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2¥ The present implementation has a long ancestry, beginning in the summer of 1977, when Michael F.
Plass and Frank M. Liang designed and coded a prototype based on some specifications that the author had
made in May of that year. This original protoTEX included macro definitions and elementary manipulations
on boxes and glue, but it did not have line-breaking, page-breaking, mathematical formulas, alignment
routines, error recovery, or the present semantic nest; furthermore, it used character lists instead of token
lists, so that a control sequence like \halign was represented by a list of seven characters. A complete version
of TEX was designed and coded by the author in late 1977 and early 1978; that program, like its prototype,
was written in the SAIL language, for which an excellent debugging system was available. Preliminary plans
to convert the SAIL code into a form somewhat like the present “web” were developed by Luis Trabb Pardo
and the author at the beginning of 1979, and a complete implementation was created by Ignacio A. Zabala
in 1979 and 1980. The TEX82 program, which was written by the author during the latter part of 1981
and the early part of 1982, also incorporates ideas from the 1979 implementation of TEX in MESA that
was written by Leonidas Guibas, Robert Sedgewick, and Douglas Wyatt at the Xerox Palo Alto Research
Center. Several hundred refinements were introduced into TEX82 based on the experiences gained with the
original implementations, so that essentially every part of the system has been substantially improved. After
the appearance of “Version 0” in September 1982, this program benefited greatly from the comments of
many other people, notably David R. Fuchs and Howard W. Trickey. A final revision in September 1989
extended the input character set to eight-bit codes and introduced the ability to hyphenate words from
different languages, based on some ideas of Michael J. Ferguson.

No doubt there still is plenty of room for improvement, but the author is firmly committed to keeping
TEX82 “frozen” from now on; stability and reliability are to be its main virtues.

On the other hand, the WEB description can be extended without changing the core of TEX82 itself, and
the program has been designed so that such extensions are not extremely difficult to make. The banner
string defined here should be changed whenever TEX undergoes any modifications, so that it will be clear
which version of TEX might be the guilty party when a problem arises.

If this program is changed, the resulting system should not be called ‘TEX’; the official name ‘TEX’ by
itgelf is reserved for software systems that are fully compatible with each other. A special test suite called
the “TRIP test” is available for helping to determine whether a particular implementation deserves to be
known as ‘TEX’ [cf. Stanford Computer Science report CS1027, November 1984].
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UZL-’IEX: Change TEX to TEX-e-Parsi.
define banner = "Thisyis TeX-e-Parsi, (Parsi-TeX)_ 3.019, Version,3.141592 "
{ printed when TgX starts }

define initex = " (INITEX)"
define noformat = " (no_format_ preloaded)"
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4% The program begins with a normal Pascal program heading, whose components will be filled in later,
using the conventions of WEB. For example, the portion of the program called ‘{ Global variables 13)’ below
will be replaced by a sequence of variable declarations that starts in §13 of this documentation. In this way,
we are able to define each individual global variable when we are prepared to understand what it means; we
do not have to define all of the globals at once. Cross references in §13, where it says “See also sections 20,
26, ...,” also make it possible to look at the set of all global variables, if desired. Similar remarks apply to
the other portions of the program heading.

Actually the heading shown here is not quite normal: The program line does not mention any output
file, because Pascal-H would ask the TEX user to specify a file name if output were specified here.

define miype = 10&y@&p&e { this is a WEB coding trick: }
format miype = type {‘mtype’ will be equivalent to ‘type’}
format type = true {but ‘type’ will not be treated as a reserved word }

( Compiler directives 9*)

program TEX:; {all file names are defined dynamically }
const { Constants in the outer block 11*)
mtype ( Types in the outer block 18)
var ( Global variables 13)

procedure initialize; {this procedure gets things started properly }
var {Local variables for initialization 19*)
begin (Initialize whatever TEX might access 8*)
end;

( Basic printing procedures 57*)
( Error handling procedures 78)

6* Three labels must be declared in the main program, so we give them symbolic names.

define start_of . TEX =1 {go here when TEX’s variables are initialized }
define end_of TEX = 9998 {go here to close files and terminate gracefully }
define final_end = 9999 {this label marks the ending of the program }

(Labels in the outer block 6*) =
start_of TEX, end_of-TEX, final_end; {key control points }

This code is used in section 1332%*.

7¥ Some of the code below is intended to be used only when diagnosing the strange behavior that sometimes
occurs when TEX is being installed or when system wizards are fooling around with TEX without quite
knowing what they are doing. Such code will not normally be compiled; it is delimited by the codewords
‘debug ... gubed’, with apologies to people who wish to preserve the purity of English.

Similarly, there is some conditional code delimited by ‘stat ... tats’ that is intended for use when statistics
are to be kept about TEX’s memory usage. The stat ... tats code also implements diagnostic information
for \tracingparagraphs and \tracingpages.

define debug = ifdef ("DEBUG ")
define gubed = endif ("DEBUG")
format debug = begin

format gubed = end

define stat = ifdef ("STAT")
define tats = endif ("STAT")
format stat = begin

format tats = end
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8* This program has two important variations: (1) There is a long and slow version called INITEX, which
does the extra calculations needed to initialize TEX’s internal tables; and (2) there is a shorter and faster
production version, which cuts the initialization to a bare minimum. Parts of the program that are needed
in (1) but not in (2) are delimited by the codewords ‘init ... tini".

define init = ifdef ("INITEX")

define tini = endif ("INITEX")
format init = begin
format tini = end

( Initialize whatever TEX might access 8*) =
( Set initial values of key variables 21*)
init (Initialize table entries (done by INITEX only) 164) tini

This code is used in section 4*.

9¥ If the first character of a Pascal comment is a dollar sign, Pascal-H treats the comment as a list of
“compiler directives” that will affect the translation of this program into machine language. The directives
shown below specify full checking and inclusion of the Pascal debugger when TEX is being debugged, but
they cause range checking and other redundant code to be eliminated when the production system is being
generated. Arithmetic overflow will be detected in all cases.

( Compiler directives 9*) =

This code is used in section 4*.
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11¥ The following parameters can be changed at compile time to extend or reduce TEX’s capacity. They
may have different values in INITEX and in production versions of TEX.

( Constants in the outer block 11*) =

mem-max = 524800; { greatest index in TEX’s internal mem array; must be strictly less than
maz_-halfword; must be equal to mem_top in INITEX, otherwise > mem-_top }

mem-min = 0; {smallest index in TEX’s internal mem array; must be min_halfword or more; must be
equal to mem_bot in INITEX, otherwise < mem_bot }

buf_size = 16384; { maximum number of characters simultaneously present in current lines of open files
and in control sequences between \csname and \endcsname; must not exceed maz_halfword }

errorline = 79; {width of context lines on terminal error messages }

half-error_line = 50; { width of first lines of contexts in terminal error messages; should be between 30
and error_line — 15}

maz-print_line = 79; {width of longest text lines output; should be at least 60 }

stack_size = 300; {maximum number of simultaneous input sources }

max_in_open = 15;
{ maximum number of input files and error insertions that can be going on simultaneously }

font-maz = 255; {maximum internal font number; must not exceedmaz_quarterword and must be at
most font_base + 256 }

font-mem_size = 72000; { number of words of font_info for all fonts }

param_size = 120; { maximum number of simultaneous macro parameters }

nest_size = 40; { maximum number of semantic levels simultaneously active }

maz_strings = 17000; { maximum number of strings; must not exceed maz_halfword }

string_vacancies = 150000; {the minimum number of characters that should be available for the user’s
control sequences and font names, after TgX’s own error messages are stored }

pool_size = 250000; { maximum number of characters in strings, including all error messages and help
texts, and the names of all fonts and control sequences; must exceed string_vacancies by the total
length of TEX’s own strings, which is currently about 23000 }

save_size = 4000; {space for saving values outside of current group; must be at most maz_halfword }

trie_size = 8000; {space for hyphenation patterns; should be larger for INITEX than it is in production
versions of TEX }

trie_op_size = 751; {space for “opcodes” in the hyphenation patterns; best if relatively prime to 313,
361, and 1009, according to rocky@watson.ibm.com. }

dvi_buf_size = 16384; {size of the output buffer; must be a multiple of 8 }

file_name_size = 1024; {file names shouldn’t be longer than this }

pool_name = "tex.pool”; {string of length file_name_size; tells where the string pool appears }

mem-_top = 524800; {largest index in the mem array dumped by INITEX; must be substantially larger
than mem_bot and not greater than mem_maz }

maz_buf-line = 1000; {width of longest text lines output; should be at least60 }

neg_trie_op_size = —751; {for lower trie_op_hash array bound; must be equal to —trie_op_size. }

neg-maz_strings = —11000; { —maz_strings }

See also sections 1382%*, 1388%*, and 1438%*.

This code is used in section 4*.
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12¥ Like the preceding parameters, the following quantities can be changed at compile time to extend or
reduce TEX’s capacity. But if they are changed, it is necessary to rerun the initialization program INITEX
to generate new tables for the production TEX program. One can’t simply make helter-skelter changes to
the following constants, since certain rather complex initialization numbers are computed from them. They
are defined here using WEB macros, instead of being put into Pascal’s const list, in order to emphasize this
distinction.

define mem_bot =0
{ smallest index in the mem array dumped by INITEX; must not be less than mem_min }
define font_base =0 {smallest internal font number; must not be less than min_quarterword }
define hash_size = 11000 {maximum number of control sequences; it should be at most about
(mem-maz — mem_min)/10, so we can be really generous }
define hash_prime = 9349 { The thousandth in a list of 1000 primes. Run the primes program in
LiterateProgramming to find out. It is reasonably close to 85% of a hash_size of 9500 }
define hyph_size = 607 { another prime; the number of \hyphenation exceptions }

16¥ Here are some macros for common programming idioms.

define negate(#) = # — —# {change the sign of a variable }

define loop = while irue do  {repeat over and over until a goto happens }
format loop = zclause {WEB’s xclause acts like ‘while true do’ }

define do_nothing = {empty statement }

define return = goto exit  {terminate a procedure call }

format return = nil

define empty =0 {symbolic name for a null constant }
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19¥ The original Pascal compiler was designed in the late 60s, when six-bit character sets were common, so
it did not make provision for lowercase letters. Nowadays, of course, we need to deal with both capital and
small letters in a convenient way, especially in a program for typesetting; so the present specification of TEX
has been written under the assumption that the Pascal compiler and run-time system permit the use of text
files with more than 64 distinguishable characters. More precisely, we assume that the character set contains
at least the letters and symbols associated with ASCII codes 40 through “176; all of these characters are
now available on most computer terminals.

Since we are dealing with more characters than were present in the first Pascal compilers, we have to
decide what to call the associated data type. Some Pascals use the original name char for the characters in
text files, even though there now are more than 64 such characters, while other Pascals consider char to be
a 64-element subrange of a larger data type that has some other name.

In order to accommodate this difference, we shall use the name text_char to stand for the data type of
the characters that are converted to and from ASCII code when they are input and output. We shall also
assume that text_char consists of the elements chr(first_-text_char) through chr(last_text_char), inclusive.
The following definitions should be adjusted if necessary.

define text_char = ASCII_code {the data type of characters in text files }
define first_text_char =0 {ordinal number of the smallest element of text_char }
define last_text_-char = 255 {ordinal number of the largest element of text_char }

(Local variables for initialization 19*) =
1: integer;
See also sections 163 and 927.

This code is used in section 4*.

21¥ Since we are assuming that our Pascal system is able to read and write the visible characters of
standard ASCII (although not necessarily using the ASCII codes to represent them), the following assignment
statements initialize the standard part of the zchr array properly, without needing any system-dependent
changes. On the other hand, it is possible to implement TEX with less complete character sets, and in such
cases it will be necessary to change something here.

UZL—TEX: We use an external function to deal with diversity of Farsi character sets.

( Set initial values of key variables 21*) =
(Use setup_zchrs 1387*);

See also sections 24, 74, 77, 80, 97, 166, 215, 254, 257, 272, 287, 383, 439, 481, 490, 521*, 551, 556, 593, 596, 606, 648, 662, 685,
771%, 928, 990%, 1033, 1267, 1282, 1300, 1343, 1381%, 1400*, and 1449*.

This code is used in section 8*.

23¥ The ASCII code is “standard” only to a certain extent, since many computer installations have found it
advantageous to have ready access to more than 94 printing characters. Appendix C of The TgXbook gives a
complete specification of the intended correspondence between characters and TEX’s internal representation.

If TEX is being used on a garden-variety Pascal for which only standard ASCII codes will appear in the
input and output files, it doesn’t really matter what codes are specified in zchr[0 .. “37], but the safest
policy is to blank everything out by using the code shown below.

However, other settings of zchr will make TEX more friendly on computers that have an extended character
set, so that users can type things like ‘#’ instead of ‘\ne’. People with extended character sets can assign
codes arbitrarily, giving an zchr equivalent to whatever characters the users of TEX are allowed to have
in their input files. It is best to make the codes correspond to the intended interpretations as shown in
Appendix C whenever possible; but this is not necessary. For example, in countries with an alphabet of
more than 26 letters, it is usually best to map the additional letters into codes less than /0. To get the

most “permissive” character set, change “|,” on the right of these assignment statements to chr (7).
(JZL-’IEX: Here we don’t initialize anything, because zchr is supposed to be read from external file filter.
(see Setup zchr above)
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25¥ Input and output. The bane of portability is the fact that different operating systems treat input
and output quite differently, perhaps because computer scientists have not given sufficient attention to this
problem. People have felt somehow that input and output are not part of “real” programming. Well, it is
true that some kinds of programming are more fun than others. With existing input/output conventions
being so diverse and so messy, the only sources of joy in such parts of the code are the rare occasions when
one can find a way to make the program a little less bad than it might have been. We have two choices,
either to attack I/O now and get it over with, or to postpone I/O until near the end. Neither prospect is
very attractive, so let’s get it over with.

The basic operations we need to do are (1) inputting and outputting of text, to or from a file or the user’s
terminal; (2) inputting and outputting of eight-bit bytes, to or from a file; (3) instructing the operating system
to initiate (“open”) or to terminate (“close”) input or output from a specified file; (4) testing whether the
end of an input file has been reached.

TEX needs to deal with two kinds of files. We shall use the term alpha_file for a file that contains textual
data, and the term byte_file for a file that contains eight-bit binary information. These two types turn out
to be the same on many computers, but sometimes there is a significant distinction, so we shall be careful
to distinguish between them. Standard protocols for transferring such files from computer to computer, via
high-speed networks, are now becoming available to more and more communities of users.

I/O in C is done using standard I/O. We will define the path numbers in an include file for C which are
used in searching for files to be read. We'll define all the file types in C also.

( Types in the outer block 18) +=
eight_bits = 0 .. 255; {unsigned one-byte quantity }

26* Most of what we need to do with respect to input and output can be handled by the I/O facilities
that are standard in Pascal, i.e., the routines called get, put, eof , and so on. But standard Pascal does not
allow file variables to be associated with file names that are determined at run time, so it cannot be used
to implement TEX; some sort of extension to Pascal’s ordinary reset and rewrite is crucial for our purposes.
We shall assume that name_of_file is a variable of an appropriate type such that the Pascal run-time system
being used to implement TEX can open a file whose external name is specified by name_of_file.

The C version uses search paths to look for files to open. We use real_-name_of_file to hold the name_of-file
with a directory name from the path in front of it.

( Global variables 13) +=
name_of_file, real_name_of_file: packed array [1 .. file_name_size] of char;
name_length: 0 .. file_name_size;

{ this many characters are actually relevant in name_of_file (the rest are blank) }

27*% All of the file opening functions will be defined as macros in C.

28% And all file closing as well.
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31¥% The input_ln function brings the next line of input from the specified file into available positions of
the buffer array and returns the value ¢rue, unless the file has already been entirely read, in which case it
returns false and sets last < first. In general, the ASCII_code numbers that represent the next line of the
file are input into buffer|[first], buffer[first + 1], ..., buffer[last —1]; and the global variable last is set equal
to first plus the length of the line. Trailing blanks are removed from the line; thus, either last = first (in
which case the line was entirely blank) or buffer[last — 1] # "".

An overflow error is given, however, if the normal actions of input_In would make last > buf_size; this is
done so that other parts of TEX can safely look at the contents of buffer|[last 4+ 1] without overstepping the
bounds of the buffer array. Upon entry to input_n, the condition first < buf_size will always hold, so that
there is always room for an “empty” line.

The variable maz_buf-stack, which is used to keep track of how large the buf-size parameter must be to
accommodate the present job, is also kept up to date by input_in.

If the bypass_eoln parameter is true, input_ln will do a get before looking at the first character of the line;
this skips over an eoln that was in f7. The procedure does not do a get when it reaches the end of the line;
therefore it can be used to acquire input from the user’s terminal as well as from ordinary text files.

Standard Pascal says that a file should have eoln immediately before eof, but TEX needs only a weaker
restriction: If eof occurs in the middle of a line, the system function eoln should return a true result (even
though f1 will be undefined).

Since the inner loop of input_ln is part of TEX’s “inner loop”—each character of input comes in at this
place—it is wise to reduce system overhead by making use of special routines that read in an entire array of
characters at once, if such routines are available. The following code uses standard Pascal to illustrate what
needs to be done, but finer tuning is often possible at well-developed Pascal sites.

We'll get inpui_ln from an external C module, coded for efficiency directly in C.

( Types in the outer block 18) +=
(GATEX Types 1383*)

32¥ The user’s terminal acts essentially like other files of text, except that it is used both for input and
for output. When the terminal is considered an input file, the file variable is called term_in, and when it
is considered an output file the file is term_out. In C, these files will be defined as “stdin” and “stdout,”
respectively.

define term_in = stdin { the terminal as an input file }
define term_out = stdout {the terminal as an output file }

33¥ Here is how to open the terminal files. ¢_open_out does nothing. t_open_in, on the other hand, does
the work of "rescanning”, or getting any command line arguments the user has provided. It’s coded in C
externally.

define t_open_out = {output already open for text output }

34% Sometimes it is necessary to synchronize the input/output mixture that happens on the user’s terminal,
and three system-dependent procedures are used for this purpose. The first of these, update_terminal, is
called when we want to make sure that everything we have output to the terminal so far has actually left the
computer’s internal buffers and been sent. The second, clear_terminal, is called when we wish to cancel any
input that the user may have typed ahead (since we are about to issue an unexpected error message). The
third, wake_up_terminal, is supposed to revive the terminal if the user has disabled it by some instruction
to the operating system. The following macros show how these operations can be specified with UNIX.
update_terminal does an fllush, since that’s easy. wake_up_terminal and clear_terminal are specified in
external C routines, if desired. We call flush() termflush() here, and fix it with a macro in C, so we can cast
it to (void) to keep lint quiet.
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35% We need a special routine to read the first line of TEX input from the user’s terminal. This line is
different because it is read before we have opened the transcript file; there is sort of a “chicken and egg”
problem here. If the user types ‘\input paper’ on the first line, or if some macro invoked by that line does
such an \input, the transcript file will be named ‘paper.log’; but if no \input commands are performed
during the first line of terminal input, the transcript file will acquire its default name ‘texput.log’. (The
transcript file will not contain error messages generated by the first line before the first \input command.)

The first line is even more special if we are lucky enough to have an operating system that treats TEX
differently from a run-of-the-mill Pascal object program. It’s nice to let the user start running a TEX job by
typing a command line like ‘tex paper’; in such a case, TEX will operate as if the first line of input were
‘paper’, i.e., the first line will consist of the remainder of the command line, after the part that invoked TEX.

The first line is special also because it may be read before TEX has input a format file. In such cases,
normal error messages cannot yet be given. The following code uses concepts that will be explained later.
(If the Pascal compiler does not support non-local goto, the statement ‘goto final_end’ should be replaced
by something that quietly terminates the program.)

Remove input_ln details.

37% The following program does the required initialization. Iff anything has been specified on the command
line, then t_open_in will return with last > first.

UG- . Ignoring semitic spaces same as latin’s.
3 g g P

function init_terminal: boolean; {gets the terminal input started }
label ezit;
begin t_open-in;
if last > first then
begin loc « first;
while (loc < last) A (buffer[loc] = "u~) do incr(loc);
if loc < last then
begin init_terminal «— true; goto exit;
end;
end;
loop begin wake_up_terminal;
if format_ident = 0 then bwterm( **")
else begin print_nl("**x");
end;
update_terminal; left_input «— true;
if —input_ln(term-in, true) then {this shouldn’t happen }
begin write_In(term_out); write(term_out, "' End of file on, the terminal... why? );
init_terminal «— false; return;
end;
loc — first;
while (loc < last) A ((buffer[loc] = "u") V (buffer[loc] = "u")) do incr(loc);
if loc < last then
begin init_terminal «— true; return; {return unless the line was all blank }
end;
print_nl ( "Please type,the name of your input_ file.");
end;
erit: end;
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49% The first 128 strings will contain 95 standard ASCII characters, and the other 33 characters will be
printed in three-symbol form like ‘~~A’ unless a system-dependent change is made here. Installations that
have an extended character set, where for example zchr[32] = “#°, would like string 32 to be the single
character “32 instead of the three characters 136, ‘136, ‘132 (~~Z). On the other hand, even people with
an extended character set will want to represent string 15 by ~"M, since 15 is carriage_return; the idea is
to produce visible strings instead of tabs or line-feeds or carriage-returns or bell-rings or characters that are
treated anomalously in text files.

Unprintable characters of codes 128-255 are, similarly, rendered ~~80—""ff.

The boolean expression defined here should be true unless TpX internal code number & corresponds to a
non-troublesome visible symbol in the local character set. An appropriate formula for the extended character
set recommended in The TEXbook would, for example, be ‘k € [0, 10 .. 12,°14,°15,733,°177 .. "377].
If character k cannot be printed, and k£ < 200, then character k + 100 or k — 100 must be printable;
moreover, ASCII codes [41 .. 46,760 .. 71,7141 .. "146,°160 .. "171] must be printable. Thus, at least
80 printable characters are needed.

(JZL-’IEX: In raw printing all characters are printable.

( Character k cannot be printed 49*) =
((mrawprtchr) A (K < "y") v (K =127)))

This code is used in section 48.

51F define bad_pool(#) =
begin wake_up_terminal; write_ln(term_out,#); a-close(pool_file); get_strings_started — false;
return;
end

(Read the other strings from the TEX.POOL file and return true, or give an error message and return
false 51%) =

vstrepy (name_of_file + 1, pool_name); {this is how you copy strings in C}

if a_open_in(pool_file, pool_path_spec) then
begin ¢ « false;
repeat (Read one string, but return false if the string memory space is getting too tight for

comfort 52*);

until ¢;
a_close(pool_file); get_strings_started «— true;
end

else begin  {Like bad_pool, but must not close file if we never opened it }
wake_up_terminal; write_ln(term_out, "' I can” "t read tex.pool."); get_strings_started «— false;
return;
end

This code is used in section 47.
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52% (Read one string, but return false if the string memory space is getting too tight for comfort 52+ ) =
begin if eof (pool_file) then bad_pool(”! tex.pool has no,check sum. ");
rread (pool_file, m); rread(pool_file,n); {read two digits of string length }
if m = “*~ then (Check the pool check sum 53*)
else begin if (zord[m] < "0") V (zord[m] > "9") V (zord[n] < "0") V (zord[n] > "9") then
bad-pool(~ ! tex.pool, line doesn” "t begin with two digits.");
l — zord[m] * 10 4+ zord[n] — "0" % 11; { compute the length }
if pool_pir + 1 + string_vacancies > pool_size then bad_pool( ! You, have to,increase POOLSIZE. ");
for k —1tol do
begin if eoln(pool_file) then m «— ~\,~ else rread(pool_file,m);
append_char (zord [m]);
end;
read_In(pool_file); g «— make_string;
end;
end

This code is used in section 51%*.

53% The WEB operation @$ denotes the value that should be at the end of this TEX.POOL file; any other
value means that the wrong pool file has been loaded.

( Check the pool check sum 53*) =
begin a «+— 0; k « 1;
loop begin if (zord[n] < "0") V (zord[n] > "9") then
bad_pool(~ ! tex.pool check sum doesn” "t have nine digits.");
a 10 a + zord[n] — "0";
if £ =9 then goto done;
iner(k); rread(pool_file,n);
end;
done: if a # @$ then bad_pool( ! tex.pool doesn” "t match; tangle me again.’);
c «— true;
end

This code is used in section 52%*.
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56¥ Macro abbreviations for output to the terminal and to the log file are defined here for convenience.
Some systems need special conventions for terminal output, and it is possible to adhere to those conventions
by changing wterm, wterm_In, and wterm_cr in this section.

(JZL-’IEX: We use external C function to write bidirectional strings. To prevent ad hoc misusing original
macros, we rename some of them.

define bwierm_In(#) = write_ln(term_out, #)

define bwlog_ln(#) = write_In(log-file , #)

define bwlog (#) = write (log-file , #)

define bwterm = b_w_term {external C definition }
define cwlog = c.w_log {external C definition }

define cwlog_cr = c_w_log_cr {external C definition }
define cwierm = cw_term  {external C definition }
define cwterm_cr = c.w_term_cr {external C definition }
define cufile = c_w_file {external C definition }

define cufile_cr = c_w_file_cr  { external C definition }

57% To end a line of text output, we call print_ln.

UZL—TEX: Use newly defined printing macros.

(Basic printing procedures 57%) =
procedure print_ln; {prints an end-of-line }
begin { Reset directinal variables 1390* );

case selector of
term_and_log: begin cwterm_cr; cwlog_cr;
end;
log_only: cwlog_cr;
term_only: cwterm_cr;
no_print, psewdo , new_string: do-nothing;
othercases cwfile_cr;
endcases;
end; {tally is not affected }
See also sections 58*, 59% 60*, 62* 63, 64*, 65, 262, 263, 518, 699, and 1355.

This code is used in section 4*.
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58% The print_char procedure sends one character to the desired destination, using the zchr array to map
it into an external character compatible with input_In. All printing comes through print_ln or print_char.

OZL—TEX: To print strings in approperiate language we use strequiv macro.

(Basic printing procedures 57*) +=
( Define get_streq 1396* )

procedure print_char(s : ASCII_code); {prints a single character }
label ezit;
begin if ( Character s is the current new-line character 244) then
if selector < pseudo then
begin print_ln; return;
end;
strequiv(s); {Reset directinal variables 1390% );
case selector of
term-and-log: begin cwterm(s); cwlog(s);
if term_offset = mazx_print_line then cwterm_cr;
if file_offset = maz_print_line then cwlog_cr;
end;
log_only: begin cwlog(s);
if file_offset = maz_print_line then print_-ln;
end;
term_only: begin cwterm(s);
if term_offset = maz_prinit_line then prini_in;
end;
no_print: do-nothing;
pseudo: if tally < trick_count then trick_buf [tally mod error_line] — s;
new_string: begin if pool_ptr < pool_size then append_char(s);
end; {we drop characters if the string space is full }
othercases cuwfile(s)
endcases;
incr (tally);
exit: end,;
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59¥ An entire string is output by calling print. Note that if we are outputting the single standard ASCII
character ¢, we could call print("c"), since "c" = 99 is the number of a single-character string, as explained
above. But prini_char("c") is quicker, so TEX goes directly to the print_char routine when it knows that
this is safe. (The present implementation assumes that it is always safe to print a visible ASCII character.)

UZL-’IEX: Use newly defined printing macros.

( Basic printing procedures 57 ) +=
(Define pprint 1397+ )
procedure print(s : integer); {prints string s}
label ezit;
var nl: integer; {mnew-line character to restore }
begin if s > sir_ptr then s «— "7???" {this can’t happen }
else if s < 256 then
if s <0 then s« "??7?" {can’t happen }
else begin if selector > pseudo then
begin pushprinteq; print_char(s); popprinteq; return; {internal strings are not expanded }
end;
if ({ Character s is the current new-line character 244)) then
if selector < pseudo then
begin print_ln; return;
end;
nl «— new_line_char; new_line_char «— —1; {temporarily disable new-line character }
pprint(s); new_line_char «— nl; return;
end;
pprint(s);
exit: end,;

60¥ Control sequence names, file names, and strings constructed with \string might contain ASCII _code
values that can’t be printed using print_char. Therefore we use slow_print for them:

UZL-’IEX: Use newly defined printing macros.

(Basic printing procedures 57%) +=
procedure slow_print(s : integer); {prints string s}
var j: pool_pointer; {current character code position }
begin if (s > str_ptr) V (s < 256) then print(s)
else begin strequiv(s); j « str_start[s];
while j < str_start[s + 1] do
begin print(so(str_pool[j])); incr(j);
end;
end;
end;
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61%* Here is the very first thing that TEX prints: a headline that identifies the version number and format
package. The term_offset variable is temporarily incorrect, but the discrepancy is not serious since we assume
that the banner and format identifier together will occupy at most maz_print_line character positions.

(JZL-’IEX: We use external function initonterm to show UZL-’IEX cover page.

(Initialize the output routines 55) +=
initonterm; virtex_ident «— format_ident;
if format_ident # 0 then
begin print(banner);
if format_ident # initex then print_in;
slow_print (format_ident); print_ln; update_terminal;
end;

62¥ The procedure print_nl is like print, but it makes sure that the string appears at the beginning of a
new line.

(J;L-’IEX: Use newly defined printing macros.

(Basic printing procedures 57*) +=

procedure print_nl(s : stronumber); { prints string s at beginning of line }
begin if ((term-offset > 0) A (odd (selector))) V ((file_offset > 0) A (selector > log_only)) then print_ln;
strequiv(s); print(s);
end;

(Define LorRprt procedures 1398*)

64¥ An array of digits in the range 0 .. 15 is printed by print_the_digs.
(JZL-’IEX: Print numbers in current language.

(Basic printing procedures 57%) +=

procedure print_the_digs(k : eight_bits); {prints dig[k — 1] ... dig[0] }
var i: eight_bits; {a loop index }
begin (Print the dig array in approperiate direction 1391*);
end;

66* Here is a trivial procedure to print two digits; it is usually called with a parameter in the range
0<n<99.

OZL—TEX: Print numbers in current language.
procedure print_two(n : integer); {prints two least significant digits }

begin n < abs(n) mod 100; (Print two digit in approperiate direction 1392*);
end;

68%* Old versions of TEX needed a procedure called print_ASCII whose function is now subsumed by print.
We retain the old name here as a possible aid to future software archacologists.

UZL—TEX: will be defined as a C macro.semichrout

define print_ ASCII = print
define print_s_ASCII (#) = print(semichrout (#))
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69¥% Roman numerals are produced by the print_roman_int routine. Readers who like puzzles might enjoy
trying to figure out how this tricky code works; therefore no explanation will be given. Notice that 1990
yields mcmxc, not mxm.

(JZL-’IEX: Roman numbers should be printed in latin language.

procedure print_roman_int(n : integer);
label ezit;
var j,k: pool_pointer; {mysterious indices into str_pool }
u,v: nonnegative_integer; { mysterious numbers }
begin pushprinteq; j «— str_start["m2d5c215x2v5i"]; v « 1000;
loop begin while n > v do
begin print_char(so(str_pool[j])); n «— n — v;
end;
if n <0 then
begin popprinteq; return;
end;
k—j+2 u—vdiv (so(str_poollk —1]) —"0");
if str_poollk — 1] = si("2") then
begin k — k +2; u «— uwdiv (so(str_pool[k — 1]) — "0");
end;
if n+u > v then
begin print_char(so(str_pool[k])); n — n + u;
end
else begin j «— j + 2; v — v div (so(str_pool[j — 1]) — "0");
end;
end;
exit: popprinteq;
end;

70¥ The print subroutine will not print a string that is still being created. The following procedure will.
UZL—TEX: Use newly defined printing macros.

procedure print_current_string; { prints a yet-unmade string }
var j: pool_pointer; {points to current character code }
begin pushprinteq; j «— str_start[str_ptr];
while j < pool_ptr do
begin print_char(so(str_pool[j])); incr(j);
end;
popprinteq;
end;



672 TEX82 PART 6: REPORTING ERRORS 19

81¥% The jump_out procedure just cuts across all active procedure levels and goes to end_of-TEX . This
is the only nontrivial goto statement in the whole program. It is used when there is no recovery from a
particular error.

Some Pascal compilers do not implement non-local goto statements. In such cases the body of jump_out
should simply be ‘close_files_and_terminate;’ followed by a call on some system procedure that quietly
terminates the program.

define do_final_end =
begin update_terminal; ‘._.resetkeyboard‘; ready-already «— 0O;
if (history # spotless) A (history # warning-issued) then wexit(1)
else uezxit(0);
end

(Error handling procedures 78) +=

procedure jump_out;
begin close_files_and_terminate; do_final_end;
end;

83¥

UZL—TEX: Don’t use uppercase for semitic characters.

( Get user’s advice and return 83*) =
loop begin continue: clear_for_error_prompt; prompt_input("?,");
if last = first then return;
¢ — buffer[first];
if —issemichr(c) then

if ¢ > "a" then ¢ «— ¢+ "A" —"a"; {convert to uppercase }
(Interpret code ¢ and return if done 84*);
end

This code is used in section 82.
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84% It is desirable to provide an ‘E’ option here that gives the user an easy way to return from TEX to
the system editor, with the offending line ready to be edited. But such an extension requires some system
wizardry, so the present implementation simply types out the name of the file that should be edited and the
relevant line number.

There is a secret ‘D’ option available when the debugging routines haven’t been commented out.

UZL-TEX: Use semitic characters same as latin’s.

define edit_file = input_stack[base_ptr]

(Interpret code ¢ and return if done 84*) =
case c of
T LIRSS SORIE: LY RO SNIT: LMY TN LT DL SRR SR TR STV SRR IR UL LIPS §
deletions_allowed then (Delete ¢ — "0" tokens and goto continue 88*);
debug "D","<",":": begin debug-help; goto continue; end; gubed
"E", " if base_ptr > 0 then
begin edit_name_length «— 0;
if edit_file.area_field = (edit_file.name_field — 1) then
begin edit_name_start «— str_start|edit_file.area_field];
edit_name_length — length (edit_file.area_field);
end
else edit_name_start «— str_start|edit_file.name_field];
edit_name_length «— edit-name_length + length(edit_file . name_field );
if edit_file.ext_field = (edit_file.name_field + 1) then
edit_name_length — edit-name_length + length (edit_file.ext_field);
edit_line «— line; edit_direction — direction_stack[in_open]; jump_out;
end;
ngr <o S (Print the help information and goto continue 89);
"It "y (Introduce new material from the terminal and return 87+);
nQU MR, ST ML LS, st e s v ((Change the interaction level and return 86* );
B begin interaction — scroll_mode; jump_out;
end;
othercases do_nothing
endcases;
(Print the menu of available options 85 )

This code is used in section 83*.
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86%* Here the author of TEX apologizes for making use of the numerical relation between "Q", "R", "S",
and the desired interaction settings batch-mode, nonstop_mode, scroll_mode.

UZL—TEX: Use semitic characters same as latin’s.

( Change the interaction level and return 86*) =
begin error_count « 0
if —issemichr(c) then interaction <« batch-mode + ¢ — "Q"
else case ¢ of
. interaction «— batch_mode;
. anteraction «— monstop_mode;
n_non S gnteraction «— scroll_mode;
endcases; {there are no other cases }
print("0K, entering,,");
case c of
" UL, " begin prini_esc("batchmode"); decr(selector);
end;
MRMOMM M print_esc("nonstopmode");
ngn oo v print_esc("scrollmode");
end; {there are no other cases }
LorRprt("...", "ev.pm g g )5 print_in; update_terminal; help_ptr < 0; return;
end

nononon
-y ¥

no.nono_.n
—_ gy

This code is used in section 84%*.

87* When the following code is executed, buffer[(first + 1) .. (last —1)] may contain the material inserted
by the user; otherwise another prompt will be given. In order to understand this part of the program fully,
you need to be familiar with TEX’s input stacks.

OZL—TEX: Insert language dependent space.

(Introduce new material from the terminal and return 87*) =
begin begin_file_reading; {enter a new syntactic level for terminal input }
{now state = mid_line, so an initial blank space will count as a blank }
if last > first + 1 then
begin loc « first + 1; L_or_.S(buffer[first] < "u")(buffer[first] «— "u");
end
else begin prompt_input("insert>"); loc « first;

end;

first — last; cur_input.limit_field — last — 1; {no end_line_char ends this line }
return;
end

This code is used in section 84%*.
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88F We allow deletion of up to 99 tokens at a time.

UZL—TEX: Use semitic characters same as latin’s.

(Delete ¢ — "0" tokens and goto continue 88*) =
begin sI «— cur_tok; s2 «— cur_cmd; $3 «— cur_chr; s{ «— align_state; align_state — 1000000;
OK _to_interrupt — false;
if (C Z uau) A (C S "‘l") then ¢ «— ¢ — "o" + uou;
if (last > first + 1) A (buffer[first + 1] > "o") A (buffer[first + 1] < "4") then
buffer[first + 1] « buffer[first + 1] — "e" + "0";
if (last > first + 1) A (buffer(first + 1] > "0") A (buffer[first + 1] < "9") then
¢ — ¢+ 10+ buffer|first + 1] — "0" % 11
else ¢ — ¢ —"0";
while ¢ > 0 do
begin get_token; {one-level recursive call of error is possible }
decr(c);
end;
cur_tok «— s1; cur_cmd «— $2; cur_chr — s3; align_state «— s4; OK_to_interrupt «— true;
help2 ("I have, just deleted some text, as_ you asked.")
("Youucanunowudeleteumore,._lor._linsert,._loruwhatever. “); show_context; goto continue;
end

This code is used in section 84%*.

96* Users occasionally want to interrupt TEX while it’s running. If the Pascal runtime system allows this,
one can implement a routine that sets the global variable interrupt to some nonzero value when such an
interrupt is signalled. Otherwise there is probably at least a way to make interrupt nonzero using the Pascal
debugger.

define interrupt = interruptoccured

define check_interrupt =
begin if interrupt # 0 then pause_for_instructions;
end

( Global variables 13) +=
interrupt: integer; {should TEX pause for instructions? }
OK _to_interrupt: boolean; {should interrupts be observed? }
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103¥ Conversely, here is a procedure analogous to print_int. If the output of this procedure is subsequently
read by TEX and converted by the round_decimals routine above, it turns out that the original value will
be reproduced exactly; the “simplest” such decimal number is output, but there is always at least one digit
following the decimal point.

The invariant relation in the repeat loop is that a sequence of decimal digits yet to be printed will yield
the original number if and only if they form a fraction f in the range s — 6 < 10-2!%f < 5. We can stop if
and only if f = 0 satisfies this condition; the loop will terminate before s can possibly become zero.

UZL—TEX: Print numbers in approperiate language. Here we rename print_scaled for latin printing, and
redefine the procedure to check language befor printing.

procedure print_scaled_Lft(s : scaled); {prints scaled real, rounded to five digits }
var delta: scaled; {amount of allowable inaccuracy }
begin if s < 0 then
begin print_char("-"); negate(s); {print the sign, if negative }
end;
print_int (s div unity); { print the integer part }
print_char("."); s « 10* (s mod unity) + 5; delta «— 10;
repeat if delta > unity then s «— s+ 100000 — 50000; {round the last digit }
print_char("0" + (s div unity)); s < 10 * (s mod unity); delta «— delta = 10;
until s < delta;

end;

(Redefine print_scaled 1393*)

109*¥ When TEX “packages” a list into a box, it needs to calculate the proportionality ratio by which the
glue inside the box should stretch or shrink. This calculation does not affect TEX’s decision making, so the
precise details of rounding, etc., in the glue calculation are not of critical importance for the consistency of
results on different computers.

We shall use the type glue_ratio for such proportionality ratios. A glue ratio should take the same amount
of memory as an integer (usually 32 bits) if it is to blend smoothly with TEX’s other data structures. Thus
glue_ratio should be equivalent to short_real in some implementations of Pascal. Alternatively, it is possible
to deal with glue ratios using nothing but fixed-point arithmetic; see TUGboat 3,1 (March 1982), 10-27.
(But the routines cited there must be modified to allow negative glue ratios.)

define set_glue_ratio_zero(#) = # — 0.0 {store the representation of zero ratio }
define sei_glue_ratio_one(#) = # <« 1.0 {store the representation of unit ratio }
define float(#) =# {convert from glue_ratio to type real }

define unfloat(#) = # {convert from real to type glue_ratio }

define float_constant(#) = #.0 { convert integer constant to real }
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110¥ Packed data. In order to make efficient use of storage space, TEX bases its major data structures
on a memory-word, which contains either a (signed) integer, possibly scaled, or a (signed) glue_ratio, or a
small number of fields that are one half or one quarter of the size used for storing integers.

If x is a variable of type memory_word, it contains up to four fields that can be referred to as follows:

z.nt  (an integer)
x.sc (a scaled integer)
.97 (a glue_ratio)

(

x.hh.lh, x.hh.rh two halfword fields)
2.hh.b0, x.hh.b1, x.hh.Th (two quarterword fields, one halfword field)
x.qqqq.b0, x.q9qqq.b1, x.qqqq.b2, x.q9qqq.b3 (four quarterword fields)

This is somewhat cumbersome to write, and not very readable either, but macros will be used to make the
notation shorter and more transparent. The Pascal code below gives a formal definition of memory_word and
its subsidiary types, using packed variant records. TEX makes no assumptions about the relative positions
of the fields within a word.

Since we are assuming 32-bit integers, a halfword must contain at least 16 bits, and a quarterword must
contain at least 8 bits. But it doesn’t hurt to have more bits; for example, with enough 36-bit words you
might be able to have mem_maz as large as 262142, which is eight times as much memory as anybody had
during the first four years of TEX’s existence.

N.B.: Valuable memory space will be dreadfully wasted unless TEX is compiled by a Pascal that packs
all of the memory_word variants into the space of a single integer. This means, for example, that glue_ratio
words should be short_real instead of real on some computers. Some Pascal compilers will pack an integer
whose subrange is ‘0 .. 255 into an eight-bit field, but others insist on allocating space for an additional sign
bit; on such systems you can get 256 values into a quarterword only if the subrange is ‘=128 .. 127’.

The present implementation tries to accommodate as many variations as possible, so it makes few as-
sumptions. If integers having the subrange ‘min_quarterword .. maz_quarterword’ can be packed into a
quarterword, and if integers having the subrange ‘min_halfword .. maz_halfword’ can be packed into a
halfword, everything should work satisfactorily.

It is usually most efficient to have min_quarterword = min_halfword = 0, so one should try to achieve this
unless it causes a severe problem. The values defined here are recommended for most 32-bit computers.

define min_quarterword =0 {smallest allowable value in a quarterword }
define maz_quarterword = 1023 {largest allowable value in a quarterword }
define min_halfword =0 {smallest allowable value in a halfword }

define maz_halfword = "3FFFFFFF { largest allowable value in a halfword }

112*¥ The operation of adding or subtracting min_quarterword occurs quite frequently in TEX, so it is
convenient to abbreviate this operation by using the macros ¢7 and go for input and output to and from
quarterword format.

The inner loop of TEX will run faster with respect to compilers that don’t optimize expressions like ‘z + 0’
and ‘x — 0, if these macros are simplified in the obvious way when min_quarterword = 0. So they have been
simplified here in the obvious way.

define ¢i(#) =# {to put an eight_bits item into a quarterword }
define qo(#) =# {to take an eight_bits item from a quarterword }
define hi(#) =# {to put a sixteen-bit item into a halfword }
define ho(#) =# {to take a sixteen-bit item from a halfword }
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113¥ The reader should study the following definitions closely:
define sc = int { scaled data is equivalent to integer }

( Types in the outer block 18) +=
quarterword = min_quarterword .. maz_quarterword; {1/4 of a word }
halfword = min_halfword .. maz_-halfword; {1/2 of a word }
two_choices =1 ..2; {used when there are two variants in a record }
four_choices =1 ..4; {used when there are four variants in a record }
‘#includeu”texmemory .h";

PART 8: PACKED DATA

25
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116¥ The mem array is divided into two regions that are allocated separately, but the dividing line between
these two regions is not fixed; they grow together until finding their “natural” size in a particular job.
Locations less than or equal to lo_mem_maz are used for storing variable-length records consisting of two
or more words each. This region is maintained using an algorithm similar to the one described in exercise
2.5-19 of The Art of Computer Programming. However, no size field appears in the allocated nodes; the
program is responsible for knowing the relevant size when a node is freed. Locations greater than or equal
to hi-mem_min are used for storing one-word records; a conventional AVAIL stack is used for allocation in
this region.

Locations of mem between mem_bot and mem_top may be dumped as part of preloaded format files, by
the INITEX preprocessor. Production versions of TEX may extend the memory at both ends in order to
provide more space; locations between mem_min and mem_bot are always used for variable-size nodes, and
locations between mem_top and mem_mazx are always used for single-word nodes.

The key pointers that govern mem allocation have a prescribed order:

null < mem_min < mem_bot < lo_mem_maz < hi_mem_min < mem_top < mem_end < mem_maz.

Empirical tests show that the present implementation of TEX tends to spend about 9% of its running time
allocating nodes, and about 6% deallocating them after their use.

( Global variables 13) +=

zmem: array [mem_min .. mem-maz] of memory_word; {the big dynamic storage area }
lo-mem_maz: pointer; {the largest location of variable-size memory in use }

hi_mem_min: pointer; {the smallest location of one-word memory in use }

127*¥ Empirical tests show that the routine in this section performs a node-merging operation about 0.75
times per allocation, on the average, after which it finds that » > p + 1 about 95% of the time.

{ Try to allocate within node p and its physical successors, and goto found if allocation was possible 127%) =

q — p+ node_size(p); {find the physical successor }
while is_empty(q) do {merge node p with node ¢}

begin t — rlink(q);

if ¢ = rover then rover < t;

Wink (t) < llink(q); rlink(llink(q)) « #;

q < q + node_size(q);

end;
T q— s
if r > toint(p+ 1) then (Allocate from the top of node p and goto found 128);
if r = p then

if rlink(p) # p then ( Allocate entire node p and goto found 129);
node_size(p) — q —p {reset the size in case it grew }

This code is used in section 125.
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149¥ A glue_node represents glue in a list. However, it is really only a pointer to a separate glue
specification, since TEX makes use of the fact that many essentially identical nodes of glue are usually
present. If p points to a glue_node, glue_ptr(p) points to another packet of words that specify the stretch
and shrink components, etc.

Glue nodes also serve to represent leaders; the subtype is used to distinguish between ordinary glue (which
is called normal) and the three kinds of leaders (which are called a_leaders, c_leaders, and z_leaders). The
leader_ptr field points to a rule node or to a box node containing the leaders; it is set to null in ordinary
glue nodes.

Many kinds of glue are computed from TEX’s “skip” parameters, and it is helpful to know which parameter
has led to a particular glue node. Therefore the subtype is set to indicate the source of glue, whenever it
originated as a parameter. We will be defining symbolic names for the parameter numbers later (e.g.,
line_skip_code = 0, baseline_skip_code = 1, etc.); it suffices for now to say that the subtype of parametric glue
will be the same as the parameter number, plus one.

In math formulas there are two more possibilities for the subtype in a glue node: mu_glue denotes an
\mskip (where the units are scaled mu instead of scaled pt); and cond_math_glue denotes the ‘\nonscript’
feature that cancels the glue node immediately following if it appears in a subscript.

UZL—TEX: We also use glue node for adding mid_rule and introduce two more subtypes. The leader_ptr in
this cases hold font number of mid_rule for computing rule_ht in accordance with character fonts.

define glue_node =10 { type of node that points to a glue specification }

define cond_math_glue =98 {special subtype to suppress glue in the next node }

define mu_glue =99 { subtype for math glue }

define a_leaders = 100 { subtype for aligned leaders }

define c_leaders = 101 { subtype for centered leaders }

define z_leaders = 102 { subtype for expanded leaders }

define active_mid_rule =103 { subtype for active mid_rule leaders }

define suprsd_mid_rule =104 { subtype for supressed mid_rule leaders }

define activate_mid_rule (#) =
begin if (mrule_init > 0) A (subtype(#) > active_mid_rule) then subtype(#) «— active-mid_rule;
end

define suppress_mid_rule(#) =
begin if subtype (#) = active_mid_rule then subtype(#) «— suprsd-mid_rule;
end

define is_mrule (#) = (subtype (#) > active_mid_rule)

define is_not_mrule (#) = (subtype (#) < active_mid_rule)

define is_active_rule (#) = (subtype (#) = active_mid_rule)

define is_supressed (#) = (subtype (#) = suprsd-mid_rule)

define is_not_supressed (#) = (subtype (#) # suprsd_-mid_rule)

define glue_ptr = llink { pointer to a glue specification }

define leader_ptr = rlink { pointer to box or rule node for leaders }
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159¥ You might think that we have introduced enough node types by now. Well, almost, but there is
one more: An unset_node has nearly the same format as an hlist_node or wlist_node; it is used for entries
in \halign or \valign that are not yet in their final form, since the box dimensions are their “natural”
sizes before any glue adjustment has been made. The glue_set word is not present; instead, we have a
glue_stretch field, which contains the total stretch of order glue_order that is present in the hlist or vlist
being boxed. Similarly, the shift_amount field is replaced by a glue_shrink field, containing the total shrink
of order glue_sign that is present. The subtype field is called span_count; an unset box typically contains
the data for go(span_count) + 1 columns. Unset nodes will be changed to box nodes when alignment is
completed.
UZL-’IEX: But we use span_count (as subtype of a box node) with special values for left or right justification.
(right_justify and left_justify).

define unset_node =13 { type for an unset node }

define glue_stretch(#) = mem/[# + glue_offset].sc  {total stretch in an unset node }

define glue_shrink = shift_amount {total shrink in an unset node }

define span_count = subtype {indicates the number of spanned columns }

define right_justify = maz_quarterword

define left_justify = maz_quarterword — 1

{ Declare functions needed for special kinds of nodes 1415*)
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165¥ If TEX is extended improperly, the mem array might get screwed up. For example, some pointers
might be wrong, or some “dead” nodes might not have been freed when the last reference to them disappeared.
Procedures check-mem and search-mem are available to help diagnose such problems. These procedures
make use of two arrays called free and was_free that are present only if TEX’s debugging routines have been
included. (You may want to decrease the size of mem while you are debugging.)

define free = free_arr

( Global variables 13) +=
debug free: packed array [mem_min .. mem_maz] of boolean; {free cells}
was_free: packed array [mem_min .. mem_maz] of boolean; {previously free cells }
was-mem-_end , was-lo_maz, was_hi_min: pointer; { previous mem_end, lomem_maz, and hi-mem_min }
panicking: boolean; {do we want to check memory constantly? }
gubed

168*
(JZL-’IEX: Print language alternates message.

{ Check single-word awail list 168*) =
p — avail; q — null; clobbered — false;
while p # null do
begin if (p > mem_end) Vv (p < hicmem_min) then clobbered «— true
else if free[p] then clobbered — true;
if clobbered then
begin print_nl("AVAIL 1list,clobbered aty"); print-int(q); or-S(print(" lo sssn, o a0 amn™));
goto donel;
end;
free[p] — true; q < p; p « link(q);
end;
donel :

This code is used in section 167.

169*
OZL—TEX: Print language alternates message.

( Check variable-size awvail list 169* ) =
p «— rover; q < null; clobbered — false;
repeat if (p > lo-mem_maz) V (p < mem_min) then clobbered — true
else if (rlink(p) > lo-mem_max) V (rlink (p) < mem-min) then clobbered — true
else if = (is_empty (p)) V (node_size(p) < 2) V (p + node_size(p) > lo-mem_maz) V
(llink (rlink(p)) # p) then clobbered — true;
if clobbered then
begin print_nl("Double-AVAIL listclobbered at,"); print_int(q);
or_S (print ("l ass, ypauann)); goto donel;
end;
for ¢ — p to p+ node_size(p) — 1 do {mark all locations free }
begin if free[g] then
begin print_nl("Doubly free location at,"); prini-int(q); goto donel;
end;
free[q] « true;
end;
q — p; p — rlink(p);
until p = rover;
done2:

This code is used in section 167.
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174¥ Boxes, rules, inserts, whatsits, marks, and things in general that are sort of “complicated” are
indicated only by printing ‘[]’.

UATEX: Check semitic (twin) fonts.

procedure short_display(p : integer); { prints highlights of list p }
var n: integer; {for replacement counts }
begin while p > mem_min do
begin if is_char_node(p) then
begin if p < mem_end then
begin if (font(p) # font_in_short_display) A (font(p) # fontwin|[font_in_short_display]) then
begin if (font(p) > font_maz) then print_char("*")
else (Print the font identifier for font(p) 267 );
print_char ("u"); font_in_short_-display — font(p);
end;
(Print p according to fontwin[font(p)] 1445%);
end;
end
else {Print a short indication of the contents of node p 175* );
p « link(p);
end;
end;

175%
Uzb—TEX: Check mid_rule glues.

(Print a short indication of the contents of node p 175%) =
case type(p) of
hlist_node, vlist_node, ins_node , whatsit_node , mark_node, adjust_node, unset_node: print(" [1");
rule_node: print_char("|");
glue_node: if is_active_rule(p) then print_char("-")
else if is_not_supressed (p) then
if glue_ptr(p) # zero_glue then print_char(",");
math-node: print_char("$");
ligature_node: short_display (lig_ptr(p));
disc_node: begin short_display (pre-break(p)); short-display (post_break (p));
n « replace_count(p);
while n > 0 do
begin if link(p) # null then p «— link(p);
decr(n);
end;
end;
othercases do_nothing
endcases

This code is used in section 174*.
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176* The show_node_list routine requires some auxiliary subroutines: one to print a font-and-character
combination, one to print a token list without its reference count, and one to print a rule dimension.

UATEX: Check semitic (twin) fonts.

procedure print_font_and_char(p : integer); { prints char_node data }
begin if p > mem_end then print_esc("CLOBBERED.")
else begin if (font(p) > font-maz) then print_char("*")
else ( Print the font identifier for font(p) 267 );
print_char("y"); {Print p according to fontwin[font(p)] 1445%);
end;
end;
procedure print_mark(p : integer); { prints token list data in braces }
begin print_char("{");
if (p < hicmem_min) V (p > mem_end) then print_esc("CLOBBERED.")
else show_token_list (link (p), null, maz_print_line — 10);
print_char("}");
end;
procedure print_rule_dimen(d : scaled); {prints dimension in rule node }
begin if is_running(d) then print_char("*")
else print_scaled (d);
end;

180* Since boxes can be inside of boxes, show_node_list is inherently recursive, up to a given maximum
number of levels. The history of nesting is indicated by the current string, which will be printed at the
beginning of each line; the length of this string, namely cur_length, is the depth of nesting.

Recursive calls on show_node_list therefore use the following pattern:

UZL-’IEX: Print alternate strings.
define node_list_display (#) =

begin L_or_S(append-char("."))(append-char(".")); show-node_list(#); flush_char;
end { str_room need not be checked; see show_bor below }
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184%
UZL—TEX: Print alternate strings.

(Display box p 184*) =
begin if latin_speech then
begin if type(p) = hlist_node then print_esc("h")
else if type(p) = vlist-node then print_esc("v")
else print_esc("unset");
print("box (");
end
else begin print_esc(" ,sl<");
if type(p) = hlist_node then print_char("1")
else if type(p) = vlist_node then print_char(" ,")
else print(" ,o=.ls");
print_char(")");
end;
print_scaled (height (p)); print_char ("+"); print_scaled (depth(p)); print(")x"); print_scaled (width(p));
if type(p) = unset_node then (Display special fields of the unset node p 185%)
else begin (Display the value of glue_set(p) 186 );
if shift_amount(p) # 0 then
begin print (", shifted,"); print_scaled (shift_amount(p));
end;
if subtype(p) = right_justify then print(", right justified")
else if subtype(p) = left_justify then print(", left justified");
end;
node_list_display (list_ptr (p)); {recursive call }
end

This code is used in section 183.

185%
OZL—TEX: Using glue_order values > 3 for left or right justifications.

( Display special fields of the unset node p 185%) =
begin if span_count(p) < left_justify then
if span_count(p) # min_quarterword then
begin print(",("); print_int(qo(span_count(p)) + 1); print(",columns)");
end;
if glue_stretch(p) # 0 then
begin print(", stretch,"); print_glue(glue_stretch(p), glue_order(p) mod 4, 0);
{in case glue_order(p)i4}
end;
if glue_shrink (p) # 0 then
begin print(",,ushrink,"); print_glue(glue_shrink (p), glue_sign(p),0);
end;
if (subtype(p) = right_justify) V (glue_order(p) > 7) then print(", right,justified")
else if (subtype(p) = left_justify) V (glue_order (p) > 3) then print(", left,justified");
end

This code is used in section 184*.
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187*
UZL—TEX: Check rule direction.

( Display rule p 187*) =
begin print_esc("rule("); print_rule_dimen (height(p)); print_char("+"); print_rule_dimen(depth(p));
print(")x"); print_rule_dimen (width(p));
if subtype(p) = right_justify then print(", right justified")
else if subtype(p) = left_justify then print(", left justified");
end

This code is used in section 183.

190%*

U;L-’IEX: Print alternate strings.

(Display leaders p 190*) =
begin if is_not-mrule(p) then

begin L_or_S(print-esc(""))(print_esc(" ,8-Las"));
if subtype(p) = c-leaders then LorRprt("c","vs ;S8 ,-")

else if subtype(p) = z_leaders then LorRprt("x","u b ,5wS");
L_or(print("leaders,"));
end

else begin or_S (prini_esc("u basl"));
if is_supressed(p) then print("supressed,")
else print("active");
L_or(print_esc("midrule,,"));
end;
if is_not_supressed(p) then print_spec(glue_ptr(p),0);
if is_not_mrule(p) then node_list_display(leader_pir(p)); {recursive call }
end

This code is used in section 189.

192%*
OZL—TEX: Print alternate strings.

(Display math node p 192%) =

begin L_or(print_esc("math"));

if subtype(p) = before then print("on")

else print("off");

or_S(print_esc(" =l ,"));

if width(p) # 0 then
begin print(", surrounded,,"); print_scaled (width(p));
end;

end

This code is used in section 183.
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195¥ The post_break list of a discretionary node is indicated by a prefixed ‘|’ instead of the ‘.’ before the
pre_break list.

UZL—TEX: Print alternate strings.

( Display discretionary p 195*) =
begin print_esc("discretionary");
if replace_count(p) > 0 then
begin print(",replacing,,"); print_int(replace_count(p));
end;
node_list_display (pre_break (p)); {recursive call }

L_or_S(append_char("|"))(append_char("1")); show_node_list(post_break(p)); flush_char;
{ recursive call }
end

This code is used in section 183.
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202*¥ Now we are ready to delete any node list, recursively. In practice, the nodes deleted are usually
charnodes (about 2/3 of the time), and they are glue nodes in about half of the remaining cases.

UZL—TEX: Check mid_rule glues.

procedure flush_node_list(p : pointer); {erase list of nodes starting at p }
label done; {go here when node p has been freed }
var ¢: pointer; {successor to node p}
begin while p # null do
begin ¢ «— link(p);
if is_char_node(p) then free_avail(p)
else begin case type(p) of
hlist_node , vlist_node, unset_node: begin flush-node_list(list_ptr(p)); free_node(p, box_node_size);
goto done;
end;
rule_node: begin free_node(p, rule_node_size); goto done;
end;
ins_node: begin flush_node_list (ins_ptr(p)); delete_glue_ref (split_top_ptr(p));
free_node(p, ins_node_size); goto done;
end;
whatsit_node: { Wipe out the whatsit node p and goto done 1358*);
glue_node: begin fast_delete_glue_ref (glue_ptr(p));
if is_mrule(p) then leader_ptr(p) «— null
else if leader_ptr(p) # null then flush-node_list(leader_ptr(p));
end;
kern_node, math_node, penalty_node: do_nothing;
ligature_node: flush-node_list(lig_ptr (p));
mark_node: delete_token_ref (mark_ptr(p));
disc_node: begin flush_node_list (pre_break (p)); flush-node_list(post_break (p));
end;
adjust_node: flush_node_list(adjust_ptr(p));
( Cases of flush-node_list that arise in mlists only 698 )
othercases confusion("flushing")
endcases;
free_node (p, small_node_size);
done: end;
p—q
end;
end;
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206%
UZL—TEX: Check mid_rule glues.

( Case statement to copy different types and set words to the number of initial words not yet copied 206*) =
case type(p) of
hlist_node, vlist_node, unset_node: begin r — get_node (boz_node_size); mem[r + 6] — mem/[p + 6];
mem/[r + 5] < mem[p+5]; {copy the last two words }
list_ptr(r) «— copy-node_list(list_ptr(p)); {this affects mem/[r + 5] }

words «— 5;
end;

rule_node: begin r < get_node(rule_node_size); words «— rule_node_size;
end;

ins_node: begin r «— get_node(ins_node_size); mem[r + 4] «— mem|[p + 4]; add_glue_ref (split_top_ptr(p));
ins_ptr(r) « copy-node_list(ins_ptr(p)); {this affects mem[r + 4] }
words «— ins_node_size — 1,
end;
whatsit_node: {Make a partial copy of the whatsit node p and make r point to it; set words to the
number of initial words not yet copied 1357*);
glue_node: begin r — get_node(small_node_size); add_glue_ref (glue_ptr(p)); glue_ptr(r) «— glue_ptr(p);
if is_not-mrule(p) then leader_pir(r) « copy-node_list(leader_ptr(p))
else leader_ptr(r) « leader_ptr(p);
end;
kern_node, math-node, penalty-node: begin r « get_node(small-node_size); words < small_node_size;
end;
ligature_node: begin r «— get_node(small_node_size); mem|lig-char(r)] <« mem|lig-char(p)];
{ copy font and character }
lig_ptr(r) < copy_node_list (lig_ptr(p));
end;
disc_node: begin r «— get_node(small_node_size); pre_break (r) «— copy-node_list (pre_break (p));
post_break(r) «— copy-node_list(post_break (p));
end;
mark_node: begin r «— get_node(small_node_size); add_token_ref (mark_ptr(p));
words «— small_node_size;
end;
adjust_node: begin r «— get_node(small_-node_size); adjust_ptr(r) — copy-node_list (adjust_ptr(p));
end; {words =1 = small_node_size — 1}
othercases confusion("copying")
endcases

This code is used in section 205.
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208F Next are the ordinary run-of-the-mill command codes. Codes that are min_internal or more represent
internal quantities that might be expanded by ‘\the’.

UZL—TEX: We have such commands namely semi_given and LR.

define char_num = 16 {character specified numerically ( \char ) }
define math_char-num = 17 {explicit math code ( \mathchar )}
define mark = 18 {mark definition ( \mark )}

define zray =19 {peek inside of TEX ( \show, \showbox, etc. ) }
define make_box =20 {make a box ( \box, \copy, \hbox, etc. ) }
define hmove =21 {horizontal motion ( \moveleft, \moveright )}
define vmove = 22 { vertical motion ( \raise, \lower )}

define un_hbor = 23 {unglue a box ( \unhbox, \unhcopy ) }

define un_vbox = 24 {unglue a box ( \unvbox, \unvcopy ) }

define remove_item =25 {nullify last item ( \unpenalty, \unkern, \unskip ) }
define hskip = 26 {horizontal glue ( \hskip, \hfil, etc. )}

define wskip = 27 { vertical glue ( \vskip, \vfil, etc. )}

define mskip = 28 {math glue ( \mskip ) }

define kern =29 {fixed space ( \kern) }

define mkern = 30 {math kern ( \mkern ) }

define leader_ship = 31 {use a box ( \shipout, \leaders, etc. ) }
define halign = 32 { horizontal table alignment ( \halign )}

define walign = 33 {vertical table alignment ( \valign )}

define no_align = 34 {temporary escape from alignment ( \noalign )}
define vrule =35 {vertical rule ( \vrule )}

define hrule =36 {horizontal rule ( \hrule )}

define insert = 37 {vlist inserted in box ( \insert )}

define vadjust = 38 {vlist inserted in enclosing paragraph ( \vadjust )}
define ignore_spaces = 39 { gobble spacer tokens ( \ignorespaces ) }
define after_assignment = 40 {save till assignment is done ( \afterassignment )}
define after_group = 41 {save till group is done ( \aftergroup ) }
define break_penalty = 42 {additional badness ( \penalty )}

define start_par = 43 {begin paragraph ( \indent, \noindent ) }
define ital_corr = 44 {italic correction ( \/ )}

define accent =45 {attach accent in text ( \accent )}

define math_accent =46 {attach accent in math ( \mathaccent )}
define discretionary = 47 {discretionary texts ( \-, \discretionary )}
define eq_no = 48 {equation number ( \eqno, \legno )}

define left_right =49 {variable delimiter ( \left, \right )}

define math_comp = 50 {component of formula ( \mathbin, etc. ) }
define limii_switch = 51 {diddle limit conventions ( \displaylimits, etc. )}
define above = 52 {generalized fraction ( \above, \atop, etc. ) }

define math_style = 53 { style specification ( \displaystyle, etc. )}
define math_choice = 54 { choice specification ( \mathchoice ) }

define non_script = 55 { conditional math glue ( \nonscript )}

define vcenter = 56 { vertically center a vbox ( \vcenter )}

define case_shift = 57 {force specific case ( \lowercase, \uppercase ) }
define message =58 {send to user ( \message, \errmessage ) }

define extension =59 {extensions to TEX ( \write, \special, etc. )}
define in_stream = 60 {files for reading ( \openin, \closein )}

define begin_group = 61 { begin local grouping ( \begingroup ) }
define end_group = 62 {end local grouping ( \endgroup ) }

define omit =63 {omit alignment template ( \omit )}
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define
define
define
define
define
define
define
define
define
define
define

ex_space = 64 {explicit space ( \y )}

no_boundary = 65 {suppress boundary ligatures ( \noboundary ) }

radical =66 {square root and similar signs ( \radical )}

end_cs_name = 67 {end control sequence ( \endcsname ) }
min_internal = 68 { the smallest code that can follow \the }

char_given = 68 { character code defined by \chardef }

math_given =69 {math code defined by \mathchardef }

last_item =70 {most recent item ( \lastpenalty, \lastkern, \lastskip )}
semi_given = 71 { character code defined by \semichardef }

LR =72 {text direction (\beginL,\beginR,\endL,\endR) }
maz-non_prefized_command = 72 {largest command code that can’t be \global }

TEXS8?2

§208
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209¥% The next codes are special; they all relate to mode-independent assignment of values to TEX’s internal
registers or tables. Codes that are max_internal or less represent internal quantities that might be expanded

by ‘\the’.
ULTEX:

eq-name.
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define

We also introduce new such commands namely, LR_setting, LR_getting, switch_font, let_name,

toks_register = 73  {token list register ( \toks )}

assign_toks = 74 {special token list ( \output, \everypar, etc. ) }
assign_int = 75 {user-defined integer ( \tolerance, \day, etc. )}
assign_dimen = 76 { user-defined length ( \hsize, etc. )}

assign_glue = 77 {user-defined glue ( \baselineskip, etc. )}
assign-mu_glue = 78 { user-defined muglue ( \thinmuskip, etc. ) }
assign_font_dimen =79 { user-defined font dimension ( \fontdimen )}
assign_font_int = 80 { user-defined font integer ( \hyphenchar, \skewchar ) }
set_auzr = 81 {specify state info ( \spacefactor, \prevdepth ) }
set_prev_graf =82 {specify state info ( \prevgraf )}

set_page_dimen = 83 {specity state info ( \pagegoal, etc. ) }
set_page_int = 84 {specify state info ( \deadcycles, \insertpenalties )}
set_box_dimen = 85 {change dimension of box ( \wd, \ht, \dp ) }
set_shape = 86 { specify fancy paragraph shape ( \parshape ) }
def-code = 87 {define a character code ( \catcode, etc. ) }

def_family = 88 { declare math fonts ( \textfont, etc. )}

set_font =89 {set current latin or semitic font ( font identifiers ) }
def_font =90 {define a latin or semitic font file ( \font, \semifont, \activefont ) }
register =91 {internal register ( \count, \dimen, etc. )}
maz_internal = 91 { the largest code that can follow \the }

advance =92 {advance a register or parameter ( \advance ) }
multiply = 93 { multiply a register or parameter ( \multiply )}

divide = 94 {divide a register or parameter ( \divide )}

prefiz =95 {qualify a definition ( \global, \long, \outer ) }

let =96 {assign a command code ( \let, \futurelet )}
shorthand_def =97 {code definition ( \chardef, \countdef, etc. ) }
read_to_cs =98 {read into a control sequence ( \read )}

def =99 {macro definition ( \def, \gdef, \xdef, \edef )}

set-box =100 {set a box ( \setbox )}

hyph_data = 101 {hyphenation data ( \hyphenation, \patterns ) }
set_interaction = 102 { define level of interaction ( \batchmode, etc. ) }
LR_setting = 103 { define directional things (e.g. \LtoR, ... )}
LR_getting = 104 { get directional things (e.g. \curdirection, ... )}
switch_font =105 {set current semitic font to base or twin font }
let_name = 106 {set command names equal for semitic or latin mode }
eq-name = 107 {command name for equivalent control sequence }
maz-command = 107 {the largest command code seen at big_switch }
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211¥ The semantic nest. TgX is typically in the midst of building many lists at once. For example,
when a math formula is being processed, TEX is in math mode and working on an mlist; this formula has
temporarily interrupted TEX from being in horizontal mode and building the hlist of a paragraph; and this
paragraph has temporarily interrupted TgX from being in vertical mode and building the vlist for the next
page of a document. Similarly, when a \vbox occurs inside of an \hbox, TEX is temporarily interrupted from
working in restricted horizontal mode, and it enters internal vertical mode. The “semantic nest” is a stack
that keeps track of what lists and modes are currently suspended.
At each level of processing we are in one of six modes:

vmode stands for vertical mode (the page builder);

hmode stands for horizontal mode (the paragraph builder);
mmode stands for displayed formula mode;

—wvmode stands for internal vertical mode (e.g., in a \vbox);
—hmode stands for restricted horizontal mode (e.g., in an \hbox);
—mmode stands for math formula mode (not displayed).

The mode is temporarily set to zero while processing \write texts in the ship_out routine.

Numeric values are assigned to vmode, hmode, and mmode so that TEX’s “big semantic switch” can select
the appropriate thing to do by computing the value abs(mode) + cur_cmd, where mode is the current mode
and cur_cmd is the current command code.

CL:L—”_[EX: Print alternate strings.

define vmode =1 {vertical mode }
define hmode = vmode + maz_command + 1 {horizontal mode }
define mmode = hmode + maz_command +1 {math mode }

procedure print_mode(m : integer); {prints the mode represented by m }
begin or_S(print("uodl"));
if m > 0 then
case m div (maz_command + 1) of
0: print("vertical");
1: print("horizontal);
2: print("display, math");
end
else if m = 0 then prini("no")
else case (—m) div (maz_command + 1) of
0: print("internal vertical");
1: print("restricted horizontal');
2: print("math");
end;
L_or(print("_mode"));
end;
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212¥ The state of affairs at any semantic level can be represented by five values:
mode is the number representing the semantic mode, as just explained.

head is a pointer to a list head for the list being built; link (head) therefore points to the first element of the
list, or to null if the list is empty.

tail is a pointer to the final node of the list being built; thus, tail = head if and only if the list is empty.

prev_graf is the number of lines of the current paragraph that have already been put into the present vertical
list.

auz is an auxiliary memory_word that gives further information that is needed to characterize the situation.

In vertical mode, auz is also known as prev_depth; it is the scaled value representing the depth of the previous
box, for use in baseline calculations, or it is < —1000pt if the next box on the vertical list is to be exempt from
baseline calculations. In horizontal mode, auz is also known as space_factor and clang; it holds the current
space factor used in spacing calculations, and the current language used for hyphenation. (The value of clang
is undefined in restricted horizontal mode.) In math mode, auz is also known as incompleat_noad; if not
null, it points to a record that represents the numerator of a generalized fraction for which the denominator
is currently being formed in the current list.

There is also a sixth quantity, mode_line, which correlates the semantic nest with the user’s input;
mode_line contains the source line number at which the current level of nesting was entered. The negative
of this line number is the mode_line at the level of the user’s output routine.

In horizontal mode, the prev_graf field is used for initial language data.

The semantic nest is an array called nest that holds the mode, head, tail, prev_graf , aux, and mode_line
values for all semantic levels below the currently active one. Information about the currently active level is
kept in the global quantities mode, head, tail, prev_graf , aux, and mode_line, which live in a Pascal record
that is ready to be pushed onto nest if necessary.

(JZL-’IEX: We should add a field to deal with properly nested LR states.

define ignore_depth = —65536000 { prev_depth value that is ignored }

( Types in the outer block 18) +=
list_state_record = record mode_field: —mmode .. mmode; head_field, tail_field: pointer;
pg-field,, mi_field: integer; auz_field, LR_auz_field: memory-word;
end;

216¥ When TEX’s work on one level is interrupted, the state is saved by calling push_nest. This routine
changes head and tail so that a new (empty) list is begun; it does not change mode or auzx.

UZL-’IEX: Initialize stkLR in each nesting level.

( LR nest routines 1403* )

procedure push_nest; {enter a new semantic level, save the old }
begin if nest_ptr > maz_nest_stack then
begin mazr-nest_stack — nest_ptr;
if nest_ptr = nest_size then overflow("semantic nest size", nest_size);
end;
nest|nest_ptr] < cur_list; {stack the record }
incr (nest_ptr); head < get_avail; tail «— head; prev_graf < 0; mode_line < line; sthLR « get_avail;
stkLR_cmd « 0; stkLR_src « 0

end;
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217¥ Conversely, when TEX is finished on the current level, the former state is restored by calling pop_nest.
This routine will never be called at the lowest semantic level, nor will it be called unless head is a node that
should be returned to free memory.

(JZL-’IEX: We should flush stkLR at end of each nesting level.

procedure pop_nest; {leave a semantic level, re-enter the old }
var p: pointer;
begin free_avail (head);
if in_auto_LR then pop_stkLR;
while stkLR # null do
begin p « stkLR; stkLR «— link(p); free_avail(p);
end;
decr (nest_ptr); cur_list — nest[nest_ptr];
end;

218¥ Here is a procedure that displays what TEX is working on, at all levels.
UZL-’IEX: Print alternate strings.

procedure print_totals; forward,
procedure show_activities;
var p: 0.. nest_size; {index into nest }
m: —mmode .. mmode; {mode}
a: memory-word; {auxiliary }
q,r: pointer; {for showing the current page }
t: integer; {ditto}
begin nest[nest_ptr] « cur_list; {put the top level into the array }
print_nl(""); print_n;
for p «— nest_ptr downto 0 do
begin m «— nest[p|.mode_field; a — nest[p|.auz_field; print_nl("###,");
if latin_speech then
begin print_mode(m); print("Lentered at,line"); print_int(abs(nest[p].ml_field));
end
else begin print ("o e j0"); print_int(abs(nest[p].mi_field)); print("os,ls"); print_mode(m);
print (" pmasn");
end;
if m = hmode then
if nest[p|.pg-field # 40600000 then
begin print(",(language"); print_int(nest[p|.pg_field mod "200000); print(":hyphenmin");
print_int (nest [p|.pg_field div "20000000); print_char(",");
print_int ((nest [p].pg-field div "200000) mod "100); print_char(")");
end;
if nest[p].ml_field < 0 then print(",(\output,routine)");
if p =0 then
begin { Show the status of the current page 986 );
if link (contrib_head) # null then print_nl("### recent contributions:");
end;
show_box (link (nest[p].head_field)); {Show the auxiliary field, a 219*);
end;
end;
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219%*
UZL—TEX: Print alternate strings.

(Show the auxiliary field, a 219*) =
case abs(m) div (maz_command + 1) of
0: begin print_nl("prevdepth,");
if a.sc < ignore_depth then print("ignored")
else print_scaled (a.sc);
if nest[p].pg-field # 0 then
begin print (", prevgraf "); print_int(nest[p].pg_field); print(",line");
if nest[p].pg-field # 1 then L_or(print_char("s"));
end;
end;
1: begin print_nl("spacefactor,"); print_int(a.hh.lh);
if m > 0 then if a.hh.rh > 0 then
begin print(", current language,"); print_int(a.hh.rh); end;
end;
2: if a.int # null then
begin print("this will be denominator of:"); show_bozx(a.int); end;
end {there are no other cases }

This code is used in section 218%.
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222¥ Many locations in eqth have symbolic names. The purpose of the next paragraphs is to define these
names, and to set up the initial values of the equivalents.

In the first region we have 256 equivalents for “active characters” that act as control sequences, followed
by 256 equivalents for single-character control sequences.

Then comes region 2, which corresponds to the hash table that we will define later. The maximum address
in this region is used for a dummy control sequence that is perpetually undefined. There also are several
locations for control sequences that are perpetually defined (since they are used in error recovery).

UZL—TEX: We also have new permanent control sequences.

define active_base =1 {beginning of region 1, for active character equivalents }

define single_base = active_base + 256 { equivalents of one-character control sequences }
define null_cs = single_base + 256 { equivalent of \csname\endcsname }

define hash-base = null_.cs +1 {beginning of region 2, for the hash table }

define frozen_control_sequence = hash_base + hash_size {for error recovery }

define frozen_protection = frozen_conirol_sequence {inaccessible but definable }

define frozen_cr = frozen_control_sequence +1 {permanent ‘\cr’}

define frozen_end_group = frozen_control_sequence + 2 { permanent ‘\endgroup’ }
define frozen_right = frozen_control_sequence +3 { permanent ‘\right’}

define frozen_fi = frozen_control_sequence +4 { permanent ‘\fi’}

define frozen_end_template = frozen_control_sequence +5 { permanent ‘\endtemplate’}
define frozen_endv = frozen_control_sequence + 6 {second permanent ‘\endtemplate’}
define frozen_relax = frozen_control_sequence +7 {permanent ‘\relax’}

define end_write = frozen_control_sequence +8 { permanent ‘\endwrite’}

define frozen_dont_ezpand = frozen_control_sequence +9 { permanent ‘\notexpanded:’}
define frozen_bgn_L = frozen_control_sequence + 10 { permanent ‘\beginL’}

define frozen_bgn_R = frozen_control_sequence + 11 { permanent ‘\beginR’}

define frozen_end_L = frozen_control_sequence + 12 { permanent ‘\endL’ }

define frozen_end_R = frozen_control_sequence + 13 { permanent ‘\endR’ }

define frozen_null_font = frozen_control_sequence + 14 {permanent ‘\nullfont’}
define font_id_base = frozen_null_font — font_base {begins table of 257 permanent font identifiers }
define undefined_control_sequence = frozen_null_font + 257 {dummy location }

define glue_base = undefined_control_sequence +1 { beginning of region 3 }

(Initialize table entries (done by INITEX only) 164) +=
eq-type (undefined_control_sequence) «— undefined_cs; equiv(undefined_control_sequence) «— null;
eq_level (undefined_control_sequence) «— level_zero;
for k — active_base to undefined_control_sequence — 1 do eqtb[k] «— eqth[undefined_control_sequence];

223% Here is a routine that displays the current meaning of an egtb entry in region 1 or 2. (Similar routines
for the other regions will appear below.)

(JZL-’IEX: Print alternate strings.

(Show equivalent n, in region 1 or 2 223*) =
begin sprint_cs(n); print_char("="); print_cmd-_chr(eq-type (n), equiv(n));
if eq_type(n) > call then
begin print_char(":"); set-eq_show (eq-type(n)); show_token_list(link (equiv(n)), null,32);
eq_show « false;
end;
end

This code is used in section 252.
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224¥ Region 3 of eqth contains the 256 \skip registers, as well as the glue parameters defined here. It is
important that the “muskip” parameters have larger numbers than the others.

UZL—TEX: We also have more new parameters.

define line_skip_code =0 {interline glue if baseline_skip is infeasible }

define baseline_skip_code =1 {desired glue between baselines }

define par_skip_code =2 {extra glue just above a paragraph }

define above_display_skip_code =3 {extra glue just above displayed math }

define below_display_skip_code = 4 {extra glue just below displayed math }

define above_display_short_skip_code =5 { glue above displayed math following short lines }
define below_display-short_skip_code = 6 { glue below displayed math following short lines }
define left_skip_code =7 {glue at left of justified lines }

define right_skip_code =8 { glue at right of justified lines }

define top_skip_code =9 {glue at top of main pages }

define split_top_skip_code = 10 {glue at top of split pages }

define tab_skip_code =11 {glue between aligned entries }

define space_skip_code =12 { glue between words (if not zero_glue) }

define zspace_skip_code = 13 { glue after sentences (if not zero_glue) }

define semi_space_skip_code =14 { glue between semitic words (if not zero_glue) }
define semi_zspace_skip_code =15 {glue after semitic sentences (if not zero_glue) }
define mid_rule_code = 16 {rule between semitic characters, if appropriate }
define par_fill_skip_code = 17 { glue on last line of paragraph }

define thin_mu_skip_code = 18 {thin space in math formula }

define med_mu_skip_code =19 {medium space in math formula }

define thick_mu_skip_code = 20 { thick space in math formula }

define glue_pars =21 {total number of glue parameters }

define skip_base = glue_base + glue_pars {table of 256 “skip” registers }

define mu_skip_base = skip_base + 256 {table of 256 “muskip” registers }

define local_base = mu_skip_base + 256 { beginning of region 4 }

define skip(#) = equiv(skip_base + #) { mem location of glue specification }
define mu_skip (#) = equiv(mu_skip_base + #) { mem location of math glue spec }
define glue_par(#) = equiv(glue_base + #) { mem location of glue specification }
define line_skip = glue_par (line_skip_code)

define baseline_skip = glue_par (baseline_skip_code)

define par_skip = glue_par(par_skip_code)

define above_display_skip = glue_par (above_display_skip_code)

define below_display-skip = glue_par (below-display-skip_code)

define above_display_short_skip = glue_par(above_display-short_skip_code)
define below_display_short_skip = glue_par (below_display_short_skip_code)
define lefi_skip = glue_par (left_skip_code)

define right_skip = glue_par(right_skip_code)

define top_skip = glue_par (top_skip_code)

define split_top_skip = glue_par (split_top_skip_code)

define tab_skip = glue_par(tab_skip_code)

define space_skip = glue_par (space_skip_code)

define zspace_skip = glue_par (zspace_skip_code)

define semi_space_skip = glue_par (semi_space_skip_code)

define semi_zspace_skip = glue_par (semi_zspace-skip_code)

define mid_rule = glue_par(mid_rule_code)

define par_fill_skip = glue_par (par_fill_skip_code)

define thin_mu_skip = glue_par (thin-mu_skip_code)

define med_mu_skip = glue_par (med_mu_skip_code )
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define thick-mu_skip = glue_par (thick-mu_skip_code)

{ Current mem equivalent of glue parameter number n 224% ) =
glue_par(n)
This code is used in sections 152 and 154.

225¥ Sometimes we need to convert TEX’s internal code numbers into symbolic form. The print_skip_param
routine gives the symbolic name of a glue parameter.

(Declare the procedure called print_skip_param 225*%) =

procedure print_skip_param(n : integer );
begin case n of
line_skip_code: print_esc("lineskip");
baseline_skip_code: print_esc("baselineskip");
par_skip_code: print_esc("parskip");
above_display_skip_code: print_esc("abovedisplayskip");
below_display_skip_code: print_esc("belowdisplayskip");
above_display-short_skip_code: print_esc("abovedisplayshortskip");
below-display_short_skip_code: print_esc("belowdisplayshortskip");
left_skip_code: print_esc("leftskip");
right_skip_code: print_esc("rightskip");
top_skip_code: print_esc("topskip");
split_top_skip_code: print_esc("splittopskip");
tab-skip_code: print_esc("tabskip");
space_skip_code: print_esc("spaceskip");
zspace_skip_code: print_esc("zspaceskip");
semi_space_skip_code: print_esc("semispaceskip");
semi_zspace_skip_code: print_esc("semixspaceskip");
mid_rule_code: print_esc("midrulespec");
par_fill_skip_code: print_esc("parfillskip");
thin-mu_skip_code: print_esc("thinmuskip");
med_mu_skip_code: prini_esc("medmuskip");
thick_mu_skip_code: print_esc("thickmuskip");
othercases print(" [unknown, glue parameter!]")
endcases;
end;

This code is used in section 179.
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230¥ Region 4 of eqth contains the local quantities defined here. The bulk of this region is taken up by
five tables that are indexed by eight-bit characters; these tables are important to both the syntactic and
semantic portions of TEX. There are also a bunch of special things like font and token parameters, as well

as the tables of \toks and \box registers.

UZL-’IEX: We also have more new token parameters and new table.

define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define

par_shape_loc = local_base { specifies paragraph shape }

output_routine_loc = local_base +1 {points to token list for \output }
every_par_loc = local_base + 2 {points to token list for \everypar }
every-math_loc = local_base +3 { points to token list for \everymath }
every_display-loc = local_base +4 { points to token list for \everydisplay }
every-hbox_loc = local_base +5 { points to token list for \everyhbox }
every-vboz_loc = local_base + 6 { points to token list for \everyvbox }
every-job_loc = local_base + 7 { points to token list for \everyjob }

every_cr_loc = local_base +8 { points to token list for \everycr }
every_semi_par_loc = local_base +9 { points to token list for \everysemipar }
every-semi-math_loc = local_base + 10 { points to token list for \everysemimath }
every-semi-display_-loc = local_base + 11 { points to token list for \everysemidisplay }
after_every_display_loc = local_base + 12 { points to token list for \everycr }
err_help_loc = local_base + 13 { points to token list for \errhelp }

toks_base = local_base + 14 {table of 256 token list registers }

box_base = toks_base + 256 { table of 256 box registers }

cur_LRswch_loc = boz_base + 256 { automatic bi_directional typesetting switch }
cur_speech_loc = cur_-LRswch_loc +1 {current speech switch }

cur_direction_loc = cur_speech_loc +1 {current direction switch }
vboz_justify_loc = cur_direction_loc +1 { current vbox justufication }
cur_font_loc = vboz_justify_loc +1 {internal font number outside math mode }
cur_latif-loc = cur_font_loc +1 {internal latin font number }

cur_semif_loc = cur_latif-loc +1 {internal semitic font number }
math_font_base = cur_semif-loc +1 {table of 48 math font numbers }
cat_code_base = math_font_base + 48 {table of 256 command codes (the “catcodes”) }
le_code_base = cat_code_base + 256 { table of 256 lowercase mappings }
uc-code_base = lc_code_base + 256 { table of 256 uppercase mappings }
sf-code_base = uc_code_base + 256 {table of 256 spacefactor mappings }
locate_code_base = sf_code_base + 256 { table of 256 locate_code mappings }
acc_factor_base = locate_code_base + 256 { table of 256 acc_factor mappings }
eq-char_base = acc_factor_base + 256 {table of 256 eg_chars }

eq_charif-base = eq_char_base + 256 {table of 256 eq_charsif }

define join_attrib_-base = eq_charif-base + 256 { table of 256 join_attributes }

define
define

define
define
define
define
define
define
define
define
define
define
define

math_code_base = join_attrib_base + 256 { table of 256 math mode mappings }
int_base = math_code_base + 256 { beginning of region 5}

par_shape_ptr = equiv(par_shape_loc)
output-routine = equiv (output_routine_loc)
every-par = equiv(every-par-loc)
every-math = equiv(every-math_loc)
every-display = equiv(every_display_loc)
every_hbox = equiv(every_hbox_loc)
every-vbox = equiv(every_vbox_loc)
every-job = equiv(every-job_loc)
every-cr = equiv (every_cr_loc)

err_help = equiv(err_help_loc)

toks(#) = equiv(toks_base + #)
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define boz (#) = equiv(boz_base + #)

define cur_font = equiv(cur_font_loc)

define fam_fnt(#) = equiv(math_font_base + #)
define cat_code(#) = equiv(cat_code_base + #)
define lc_code(#) = equiv(lc-code_base + #)
define uc_code(#) = equiv(uc-code_base + #)
define sf_code(#) = equiv(sf-code_base + #)

define math_code (#) = equiv(math_code_base + #)
define every_semi_par = equiv (every_semi_par_loc)
define cvery_semi_math = equiv(every-semi-math_loc)
define after_every_display = equiv(after_every_display_loc)
define every_semi_display = equiv(every_semi_display_loc)
define cur_LR_swch = equiv(cur-LRswch-loc)
define cur_speech = equiv(cur_speech_-loc)
define cur_direction = equiv(cur_direction_loc)
define vboz_justify = equiv(vboz_justify_loc)
define R_to_L_vbox = (vbox_justify = R_to_L)
define L_to_R_vbox = (vboz_justify = L_to_R)
define cur_latif = equiv(cur_latif-loc)
define cur_semif = equiv(cur_semif_loc)
define locate_code(#) = equiv(locate_code_base + semichrout (#))
define acc_factor(#) = equiv (acc-factor_base + semichrout (#))
define join_attrib(#) = equiv (join_attrib_base + semichrout (#))
define eqch(#) = equiv(eq_char_base + #)
define eqif (#) = equiv(eq_charif-base + #)
define is_semi_font(#) = (fontwin[#] # null_font)
define is_latin_font(#) = (fontwin[#] = null_font)
define is_twin_font(#) = (fontwin|[4] = twin_tag)
define has_twin_font(#) = (fontwin[#] < twin-tag) { fontwin[#] > null_font checked }
define is_dbl_font (#) = (fontwin [#] = dbl_tag)
{ Note: math_code(c) is the true math code plus min_halfword }

(Put each of TEX’s primitives into the hash table 226 ) +=

primitive ("output", assign_toks, output_routine_loc); primitive("everypar", assign_toks, every_par_loc);
primitive ("everymath", assign_toks, every_-math_loc);

primitive ("everydisplay", assign_toks, every_display_loc);

primitive ("everyhbox", assign_toks, every_hbox_loc); primitive ("everyvbox", assign_toks, every_vbox_loc);
primitive ("everyjob" assign_toks, every-job_loc); primitive("everycr", assign-toks, every_cr_loc);
primitive ("errhelp", assign_toks, err_help_loc);

primitive ("everysemipar", assign_toks, every_semi_par_loc);

primitive ("everysemimath", assign_toks, every_semi_math_loc);

primitive ("aftereverydisplay", assign_toks, after_every_display_loc);

primitive ("everysemidisplay", assign-toks, every_semi_display-loc);
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231* (Cases of print_cmd_chr for symbolic printing of primitives 227) +=

assign_toks: if chr_code > toks_base then
begin print_esc("toks"); prini_int(chr_code — toks_base);
end

else case chr_code of

output_routine_loc: print_esc("output");
every_par-loc: print_esc("everypar");
every-math_loc: prini_esc("everymath");
every-display_loc: print_esc("everydisplay");
every_hbozx_loc: print_esc("everyhbox");
every_vboz_loc: print_esc("everyvbox");
every_job_loc: print_esc("everyjob");
every_cr_loc: print_esc("everycr");
every_semi_par_loc: print_esc("everysemipar");
every_semi_math_loc: print_esc("everysemimath");
every-semi-display_loc: print-esc("everysemidisplay");
after_every-display-loc: print_esc("aftereverydisplay");
othercases prini_esc("errhelp")
endcases;

233* (Show equivalent n, in region 4 233*) =
if n = par_shape_loc then
begin print_esc("parshape"); print_char("=");
if par_shape_ptr = null then print_char("0")
else print_int(info(par_shape_ptr));
end
else if n < toks_base then
begin print_cmd_chr(assign_toks,n); print_char("=");
if equiv(n) # null then show_token_list(link (equiv(n)), null, 32);
end
else if n < boz_base then
begin print_esc("toks"); print_int(n — toks_base); print_char("=");
if equiv(n) # null then show_token_list (link (equiv(n)), null, 32);
end
else if n < cur_LRswch_loc then
begin print_esc("box"); print_int(n — boz_base); print_char("=");
if equiv(n) = null then print("void")
else begin depth_threshold «— 0; breadth-max — 1; show-node_list(equiv(n));
end;
end( Test bidirectionals 1475*)
else if n < cat_code_base then (Show the font identifier in eqth[n] 234*)
else {Show the halfword code in eqtb[n] 235*)

This code is used in section 252.
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234% (Show the font identifier in eqtb[n] 234*) =
begin if n = cur_foni_loc then print("current active font")
else if n = cur_latif-loc then print("current latin font")
else if n = cur_semif-loc then print("current semitic font")
else if n < math_font_base + 16 then
begin print_esc("textfont"); print_int(n — math_font_base);
end
else if n < math_font_base + 32 then
begin print_esc("scriptfont"); print_int(n — math_font_base — 16);
end
else begin print_esc("scriptscriptfont"); print_int(n — math-font_base — 32);
end;
print_char("=");
print_esc(hash [font_id_base + equiv(n)].rh); {that’s font_id_text(equiv(n))}
end

This code is used in section 233*.

235% (Show the halfword code in egth[n] 235%) =
if n < math_code_base then
begin if n < lc_code_base then
begin print_esc("catcode"); print_int(n — cat_code_base);
end
else if n < uc_code_base then
begin print_esc("lccode"); print_int(n — lc_code_base);
end
else if n < sf-code_base then
begin print_esc("uccode"); print_int(n — uc_code_base);
end
else if n < locate_code_base then
begin print_esc("sfcode"); print_int(n — sf_code_base);
end
else if n < acc_factor_base then
begin print_esc("lcode"); print_int(n — locate_code_base);
end
else if n < eg_char_base then
begin print_esc("accfactor"); print_int(n — acc_factor_base);
end
else if n < eg_charif-base then
begin print_esc("eqchar"); print_int(n — eq-char_base);
end
else if n < join_attrib_base then
begin print_esc("eqcharif"); print_int(n — eq_charif_base);
end
else begin print_esc("jattrib"); print_int(n — join_attrib_base);
end;
print_char("="); print_int(equiv(n));
end
else begin print_esc("mathcode"); print_int(n — math_code_base); print_char("=");
print_int (ho (equiv(n)));
end

This code is used in section 233*.

§234
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236¥ Region 5 of eqtb contains the integer parameters and registers defined here, as well as the del_code
math_code tables that precede it, since delimiter codes
are fullword integers while the other kinds of codes occupy at most a halfword. This is what makes region 5
different from region 4. We will store the eg_level information in an auxiliary array of quarterwords that will

table. The latter table differs from the cat_code ..

be defined later.

U:L-TEX: We also have new int parameters and also want to increase count table.

define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define

pretolerance_code = 0 { badness tolerance before hyphenation }
tolerance_code =1 {badness tolerance after hyphenation }
line_penalty_code =2 {added to the badness of every line }
hyphen_penalty_code = 3 { penalty for break after discretionary hyphen }
ex_hyphen_penalty_code = 4 { penalty for break after explicit hyphen }
club_penalty_code =5 { penalty for creating a club line }
widow_penalty_code = 6 { penalty for creating a widow line }
display_widow_penalty_code =7 {ditto, just before a display }
broken_penalty-code = 8 { penalty for breaking a page at a broken line }
bin_op_penalty_code =9 { penalty for breaking after a binary operation }
rel_penalty_code = 10 { penalty for breaking after a relation }

pre_display_penalty_code = 11  { penalty for breaking just before a displayed formula }
post_display_penalty_code = 12 {penalty for breaking just after a displayed formula }

inter_line_penalty_code = 13 { additional penalty between lines }
double_hyphen_demerits_.code = 14  { demerits for double hyphen break }
final_hyphen_demerits_code = 15 { demerits for final hyphen break }
adj_demerits_code = 16 { demerits for adjacent incompatible lines }
mag-code = 17 { magnification ratio }

delimiter_factor_code = 18 {ratio for variable-size delimiters }
looseness_code =19 { change in number of lines for a paragraph }
time_code = 20 { current time of day }

day-code = 21 {current day of the month }

month_code = 22 { current month of the year }

year_code = 23 {current year of our Lord }

show_boz_breadth_code =24 {nodes per level in show_bozx }
show_box_depth_code = 25 { maximum level in show_box }

hbadness_code = 26 { hboxes exceeding this badness will be shown by hpack }
vbadness_code = 27 { vboxes exceeding this badness will be shown by wpack }
pausing-code = 28 { pause after each line is read from a file }
tracing-online_code = 29 { show diagnostic output on terminal }
tracing-macros-code = 30 {show macros as they are being expanded }
tracing-stats_code = 31 { show memory usage if TEX knows it }
tracing_paragraphs_code = 32 {show line-break calculations }
tracing_pages_code = 33 { show page-break calculations }
tracing_output_code = 34 {show boxes when they are shipped out }
tracing-lost_chars_code = 35 {show characters that aren’t in the font }
tracing-commands_code = 36 {show command codes at big_switch }
tracing_restores_code = 37 {show equivalents when they are restored }
uc_hyph_code = 38 { hyphenate words beginning with a capital letter }
output_penalty_code = 39 {penalty found at current page break }
maz-dead_cycles_.code = 40 {bound on consecutive dead cycles of output }
hang_after_code = 41 {hanging indentation changes after this many lines }
floating_penalty_code = 42 { penalty for insertions heldover after a split }
global_defs_code = 43 { override \global specifications }

cur_fam_code = 44 { current family }

PART 17: THE TABLE OF EQUIVALENTS



52 PART 17: THE TABLE OF EQUIVALENTS TEX82

define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define
define

define
define
define

escape_char_code = 45 {escape character for token output }
default_hyphen_char_code = 46  {value of \hyphenchar when a font is loaded }
default_skew_char_code = 47 { value of \skewchar when a font is loaded }
end_line_char_code = 48 { character placed at the right end of the buffer }
new_line_char_code =49 { character that prints as print_ln }
language_code = 50 { current hyphenation table }

left_hyphen-min_code = 51 { minimum left hyphenation fragment size }
right_hyphen_min_code = 52 {minimum right hyphenation fragment size }
holding_inserts_code = 53 {do not remove insertion nodes from \box255 }
error_context_lines_code = 54 { maximum intermediate line pairs shown }
dig_fam_code = 55 { current semitic family }

vbox_justification_code = 56

mrule_inil_code = 57

semi_day-code = 58 { current day of the month }

semi_month_code = 59 {current month of the year }

semi-year_code = 60 { current year of Hejri Shamsi }

LE_showswch_code = 61

LR_miscswch_code = 62

int_pars = 63 {total number of integer parameters }

count_base = int_base + int_pars {512 user \count registers }
del_code_base = count_base + 512 {256 delimiter code mappings }
dimen_base = del_code_base + 256 { beginning of region 6 }

del_code (#) = eqth[del_code_base + #].int
count (#) = eqtb[couni_base + #|.int
int_par(#) = eqtb[int_base + #].int {an integer parameter }

define pretolerance = int_par (pretolerance_code)

define
define
define
define
define
define
define
define
define
define

tolerance = int_par(tolerance_code)

line_penalty = int_par (line_penalty_code)

hyphen_penalty = int_par (hyphen_penalty_code )
ex_hyphen_penalty = int_par (ez_hyphen_penally_code )
club_penalty = int_par (club_penalty_code)

widow-penalty = int_par (widow_penalty_code)
display-widow_penalty = int_par (display-widow_penalty_code)
broken_penalty = int_par (broken_penalty_code)
bin_op_penalty = int_par(bin_op_penally_code )

rel_penalty = int_par (rel_penalty_code)

define pre_display-penalty = int_par (pre_display_penalty_code)
define post_display-penalty = int_par (post-display-penalty-code)

define
define

inter_line_penalty = int_par (inter_line_penalty_code )
double_hyphen_demerits = int_par (double_hyphen_demerits_code )

define final_hyphen_demerits = int_par(final_hyphen_demerits_code)

define
define
define
define
define
define
define
define
define
define
define

adj_demerits = int_par (adj_demerits_code)
mag = int_par(mag-code)

delimiter_factor = int_par(delimiter_factor_code)
looseness = int_par(looseness_code)

time = int_par(time_code)

day = int_par(day_code)

month = int_par(month_code)

year = int_par(year_code)

semi_day = int_par (semi-day-code)
semi_month = ini_par(semi_month_code)
semi_year = int_par(semi_year_code)

§236
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define dig_fam = ini_par(dig_fam_code)

define vboz_justification = int_par (vboz_justification_code)
define R_to_L_par = (vboz_justification > 0)

define L_to_R_par = (vbox_justification < 0)

define R_to_L_line = (R-to_L_vbox A (vbox_justification > 1))
define LR_showswch = int_par(LR_showswch_code)

define eqchring = (chrbit (LR_showswch, 1))

define eqgnaming = (chrbit (LR_showswch,?2))

define egshwing = (chrbit(LR_showswch,4))

define equrting = (chrbit(LR_showswch, 8))

define egspcial = (chrbit(LR_showswch, 16))

define rawprtchr = (chrbit( LR_showswch, 32))

define sei_eq_show (#) = eq_show — eqshwing A (# < long_outer_call)
define LR_miscswch = int_par(LR_miscswch_code)

define addRcmds = (chrbit(LR_miscswch, 1))

define addLemdh = (chrbit(LR_-miscswch, 2))

define addRcmdh = (chrbit(LR_miscswch, 4))

define addLemds = (chrbit (LR_miscswch, 8))

define ignrautoLR = (chrbit(LR_miscswch,16))

define mrule_init = int_par(mrule_init_code)

define show_boz_breadth = int_par (show_box_breadth_code)
define show_boz_depth = int_par(show-boz_depth_code)
define hbadness = ini_par (hbadness_code)

define vbadness = int_par(vbadness_code)

define pausing = int_par (pausing-code)

define tracing_online = int_par (tracing_online_code)

define tracing-macros = int_par(tracing-macros_code )
define tracing_stats = int_par(tracing-stats_code)

define tracing_paragraphs = ini_par (tracing-paragraphs_code)
define tracing-pages = int_par (tracing_pages_code)

define tracing_output = int_par (tracing_output_code)

define tracing-lost_chars = int_par (tracing-lost_chars_code)
define tracing-commands = int_par(tracing-commands_code )
define tracing_restores = int_par (tracing-restores_code )
define uc_hyph = int_par(uc_hyph_code)

define output_penalty = int_par (output_penalty_code)

define maz_dead_cycles = int_par (maz_dead-cycles_code)
define hang_after = int_par(hang-after_code)

define floating_penalty = int_par(floating_penalty_code)
define global_defs = ini_par(global_defs_code)

define cur_fam = int_par(cur_fam_code)

define escape_char = int_par(escape_char_code)

define default_hyphen_char = int_par(default-hyphen_char_code)
define default_skew_char = int_par(default_skew_char_code)
define end_line_char = int_par(end_line_char_code)

define new_line_char = int_par(new_line_char_code)

define language = int_par (language_code)

define left_hyphen-min = int_par (left_hyphen_min_code)
define right_hyphen_-min = int_par (right-hyphen_min_code)
define holding_inserts = int_par (holding_inserts_code)
define error_context_lines = int_par(error_context_lines_code)

( Assign the values depth_threshold — show_boz_depth and breadth-maz «— show_boz_breadth 236*) =



54 PART 17: THE TABLE OF EQUIVALENTS TREX82 §236

depth_threshold < show_box_depth; breadth-max «— show_bor_breadth

This code is used in section 198.
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237¥ We can print the symbolic name of an integer parameter as follows.

procedure print_param(n : integer);
begin case n of
pretolerance_code: print_esc("pretolerance");
tolerance_code: print-esc("tolerance");
line_penalty_code: print_esc("linepenalty");
hyphen_penalty_code: print_esc("hyphenpenalty");
ex_hyphen_penalty_code: print_esc("exhyphenpenalty");
club_penalty_code: print_esc("clubpenalty");
widow_penalty_code: print_esc("widowpenalty");
display-widow_penalty_code: print_esc("displaywidowpenalty");
broken_penalty_code: print_esc("brokenpenalty");
bin_op_penalty_code: print_esc("binoppenalty");
rel_penalty_code: print_esc("relpenalty");
pre_display_penalty_code: print_esc("predisplaypenalty");
post_display_penalty-code: print_esc("postdisplaypenalty");
inter_line_penalty_code: print_esc("interlinepenalty");
double_hyphen_demerits_code: print_esc("doublehyphendemerits");
final_hyphen_demerits_code: prini_esc("finalhyphendemerits");
adj_demerits_code: print_esc("adjdemerits");
mag-code: print_esc("mag");
delimiter_factor_code: print_esc("delimiterfactor");
looseness_code: print_esc("looseness");
time_code: prini_esc("time");
day-code: print_esc("day");
month_code: print_esc("month");
year_code: print_esc("year");
show_box_breadth_code: print_esc("showboxbreadth");
show_box_depth_code: print_esc("showboxdepth");
hbadness_code: print_esc("hbadness");
vbadness_code: print_esc("vbadness");
pausing-code: print_esc("pausing");
tracing-online_code: print_esc("tracingonline");
tracing-macros_code: print_esc("tracingmacros");
tracing_stats_code: print_esc("tracingstats");
tracing_paragraphs_code: print_esc("tracingparagraphs");
tracing_pages_code: print_esc("tracingpages");
tracing-output_code: print_esc("tracingoutput");
tracing_-lost_chars_code: print_esc("tracinglostchars");
tracing_commands_code: print_esc("tracingcommands");
tracing-restores_code: print_esc("tracingrestores");
uc_hyph_code: print_esc("uchyph");
output_penalty_code: print_esc("outputpenalty");
maz-dead_cycles_code: print-esc("maxdeadcycles");
hang_after_code: print_esc("hangafter");
floating_penalty_code: print_esc("floatingpenalty");
global_defs_code: print_esc("globaldefs");
cur_fam_code: print_esc("fam");
escape_char_code: print_esc("escapechar");
default_hyphen_char_code: print_esc("defaulthyphenchar");
default_skew_char_code: print_esc("defaultskewchar");
end_line_char_code: print_esc("endlinechar");
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new_line_char_code: print_esc("newlinechar");
language_code: print_esc("language");
left_hyphen_min_code: prini_esc("lefthyphenmin");
right_hyphen_min_code: print_esc("righthyphenmin");
holding-inserts_code: print_esc("holdinginserts");
error_context_lines_code: print_esc("errorcontextlines");
semi_day-code: print_esc("semiday");

semi_month_code: prini_esc("semimonth");
semi_year_code: print_esc("semiyear");

dig_fam_code: print_esc("semifam");
vboz_justification_code: print_esc("vboxjustification");
LR_showswch_code: print_esc("LRshowswitch");
LR_miscswch_code: print_esc("LRmiscswitch");
mrule_init_code: print_esc("midruleinit");

othercases print(" [unknown, integer parameter!]")
endcases;

end;

241¥ The following procedure, which is called just before TEX initializes its input and output, establishes
the initial values of the date and time. (”dateandtime”) in turn is a C macro, which calls get_date_and_time,
passing it the addresses of the day, month, etc., so they can be set by the routine. get_date_and_-time also
sets up interrupt catching if that is conditionally compiled in the C code.

define fiz_date_and_time = date_and_time (time, day, month, year, semi_day, semi_month, semi_year)

243%
UZL—TEX: Print alternate strings.
( Set variable ¢ to the current escape character 243*) =

c «— escape_char;
if ((¢>0) A (c < 256) A semitic_speech) then ¢ — alt_str|c]

This code is used in section 63.
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247¥ The final region of egth contains the dimension parameters defined here, and the 256 \dimen registers.
UZL—TEX: We also want to increase dimen table.

define par_indent_code =0 {indentation of paragraphs }

define
define
define
define
define
define
define
define
define
define
define
define

math_surround_code =1 {space around math in text }
line_skip_limit_code = 2 { threshold for line_skip instead of baseline_skip }
hsize_code =3 {line width in horizontal mode }

vsize_code =4 { page height in vertical mode }

maz-depth_code =5 {maximum depth of boxes on main pages }
split_maz_depth_code = 6 {maximum depth of boxes on split pages }
boz_maz_depth_code =7 {maximum depth of explicit vboxes }

hfuzz_code =8 {tolerance for overfull hbox messages }

vfuzz_code =9 {tolerance for overfull vbox messages }
delimiter_shortfall_code =10 {maximum amount uncovered by variable delimiters }
null_delimiter_space_code = 11  { blank space in null delimiters }
script_space_code =12 {extra space after subscript or superscript }

define pre_display_size_code =13 {length of text preceding a display }

define
define
define
define
define
define
define
define
define
define

define
define

display_width_code =14 {length of line for displayed equation }

display_indent_code =15 {indentation of line for displayed equation }
overfull_rule_.code =16 { width of rule that identifies overfull hboxes }
hang_indent_code = 17 {amount of hanging indentation }

h-offset_code = 18 {amount of horizontal offset when shipping pages out }
v_offset_code =19 {amount of vertical offset when shipping pages out }
emergency-stretch-code = 20 {reduces badnesses on final pass of line-breaking }
dimen_pars = 21 { total number of dimension parameters }

scaled_base = dimen_base + dimen_pars {table of 512 user-defined \dimen registers }
eqtb_size = scaled_base + 511 {largest subscript of eqtb }

dimen (#) = eqtb[scaled_base + #].sc
dimen_par (#) = eqtb[dimen_base + #].sc  { a scaled quantity }

define par_indent = dimen_par(par_indent_code)

define
define
define
define
define
define
define
define
define
define
define
define

math_surround = dimen_par (math_surround_code)
line_skip_limit = dimen_par (line_skip_limit_code)

hsize = dimen_par (hsize_code)

vsize = dimen_par (vsize_code)

maz-depth = dimen_par(maz_depth_code)
split_maz_depth = dimen_par (split_-maz_depth_code)
boz_maz_depth = dimen_par (boz_maz_depth_code)

hffuzz = dimen_par (hfuzz_code)

vfuzz = dimen-par (vfuzz-code)

delimiter_shortfall = dimen_par (delimiter_shortfall_code)
null_delimiter_space = dimen_par (null_delimiter_space_code )
script_space = dimen_par (script_space_code )

define pre_display_size = dimen_par (pre_display_size_code)

define
define
define
define
define
define
define

display-width = dimen_par (display-width_code)
display-indent = dimen_par (display-indent_code )
overfull_rule = dimen_par (overfull_rule_code)
hang_indent = dimen_par (hang_indeni_code)

h-offset = dimen_par (h-offset_code)

v_offset = dimen_par (v_offset_code)

emergency-stretch = dimen_par (emergency-stretch-code)

procedure print_length_param(n : integer);
begin case n of
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par-indent_code: print_esc("parindent");
math_surround_code: print_esc("mathsurround");
line_skip_limit_code: print_esc("lineskiplimit");
hsize_code: print_esc("hsize");

vsize_code: print_esc("vsize");

maz-depth_code: print_esc("maxdepth");
split_maz_depth_code: print_esc("splitmaxdepth");
bor_maz_depth_code: print_esc("boxmaxdepth");
hfuzz_code: print_esc("hfuzz");

vfuzz_code: print_esc("vfuzz");

delimiter_shortfall_code: print_esc("delimitershortfall");
null_delimiter_space_code: print_esc("nulldelimiterspace");
script_space_code: print_esc("scriptspace");
pre_display_size_code: print_esc("predisplaysize");
display_width_code: print_esc("displaywidth");
display_indent_code: print_esc("displayindent");
overfull_rule_code: print_esc("overfullrule");
hang_indent_code: print_esc("hangindent");
h-offset_code: print_esc("hoffset");

v_offset_code: print_esc("voffset");
emergency-stretch_code: print_esc("emergencystretch");
othercases print(" [unknown, dimen parameter!]")
endcases;

end;

253* The last two regions of eqth have fullword values instead of the three fields eq_level, eq_type, and
equiv. An eq_type is unnecessary, but TEX needs to store the eg_level information in another array called
zeq_level.

( Global variables 13) +=

zeqth: array [active_base .. eqtb_size] of memory_word;

zeg_level: array [int_base .. eqtb_size] of quarterword;
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265¥ Many of TEX’s primitives need no equiv, since they are identifiable by their eq_type alone. These
primitives are loaded into the hash table as follows:

OZL—TEX: We should redefine some primitives namely ex_space, accent, char-num, def-font and halign, as
two language dependent ones.

(Put each of TEX’s primitives into the hash table 226 ) +=
primitive (" /", ital_corr,0);

primitive ("advance", advance, 0);

primitive ("afterassignment", after_assignment,0);

primitive ("aftergroup", after_group, 0);

primitive ("begingroup", begin_group,0);

primitive (" csname", cs_name, 0);

primitive("delimiter", delim_num, 0);

primitive ("divide", divide, 0);

primitive ("endcsname", end_cs_name,0);

primitive ("endgroup", end_group,0); text(frozen_end_group) <+ "endgroup";

eqtb[frozen_end_group| — eqth[cur_vall;

Q.

primitive ("expandafter", ezpand_after,0);
primitive ("fontdimen", assign_font_dimen,0);
primitive ("hrule", hrule,0);
primitive ("ignorespaces", ignore_spaces,0);
primitive("insert", insert,0);
primitive ("mark", mark, 0);
primitive ("mathaccent", math_accent,0);
primitive ("mathchar", math_char-num, 0);
primitive ("mathchoice", math_choice, 0);
primitive ("multiply", multiply,0);
primitive ("noalign", no_align,0);
primitive ("noboundary", no_boundary, 0);
primitive ("noexpand", no_ezpand , 0);
primitive ("nonscript", non_script,0);
primitive("omit", omit, 0);
primitive ("parshape", set_shape,0);
primitive ("penalty", break_penalty,0);
primitive ("prevgraf", set_prev_graf , 0);
primitive("radical", radical , 0);

(

primitive ("read", read_to-cs,0);

primitive ("relax", relazr,256); {cf. scan_file_name }
text(frozen_relaz) «— "relax"; eqtb[frozen_relaz] — eqtb[cur_vall;
primitive ("setbox", sel_box,0);

primitive ("the", the,0);

primitive ("toks", toks_register,0);
primitive ("vadjust", vadjust, 0);
primitive("valign", valign, 0);
primitive("vcenter", vcenter, 0);
primitive ("vrule", vrule, 0);
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266¥ FEach primitive has a corresponding inverse, so that it is possible to display the cryptic numeric
contents of eqth in symbolic form. Every call of primitive in this program is therefore accompanied by some
straightforward code that forms part of the print_cmd_chr routine below.

(JZL-’IEX: We should also redefine those print_cmd_chr cases.

( Cases of print_cmd_chr for symbolic printing of primitives 227) +=
advance: print_esc("advance");
after_assignment: print_esc("afterassignment");
after_group: print_esc("aftergroup");
assign_font_dimen: prini_esc("fontdimen");
begin_group: print_esc("begingroup");
break-penalty: print_esc("penalty");
cs-name: print_esc("csname");
delim_num: print_esc("delimiter");
divide: prini_esc("divide");
end_cs_name: print_esc("endcsname");
end_group: print_esc("endgroup");
expand-after: print_esc("expandafter");
hrule: print_esc("hrule");

ignore_spaces: print_esc("ignorespaces");
insert: print_esc("insert");

ital_corr: print_esc("/");

mark: print_esc("mark");

math_accent: print_esc("mathaccent");
math_char_num: print_esc("mathchar");
math_choice: print_esc("mathchoice");
multiply: print_esc("multiply");
no_align: print_esc("noalign");
no-boundary: print_esc("noboundary");
no-expand: print_esc("noexpand");
non_script: print_esc("nonscript");

omit: print_esc("omit");

radical: print_esc("radical");

read_to_cs: print_esc("read");

relax: print_esc("relax");

set_box: print_esc("setbox");
set_prev_graf: print_esc("prevgraf");
set_shape: print_esc("parshape");

the: print_esc("the");

toks_register: print_esc("toks");

vadjust: print_esc("vadjust");

valign: print_esc("valign");

veenter: print_esc("vcenter");

vrule: print_esc("vrule");
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294¥ The procedure usually “learns” the character code used for macro parameters by seeing one in a
match command before it runs into any out_param commands.

U:L—TEX: Print alternate strings.

(Display the token (m,c) 294*) =
case m of
left_brace, right_brace , math_shift , tab_mark, sup-mark , sub_mark, spacer, letter, other_char: if
eq-show A (eqch(c) # 0) then print_char(c)
else print(c);
mac-_param: if eq_show A eqch(c) # 0 then
begin print_char(c); print_char(c);
end
else begin print(c); print(c);
end;
out_param: begin if eq_show A eqch(match_chr) # null then print_char(match_chr)
else print(match_chr);
if ¢ <9 then print_char(c+ "0")
else begin print_char("!'"); return;
end;
end;
match: begin match_chr «— c;
if eq_show A eqch(c) # 0 then print_char(c)
else print(c);
iner(n); print-char(n);
if n > "9" then return;
end;
end_match: print("=>");
othercases print_esc("BAD.")
endcases

This code is used in section 293.

296¥ The print_meaning subroutine displays cur_cmd and cur_chr in symbolic form, including the expan-
sion of a macro or mark.

UZL-’IEX: Print alternate strings.

procedure print_meaning;
begin print_cmd_chr(cur-cmd, cur_chr);
if cur_emd > call then
begin print_char(":"); print_ln; set_eq_show (cur_cmd); token_show (cur_chr); eq_show « false;
end
else if cur_cmd = top_bot_mark then
begin print_char(":"); print_ln; token_show (cur-mark[cur_chr]);
end;

end;
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298%F The print_cmd_chr routine prints a symbolic interpretation of a command code and its modifier. This
is used in certain ‘You can’t’ error messages, and in the implementation of diagnostic routines like \show.

The body of print_cmd_chr is a rather tedious listing of print commands, and most of it is essentially an
inverse to the primitive routine that enters a TEX primitive into eqtb. Therefore much of this procedure
appears elsewhere in the program, together with the corresponding primitive calls.

U:L-TEX: Print alternate strings.

define semi_space_token = 5240 {28 - spacer +" "}
define chr_cmd(#) =

begin print(#); print_ASCII (chr_code);

end

{Declare the procedure called print_cmd_chr 298*) =
procedure print-cmd_chr(cmd : quarterword; chr_code : halfword);
var t: integer;
begin case cmd of
left_brace: chr_cmd("begin-group character,");
right_brace: chr_cmd("end-group character,");

7

math-shift: chr-cmd("math shift character,");
mac-param: chr_cmd("macro parameter ,character,");
sup-mark: chr_cmd("superscript,character");
sub_mark: chr_cmd("subscript,character,");
endv: print("end of alignment, template");
spacer: if is_semi_chr(chr_code) then chr_cmd("semitic blank, space.")
else chr_cmd("latin blank space ");
letter: if is_semi_chr(chr_code) then chr_cmd("the semitic letter,")
else chr_cmd("the,latin,letter,");
other_char: if is_semi_chr(chr_code) then chr_cmd("the semitic,character,")
else chr_cmd("the latin character,");
( Cases of print_cmd_chr for symbolic printing of primitives 227)
othercases print (" [unknown,,command code!]")
endcases;
end;

This code is used in section 252.
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300F Input stacks and states. This implementation of TEX uses two different conventions for repre-
senting sequential stacks.

1) If there is frequent access to the top entry, and if the stack is essentially never empty, then the top entry
is kept in a global variable (even better would be a machine register), and the other entries appear in
the array stack[0 .. (ptr — 1)]. For example, the semantic stack described above is handled this way,
and so is the input stack that we are about to study.

2) If there is infrequent top access, the entire stack contents are in the array stack[0 .. (ptr — 1)]. For
example, the save_stack is treated this way, as we have seen.

The state of TEX’s input mechanism appears in the input stack, whose entries are records with six fields,
called state, index, start, loc, limit, and name. This stack is maintained with convention (1), so it is declared
in the following way:

( Types in the outer block 18) +=
in_state_record = record state_field, index_field: quarterword;
start_field , loc_field , limit_field , name_field , ext_field , area_field: halfword;
end;
302*%¥ We've already defined the special variable loc = cur_input.loc_field in our discussion of basic input-
output routines. The other components of cur_input are defined in the same way:

define state = cur_input.state_field { current scanner state }

define index = cur_input.index_field {relerence for bufler information }
define start = cur_input.start_field {starting position in buffer }
define limit = cur_input.limit_field {end of current line in buffer }
define name = cur_input.name_field {name of the current file }

define ext = cur_input.ext_field {extension of the current file }

define area = cur_input.area_field {area of the current file }

306* Here is a procedure that uses scanner_status to print a warning message when a subfile has ended,
and at certain other crucial times:

U;L—TEX: Print alternate strings.

(Declare the procedure called runaway 306*) =
procedure runaway;
var p: pointer; {head of runaway list }
begin if scanner_status > skipping then
begin L_or_S(print-nl("Runaway,"))(print_nl(""));
case scanner_status of
defining: begin print("definition"); p «— def-ref;
end;
matching: begin print("argument"); p « temp_head;
end;
aligning: begin print("preamble"); p « hold_-head;
end;
absorbing: begin print("text"); p — def_ref;
end;
end; {there are no other cases }
or_S (print (" Lesolg—u")); print_char ("?"); print_ln; show_token_list(link (p), null, error_line — 10);
end;
end;

This code is used in section 119.
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307* However, all this discussion about input state really applies only to the case that we are inputting
from a file. There is another important case, namely when we are currently getting input from a token list.
In this case state = token_list, and the conventions about the other state variables are different:

loc is a pointer to the current node in the token list, i.e., the node that will be read next. If loc = null, the
token list has been fully read.

start points to the first node of the token list; this node may or may not contain a reference count, depending
on the type of token list involved.

token_type, which takes the place of index in the discussion above, is a code number that explains what kind
of token list is being scanned.

name points to the eqth address of the control sequence being expanded, if the current token list is a macro.

param-start, which takes the place of limit, tells where the parameters of the current macro begin in the
param_stack, if the current token list is a macro.

The token_type can take several values, depending on where the current token list came from:

parameter, if a parameter is being scanned;

u_template, if the (u;) part of an alignment template is being scanned;

v_template, if the (v;) part of an alignment template is being scanned;

backed_up, if the token list being scanned has been inserted as ‘to be read again’.

inserted, if the token list being scanned has been inserted as the text expansion of a \count or similar
variable;

macro, if a user-defined control sequence is being scanned;

output_text, if an \output routine is being scanned;

every_par_tezt, if the text of \everypar is being scanned;

every-math_text, if the text of \everymath is being scanned;

every-display-text, if the text of \everydisplay is being scanned;

every_hboz_text, if the text of \everyhbox is being scanned;

every_vbox_text, if the text of \everyvbox is being scanned;

every_job_text, if the text of \everyjob is being scanned;

every_cr_text, if the text of \everycr is being scanned;

mark-tezt, if the text of a \mark is being scanned;

write_text, if the text of a \write is being scanned.

The codes for output_text, every_par_tezt, etc., are equal to a constant plus the corresponding codes for token
list parameters output_routine_loc, every_par_loc, etc. The token list begins with a reference count if and
only if token_type > macro.

GZL—TEX: We should define new token list parameters.

define token_list =0 { state code when scanning a token list }
define token_type = index {type of current token list }

define param_start = limit { base of macro parameters in param_stack }
define parameter =0 { token_type code for parameter }

define u_template =1 { token_type code for (u;) template }

define v_template =2 {token_type code for (v;) template }

define backed_up =3 { token_type code for text to be reread }
define inserted =4 { token_type code for inserted texts }

define macro =5 { token_type code for defined control sequences }
define output_text =6 {token_type code for output routines }
define every_par_text =7 {token_type code for \everypar }

define every_math_text =8 { token_type code for \everymath }
define every_display-text =9 { token_type code for \everydisplay }
define cvery_hboz_text =10 { token_type code for \everyhbox }
define every vboz_text = 11 { token_type code for \everyvbox }
define every_job_text = 12 { token_type code for \everyjob }
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define every_cr_text =13 { token_type code for \everycr }

define every_semi_par_text = 14 { token_type code for \everysemipar }

define every_semi_math_text =15 { token_type code for \everysemimath }
define after_every_display-text = 16 { token_type code for \aftereverydisplay }
define cvery_semi_display_text = 17 { token_type code for \everysemidisplay }

define mark_text = 18 { token_type code for \topmark, etc. }
define write_text =19 { token_type code for \write }

314* (Print type of token list 314*) =
case token_type of
parameter: print_nl("<argument>");
u_template, v_template: print_nl("<template> ");
backed_up: if loc = null then print_nl("<recently read> ")
else print_nl("<to be read again> ");
inserted: print_nl("<inserted text>,");
macro: begin print_ln; print_cs(name);
end;
output_text: print_nl("<output>,");
every_par-text: print-nl("<everypar>,");
every_math_text: print_nl("<everymath>");
every-display-text: print_nl("<everydisplay>_,");
every-hbox_text: print_nl("<everyhbox>,");
every-vboz_text: prini_nl("<everyvbox>,");
every_job_text: print-nl("<everyjob>,");
every_cr_text: print_-nl("<everycr>,");
mark_text: print_nl("<mark>_");
write_text: print_nl("<write>,");
every_semi_par-text: print_-nl("<everysemipar>,");
every-semi-math_text: print_nl("<everysemimath>_,");
after_every_display_text: print_nl("<aftereverydisplay>,");
every_semi_display_text: print_nl("<everysemidisplay>,");
othercases print_nl("?") {this should never happen }
endcases

This code is used in section 312.
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317¥% And the following code uses the information after it has been gathered.

UZL—TEX: Use newly defined printing macros.

(Print two lines using the tricky pseudoprinted information 317*) =

if trick_count = 1000000 then set_trick_count; { set_trick_count must be performed }

if tally < trick_count then m « tally — first_count

else m « trick_count — first_.count; {context on line 2}

if I + first_count < half-error_line then
begin p — 0; n < [ + first_count;
end

else begin print("..."); p < |+ first_count — half_error_line + 3; n « half_error_line;
end;

pushprinteq;

for g — p to first_count — 1 do print_char (trick_-buf [¢ mod error_line]);

popprinteq; print_in;

for ¢ < 1 ton do print_char(","); {print n spaces to begin line 2 }

if m +n < error_line then p «— first_count +m

else p — first_count + (error_line —n — 3);

pushprinteq;

for g — first_count to p — 1 do print_char (trick-buf [¢ mod error_line]);
popprinteq;

if m +n > error_line then print("...")

This code is used in section 312.

319%*
UZL—TEX: Print alternate strings.

(Pseudoprint the token list 319*) =
begin_pseudoprint; set_eq_show (token_type);
if token_type < macro then show_token_list(start, loc,100000)
else show_token_list(link(start), loc,100000); {avoid reference count }
eq-show «— false

This code is used in section 312.

§317



§321 TEX82 PART 23: MAINTAINING THE INPUT STACKS

329% Conversely, the variables must be downdated when such a level of input is finished:
procedure end_file_reading;
begin first « start; line — line_stack[index];
if name > 17 then a_close(cur_file); {forget it }
if (name = str_ptr — 1)V (ext = str_pitr — 1) then {we can conserve string pool space now }
begin flush_string;
if (name = str_ptr — 1) then flush_string;
if (area = str_ptr — 1) then flush_string;
end;
pop_inpul; decr(in_open);
end;

331*% To get TEX’s whole input mechanism going, we perform the following actions.
(Initialize the input routines 331*) =

begin input_ptr «— 0; maz_in-stack «— 0; in_open < 0; open_parens — 0; maz-buf-stack «— 0;
param-ptr «— 0; maz_param-stack < 0; bufindx — buf_size;

repeat buffer[bufindz] — 0; decr(bufindz);

until bufindz = 0;

scanner_status <— normal; warning_indexr — null; first < 1; state «— new_line; start «— 1; index — 0;

line < 0; name «— 0; force_eof — false; align_state «— 1000000;
if —init_terminal then goto final_end;

limit < last; first « last +1; {init_terminal has set loc and last }
end

This code is used in section 1337%*.

67
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332¥% Getting the next token. The heart of TEX’s input mechanism is the get_next procedure, which
we shall develop in the next few sections of the program. Perhaps we shouldn’t actually call it the “heart,”
however, because it really acts as TEX’s eyes and mouth, reading the source files and gobbling them up. And
it also helps TEX to regurgitate stored token lists that are to be processed again.

The main duty of get_next is to input one token and to set cur_cmd and cur_chr to that token’s command
code and modifier. Furthermore, if the input token is a control sequence, the eqtb location of that control
sequence is stored in cur_cs; otherwise cur_cs is set to zero.

Underlying this simple description is a certain amount of complexity because of all the cases that need to
be handled. However, the inner loop of get_next is reasonably short and fast.

When get_nezt is asked to get the next token of a \read line, it sets cur_cmd = cur-chr = cur-cs = 0 in
the case that no more tokens appear on that line. (There might not be any tokens at all, if the end_line_char
has ignore as its catcode.)

( Bidirectional procedures 1426*)

336¥ Before getting into get_next, let’s consider the subroutine that is called when an ‘\outer’ control
sequence has been scanned or when the end of a file has been reached. These two cases are distinguished by
cur_cs, which is zero at the end of a file.

UZL-’IEX: Print alternate strings.

procedure check_outer_validity;
var p: pointer; {points to inserted token list }
q: pointer; {auxiliary pointer }
begin if scanner_status # normal then
begin deletions_allowed «— false; {Back up an outer control sequence so that it can be reread 337*);
if scanner_status > skipping then (Tell the user what has run away and try to recover 338*)
else begin LorRpri_err("Incomplete ", ""); print_cmd_chr(if-test, cur_if );
print(";,all text was ignored after line,"); print_int(skip_line);
or_S (print (" sbu s S sasalaa™));
helpg(“A\_,:forbidden\_,controlusequenceuoccurreduin\_,skippedutext . ")
("Thisukinduofuerroruhappensuwhenuyou\_,sayu‘ \if... ’uanduforget")
("the matching,"\fi~.,I ve,inserted,a, \fi~;, this might work.");
if cur_cs #0 then cur_cs — 0
else help_line[2] «— "The file ended while I was_ skipping conditional text.";
cur_tok «— cs_token_flag + frozen_fi; ins_error;
end;
deletions_allowed «— true;
end;
end;

337*% An outer control sequence that occurs in a \read will not be reread, since the error recovery for
\read is not very powerful.

UZL—TEX: Use semitic characters same as latin’s.

(Back up an outer control sequence so that it can be reread 337+) =
if cur_cs # 0 then

begin if (state = token_list) V (name < 1) V (name > 17) then

begin p « get_avail; info(p) « cs-token_flag + cur_cs; back-list(p);
{ prepare to read the control sequence again }

end;

set_directed_space;

end

This code is used in section 336*.
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338%*
UZL—TEX: Print alternate strings.

(Tell the user what has run away and try to recover 338*) =
begin runaway; {print a definition, argument, or preamble }
L_or (
if cur_cs =0 then print_err("File ended")
else
begin cur_cs « 0; print_err("Forbidden control sequence found");
end ) ; L_or.S(print("uwhile scanning,"))(print_err(" oo jon S0 1520")); (Print either
‘definition’ or ‘use’ or ‘preamble’ or ‘text’, and insert tokens that should lead to recovery 339 );
print("uof"); sprint_cs(warning-index); or-S(print("uess«")); or-S (
if cur_cs =0 then print("File ended")
else
begin cur_cs <« 0; print("Forbidden control sequence found");
end ) ; help4 ("I suspect_ you have forgotten a, } ,,causing me")
("to\_,readupastuwhereuyouuwanted\_,meuto\_,stop .M
("I"11, try to,recover; but,if the error is serious,")
("you"d, better, type, E Lor, X" now,and fix your file.");
error;
end

This code is used in section 336*.

341*% Now we're ready to take the plunge into get_next itself. Parts of this routine are executed more often
than any other instructions of TEX.

UZL—TEX: Deal with equated commands.

define switch =25 {alabel in get_next }
define stari.cs =26 {another}

procedure get_next; {sets cur_cmd, cur-chr, cur_cs to next token }
label restart, {go here to get the next input token }
switch, {go here to eat the next character from a file }
reswitch, {go here to digest it again }
start_cs, {go here to start looking for a control sequence }
found, {go here when a control sequence has been found }
exit; {go here when the next input token has been got }
var k: 0.. buf-size; {an index into buffer }
t: halfword; {a token }
cat: 0..15; { cat_code(cur_chr), usually }
¢, cc: ASCII code; {constituents of a possible expanded code }
d: 2..3; {number of excess characters in an expanded code }
begin restart: cur_cs — 0; cur_eq «— 0,
if state # token_list then (Input from external file, goto restart if no input found 343)
else (Input from token list, goto restart if end of list or if a parameter needs to be expanded 357* );
(If an alignment entry has just ended, take appropriate action 342 );
erit: end;
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348*% When a character of type spacer gets through, its character code is changed to "," = 40. This
means that the ASCII codes for tab and space, and for the space inserted at the end of a line, will be treated
alike when macro parameters are being matched. We do this since such characters are indistinguishable on
most computer terminal displays.

UZL-’IEX: Use semitic characters same as latin’s.

(Finish line, emit a space 348*) =
begin loc «— limit + 1; set_directed_space;
end

This code is used in section 347.

349* The following code is performed only when cur_cmd = spacer.
U;L-’IEX: Print alternate strings.

(Enter skip_blanks state, emit a space 349*) =
begin state < skip_blanks;
if issemichr(cur_chr) then cur_chr « "."
else cur_chr «— "";
end

This code is used in section 347.

356%F
UZL—TEX: Deal with equated commands.

(Scan ahead in the buffer until finding a nonletter; if an expanded code is encountered, reduce it and goto
start_cs; otherwise if a multiletter control sequence is found, adjust cur_cs and loc, and goto
found 356*) =

begin repeat cur_chr — buffer[k]; cat «— cat_code(cur_chr); incr(k);

until (cat # letter) v (k > limit);

(If an expanded code is present, reduce it and goto start_cs 355 );

if cat # letter then decr(k); {now k points to first nonletter }

if k> loc +1 then {multiletter control sequence has been scanned }
begin cur_cs « id-lookup(loc, k — loc); loc «— k; { Check eq_name command 1463* );
goto found;
end;

end

This code is used in section 354.
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357% Let’s consider now what happens when get_next is looking at a token list.
UZL—TEX: Deal with equated commands.

(Input from token list, goto restart if end of list or if a parameter needs to be expanded 357*) =
if loc # null then {list not exhausted }

begin t — info(loc); loc — link(loc); {move to next }

if t > cs_token_flag then {a control sequence token }
begin cur_cs «— t — cs_token_flag; (Check eg_name command 1463*);
cur-cmd «— eq_type(cur_cs); cur_chr «— equiv(cur-cs);
if cur_emd > outer_call then

if cur_emd = dont_ezpand then (Get the next token, suppressing expansion 358 )
else check_outer_validity;

end

else begin cur_ecmd «— t div £00; cur_chr «— t mod 400;
case cur-cmd of
left_brace: incr(align_state);
right_brace: decr(align_state);
out_param: {Insert macro parameter and goto restart 359 );
othercases do_nothing
endcases;
end;

end

else begin  { we are done with this token list }
end_token_list; goto restart; {resume previous level }
end

This code is used in section 341%.

365* No new control sequences will be defined except during a call of get_token, or when \csname com-
presses a token list, because no_new-control_sequence is always true at other times.

U;L-TEX: Deal with equated commands.

procedure get_token; {sets cur_cmd, cur_chr, cur_tok }
begin no_new_control_sequence — false; get_next; no_new_control_sequence < true;
(Set cur_tok and eq-tok 1464*);

end;
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374%
UZL—TEX: Deal with equated commands.

(Look up the characters of list r in the hash table, and set cur_cs 374*) =
J «— first; p — link(r);
while p # null do
begin if j > maz_buf stack then
begin maz_buf-stack — j+ 1;
if maz_buf-stack = buf_size then overflow("buffer size", buf_size);
end;
buffer[j] < info(p) mod "400; incr(y); p < link(p);
end;
cur-eq «— 0;
if j > first + 1 then
begin no_new_control_sequence «— false; cur-cs «— id_lookup(first,j — first);
( Check eg-name command 1463*);
no_new_control_sequence «— true;
end
else if j = first then cur_cs «— null_cs {the list is empty }
else cur_cs «— single_base + buffer[first] {the list has length one }

This code is used in section 372.

376* The processing of \input involves the start_input subroutine, which will be declared later; the
processing of \endinput is trivial.

UZL—TEX: We should redefine input primitive as two language dependent ones.
(Put each of TEX’s primitives into the hash table 226 ) +=

377¥ (Cases of print_cmd_chr for symbolic printing of primitives 227) +=
input: if chr_code = L_to_R then print_esc("input") else if chr_code = R_to_L then
print_esc("inputR") else print_esc("endinput");

378%
UZL—TEX: Deal with left_or_right files.

(Initiate or terminate input from a file 378*) =
if cur_chr =0 then force_eof «— true
else if name_in_progress then insert_relax
else begin if in_open # maa_in_open then direction_stack[in_open + 1] — cur_chr;
start_input;
end

This code is used in section 367.
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380%* Here is a recursive procedure that is TEX’s usual way to get the next token of input. It has been
slightly optimized to take account of common cases.

UZL—TEX: Deal with equated commands.

procedure get_z_token; {sets cur_cmd, cur_chr, cur_tok, and expands macros }
label restart, done;
begin restart: get_next;
if cur_cmd < maz_command then goto done;
if cur_emd > call then
if cur_emd < end_template then macro_call
else begin cur_cs «— frozen_endv; cur_cmd «— endv; goto done; { cur_chr = null_list }
end
else expand;
goto restart;
done: (Set cur_tok and eq_tok 1464*);
end;

381* The get_z_token procedure is equivalent to two consecutive procedure calls: get_next; z_token.
GZL—TEX: Deal with equated commands.

procedure z_token; {get_z_token without the initial get_next }
begin while cur_cmd > maz_command do
begin expand; get_next;
end;
(Set cur_tok and eq-tok 1464*);
end;

392¥ If info(r) is a match or end_-match command, it cannot be equal to any token found by get_token.
Therefore an undelimited parameter—i.e., a match that is immediately followed by match or end_match—
will always fail the test ‘cur_tok = info(r) in the following algorithm.

UJL—TEX: Deal with equated commands.

(Scan a parameter until its delimiter string has been found; or, if s = null, simply scan the delimiter
string 392* ) =
continue: get_token; {set cur_tok to the next token of input }
if (cur_tok = info(r)) V (eq-tok = info(r)) then { Advance r; goto found if the parameter delimiter has
been fully matched, otherwise goto continue 394 );
( Contribute the recently matched tokens to the current parameter, and goto continue if a partial match
is still in effect; but abort if s = null 397);
if cur_tok = par_token then
if long_state # long_call then (Report a runaway argument and abort 396 );
if cur_tok < right_brace_limit then
if cur_tok < left-brace-limit then (Contribute an entire group to the current parameter 399 )
else (Report an extra right brace and goto continue 395)
else (Store the current token, but goto continue if it is a blank space that would become an undelimited
parameter 393*);
incr(m);
if info(r) > end-match_token then goto continue;
if info(r) < match_-token then goto continue;
found: if s # null then (Tidy up the parameter just scanned, and tuck it away 400)

This code is used in section 391.
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393*
UZL—TEX: Use semitic characters same as latin’s.

(Store the current token, but goto continue if it is a blank space that would become an undelimited
parameter 393*) =
begin if (cur_tok = space_token) V (cur_tok = semi_space_token) then
if info(r) < end-match_token then
if info(r) > match-token then goto continue;
store_new_token (cur_tok);
end

This code is used in section 392%.

401*
U;L-TEX: Print alternate strings.

(Show the text of the macro being expanded 401*) =
begin begin_diagnostic; print_ln; print_cs(warning-indez); eq-show «— egshwing;
token_show (ref-count); eq_show «— 0; end_diagnostic(false);
end

This code is used in section 389.
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405* The scan_optional_equals routine looks for an optional ‘=" sign preceded by optional spaces; ‘\relax’
is not ignored here.

UZL—TEX: Deal with equated commands.

procedure scan_optional_equals;
begin ( Get the next non-blank non-call token 406 );
if —cur_eq_other("=") then back_input;
end;

407%* 1In case you are getting bored, here is a slightly less trivial routine: Given a string of lowercase letters,
like ‘pt’ or ‘plus’ or ‘width’, the scan_keyword routine checks to see whether the next tokens of input match
this string. The match must be exact, except that uppercase letters will match their lowercase counterparts;
uppercase equivalents are determined by subtracting "a" — "A", rather than using the uc_code table, since
TEX uses this routine only for its own limited set of keywords.

If a match is found, the characters are effectively removed from the input and true is returned. Otherwise
false is returned, and the input is left essentially unchanged (except for the fact that some macros may have
been expanded, etc.).

UZL—TEX: Introduce semitic keywords. Here we use original function as scan_one_keyword and redefine
function scan_keyword to check alternate strings.

function scan_one_keyword (s : str_number): boolean; {look for a given string }
label ezit;
var p: pointer; {tail of the backup list }
q: pointer; {new node being added to the token list via store_new_token }
k: pool_pointer; {index into str_pool }
begin p «— backup_head; link(p) «— null; k — str_start[s];
while k < str_start[s + 1] do
begin get_z_token; {recursion is possible here }
if (cur_es = 0) A ((cur-chr = so(str_pool[k])) V (cur-chr = so(str_pool[k]) — "a" + "A")) then
begin store_new_token(cur_tok); incr(k);
end
else if (cur_emd # spacer) V (p # backup-head) then
begin back_input;
if p # backup_head then back_list (link (backup_head));
scan_one_keyword < false; return;
end;
end;
flush_list (link (backup-head)); scan-one_keyword «— true;
erit: end;
function scan_keyword (s : str_number): boolean; {look for a given string }
var a: stronumber; {tail of the backup list }
b: boolean;
begin if semitic_speech A (alt_str[s] > 0) then
begin a «— s; s < alt_str[s];
end
else a — abs(alt_str[s]);
b — scan_one_keyword(s);
if (=b) A (a # s) then b — scan_one_keyword(a);
scan_keyword <« b;
end;
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413*¥ OK, we're ready for scan_something_internal itself. A second parameter, negative, is set true if
the value that is found should be negated. It is assumed that cur_c¢md and cur_chr represent the first
token of the internal quantity to be scanned; an error will be signalled if cur_-cmd < min_internal or
cur_cmd > maz_internal.

UZL-’IEX: Introduce new internal parameters.

define scanned_result_end (#) = cur-val-level — #; end
define scanned_result (#) = begin cur_val «— #; scanned_result_end

(Declare find_last 1472%)

procedure scan_something_internal (level : small_number; negative : boolean);
{fetch an internal parameter }
var m: halfword; { chr_code part of the operand token }
p: 0.. nest_size; {index into nest }
t: halfword; q: pointer;,
begin m «— cur_chr;
case cur_cmd of
def-code: {Fetch a character code from some table 414 );
toks_register, assign-toks, def-family , set_font, def-font: {Fetch a token list or font identifier, provided
that level = tok-val 415);
assign_int: scanned_result(eqtb[m].int)(int_val);
assign_dimen: scanned_result(eqth[m].sc)(dimen_val);
assign-glue: scanned_result (equiv(m))(glue_val);
assign-mu-glue: scanned-result(equiv(m))(mu-val);
set_auz: {Fetch the space_factor or the prev_depth 418);
set_prev_graf: (Fetch the prev_graf 422);
set_page_int: {Fetch the dead_cycles or the insert_penalties 419);
set_page_dimen: {Fetch something on the page_so_far 421Y;
set_shape: (Fetch the par_shape size 423);
set_bozx_dimen: (Fetch a box dimension 420 );
semi_given, char_given, math_given: scanned_result(cur_chr)(int_val);
LR _getting: scanned_result(equiv(m))(int_val);
assign_font_dimen: (Fetch a font dimension 425 );
assign_font_int: {Fetch a font integer 426%);
register: ( Fetch a register 427+ );
last_item: (Fetch an item in the current node, if appropriate 424*};
othercases ( Complain that \the can’t do this; give zero result 428+*)
endcases;
while cur_val_level > level do { Convert cur_val to a lower level 429 );
(Fix the reference count, if any, and negate cur_val if negative 430);
end;
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424% Here is where \lastpenalty, \lastkern, and \lastskip are implemented. The reference count for
\lastskip will be updated later.
We also handle \inputlineno and \badness here, because they are legal in similar contexts.

(JZL-’IEX: We should retrieve last internal parameters without counting LR_node’s.

(Fetch an item in the current node, if appropriate 424*) =
if cur_chr > glue_val then
begin if cur_chr = input_line_no_code then cur_val — line
else cur_val — last_badness; { cur_chr = badness_code }
cur_val_level — int_val;
end
else begin if cur_chr = glue_val then cur_val «— zero_glue else cur_val « 0;
cur_val_level «— cur_chr;
if —is_char_node(tail) A (mode # 0) then
begin t «— null;
case cur_chr of
int_val: t — penalty_node;
dimen_val: t «— kern_node;
glue_val: t — glue_node;
end; {there are no other cases }
if ¢t # null then
begin ¢ « find_last(t);
if (¢ # null) then
begin if (link(q) # null) A (type(link(q)) =t) then ¢ « link(q);
case cur_chr of
int_val: cur_val — penalty(q);
dimen_val: cur_val «— width(q);
glue_val: begin cur_val «— glue_ptr(q);
if subtype(q) = mu-glue then cur_val_level — mu_val;
end;
end; {there are no other cases }
end;
end;
end
else if (mode = vmode) A (tail = head) then
case cur_chr of
mt_val: cur_val «— last_penalty;
dimen_val: cur_val « last_kern;
glue_val: if last_glue # maz-halfword then cur-val «— last_glue;
end; {there are no other cases }
end

This code is used in section 413*.
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426*
UZL—TEX: We have new font integer.

(Fetch a font integer 426%) =
begin scan_font_ident;
if m =0 then scanned_result(hyphen_char|cur_val])(int_val)
else if m =1 then scanned_result(skew_char[cur-val])(int_val)
else if m =2 then
if (level = tok_val) A (cur-val < font-maz) then
scanned_result (font_id_base + fontwin[cur_val])(ident_val)
else scanned_result (fontwin [cur_val])(int_val)
else { Complain that \the can’t do this; give zero result 428*);
end

This code is used in section 413*.

427%
(JZL-’IEX: Our count and dimen tables are increased.

(Fetch a register 427+) =
begin if (m # int_val) A (m # dimen_val) then scan_eight_bit_int
else scan_nine_bit_int;
case m of
int_val: cur_val — count(cur-val);
dimen_val: cur_val «— dimen (cur_val);
glue_val: cur_val «— skip(cur_val);
mu-val: cur—val — mu_skip(cur-val);
end; {there are no other cases }
cur_val_level «— m;
end

This code is used in section 413*.

428*
OZL—TEX: Print alternate strings.

( Complain that \the can’t do this; give zero result 428*) =
begin print_err("You,can“tyuse, ™ "); print_cmd_chr(cur_emd, cur_chr); print(" uafter,");
print_esc("the"); or_-S(print(" oo mou ,1S0"));
help1 (“I ‘m forgetting what,you said, and using zero instead."); error;
if level # tok_val then scanned_result(0)(dimen_val)
else scanned_result(0)(int_val);
end

This code is used in sections 413* and 426%*.

§426
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433*
UZL—TEX: We use mathchar range 100001 throught 110000 for semitic numbers in math mode.

(Declare procedures that scan restricted classes of integers 433*) =
procedure scan_eight_bit_int;
begin scan_int;
if (cur_val < 0)V (cur_val > 255) then
begin print_err("Bad registercode");
help2 ("A register number must be between 0, and; 255.")
("I, changed this one to,zero."); int_error(cur-val); cur_val < 0;
end;

end;

See also sections 434, 435, 436*, and 437*.

This code is used in section 409.

436¥* (Declare procedures that scan restricted classes of integers 433*) 4=
procedure scan_fifteen_bit_int;

begin scan_int;

if (cur_val < 0) V (cur_val > "110000) V (cur-val = "100000) then

79

begin print_err("Bad mathchar"); help2("A mathchar number must be between 0,and 32767.")

("I, changed, this one to,zero."); int_error(cur-val); cur_val < 0;
end;
end;

437* (Declare procedures that scan restricted classes of integers 433*) +=
procedure scan_twenty_seven_bit_int;
begin scan_int;
if (cur_val < 0)V (cur_val > "1100000000) V (cur_val = "1000000000) then
begin print_err("Bad delimiter code");
help2 (" A numeric delimiter ,code must be between 0,and 2°{27}-1.")
("I changed this jone to,zero."); int_error(curval); cur-val <« 0;
end;
end;
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440% The scan-int routine is used also to scan the integer part of a fraction; for example, the ‘3’ in
‘3.14159’ will be found by scan_int. The scan_dimen routine assumes that cur_tok = point_token after the
integer part of such a fraction has been scanned by scan_int, and that the decimal point has been backed
up to be scanned again.

UZL-’IEX: Use semitic characters same as latin’s.

define semi_octal_token = other_token + "
define semi_alpha_token = other_token + "*"
define semi_point_token = other_token +" " {semitic decimal point }

procedure scan_int; {sets cur_val to an integer }
label done;
var negative: boolean; {should the answer be negated? }
m: integer; {23! div radiz, the threshold of danger }
d: small_number; {the digit just scanned }
vacuous: boolean; {have no digits appeared? }
OK_so_far: boolean; {has an error message been issued? }
begin radiz «— 0; OK_so_far < true;
{ Get the next non-blank non-sign token; set negative appropriately 441*);
if (cur_tok = alpha_token) V (cur_tok = semi_alpha_token) then
(Scan an alphabetic character code into cur_val 442)
else if (cur_emd > min_internal) A (cur-cmd < maz_internal) then
scan_something_internal (int_val, false)
else (Scan a numeric constant 444*);
if negative then negate (cur_val);
end;

441%

UZL-’IEX: Use semitic characters same as latin’s.

{ Get the next non-blank non-sign token; set negative appropriately 441*) =
negative «— chk_sign_and_semitic
This code is used in sections 440%, 448, and 461.

444¥F

(JZL-’IEX: Use semitic characters same as latin’s.

(Scan a numeric constant 444* ) =
begin radiz «— 10; m «— 214748364,
if (cur_tok = octal_token) V (cur_tok = semi_octal_-token) then
begin radiz «— 8; m < "2000000000; get_z_token;
end
else if cur_tok = hex_token then
begin radiz — 16; m «— “1000000000; get_z_token;
end;
vacuous «— true; cur_val < 0;
{ Accumulate the constant until cur_tok is not a suitable digit 445*);
if vacuous then (Express astonishment that no number was here 446 )
else if cur_cmd # spacer then back_input;
end

This code is used in section 440%*.



6445 TEX82 PART 26: BASIC SCANNING SUBROUTINES 81

445%
UZL—TEX: Use semitic characters same as latin’s.

define infinity = 17777777777  { the largest positive value that TEX knows }
define semi_zero_token = other_token + "o" {zero, the smallest digit }
define zero_token = other_token + "0" {zero, the smallest digit }
define A_token = letter_token + "A" { the smallest special hex digit }
define other_A_token = other_token + "A" {special hex digit of type other_char }
( Accumulate the constant until cur_tok is not a suitable digit 445*) =
loop begin if (cur_tok < zero_token + radiz) A (cur_tok > zero_token) A (cur_tok < zero_token + 9)
then d « cur_tok — zero_token
else if (cur_tok < semi_zero_token+radiz )A(cur_tok > semi_zero_token)A(cur_tok < semi_zero_token+9)
then d < cur_tok — semi_zero_token

else if radiz = 16 then
if (cur_tok < A_token + 5) A (cur—tok > A_token) then d « cur_tok — A_token + 10

else if (cur_tok < other_A_token + 5) A (cur_tok > other_A_token) then
d — cur_tok — other_A_token + 10
else goto done
else goto done;
vacuous «— false;
if (cur_val > m) A ((cur—val > m) Vv (d > 7) V (radiz # 10)) then
begin if OK _so_far then
begin print_err("Number too big");
help2 (" I, ,canonly,,go upto,2147483647="17777777777=""TFFFFFFF, ")
("so,I m using that number instead of yours."); error; cur-val < infinity;
OK_so_far «— false;
end;
end
else cur_val «— cur_val x radiz + d;
get_z_token;
end;
done:

This code is used in section 444*.
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453*% Now comes the harder part: At this point in the program, cur_val is a nonnegative integer and f/21°
is a nonnegative fraction less than 1; we want to multiply the sum of these two quantities by the appropriate
factor, based on the specified units, in order to produce a scaled result, and we want to do the calculation
with fixed point arithmetic that does not overflow.

UZL-’IEX: Use semitic characters same as latin’s.

(Scan units and set cur_val to - (cur_val + f/2'%), where there are x sp per unit; goto attach_sign if the
units are internal 453*) =
if inf then (Scan for £il units; goto attach_fraction if found 454 );
{Scan for units that are internal dimensions; goto attach_sign with cur_val set if found 455 );
if mu then (Scan for mu units and goto attach_fraction 456 );
if scan_keyword("true") then (Adjust for the magnification ratio 457);
if scan_keyword("pt") then goto attach_fraction; {the easy case}
(Scan for all other units and adjust cur_val and f accordingly; goto done in the case of scaled
points 458 );
attach_fraction: if scan_keyword ("true") then ( Adjust for the magnification ratio 457 );
if cur_val > 740000 then arith_error «— true
else cur_val < cur_val * unity + f;
done:

This code is used in section 448.
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464* Building token lists. The token lists for macros and for other things like \mark and \output and
\write are produced by a procedure called scan_toks.

Before we get into the details of scan_toks, let’s consider a much simpler task, that of converting the current
string into a token list. The str_toks function does this; it classifies spaces as type spacer and everything
else as type other_char.

The token list created by str_toks begins at link (temp-head) and ends at the value p that is returned. (If
p = temp_head, the list is empty.)

UZL—TEX: Use semitic characters same as latin’s.

function str_toks (b : pool_pointer): pointer; {changes the string str_pool[b .. pool_ptr] to a token list }
var p: pointer; {tail of the token list }
q: pointer; {new node being added to the token list via store_new_token }
t: halfword; {token being appended }
k: pool_pointer; {index into str_pool }
begin sir_room(1); p « temp_head; link(p) — null; k — b;
while k < pool_ptr do
begin t — so(str_pool[k]);
if t ="" then t «— space_token
else if t = "u" then t « semi_space_token
else t «— other_token + t;
fast_store_new_token(t); incr(k);
end;
pool_ptr < b; str_toks < p;
end;

468% The primitives \number, \romannumeral, \string, \meaning, \fontname, and \jobname are defined
as follows.

UZL-’IEX: Define new commands.

define number_code =0 {command code for \number }

define thousands_code =1 {command code for \thousands }

define millions_code =2 {command code for \millions }

define billions_code =3 {command code for \billions }

define roman_numeral_code =4 {command code for \romannumeral }
define string_code =5 {command code for \string }

define meaning_code =6 {command code for \meaning }

define font_name_code =7 {command code for \fontname }

define job_name_code =8 {command code for \jobname }

(Put each of TEX’s primitives into the hash table 226 ) +=
primitive ("number", convert, number_code );

primitive ("romannumeral", convert, roman_numeral_code);
primitive ("string", convert, string_code);

primitive ("meaning", convert, meaning-code);

primitive ("fontname" | convert, font-name_code);
primitive (" jobname", convert, job_name_code );

primitive ("thousands", convert, thousands_code);
primitive("millions", convert, millions_code);

primitive("billions", convert, billions_code);
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469* (Cases of print_cmd_chr for symbolic printing of primitives 227) +=
convert: case chr_code of
number_code: print_esc("number");
thousands_code: print_esc("thousands");
millions_code: print_esc("millions");
billions_code: print_esc("billions");
roman-numeral_code: print_esc("romannumeral");
string_code: print_esc("string");
meaning-code: print_esc("meaning");
font_name_code: print_esc("fontname");
othercases print_esc("jobname")
endcases;

471¥ (Scan the argument for command ¢ 471%) =

case c of

number_code, thousands_code, millions_code, billions_code , roman_numeral_code: scan_int;

string-code , meaning-code: begin save_scanner_status «— scanner_status; scanner_status «— normal;
get_token; scanner_status «— save_scanner_status;
end;

font_name_code: scan_font_ident;

job_name_code: if job_name = 0 then open_log-file;

end {there are no other cases }

This code is used in section 470.

472¥ (Print the result of command ¢ 472%) =
case c of
number_code: print_int (cur_val);
thousands_code: print_int((cur-val mod 1000000) div 1000);
millions_code: print_int((cur-val mod 1000000000) div 1000000);
billions_code: print_int(cur-val div 1000000000);
roman-numeral_code: print_roman_int(cur_val);
string_code: if cur_cs # 0 then sprint_cs(cur_cs)
else print(cur_chr);
meaning_code: print_meaning;
font_name_code: begin print(font_name|[cur_val]);
if font_size[cur_val] # font_dsize[cur_val] then
begin print("Laty"); print_scaled(font_size[cur_vall); print("pt");
end;
end;
job_name_code: print(job_name);
end {there are no other cases }

This code is used in section 470.
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473*% Now we can’t postpone the difficulties any longer; we must bravely tackle scan_toks. This function
returns a pointer to the tail of a new token list, and it also makes def_ref point to the reference count at the
head of that list.

There are two boolean parameters, macro_def and zpand. If macro_def is true, the goal is to create the
token list for a macro definition; otherwise the goal is to create the token list for some other TEX primitive:
\mark, \output, \everypar, \lowercase, \uppercase, \message, \errmessage, \write, or \special. In
the latter cases a left brace must be scanned next; this left brace will not be part of the token list, nor will
the matching right brace that comes at the end. If zpand is false, the token list will simply be copied from
the input using get_token. Otherwise all expandable tokens will be expanded until unexpandable tokens are
left, except that the results of expanding ‘\the’ are not expanded further. If both macro_def and zpand
are true, the expansion applies only to the macro body (i.e., to the material following the first left_brace
character).

The value of cur_cs when scan_toks begins should be the eqtb address of the control sequence to display

)

in “runaway” error messages.

(JZL-’IEX: Use semitic characters same as latin’s.

function scan_toks(macro_def , zpand : boolean): pointer;
label found, done, donel , done2;
var t, tt: halfword; {token representing the highest parameter number }
s: halfword; {saved token }
p: pointer; {tail of the token list being built }
q: pointer; {new node being added to the token list via store_new_token }
unbalance: halfword; {number of unmatched left braces }
hash_brace: halfword; {possible ‘#{’ token }
begin if macro_def then scanner_status «— defining else scanner_status < absorbing;
warning-inder — cur_cs; def-ref — get_avail; token_ref_count(def-ref ) « null; p «— def-ref;
hash_brace « 0; t <« zero_token; tt «— semi_zero_token;
if macro_-def then ({Scan and build the parameter part of the macro definition 474 )
else scan_left_brace; {remove the compulsory left brace }
(Scan and build the body of the token list; goto found when finished 477);
found: scanner_status — normal;
if hash_brace # 0 then store_new_token(hash_brace);
scan_toks «— p;

end;
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476¥

UZL—TEX: Use semitic characters same as latin’s.

(If the next character is a parameter number, make cur_tok a match token; but if it is a left brace, store
‘left_brace, end-match’, set hash_brace, and goto done 476*) =
begin s — match_token + cur_chr; get_token;
if cur_cmd = left_brace then
begin hash-brace «— cur_tok; store_new_token(cur_tok); store_new-token(end-match_token);
goto done;
end;
if (t = zero_token + 9) V (tt = semi_zero_token + 9) then
begin prmt,err("You\_,already\_,have\_,nine\_,parameters");
help1 ("I ‘mgoing to ignore the #,sign you,just used."); error;
end
else begin incr(t); incr(it);
if (cur_tok #t) A (cur_tok # tt) then
begin pm’nt,err("Parametersumust\_,beunumbereduconsecutively“);
help2 (" I ve inserted, the digit,you,should have used after the_ #.")
("Typeu™ 1 L to.delete what you, did use."); back_error;
end;
cur_tok «— s;
end;
end

This code is used in section 474.

479¥
UZL—TEX: Use semitic characters same as latin’s.

(Look for parameter number or ## 479*) =
begin s — cur_tok;
if zpand then get_z_token
else get_token;
if cur_cmd # mac_param then
if (cur_tok < zero_token) V (cur_tok > t) then
if (cur_tok < semi_zero_token) V (cur_tok > tt) then
begin print_err("Illegal, parameter number in definition of,"); sprint_cs(warning-inder);
or-S (print (" e J smdu J= Lsug™)); help3 ("You meant to type ##, instead of #, right?")
("Orumaybeuau}uwasuforgottenusomewhereuearlier s uanduthings”)
("areualluscreweduup?ul ‘mgoing to ,assume that, you meant ##." ); back_error;
cur_tok «— s;
end
else cur_tok — out_param_token — "e" + cur_chr
else cur_tok «— out_param_token — "0" + cur_chr;
end

This code is used in section 477.
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483*
UZL—TEX: Deal with left_or_right files.

(Input and store tokens from the next line of the file 483*) =
begin_file_reading; name — m + 1;
if read_open|m] = closed then ({Input for \read from the terminal 484)
else begin direction_stack[in_open] «— read_file_direction|[m];
if read_open|[m] = just_open then (Input the first line of read_file[m] 485)
else (Input the next line of read_file[m] 486 );
end;
limit «— last;
if end_line_char_inactive then decr(limit)
else buffer[limit] — end_line_char;
first «— limit + 1; loc « start; state < new_line;

loop begin get_token;
if cur_tok = 0 then goto done; {cur_cmd = cur_chr = 0 will occur at the end of the line }

if align_state < 1000000 then {unmatched ‘}’ aborts the line }
begin repeat get_token;
until cur_tok = 0;
align_state < 1000000; goto done;
end;

store_new_token (cur_tok );

end;

done: end_file_reading

This code is used in section 482.

87
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487% Conditional processing. We consider now the way TEX handles various kinds of \if commands.
UZL—TEX: Introduce new \if commands.

define if_char_code =0 { ‘\if’ }

define if-cat_code =1 { ‘\ifcat’ }

define if-int_code =2 { ‘\ifnum’ }

define if dim_code =3 { ‘\ifdim’ }

define if odd_code =4 { ‘\ifodd’ }

define if-vmode_code =5 { ‘\ifvmode’ }

define if-hmode_code =6 { ‘\ifhmode’ }

define if-mmode_code =7 { ‘\ifmmode’ }

define if-inner_code =8 { ‘\ifinner’ }

define if void_code =9 { ‘\ifvoid’ }

define if hboz_code = 10 { ‘\ifhbox’ }

define if-vbor_code =11 { ‘\ifvbox’ }

define ifr_code =12 { ‘\ifx’ }

define if_cof-code =13 { ‘\ifeof’ }

define if_true_code =14 { ‘\iftrue’ }

define if false_code =15 { ‘\iffalse’ }

define if-case_code =16 { ‘\ifcase’ }

define if-L_code =17 { ‘\ifLtoR’ }

define if-R_code =18 { ‘\ifRtol’ }

define if_latin_code =19 { ‘\iflatin’ }

define if_left_vbor_code =20 { ‘\ifleftvbox’ }
define if joinable_code =21 { ‘\ifjoinable’ }
define if_semiticchar_code =22 { ‘\ifsemiticchar’ }
define if-ones_code =23 { ‘\ifonesof’ }

define if tens_code =24 { ‘\iftensof’ }

define if_hundreds_code =25 { ‘\ifhundredsof’ }
define if thousands_code =26 { ‘\ifthousands’ }
define if-millions_code =27 { ‘\ifmillions’ }
define if-billions_code =28 { ‘\ifbillions’ }
define if_prehundreds_code =29 { ‘\ifprehundreds’ }
define if_prethousands_code = 30 { ‘\ifprethousands’ }
define if_premillions_.code = 31 { ‘\ifpremillions’ }
define if-prebillions_code = 32 { ‘\ifprebillions’ }
define if_setlatin_code =33 { ‘\ifsetlatin’ }
define if_setsemitic_code =34 { ‘\ifsetsemitic’ }
define if_setrawprinting-code = 35 { ‘\ifsetrawprinting’ }
define if LRdir_code =36 { ‘\ifautoLRdir’ }
define if LRfnt_code =37 { ‘\ifautofont’ }

define if_splited_code = 38 { ‘\ifsplited’ }

{Put each of TEX’s primitives into the hash table 226) +=

primitive ("1if" if-test, if-char_code); primitive("ifcat", if-test, if-cat_code);

primitive ("ifnum", if_test, if-int_code); primitive("ifdim", if_test,if-dim_code);

primitive ("ifodd", if_test, if_odd_code); primitive("ifvmode", if_test, if-vmode_code);
primitive ("ifhmode", if_test, if_hmode_code); primitive("ifmmode", if_test, if - mmode_code);
primitive("ifinner", if_test, if-inner_code); primitive("ifvoid", if-test, if-void_code);
primitive ("ifhbox", if-test, if-hbox_code); primitive("ifvbox" if-test, if-vbox_code);
primitive ("ifx", if-test, ifr_code); primitive("ifeof", if_test, if-eof_code);

primitive ("iftrue", if-test, if_true_code); primitive("iffalse", if_test, if_false_code);
primitive ("ifcase", if-test, if_case_code); primitive("ifLtoR",if_test, if- L_code);
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primitive ("ifRtoL", if_test, if R_code); primitive("iflatin", if-test, if-latin_code);

primitive ("ifleftvbox", if_test, if-left_vbox_code); primitive("ifjoinable", if_test, if-joinable_code);
primitive("ifsemiticchar", if_test, if-semiticchar_code); primitive("ifonesof", if_test, if_ones_code);
primitive ("iftensof" | if_test, if_tens_code); primitive("ifhundredsof", if_test, if hundreds_code);
primitive (" ifthousands", if-test, if-thousands_code); primitive("ifmillions", if_test, if-millions_code);
primitive("ifbillions", if-test, if-billions_code);

primitive (" ifprehundreds", if_test, if_prehundreds_code);

primitive (" ifprethousands", if-test, if_prethousands_code);

primitive("ifpremillions", if_test, if-premillions_code);

primitive("ifprebillions", if_test, if-prebillions_code );

primitive ("ifsetlatin", if-test, if-setlatin_code); primitive("ifsetsemitic", if-test, if-setsemitic_code);
primitive ("ifsetrawprinting", if_test, if_setrawprinting_code );

primitive ("ifautoLRdir", if_test, if LRdir_code); primitive("ifautofont", if_test, if LRfni_code);
primitive("ifsplited", if-test, if_splited_code);
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488%* (Cases of print_cmd_chr for symbolic printing of primitives 227) +=
if_test: case chr_code of
if-cat_code: print_esc("ifcat");
ifint_code: print_esc("ifnum");
if-dim_code: print_esc("ifdim");
if-odd_code: print_esc("ifodd");
if-vmode_code: print_esc("ifvmode");
if-hmode_code: print_esc("ifhmode");
if-mmode_code: print_esc("ifmmode");
if-inner_code: print_esc("ifinner");
if-void_code: print_esc("ifvoid");
if-hbox_code: print_esc("ifhbox");
if-vboz_code: print_esc("ifvbox");
ifr_code: print_esc("ifx");
if_eof_code: print_esc("ifeof");
if-true_code: print_esc("iftrue");
if-false_code: print_esc("iffalse");
if-case_code: print_esc("ifcase");
if-L_code: print_esc("ifLtoR");
if_.R_code: print_esc("ifRtoL");
if-latin_code: print_esc("iflatin");
if-left_vbox_code: print_esc("ifleftvbox");
if-joinable_code: print_esc("if joinable");
if-semiticchar_code: prini_esc("ifsemiticchar");
if-ones_code: print_esc("ifonesof");
if_tens_code: print_esc("iftensof");
if-hundreds_code: print_esc("ifhundredsof");
if-thousands_code: print_esc("ifthousands");
if-millions_code: print_esc("ifmillions");
if-billions_code: print_esc("ifbillions");
if_prehundreds_code: print_esc("ifprehundreds");
if-prethousands_code: print-esc("ifprethousands");
if-premillions_code: print_esc("ifpremillions");
if-prebillions_code: print_esc("ifprebillions");
if-setlatin_code: print_esc("ifsetlatin");
if_setsemitic_code: print_esc("ifsetsemitic");
if-setrawprinting-code: print-esc("ifsetrawprinting");
if-LRdir_code: print_esc("ifautoLRdir");
if-LRfnt_code: print_esc("ifautofont");
if-splited_code: print_esc("ifsplited");
othercases print_esc("1if")
endcases;

496*
UZL—TEX: Implement \ifsetlatin and \ifsetsemitic grouping stack.

(Pop the condition stack 496*) =
begin p « cond_ptr; if-line — if-line_field(p); pop_ifstk; cur_if — subtype(p); if-limit — type(p);
cond_ptr «— link(p); free_node(p, if-node_size);
end

This code is used in sections 498* 500, 509*, and 510.
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498* A condition is started when the expand procedure encounters an if_test command; in that case expand
reduces to conditional, which is a recursive procedure.

UZL—TEX: We add new conditionals and introduce new relation symbols.

( Declare pop_ifstk 1451%)

procedure conditional;
label exit, common_ending, done;
var b: boolean; {is the condition true? }
r: ASCII_code; {relation to be evaluated }
i integer; m,n: integer; {to be tested against the second operand }
p, q: pointer; {for traversing token lists in \ifx tests }
save_scanner_status: small_number; { scanner_stalus upon entry }
save_cond_ptr: pointer; { cond_ptr corresponding to this conditional }
this_if : small_number; {type of this conditional }
begin {Push the condition stack 495); save_cond_ptr < cond_ptr; this_if «— cur_chr;
( Either process \ifcase or set b to the value of a boolean condition 501* );
done: if tracing_commands > 1 then (Display the value of b 502 );
if b then
begin change_if_limit(else_code, save_cond_ptr); return; {wait for \else or \fi }
end;
(Skip to \else or \fi, then goto common_ending 500 );
common_ending: if cur_chr = fi_code then (Pop the condition stack 496* )
else if_limit «— fi_code; {wait for \fi}
exrit: end;

501*
UZL—TEX: Implement \ifsetlatin and \ifsetsemitic grouping stack.

(Either process \ifcase or set b to the value of a boolean condition 501*) =
case this_if of
if_char_code , if_cat_code: {Test if two characters match 506* );
if-int_code , if-dim_code: {Test relation between integers or dimensions 503* );
if-odd_code: {Test if an integer is odd 504 );
if-vmode_code: b — (abs(mode) = vmode);
if-hmode_code: b — (abs(mode) = hmode);
if-mmode_code: b — (abs(mode) = mmode);
if_inner_code: b« (mode < 0);
if-void_code , if-hboz_code , if-vboz_code: { Test box register status 505 );
ifr_code: { Test if two tokens match 507*);
if-eof_code: begin scan_four_bit_int; b — (read_open|cur-val] = closed);
end;
if_true_code: b «— true;
if-false_code: b — false;
(Process semitic conditionlas 1450% )
if-case_code: {Select the appropriate case and return or goto common_ending 509* );
end {there are no other cases }

This code is used in section 498*.
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503F Here we use the fact that "<", "=", and ">" are consecutive ASCII codes.

UZL—TEX: Implement new relation symbols.

begin if this_if = if-int_code then scan_int else scan_normal_dimen;
n — cur-val; {Get the next non-blank non-call token 406 };
if ((cur-tok > other_token + "<") A (cur-tok < other_token + ">")) V ((cur_tok >
other_token + "<") A (cur_tok < other_token + ">")) then r «— cur_tok — other_token
else begin print_err("Missing, = inserted, for."); print_cmd_chr(if-test, this_if );
or_S (print (" sms )80 C)Ju")); help! ("I was expecting to,see,, < ", =", 0r, > . Didn"t.");

( Test relation between integers or dimensions 503* ) =

back_error; L_or S(r « "=")(r — "2");

end;
if this.if = if-int_code then scan_int else scan_normal_dimen;
case r of

ner st o (n < cur_val);
M=ot ho— (n = CU’I”J)U/Z);
nSH N b (n > cur_val);
end;
end

This code is used in section 501%.

506F An active character will be treated as category 13 following \if \noexpand or following \if cat\noexpand.|]
We use the fact that active characters have the smallest tokens, among all control sequences.

UZL-’IEX: Deal with equated commands.

define get_z_token_or_active_char =
begin get_z_token;
if cur_cmd = relaz then
if cur_chr = no_ezpand_flag then
begin cur_cmd — active_char; cur_chr < cur_tok — cs_token_flag — active_base;
end;
end

( Test if two characters match 506* ) =
begin get_z_token_or_active_char;
if (cur_emd > active_char) V (cur_chr > 255) then {not a character }
begin m < relax; n — 256;
end
else begin m «— cur_cmd; n «— cur-chr;
end;
get_x_token_or_active_char;
if (cur_cmd > active_char) V (cur_chr > 255) then
begin cur_-cmd — relax; cur-chr «— 256;
end;
if this_if = if-char_code then b «— ((n = cur_chr)V (Test eqif n 1453%)) else b — (m = cur_cmd);
end

This code is used in section 501%.
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507F% Note that ‘\ifx’ will declare two macros different if one is long or outer and the other isn’t, even
though the texts of the macros are the same.

We need to reset scanner_status, since \outer control sequences are allowed, but we might be scanning a
macro definition or preamble.

UZL-’IEX: Deal with equated commands.

{ Test if two tokens match 507*) =
begin save_scanner_status «— scanner_status; scanner_status <« normal; get_nert; n «— cur-cs;
p — cur_cmd; q «— cur_chr; get_next,
if cur_cmd # p then b — false
else if cur_cmd < call then b «— ((cur_chr = q) V {Test eqif q 1452*%))
else ( Test if two macro texts match 508 );
scanner-status < save_scanner-status;
end

This code is used in section 501%.

509%

UZL-’IEX: Use semitic characters same as latin’s.

{Select the appropriate case and return or goto common_ending 509%) =
begin scan_int; { Check positional numbers 1454% )
n «— cur-val; {m is the number of cases to pass}
if tracing_commands > 1 then
begin begin_diagnostic; print("{case,"); print_int(n); print_char("}"); end_diagnostic(false);
end;
while n # 0 do
begin pass_text;
if cond_ptr = save_cond_ptr then
if cur_chr = or_code then decr(n)
else goto common_ending
else if cur_chr = fi_code then (Pop the condition stack 496*);
end;
change_if_-limit (or_code, save_cond_ptr); return; {wait for \or, \else, or \fi }
end

This code is used in section 501%.
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514F Input files that can’t be found in the user’s area may appear in a standard system area called
TEX _area. Font metric files whose areas are not given explicitly are assumed to appear in a standard system
area called TEX font_area. These system area names will, of course, vary from place to place.

We’'ll handle the path stuff in an external C module.

516* And here’s the second. The string pool might change as the file name is being scanned, since a new
\csname might be entered; therefore we keep area_delimiter and ext_delimiter relative to the beginning of
the current string, instead of assigning an absolute address like pool_ptr to them.

function more_name(c: ASCIIcode): boolean;
begin if (c=",")V (c=".") then more_name «— false
else begin str_room(1); append_char(c); { contribute ¢ to the current string }
if (¢="/") then
begin area-delimiter «— cur_length; ext_delimiter «— 0;

end
else if ¢ = "." then ext_delimiter — cur_length;
more_name < true;
end;
end;

bl

520¥ A messier routine is also needed, since format file names must be scanned before TEX’s string
mechanism has been initialized. We shall use the global variable TEX_format_default to supply the text
for default system areas and extensions related to format files.

Under UNIX we don’t give the area part, instead depending on the path searching that will happen during
file opening. This doesn’t really matter, since we change TEX_format_default to a char * anyway.

define format_default_length =9 {length of the TEX_format_default string }

define format_area_length =0 {length of its area part }

define format_ext_-length =4 {length of its ‘. fmt’ part }

define format_extension =" .fmt" {the extension, as a WEB constant }
( Global variables 13) +=
TEX _format_default: c_char_pointer;

521% (Set initial values of key variables 21*) +=
TEX_format_default «— ~ plain.fmt";
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524¥ Here is the only place we use pack_buffered_name. This part of the program becomes active when a
“virgin” TEX is trying to get going, just after the preliminary initialization, or when the user is substituting
another format file by typing ‘&’ after the initial ‘**’ prompt. The buffer contains the first line of input in
buffer[loc .. (last — 1)], where loc < last and buffer[loc] # ".".

(Declare the function called open_fmi_file 524*) =
function open_fmit_file: boolean;
label found, exit;
var j: 0.. buf-size; {the first space after the format file name }
begin j « loc;
if buffer[loc] = "&" then
begin incr(loc); j « loc; L_or_S(buffer[last] «— ",")(buffer[last] < "u");
while (buffer[j] # "u") A (buffer[j] # "u") do incr(j);
pack_buffered_name (0, loc,j — 1); {try first without the system file area }
if w_open_in(fmi_file) then goto found;
wake_up_terminal; bwterm_In( Sorry, I, can” "t find that,format; ", ",will, try PLAIN.");
update_terminal;
end; {now pull out all the stops: try for the system plain file }
pack-buffered_name(format_default_length — format_ext_length,1,0);
if —w_open_in(fmi_file) then
begin wake_up_terminal; bwterm_In( I can” "t find the PLAIN, format, file!");
open_fmt_file — false; return;
end;
found: loc < j; open_fmt_file — true;
exit: end,;

This code is used in section 1303%*.

525% Operating systems often make it possible to determine the exact name (and possible version number)
of a file that has been opened. The following routine, which simply makes a TEX string from the value of
name_of_file, should ideally be changed to deduce the full name of file f, which is the file most recently
opened, if it is possible to do this in a Pascal program.

This routine might be called after string memory has overflowed, hence we dare not use ‘str_room’.

With the C version, we know that real_name_of_file contains name_of_file prepended with the directory
name that was found by path searching.

If real_name_of_file starts with ~./", we don’t use that part of the name, since UNIX users understand
that.

function make_name_string: str_number;

var k, kstart: 1 .. file_name_size; {index into name_of_file }

begin £k — 1;

while (k < file_name_size) A (zord [real_name_of_file[k]] # "u") do incr(k);

name_length — k — 1; {the real name_length }

if (pool_ptr + name_length > pool_size) V (str_ptr = maz_strings) V (cur_length > 0) then
make_name_string «— "7"

else begin if (zord[real_name_of_file[1]] = ".") A (zord[real_name_of_file[2]] = "/") then kstart — 3
else kstart — 1;
for k «— kstart to name_length do append_char(zord [real_name_of_file[k]]);
make_name_string < make_string;
end;

end; {The X_make_name_string functions are changed to macros in C. }
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530¥% If some trouble arises when TEX tries to open a file, the following routine calls upon the user to
supply another file name. Parameter s is used in the error message to identify the type of file; parameter e
is the default extension if none is given. Upon exit from the routine, variables cur_name, cur_area, cur_ext,
and name_of-file are ready for another attempt at file opening.

UZL-’IEX: Print alternate strings.

procedure prompt_file_name (s, e : str-number);
label done;
var k: 0 .. buf-size; {index into buffer }
begin if interaction = scroll_mode then wake_up_terminal;

if s = "input,file name" then prini_err("I can "t find file, ")
else print_err ("I can "t write on file, ");
print_file_name (cur_name, cur_area, cur-ext); L_or_S(print("~."); )(if s = "input file name" then

print (" pmSutonu u")
else print (". pu smn"););
if e =".tex" then show_context;
print_nl("Please typeyanother,"); print(s); or_S(print(" s lsn™));
if interaction < scroll-mode then fatal_error("***,(job aborted, file error,in nonstop mode)");
clear_terminal; left_input — true; prompt_input(":,"); (Scan file name in the buffer 531*);
if cur_ext = "" then cur_ext «— e;
pack_cur_name;

end;

531%
UZL—TEX: Use semitic characters same as latin’s.

(Scan file name in the buffer 531*) =
begin begin_name; k — first;
while ((buffer[k] ="u") V (buffer[k] = ")) A (k < last) do incr(k);
loop begin if £ = [ast then goto done;
if ~more_name (buffer[k]) then goto done;
iner (k);
end;
done: end_name;
end

This code is used in section 530%.
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534F The open_log_file routine is used to open the transcript file and to help it catch up to what has
previously been printed on the terminal.

procedure open_log-file;
var old_setting: 0 .. maz_selector; {previous selector setting }
k: 0.. buf_size; {index into months and buffer }
I: 0..bufsize; {end of first input line }
months: c_char_pointer;
begin old_setting «— selector;
if job_name = 0 then job_name «— "texput";
pack_job_name(".log");
while —a_open_out(log_file) do {Try to get a different log file name 535 );
log_name < a_make_name_string (log_file); selector « log_only; log_opened «— true;
( Print the banner line, including the date and time 536* );
input_stack [input_ptr] «— cur_input; {make sure bottom level is in memory }
print_nl("**"); | — input_stack[0].limit_field; {last position of first line }
if buffer|[l] = end_line_char then decr(l);
for k — 1tol do print(buffer[k]);
print-ln; {now the transcript file contains the first line of input }
selector «— old_setting + 2; {log-only or term_and_log }
end;
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536%*
GATEX: Print Farsi date form.

(Print the banner line, including the date and time 536*) =

begin print_nl(banner);

if = (format_ident = initer) then print_ln;

slow_print (format_ident); print("u,");
if latin_speech then
begin print_int(day); print_char(",")

print_two (time mod 60);
end

else begin print_char(".");
case semi_day of

N DN DN
© 0o =~
BRI
3 3 3
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L
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C

1: print("J,");
2: print("ess");
30 print("esw");
4: print("p,La");
5: print (" eams");
6: print(" eas");
7 print("esie");
8: print(" psie");
9: print (" pe");
10: print("ees");
11: print("aes;L");
12 print("‘o_gglja"),
13: print (" ee s 5m");
14: print("ees,L2");
15: print("ees ;=" );
16: print("peus;=la");
17: print (" pessa");
18: print("pes20");
19 p?”int("‘uaa)'j_'."),
20: print (" psws");
21: print (" oS go o)
22: print (" e gou g o)
23: print (" p yas gormne);
24: print (" e, Leau o ");
25: print (" pacou o)
26: print (" puiiu o)
(
(
(
(

30: print (" el w");
31 print (" eSom s ")

)

TEX82

§536

months «— ~,JANFEBMARAPRMAYJUNJULAUGSEPOCTNOVDEC °;
for k — 3% month — 2 to 3 x month do print_char(months[k]);
print_char("u"); print_int(year); print-char("y"); print_two(time div 60); print_char(":");

othercases begin print(")o satw i yas 35 ,"); print_int(semi_day); print("(");

end
endcases;
print_char(".");
case semi_month of

L print (" s 37
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12: print("ass.l");
othercases begin print(")u sauisu i yesu o a"); print_int(semi_month); print("(");
end
endcases;
print_char("."); print_int(semi_year); print ("o Lo jou"); print_two (time mod 60);
print_char ("."); print_two (time div 60);
end;
end

This code is used in section 534*.

537* Let’s turn now to the procedure that is used to initiate file reading when an ‘\input’ command is
being processed.

procedure start_input; {TEX will \input something }

label done;
begin scan_file_name; {set cur_name to desired file name }
if cur_ext = "" then cur_ext «— ".tex";

pack_cur_name;
loop begin begin_file_reading; {set up cur_file and new level of input }
if a_open_in(cur_file, input_path_spec) then goto done;
end_file_reading; {remove the level that didn’t work }
prompt_file_name ("input file name", " .tex");
end;
done: name «— a-make_name_string (cur_file);
if job_name = 0 then
begin job_name «— cur-name; open_log_file;
end; { open_log_file doesn’t show_context, so limit and loc needn’t be set to meaningful values yet }
if term_offset + length(name) > maz_print_line — 2 then prini_in
else if (term_offset > 0) V (file_offset > 0) then print_char(",");
print_char (" ("); incr(open_parens); slow_print(name); update_terminal; state — new_line;
if (name = str_ptr — 1) V (ext = str_ptr — 1) then {we can conserve string pool space now }
begin flush_string;
if (name = str_ptr — 1) then flush_string;
if (area = str_ptr — 1) then flush_string;
NaMe «— CUr_-name; ert «— CUr_ert; areq «— CUur_-area;
end
else begin ext «— 0; area «— 0;
end;
(Read the first line of the new file 538 );
end;
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563% (Open ¢fm_file for input 563*) =
file_opened — false; pack_file_name(nom, aire," . tfm");
if —b_open_in(tfm_file) then abort;
file_opened — true

This code is used in section 562.

564*% Note: A malformed TFM file might be shorter than it claims to be; thus eof (tfm_file) might be true
when read_foni_info refers to tfm_fileT or when it says get(¢fm_file). If such circumstances cause system error
messages, you will have to defeat them somehow, for example by defining fget to be ‘begin get(tfm_file); if
eof (tfm_file) then abort; end’.
define fgel = ifm_temp «— gelc(ifm_file)
define foyte = tfm_temp
define read_sizteen(#) =
begin # «— fbyte;
if # > 127 then abort;
fget; # — #x 400 + foyte;
end
define store_four_quarters(#) =
begin fget; a «— foyte; qw.b0 «— qi(a); fget; b« foyte; qu.b1l — qi(b); fget; ¢ — foyte;
quw.b2 — qi(c); fget; d — foyte; quw.b3 «— qi(d); # — quw;
end

576¥ Now to wrap it up, we have checked all the necessary things about the TFM file, and all we need to
do is put the finishing touches on the data for the new font.

ULTEX: Deal with CILTEX fonts.
define adjust(#) = #[f] — qo(#[f]) {correct for the excess min_quarterword that was added }

{ Make final adjustments and goto done 576*) =
if np > 7 then font_params[f] — np else font_params[f] < 7,
hyphen_char[f] « default_hyphen_char; skew_char[f] « default_skew_char;
if beh_label < nl then behar_label[f] «— beh_label + lig_kern_base[f]
else bchar_label[f] — non_address;
font_bchar[f] « qi(bchar); font_false_bchar[f] «— qi(bchar);
if bchar < ec then
if bchar > bc then
begin quw « char_info(f)(bchar); {N.B.: not ¢i(bchar)}
if char_exists(quw) then font_false_bchar|f] «— non_char;
end;
font_name[f] «— nom; font_area[f] « aire; font_bc[f] « be; font_ec[f] « ec; font_glue[f] — null;
fontwin[f] — null_font; font-mid_rule[f] — null; adjust(char_base); adjust(width_base);
adjust (lig-kern_base); adjust(kern_base); adjust(exten_base); decr(param_base[f]);
fmem_pitr — fmem_ptr + If ; font_ptr — f; g «— [; goto done

This code is used in section 562.
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577¥ Before we forget about the format of these tables, let’s deal with two of TEX’s basic scanning routines
related to font information.

(Declare procedures that scan font-related stuff 577%) =
procedure scan_font_ident;
var f: internal_font_number; m: halfword;
begin ( Get the next non-blank non-call token 406 );
if cur-cmd = def_font then
if cur_chr = Lftlang then f «— cur_latif
else if cur_chr < Rtlang then f «— cur_semif
else f «— cur_font
else if cur_cmd = set_font then f — cur_chr
else if cur_cmd = def_family then
begin m « cur_chr; scan-four_bit-int; f «— equiv(m + cur_val);
end
else begin prini_err("Missing, font,identifier");
help2 (" Iuwasulookinguforuaucontrolusequenceuwhose")
("current meaning has been defined, by \font."); back_error; f « null_font;
end;
cur-val — f;
end;
See also section 578%.

This code is used in section 409.

578*% The following routine is used to implement ‘\fontdimen n f’. The boolean parameter writing is set
true if the calling program intends to change the parameter value.

(Declare procedures that scan font-related stuff 577¢) +=
procedure find_font_dimen (writing : boolean); {sets cur_val to font_info location }
var f: internal_font_number; n: integer; {the parameter number }
begin scan_int; n «— cur_val; scan_font_ident; f «— cur_val;
if n <0 then cur-val «— fmem_ptr
else begin if writing then
if (n < space_shrink_code) A (n > space_code) A (font_glue[f] # null) then
begin delete_glue_ref (font_glue|[f]); font-glue[f] — null;
end

else { Check UZL—’IEX font dimen 1437*)

if n > font_params[f] then

if f < font_ptr then cur_val <« fmem_ptr

else (Increase the number of parameters in the last font 580)
else cur_val — n + param_base[f];
end;

(Issue an error message if cur_-val = fmem_pir 579);
end;
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581¥ When TEX wants to typeset a character that doesn’t exist, the character node is not created; thus
the output routine can assume that characters exist when it sees them. The following procedure prints a
warning message unless the user has suppressed it.

procedure char_warning(f : internal_font_number; c : eight_bits);

begin if tracing_lost_chars > 0 then
begin begin_diagnostic; print-nl("Missing,character: There is no,");
if is_semi_font(f) then print_s_ASCII(c)
else print_ASCII (c);
print("uingfonty"); slow_print(font-name[f]); LorRprt(" 1", "l s s son);
end_diagnostic(false);
end;

end;
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597% The actual output of dvi_buf [a .. b] to dvi_file is performed by calling write_dvi(a,b). For best results,
this procedure should be optimized to run as fast as possible on each particular system, since it is part of
TEX’s inner loop. It is safe to assume that a and b+ 1 will both be multiples of 4 when write_dvi(a,b) is
called; therefore it is possible on many machines to use efficient methods to pack four bytes per word and
to output an array of words with one system call.

In C, we use a macro to call fwrite() or write() directly, writing all the bytes to be written in one shot.
Much better even than writing four bytes at a time.
617¥* (Initialize variables as ship_out begins 617*) =

dvi_h «— 0; dviiv «— 0; cur-h «— h_offset; dvi_f — null_font; ensure_dvi_open;

if total_pages = 0 then

begin dvi_out(pre); dvi_out(id-byte); {output the preamble }

dvi_four(25400000); dvi_four(473628672); { conversion ratio for sp }

prepare_mag; dvi_four(mag); {magnification factor is frozen }

old_setting «— selector; selector «— new_string;

if latin_speech then
begin print (" Parsi_TeX output,"); print-int(year); print-char("."); print_-two(month);
print_char("."); print_two(day); print_char(":"); print_two(time div 60); print_two (time mod 60);
end

else begin saved_lang «— cur_speech; cur_speech «— Lftlang; print(",TeX-e-Parsi output,");
print_int (semi_year); print_char("/"); print_two(semi-month); print_char("/");
print_two (semi-day); print_char(":"); print_-two(time div 60); print_two (time mod 60);
cur_speech «— saved_lang;
end;

selector «— old_setting; dvi_out(cur_length);

for s — str_start[str_ptr] to pool_ptr — 1 do dvi_out(so(str_pool[s]));

pool_ptr — str_start[str_ptr]; {flush the current string }

end

This code is used in section 640.
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619% The recursive procedures hlist_out and vlist_out each have local variables save_h and save_v to hold
the values of dvi_h and dvi_v just before entering a new level of recursion. In effect, the values of save_h and
save_v on TEX’s run-time stack correspond to the values of A and v that a DVI-reading program will push
onto its coordinate stack.

define move_past =13 {go to this label when advancing past glue or a rule }
define fin_rule =14 {go to this label to finish processing a rule }
define next_p =15 {go to this label when finished with node p }

(Declare procedures needed in hlist_out, vlist_out 1368)
procedure hlist_out; {output an hlist_-node box }
label reswitch, move_past, fin_rule, next_p;
var base_line: scaled; {the baseline coordinate for this box }
left_edge: scaled; {the left coordinate for this box }
save_h, save_v: scaled; {what dvi_h and dvi_v should pop to }
this_box: pointer; {pointer to containing box }
g-order: glue_ord; {applicable order of infinity for glue }
g-sign: normal .. shrinking; {selects type of glue }
p: pointer; {current position in the hlist }
q: pointer; {trailes behind p}
saved_q: pointer; {for releasing q }
save_loc: integer; {DVI byte location upon entry }
leader_box: pointer; {the leader box being replicated }
leader_wd: scaled; {width of leader box being replicated }
lz: scaled; {extra space between leader boxes }
outer_doing_leaders: boolean; { were we doing leaders? }
edge: scaled; {left edge of sub-box, or right edge of leader space }
glue_temp: real; {glue value before rounding }
cur_glue: real; {glue seen so far }
cur_g: scaled; {rounded equivalent of cur_glue times the glue ratio }
begin cur_g « 0; cur_glue «— float_constant(0); this_box «— temp_ptr; g-order «— glue_order(this_box);
g-sign — glue_sign (this_box); p « list_ptr(this_box); ( re_organize in hlist_out 1412*);
incr (cur_s);
if cur_s > 0 then dvi_out(push);
if cur_s > maz_push then maz_push — cur.s;
save_loc — dvi_offset + dvi_ptr; base_line «— cur_v; left_edge < cur_h;
while p # null do { Output node p for hlist_out and move to the next node, maintaining the condition
cur_v = base_line 620 );
prune-movements (save_loc);
if cur_s > 0 then dvi_pop(save_loc);
decr(cur-s); free_avail (saved_q);
end;
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622¥% (Output the non-char_node p for hlist_out and move to the next node 622*) =
begin case type(p) of
hlist_node, vlist_node: { Output a box in an hlist 623 );
rule_node: begin rule_ht «— height (p); rule_dp «— depth(p); rule_wd «— width(p); goto fin_rule;
end;
whatsit-node: { Output the whatsit node p in an hlist 1367*);
glue_node: if is_not_supressed (p) then (Move right or output leaders 625*);
kern_node, math-node: cur_h — cur_h + width(p);
ligature_node: ( Make node p look like a char_node and goto reswitch 652 );
othercases do_nothing
endcases;
goto nert_p;
fin_rule: (Output a rule in an hlist 624 );
move_past: cur_h «— cur_h + rule_wd;
next_p: p «— link(p);
end

This code is used in section 620.

625% define billion = float_constant(1000000000)
define vel_glue(#) = glue_temp — #;
if glue_temp > billion then glue_temp «— billion
else if glue_temp < —billion then glue_temp «— —billion

( Move right or output leaders 625*) =
begin ¢ « glue_ptr(p); rule-wd «— width(g) — cur_g;
if g_sign # normal then
begin if g_sign = stretching then
begin if sireich-order(g) = g-order then
begin cur_glue «— cur_glue + stretch(g); vet_glue(float(glue_set(this_box)) * cur_glue);
cur_g «— round (glue_temp);
end;
end
else if shrink_order(g) = g-order then
begin cur_glue «— cur_glue — shrink(g); vet_glue(float(glue_set (this_box)) * cur_glue);
cur_g «— round (glue_temp);
end;
end;
rule_wd — rule-wd + cur_g; { Check mid_rules 1441%)
if subtype(p) > a_leaders then
( Output leaders in an hlist, goto fin_rule if a rule or to nezt_p if done 626 );
goto move_past;
end

This code is used in section 622%*.

105
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631*¥ (Output the non-char_node p for vlist_out 631%) =
begin case type(p) of
hlist_node, vlist_node: ( Output a box in a vlist 632*);
rule_node: begin rule_ht < height (p); rule_dp «— depth(p); rule_wd «— width(p); leader_box «— p;
goto fin_rule;
end;
whatsit-node: { Output the whatsit node p in a vlist 1366 );
glue_node: (Move down or output leaders 634 );
kern_node: cur-v «— cur-v + width(p);
othercases do_nothing
endcases;
goto nert_p;
fin_rule: {Output a rule in a vlist, goto next_p 633*);
move_past: cur-v «— cur-v + rule_ht;
end

This code is used in section 630.

632¥ The synch_v here allows the DVI output to use one-byte commands for adjusting v in most cases,
since the baselineskip distance will usually be constant.

(Output a box in a vlist 632*) =

if list_ptr(p) = null then cur_v « cur_-v + height(p) + depth(p)

else begin cur_v «— cur_v + height(p); synch_v; save_h «— dvi_h; save_v «— dvi_v;
if subtype(p) = right_justify then cur_h «— left_edge — shift_.amount(p) {shift the box left }
else cur_h — left_edge + shift_amount(p); {shift the box right }
if R_to_L_node(p) then cur-h «— cur_h + width (this-box) — width(p);
temp_ptr < p;
if type(p) = vlisi_-node then vlist_oul else hlist_out;
dvi_h «— save_h; dvi_v < save_v; cur_v «— save_v + depth(p); cur-h «— left_edge;
end

This code is used in section 631%.

633*% (Output a rule in a vlist, goto next_p 633*) =
if is_running (rule_wd) then rule_wd «— width(this-box);
rule_ht < rule_ht + rule_dp; {this is the rule thickness }
cur_v «— cur_v + rule_ht;
if (rule_ht > 0) A (rule-wd > 0) then { we don’t output empty rules }
begin save_h — cur_h;
if R_to_L_node(leader_boz) then cur_-h «— cur_h + width(this_bozx) — rule_wd;
synch_h; synch_v; dvi_out(put_rule); dvi_four(rule_ht); dvi_four(rule-wd);
if cur_h # save_h then
begin cur_h «— save_h; synch_h;
end;
end;
goto next_p

This code is used in section 631%.
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637*% When we reach this part of the program, cur_v indicates the top of a leader box, not its baseline.

{ Output a leader box at cur_v, then advance cur-v by leader_ht + lx 637*%) =
begin cur_h — left_edge + shift_amount (leader_bozx); save_h «— cur_h;
if R_to_L_node(leader_box) then cur_h — cur_h + width(this_-box) — width(leader_box);
synch_h;
cur_v «— cur-v + height(leader_boz); synch_v; save_v «— dvi_v; temp_ptr « leader_boz;
outer_doing_leaders «— doing_leaders; doing-leaders «— true;
if type(leader_box) = vlist_node then vlist_out else hlist_out;
doing_leaders «— outer_doing_leaders; dvi_v < save_v; dvi_h «— save_h; cur_h «— left_edge;
cur-v «— save_v — height (leader_bozx) + leader_ht + lz;
end

This code is used in section 635.

638* The hlist_out and wvlist_out procedures are now complete, so we are ready for the ship_out routine
that gets them started in the first place.

procedure ship_out(p : pointer); {output the box p}
label done;
var page_loc: integer; {location of the current bop }

J,k: 0..9; {indices to first ten count registers }

s: pool_pointer; {index into str_pool }

old_setting: 0 .. maz_selector; {saved selector setting }

(LR ship vars 1430%)

if tracing_output > 0 then
begin print_nl(""); prini_ln; print("Completed, box being shipped out");
end;

if term_offset > max_print_line — 9 then print_ln

else if (term_offset > 0) V (file_offset > 0) then print_char(",");

print_char("["); j < 9;

while (count(j) = 0) A (7 > 0) do decr(j);

for k — 0toj do
begin print_int(count (k));
if k< jthen print_char(".");
end;

update_terminal;

if tracing_output > 0 then
begin print_char("1"); begin_diagnostic; show_box(p); end_diagnostic(true);
end;

( Ship box p out 640);

if tracing_output < 0 then print_char("1");

dead_cycles «— 0; update_terminal; {progress report }

(Flush the box from memory, showing statistics if requested 639*);

end ;
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639% (Flush the box from memory, showing statistics if requested 639*) =

stat if tracing_stats > 1 then
begin print_nl("Memory usage_ before:,"); print_int(var_-used); print_char("&");
print_int(dyn_used ); print_char(";");
end;

tats

flush_node_list(p); (Flush the LR stack 1418*);

stat if tracing_stats > 1 then
begin print("Lafter:,"); print_int(var-used); print_char("&"); print_int(dyn_used);
print(";ustill untouched:"); print_int(hi-mem-min — lo-mem_maz — 1); print_ln;
end;

tats

This code is used in section 638*.

642¥ At the end of the program, we must finish things off by writing the postamble. If total_pages = 0,
the DVI file was never opened. If total_pages > 65536, the DVI file will lie.
An integer variable & will be declared for use by this routine.

(Finish the DVI file 642*) =
while cur_s > —1 do
begin if cur_s > 0 then dvi_out(pop)
else begin dvi_out(eop); incr(total_pages);
end;
decr (cur-s);
end;
if total_pages = 0 then print_nl("No_pages,of output.")
else begin dvi_out(post); {beginning of the postamble }
dvi_four (last_bop); last_bop — dvi_offset + dvi_ptr —5; { post location }
dvi_four(25400000); dvi_four(473628672); { conversion ratio for sp }
prepare-mag; dvi_four(mag); {magnification factor }
dvi_four (maz_v); dvi_four(maz-h);
dvi-out (maz-push div 256); dvi_out(maz_push mod 256);
dvi_out ((total_pages div 256) mod 256); dvi_out(total_pages mod 256);
( Output the font definitions for all fonts that were used 643 );
dvi_out (post_post); dvi_four(last_bop); dvi_out(id_byte);
k — 4 + ((dvi_buf-size — dvi_ptr) mod 4); {the number of 223’s }
while & > 0 do
begin dvi_out(223); decr(k);
end;
( Empty the last bytes out of dvi_buf 599 );
print_nl("Output written on "); slow_print(output_file_name); LorRprt("y(", " Yook ssi s
print_int (total_pages); print("_page");
if total_pages # 1 then L_or(print_char("s"));
print(",u"); print_int(dvi_offset + dvi_ptr); print("_bytes)."); b_close(dvi_file);
end

This code is used in section 1333%*.
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649% Here now is hpack, which contains few if any surprises.

function hpack (p : pointer; w : scaled; m : small_number): pointer;
label reswitch, common_ending , exit;
var r: pointer; {the box node that will be returned }
q: pointer; {trails behind p}
h,d,x: scaled; {height, depth, and natural width }
s: scaled; {shift amount }
g: pointer; {points to a glue specification }
o: glue_ord; {order of infinity }
[+ internal_font_number; {the font in a char_node }
i: four_quarters; {font information about a char_node }
hd: eight_bits; {height and depth indices for a character }
LR_err: integer; {counts missing begins and ends }
LR_sv: pointer;
begin last_badness «— 0; r «— get_node(box_node_size); type(r) « hlist_node; LR_sv «— LRsp;
LRsp «— null; LR_err «— 0; subtype(r) «— min_quarterword; shift_amount(r) «— 0; q <« r + list_offset;
link(q) < p;
h «— 0; {Clear dimensions to zero 650 );
while p # null do {Examine node p in the hlist, taking account of its effect on the dimensions of the
new box, or moving it to the adjustment list; then advance p to the next node 651*);
if adjust_tail # null then link(adjusi_tail) «— null;
height(r) <« h; depth(r) « d;
{ Determine the value of width(r) and the appropriate glue setting; then return or goto
common_ending 657 );
common_ending: (Finish issuing a diagnostic message for an overfull or underfull hbox 663* );
exit: {Check for LR anomalies at the end of hpack 1423*);
debug if is_open_LR then confusion(" LRsp,in hpack,");
gubedLRsp «— LR_sv; hpack «— r;
end;
651*%¥ (Examine node p in the hlist, taking account of its effect on the dimensions of the new box, or
moving it to the adjustment list; then advance p to the next node 651*) =
begin reswitch: while is_char_node(p) do {Incorporate character dimensions into the dimensions of the
hbox that will contain it, then move to the next node 654 );
if p # null then
begin case type(p) of
hlist_node, vlist_node, rule_node, unset_node: {(Incorporate box dimensions into the dimensions of the
hbox that will contain it 653 );
ins_node, mark_node, adjust_node: if adjust_tail # null then
( Transfer node p to the adjustment list 655 );
whatsit-node: (Incorporate a whatsit node into an hbox 1360* );
glue_node: if is_not_supressed(p) then (Incorporate glue into the horizontal totals 656* );
kern_node, math_node: & «— x + width(p);
ligature_node: {Make node p look like a char_node and goto reswitch 652);
othercases do_nothing
endcases;
p < link(p);
end;
end

This code is used in section 649%.
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656% (Incorporate glue into the horizontal totals 656*) =
begin g « glue_ptr(p); © «— x + width(g);
o «— stretch_order(g); total_stretchlo] «— total_stretch|o] + stretch(g); o « shrink_order(g);
total_shrink|[o] « total_shrink[o] + shrink(g);
if (subtype(p) > a-leaders) A (subtype(p) < z-leaders) then
begin g « leader_ptr(p);
if height(g) > h then h «— height(g);
if depth(g) > d then d — depth(g);
end;
end

This code is used in section 651%.

660* (Report an underfull hbox and goto common_ending, if this box is sufficiently bad 660*) =
begin last_badness < badness(z, total_stretch[normal]);
if last_badness > hbadness then
begin print_ln; L_or_S(if last_badness > 100 then
print_nl("Underfull") else print_nl("Loose"))(print_nl("usul,sS\");
if last_badness > 100 then print(" ,_,S") else print(" szwwS")); print("L\hbox,(badness,");
print_int(last_-badness); goto common_ending;
end;
end

This code is used in section 658.

663* (Finish issuing a diagnostic message for an overfull or underfull hbox 663*) =
if output_active then print(") has,occurred while \output is active")
else begin if pack_begin_line # 0 then

begin if pack_begin_line > 0 then print("),in paragraph,at,lines,")
else print("),in alignment at lines.");
print_int (abs (pack-begin_line)); print("--");
end
else print(") detected at, line");
print_int(line); or_S(print(" s 55 50"));
end;
print_ln;
font_in_short_display — null_font; short_display(list_ptr(r)); println;
begin_diagnostic; show_boz(r); end_diagnostic(true)

This code is used in section 649%.
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669*% (Examine node p in the vlist, taking account of its effect on the dimensions of the new box; then
advance p to the next node 669*) =
begin if is_char_node(p) then confusion("vpack")
else case type(p) of
hlist_node , vlist-node, rule-node, unset_-node: {Incorporate box dimensions into the dimensions of the
vbox that will contain it 670 );
whatsit_node: (Incorporate a whatsit node into a vbox 1359 );
glue_node: if is_mrule(p) then confusion("mid_rule_2")
else (Incorporate glue into the vertical totals 671 );
kern_node: begin x «— x + d + width(p); d < 0;
end;
othercases do_nothing
endcases;
p < link(p);
end

This code is used in section 668.

674% (Report an underfull vbox and goto common_ending, if this box is sufficiently bad 674*) =
begin last_badness «— badness(z, total_stretch[normal]);
if last_badness > vbadness then
begin print_In; L_or_S(if last_badness > 100 then
print_nl("Underfull") else print_nl("Loose"))(print-nl("usu 5 ,a S\ ");
if last_badness > 100 then print(" ,,.<") else print (" sswwS")); print("u\vbox, (badness,");
print_int(last_-badness); goto common_ending;
end;
end

This code is used in section 673.

675% (Finish issuing a diagnostic message for an overfull or underfull vbox 675%) =
if output_active then print(") has occurred, while \output is active")
else begin if pack_begin_line # 0 then {it’s actually negative }
begin print("),in alignment, at lines"); print_int(abs(pack_-begin_line)); print("--");
end
else print(") detected at line");
print_int(line); or_S(print(" ey 5550")); print-in;
end;
begin_diagnostic; show_boz(r); end_diagnostic(true)

This code is used in section 668.
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691% Here are some simple routines used in the display of noads.

{ Declare procedures needed for displaying the elements of mlists 691* ) =
procedure print_fam_and_char(p : pointer); { prints family and character }
begin if is_semi_font(font(p)) then print_esc("semifam")
else print_esc("fam");
print_int (fam(p)); print_char("u"); (Print p according to fontwin [font(p)] 1445% );
end;
procedure print_delimiter (p : pointer); {prints a delimiter as 24-bit hex value }
var a: integer; {accumulator }
begin a <« small_fam (p) x 256 + qo(small_char(p));
a «— ax "1000 + large_fam (p) x 256 + qo(large_char(p));
if @ < 0 then print_int(a) {this should never happen }
else print_hez(a);
end;
See also sections 692 and 694.

This code is used in section 179.

§680
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738¥ Slants are not considered when placing accents in math mode. The accenter is centered over the
accentee, and the accent width is treated as zero with respect to the size of the final box.

(Declare math construction procedures 734 ) +=
procedure make_math_accent(q : pointer);

label done, donel;

var p,z,y: pointer; {temporary registers for box construction }
a: integer; {address of lig/kern instruction }
¢: quarterword; {accent character }
[+ internal_font_number; {its font }
i: four_quarters; {its char_info }
s: scaled; {amount to skew the accent to the right }
h: scaled; { height of character being accented }
delta: scaled; {space to remove between accent and accentee }
w: scaled; {width of the accentee, not including sub/superscripts }

begin fetch(accent_chr(q));

if char_exists(cur_i) then
begin ¢ « cur_i; ¢ « cur-c; f <« cur-f;
( Compute the amount of skew 741 };
x — clean_box (nucleus(q), cramped_style(cur_style)); w «— width(x); h < height(zx);
( Switch to a larger accent if available and appropriate 740 );
if h < 2_height(f) then delta — h else delta — z_height(f);
if (math_type (supscr(q)) # empty) V (math_type (subscr(q)) # empty) then

if math_type (nucleus(q)) = math-char then (Swap the subscript and superscript into box x 742 );

y « char_boz (f,c); shift_amount(y) < s+ half (w — width(y)); width(y) < 0;
subtype (y) «— left_justify; {left_vboz }
p «— new_kern(—delta); link(p) « z; link(y) < p; y «— vpack(y, natural); width(y) — width(x);
if height(y) < h then (Make the height of box y equal to h 739 );
info(nucleus(q)) < y; math-_type (nucleus(q)) «— sub_bozx;
end;

end;

759F% When both subscript and superscript are present, the subscript must be separated from the super-
script by at least four times default_rule_thickness. If this condition would be violated, the subscript moves
down, after which both subscript and superscript move up so that the bottom of the superscript is at least
as high as the baseline plus four-fifths of the x-height.

( Construct a sub/superscript combination box x, with the superscript offset by delta 759*) =
begin y — clean_box (subscr(q), sub_style (cur_style)); width(y) «— width(y) + script_space;
if shift_down < sub2(cur_size) then shift_down «— sub2(cur_size);
clr «— 4 x default_rule_thickness — ((shift_up — depth(x)) — (height(y) — shift_down));
if ¢lr > 0 then

begin shift_down «— shift_down + clr;
clr «— (abs(math_z_height (cur_size) = 4) div 5) — (shift_up — depth(x));
if clr > 0 then
begin shift_up «— shift_up + clr; shift_down — shift_down — clr;
end;
end;
shift_amount(zx) < delta; {superscript is delta to the right of the subscript }
p — new-kern((shift_up — depth(x)) — (height(y) — shift_down)); link(xz) < p; link(p) <« v;
subtype (x) «— left_justify; subtype(y) «— left_justify; {left_vboz }
x — wpack(x, natural); shift_.amount(z) «— shift_down;
end

This code is used in section 756.
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770¥ Alignments can occur within alignments, so a small stack is used to access the alignrecord information.
At each level we have a preamble pointer, indicating the beginning of the preamble list; a cur_align pointer,
indicating the current position in the preamble list; a cur_span pointer, indicating the value of cur_align at
the beginning of a sequence of spanned columns; a cur_loop pointer, indicating the tabskip glue before an
alignrecord that should be copied next if the current list is extended; and the align_state variable, which
indicates the nesting of braces so that \cr and \span and tab marks are properly intercepted. There also are
pointers cur_head and cur_tail to the head and tail of a list of adjustments being moved out from horizontal
mode to vertical mode.

The current values of these seven quantities appear in global variables; when they have to be pushed down,
they are stored in 5-word nodes, and align_ptr points to the topmost such node.

define preamble = link(align_head) {the current preamble list }
define align_stack_node_size =6 {number of mem words to save alignment states }

( Global variables 13) +=

align_emd: halfword; { current alignment command code }

align_chr: halfword; {current alignment sub_command code }

cur_align: pointer; {current position in preamble list }

cur_span: pointer; {start of currently spanned columns in preamble list }
cur_loop: pointer; {place to copy when extending a periodic preamble }
align_ptr: pointer; {most recently pushed-down alignment stack node }
cur_head, cur_tail: pointer; {adjustment list pointers }

771* The align_state and preamble variables are initialized elsewhere.

( Set initial values of key variables 21%) +=
align_ptr — null; cur_align «— null; cur_span — null; cur_loop «— null; cur_head — null;
cur_tail — null; align_cmd «— null; align_chr «— null,

772¥ Alignment stack maintenance is handled by a pair of trivial routines called push_alignment and
pop_alignment.

procedure push_alignment;
var p: pointer; {the new alignment stack node }
begin p « get_node(align-stack-node_size); link(p) «— align_ptr; info(p) «— cur_align;
llink (p) « preamble; rlink(p) «— cur_span; mem[p + 2].int — cur_loop; mem|[p+ 3].int — align_state;
info(p+4) «— cur_head; link(p+ 4) — cur_tail; info(p+ 5) «— align_cmd; link(p + 5) « align_chr;
align_ptr «— p; cur_head «— get_avail;
end;

procedure pop_alignment;
var p: pointer; {the top alignment stack node }
begin free_avail (cur_head); p <« align_ptr; cur_tail «— link(p+ 4); cur_head «— info(p + 4);
align_emd — info(p + 5); align_chr «— link(p+ 5); align_state — mem[p + 3].int;
cur_loop «— mem/[p + 2].int; cur_span « rlink(p); preamble — llink(p); cur_align «— info(p);
align_ptr — link(p); free_node(p, align_stack_node_size);
end;
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774¥ When \halign or \valign has been scanned in an appropriate mode, TEX calls init_align, whose
task is to get everything off to a good start. This mostly involves scanning the preamble and putting its
information into the preamble list.

( Declare the procedure called get_preamble_token 782)

procedure align_peek; forward;

procedure normal_paragraph; forward;

procedure init_align;
label done, donel , done2, continue;
var save_cs_ptr: pointer; { warning-indexr value for error messages }

p: pointer; {for short-term temporary use }

begin save_cs_ptr < cur_cs; {\halign or \valign, usually }
push_alignment; align_state «— —1000000; {enter a new alignment level }
align-cmd «— cur_emd; align_chr «— cur_chr; { Check for improper alignment in displayed math 776 );
push_nest; {enter a new semantic level }
{ Change current mode to —vmode for \halign, —hmode for \valign 775 );
scan-spec(align_group, false);
{Scan the preamble and record it in the preamble list 777);
new-save_level (align_group);
if every-cr # null then begin_token_list(every_cr, every_cr_text);
align_peek; {look for \noalign or \omit }
end;

787*% 'The parameter to init_span is a pointer to the alignrecord where the next column or group of columns
will begin. A new semantic level is entered, so that the columns will generate a list for subsequent packaging.

{Declare the procedure called init_span 787+) =
procedure init_span(p : pointer);
begin push_nest;
if mode = —hmode then
begin space_factor « 1000; {insert begin_R_code at begin of column 1411%*)
else begin prev_depth «— ignore_depth; normal_paragraph;
end; cur_span < p;
end;

This code is used in section 786.

792% (If the preamble list has been traversed, check that the row has ended 792*) =
if (p = null) A (extra_info(cur_align) < cr-code) then

if cur_loop # null then (Lengthen the preamble periodically 793)

else begin print,err("Extra\_,alignment\_,tabuhasubeenuchangeduto\_,"); print,esc("cr");
or_S (print (" s sslon yssi™));
help3("You have given more \span, or & marks than there were")
(" in, the preamble to,the \halign or \valign now ,in progress. “)
("So,I 11 ,assume that, ,you meant to, type,\cryinstead."); extra_info(cur_align) « cr_code;
error;
end

This code is used in section 791.
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796* (Package an unset box for the current column and record its width 796*) =

begin if mode = —hmode then
begin adjust_tail <« cur_tail; {insert matching end_R_code at end of column 1410*);
u «— hpack (link (head), natural); w «— width(u); cur_tail «— adjust_tail; adjust_tail «— null;
end

else begin u — wvpackage (link (head ), natural,0); w «— height(u);
end;

n «— min_quarterword; {this represents a span count of 1}

if cur_span # cur_align then (Update width entry for spanned columns 798)

else if w > width(cur_align) then width(cur_align) <« w;

type(u) «— unset_node; span_count(u) «— n;

{ Determine the stretch order 659 );

glue_order(u) <« o; glue_stretch(u) < total_stretch|o];

( Determine the shrink order 665 );

glue_sign(u) < o; glue_shrink(u) — total_shrink]o];

pop_nest; link (tail) «— u; tail — w;

end

This code is used in section 791.

799% At the end of a row, we append an unset box to the current vlist (for \halign) or the current hlist
(for \valign). This unset box contains the unset boxes for the columns, separated by the tabskip glue.
Everything will be set later.

procedure fin_row;
var p: pointer; {the new unset box }
begin if mode = —hmode then
begin p «— hpack (link (head), natural);
if align_chr = Rtlang then subtype(p) <« right_justify
else subtype(p) «— left_justify;
pop_nest; append_to_vlist(p);
if cur_head # cur_tail then
begin link (tail) — link(cur_head); tail «— cur_tail;
end;
end
else begin p « vpack (link (head ), natural); pop_nest; link(tail) «— p; tail — p; space_factor «— 1000;
end;
type(p) « unset_node; glue_stretch(p) < O;
if every_cr # null then begin_token_list(every_cr, every_cr_text);
align_peek:;
end; {note that glue_shrink(p) = 0 since glue_shrink = shift_amount }
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800%* Finally, we will reach the end of the alignment, and we can breathe a sigh of relief that memory
hasn’t overflowed. All the unset boxes will now be set so that the columns line up, taking due account of
spanned columns.

procedure do_assignments; forward;
procedure resume_after_display; forward;
procedure build_page; forward;
procedure fin_align;
var p,q,7,s,u,v, pu, pr: pointer; {registers for the list operations }
t,w: scaled; {width of column }
o: scaled; {shift offset for unset boxes }
n: halfword; {matching span amount }
rule_save: scaled; {temporary storage for overfull_rule }
auz_save: memory-word; {temporary storage for auz }
begin if cur_group # align_group then confusion("aligni");
unsave; {that align_group was for individual entries }
if cur_group # align_group then confusion("align0");
unsave; {that align_group was for the whole alignment }
if nest[nest_ptr — 1].mode_field = mmode then o «— display-indent
else 0 — 0;
( Go through the preamble list, determining the column widths and changing the alignrecords to dummy
unset boxes 801 );
(Package the preamble list, to determine the actual tabskip glue amounts, and let p point to this
prototype box 804 );
(Set the glue in all the unset boxes of the current list 805 );
flush_node_list(p); pop-alignment; (Insert the current list into its environment 812 );
end;
(Declare the procedure called align_peek 785)

806* {Make the running dimensions in rule ¢ extend to the boundaries of the alignment 806* ) =

begin if is_running (width(q)) then width(q) «— width(p);

if is_running (height(q)) then height(q) «— height(p);

if is_running (depth(q)) then depth(q) « depth(p);

if 0 # 0 then
begin r « link(q); link(q) <« null; q «— hpack(q, natural); shifi_amount(q) < o; link(q) « r;
link(s) <« q; subtype(q) «— subtype (list_ptr(q));
end;

end

This code is used in section 805.
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807% The unset box ¢ represents a row that contains one or more unset boxes, depending on how soon \cr
occurred in that row.

(Set the unset box ¢ and the unset boxes in it 807*) =
begin if mode = —vmode then
begin type(q) < hlist_node; width(q) — width(p);
end
else begin type(q) «— vlist-node; height(q) < height(p);
end;
glue_order(q) <« glue_order(p); glue_sign(q) — glue_sign(p); glue_set(q) «— glue_set(p);
shift_amount(q) «— o; r « link(list_ptr(q)); s < link(list_ptr(p)); pr < list_pir(q);
{ keep r predecessor in pr }
repeat (Set the glue in node r and change it from an unset node 808*);
pr — link(r); { ditto }
r— link(link(r)); s < link(link(s));
until r = null;
if align_chr = Rtlang then (Reverse align columns 1469* ;
end

This code is used in section 805.

808* A box made from spanned columns will be followed by tabskip glue nodes and by empty boxes as if
there were no spanning. This permits perfect alignment of subsequent entries, and it prevents values that
depend on floating point arithmetic from entering into the dimensions of any boxes.

(Set the glue in node r and change it from an unset node 808*) =
n «— span-count(r); t «— width(s); w < t; u <« hold_head;
while n > min_quarterword do

begin decr(n); {( Append tabskip glue and an empty box to list u, and update s and ¢ as the prototype
nodes are passed 809* );
end;
if u # hold_head then
if align_chr = Rtlang then
begin width(u) «— w; w «— width(s);
end;
if mode = —vmode then
( Make the unset node r into an hlist_node of width w, setting the glue as if the width were ¢ 810)
else (Make the unset node r into a vlist-node of height w, setting the glue as if the height were ¢ 811);
shift_amount(r) «— 0;
if w # hold_head then {append blank boxes to account for spanned nodes }
if align_-chr = Rtlang then
begin link (u) < link(hold_head); link(pu) «— r; link(pr) — u;
end
else begin link (u) <« link(r); link(r) < link(hold_head); r — u;
end

This code is used in section 807*.
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809% ( Append tabskip glue and an empty box to list u, and update s and ¢ as the prototype nodes are
passed 809*) =
s« link(s); v — glue_ptr(s); link(u) «— new_glue(v); u «— link(u); subtype(u) «— tab_skip_code + 1;
t — t + width(v);
if glue_sign(p) = stretching then
begin if stretch-order(v) = glue_order(p) then t «— t + round (float (glue_set(p)) * stretch (v));
end
else if glue_sign(p) = shrinking then
begin if shrink_order(v) = glue_order(p) then t — t — round (float(glue_set(p)) * shrink(v));
end;
s « link(s); link(u) — new-null-bozx; pu «— w; u «— link(u); t — t + width(s);
if mode = —vmode then width(u) «— width(s) else begin type(u) «— vlist_node; height(u) — width(s);
end

This code is used in section 808*.
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816¥* The first task is to move the list from head to temp_head and go into the enclosing semantic level.
We also append the \parfillskip glue to the end of the paragraph, removing a space (or other glue node)
if it was there, since spaces usually precede blank lines and instances of ‘$$’. The par_fill_skip is preceded
by an infinite penalty, so it will never be considered as a potential breakpoint.

This code assumes that a glue_node and a penalty-node occupy the same number of mem words.

( Get ready to start line breaking 816*) =
link (temp_head) <« link (head); r « tail;
if is_char_node(tail) then tail_append(new-penalty (inf-penalty))
else if type(tail) # glue_node then tail_append(new_penalty (inf-penalty))
else begin type(tail) — penalty_node; delete_glue_ref (glue_ptr(tail));
if is_not_mrule(tail) then flush-node_list(leader_ptr(tail))
else leader_ptr(tail) < null;
penalty (tail) — inf-penalty; v «— link (head);
while link (r) # tail do r — link(r);
end;
if in_auto_LR then
begin s « tail; tail < r; pop_stkLR; tail_append (s);
end;
link (tail) — new-param-_glue (par_fill_skip_code); init_cur_lang «— prev_graf mod 200000
init_I_hyf — prev_graf div 20000000 ; init_r_hyf «— (prev_graf div "200000) mod "100; pop_nest;
See also sections 827, 834, and 848.

This code is used in section 815.

859*% ( Compute the demerits, d, from 7 to cur_p 859*) =

begin d «— line_penalty + b;

if abs(d) > 10000 then d — 100000000 else d «— d * d;

if pi # 0 then
if pi > 0 then d — d+ pi * pi
else if pi > eject_penalty then d «— d — pi * pi;

if (break_type = hyphenated) A (type(r) = hyphenated) then
if cur_p # null then d «— d + double_hyphen_demerits
else d «— d + final_hyphen_demerits;

if abs(toint(fit_class) — toint(fitness(r))) > 1 then d «— d + adj_demerits;

end

This code is used in section 855.
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866¥* Here is the main switch in the line_break routine, where legal breaks are determined. As we move
through the hlist, we need to keep the active_width array up to date, so that the badness of individual lines
is readily calculated by t¢ry_break. It is convenient to use the short name act_width for the component of
active width that represents real width as opposed to glue.

define act_width = active_width[l] {length from first active node to current node }
define kern_break =
begin if —is_char_node (link(cur-p)) A auto-breaking then
if (type(link (cur-p)) = glue_node) A is-not_mrule (link (cur-p)) then
try_break (0, unhyphenated );
actwidth «— act_width + width(cur_p);
end

(Call try_break if cur_p is a legal breakpoint; on the second pass, also try to hyphenate the next word, if
cur_p is a glue node; then advance cur_p to the next node of the paragraph that could possibly be a
legal breakpoint 866*) =

begin if is_char_node(cur_p) then
( Advance cur_p to the node following the present string of characters 867 );
case type(cur_p) of
hlist_node, vlist_node, rule_node: act_width — act_width + width(cur_p);
whatsit_node: ( Advance past a whatsit node in the line_break loop 1362 );
glue_node: begin {If node cur_p is a legal breakpoint, call try_break; then update the active widths by
including the glue in glue_ptr(cur_p) 868*);
if second_pass N auto_breaking A is_not-mrule(cur_p) then {Try to hyphenate the following word 894 );
end;
kern_node: if subtype(cur_p) = explicit then kern_break
else act_width «— act_width + width(cur_p);
ligature_node: begin f « font(lig-char (cur_p));
act_width — act_width + char_width(f)(char_info(f)(character (lig-char (cur_p))));
end;
disc_node: {Try to break after a discretionary fragment, then goto done5 869 );
math_node: begin auto_breaking «— (subtype (cur_p) = after); kern_break;
end;
penalty-node: try-break (penalty (cur-p), unhyphenated );
mark_node, ins_node, adjust_node: do_nothing;
othercases confusion("paragraph")
endcases;
prev_p «— cur_p; cur-p <« link(cur_p);
done5: end

This code is used in section 863.
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868* When node cur_p is a glue node, we look at prev_p to see whether or not a breakpoint is legal at
cur_p, as explained above.
(If node cur_p is a legal breakpoint, call try_break; then update the active widths by including the glue in

glue_ptr(cur_p) 868*) =
if auto_breaking A is_not_mrule(cur_p) then
begin if is_char_node(prev_p) then try_break (0, unhyphenated)
else if precedes_break (prev-p) then try_break (0, unhyphenated)
else if (type(prev_p) = kern-node) A (subtype(prev_p) # explicit) then try_break (0, unhyphenated);
end;
if second_pass A auto_breaking then activate_mid_rule(cur_p)
else suppress-mid_rule(cur_p);
if is_not_supressed (cur_p) then
begin check_shrinkage(glue_ptr (cur_p)); q < glue_ptr(cur_p); act_width «— act-width + width(q);
active_width[2 + stretch_order(q)] « active_width[2 + stretch_order(q)] + stretch(q);
active_width[6] «— active_width[6] + shrink(q)
end

This code is used in section 866*.

875% The adjustment for a desired looseness is a slightly more complicated version of the loop just
considered. Note that if a paragraph is broken into segments by displayed equations, each segment will
be subject to the looseness calculation, independently of the other segments.

(Find the best active node for the desired looseness 875%) =
begin r «— link(active); actual_looseness — 0;
repeat if type(r) # delta_node then
begin line_diff «— toint(line_number(r)) — toint(best_line);
if ((line_diff < actuallooseness) A (looseness < line_diff )) v
((line_diff > actual_looseness) A (looseness > line_diff )) then
begin best_bet — r; actual_looseness — line_diff ; fewest_-demerits «— total_demerits(r);
end
else if (line_diff = actual_looseness) A (total_demerits(r) < fewest_demerits) then
begin best_bet < r; fewest_demerits « total_demerits(r);
end;
end;
r — link(r);
until r = last_active;
best_line «— line_number (best_bet);
end

This code is used in section 873.
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877¥% The total number of lines that will be set by post_line_break is best_line — prev_graf — 1. The last
breakpoint is specified by break_node(best_bet), and this passive node points to the other breakpoints via
the prev_break links. The finishing-up phase starts by linking the relevant passive nodes in forward order,
changing prev_break to next_break. (The next_break fields actually reside in the same memory space as the
prev_break fields did, but we give them a new name because of their new significance.) Then the lines are
justified, one by one.

define next_break = prev_break {new name for prev_break after links are reversed }

( Declare subprocedures for line_break 826) +=
procedure post_line_break (final_widow_penalty : integer);
label done, donel ;
var ¢,r,s: pointer; {temporary registers for list manipulation }
disc_break: boolean; { was the current break at a discretionary node? }
post_disc_break: boolean; {and did it have a nonempty post-break part? }
cur-width: scaled; {width of line number cur_line }
cur_indent: scaled; {left margin of line number cur_line }
t: quarterword; {used for replacement counts in discretionary nodes }
pen: integer; {use when calculating penalties between lines }
cur-line: halfword; {the current line number being justified }
tmp: pointer; { for LR manipulation }
begin debug if is_open_LR then confusion(" LRsp,in post_line_break ");
gubed
debug if is_open_LJ then confusion (" LIspuin post_line_break,");
gubed(Reverse the links of the relevant passive nodes, setting cur_p to the first breakpoint 878 };
cur_line «— prev_graf + 1;
repeat ( Justify the line ending at breakpoint cur_p, and append it to the current vertical list, together
with associated penalties and other insertions 880*);
iner (cur-line); cur_p «— next_break(cur_p);
if cur_p # null then
if —post_disc_break then (Prune unwanted nodes at the beginning of the next line 879 );
until cur_p = null;
if (cur_line # best_line) V (link (temp_head) # null) then confusion("line breaking");
prev_graf «— best_line — 1; (Flush the LJ stack 1419*);
end;

880%* The current line to be justified appears in a horizontal list starting at link (temp_head) and ending at
cur_break (cur_p). If cur_break (cur_p) is a glue node, we reset the glue to equal the right_skip glue; otherwise
we append the right_skip glue at the right. If cur_break (cur_p) is a discretionary node, we modify the list so
that the discretionary break is compulsory, and we set disc_break to true. We also append the left_skip glue
at the left of the line, unless it is zero.

( Justify the line ending at breakpoint cur_p, and append it to the current vertical list, together with
associated penalties and other insertions 880*) =
{ Adjust the LR stack based on LR nodes in this line 1420*);
(Modify the end of the line to reflect the nature of the break and to include \rightskip; also set the
proper value of disc_break 881*);
Insert LR nodes at the end of the current line 1421*);
Put the \leftskip glue at the left and detach this line 887*);
Call the packaging subroutine, setting just_boz to the justified box 889*);
Append the new box to the current vertical list, followed by the list of special nodes taken out of the
box by the packager 888 );
( Append a penalty node, if a nonzero penalty is appropriate 890 )

Py

This code is used in section 877*.
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881%* At the end of the following code, ¢ will point to the final node on the list about to be justified.
{ Modify the end of the line to reflect the nature of the break and to include \rightskip; also set the

proper value of disc_break 881*) =
q — cur_break (cur-p); disc_break «— false; post_disc_break — false;
if ¢ # null then {q¢ cannot be a char_node }
if type(q) = glue_node then
begin delete_glue_ref (glue_ptr(q));
if is-mrule(q) then leader_ptr(q) « null;
if R_to_L_line then
begin glue_ptr(q) « left_skip; add_glue_ref (left_skip); subiype(q) < left_skip_code + 1;
end
else begin glue_ptr(q) < right_skip; add_glue_ref (right_skip); subtype(q) < right_skip_code + 1;
end;
goto done;
end
else begin if type(q) = disc_node then
( Change discretionary to compulsory and set disc_break <« true 882)
else if (type(q) = math-node) V ((type(q) = kern-node) A (subtype(q) # acc-kern)) then
width (q) « O;
end
else begin g «— temp_head;
while link(q) # null do ¢ « link(q);
end;
(Put the \rightskip glue after node ¢ 886*);
done:

This code is used in section 880%.

886%* (Put the \rightskip glue after node ¢ 8s6*) =
if R_to_L_line then r « new_param_glue (left_skip_code)
else r — new_param_glue (right_skip_code);
link(r) < link(q); link(q) — r; g —r

This code is used in section 881%.

887% The following code begins with ¢ at the end of the list to be justified. It ends with ¢ at the beginning
of that list, and with link (temp_head) pointing to the remainder of the paragraph, if any.

(Put the \leftskip glue at the left and detach this line 887*) =
r — link(q); link(q) — null; q — link(temp_head); link(temp_head) «— 7;
if R_to_L_line then
begin if right_skip # zero_glue then
begin r «— new_param_glue(right_skip_code); link(r) «— q; q « r;
end;
end
else if left_skip # zero_glue then
begin r < new_param-glue (left_skip_code); link(r) «— q; q « r;
end

This code is used in section 880%.
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889¥* Now ¢ points to the hlist that represents the current line of the paragraph. We need to compute the
appropriate line width, pack the line into a box of this size, and shift the box by the appropriate amount of
indentation.
( Call the packaging subroutine, setting just_boz to the justified box 8s9*) =
if cur_line > last_special_line then
begin cur_width «— second_width; cur_indent «— second_indent;
end
else if par_shape_ptr = null then
begin cur_width «— first_width; cur_indent «— first_indent;
end
else begin cur_width «— mem/|[par_shape_ptr + 2 * cur_line].sc;
cur_indent — mem [par_shape_ptr + 2 % cur_line — 1].sc;
end;
adjust_tail «— adjust-head; just-box «— hpack(q, cur-width, exactly);
if R_to_L_vbor then
begin subtype(just_box) «— right_justify; { cur_indent := -cur_indent; }
end
else subtype (just_box) « left_justify;
shift_amount (just_box ) «— cur_indent

This code is used in section 880%*.
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899% ( Check that the nodes following kb permit hyphenation and that at least l_hyf + r_hyf letters have
been found, otherwise goto donel 899*) =
if hn < Lhyf + r_hyf then goto donel; {lhyf and r_hyf are > 1}
loop begin if —(is_char_node(s)) then
case type(s) of
ligature_node: do_nothing;
kern_node: if subtype(s) # normal then goto dones;
whatsit_node, penalty_node , ins_node, adjust_node, mark_node: goto dones ;
glue_node: if is_not_mrule(s) then goto done/
else goto donel;
othercases goto donel
endcases;
s« link(s);
end;
done/ :

This code is used in section 894.



$900 TEX82 PART 43: INITIALIZING THE HYPHENATION TABLES 127

943¥* Before we discuss trie building in detail, let’s consider the simpler problem of creating the hyf_distance,
hyf-num, and hyf-next arrays.
Suppose, for example, that TEX reads the pattern ‘ab2cdel’. This is a pattern of length 5, with ng ... n

o

002001 in the notation above. We want the corresponding trie_op code v to have hyf-distance[v] = 3,
hyf-num[v] = 2, and hyfnext[v] = o', where the auxiliary tric_op code v’ has hyf-distance[v'] = 0,
hyf-num[v'] = 1, and hyf-next[v'] = min_quarterword.

TEX computes an appropriate value v with the new_trie_op subroutine below, by setting
v’ «— new_trie_op (0, 1, min_quarterword), v — new-trie_op(3,2,v).

This subroutine looks up its three parameters in a special hash table, assigning a new value only if these
three have not appeared before for the current language.
The hash table is called trie_op_hash, and the number of entries it contains is trie_op_ptr.

( Global variables 13) +=

init trie_op_hash: array [neg_trie_op_size .. trie_op_size] of 0 .. trie_op_size;

{ trie op codes for quadruples }

trie_used: array [ASCII_code] of quarterword; {largest opcode used so far for this language }
trie_op_lang: array [1 .. trie_op_size] of ASCII_code; {language part of a hashed quadruple }
trie_op_val: array [l .. trie_op_size] of quarterword; {opcode corresponding to a hashed quadruple }
trie_op_ptr: 0 .. trie_op_size; {number of stored ops so far }

tini

944%F It’s tempting to remove the overflow stops in the following procedure; new_trie_op could return
min_quarterword (thereby simply ignoring part of a hyphenation pattern) instead of aborting the job.
However, that would lead to different hyphenation results on different installations of TEX using the same
patterns. The overflow stops are necessary for portability of patterns.

{ Declare procedures for preprocessing hyphenation patterns 944* ) =
function new_trie_op(d,n : small_number; v : quarterword): quarterword;
label exit;
var h: neg_trie_op_size .. lrie_op_size; {trial hash location }
w: quarterword; {trial op code }
I: 0..trie_op_size; {pointer to stored data }
begin h « abs(toint(n) + 313 = toint(d) + 361 = toint(v) + 1009 x toint (cur-lang)) mod (trie_op_size —
neg_trie_op_size ) + neg-trie_op_size;
loop begin | «— trie_op_hash[h];
if | =0 then {empty position found for a new op }
begin if trie_op_ptr = trie_op_size then overflow("pattern memory ops", tric_op_size);
u — trie_used [cur_lang];
if v = maz_quarterword then
overflow("pattern memory, ops,per language", maz_quarterword — min_quarterword);
iner (trie_op_ptr); incr(u); trie_used [cur_lang] <« u; hyf-distance[trie_op_ptr] — d;
hyf-num[trie_op_ptr] — n; hyf-next[trie_op_ptr] — v; trie_op_lang[trie_op_ptr] — cur_lang;
trie_op_hash|h| — trie_op_ptr; trie_op_val[trie_op_ptr] — u; new_trie_op «— u; return;
end;
if (hyf-distance[l] = d) A (hyf-num([l] = n) A (hyf-next[l] = v) A (trieop_-lang[l] = cur_lang) then
begin new_trie_op « trie_op_val[l]; return;
end;
if h > —trie_op_size then decr(h) else h «— trie_op_size;
end;
erit: end;
See also sections 948*, 949, 953, 957, 959, 960, and 966.

This code is used in section 942.
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948% Let us suppose that a linked trie has already been constructed. Experience shows that we can often
reduce its size by recognizing common subtries; therefore another hash table is introduced for this purpose,
somewhat similar to trie_op_hash. The new hash table will be initialized to zero.

The function trie_node(p) returns p if p is distinct from other nodes that it has seen, otherwise it returns
the number of the first equivalent node that it has seen.

Notice that we might make subtries equivalent even if they correspond to patterns for different languages,
in which the trie ops might mean quite different things. That’s perfectly all right.

{ Declare procedures for preprocessing hyphenation patterns 944* ) +=
function trie_node(p : trie_pointer): trie_pointer; {converts to a canonical form }
label exit;
var h: trie_pointer; {trial hash location }
q: trie_pointer; {trial trie node }
begin h «— abs(toint(trie_c[p]) + 1009 * toint (trie_o[p]) +
2718 « toint (trie_l[p]) + 3142 * toint (trie-r[p])) mod trie_size;
loop begin q « trie_hash[h];
if ¢ =0 then
begin trie_hash[h] — p; trie_node «— p; return;
end;
if (trie_c[q] = trie_c[p]) A (trie-o[q] = trie_o[p]) A (trie_l[q] = trie-l[p]) A (trie_r[q] = trie_r[p]) then
begin trie_node «— ¢; return;
end;
if h > 0 then decr(h) else h « trie_size;
end;
exit: end,;
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989¥* The global variable output_active is true during the time the user’s output routine is driving TEX.

( Global variables 13) +=
output_active: boolean; {are we in the midst of an output routine? }
splited_ins: array [0 .. 255] of boolean;

990% (Set initial values of key variables 21*) +=
output_active «— false; insert_penalties < 0;
for i — 0 to 255 do splited_ins[i] — false;

992¥ At certain times box 255 is supposed to be void (i.e., null), or an insertion box is supposed to be
ready to accept a vertical list. If not, an error message is printed, and the following subroutine flushes the
unwanted contents, reporting them to the user.

procedure boz_error(n : eight_bits);
begin error; begin_diagnostic; print_nl("The following, box has been deleted:");
show-box (box(n)); end-diagnostic(true); flush-node_list(boxz(n)); box(n) «— null;

end;

( Define append_mid_rule procedure 1440*)

1014* As the page is finally being prepared for output, pointer p runs through the vlist, with prev_p trailing
behind; pointer ¢ is the tail of a list of insertions that are being held over for a subsequent page.

(Put the optimal current page into box 255, update first-mark and bot-mark, append insertions to their
boxes, and put the remaining nodes back on the contribution list 1014*) =
if ¢ = best_page_break then best_page_break — null; {c not yet linked in }
( Ensure that box 255 is empty before output 1015 );
insert_penalties — 0; { this will count the number of insertions held over }
for ¢ — 0 to 255 do splited_ins|[q] — false;
save_split_top_skip «— split_top_skip;
if holding_inserts < 0 then (Prepare all the boxes involved in insertions to act as queues 1018 );
q «— hold_head; link(q) < null; prev_p «— page_head; p « link(prev_p);
while p # best_page_break do
begin if type(p) = ins_node then
begin if holding-inserts < 0 then (Either insert the material specified by node p into the
appropriate box, or hold it for the next page; also delete node p from the current page 1020 );
end
else if type(p) = mark_node then {Update the values of first_mark and bot_mark 1016 );
prev-p « p; p < link(prev_p);
end;
split_top_skip — save_split_top_skip; {Break the current page at node p, put it in box 255, and put the
remaining nodes on the contribution list 1017 );
(Delete the page-insertion nodes 1019 )

This code is used in section 1012.
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1021* (Wrap up the box specified by node r, splitting node p if called for; set wait «— true if node p
holds a remainder after splitting 1021*) =
begin if type(r) = split_up then
if (broken_ins(r) = p) A (broken_ptr(r) # null) then
begin while link(s) # broken_ptr(r) do s « link(s);
link (s) «— null; split_top_skip «— split_top_ptr(p); ins_ptr(p) — prune_page_top (broken_ptr(r));
if ins_ptr(p) # null then
begin temp_ptr «— wvpack (ins_ptr(p), natural); height(p) <« height (temp_ptr) + depth(temp_ptr);
free_node(temp_ptr, box_node_size); wait «— true; splited_ins[subtype(r)] « true;
end;
end;
best_ins_ptr(r) «— null; n «— qo(subtype(r)); temp_ptr — list_ptr(box(n));
free_node (box(n), box_node_size); boxr(n) «— vpack (temp_pir, natural);
end

This code is used in section 1020.
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1030¥ We shall concentrate first on the inner loop of main_control, deferring consideration of the other
cases until later.

GATEX:

We should double cases of inner loop to read semitic characters and assign approperiate font in

accordance with their joining attributes.

define
define
define
define
define
define
define
define

define
define

define
define
define
define
define
define
define
define

(Declare
(Declare

big-switch =60 {go here to branch on the next token of input }

main_loop = 70 { go here to typeset a string of consecutive characters }
main_loop_wrapup = 80 { go here to finish a character or ligature }
main_loop_-move = 90 { go here to advance the ligature cursor }
main_loop_move_lig = 95 {same, when advancing past a generated ligature }
main_loop_lookahead =100 {go here to bring in another character, if any }
main_lig_loop = 110 { go here to check for ligatures or kerning }
append_normal_space = 120 { go here to append a normal space between words }

pre_lookahead_one = 121 { backing from main_loop_lookahead + 1}
post_lookahead_one = 122 {skip semi_chr check in main_loop_lookahead + 1}

semi-main_loop = 130 {go here to typeset cur_chr in the current font }
semi-mid_loop = 135 {like main_loop_2, but f is already adjusted }
semi-lookahead = 140 {like main_loop-2, but several variables are set up }
semi_lig-loop = 145 { go here to check for ligature or kern }

manual =0 {should be > normal < LRsw_maz }

autoLR =1 {should be > normal < LRsw-maz }

autofont =2 {should be > normal < LRsw_maz }

automatic =3 {should be > normal < LRsw-maz }

action procedures for use by main_conirol 1043*)
the procedure called handle_right_brace 1068 )

procedure main_control; {governs TEX'’s activities }
label big_switch, reswitch, main_loop , main_loop_wrapup , main_loop-move , main_loop-move + 1,

var t:

main-loop-move + 2, main_loop_move_lig, main_loop_lookahead , main_loop_lookahead + 1,
main_lig_loop, main_lig_loop + 1, main_lig_loop + 2, semi_main_loop, semi_main_loop + 1,
semi-main_loop + 2, semi_mid_loop, semi_lookahead, semi_lookahead + 1, semi_lookahead + 2,
semi_lookahead + 3, semi_lig_loop, append_normal_space, exit;

integer; { general-purpose temporary variable }

l: quarterword; {the current character or ligature }
c: eight_bits; {the most recent character }
r: halfword; {the next character for ligature/kern matching }

k: 0

.. font_mem_size; {index into font_info }

q: pointer; {where a ligature should be detached }
i: four_quarters; {character information bytes for [}
J: four_quarters; {ligature/kern command }

[

, acc_font: internal_font_number; {the current font }

fontadj: boolean; {should the current font be adjusted? }
acc_char: four_quarters;

begin
{ Reset

if every_job # null then begin_token_list (every_job, every_job_text);
last char params 1386* );

big_switch: get_r_token;

reswitch:
case a
hmode
else
hmode
hmode
hmode

( Give diagnostic information, if requested 1031 );

bs(mode) + cur_cmd of

+ letter, hmode + other_char: if is_semi_char (cur—-chr) then goto semi-main_loop
goto main_loop;

+ char_given: goto main_loop;

+ semi_given: goto semi_main_loop;

+ char-num: begin if (cur_chr = Lftlang) A check_latin_font then goto big_switch
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else if (cur_chr = Rtlang) A check_semitic_font then goto big_switch;
t «— cur_chr; scan_char_num; cur_chr «— cur_val;
if ¢t = Lftlang then goto main_loop
else goto semi_main_loop;
end;
hmode + no-boundary: begin get_z_token;

if (cur_cmd = letter) V (cur-emd = other_char) V (cur-cmd = char_given) V (cur-cmd = char_num)

then cancel_boundary «— true;

goto reswitch;

end;
hmode + spacer, hmode + ex_space: begin if (cur_chr = Rtlang) V (is_semi_char (cur_chr)) then

begin if check_semitic_font then goto big_switch;
end

else if check_latin_font then goto big_switch;

if (cur_emd = ex_space) V (space_factor = 1000) then goto append_normal_space

else call_app_space;

end;
mmode + ex_space: begin if cur_chr = Rtlang then set_semi_font

else set_latin_font;

goto append_normal_space;

end;

( Cases of main_control that are not part of the inner loop 1045 )

end; {of the big case statement }

goto big_switch;
semi_main_loop: (handle semitic character such as TeX main loop 1432*);
main_loop: { Append character cur_chr and the following characters (if any) to the current hlist in the

current font; goto reswitch when a non-character has been fetched 1034* );

append-normal_space: { Append a normal inter-word space to the current list, then goto big_switch 1041*);
erit: end;
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1034*% We leave the space_factor unchanged if sf_code (cur_chr) = 0; otherwise we set it equal to sf_code (cur_chr) ]
except that it should never change from a value less than 1000 to a value exceeding 1000. The most common
case is sf_code(cur_chr) = 1000, so we want that case to be fast.

The overall structure of the main loop is presented here. Some program labels are inside the individual
sections.

define adjust_space_factor =

main-s «— sf-code(cur-chr);

if main-s = 1000 then space_factor «— 1000

else if main_s < 1000 then
begin if main_s > 0 then space_factor «— main_s;
end

else if space_factor < 1000 then space_factor «— 1000

else space_factor — main_s

{ Append character cur_chr and the following characters (if any) to the current hlist in the current font;
goto reswitch when a non-character has been fetched 1034*) =
if check_latin_font then goto big_switch;
adjust_space_factor; (Reset last char params 1386* );
main-f «— cur_font; bchar «— font_bchar[main_f]; false_bchar «— font_false_bchar|main_f];
if mode > 0 then
if language # clang then fix_language;
fast_get_avail (lig-stack); font(lig-stack) < main_f; cur-l « qi(cur_chr); character(lig-stack) « cur-l;
cur-q «— tail;
if cancel_boundary then
begin cancel_boundary — false; main_k — non_address;
end
else main_k — bchar_label[main_f];
if main_k = non_address then goto main_-loop_-move +2; {no left boundary processing }
cur-r «— cur-l; cur_l < non_char; goto main_lig-loop +1; {begin with cursor after left boundary }

main_loop_wrapup: {Make a ligature node, if ligature_present; insert a null discretionary, if
appropriate 1035 );

main_loop_move: (If the cursor is immediately followed by the right boundary, goto reswitch; if it’s
followed by an invalid character, goto big_switch; otherwise move the cursor one step to the right
and goto main_lig_loop 1036 );

main_-loop_lookahead: {Look ahead for another character, or leave lig-stack empty if there’s none
there 1038* );

main_lig_-loop: (If there’s a ligature/kern command relevant to cur_l and cur_r, adjust the text
appropriately; exit to main_loop_wrapup 1039 );

main_loop_move_lig: { Move the cursor past a pseudo-ligature, then goto main_loop_lookahead or
main_lig_-loop 1037)

This code is used in section 1030%*.
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1038¥% The result of \char can participate in a ligature or kern, so we must look ahead for it.

{Look ahead for another character, or leave lig_stack empty if there’s none there 1038*) =
get_next; {set only cur_emd and cur_chr, for speed }
if cur_cmd = letter then goto main_loop_lookahead + 1;
if cur_cmd = other_char then goto main_loop_lookahead + 1;
if cur_cmd = char_given then goto post_lookahead_one;
z-token; {mnow expand and set cur_cmd, cur_chr, cur_tok }
if cur_-cmd = letter then goto main_loop_lookahead + 1;
if cur_cmd = other_char then goto main_loop_lookahead + 1;
if cur_cmd = char_given then goto post_lookahead_one;
if (cur_cmd = char_num) A (cur-chr = Lftlang) then
begin scan_char_num; cur_chr «— cur_val; goto post_lookahead_one;
end;
if cur-cmd = no_boundary then bchar «— non_char;
pre_lookahead_one: cur_r < bchar; lig_stack — null; goto main_lig_loop;
main_loop_lookahead + 1: if is_semi_char (cur_chr) then goto pre_lookahead_one;
post_lookahead_one: adjust_space_factor; fast_get_avail(lig_stack); font(lig_stack) «— main_f;
cur-r « qi(cur-chr); character (lig-stack) «— cur_r;
if cur_r = false_bchar then cur_r — non_char {this prevents spurious ligatures }

This code is used in section 1034%*.

1041*¥ The occurrence of blank spaces is almost part of TEX’s inner loop, since we usually encounter
about one space for every five non-blank characters. Therefore main_control gives second-highest priority to
ordinary spaces.

When a glue parameter like \spaceskip is set to ‘Opt’, we will see to it later that the corresponding glue
specification is precisely zero_glue, not merely a pointer to some specification that happens to be full of
zeroes. Therefore it is simple to test whether a glue parameter is zero or not.

( Append a normal inter-word space to the current list, then goto big_switch 1041%) =
if is_semi_font(cur_font) then
if semi_space_skip = zero_glue then
begin { Find the glue specification, main_p, for text spaces in the current font 1042 );
temp_ptr «— new-glue (main-p);
end
else temp_ptr — new_param_glue(semi_space_skip_code )
else if space_skip = zero_glue then
begin (Find the glue specification, main_p, for text spaces in the current font 1042 );
temp_ptr «— new_glue (main_p);
end
else temp_ptr — new_param_glue (space_skip_code);
link (tail) — temp_ptr; tail «— temp_ptr; (Reset last char params 1386* );
goto big_switch

This code is used in section 1030%*.
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1043%* (Declare action procedures for use by main_control 1043*) =
procedure app_space(zsp, sp : halfword); {handle spaces when space_factor # 1000 }
var ¢: pointer; {glue node }
begin if (space_factor > 2000) A (glue_par (zsp) # zero_glue) then q «— new_param_glue(xsp)
else begin if glue_par(sp) # zero_glue then main_p «— glue_par(sp)
else (Find the glue specification, main_p, for text spaces in the current font 1042 );
main-p — new_spec(main_p);
(Modify the glue specification in main_p according to the space factor 1044 );
q — new_glue(main_p); glue_ref_count(main_p) — null;
end;
link (tail) < ¢; tail < q; (Reset last char params 1386* );
end;

See also sections 1047, 1049%, 1050, 1051, 1054, 1060, 1061, 1064, 1069, 1070*, 1075, 1079, 1084, 1086%, 1091*, 1093, 1095,
1096*, 1099, 1101, 1103, 1105%, 1110%, 1113, 1117, 1119%, 1123*%, 1127, 1129, 1131, 1135, 1136, 1138, 1142, 1151%, 1155%,
1159, 1160%, 1163, 1165%, 1172, 1174, 1176, 1181, 1191, 1194, 1200%, 1211, 1270, 1275%, 1279, 1288, 1293, 1302*, 1348%,
1376, 1447%, 1457%, and 1481%.

This code is used in section 1030%*.

1049*% The ‘you_cant’ procedure prints a line saying that the current command is illegal in the current
mode; it identifies these things symbolically.

(Declare action procedures for use by main_control 1043*) +=

procedure you_cant;
begin print_err("Youycan“tyuse,"); print_cmd_chr(cur_emd, cur_chr); print(" "uin,");
print_mode (mode); or_S (print (" oo meou ,So0"));

end;
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1056F As an introduction to these routines, let’s consider one of the simplest cases: What happens when
“\hrule’ occurs in vertical mode, or ‘\vrule’ in horizontal mode or math mode? The code in main_control
is short, since the scan_rule_spec routine already does most of what is required; thus, there is no need for a
special action procedure.

Note that baselineskip calculations are disabled after a rule in vertical mode, by setting prev_depth «
ignore_depth .

( Cases of main_control that build boxes and lists 1056*) =
vmode + hrule, hmode + vrule, mmode + vrule: begin tail_append (scan-rule-spec);
if abs(mode) = vmode then
begin prev_depth — ignore_depth; (Set rule justification 1428*};
end
else if abs(mode) = hmode then space_factor «— 1000;
end;
See also sections 1057, 1063, 1067, 1073, 1090*, 1092, 1094, 1097, 1102, 1104, 1109, 1112, 1116, 1122* 1126, 1130, 1134, 1137,
1140, 1150, 1154%*, 1158, 1162, 1164, 1167, 1171, 1175, 1180, 1190, 1193, 1413*, and 1471*.

This code is used in section 1045.

1070* Here is where we clear the parameters that are supposed to revert to their default values after every
paragraph and when internal vertical mode is entered.

(Declare action procedures for use by main_control 1043*) +=
procedure normal_paragraph;

begin if looseness # 0 then eq_word_define (int-base + looseness_code, 0);

if hang_indent # 0 then eq word_define(dimen_base + hang_indent_code,0);

if hang_after # 1 then eq_word_define (int_base + hang_after_code,1);

if par_shape_ptr # null then eq_define(par_shape_loc, shape_ref , null);

( Check parargraph justification 1429*);

end;
1072¥% (Cases of print_cmd_chr for symbolic printing of primitives 227) +=
hmove: if chr_code =1 then print_esc("moveleft") else print_esc("moveright");
vmove: if chr_code =1 then print_esc("raise") else print_esc("lower");
make_box: case chr_code of

bozr_code: print_esc("box");

copy-code: print_esc("copy");

last_boz_code: print_esc("lastbox");

vsplit_code: print_esc("vsplit");

vtop_code: print_esc("vtop");

vtop-code + vmode: print_esc("vbox");

vtop_code + hmode + 1: prini_esc("hboxR");

othercases print_esc("hbox")

endcases;
leader_ship: if chr_code = a_leaders then print_esc("leaders")

else if chr_code = c_leaders then print_esc("cleaders")

else if chr_code = z_leaders then print_esc("xleaders")
else print_esc("shipout");
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1076¥* The global variable adjust_tail will be non-null if and only if the current box might include adjust-
ments that should be appended to the current vertical list.

( Append box cur_boz to the current list, shifted by boz_contert 1076*) =
begin if cur_box # null then
begin shift_amount (cur_box) « boz_context;
if abs(mode) = vmode then
begin append-to_vlist(cur_box); (Set cur_bozr justification 1427*);
if adjust_tail # null then
begin if adjust_head # adjust_tail then
begin link (tail) — link(adjust_head); tail «— adjust_tail;
end;
adjust_tail — null;
end;
if mode > 0 then build_page;
end
else begin if abs(mode) = hmode then space_factor — 1000
else begin p «— new_noad; math_type(nucleus(p)) «— sub_box; info(nucleus(p)) < cur_box;
cur_box «— p;
end;
link (tail) — cur_box; tail «— cur_-box;
end;
end;
end

This code is used in section 1075.

1078% (Append a new leader node that uses cur_box 1078*) =
begin ( Get the next non-blank non-relax non-call token 404 );
if ((cur_cmd = hskip) A (abs(mode) # vmode)) V ((cur-cmd = vskip) A (abs(mode) = vmode)) V
((cur_cmd = mskip) A (abs(mode) = mmode)) then

begin append_glue; subtype(tail) «— box_context — (leader_flag — a_leaders);
leader_ptr (tail) «— cur_box;
if abs(mode) = vmode then (Set cur_box justification 1427*);
end

else begin print_err ("Leaders not followed, by proper, glue");
help3 ("You,should say,,” \leaders <box or rule><hskip or vskip> .")
("I found the <box or rule>, but there s no suitable")
("<hskipyor,vskip>, so I ‘m ignoring these leaders."); back-error; flush_node_list(cur_box);
end;

end

This code is used in section 1075.
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1081* (Remove the last box, unless it’s part of a discretionary 1081*) =
begin ¢ «— head,;
repeat p «— gq;
if —is_char_node(q) then
if type(q) = disc-node then
begin for m «— 1 to replace_count(q) do p «— link(p);
if p = tail then goto done;
end;
q < link(p);
until ¢ = tail;
cur-box « tail; shift_amount(cur_bozx) < 0; subtype(cur_box) <« min_quarterword; tail — p;
link(p) «— null;
done: end

This code is used in section 1080.

1083* Here is where we enter restricted horizontal mode or internal vertical mode, in order to make a box.

(Initiate the construction of an hbox or vbox, then return 1083*) =
begin k < cur_chr — vtop_code; saved(0) < boz_context;
if £ > hmode then n «— 1
else n «— 0;
k—k-—mn;
if k = hmode then

if (bow_context < boz_flag) A (abs(mode) = vmode) then scan_spec(adjusted_hboz_group, true)
else scan_spec(hbox_group, true)
else begin if k = vmode then scan_spec(vboz_group, true)
else begin scan_spec(vtop_group, true); k «— vmode;
end;
normal_paragraph;
end;
push_nest; mode — —k;
if £ = vmode then
begin prev_depth «— ignore_depth;
if every_vbozx # null then begin_token_list (every_vbox, every_vboz_text);
end
else begin space_factor «+ 1000; { Test n = 1 1409* );
if every_hbox # null then begin_token_list(every_-hbox, every_hbox_text);
end;
return;
end

This code is used in section 1079.
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1086%* (Declare action procedures for use by main_control 1043*) +=
procedure package(c : small_number);
var h: scaled; {height of box }
p: pointer; {first node in a box }
d: scaled; {max depth}
begin d «— box_maz_depth; unsave; save_ptr «— save_ptr — 3;
if mode = —hmode then
begin ( Test auto_LR 1408*);
cur-box « hpack (link (head), saved (2), saved(1));
end
else begin cur_box «— upackage(link (head), saved (2), saved (1),d);
if ¢ = vtop_code then (Readjust the height and depth of cur_boz, for \vtop 1087 );
end;
pop_nest; boz_end(saved (0));
end;

1090% ( Cases of main_control that build boxes and lists 1056* ) +=
vmode + start_par: new_graf (cur_chr > 0);
vmode + letter, vmode + other_char, vmode + char_num, vmode + char_given, vmode + math_shift,
vmode + un_hbox , vmode + vrule, vmode + accent, vmode + discretionary, vmode + hskip,
vmode + valign, vmode + ex_space, vmode + no_boundary, vmode + semi_given, vmode + LR:
begin back_input; new_graf (true);
end;

1091* (Declare action procedures for use by main_control 1043*) +=

function norm_min(h : integer): small_number;
begin if & <0 then norm-min «— 1 else if h > 63 then norm-min — 63 else norm_min «— h;
end;

procedure new_graf (indented : boolean);
begin prev_graf — 0;
if (mode = vmode) V (head # tail) then tail_append(new_param_glue (par_skip_code));
push_nest; mode — hmode; space_factor «— 1000; set_cur_lang; clang «— cur_lang;

139

prev_graf — (norm_min(left_hyphen_min) * ‘100 + norm_min(right_hyphen_min)) * 200000 + cur_lang;

emit_par_-LR;
if indented then

begin tail_append (new-null_box); width(tail) «— par_indent; end;
(Insert every_semi_par 1404*);
if every_par # null then begin_token_list(every_par, every_par_tect);
if nest_ptr = 1 then build_page; {put par_skip glue on current page }
end;
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1096* (Declare action procedures for use by main_control 1043*) +=
procedure LR _line_break(wp : integer);
var p: pointer;
begin p « link (head);
while ((p # null) A (whatsit-LR(p))) do p « link(p);
if p # null then line_break (wp)
else begin p « link(head); pop-nest; flush-node_list(p);
end;
end;
procedure end_graf;
begin if mode = hmode then
begin if head = tail then pop_nest {null paragraphs are ignored }
else LR _line_break (widow_penalty);
normal_paragraph; error_count «— 0;
end;
end;

1105¥% When delete_last is called, cur_chr is the type of node that will be deleted, if present.

(Declare action procedures for use by main_control 1043*) +=
procedure delete_last;
label exit;
var p,q: pointer; {run through the current list }
begin if (mode = vmode) A (tail = head) then
{ Apologize for inability to do the operation now, unless \unskip follows non-glue 1106 )
else begin p — find_last(cur_chr);
if p # null then
begin if (p = head) A ((link(p) = null) V (type(link(p)) # cur_chr)) then
begin g <« p; head « link(p);
end
else if link(p) # tail then
begin g «— link(p); link(p) « link(q); p — ¢;
end
else begin ¢ < tail; tail «— p;
end;
link(p) « null; flush-node_list(q);
end;
end;
erit: end;

§1096



§1110  TEXs2 PART 47: BUILDING BOXES AND LISTS 141

1110* (Declare action procedures for use by main_control 1043*) +=
procedure unpackage;
label exit;
var p: pointer; {the box }
c: boz_code .. copy_code; {should we copy? }
begin ¢ «— cur_chr; scan-eight_bit_int; p «— box(cur-val);
if p = null then return,
if (abs(mode) = mmode) V ((abs(mode) = vmode) A (type(p) # vlist_node)) V
((abs(mode) = hmode) A (type(p) # hlist_node)) then
begin print,err("Incompatible\_,list\_,can’tube\_,unboxed");
help3("Sorry, Pandora. (You sneaky,devil.)")
("Iurefuseutouunboxuanu\hboxuinuverticalumodeuoruviceuversa. ")
("And, I, ,can "t open any, boxes in math mode.");
error; return;
end;
if ¢ = copy-code then link(tail) « copy-node_list (list_ptr(p))
else begin link (tail) «— list_ptr(p); box(cur—val) «— null; free_node(p, box_node_size);
end;
if abs(mode) = vmode then
while link (tail) # null do
begin tail < link(tail);
if (type(tail) = rule-node) V (type(tail) = hlist_node) V (type(tail) = vlist-node) then
if subtype(tail) = min_quarterword then
if R_to_L_vboxr then subtype(tail) «— right_justify
else subtype(tail) — left_justify;
end
else while link (tail) # null do tail «— link (tail);
erit: end;

1119% (Declare action procedures for use by main_control 1043*) +=
procedure build_discretionary;
label done, exit;
var p, q: pointer; {for link manipulation }
n: integer; {length of discretionary list }
begin unsave;
{ Prune the current list, if necessary, until it contains only char_node, kern_node, hlist_node, vlist_node,
rule-node, and ligature_node items; set n to the length of the list, and set ¢ to the list’s tail 1121 );
p <« link(head); pop_nest;
if link(q) # null then q « link(q);
case saved(—1) of
0: pre_break (tail) «— p;
1: post_break (tail) «— p;
2: { Attach list p to the current list, and record its length; then finish up and return 1120);
end; {there are no other cases }
incr(saved(—1)); new_save_level (disc_group); scan_left_brace; push_nest; mode «— —hmode;
space_factor «— 1000;
exrit: end;
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1122¥ We need only one more thing to complete the horizontal mode routines, namely the \accent
primitive.
( Cases of main_control that build boxes and lists 1056* ) +=
hmode + accent: if cur_chr = Lftlang then make_accent
else if cur_chr > Rtlang + 1 then retain_acc «— true
else make_semi_accent(cur_chr > Rtlang);

1123* The positioning of accents is straightforward but tedious. Given an accent of width a, designed for
characters of height x and slant s; and given a character of width w, height h, and slant ¢: We will shift the
accent down by x — h, and we will insert kern nodes that have the effect of centering the accent over the
character and shifting the accent to the right by 6§ = %(w —a)+ h-t—x-s. If either character is absent
from the font, we will simply use the other, without shifting.

U;L-’IEX: Semitic accents are more complicated, so we left make_accent procedure for latin accents and define
a new function to deal with semitic accents.

(Declare action procedures for use by main_control 1043*) +=
procedure make_accent;
var s,t: real; {amount of slant }
p,q,r: pointer; {character, box, and kern nodes }
[+ internal_font_number; {relevant font }
a,h,z,w, delta: scaled; {heights and widths, as explained above }
i: four_quarters; {character information }
begin scan_char_num; f « cur_latif; p < new_character(f, cur_val);
if p # null then
begin x — z_height(f); s « slant(f)/float_constant(65536);
a « char_width( f)(char_info(f)(character(p)));
do_assignments;
( Create a character node ¢ for the next character, but set ¢ < null if problems arise 1124* );
if ¢ # null then (Append the accent with appropriate kerns, then set p < ¢ 1125);
link (tail) < p; tail «— p; space_factor «— 1000;
end;
end;

1124* (Create a character node ¢ for the next character, but set ¢ < null if problems arise 1124*) =
q — null;
if (((cur-cmd = letter) V (cur-ecmd = other_char)) A has_semi_font(cur_chr)) V ((cur_emd =
char_num) A (cur_chr = Rtlang)) V (cur-cmd = semi_given) then
begin f — cur_semif;
if cur_cmd = semi_given then cur_cmd «— char_given;
end
else f — cur_latif;
if (cur_cmd = letter) V (cur_cmd = other_char) V (cur-cmd = char_given) then
q — new_character (f, cur_chr)
else if cur_cmd = char_num then
begin scan_char-num; q < new-character (f, cur_val);
end
else back_input

This code is used in section 1123%*.
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1128% (Express consternation over the fact that no alignment is in progress 1128*) =
begin print_err("Misplaced,"); print_cmd_chr(cur-cmd, cur_chr);
if (cur_tok = tab_token + "&") V (cur_-tok = tab_token + "g") then
begin help6 ("I can”t figure out why, you would want to,use a tab mark")
("here .uIf you,just want an ampersand, the remedy,is ")
("simple: Justytype, I\& _now. But,if some right brace")
("up._|aboveuhasuendeduauprevious|_,alignmentuprematurely , ")
("you “reyprobably due for more error messages, uanduyou")
("mightutryutypingu‘ S nowyjust to,see what is salvageable." );
end
else begin help5 ("I can "t figure out,why you would want to,use a tab_mark")
("oru\cruoru\spanujustunow . quusomethingulikeuaurightubrace")
("upuaboveuhasuendeduauprevious._|alignmentuprematurely , ")
("you “reyprobably due for more error messages, uanduyou")
("mightutryutypingu‘ S Lnow,just to see what,is salvageable.");
end;
error;
end

This code is used in section 1127.

143
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1139*% (Go into ordinary math mode 1139*) =
begin push-math(math_shift_group); eq-word_define (int_base + cur_fam_code, —1);
if every-math # null then begin_token_list (every-math, every_-math_text);
(Insert every_semi_math 1405*);
end
This code is used in sections 1138 and 1142.

1145%¥ When we enter display math mode, we need to call line_break to process the partial paragraph
that has just been interrupted by the display. Then we can set the proper values of display_width and
display_indent and pre_display_size.

( Go into display math mode 1145*) =
begin if head = tail then {‘\noindent$$’ or ‘$$ $$’}
begin pop_nest; w «— —maz_dimen;

end

else begin LR_line_break (display-widow_penalty);

( Calculate the natural width, w, by which the characters of the final line extend to the right of the
reference point, plus two ems; or set w < maz_dimen if the non-blank information on that line is
affected by stretching or shrinking 1146 );

end; {now we are in vertical mode, working on the list that will contain the display }

( Calculate the length, I, and the shift amount, s, of the display lines 1149*);
push_math(math_shift_group); mode «— mmode; eq-word_define(int_base + cur_fam_code, —1);
eq-word_define (dimen_base + pre_display_size_code , w);

eq-word_define (dimen_base + display_width_code,l); eq-word_define(dimen_base + display_indent_code, s);
if every_display # null then begin_token_list(every_display, every-display_-text);

(Insert every_semi_display 1406 );

if nest_ptr = 1 then build_page;

end

This code is used in section 1138.
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1149% A displayed equation is considered to be three lines long, so we calculate the length and offset of
line number prev_graf + 2.

( Calculate the length, I, and the shift amount, s, of the display lines 1149*) =
if par_shape_ptr = null then
if (hang-indent # 0) A (((hang-after > 0) A (prev_graf + 2 > hang-after)) vV
(prev_graf + 1 < —hang-after)) then
begin if R_to_L_vbox then
if hang_indent > 0 then
begin | «— hsize — hang_indent; s < 0,
end
else begin s «— —hang_indent; | «— hsize;
end
else begin | « hsize — abs(hang-indent);
if hang_indent > 0 then s « hang-indent else s «— 0;
end;
end
else begin | «— hsize; s — 0,
end
else begin n «— info(par_shape_ptr);
if prev_graf +2 > n then p < par_shape_ptr +2*n
else p — par_shape_plr + 2 x (prev_graf + 2);
s «— mem/[p — 1].s¢; 1 «— mem|p].sc;
if R_to_L_vbox then
if s >0 then s+ 0
else s — —s;
end

This code is used in section 1145%*.
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1151*% Recall that the nucleus, subscr, and supscr fields in a noad are broken down into subfields called
math_type and either info or (fam, character). The job of scan-math is to figure out what to place in one
of these principal fields; it looks at the subformula that comes next in the input, and places an encoding of
that subformula into a given word of mem.

UZL-’IEX: Using dig_fam for semitic digits in math and reporting illegal semitic characters.

define digfam_in_range = ((dig-fam > 0) A (dig-fam < 16))
define fam_in_range = ((cur_fam > 0) A (cur_fam < 16))
(Declare action procedures for use by main_control 1043*) +=

( Declare report-math_illegal_case 1470%);

procedure scan_math(p : pointer);
label restart, reswitch, exit;
var c¢: integer; {math character code }
begin restart: ( Get the next non-blank non-relax non-call token 404 };
reswitch: case cur_cmd of
letter, other_char, char_given, semi_given: begin
if ((cur_emd = semi_given) V (is_semi_char (cur—chr) A (cur-cmd # char_given))) then
begin report_math-illegal_case(false); goto restart;
end;
¢ < ho(math_code(cur_chr));
if ¢ = 100000 then
begin ( Treat cur_chr as an active character 1152 );
goto restart;
end;
end;
char_num: if cur_chr = Lftlang then
begin scan_char_num; cur_chr «— cur_val; cur_cmd «— char_given; goto reswitch;

end
else begin scan_char-num; cur_chr — cur_val; report-math_illegal_case (false); goto restart;
end;
math_char_num: begin scan_fifteen_bit_int; ¢ — cur_val;
end;

math_given: ¢ «— cur-chr;

delim_num: begin scan_twenty_seven_bit_int; ¢ «— cur-val div "10000;
end;

othercases ( Scan a subformula enclosed in braces and return 1153)

endcases;

math_type(p) < math_char; character(p) < ¢i(c mod 256);

if (¢ > digvar_code) A digfam_in_range then fam/(p) « dig_fam

else if (¢ > var_code) A fam_in_range then fam(p) <« cur_fam
else fam(p) <« (cdiv 256) mod 16;

erit: end;
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1154% The simplest math formula is, of course, ‘$ $’, when no noads are generated. The next simplest
cases involve a single character, e.g., ‘$x$’. Even though such cases may not seem to be very interesting,
the reader can perhaps understand how happy the author was when ‘$x$’ was first properly typeset by TEX.
The code in this section was used.

( Cases of main_conirol that build boxes and lists 1056* ) +=
mmode + letter, mmode + other_char: if —is_semi_char(cur_chr) then
set-math-char (ho(math-code (cur—chr)))
else report-math-illegal_case (true);
mmode + char_given: set_math_char (ho(math_code(cur-chr)));
mmode + semi_given: report_math_illegal_case (true);
mmode + char_num: if cur_chr # Lftlang then report_math_illegal_case (true)
else begin scan_char_num; cur_chr «— cur_val; set_math_char(ho(math_code(cur_chr)))
end;
mmode + math_char_num: begin scan_fifteen_bit_int; set-math-char(cur-val);
end;
mmode + math_given: set_math_char(cur_chr);
mmode + delim_num: begin scan_twenty_seven_bit_int; set_math_char (cur_val div "10000);
end;

1155¥% The set_math_char procedure creates a new noad appropriate to a given math code, and appends
it to the current mlist. However, if the math code is sufficiently large, the cur_chr is treated as an active
character and nothing is appended.

( Declare action procedures for use by main_control 1043*) +=
procedure set_math_char(c : integer);
var p: pointer; {the new noad }
begin if ¢ = ‘100000 then {Treat cur_chr as an active character 1152)
else begin p «— new_noad; math_type(nucleus(p)) — math_char;
character (nucleus (p)) < ¢i(c mod 256); fam(nucleus(p)) «— (¢ div 256) mod 16;
if ¢ > var_code then
begin if (¢ > digvar_code) A digfam_in_range then fam(nucleus(p)) «— dig_fam
else if fam_in_range then fam (nucleus(p)) « cur_fam;
type(p) «— ord-noad;
end
else type(p) «— ord-noad + (cdiv "10000);
link (tail) — p; tail — p;
end;

end;
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1160* Delimiter fields of noads are filled in by the scan_delimiter routine. The first parameter of this
procedure is the mem address where the delimiter is to be placed; the second tells if this delimiter follows
\radical or not.

(Declare action procedures for use by main_control 1043*) +=
procedure scan_delimiter(p : pointer; r : boolean);
begin if r then scan_twenty_seven_bit_int
else begin ( Get the next non-blank non-relax non-call token 404 );
case cur_cmd of
letter, other_char: if is_semi_char(cur_chr) then cur-val «— —1
else cur_val « del_code(cur_chr);
delim_num: scan_twenty_seven_bit_int;
othercases cur_val «— —1
endcases;
end;
if cur-val < 0 then
(Report that an invalid delimiter code is being changed to null; set cur_val < 0 1161 );
small_fam (p) < (cur_val div 4000000 ) mod 16; small_char(p) «— q¢i((cur_val div "10000) mod 256);
large_fam (p) < (cur—val div 256) mod 16; large_char(p) « qi(cur-val mod 256);
end;

1165% (Declare action procedures for use by main_control 1043*) +=

procedure math_ac;
begin if cur_cmd = accent then { Complain that the user should have said \mathaccent 1166 );
tail_append (get_node (accent-noad_size)); type(tail) «— accent_-noad; subtype(tail) «— normal;
mem[nucleus (tail)].hh — empty_field; mem[subscr(tail)].hh — empty_field;
mem|[supscr(tail)].hh — empty_field; math_type(accent_chr(tail)) «— math_char; scan_fifteen_bit_int;
character (accent_chr(tail)) — qi(cur-val mod 256);
if (cur_val > digvar_code) A digfam_in_range then fam (accent_chr(tail)) «— dig_fam
else if (cur_val > var_code) A fam-in_range then fam(accent_chr(tail)) « cur_fam

else fam(accent_chr(tail)) « (cur-val div 256) mod 16;

scan-math (nucleus(tail ));
end;

1196* The unsave is done after everything else here; hence an appearance of ‘\mathsurround’ inside of
‘$...$ affects the spacing at these particular $’s. This is consistent with the conventions of ‘$$. ..$$’, since
‘\abovedisplayskip’ inside a display affects the space above that display.

(Finish math in text 1196%) =
begin tail_append (new-math(math_surround, before));
( Append a bgn_L to the tail of the current mlist 1416+ );
cur-mlist «— p; cur_style «— text_style; mlist_penalties — (mode > 0); mlist_to_hlist;
link (tail) < link (temp_head);
while link (tail) # null do tail « link(tail);
( Append an end_L to the tail of the current mlist 1417*);
tail_append (new_math (math_surround, after)); space_factor «— 1000; unsave;
end

This code is used in section 1194.
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1200* (Declare action procedures for use by main_control 1043*) +=
procedure resume_after_display;
begin if cur_group # math_shift_group then confusion("display");
unsave; prev_graf «— prev_graf + 3; push_nest; mode «— hmode; space_factor < 1000; set_cur_lang;
clang «— cur_lang;
prev_graf — (norm-min(left_hyphen-min) = ‘100 + norm-min(right_-hyphen_min)) x ‘200000 + cur_lang;
emit_par_-LR;
(Scan an optional space 443 );
if nest_ptr = 1 then build_page;
(Insert after_every-display 1407*);
end;

1203* 1If the equation number is set on a line by itself, either before or after the formula, we append an
infinite penalty so that no page break will separate the display from its number; and we use the same size
and displacement for all three potential lines of the display, even though ‘\parshape’ may specify them
differently.

( Append the glue or equation number preceding the display 1203*) =
tail_append (new_penalty (pre_display-penalty));
if (d+ s < pre_display_size) V[ then {not enough clearance }
begin g1 « above_display_skip_code; g2 «— below_display_skip_code;
end
else begin g1 «— above_display_short_skip_code; g2 «— below_display_short_skip_code;
end;
if { A (e =0) then {it follows that type(a) = hlist_node }
begin shift_amount(a) «— s; append_to_vlist(a); subtype(a) «— left_justify;
{ the equation number should be left justified }
tail_append (new_penalty (inf-penalty));
end
else tail_append (new_param_glue(g1))

This code is used in section 1199.

1204* (Append the display and perhaps also the equation number 1204*) =
if e #0 then
begin r — new_kern(z — w — e — d);
if [ then
begin link(a) < r; link(r) < b; b — a; d < 0;
end
else begin link (b) — r; link(r) « a;
end;
b < hpack (b, natural);
end;
shift_amount(b) «— s+ d; append_to_vlist(b); subtype(b) «— left_justify {formula are always left justify }

This code is used in section 1199.
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1205*% ( Append the glue or equation number following the display 1205*) =

if (a # null) A (e = 0) A =l then
begin tail_append (new_penalty (inf-penalty)); shift_amount(a) «— s+ z — width(a); append_to_vlist(a);
subtype (a) < left_justify;

{ the equation number should be right justified, but the shift_amount has been set to do the job }

g2 — 0
end;

if t # adjust_head then {migrating material comes after equation number }
begin link (tail) «— link (adjust_head ); tail «— t;
end;

tail_append (new-penalty (post_display-penalty));

if g2 > 0 then tail_append (new_param_glue(g2))

This code is used in section 1199.
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1210¥ Every prefix, and every command code that might or might not be prefixed, calls the action
procedure prefized_command. This routine accumulates a sequence of prefixes until coming to a non-prefix,

then it carries out the command.

( Cases of main_control that don’t depend on mode 1210*) =

any-mode (toks_register ), any-mode (assign_toks ), any-mode (assign_int), any-mode(assign_dimen),
any-mode (assign_glue ), any-mode (assign-mu_glue ), any-mode (assign_font_dimen ),
any-mode
any-mode
any-mode
any-mode

set_page_int), any-mode (set-boz_dimen ), any-mode (set_shape ), any-mode (def-code),

def_family ), any-mode (set_font ), any-mode (def-font), any-mode (register),

advance ), any-mode (multiply ), any-mode (divide ), any_-mode (prefic), any-mode(let),
any-mode (shorthand_def ), any-mode(read_to_cs), any-mode(def ), any-mode (set_box ),
any_mode (hyph_data), any_mode (LR_setting ), any_mode (switch_font), any_mode (let_name),
any-mode (set_interaction): prefized_command;

See also sections 1268, 1271, 1274, 1276, 1285, and 1290.

This code is used in section 1045.

NN AN N N

1212¥ (Discard erroneous prefixes and return 1212*) =
begin print_err("You,can "t use a prefix with,™"); print_cmd_chr(cur-cmd, cur_chr);
L_or_S(print_char (" ")) (print (" s meu , ISS0("));
help? ("I°11 pretend you, didn t,say, \long or,\outer or \global."); back_error; return;
end

This code is used in section 1211.

1213* (Discard the prefixes \long and \outer if they are irrelevant 1213*) =
if (cur_emd # def) A (a mod 4 # 0) then
begin LorRprt_err("Youycan t use, ", "yu o biwouo Lei"); print-esc("long");
print(" "uory™"); print_esc("outer"); print(" Lwithy,™"); print_cmd_chr(cur-cmd, cur-chr);
L_or_S(print_char (" ")) (print (" smmSu ssbisulu("));
help! ("I°11_ pretend,you didn "t say,\long or, \outer here."); error;
end

This code is used in section 1211.

assign_font_int), any-mode (set_auz ), any-mode (set_prev_graf ), any-mode (set_page_dimen),
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1215¥ When a control sequence is to be defined, by \def or \let or something similar, the get_r_token
routine will substitute a special control sequence for a token that is not redefinable.

{ Declare subprocedures for prefived_command 1215%) =
{ Declare UZL-’IEX subprocedures for prefized_command 1444%)
procedure get_r_token;
label restart;
begin restart: repeat get_token;
until (cur_tok # space-token) A (cur_tok # semi_space_token);
if (cur_cs =0) V (cur_cs > frozen_control_sequence) then
begin print_err("Missing ,control, sequence inserted");
help5 ("Please don "tysay, \def cs{...} ,usay, \def\cs{...} .")
("I “ve,inserted an inaccessible control sequence,so that, your")
("def inition will beycompleted without mixing me up too badly. ")
("Youucanurecoverugraciouslyufromuthisuerror,uifuyou're")
("careful; see exercise;27.2,in The TeXbook.");
if cur_cs =0 then back_input;
cur_tok «— cs_token_flag + frozen_protection; ins_error; goto restart;
end;
end;
See also sections 1229, 1236*, 1243, 1244*, 1245, 1246, 1247, 1257*, and 1265.

This code is used in section 1211.

1217% Here’s an example of the way many of the following routines operate. (Unfortunately, they aren’t
all as simple as this.)

( Assignments 1217+ ) =
set_font: begin define(cur_font_loc, data, cur_chr);
if is_semi_font(cur_chr) then define (cur_semif-loc, data, cur_chr)
else define(cur_latif-loc, data, cur_chr);
end;
switch_font: begin if (cur_chr # 0) A has_twin_font(cur_semif ) then
begin cur_chr « fontwin|[cur_semif|; define(cur_semif_loc, data, cur_chr);
end
else cur_chr «— cur_semif;
define (cur_font_loc, data, cur_chr);
end;
See also sections 1218, 1221%, 1224%, 1225, 1226*, 1228, 1232*, 1234, 1235, 1241, 1242, 1248, 1252, 1253*, 1256*, 1264, 1461%,
and 1477*.

This code is used in section 1211.
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1221% ( Assignments 1217%) +=
let: begin n < cur_chr; get_r_token; p +— cur_cs;
if n = normal then
begin repeat get_token;
until cur_cmd # spacer;
if cur_eq_other("=") then
begin get_token;
if cur_cmd = spacer then get_token;
end;
end
else begin get_token; q «— cur_tok; get_token; back_input; cur-tok «— q; back_input;
{look ahead, then back up }
end; {note that back_input doesn’t affect cur_cmd, cur_chr}
if cur_cmd > call then add_token_ref (cur_chr);
define(p, cur_cmd, cur_chr);
end;

1222¥% A \chardef creates a control sequence whose ¢md is char_given; a \mathchardef creates a control

sequence whose emd is math_given; and the corresponding chr is the character code or math code. A

\countdef or \dimendef or \skipdef or \muskipdef creates a control sequence whose cmd is assign_int or
. or assign-mu-glue, and the corresponding chr is the eqtb location of the internal register in question.

define char_def-code =0 { shorthand_def for \chardef }

define math_char_def-code =1 { shorthand_def for \mathchardef }
define count_def-code =2 { shorthand_def for \countdef }

define dimen_def-code =3 { shorthand_def for \dimendef }

define skip_def-code =4 { shorthand_def for \skipdef }

define mu_skip_def-code =5 { shorthand_def for \muskipdef }
define toks_def-code =6 { shorthand_def for \toksdef }

define semi_char_def-code =7 { shorthand_def for \semichardef }

(Put each of TEX’s primitives into the hash table 226) +=
primitive (" chardef", shorthand_def , char_def_code);
primitive ("mathchardet", shorthand-def , math-char_def-code );
primitive (" countdef ", shorthand_def , count_def-code);
primitive("dimendef", shorthand_def , dimen_def-code );
primitive ("skipdef", shorthand_def , skip_def_code);
primitive ("muskipdef", shorthand_def , mu_skip_def_code);
primitive ("toksdef", shorthand_def , toks_def-code);
primitive ("semichardef", shorthand-def , semi_char_def-code );
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1223%* (Cases of print_.cmd_chr for symbolic printing of primitives 227) +=
shorthand_def : case chr_code of
char_def-code: print_esc("chardef");
math_char_def-code: print_esc("mathchardef");
count_def_code: print_esc("countdef");
dimen_def-code: print_esc("dimendef");
skip_def-code: print_esc("skipdef");
mu_skip_def_code: print_esc("muskipdef");
toks_def_code: print_esc("toksdef");
othercases print_esc("semichardef");
endcases;
semi_given: begin print_esc("semichar"); L_or_S(print_hex (chr_code))(print_int(chr_code));
end;
char_given: begin print_esc("char"); L_or.S(print_hex(chr_code))(print_int(chr_code));
end;
math-given: begin print_esc("mathchar"); L_or_S(print_hex (chr_code))(print_int(chr_code));
end;

1224%¥ We temporarily define p to be relaz, so that an occurrence of p while scanning the definition will
simply stop the scanning instead of producing an “undefined control sequence” error or expanding the
previous meaning. This allows, for instance, ‘\chardef\foo=123\foo’.

( Assignments 1217%) +=

shorthand_def : begin n « cur_chr; get_r_token; p « cur_cs; define(p, relaz,256); scan_optional_equals;
case n of
semi_char_def_code: begin scan_char-num; define(p, semi_given, cur_val);

end;

char_def-code: begin scan_char_num; define(p, char_given, cur_val);
end;

math-char_def-code: begin scan_fifteen_bit_int; define(p, math_given, cur-val);
end;

othercases begin if (n # count_def-code) A (n # dimen_def_code) then scan_eight_bit_int
else scan_nine_bit_int;
case n of
count_def-code: define(p, assign-int, count-base + cur-val);
dimen_def-code: define(p, assign-dimen, scaled-base + cur_val);
skip_def-code: define(p, assign_glue, skip_base + cur_val);
mu_skip_def_code: define(p, assign-mu_glue, mu_skip_base + cur_val);
toks_def_code: define(p, assign_toks, toks_base + cur_val);
end; {there are no other cases }
end

endcases;

end;
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1226¥* The token-list parameters, \output and \everypar, etc., receive their values in the following way.
(For safety’s sake, we place an enclosing pair of braces around an \output list.)

( Assignments 1217%) +=
toks_register, assign_toks: begin ¢ «— cur_cs;
if cur_cmd = toks_register then
begin scan_eight_bit_int; p «— toks_base + cur_val;
end
else p — cur_chr; {p = every_par_loc or output_routine_loc or ...}
scan-optional_equals; { Get the next non-blank non-relax non-call token 404 );
if cur_emd # left_brace then (If the right-hand side is a token parameter or token register, finish the
assignment and goto done 1227);
back_input; cur_cs < q; q < scan_toks(false, false);
if link(def-ref ) = null then {empty list: revert to the default }
begin define(p, undefined_cs, null); free_avail(def-ref );
end
else begin if p = output_routine_loc then {enclose in curlies }
begin link(q) <« get_avail; q < link(q);
L_or_S(info(q) < right-brace_token + "}")(info(q) « right-brace_token + "{"); q « get_avail;
L_or_S(info(q) « left-brace_token + "{")(info(q) « left-brace_token + "}"); link(q) < link(def-ref);
link (def-ref ) — g¢;
end;
define(p, call, def_ref );
end;
end;
1230% The various character code tables are changed by the def_-code commands, and the font families are
declared by def_family.

(Put each of TEX’s primitives into the hash table 226 ) +=
primitive (" catcode", def_code, cal_code_base); primitive("lcode", def-code, locate_code_base);

primitive ("accfactor", def_code, acc_factor_base); primitive("eqchar", def_code, eq_char_base);
primitive ("eqcharif" def_code, eq_charif-base);
primitive (" jattrib", def-code, join_attrib_base); primitive("mathcode", def-code, math_code_base);
primitive("lccode", def-code, lc_code_base); primitive("uccode", def-code, uc_code_base);
primitive("sfcode", def_code, sf-code_base); primitive("delcode", def-code, del_code_base);
primitive ("textfont", def_family , math_font_base);
primitive ("scriptfont", def_family, math_font_base + script_size);

(

primitive("scriptscriptfont", def-family, math_font_base + script_script_size);
1231* (Cases of print_cmd_chr for symbolic printing of primitives 227) +=
def-code: if chr_code = cat_code_base then print_esc("catcode")
else if chr_code = math_code_base then print_esc("mathcode")
else if chr_code = lc_code_base then print_esc("lccode")
else if chr_code = uc_code_base then print_esc("uccode")
else if chr_code = sf-code_base then print_esc("sfcode")
else if chr_code = locate_code_base then print_esc("lcode")
else if chr_code = acc_factor_base then print_esc("accfactor")
else if chr_code = eq_char_base then print_esc("eqchar")
else if chr_code = eq_charif-base then print_esc("eqcharif")
else if chr_code = join_atirib_base then print_esc("jattrib")
else print_esc("delcode");
def_family: print_size(chr_code — math_font_base);
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1232¥ The different types of code values have different legal ranges; the following program is careful to
check each case properly.
( Assignments 1217%) +=
def-code: begin (Let n be the largest legal code value, based on cur_chr 1233*);
P «— cur_chr; scan_char-num; p <« p+ cur_val; scan_optional_equals; scan_int;
if ((cur_val < 0) A (p < del_code_base)) V (cur-val > n) then
begin print_err("Invalid,code, ("); print_int(cur_val);
if p < del_code_base then print("), should be, in the range 0..")
else print("), should be at most.");
print_int(n); or_S(print("eslu"));
help! ("I m,going to use O instead of that,illegal code value.");
error; cur-val «— 0;
end;
if p < math_code_base then define(p, data, cur_val)
else if p < del_code_base then define(p, data, hi(cur-val))
else word_define (p, cur_val);
end;

1233*
UZL—TEX: Our new tables has different maximum values.

(Let n be the largest legal code value, based on cur_chr 1233*) =
if cur_chr = cat_code_base then n «— maz_char_code
else if cur_chr = math_code_base then n < ‘110000
else ( Check semitic char tables 1385*)
else if cur_chr = sf-code_base then n «— 17777
else if cur_chr = del_code_base then n — 77777777
else n — 255

This code is used in section 1232%*.
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1236*¥ We use the fact that register < advance < multiply < divide.

{ Declare subprocedures for prefized_command 1215%) +=
procedure do_register_command (a : small-number);
label found, exit;
var l,q,r,s: pointer; {for list manipulation }
p: intval .. mu-val; {type of register involved }
begin ¢ < cur-cmd; { Compute the register location [ and its type p; but return if invalid 1237*);
if ¢ = register then scan-optional_equals
else if (scan_keyword("by")) VvV ((¢g = multiply) A (scan_keyword(" ,s"))) V ((¢ =
advance) A (scan_keyword (" ,o5."))) V ((g = divide) A (scan_keyword (" ,="))) then do_nothing;
{ optional ‘by’}
arith_error — false;
if ¢ < multiply then (Compute result of register or advance, put it in cur-val 1238)
else { Compute result of multiply or divide, put it in cur_val 1240);
if arith_error then
begin print_err("Arithmetic overflow");
help2 (" I can”t carry out that multiplication or division, ")
("sinceuthe\_,resultuis\_,out\_,ofura_nge."); error; return;
end;
if p < glue_val then word_define(l, cur_val)
else begin trap_zero_glue; define(l, glue_ref , cur_val);
end;
exit: end;

1237¥ Here we use the fact that the consecutive codes int_val .. .mu_val and assign_int .. assign-mu_glue
correspond to each other nicely.

{ Compute the register location ! and its type p; but return if invalid 1237%) =
begin if ¢ # register then
begin get_z_token;
if (cur_emd > assign_int) A (cur_emd < assign-mu_glue) then
begin [ «— cur_chr; p «— cur_cmd — assign_int; goto found;
end;
if cur_cmd # register then
begin print_err("Youycan “tyuse,"); print_cmd_chr(cur_emd, cur_chr); print(" Lafter,");
print_emd_chr(q,0); or.S(print (" oo mou , So0"));
help1 (“I ‘m forgetting what, you said and not changing anything."); error; return;
end;
end;
p «— cur_chr;
if (p # int_val) A (p # dimen_val) then scan_eight_bit_int
else scan_nine_bit_int;
case p of
mtval: | — cur_val + count_base;
dimen_val: | «+ cur_val + scaled_base;
glue_val: | — cur_val + skip_base;
mu_val: | «— cur_val + mu_skip_base;
end; {there are no other cases }
end;

found:

This code is used in section 1236%*.
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1244% (Declare subprocedures for prefized_command 1215%) +=
procedure alter_prev_graf;
var p: 0.. nest_size; {index into nest }
begin nest[nest_ptr] « cur_list; p — nest_ptr;
while abs(nest[p].mode_field) # vmode do decr(p);
scan_optional_equals; scan_int;
if cur_val < 0 then
begin LorRpri_err("Bad,",""); prini_esc("prevgraf"); or.S(print (" —wlolu"));
help! ("I allow only nonnegative values here."); int_error(cur_val);
end
else begin nest[p].pg_field — cur_val; cur_list — nest[nest_ptr];
end;
end;

1251% (Cases of print_cmd_chr for symbolic printing of primitives 227) +=
hyph_data: if chr_code =1 then print_esc("patterns")
else print_esc("hyphenation");

1253% All of TEX’s parameters are kept in eqtb except the font information, the interaction mode, and the

hyphenation tables; these are strictly global.

( Assignments 1217%) +=

assign_font_dimen: begin find_font_dimen(true); k «— cur_val; scan_optional_equals; scan_normal_dimen;
font_infolk].sc — cur_val,

end;
assign_font_int: begin n «— cur_chr; scan_font_ident;
if n =3 then

if is_semi_font(cur-val) then fontwin|[cur_val] «— twin_tag
else begin print_err("Invalid, font, identifier, ignored");
help1 (“Latinu:fonts\_,can’t\_,be\_,convertedutoutwinufonts . "); error;
end
else begin f «— cur_val; scan_optional_equals;
if n =2 then
if is_latin_font(f) then
begin print_err("Invalid, font,identifier, ignored.");
help! ("Latin fonts can t have twin_ fonts."); error;
end
else begin { Get the next non-blank non-call token 406 );
back_input; scan_font_ident;
if is_semi_font(cur_val) then
begin fontwin[cur_val] «— twin_tag; fontwin[f] — cur_val;
end
else begin print_err("Invalid, font,identifier, ignored.");
help? ("Latin fonts can 't be twin_ fonts."); error;
end;
end
else begin scan_int;
if n =0 then hyphen_char[f] « cur_val else skew_char[f] « cur_val;
end;
end;

end;
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1254% (Put each of TEX’s primitives into the hash table 226 ) +=
primitive ("hyphenchar", assign_font_int,0); primitive("skewchar", assign_font_int,1);
primitive ("twinfont", assign_foni_int,2); primitive("maketwin", assign_foni_int,3);

1255% (Cases of print_cmd_chr for symbolic printing of primitives 227) +=
assign_font_int: if chr_code = 0 then print_esc("hyphenchar")
else if chr_code = 1 then print_esc("skewchar")
else if chr_code = 2 then prini_esc("twinfont")
else print_esc("maketwin");

1256* Here is where the information for a new font gets loaded.

( Assignments 1217%) +=

def_font: if cur_chr > Rtlang then
begin prz’nt,err(" Improper use_0f , \activefont , ignored");
help3("Control sequence;,” \activefont ",,is only, for, inspection,")
("not,for, font defining.. I deleted, your command.")

("Ifuyouureallyuwant\_,toudef ine_a font, just type, I\font " Lor, I\semifont ."); error;

end
else if cur_chr = Lftlang then new_font(a)
else new_semi_font(a);

1257% (Declare subprocedures for prefized_command 1215%) +=
(Declare UZL—TEX font procedures for prefized_command 1443%)
procedure new_font(a : small_number);
label common_ending;
var u: pointer; {user’s font identifier }
s: scaled; {stated “at” size, or negative of scaled magnification }
[+ internal_font_number; {runs through existing fonts }
t: stronumber; {name for the frozen font identifier }
old_setting: 0 .. maz_selector; {holds selector setting }
flushable_string: str_number; {string not yet referenced }
begin if job_name = 0 then open_log_file; {avoid confusing texput with the font name }
get_r_token; u < cur_cs;
if u > hash_base then t «— text(u)
else if u > single_base then
if w = null_cs then t «— "FONT" else t «— u — single_base

else begin old_setting «— selector; selector «— new_string; print("FONT"); print(u — active_base);

selector «— old_setting; str_room(1l); t «— make_string;

end;
define (u, set_font, null_font); scan_optional_equals; scan_file_name;
{Scan the font size specification 1258 );

159

(If this font has already been loaded, set f to the internal font number and goto common_ending 1260 );

| — read_font_info(u, cur_name, cur_area, s); fontwin[f] < null_font;
common_ending: equiv(u) — f; eqtb[font_id_base + f] «— eqtblu]; font_id_text(f) «— t;

end;
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1261* (Cases of print_.cmd_chr for symbolic printing of primitives 227) +=
switch_font: begin if cur_chr # 0 then print("switch,twin font,")
else print("switch base font,");
slow_print (font_name [chr_code]);
if font_size[chr_code] # font_dsize[chr_code] then
begin print("uaty"); print_scaled (font_size|chr_code)); print("pt");
end;
end;
set_font: begin if is_latin_font(chr_code) then print("select, latin font,")
else if is_twin_font(chr_code) then print("select twin semitic,font, ")
else print("selectumainusemitic\_,:font\_,");
slow_print (font_name[chr_code));
if font_size[chr_code] # font_dsize[chr_code] then
begin print("Lat,"); print_scaled (font_size[chr_code]); print("pt");
end;
end;

3

1272% Files for \read are opened and closed by the in_strearn command.

(Put each of TEX’s primitives into the hash table 226 ) +=
primitive ("openin", in_stream, L_to_R); primitive ("openinR", in_stream, R_to_L);
primitive("closein", in_stream, 0);

1273* (Cases of print_cmd_chr for symbolic printing of primitives 227) +=
in_stream: if chr_code =0 then print_esc("closein")
else if chr_code = L_to_R then print_esc("openin")
else print_esc("openinR");

1275% (Declare action procedures for use by main_control 1043*) +=
procedure open_or_close_in;
var ¢: 0.. R_to_L; {1 for \openin, 0 for \closein }
n: 0..15; {stream number }
begin ¢ « cur_chr; scan_four_bit_int; n — cur_val;
if read_open[n] # closed then
begin a_close(read_file[n]); read-open[n] « closed;
end;
if ¢ # 0 then
begin scan_optional_equals; scan_file_name;
if cur_ext ="" then cur_ext «+— ".tex";
pack_cur_name;
if a_open_in(read_file[n], read_path_spec) then
begin read_open[n] «— just_open; read_file_direction[n] — ¢;
end;
end;
end;

§1261
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1295% (Cases of print_.cmd_chr for symbolic printing of primitives 227) +=
undefined_cs: print("undefined");
call: print("macro");
long_call: L_or_S(print_esc("long macro"))(print("us 5 ,SL"); print_esc(" sl "));
outer_call: L_or_S(print_esc("outer macro"))(print("u s 4 ,SL"); print_esc(" —s,="));
long_outer_call: begin L_or_S(print_esc("long"); print_esc("outer macro"))(print("us 5,<L");
print_esc("asd"); print_esc(" —,-"));

end;

end_template: L_or_S(print_esc("outeryendtemplate"))(print("us sSI,LL"); print_esc(" s=5,="));
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1302* (Declare action procedures for use by main_control 1043*) +=
init procedure store_fmi_file;
label found?, found?2, donel , done2;
var j,k,l: integer; {all-purpose indices }
p,q: pointer; {all-purpose pointers }
x: integer; {something to dump }
saved_lang: language_type; {the language of TEX messages. }
begin (If dumping is not allowed, abort 1304 };
( Create the format_ident, open the format file, and inform the user that dumping has begun 1328*);
{ Dump constants for consistency check 1307 );
(Dump the string pool 1309* );
(Dump the dynamic memory 1311* );
{(Dump the table of equivalents 1313 );
(Dump the font information 1320*);
{Dump the hyphenation tables 1324*);
{Dump a couple more things and the closing check word 1326 );
( Close the format file 1329 );
end;
tini

1303* Corresponding to the procedure that dumps a format file, we have a function that reads one in.
The function returns false if the dumped format is incompatible with the present TEX table sizes, etc.

define bad_fmt = 6666 { go here if the format file is unacceptable }

define too_small(#) =
begin wake_up_terminal; bwterm_In( ---!_Must_ increase the ", #); goto bad_fmt;
end

{Declare the function called open_fmit_file 524%)
function load_fmt_file: boolean;
label bad_fmt, exit;
var j,k: integer; {all-purpose indices }
p,q: pointer; {all-purpose pointers }
x: integer; {something undumped }
begin ( Undump constants for consistency check 1308+ );
(Undump the string pool 1310* );
(Undump the dynamic memory 1312*);
{ Undump the table of equivalents 1314 );
(Undump the font information 1321*);
(Undump the hyphenation tables 1325%);
{Undump a couple more things and the closing check word 1327 );
load_fmt_file < true; return; {it worked!}
bad_fmt: wake_up_terminal; bwterm_In(” (Fatal_format, file error; I "m stymied) ");
load_fmt_file — false;
exit: end;
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1305¥%¥ Format files consist of memory_word items, and we use the following macros to dump words of
different types:
define dump_wd (#) = put-fmt_word (#)
define dump_int(#) = put_fmt_int (#)
define dump_hh(#) = pul_fmi_hh(#)
define dump_qqqq(#) = put-fmt_qqqq(#)
( Global variables 13) +=
fmt_file: word_file; {for input or output of format information }

1306* The inverse macros are slightly more complicated, since we need to check the range of the values
we are reading in. We say ‘undump(a)(b)(x)’ to read an integer value = that is supposed to be in the range
a<x<hb.

define undump_wd (#)
define undump_int(#) = get_fmi_int (#)
define undump_hh(#) = get_fmi_hh(#)
define undump_qqqq(#) = gel_fmi_qqqq(#)
define undump_end_end (#) = # «— z; end
define undump_end (#) = (z > #) then goto bad_fmt else undump_end_end
define undump (#) =

begin undump_int(z);

if (z <#)V undump_end
define undump_size_end_end (#) = too_small(#) else undump_end_end
define undump_size_end (#) =

if z > # then undump_size_end_end

define undump_size (#) =

begin undump_int(z);

if x < # then goto bad_fmt;

undump_size_end

get_fmt_word (#)

1308¥% Sections of a WEB program that are “commented out” still contribute strings to the string pool;
therefore INITEX and TEX will have the same strings. (And it is, of course, a good thing that they do.)

(Undump constants for consistency check 1308*) =
get_fmt_int(z); { This is reading the first word of the fmt file }
if z # @$ then goto bad_fmt; {check that strings are the same }
undump_int (z);
if x # mem_bot then goto bad_fmt;
undump_int (x);
if x # mem_top then goto bad_fmt;
undump_int (z);
if x # eqtb_size then goto bad_fmt;
undump_int (z);
if x # hash_prime then goto bad_fmt;
undump_int (z);
if x # hyph_size then goto bad_fmi

This code is used in section 1303*.
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1309% define dump_four_ASCII = w.b0 — qi(so(str_pool[k])); w.bl «— qi(so(str_pool[k + 1]));
w.b2 — qi(so(str_pool[k + 2])); w.b3 «— qi(so(str_poollk + 3])); dump_qqqq(w)

{Dump the string pool 1309*) =
dump_int (pool_ptr); dump_int(str_ptr); dump_things(str_start[0], str_ptr + 1);
dump_things (str_pool [0], pool_ptr); dump_things(alt_str[0], str_ptr + 1); println; print_int(str_ptr);
print("ustrings of total,length,"); print_int(pool_ptr)

This code is used in section 1302*.

1310% define undump_four_ASCII = undump_qqqq(w); str_pool[k] — si(gqo(w.b0));
str_pool[k + 1] < si(go(w.b1)); strpoollk + 2] «— si(go(w.b2)); str_pool[k + 3] «— si(go(w.b3))

{Undump the string pool 1310%) =
undump_size (0)(pool_size )(“string pool size”)(pool_ptr);
undump_size (0)(maz_strings )( max,strings ) (str_ptr); undump_things(str_start[0], str_ptr + 1);
undump_things (str_pool[0], pool_ptr); undump_things(alt_str[0], str_ptr + 1); init_str_ptr «— str_ptr;
init_pool_ptr «— pool_ptr

This code is used in section 1303*.

1311* By sorting the list of available spaces in the variable-size portion of mem, we are usually able to get
by without having to dump very much of the dynamic memory.

We recompute var_used and dyn_used, so that INITEX dumps valid information even when it has not been
gathering statistics.

(Dump the dynamic memory 1311%) =
sort_avail; var_used «— 0; dump_int(lo-mem_maz); dump_int(rover); p < mem_bot; q < rover; x « 0;
repeat dump_things(mem[p|,q +2 —p); x — x+ q+ 2 — p; var-used — var_-used + q — p;

p — q + node_size(q); q < rlink(q);
until ¢ = rover;
var-used «— var-used + lo_mem_max — p; dyn_used «— mem_end + 1 — hi_mem_min;
dump_things (mem/[p], loomem_maz + 1 — p); x — x + loomem_maz + 1 — p; dump_int(hi_mem_min );
dump_int(avail); dump_things(mem[hi_mem_min], mem_end + 1 — hi_mem_min);
T — =+ mem_end + 1 — hi-mem_min; p — avail;
while p # null do
begin decr(dyn-used); p «— link(p);
end;
dump_int(var_used); dump_int(dyn_used); print_In; print_int(z);
print (" memory locations dumped; current_usage_is,"); print-int(var-used); print_char("&");
print_int (dyn_used )

This code is used in section 1302%*.
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1312*¥ (Undump the dynamic memory 1312*) =
undump (lo-mem_stat-maz + 1000)(hi_mem_stat_min — 1)(lo-mem_maz);
undump (lo-mem_stat_maz + 1)(lo-mem_maz)(rover); p « mem_bot; q < rover;
repeat undump_things(mem[p],q + 2 — p); p < q + node_size(q);
if (p > loomem_maz)V ((¢ > rlink(q)) A (rlink(q) # rover)) then goto bad_fmt;
q < rlink(gq);
until ¢ = rover;
undump_things(mem|p], lo-mem_maz + 1 — p);
if mem_min < mem_bot — 2 then {make more low memory available }
begin p « llink(rover); q «— mem_min + 1; link(mem_min) — null; info(mem_min) — null;
{ we don’t use the bottom word }
rlink (p) «— q; llink (rover) — g;
rlink(q) < rover; llink(q) < p; link(q) «— empty_flag; node_size(q) <— mem_bot — g,
end;
undump (lo-mem_maz + 1)(hi-mem_stat_min)(hi_mem_min); undump (null)(mem_top)(avail);
mem-end — mem_top; undump_things(mem[hi_mem_min], mem_end + 1 — hi_mem_min);
undump_int(var-used); undump_int(dyn_used)

This code is used in section 1303%*.

1315*% The table of equivalents usually contains repeated information, so we dump it in compressed form:
The sequence of n+ 2 values (n,z1, ..., Z,, m) in the format file represents n 4+ m consecutive entries of eqtb,
with m extra copies of z,, namely (Z1,...,Zn, Tn,---,Tn)-

(Dump regions 1 to 4 of eqth 1315%) =
k — active_base;
repeat j «— k;
while j < int_base — 1 do
begin if (equiv(j) = equiv(j + 1)) A (eg-type(y) = egq-type(j + 1)) A (eq-level(j) = eq_level(j + 1))
then goto foundi;
iner (j);
end;
l — int_base; goto donel; {j = int_base —1}
found!: incr(j); | < j;
while j < int_base — 1 do
begin if (equiv(j) # equiv(j + 1)) V (eq-type(j) # eq-type(j + 1)) V (eq-level(j) # eq-level(j + 1))
then goto donel;
iner (j);
end;
donel: dump_int(l — k); dump_things(eqtb[k],l — k); k «— 7+ 1; dump_int(k —1);
until k = int_base

This code is used in section 1313.
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1316* (Dump regions 5 and 6 of eqth 1316*) =
repeat j «— k;
while j < eqth_size do
begin if eqth[j].int = eqtb[j + 1].int then goto found2;
iner (j);
end;
[ — eqtb_size + 1; goto done2; {j = eqtb_size }
found2: incr(y); | < j;
while j < eqth_size do
begin if eqth[].int # eqtb[j + 1].int then goto done2;
iner (j);
end;
done2: dump_int(l — k); dump_things(eqtb[k],l — k); k «— 7+ 1; dump_int(k —1);
until k& > eqtb_size

This code is used in section 1313.

1317* (Undump regions 1 to 6 of eqth 1317*) =

k — active_base;

repeat undump_int(z);
if (x < 1)V (k+ x> eqtb_size + 1) then goto bad_fmit;
undump_things (eqth[k], x); k — k + z; undump_int(z);
if (x <0)V (k+ x> eqth_size + 1) then goto bad_fmit;
for j — ktok+ax—1do eqth[j] — eqthb[k —1];
k—k+x;

until &k > eqtb_size

This code is used in section 1314.

1318* A different scheme is used to compress the hash table, since its lower region is usually sparse. When
text(p) # 0 for p < hash_used, we output two words, p and hash[p]. The hash table is, of course, densely
packed for p > hash_used, so the remaining entries are output in a block.

{Dump the hash table 1318*) =
dump_int (hash-used); cs_count — frozen_control_sequence — 1 — hash_used;
for p «— hash_base to hash_used do
if text(p) # 0 then

begin dump_int(p); dump_hh(hash|p]); incr(cs_count);

end;
dump_things (hash [hash_used + 1], undefined_control_sequence — 1 — hash_used); dump_int(cs_count);
print_ln; print_int(cs_count); print(" multiletter control sequences")

This code is used in section 1313.

1319*% (Undump the hash table 1319%) =
undump (hash-base)(frozen_control_sequence)(hash-used); p < hash_base — 1;
repeat undump(p + 1)(hash_used)(p); undump_hh(hash[p]);
until p = hash_used;
undump_things (hash[hash_used + 1], undefined_control_sequence — 1 — hash_used); undump_int(cs-count)

This code is used in section 1314.
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1320*% (Dump the font information 1320%) =
dump_int(fmem_ptr); (Dump the array info for internal font number k& 1322*);
print_ln; print_int(fmem_ptr — 7); print("uwords of font,info for,");
print_int (font_ptr — font_base); print("_preloaded font");
if font_ptr # font_base + 1 then L_or(print_char("s"))

This code is used in section 1302%*.

1321*% (Undump the font information 1321*) =
undump_size (7)(font_-mem_size )( "font mem size”)(fmem_ptr);
{Undump the array info for internal font number k 1323*)

This code is used in section 1303*.

1322* (Dump the array info for internal font number k 1322%) =
begin dump_things(foni_info[0], fmem_ptr); dump_int(foni_ptr);
dump_things (font_check|[null_font], font_ptr + 1 — null_font);
dump_things (font_size [null_font], font_ptr + 1 — null_font);
dump_things (font_dsize [null_font], font_ptr + 1 — null_font);
dump_things (font_params[null_font], font_ptr + 1 — null_font);
dump_things (hyphen_char [null_font], font_ptr + 1 — null_font);
dump_things (skew_char [null_font], font_ptr + 1 — null_font);
dump_things (font_name[null_font], font_ptr + 1 — null_font);
dump_things (font_area[null_font], font_ptr + 1 — null_font);
dump_things (font_be[null_font], font_ptr + 1 — null_font);
dump_things (font_ec[null_font], font_ptr + 1 — null_font);
dump_things (char_base [null_font], foni_ptr + 1 — null_font);
dump_things (width_base [null_font], font_ptr + 1 — null_font);
dump_things (height_base[null_font], font_ptr + 1 — null_font);
dump_things (depth_base [null_font], font_ptr + 1 — null_font);
dump_things (italic_base[null_font], font_ptr + 1 — null_font);

dump_things (lig_kern_base [null_font], font_ptr + 1 — null_font);

dump_things (kern_base [null_font], foni_ptr + 1 — null_font);

dump_things (exten_base[null_font], font_ptr + 1 — null_font);

dump_things (param_base[null_font], font_ptr + 1 — null_font);

dump_things (font_glue [null_font], font_ptr + 1 — null_font);

dump_things (bchar_label [null_font], font_ptr + 1 — null_font);

dump_things (font_bchar [null_font], font_ptr + 1 — null_font);

dump_things (font_false_bchar [null_font], font_ptr + 1 — null_font);
dump_things (fontwin [null_font], font_ptr + 1 — null_font);

dump_things (font-mid_rule [null_font], font_ptr + 1 — null_font);

for k — null_font to font_ptr do
begin print_nl("\font"); print_esc(font_id_text(k)); print_char("=");
print_file_name (font_namelk], font_area[k],"");
if font_size[k] # font_dsize[k] then

begin print("Laty"); print_scaled (font_size[k]); print("pt");
end;
end;
end

This code is used in section 1320%*.
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1323*¥ The way this is done in C makes the reference to the internal font number meaningless, but putting
the code here preserves the association with the WEB modules.

(Undump the array info for internal font number k 1323*) =
begin undump_things(font_info 0], fmem_ptr);
undump_size (font_base )(font_maz )( "Lont max " )(font_ptr);
undump_things (font_check [null_font], font_ptr + 1 — null_font);
undump_things (font_size [null_font], font_ptr + 1 — null_font);
undump_things (font_dsize [null_font], font_ptr + 1 — null_font);
undump_things (font_params|[null_font], font_ptr + 1 — null_font);
undump_things (hyphen_char [null_font], font_ptr + 1 — null_font);
undump_things (skew_char[null_font], font_ptr + 1 — null_font);
undump_things (font_name [null_font], font_ptr + 1 — null_font);
undump_things (font_area [null_font], font_ptr + 1 — null_font);
undump_things (font_be[null_font], font_ptr + 1 — null_font);
undump_things (font_ec[null_font], foni_ptr + 1 — null_font);
undump_things (char_base[null_font], font_ptr + 1 — null_font);
undump_things (width_base [null_font], font_ptr + 1 — null_font);
undump_things (height_base [null_font], font_ptr + 1 — null_font);
undump_things (depth-base [null_font], font_ptr + 1 — null_font);
undump_things (italic_base [null_font], font_ptr + 1 — null_font);
undump_things (lig-kern_base [null_font], font_ptr + 1 — null_font);
undump_things (kern_base [null_font], font_ptr + 1 — null_font );
undump_things (exten_base [null_font], font_ptr + 1 — null_font);
undump_things (param_base [null_font], font_ptr + 1 — null_font);
undump_things (font_glue [null_font], font_ptr + 1 — null_font);
undump_things (bchar_label [null_font], font_ptr + 1 — null_font);
undump_things (font_bchar [null_font], font_ptr + 1 — null_font);
undump_things (font_false_bchar|null_font], font_ptr + 1 — null_font);
undump_things (fontwin [null_font], font_ptr + 1 — null_font);
undump_things (font-mid_rule [null_font], font_ptr + 1 — null_font);
end

S N N

This code is used in section 1321%*.
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1324*% (Dump the hyphenation tables 1324*) =
dump_int (hyph_count );
for k — 0 to hyph_size do
if hyph_word[k] # 0 then
begin dump_int(k); dump_int(hyph-word[k]); dump_int(hyph_list[k]);
end;
print_ln; print_int (hyph-count); L_or_S(print("_hyphenation exception");
if hyph_count # 1 then print_char("s"))(if hyph_count # 1 then print("olslowll")
else print("s Lisswin");
PPNt (" s aavo yoss™));
if trie_not_ready then init_trie;
dump_int(trie-maz); dump_things(trie[0], trie-maz + 1); dump_int(trie_op_ptr);
dump_things (hyf-distance [min_quarterword + 1], trie_op_ptr — min_quarterword );
dump_things (hyf-num[min_quarterword + 1], trie_op_ptr — min_quarterword);
dump_things (hyf-next[min_quarterword + 1], trie_op_ptr — min_quarterword );
print_nl("Hyphenation trie of length,"); print_int(tric-maxz); print("shas,");
print_int (trie_op_ptr); print("Lop");
if trie_op_ptr # 1 then L_or(prini_char("s"));
print ("youtof ) "); print_int(trie_op_size);
for k — 255 downto 0 do
if trie_used[k] > min_quarterword then
begin print_nl("u,"); print_int(qo(trie—used [k])); print("Lforylanguage,"); print_int(k);
dump_int(k); dump_int(qo(trie_used[k]));
end

This code is used in section 1302%*.

1325*% Only “nonempty” parts of op_start need to be restored.

(Undump the hyphenation tables 1325*) =
undump (0)(hyph_size }(hyph_count);
for k — 1 to hyph_count do
begin undump (0)(hyph-size)(§); undump(0)(str_ptr)(hyph-word[j]);
undump (min_halfword )(maz_halfword )(hyph_list[j]);
end;
undump_size (0)(trie_size)( “trieysize " )(j); init trie-maz — j; tiniundump_things(trie[0], j + 1);
undump_size (0)(trie_op-size)( "trie opysize”)(j); init
trie_op_ptr «— j; tiniundump_things (hyf-distance[1], j); undump_things(hyf-num[1],7);
undump_things (hyf-next[1], j);
init for k < 0 to 255 do trie_used[k] «— min_quarterword;
tini
k — 256;
while 57 > 0 do
begin undump(0)(k — 1)(k); undump(1)(j)(x); init trie_used[k] — g¢i(x); tini
j = J—x; op-start[k] — qo(j);
end;
init trie_not_ready «— false tini

This code is used in section 1303*.
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1328% (Create the format_ident, open the format file, and inform the user that dumping has
begun 1328*) =
selector «— mew_string; saved_lang «— cur_speech; cur_speech < Lftlang;
print (", (preloaded, format="); print(job_name); print_char(","); print_int(year); print_char(".");
print_int (month); print_char("."); print_int(day); print_char(")"); cur_speech «— saved_lang;
if interaction = batch-mode then selector «— log_only
else selector «— term_and_log;
str_room (1); format_ident «— make_string; selector < new_string; cur_speech «— Rtlang;
print ("= solTu s omadSu)u"); print(jobname); print_char("u"); print_int(semi_-day); print_char(" ");
print_int(semi_month); print_char(" "); print_int(semi_year mod 100); print_char (" (");
cur-speech — saved_lang;
if interaction = batch-mode then selector «— log_only
else selector «— term_and_log;
str_room (1); k «— make_string; alt_str[k] < —format_ident; alt_str[format_ident] — k;
pack_job_name (format_extension);
while —w_open_out(fmi-file) do prompt_file_name("format file mame", format_extension);
print_-nl("Beginning to dump on, file"); slow_print(w-make_-name_string (fmi-file)); flush_string;
print_nl(""); slow_print(format_ident )

This code is used in section 1302%*.
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1332¥ Now this is really it: TEX starts and ends here.
Use the value of history to determine what exit-code to use. We use 1 if history # spotless and 0 otherwise.

procedure tex_body (speech : language_type; direction : direction_type);
label (Labels in the outer block 6*)
var bufindz: 0 .. buf_size; {an index used in a for loop below }
virtex_tdent: str_number;
begin  { start_here }
history «— fatal_error_stop; {in case we quit during initialization }
rawprtfly < 0; eq_show « false; LRsp «— null; SPCsp « null; LJsp < null; t_open_out;
{open the terminal for output }
set_paths; {get default file paths from the Unix environment }
virtex_ident «— maz_strings + 1;
if ready_already = 314159 then goto start_of-TEX;
( Check the “constant” values for consistency 14)
if bad > 0 then
begin bwterm_In( Ouch---my,internal constants have been clobbered!”, “---case ", bad : 1);
goto final_end;
end;
initialize; {set global variables to their starting values }
init if —get_strings_started then goto final_end;
init_prim; { call primitive for each primitive }
init_str_ptr «— str_ptr; init_pool_ptr «— pool_ptr; fir_date_and_time;
tini
ready-already «— 314159;
start_of TEX : if speech # 0 then geq_define(cur_speech_loc, data, speech);
if direction # 0 then
begin geq_define (vboz_justify_loc, data, direction); geg-define(cur_direction_loc, data, direction);
end;
{ Reset directinal variables 1390% );
( Initialize the output routines 55 );
( Get the first line of input and prepare to start 1337+ );
history « spotless; {ready to go!}
main_control; {come to life }
final_cleanup; { prepare for death }
end-of-TEX : close_files_and_terminate;
final_end: do_final_end;
end {tez_body }

b
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1333*¥ Here we do whatever is needed to complete TEX’s job gracefully on the local operating system. The
code here might come into play after a fatal error; it must therefore consist entirely of “safe” operations that
cannot produce error messages. For example, it would be a mistake to call str_room or make_string at this
time, because a call on overflow might lead to an infinite loop.
Actually there’s one way to get error messages, via prepare_mag; but that can’t cause infinite recursion.
This program doesn’t bother to close the input files that may still be open.

{ Last-minute procedures 1333*) =
procedure close_files_and_terminate;
var k: integer; {all-purpose index }
begin (Finish the extensions 1378 );
stat if tracing_stats > 0 then ( Output statistics about this job 1334*); tats
(Finish the DVI file 642*);
if log_opened then
begin cwlog-cr;
stat check_last_options;
tatsa_close(log_file); selector «— selector — 2;
if selector = term_only then
begin print_-nl("Transcript written on,"); slow_print(log-name);
L_or_S(print_char("."))(print(". s oss oun"));
end;
end;
print_in;
if (edit_-name_start # 0) A (interaction > batch-mode) then
calledit (str_pool , edit_name_start, edit-name_length , edit_line, edit_direction);
end;
See also sections 1335%, 1336, and 1338%*.

This code is used in section 1330.
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1334*% The present section goes directly to the log file instead of using print commands, because there’s
no need for these strings to take up str_pool memory when a non-stat version of TEX is being used.

{ Output statistics about this job 1334*) =
if log_opened then
if latin_speech then

begin bwlog_In("y,"); bwlog_in( Here,is how much of TeX “s memory’, ", you used: );

bwlog-In (""", str_ptr — init_str_ptr : 1, "ustring”);

if stroptr # init_str_ptr + 1 then bwlog_In("s");

bwlog_In(~Loutyof, ", mazr_strings — init_str_ptr : 1);

bwlog_In( "L~ pool_ptr —init_pool_ptr : 1, " string characters out of, ", pool_size —init_pool_pir : 1);

bwlog_In( "L~ lo-mem_maz — mem_min + mem_end — hi-mem_min + 2 : 1,
“uwords,of ymemory out of ", mem_end + 1 — mem_min : 1);

bwlog-In("~, cs-count : 1, " multiletter control sequences out of ", hash_size : 1);

bwlog-In( "~ fmem_ptr : 1, " words of font info for, ", font_ptr — font_base : 1, " font");

if font_ptr # font_base + 1 then bwlog-In("s");

bwlog_In( ", outyofy, ", fonl_mem_size : 1, " fory ", font_maz — foni_base : 1);

bwlog_In ("L~ hyph_count : 1, " hyphenation exception”);

if hyph_count # 1 then bwlog_In("s");

bwlog-In(~Loutyof,, ", hyph-size : 1);

bwlog_In(~L~, maz_in_stack : 1, "1, ", maz_nest_stack : 1, "n, ~, maz_param_stack : 1, "p, ",
maz_buf-stack +1:1, "b, ", maz_save_stack + 6 : 1, “s_stack positions out of,",
stack_size : 1, "1, ", nest_size : 1, "n, ", param_size : 1, “'p, ", buf_size : 1, b, ", save_size : 1, "s7);

end

else begin k «— selector; selector «— log_only; print_in;

print ("o abslou o Leiu o oo jlaieTeXo: jlo s ) Lieu cw,L="); print_in; print_char("o");

print_int (stroptr — init_str_ptr); print (" s ,n"); print (Mo jloe");

print_int (maz_strings — inil_str_ptr); print_ln; print_char("u"); print_int(pool_ptr — init_pool_ptr);

Print ("o 5loe s Lo g s 50" print_int (pool_size — init_pool_ptr); print_ln; print_char("u");

print_int (lo-mem_maz — mem_min + mem_end — hi_mem_min + 2); print(" o jluc ekl anlan™);

print_int (mem-end + 1 — mem-min); print-ln; print_char("o"); print_int(cs_count);

print ("o o o5 ysaen JsaSueytyn"); printoint (hash_size); print_in; print_char("u");

print_int (fmem_ptr); print("os ! e pdsu eV bi jluaslsn™); print_int (font_ptr — font_base);

print ("o jlocedsn"); print_int(font_mem_size); print("us(—"); print_int(font_maz — font_base);

print_ln; print_char("o"); printint (hyph-count);

if hyph-count # 1 then print("olsloswll™)

else print("e Lisswiu");

print ("o o esoe s ™); print_int (hyph_size); println; print_char("o"); print_int(maz_in_stack);

print("«sT"); printiint(maz_nest_stack); print("«,1"); print_int(maz_param_stack); print ("« ");

print_int(maz_buf_stack + 1); print("« ="); print_int(maz_save_stack + 6);

print ("o o assio s lan ul"); print_int (stack-size); print("esT"); print_int(nest_size);

print("esI"); print_int (param_size ); print("¢ ="); printint(buf-size); print("¢ ");

print_int (save_size); print(" _.1"); priniln; selector — k;

end

This code is used in section 1333%*.
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1335%¥ We get to the final_cleanup routine when \end or \dump has been scanned and its_all_over.

{ Last-minute procedures 1333%) +=
procedure final_cleanup;
label exit;
var ¢: small_number; {0 for \end, 1 for \dump }
begin ¢ «— cur_chr;
if job_name = 0 then open_log_file;
while input_ptr > 0 do
if state = token_list then end_token_list else end_file_reading;
while open_parens > 0 do
begin print(".)"); decr(open_parens);
end;
if cur_level > level_one then
begin print_nl("("); print_esc("end occurred,"); print("inside a group at level ");
print_int(cur_level — level_one); L-or_S(print_char(")"))(print (" (wws—ug 5550"));
end;
while cond_ptr # null do
begin print-nl("("); print_esc("end occurred,,"); print("when,"); print_cmd_chr (if-test, cur_if );
if if-line # 0 then
begin print("Lon,line"); printint(if-line);
end;
print (" was,incomplete)"); if-line «— if-line_field (cond_ptr); cur_if «— subtype(cond_ptr);
temp_ptr < cond_ptr; cond_ptr < link(cond_ptr); free_node(temp_ptr,if-node_size);
end;
if history # spotless then
if ((history = warning_issued) V (interaction < error_stop-mode)) then
if selector = term_and_log then
begin selector — term_only;
print-nl (" (see the transcript file, for additional, information)");
selector «— term_and_log;
end;
if ¢ =1 then
begin init for ¢ « top_mark_code to split_bot_mark_code do
if cur-markc] # null then delete_token_ref (cur-mark|[c]);
store_fmi_file; return; tini
print_-nl (" (\dump,,is performed only by, INITEX)");
end;
erit: end;
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1337¥ When we begin the following code, TEX’s tables may still contain garbage; the strings might not
even be present. Thus we must proceed cautiously to get bootstrapped in.

But when we finish this part of the program, TEX is ready to call on the main_control routine to do its
work.

( Get the first line of input and prepare to start 1337*) =
begin (Initialize the input routines 331*);
if (format_ident = 0) V (buffer[loc] = "&") then
begin if format_ident # 0 then initialize; {erase preloaded format }
if —open_fmit_file then goto final_end;
if =load_fmt_file then
begin w_close(fmt_file); goto final_end;
end;
w-close (fmt_file);
while (loc < limit) A ((buffer[loc] = "u") V (buffer[loc] = "u")) do incr(loc);
end;
if end_line_char_inactive then decr(limit)
else buffer[limit] — end_line_char;
fiz_date_and_time;
( Compute the magic offset 765 );
(Initialize the print selector based on interaction 75);
if speech # 0 then geq_define(cur_speech_loc, data, speech);
if direction # 0 then
begin geq_define (vboz_justify_loc, data, direction); geq_define (cur_direction_loc, data, direction);
end;
(Reset directinal variables 1390% );
if wvirtex_ident = 0 then
begin print(banner); print_ln; slow_print(format_ident); print_ln; update_terminal;
end;
if (loc < limit) A (cat_code(buffer[loc]) # escape) then
begin direction_stack[in_open + 1] « cur_direction; start_input;
end; {\input assumed }
end

This code is used in section 1332%*.
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1338*% Debugging. Once TEX is working, you should be able to diagnose most errors with the \show
commands and other diagnostic features. But for the initial stages of debugging, and for the revelation of
really deep mysteries, you can compile TEX with a few more aids, including the Pascal runtime checks and
its debugger. An additional routine called debug_help will also come into play when you type ‘D’ after an
error message; debug-help also occurs just before a fatal error causes TEX to succumb.

The interface to debug-help is primitive, but it is good enough when used with a Pascal debugger that
allows you to set breakpoints and to read variables and change their values. After getting the prompt
‘debug #’, you type either a negative number (this exits debug_help), or zero (this goes to a location where
you can set a breakpoint, thereby entering into dialog with the Pascal debugger), or a positive number m
followed by an argument n. The meaning of m and n will be clear from the program below. (If m = 13,
there is an additional argument, [.)

define breakpoint = 838 {place where a breakpoint is desirable }
define end_debug = end_term_10; cur_speech «— sl; cur-direction «— sd

{ Last-minute procedures 1333%) +=
debug procedure debug_help; {routine to display various things }
label breakpoint, exit;
var k,l,m,n: integer; sl: language_type; sd: direction_type;
begin begin_term_IO; sl < cur_speech; sd «— cur_direction; cur_speech — Lftlang;
cur_direction «— L_to_R,;
loop
begin wake_up_terminal; print_nl("debug #,(-1,to exit) :"); update_terminal;
read-int (term_in,m);
if m < 0 then
begin read_ln(term_in); end_debug; return;
end
else if m = 0 then dump_core {Do something to cause a core dump }
else begin read_int(term_in,n); term_offset < 0; {the user’s line ended with (return) }
case m of
(Numbered cases for debug_help 1339*)
othercases print("?")
endcases;
end;
end;
exit: end_debug;
end;
gubed



61339 TEX82 PART 52: DEBUGGING

1339*% (Numbered cases for debug_help 1339*) =
1: print-word(mem(n]); {display mem[n] in all forms }
s print_int(info(n));
: print_int(link (n));
. print_word (eqtb[n]);
. print_word (font_info[n]);
: print_word (save_stack[n]);
: show_box(n); {show a box, abbreviated by show_boz_depth and show_box_breadth }
: begin breadth-maz «— 10000; depth_threshold «— pool_size — pool_ptr — 10; show_node_list(n);
{show a box in its entirety }
end;
9: show_token_list(n, null,1000);
10: slow_print(n);
11: check-mem(n > 0); { check wellformedness; print new busy locations if n > 0}
12: search-mem(n); {look for pointers to n }
13: begin read_int(term_in,l); term_offset — 0; {the user’s line ended with (return) }
print_cmd_chr (n,1);
end;
14: for k <+ 0 to n do print(buffer[k]);
15: begin font_in_short_display «— null_font; short_display(n);
end;
16: panicking «— —panicking;

This code is used in section 1338%*.
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1341%* First let’s consider the format of whatsit nodes that are used to represent the data associated with
\write and its relatives. Recall that a whatsit has type = whatsit_node, and the subtype is supposed
to distinguish different kinds of whatsits. Each node occupies two or more words; the exact number is
immaterial, as long as it is readily determined from the subtype or other data.

We shall introduce five subtype values here, corresponding to the control sequences \openout, \write,
\closeout, \special, and \setlanguage. The second word of I/O whatsits has a write_stream field that
identifies the write-stream number (0 to 15, or 16 for out-of-range and positive, or 17 for out-of-range and
negative). In the case of \write and \special, there is also a field that points to the reference count of a
token list that should be sent. In the case of \openout, we need three words and three auxiliary subfields to
hold the string numbers for name, area, and extension.

define write_node_size =2 {number of words in a write/whatsit node }

define open_node_size =3 {number of words in an open/whatsit node }

define open_node =0 { subtype in whatsits that represent files to \openout }
define open_R_node =1 { subtype in whatsits that represent files to \openoutR }
define write_node =2 { sublype in whatsits that represent things to \write }
define equrite_node =3 { subtype that represent \equrite }

define close_node =4 { subtype in whatsits that represent streams to \closeout }
define special-node =5 { subtype in whatsits that represent \special things }
define language-node =9 { subtype in whatsits that change the current language }
define what_lang(#) = link(#+ 1) {language number, in the range 0 .. 255}
define whai_lhm(#) = type(# + 1) { minimum left fragment, in the range 1.. 63}
define what_-rhm(#) = subtype(# + 1) {minimum right fragment, in the range 1 .. 63}
define write_tokens(#) = link(#+ 1) {reference count of token list to write }
define write_stream (#) = info(# + 1) {stream number (0 to 17) }

define open_name(#) = link(# + 1) {string number of file name to open }

define open_area(#) = info(# +2) {string number of file area for open_name }
define open_ext(#) = link(#+2) {string number of file extension for open_name }

1344* Extensions might introduce new command codes; but it’s best to use eztension with a modifier,
whenever possible, so that main_control stays the same.

define beginspecial_node = 6 { subtype in whatsits that represent \beginspecial }
define endspecial-node =7 { subtype in whatsits that represent \endspecial }
define LR _node =8 { subtypes in whatsits that represent , etc. }

define immediate_code =9 {command modifier for \immediate }

define set_language_code = 10 { command modifier for \setlanguage }

(Put each of TEX’s primitives into the hash table 226 ) +=
primitive (" openout", extension, open_node );
primitive ("write", extension, write_node); write_loc «— cur_val;
primitive (" closeout", extension, close-node);
primitive ("special", extension, special-node);
primitive (" immediate", extension, immediate_code);
primitive ("setlanguage", extension, set_language_code);
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1346%* (Cases of print_.cmd_chr for symbolic printing of primitives 227) +=
(LR cmdchr 1402*)

extension: case chr_code of
open_node: print_esc("openout");

(LR ext cmdchr 1474%)

write_node: print_esc("write");
close_node: print_esc("closeout");
special_node: print_esc("special");
immediate_code: print_esc("immediate");
set_language_code: print_esc("setlanguage");
othercases print(" [unknown extension!]")
endcases;

1348% (Declare action procedures for use by main_control 1043*) +=
(Declare procedures needed in do_extension 1349)
procedure do_eztension;
var i,7, k: integer; {all-purpose integers }
p,q,7: pointer; {all-purpose pointers }
begin case cur_chr of
open_node, open_R_node: {Implement \openout 1351 );
equrite_node , write_node: {Implement \write 1352);
close_node: (Implement \closeout 1353 );
special_node , beginspecial_node , endspecial_node: {Implement \special 1354*);
immediate_code: (Implement \immediate 1375 );
set_language_code: (Implement \setlanguage 1377 );
othercases confusion("ext1")
endcases;
end;
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1354*¥ When ‘\special{. ..} appears, we expand the macros in the token list as in \xdef and \mark.

{Implement \special 1354*) =
begin i « cur_speech; j «— cur_direction; k «— cur_chr;
if —egspcial then
begin cur_speech «— Lftlang; cur_direction «— L_to_R;
end;
new-whatsit (k, write_node_size );
if k = endspecial_-node then
if is_open_SPC then
begin p «— info(SPCsp); pop_SPC; write_tokens(tail) «— write_stream (p);
add_token_ref (write_tokens(tail));
end
else begin print_err("Extra,\endspecial, ignored");
help? ("\endspecial must_ be match with,\beginspecial."); error; write_tokens(tail) «— null;
end
else begin p «— scan_toks(false, true); write_tokens(tail) — def_ref;
end;
if k& = beginspecial_-node then
begin g « scan_toks(false, true); write_stream (tail) «— def-ref; push-SPC (tail);
end
else write_stream (tail) «— null;
cur_speech «— 1; cur_direction <« j;
end

This code is used in section 1348%*.

1356* (Display the whatsit node p 1356*) =

case sublype(p) of

open_node: begin print_write_whatsit("openout",p); print_char("=");
print_file_name (open_name (p), open_area(p), open_ext (p));
end;

equrite_node , write_node: begin if subtype (p) = equrite_node then print_write_whatsit("equrite", p)
else print_write_whatsit("write", p);
print-mark (write_tokens (p));
end;

close-node: print_write_whatsit("closeout", p);

special_node: begin print_esc("special); print-mark (write_tokens(p));
end;

language_node: begin prini_esc("setlanguage"); print_int(what_lang(p)); print(",(hyphenmin,,");
print_int (what_lhm (p)); print_char(","); print_int(what_rhm(p)); print_char(")");
end;
(Print LR whatsit 1473*)

othercases print("whatsit?")

endcases

This code is used in section 183.
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1357*% (Make a partial copy of the whatsit node p and make r point to it; set words to the number of
initial words not yet copied 1357*) =
case sublype(p) of
open_node, open_R_node: begin r « get_node(open_node_size); words < open_node_size;
end;
equrite_node , write_node , special_node , beginspecial_node, endspecial_node: begin
r — get-node(write_node_size);
if subtype(p) = beginspecial_node then add_token_ref (write_stream(p));
add_token_ref (write_tokens(p)); words «— write_node_size;
end;
close_node, LR_node, language_node: begin r «— get_node (small_node_size); words «— small-node_size;
end;
othercases confusion("ext2")
endcases

This code is used in section 206*.

1358% ( Wipe out the whatsit node p and goto done 1358*) =

begin case subtype(p) of

open_node, open_R_node: free_node(p, open_node_size );

equrite_node, write_node , special_node, beginspecial_node, endspecial_node: begin

delete_token_ref (write_tokens(p));

if subtype(p) = beginspecial-node then delete_token_ref (write_stream (p));
free_node (p, write_node_size ); goto done;
end;

close_node, language_node, LR_node: free_node(p, small_node_size);

othercases confusion("ext3")

endcases;

goto done;

end

This code is used in section 202*.

1360%* (Incorporate a whatsit node into an hbox 1360*) =
if subtype(p) = LR_node then (Adjust the LR stack for the hpack routine 1422*)

This code is used in section 651%.

1367* (Output the whatsit node p in an hlist 1367*) =
if subtype(p) # LR_node then out_what(p)
else ( Output a reflection instruction if the direction has changed 1424*)

This code is used in section 622%.
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1370% (Declare procedures needed in hlist_out, vlist_out 1368) +=
procedure write_out(p : pointer);
var old_setting: 0 .. maz_selector; {holds print selector }
old_mode: integer; {saved mode }
j: small_number; {write stream number }
q,r: pointer; {temporary variables for list manipulation }
begin { Expand macros in the token list and make link (def-ref ) point to the result 1371 );
old_setting «— selector; j «— write_stream(p);
if write_open[j] then selector « j
else begin  { write to the terminal if file isn’t open }
if (j = 17) A (selector = term-and_-log) then selector «— log-only;
print-nl("");
end;
eq-show «— (equrting V (subtype(p) = equrite_node)); token_show (def-ref); eq-show « false; print_in;
flush_list (def_ref ); selector « old_setting;
end;

1373*%¥ The out_what procedure takes care of outputting whatsit nodes for wlist_out and hlisi_out.

{ Declare procedures needed in hlist_out, vlist_out 1368) +=
procedure out_what(p : pointer);

var j: small_number; {write stream number }

begin case subtype(p) of

open_node, open_R_node , write_node, equrite_node, close_node: (Do some work that has been queued up

for \write 1374*);

beginspecial_node , endspecial_node, special_node: special_out(p);

language_node: do_nothing;

othercases confusion("ext4")

endcases;

end;
1374*% We don’t implement \write inside of leaders. (The reason is that the number of times a leader
box appears might be different in different implementations, due to machine-dependent rounding in the glue
calculations.)

(Do some work that has been queued up for \write 1374*) =
if —doing_leaders then
begin j «— write_stream (p);
if (subtype(p) = write_node) V (subtype(p) = equrite-node) then write_out(p)
else begin if write_open[j] then a_close(write_file[j]);
if subtype(p) = close_node then write_open[j] < false
else if j < 16 then
begin cur_name <« open_name(p); cur_area < open_area(p); cur_ext «— open_ext(p);

if cur_ext = "" then cur_ext — ".tex";
pack_cur_name;
while —a_open_out (write_file[j]) do prompt_file_name("output,file name",".tex");

write_open[j] « true;
if subtype(p) = open_R_node then write_file_direction[j] «— R_to_L
else write_file_direction[j] <« L_to_R;
end;
end;
end

This code is used in section 1373%*.



61379 TEX82 PART 54: SYSTEM-DEPENDENT CHANGES 183

1379*% System-dependent changes. This section should be replaced, if necessary, by any special
modifications of the program that are necessary to make TEX work at a particular installation. It is usually
best to design your change file so that all changes to previous sections preserve the section numbering; then
everybody’s version will be consistent with the published program. More extensive changes, which introduce
new sections, can be inserted here; then only the index itself will get a new section number.

1380¥%¥ Here is a temporary integer, used as a holder during reading and writing of TFM files, and a
temporary memory-word, used in reading/writing format files. Also, the variables used to hold “switch-to-
editor” information.

( Global variables 13) +=
edit_name_start: pool_pointer;
edit_name_length, edit_line, tfm_temp: integer;

1381* The edit-name_start will be set to point into str_pool somewhere after its beginning if TEX is
supposed to switch to an editor on exit.

( Set initial values of key variables 21%) +=
edit_name_start «— 0;
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1382*%¥ TgX-e-Parsi changes.
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define LftTag =1 {should be > normal < LRsw_maz }
define RtTag =2 {should be > normal < LRsw-maz }
( Constants in the outer block 11*) +=
Lftlang = LftTag;
Rtlang = RtTag;
L_to_.R = LftTag; R_to_L = RtTag;

1383*

(GATEX Types 1383*) =
direction_type = L_to_R .. R_to_L;
language_type = Lftlang .. Rtlang;

This code is used in section 31%*.
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define ignorable = 0
define unjoinable =1
define joinable = 2
(Initialize table entries (done by INITEX only) 164) +=
cat_code ("L") « spacer; cat-code("\") « escape; cat_code("9") «— comment; cat_code("_") < letter;
for k — "T" to "=" do cat_code(k) «— letter;
for k — 0 to 255 do
begin join_attrib(k) «— unjoinable; locate_code(k) — k;
end;
locate-code (" ") + "1"; locate_code (" s") « "¢"; locate_code("<") « "="; locate_code(" ") < "¢";
locate_code (" =") «— "2"; locate_code("") «— "="; locate_code(" ") «— "s";
Join_attrib ("_") «— ignorable; k — "_";
while £ < "s" do
begin join_attrib (k) < joinable; k «— k + 2;
end;
k — ”_uu";
while k < " J" do
begin join_attrib (k) < joinable; k «— k + 2;
end;
join_attrib ("J") « joinable; join_attrib("w") « joinable; join_attrib("=") «— joinable;
join_attrib ("=") «— joinable; join_attrib("L") < joinable; join_attrib("L") < joinable;
Join_attrib("=") — joinable; sf-code(".") « 3000; {semitic ‘.’ }

1385%
( Check semitic char tables 1385*) =

if cur_chr = join_attrib_base then n «— joinable
See also section 1456%*.

This code is used in section 1233%*.

1386%*
(Reset last char params 1386*) =

curchr_attrib «— unjoinable; acc_wd — 0; acc_ht — 0; acc_dp +— 0; retain_acc «— false
This code is used in sections 1030%, 1034*, 1041*, 1043*, and 1429%*.

1387F L5 i gomo (spikilasi].

For flexibility on various Farsi character sets, we fill zchr’s in external C routine that might be read from
an external file.
(Use setup_zchrs 1387¢) =

setup_xchrs;

This code is used in section 21%*.
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define latin_speech = (cur_speech = Lftlang)

define semitic_speech = (cur_speech = Rtlang)

define L_or_S(#) = if latin_speech then begin #; end

else L_or_S_end

define L_or_S_end (#) = begin #; end

define L_or(#) = if latin_speech then begin #; end

define or_S(#) = if semitic_speech then begin #; end

( Constants in the outer block 11*) +=
semi-blank = 160; {character code for farsi blank }

1389%
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( Global variables 13) +=

left_or_right: direction_type; {for bi_directional terminal I/O }

left_input: boolean; {for shifting input line in semitic mode }
edit_direction: direction_type; {the direction for invoking editor. }

1390%

(Reset directinal variables 1390*) =
left_or_right «— cur_direction
This code is used in sections 57*, 58*, 1332*, and 1337*.

1391%
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(Print the dig array in approperiate direction 1391*) =
if latin_speech then
begin while k£ > 0 do
begin decr(k);
if dig[k] < 10 then print_char("0" + dig[k])
else print_char("A" — 10 + dig[k]);
end;
end
else begin decr(k);
for i — 0to k do
begin if dig[i] < 10 then print_char("e" + dig[i])
else print_char("A" — 10 + dig[d]);
end;
end

This code is used in section 64%*.
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1392%

(Print two digit in approperiate direction 1392%) =
if latin_speech then
begin print_char("0" + (n div 10)); print_char("0" + (n mod 10));
end
else begin print_char("0" + (n mod 10)); print_char("0" + (n div 10));
end

This code is used in section 66*.

1393%

{Redefine print_scaled 1393*) =
procedure print_scaled (s : scaled); {prints scaled real, rounded to five digits }
var delta: scaled; {amount of allowable inaccuracy }
k,kk: 0..23; {index to current digit }
ss: scaled;
begin if latin-speech then print_scaled_Lft(s) else begin if s < 0 then
begin print_char("-"); negate(s); {print the sign, if negative }
end;
ss «— sdiv unity; s « 10 * (s mod unity) + 5; delta «— 10; k «— 0;
repeat if delta > unity then s «— s+ 7100000 — 50000; {round the last digit }
dig[k] < s div unity; incr(k); s — 10 * (s mod unity); delta — delta * 10;
until s < delta;
for kk — k — 1 downto 0 do
begin decr(k); print_char("e" + dig[kk]);
end;
print_char(" "); print_int(ss);
end;
end;

This code is used in section 103*.
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define strequiv(#) = # < get_streq(#)
define pushprinteq = incr (rawpriflg)
define popprinteq = decr (rawprtfly)
( Global variables 13) +=

alt_str: array [str_number] of neg-max_strings .. maz_strings;
rawprtflg: small_number; {are we printing an equived string? }

1395%

( Make the first 256 strings 48) +=
for g «— 0 to maz_strings — 1 do alt_str[g] — null;
rawprtfly «— 0

1396*% Function get_streq return alternate string.

(Define get_streq 1396* ) =
function get_streq(s : str-number): str_number; {get the equivalent of s}
var a,e: str-number;
begin a « s;
if rawprtflg = 0 then
begin e — alt_str[s];
if latin_speech A (e < 0) then a — —e
else if semitic_speech A (e > 0) then a « ¢;
end;
get_streq «— a;
end;

This code is used in section 58%*.
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1397¥

{Define pprint 1397+ ) =
procedure pprint(s : integer); {prints equivalent string of s}
var j: pool_pointer; {current character code position }
begin if s > 255 then strequiv(s);
pushprinteq; j «— str_start[s];
while j < str_start[s + 1] do
begin print_char (so(str_pool[j])); incr(3);
end;
popprinteq;
end;

This code is used in section 59%*.

1398%*
el 00 Gy 5 sl 55185051 el b 4 by il D08 Jslas & 55 Jla) 5
(Define LorRprt procedures 1398*) =
procedure LorRprt(sl,s2 : integer); {print strings s or s2 }
begin pushprinteq;
if latin_speech then print(s!)
else print(s2);
popprinteq;
end;
procedure LorRprt_err(sl,s2 : integer);
begin if interaction = error_stop_mode then wake_up_terminal;
if latin_speech then
begin print-nl("10"); print(sl);
end
else begin print_nl(".!"); print(s2);
end;
end;

This code is used in section 62%*.
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define bgn_L_code =1

define bgn_R_code = 2

define end_LR_add = 3

define end_L_code = bgn_L_code + end_LR_add
define end_R_code = bgn_-R_code + end_LR_add
define LR_bias =8

define manLR =0

define autoerr =1

define autodir = 2

define autopar = 3

define autocol =4

define manrbor =5

define automath = 6

define dir_bgn_L = (autodir * LR_bias + bgn_L_code)
define dir_bgn_R = (autodir x LR_bias + bgn_R_code)
define err_end_L = (autoerr x LR_bias + end_L_code)
define err_end_R = (autoerr * LR_bias + end_R_code)
define par_bgn_R = (autopar x LR _bias + bgn_R_code)
define col_bgn_R = (autocol * LR_bias + bgn_R_code)
define col_end_R = (autocol x LR_bias + end_R_code)
define col_bgn_L = (autocol * LR_bias + bgn_L_code)
define col_end_L = (autocol x LR_bias + end_L_code)
define boz_bgn_R = (manrboz * LR_bias + bgn_R_code)
define boz_end_R = (manrbox * LR_bias + end_R_code)
define LRcmd = type

define LRsrc = subtype

define LRend(#) = (# + end_-LR_add)

define LRbgn(#) = (# — end_LR_add)

define is_end_LR(#) = (# > end_LR_add)

define in_auto LR = (stkLR_src = autodir)
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define auto_LRdir = (chrbit(cur-LR_swch, autoLR))

define auto_LRfont = (chrbit(cur-LR_swch, autofont))

define auto_LR_needed = ((cur_LR_swech > manual) V (stkLR_cmd = bgn_R_code))
define is_semi_char (#) = (issemichr (#) A auto_LR_needed)

define has_semi_font(#) = (issemichr (#) A auto_LRfont)

1400%*

define stkLR = cur_list. LR_auz_field .hh.rh
define stkLR_cmd = LRcmd (stkLR)
define stkLR_src = LRsrc(stkLR)

define stkLR_end = LRend(stkLR_cmd)

( Set initial values of key variables 21*) 4+=
stkLR +— null;

1401%*

( Initialize table entries (done by INITEX only) 164) +=
cur_LR_swch «— manual; eq_type(cur_LRswch_loc) «— data; vboz_justification < 0; LR_showswch « T,
{ eqchring .. eqnaming }
LR_miscswch — 1; eq_level (cur-LRswch_loc) < level_one;
vboz_justify «— L_to_R; eq_type(vboz_justify_loc) «— data; eq_level (vboz_justify_loc) < level_one;

1402%*

(LR cmdchr 1402%) =

LR: begin case (chr_code mod LR_bias) of
bgn_L_code: print_esc("beginL");
bgn-R_code: print_esc("beginR");
end_L_code: print_esc("endL");
end_R_code: prinl_esc("endR");
othercases print("!!LR,command!!")
endcases;
case (chr_code div LR_bias) of
manLR: print("manual");
autoerr: print("autoerr");
autodir: print("autodir");
autopar: print("autopar");
autocol: print("autocol");
manrboz: print("manrbox");
automath: print("automath");
othercases print("!!LR,source!!")
endcases;
end;

This code is used in section 1346*.



192 PART 57: agegs jlslo TEX82

1403%*

( LR nest routines 1403*) =
procedure show-LR(c, s : small_number);
begin cur_.cmd < LR; cur_chr «— ¢+ s* LR_bias; show_cur_cmd_chr;
end;
procedure pop_stkLR;
var p: pointer;
begin debug if stkLR = null then confusion("LR_pop_1");
if link (stkLR) = null then confusion("LR_pop_2");
gubed
if tracing_commands > 1 then
if stkLR_src > autoerr then show_LR(stkLR_end, stkLR_src);
tail_append (end_LR(stkLR)); p « stkLR; stkLR «— link(stkLR); free_avail(p);
end;

This code is used in section 216*.

1404%*

define emit_par_ LR =
if R_to_L_vbox then append-LR(par-bgn_-R)

(Insert every_semi_par 1404* ) =
if every_semi-par # null then begin_token_list(every_semi_par, every_semi_par_text)

This code is used in section 1091%*.

1405%*

(Insert every_semi_math 1405%) =
if every_semi_math # null then begin_token_list (every_semi-math, every_semi-math_text)

This code is used in section 1139%*.

1406%*

(Insert every_semi_display 1406%) =
if every_semi_display # null then begin_token_list(every_semi_display, every_semi_display_text)

This code is used in section 1145%*.

1407* Implementing after_every_display primitive.

(Insert after_every_display 1407*) =
if after_every_display # null then begin_token_list (after_every_display, after_every_display_text)

This code is used in section 1200%*.

1408%

( Test auto_-LR 1408*) =
if in_auto_LR then pop_stkLR;
if (stkLR_src = manrboz) then append_LR(bor_end_R)

This code is used in section 1086%*.

1409%*

(Test n =1 1409%) =
if n =1 then append_LR(boz_bgn_R);

This code is used in section 1083*.

§1403
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1410%*

(insert matching end_R_code at end of column 1410%) =

if align-chr = Rtlang then
begin if addRcemds then append LR (col_end_R)
else if addLemds then append_LR(col_end_L);
end

else if addLcmdh then append-LR(col-end-L)
else if addRcmdh then append-LR(col_end-R);

if in_auto_LR then pop_stkLR

This code is used in section 796*.

1411%

(insert begin_R_code at begin of column 1411*) =

if align_chr = Rtlang then
begin if addRcmds then append LR (col_bgn_R)
else if addLemds then append_LR(col-bgn_-L);
end

else if addLcmdh then append_LR(col-bgn_L)
else if addRemdh then append_LR(col-bgn_R);

end

This code is used in section 787*.

PART 57: aygoys jlale

193



194  PART 57: a9 jlslo TEX82  §1412

1412%

define LR_command (#) = type(#+ 1) {the LR_command }

define LR_source(#) = subtype(# + 1) {auto ... or manLR }

define is_LR(#) = ((type(#) = whatsit-node) A (subtype(#) = LR_node))

define is_auto_LR(#) = (is_-LR(#) A (LR_source(#) # manLR))

define whatsit_LR(#) = ((—is_char_node (#)) A is_LR(#))

define is_bgn_LR(#) = (LR-command (#) < end-LR_add)

define end_LR(#) = new-LR(LRend(LRcmd (#)), LRsrc(#))

define ¢cmd_LR(#) = new_LR(LRcmd (#), LRsrc(#))

define is_open_.LR = (LRsp # null)

define LR _match_stk(#) = ((is_open_LR) A (LRemd (LRsp) = (LRbgn(LR_command (#)))))

define LR_updt(#) = is_bgn_LR(#) then push_LR(#)

else
if LR_match_stk(#)

define R_to_L_node(#) = ((R-to_L_vbox A (subtype(#) = min_quarterword)) V (subtype (#) = right_justify))

define is_open_SPC = (SPCsp # null)

define end_LJ(#) = new_LJ (info(#), true)

define cmd_LJ (#) = new-LJ (info(#), false)

define whatsit_LJ (#) = ((type(#) = whatsit-node) A (subtype (#) > beginspecial-node) A (subtype (#) <
LR_node))

define is_bgn_LJ (#) = (((subtype(#) = LR_node) A is_bgn_LR(#)) V (subtype (#) = beginspecial_node))

define is_end_LJ (#) = (((subtype (#) = LR_node) A is_end_LR(LR_command (#)) A (subtype (info(LJsp)) =
LR_node)Nis_bgn_LR (info(LJsp))A(LRend (LR_command (info(LJsp))) = LR_command (#)))
((subtype (#) = endspecial-node) A (subtype (info(LJsp)) = beginspecial-node)))

define is_open_LJ = (LJsp # null)

{re_organize in hlist_out 1412%) =
while ((p # null) A whatsit_-LR(p)) do
if is_bgn_LR(p) then
if is_open_LR then p «— re_organize(p)
else confusion("LRptrl")
else confusion("LRptr2");
list_ptr (this-box) < p; q «— get_avail; saved-q «— q; link(q) «— p

This code is used in section 619*.

1413%

( Cases of main_control that build boxes and lists 1056*) +=
hmode + LR: append_LR(cur_chr);

1414%*

( Global variables 13) +=
LRsp: pointer; {stack of LR nodes in re_organization }
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1415¥% To appending LR_nodes to horizental list we call new_LR procedure with parameter ¢, that implies
LR_command, and s, which shows source of command, to create a whatsit_node with subtype LR_node. The
push_LR and pop_LR procedures are used to checking or reorganizing LR nodes.

( Declare functions needed for special kinds of nodes 1415%) =
procedure push LR (p : pointer);
var t: pointer;
begin t < get_avail; info(t) < info(p+ 1); link(t) «— LRsp; LRsp « t;
end;
procedure pop_LR;
var t: pointer;
begin t «— LRsp; LRsp « link(t); free_avail (t);
end;
function new-LR(c,s : small-number): pointer;
var p: pointer;
begin p «— get_node(small_node_size); type(p) «— whatsit_node; subtype(p) — LR_node;
LR_command(p) < ¢; LR_source(p) < s; new-LR « p;
end;

See also section 1466*.

This code is used in section 159%.

1416%*

( Append a bgn_L to the tail of the current mlist 1416%) =
if auto_LR_needed then tail_append(new-LR(bgn_L_code, automath))

This code is used in section 1196%*.

1417%

(Append an end_L to the tail of the current mlist 1417*) =
if auto_LR_needed then tail_append(new_LR(end_L_code, automath))

This code is used in section 1196%*.

1418% (Flush the LR stack 1418*) =
while is_open_-LR do pop_LR
This code is used in sections 639* and 1419%.

1419% (Flush the LJ stack 1419*) =
(Flush the LR stack 1418*);
while is_open_LJ do pop_LJ

This code is used in section 877*.
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1420% ( Adjust the LR stack based on LR nodes in this line 1420%) =
r «— link(temp_head);
while is_open_LJ do
begin s «— cmd_LJ(LJsp); link(s) < r; r < s; pop_LJ;
end;
link (temp_head) — r; q — ;
while ¢ # cur_break (cur_p) do
begin if —is_char_node(q) then
if whatsit_LJ (q) then
if is_bgn_LJ(q) then push_LJ(q)
else if is_open_LJ then
if is_end_LJ(q) then pop_LJ;
q — link(q);
end

This code is used in section 880%.

1421%

(Insert LR nodes at the end of the current line 1421*) =
if is_open_LJ then

begin s «— temp_head; r — link(s);

while r # ¢ do
begin s — r; r « link(s);
end;

r <« LJsp;

while r # null do
begin link(s) «— end_LJ(r); s « link(s); r — link(r);
end;

link(s) — ¢;

end

This code is used in section 880%.

1422%

{ Adjust the LR stack for the hpack routine 1422%) =
if LR_updt(p) then pop_LR
else begin incr(LR_err);
while link(q) # p do q « link(q);
link(q) < link(p); free_node(p, small_node_size); p «— g;
end

This code is used in section 1360%*.
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1423%

{ Check for LR anomalies at the end of hpack 1423*) =

if is_open_LR then
begin while link(q) # null do ¢ « link(q);
repeat link(q) < end_LR(LRsp); q « link(q); LR_err «— LR_err + 10000; pop_LR;
until LRsp = null;
end;

if LR_err > 0 then
begin print_In; print-nl("\endL or \endR problem ("); print_int(LR_err div 10000);
print("missing,,"); prini_int(LR_err mod 10000); print(",extra"); LR_err « 0;
goto common_ending;
end

This code is used in section 649%.

1424%

{ Output a reflection instruction if the direction has changed 1424%) =
begin while link(q) # p do ¢ « link(q);
if is_bgn_LR(p) then
if is_open_LR then link(q) <« re_organize(p)
else confusion("LRptr3")
else confusion("LRptr4");
P—gq;
end

This code is used in section 1367%*.

197
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1425%

{ Declare procedures needed in hlist_out, vlist_out 1368) +=
function re_organize(p : pointer): pointer;
label done, donel , restart;
var ¢, r,t: pointer; wrap: boolean;
begin wrap <« LR_command(p) # LRemd(LRsp); push-LR(p); q <« p; p « link(p);
free_node(q, small_node_size);
restart: q < p;
if ¢ = null then confusion("reorganizel");
if whatsit_LR(q) then
if is_bgn_LR(q) then
begin p « re_organize(q); goto restart;
end
else begin p « link(q); r — ¢; goto donel;
end;
r — link(q);
while r # null do
if whatsit_LR(r) then
if is_bgn_LR(r) then r « re_organize(r)
else goto done
else if wrap then
begin t «— p; p — r; r « link(r); link(p) — t;
end
else begin link(q) «— r; ¢« r; v« link(r);
end;
confusion("reorganize2");
done: link(q) — link(r);
donel: if ~LR_match_stk(r) then confusion("reorganize3");
re_organize < p; free_node(r, small_node_size); pop_LR;
end;
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1426%

(Bidirectional procedures 1426*) =
procedure LR_unbalance(c : small_number);
begin prini_err ("Unbalanced,");
if ¢ = end_L_code then print_esc("endL")
else print_esc("endR");
print(",command, ignored");
if ¢ = end_L_code then
begin help2("Your,, \endl " ,command, doesn t, match any previous, \beginl | ,command.")
("Gopahead. I am going to,ignore, it.");
end
else begin help2("Your,,  \endR " ,command, doesn "t match any previous, \beginR" ,command.")
("Gouahead .ul am going  to ignore it.");
end;
error;
end;

procedure LR_unmatched(c : small_number);
begin print_err ("Unmatched,");
if ¢ = end_L_code then print_esc("endL")
else print_esc("endR");
print (" ,command , ,corrected");
if ¢ = end_L_code then
begin help5 ("Your,,” \endL " ,command, doesn t, match any previous, \beginl | ,command.")
(" I, have replaced your errorenous, \endL’ by ,a correct, \endR’ command, ")
("assuming\_,that\_,you\_,meant\_,touenduyourupreviousu‘ \beginR". ")
("Ifuyouudon “tuneed,it,justytype, 1 Lyand my insertion will be deleted. ")
("Butumakeusureuthatuyourupreviousu‘ \beginR " would, be endded, correctly. ");
end
else begin help5 ("Your,,” \endR ", ,command, doesn "t match any previous, \beginR" command.")
(" I, have replaced your errorenous, \endR’ by,a correct, \endl’ ,command, ")
("assuming\_,that\_,youumeantutouenduyourupreviousu‘ \beginL". ")
("Ifuyouudon “tuneed,it, justytype, 1 " yand my, insertion will jbe deleted. ")
("Butumakeusureuthatuyourupreviousu” \beginL " would, be endded, correctly. ");
end;
if ¢ = end_L_code then cur_tok «— cs_token_flag + frozen_end_R
else cur_tok «— cs_token_flag + frozen_end_L;
INS_error;
end;
procedure append_LR(c : small_number);
var p: pointer; t. small_number;
begin if stkLR = null then confusion("LR,stack underflow");
if in_auto_LR then pop_stkLR;
t «— cdiv LR_bias; ¢ «+— cmod LR_bias;
if is_end_LR(c) then
if stkLR # null then
begin if ¢ # stkLR_end then LR_unmatched(c);
pop_stkLR;
end
else LR_unbalance(c)
else if (¢t # autodir) V (¢ # stkLR_cmd) then
begin if tracing_commands > 1 then
if ¢t > autodir then show_LR(c,t);
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tail_append (new_LR(c,t)); p < get_avail; link(p) «— stkLR; stkLR «— p; stkLR_cmd «— c¢;
stkLR_src « t;
end;

end;

See also section 1446*.

This code is used in section 332%.

1427%

(Set cur_boz justification 1427*) =
if R_to_L_vbox then subtype(cur-bozx) «— right_justify
else subtype(cur_box) « left_justify;

This code is used in sections 1076* and 1078%.

1428%

(Set rule justification 1428*) =
if R_to_L_vbox then subtype(tail) — right_justify
else subtype(tail) — left_justify

This code is used in section 1056%*.

1429%*

( Check parargraph justification 1429*) =
if R_to_L_par then
begin if =R_to_L_vbox then eq_define(vboz_justify_loc, data, R-to_L);
end
else if L_to_R_par then
if =L_to_R_vbozx then eq_define(vbozr_justify_loc, data,L_to_R);
(Reset last char params 1386* );

This code is used in section 1070%*.

1430%*

(LR ship vars 1430%) =

saved_lang: language_type; {the language of TEX messages. }

t: pointer;
begin debug if is_open_LR then confusion (" LRsp,in,ship_out,");
gubedt «— new_LR(bgn_L_code,0); push-LR(t); {at outer level }
free_node(t, small_node_size);

This code is used in section 638*.
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( Global variables 13) +=
curchr_attrib: unjoinable .. joinable;

acc-wd , acc_ht, acc_dp: integer;
retain-acc: boolean; { are we have to retain accented character dimensions }
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1432% Semitic main loop.

define adjust_charo(#) = # — semichrin(locate_code (cur_chr))
define adjust_char(#) = # «— locate_code (cur_chr);
if is_not_dbl_font then # «— semichrin(#)
define is_not_dbl_font = (~is_dbl_font(cur_font))
define adjust_font(#) = fontadj — false;
if cat_code(semichrout(c)) = letter then
if curchr_atirib = joinable then
if has_twin_font(#) then # — fontwin[#]
define adjust_fontn(#) = fontadj «— false;
if cat_code (semichrout(c)) = letter then
if curchr_attrib = joinable then
if is_dbl_font(#) then
if ¢ > 128 then ¢ « ¢ — 128
else if has_twin_font(#) then # «— fontwin [#]
define chi_font_adjusting (#) =
if fontadj then
begin # «— cur_font; adjust_font(#);
end
define set_cur_attrib(#) =
if join_attrib(#) > ignorable then curchr_attrib «— join_attrib(#)
define mid_rule_ok = ((mrule-init > 0)Ais_twin_font(f)A(char_ezists(char_info(f)(c)))A(font_params|[f] >
14))
define has_semi_accent_height (#) = ((font_params[#] > 7) A (semi_accent_height (#) # 0))
define semi_wrapup =
if ligature_present then
begin main-p «— new_ligature(f,1, link(q)); link(q) < main_-p; tail «— main_p;
set_cur_attrib(1);
end;
if ¢ = hyphen_char[f1] then
if mode = hmode then tail_append (new_disc)

{ handle semitic character such as TeX main loop 1432*) =

if check_semitic_font then goto big_switch;
adjust_space_factor; [« cur_font; adjust_char(c); adjust_font(f);
(if char ¢ in font f not exists goto reswitch 1433*);
(look for kern of char befor semiaccent 1434*);
goto semi-mid_loop;

semi-main_loop + 1: if =fontad; then f — cur_font;
(if char ¢ in font f not exists goto reswitch 1433*);

semi-main_loop + 2: chk_foni_adjusting(f);

semi_-mid_loop: if mid_rule_ok then append_-mid_rule(f);

q < tail; ligature_present < false; 1 < qi(c); f1 «— f; set_cur_attrib(c);

semi-lookahead: i < char_info(f)(1);

if char_exists(i) then
begin fast_get_avail(main_p); acc_char «— i; acc_font «— f1; font(main_p) «— f1;
character (main_p) < qi(c); link(tail) «— main_p; tail «— main_p;
end

else char-warning(f, qo(1));

(Look for another semitic character and set r=256 if there’s none there 1435*};

semi_lig_-loop: (If there’s relevent ligature/kern to 7 adjust the text 1436*);
if r = ¢i(256) then goto reswitch; { cur-cmd, cur_chr, cur_tok are untouched }
¢« qo(r); goto semi_main_loop +1; { f is still valid }
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This code is used in section 1030%*.

1433% (if char c in font f not exists goto reswitch 1433*) =
if (¢ < font_be[f]) V (¢ > font_ec[f]) then
begin char-warning(f,c); goto big_switch;
end
This code is used in sections 1432* and 1432*.

1434% (look for kern of char befor semiaccent 1434*) =
if (tail # head) A (type(tail) = kern_node) A (subtype(tail) = acc_kern) A ((acc_font = f) V (acc_font =
fontwin[f])) A (char_tag(acc_char) = lig-tag) then
begin i < acc_char; fl «— acc_font; k « lig-kern_start(f1)(1); r — qi(c);
repeat j — font_infolk].qqqq; {fetch a lig/kern command }
if next_char(j) = r then
if op_byte(j) > kern_flag then
begin g < new_kern(char_kern(f1)(j)); tail_append (new_kern(char_kern(f1)(j)));
goto semi-mid_loop;
end;
iner(k);
until skip_byte(j) > stop_flag;
end

This code is used in section 1432%*.

1435*% (Look for another semitic character and set r=256 if there’s none there 1435%) =
get_next; {set only cur_cmd and cur_chr}
if cur_cmd = letter then goto semi_lookahead + 2;
if cur_cmd = other_char then goto semi_lookahead + 2;
if cur-cmd = semi-given then goto semi_lookahead + 3;
z-token; {set cur_cmd, cur_chr, cur_tok }
if cur_cmd = letter then goto semi_lookahead + 2;
if cur_cmd = other_char then goto semi_lookahead + 2;
if cur_cmd = semi_given then goto semi_lookahead + 3;
if cur_emd = char_num then
if cur_chr = Rtlang then
begin scan_char_num; cur_chr « cur_val; goto semi_lookahead + 3;
end;
semi_lookahead + 1: r «— ¢i(256); goto semi_lig_loop;
semi_lookahead + 2: if —is_semi_char(cur_chr) then goto semi_lookahead + 1;
adjust_space_factor;
semi-lookahead + 3: adjust_char(r); fontadj — true

This code is used in section 1432%*.
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1436% (If there’s relevent ligature/kern to i adjust the text 1436%) =
if char_tag(i) = lig-tag then
if r # ¢i(256) then
begin k « lig_kern_start(f)(i);
repeat j — font-info[k].qqqq; {fetch a lig/kern command }
if next_char(j) = r then
if op_byte(j) < kern_flag then
begin ligature_present «— true; | — rem_byte(j); ¢ «— qo(r); chk_font_adjusting(f1);
if join_attrib(l) > ignorable then curchr_attrib — join_attrib(l);
goto semi-lookahead;
end
else begin semi_wrapup; tail_append (new_kern(char_kern(f)(§))); ¢ «— qo(r);
goto semi_main_loop + 2;
end;
incr(k);
until skip_byte(j) > stop_flag;
end;
SEMI_WTrapup

This code is used in section 1432%*.

1437* New font specifications.

Farsi fonts are expected to have seven extra parameters: param[8] = semi_accent_height is accents height.
param [9] = mid_rule_height is midrule height.
param[10] = mid_rule_depth is midrule depthe.

[
param[11] = mid_rule_width is midrule width.
param[12] = mid_rule_stretch is midrule stretch.
param [13] = mid_rule_shrink is midrule shrink.
]

param [14] = mid_rule_stretch_order is midrule stretch order.

define semi_accent_height_code = 8
define mid_rule_height_code = 9

define mid_rule_depth_code = 10
define mid_rule_width_code = 11
define mid_rule_stretch_code = 12
define mid_rule_shrink_code = 13
define mid_rule_stretch_order_code = 14

define semi_accent_height = param (semi_accent_height_code)
define mid_rule_height = param (mid_rule_height_code)

define mid_rule_depth = param (mid-rule_depth_code)

define mid_rule_width = param (mid_rule_width_code)

define mid_rule_stretch = param(mid_rule_stretch_code)

define mid_rule_shrink = param (mid_rule_shrink_code)

define mid_rule_stretch_order = param (mid_rule_stretch_order_code)

( Check UZL—TEX font dimen 1437*) =

if (n < mid_rule_stretch_order_code) A (n > mid_rule_height_code) A (font-mid_rule[f] # null) then
begin delete_glue_ref (font-mid_rule[f]); font-mid_rule[f] « null;
end;

This code is used in section 578%.
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1438*%¥ New Constants for (J;L—TEX font types.

( Constants in the outer block 11*) 4=
twin_tag = 256; {a constant to deal with font_twin must be greater than font-maz and must not exceed
maz-quarterword }
dbl_tag = 257; {same as twin_tag }

1439%*

( Global variables 13) +=
fontwin: array [internal_font_number] of halfword; {the twin font of this font }
font_mid_rule: array [internal_font_number] of pointer;

{ glue specification for interletter rule, null if not allocated }

1440% Befor appending a second Rtlang character to horizental list, if we have mrule_init > 0, we call the
append_mid_rule procedure to do the job.

(Define append_-mid_rule procedure 1440*) =
procedure append_mid_rule(f : internal_font_number);
var p,q: pointer; {for mid_rule handling }
k: 0.. font-mem_size; {index into font_info }
begin if mid_rule = zero_glue then
begin p «— font_mid_rule[f];
if p = null then
begin p «— new_spec(zero_glue); k «— param_base[f] + mid_rule_width_code;
width(p) «— font_infolk].sc; {that’s mid_rule_width(f)}
stretch (p) — font_info[k + 1].sc; {and mid_rule_stretch(f) }
shrink(p) «— font_infolk + 2].sc; {and mid_rule_shrink(f)}
stretch-order(p) «— foni_infolk + 3].sc; {and mid_rule_stretch_order(f)}
font_mid_rule[f] «— p;
end;
q — new_glue(p);
end
else ¢ — new_param_glue(mid_-rule_code);
leader_pir(q) < f; {the font of this mid_rule }
if mrule_init > 0 then sublype(q) <« active_mid_rule
else subtype(q) «— suprsd_mid_rule;
link (tail) < q; tail < q;
end;

This code is used in section 992*.

1441%*

( Check mid_rules 1441%) =
if is_mrule(p) then { suprsd_mid_rule can’t go here }

begin rule_ht «— mid_rule_height (leader_ptr(p)); rule_-dp «— mid_rule_depth(leader_ptr(p));

rule_ht «— rule_ht + rule_dp; {this is the rule thickness }

if (rule_ht > 0) A (rule—wd > 0) then {we don’t output empty rules }
begin synch-h; cur-v « base_line + rule_dp; synch-v; dvi-out(set_rule); dvi_four(rule_ht);
dvi_four (rule_wd); cur_v « base_line; dvi_h «— dvi_h + rule_wd;
end;

goto mowve_past;

end;

This code is used in section 625%.
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1442%

(Initialize table entries (done by INITEX only) 164) +=
fontwin[null_font] «— null_font; font-mid_rule[null_font] — null;
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1443%

define set_rest_end_end (#) = # — f; hyphen_char[f] — —1
define sei_rest_end (#) = font_id_text(f) «— #; sel_rest_end_end
define set_rest(#) = equiv(#) «— f; eqtb[font_id_base + f] «— eqtb[#]; set_rest_end

(Declare U;L—'IEX font procedures for prefized_command 1443*) =

function get_semi_fontext(a : small-number; u : pointer; s : str_number): str_number;

begin if u > hash_base then s « text(u)

else if u > single_base then
begin if u # null_cs then s «— u — single_base
end

else begin old_selting « selector; selector « new_string; print(s); print(u — active_base);

selector < old_setting; str_room(1); s < make_string;
end;

define (u, set_font, null_font); get_semi_fontext «— s;

end;

function get_semi_font(u : pointer): internal_font_number;
label found;
var s: scaled; {stated “at” size, or negative of scaled magnification }
f+ internal_font_number; {runs through existing fonts }
begin scan_file_name; {Scan the font size specification 1258 );
for f < font_base + 1 to font_ptr do
if str_eq_str(font_name[f], cur-name) A str_eq_str(font_area|[f], cur_area) then
begin if s > 0 then
begin if s = font_size[f] then goto found;
end
else if font_size[f] = an_over-d(font_dsize[f], —s,1000) then goto found;
end;
|« read_font_info (u, cur_name, cur_area, s);
found: get_semi_font «— f;
end;

procedure new_semi_font(a : small-number);
label common_ending, foundl , found?2;
var u, uu: pointer; {user’s font identifier }
[+ internal_font_number; {runs through existing fonts }
t,tt: stronumber; {name for the frozen font identifier }
old_setting: 0 .. maz_selector; {holds selector setting }
fu, fuu: internal_font_number; {font numbers for twin_font setting }
first_null, second_null, single_font: boolean;
begin single_font — (cur_chr = 0);
if job_name = 0 then open_log_file; {avoid texput with the font name }
get_font_token(1); u «— cur_cs; first_null < cs_null_font;
if single_font then cur_cs <« 0
else if —first_null then get_font_token(2);
wy — cur_cs; second_null «— cs_null_font;
if —first_null then t «— get_semi_fontext(a,w, "SEMIFONT");
if (uu # 0) A (msecond_null) then it «— get_semi_fontext(a, uu, "TWINFONT");
scan_optional_equals;
if —first_null then
begin f «— get_semi_font(u); set_rest(uw)(t)(fu);
end;
if first_null vV ((uu # 0) A (msecond_null) A (uu # u)) then
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begin f «— get_semi_font(uu); set_rest(uw)(tt)(fuu);
end;
if single_font then fontwin[fu] «— dbl_tag
else if (uu =0) V (v = uu) then fontwin[fu] — fu
else if —first_null then
if —second-null then
begin fontwin[fu] — fuu; fontwin[fuu] «— twin_tag;
end
else fontwin[fu] — fu
else fontwin[fuu] «— twin_tag;
end;

This code is used in section 1257%*.

1444% The semifont command may be define with one or two control sequences and the new dblfont
command must be defined with one control sequence. Procedur get_font_token is defined to handel these
commands when defining semitic fonts. It take a nullify parameter that may vary as follows:

1) To get the first control sequence.
2) To get the optional second control sequence.
define cs_null_font = ((cur_chr = null_font) A (cur-cmd = set_font))
(Declare U;L—TEX subprocedures for prefized_command 1444%) =
procedure get_font_token (nullify : halfword);
label restart;
begin restart: repeat get_token;
until (cur_tok # space_token) A (cur_tok # semi_space_token);
if ((cur_cs = 0) A (nullify # 2)) V (cur-cs > frozen_control_sequence) then
begin print_err("Missing,control sequence inserted");
help5 ("Please, don "t say, \semifont,cs... , say, \semifont\cs... .")
("I ’veuinserteduanuinaccessibleucontrolusequenceusouthatuyour")
("def inition,will be completed without, mixing me jup,toobadly. ")
("You\_,can,_,recoverugraciouslyu:fromuthisuerror,\_,if\_,you’re")
("careful; see,exercise 27.2,in The TeXbook.");
if cur_cs = 0 then back_input;
cur_tok «— cs_token_flag + frozen_protection; ins_error; goto restart;
end;
if (cur_cs = 0) A (nullify = 2) then back_input;
end;
See also section 1462%*.

This code is used in section 1215%*.

1445%*

(Print p according to fontwin[font(p)] 1445%) =
if is_semi_font(font(p)) then print_s_ASCII(qo(character(p)))
else print_ASCII (qo(character(p)))

This code is used in sections 174*, 176*, and 691*.
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1446% For every printing we should reset directional variable.

define semiticemode = (stkLR-cmd = bgn_R_code)
define latin-mode = (stkLR_cmd = bgn_L_code)
define cur_eq_other(#) = ((cur-tok = other_token + #) V (eq-tok = other_token + #))
define set_latin_font =
begin if cur_font # cur_latif then eq_define(cur_font_loc, data, cur_latif );
end
define set_semi_font =
begin if cur_font # cur_semif then eg_define(cur_font_loc, data, cur_semif );
end

(Bidirectional procedures 1426*) +=
procedure set_directed_space;
var direction: direction_type;
begin if ((name < 1)V (name = 16)) then direction — cur_direction
else if name > 17 then direction — direction_stack [in-open)
else if read_open[name — 1] = closed then direction «— cur_direction
else direction — direction_stack [in_open];
cur-cmd «— spacer;
if semiticmode then cur_chr « "."
else if latin_mode then cur_chr «— " "
else if direction = L_to_R then cur_chr «— " "
else cur_chr « "u";
end;
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1447¥ For automatic bi_directional typesetting we have to check cur_font anywhere context may change
direction.

(Declare action procedures for use by main_control 1043*) +=
function insert_ LR (which : language_type): boolean;
var p: pointer; {for inserting auto_LR commands }
n: halfword;
begin z_token; back_input;
if which = Rtlang then n — frozen_bgn_R
else n «— frozen_bgn_L;
p — get_avail; info(p) «— cs_token_flag + n; ins_list(p); insert_LR «— true;
end;

function check_semitic_font: boolean;
var b: boolean;
begin b « false;
if auto-LRdir then
if —semiticomode then b «— insert_.LR(Rtlang);
if auto_LRfont then set_semi_font;
check_semitic_font «— b;
end;

function check_latin_font: boolean;
var b: boolean;
begin b « false;
if auto-LRdir then
if —latin-mode then b« insert_LR(Lftlang);
if auto_LRfont then set_latin_font;
check_latin_font < b;
end;

procedure call_app_space;
begin if is_semi_font(cur_font) then app_space(semi_zspace_skip_code, semi_space_skip_code)
else app_space(zspace_skip_code, space_skip_code );

end;
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1448*% New conditional.

define ifstk_size = 128 { maximum nested ifset... }

define ifstk_val = if-stack|ifsth_pir]
( Global variables 13) +=
if-stack: array [0 .. ifstk_size] of eight_bits; {nested if-set...}
ifstk_ptr: eight_bits; {top of the if_stack }

1449%

( Set initial values of key variables 21*) 4+=
ifstk_ptr — 0;
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1450%

define nestLR_cmd(#) = LRemd (nest[#]. LR_auz_field .hh.rh)
define R_done(#) =

begin b « (# = bgn_R_code); goto done;

end
define L_done(#) =

begin b «— (# = bgn_L_code); goto done;

end

(Process semitic conditionlas 1450% ) =
if_semiticchar_code: begin get_r_token_or_active_char; b « issemichr(cur_chr);
if (cur_emd > active_char) V (cur_chr > 255) then b «— false;
end;
if-L_code: begin if sttkLR_cmd # 0 then L_done(stkLR_cmd);
for i «— nest_ptr — 1 downto 0 do
if nestLR_cmd (i) # 0 then L_done(nestLR_cmd(i));
b — false;
end;
if-R_code: begin if stkLR_cmd # 0 then R_done(stkLR_cmd);
for ¢ «— nest_ptr — 1 downto 0 do
if nestLR_cmd (i) # 0 then R_done(nestLR_cmd(1));
b — false;
end;
if_latin_code: b «— latin_speech;
if_left_vbox_code: b «— L_to_R_vbox;
if joinable_code: b — curchr_attrib = joinable;
if_thousands_code: b «— get_rem_or_div (1000000, 1000) # 0;
if-millions_code: b «— get_rem_or_div(1000000000, 1000000) # 0;
if-billions_code: b — get_rem_or_div (0, 1000000000) # 0;
if-prehundreds_code: b «— get_rem_or_div(100,0) # 0;
if_prethousands_code: b« get_rem_or_div(1000,0) # 0;
if_premillions_code: b «— get_rem_or_div (1000000, 0) # 0;
if-prebillions_code: b «— get_rem_or_div(1000000000, 0) # 0;
if_setlatin_code: begin if ifstk_ptr < ifstk_size then
begin ifstk-val «— (cur_direction mod 4) x 4 + (cur_speech mod 4); incr (ifstk_ptr);
end;
cur_speech «— Lftlang; cur_direction «— L_to_R; b < true;
end;
if_setsemitic_code: begin if ifstk_ptr < ifstk_size then
begin ifstk_val «— (cur_direction mod 4) x 4 + (cur_speech mod 4); incr (ifstk_ptr);
end;
cur_speech «— Rtlang; cur_direction «— R_to_L; b < true;
end;
if_setrawprinting-code: begin if ifstk_ptr < ifstk_size then
begin if eg_show then ifstk_val — 17
else ifstk_val «— 16;
iner (ifstk_ptr);
end;
pushprinteq; eq-show <« false; b «— true;
end;
if_LRdir_code: b — auto_LRdir;
if LRfnt_code: b — auto_LRfont;
if-splited_code: { Check splited insert 1468*};

§1450
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if-ones_code, if-tens_code, if_hundreds_code, { process like if_case_code }

This code is used in section 501%.

1451%
(Declare pop_ifstk 1451%) =
procedure pop_ifstk;
begin if (cur_if > if-setlatin_code) A (ifstk_ptr > 0) then
begin decr (ifsth-ptr);
if ifstk_val < 16 then
begin cur_speech « ifstk_val mod 4; cur_direction « ifstk_val div 4;
end
else begin popprinteq;
if ifstk_val > 16 then eq_show « true;
end;
end;
end;

This code is used in section 498*.

1452%*
(Test eqif q 1452%) =
(egehring A ((cur_chr = eqif (q)) V (eqif (¢) = cur_chr)))

This code is used in section 507*.

1453%
(Test eqif n 1453*) =
(egchring A ((eqif (n) = cur—chr) V (n = eqif (cur_chr))))

This code is used in section 506*.

1454%

( Check positional numbers 1454* ) =
if this_if = if-ones_code then n «— cur_val mod 10
else if this_if = if-tens_code then n «— (cur_val mod 100) div 10
else if this_if = if hundreds_code then n « (cur_val mod 1000) div 100
else {continue with if-case_code }

This code is used in section 509*.

213
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1455*% Semitic accents.

(Initialize table entries (done by INITEX only) 164) +=
for k£ — 0 to 255 do
begin acc_factor(k) — 2056;
end;

1456%

( Check semitic char tables 1385%) +=
else if cur_chr = acc_factor_base then n — 16448

TREX82

§1455
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1457%

(Declare action procedures for use by main_control 1043*) +=
procedure make_semi_accent(downacc : boolean );
var s,t: real; {amount of slant }
p,q,r: pointer; {character, box, and kern nodes }
f+ internal_font_number; { relevant font }
a,h,d,z,y,w, delta, odelta: scaled; { heights, depths and widths }
i: four_quarters; {character information }
wf: halfword; qc: pointer; {character of tail }
k: 0.. font-mem_size; {index into font_info }
begin scan_char-num; f «— cur_semif;
if —is_dbl_font(f) then cur_val — semichrin(cur_val);
p — new_character (f, cur_val);
if p # null then
begin ¢ — null;
if tail # head then
begin if (is_char_node(tail)) V (type(tail) = ligature_node) then
begin s «— slant(f)/float_constant(65536);
if has_semi_accent_height(f) then x «— semi_accent_height(f)
else begin x «— z_height(f);
end;
i «— char_info(f)(character (p)); a < char—width(f)(1);
if —retain_acc then
begin acc_wd — a;
if downacc then acc_dp «— char_depth(f)(height_depth(i))
else acc_ht «— char_height(f)(height_depth(i));
end;
q «— tail;
if type(q) = ligature_node then qc «— lig_char(q)
else qc «— ¢;

f— font(qge); t — slant(f)/float_constant(65536); i «— char_info(f)(character(qc));
w «— char-width(f)(1); wf «— acc_factor(character(qc)); h < char-height(f)(height_depth(i));

d «— char_depth (f)(height_depth(i));
if downacc then
begin wf — wf div256; y — d—x; s — —dxl+x*s;
end
else begin wf — wf mod 256; y — x —h; s — —hxt+zx*s;
end;
if retain_acc then
begin acc.wd «— —w; acc_ht «— h; acc_dp — d;
end
else if downacc then
begin acc_ht «— h; acc_dp «— acc_dp + v;
end
else begin acc_dp «— d; acc_ht — acc_ht — y;
end;
if wf # 0 then w «— round(w x wf)/float_constant (8);
delta — round ((w — a)/float_constant(2) + s);
if y # 0 then
begin p «— hpack (p, natural); shift_amount(p) — y;
end;

r — new_kern(—a — delta); subtype(r) « acc_kern; link(tail) «— r;

link(r) — p;

215
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tail «— new_kern(delta); subtype(tail) — acc_kern; link(p) «— tail;
end { char_node }
else if (type(tail) = kern_node) A (subtype(tail) = acc_kern) then
begin s — slant(f)/float_constant(65536);
if semi_accent-height(f) # 0 then x «— semi_accent_height (f)
else begin x — z_height(f);
end;
h «— acc_ht; d «— acc_dp; w «— acc_wd;
if downacc then y —d—=
else y — x — h;
i « char_info(f)(character(p)); a «— char_width(f)(1);
if —retain_acc then
begin acc.wd — a;
if downacc then acc_dp — char_depth(f)(height-depth(i)) +y
else acc_ht «— char_height(f)(height_depth(i)) — y;
end;
if y # 0 then
begin p «— hpack(p, natural); shift_amount(p) «— y;
end;
delta — round ((w — a)/float_constant(2)); q < tail; odelta — width(q); width(q) — —a — delta;
link(q) — p; tail — new_kern(delta + odelta); subtype(tail) «— acc_kern; link(p) «— tail;
end;
end; {if tail # head }
if ¢ = null then tail_append(p);
space_factor < 1000; retain_acc «— false;
end;
end;



§1458  TEX82 PART 62: EQUATED COMMANDS

1458F% Equated commands.
(Initialize table entries (done by INITEX only) 164) +=

for k — 0 to 255 do
begin eqch(k) «— 0; eqif (k) < 0;

end;
eqch(ll_ll) — lI_ll; eqch(ll+ll) — ||+||; eqch("=") — ||=||; eqch(ll_ll) — n_u; eqch(ll+l|) — n+||;
eqch(u u) — n=||; eqif("—") - u_u; 6(]2f("+") — u+u; eqif(“=") — ||=n; eqif("—") — u_n;

eqif(":") — ||+u; 6(]if("=") — ||=u;

1459%

define LRsw_-maxr =4

define aolt_text(#) = alt_str|text(#)]

define LRswend(#) = #

define LRsw(#) = LRsw_maz x # + LRswend

( Global variables 13) +=

cur-eq: pointer; {equated control sequence found here, zero if none found }
eq_tok: halfword; {packed representative of cur_cmd and egch(cur_chr)}
eq-show: boolean; {are we in showing equated macro delimiters }

1460% ( Cases of print_cmd_chr for symbolic printing of primitives 227) +=
let_name: case chr_code of

normal: print_esc("leteqname");

LftTag: print_esc("letlatinname");

RtTag: print_esc("letsemiticname");

LRsw_maz: print_esc("letnoteqname");

LRsw_maz + 1: print_esc("letnoteqchar");

LRsw_maz + 2: print_esc("letnoteqcharif");

othercases ;

endcases;

1461%*

( Assignments 1217%) +=
let_name: if cur_chr < LRsw(1)(0) then do_eq-name(a)
else if cur_chr > LRsw(1)(1) then
for p «— eq_charif-base to eq_charif-base + 255 do define(p, data,0)
else for p « eq_char_base to eqg_char_base + 255 do define(p, data,0);
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1462¥
{ Declare GZL—TEX subprocedures for prefized_command 1444%) +=

procedure do_eq-name(a : small_number);
label not_found, found;
var p,n,e, swch,j: integer; h: str_number;
begin n « cur_chr; swch «— LR_showswch; { if eqnaming then LR_showswch := swch - 2; }
LR _showswch «— 0; j « 0; get_r_token; p «— cur_cs; { if cur_eqj;0 then p:=cur_eq else p:=cur_cs; }
if n # LRsw(1)(0) then
begin repeat get_token;
until cur_cmd # spacer;
if cur_eq_other("=") then
begin get_token;
if cur_cmd = spacer then get_token;
end;
end;
h < "Command, names,can be equated only with another command, name.";
if (cur_cs < hash_base) V (p < hash_base) V (cur_cs > glue_base) V (p > glue_base) then goto not_found;
h <« "Diferent command, names can, be equated.";
if n = LRsw(1)(0) then
begin h «— "Only_equated commands can be \noteqname.";
if eq_type(p) # eq-name then goto not_found;
e «— abs(alt_text(p)); alt_text(p) — null;
if (e # null) A (abs(alt_str(e]) = text(p)) then all_stre] «— null;
define (p, undefined_cs, null); goto found;
end
else if (cur_cs = p) V ((n # normal) A (ali-text(cur—cs) # null)) then goto not_found;
if n = Lftlang then
begin alt_text(cur_cs) «— —text(p);
if alt_text(p) = null then alt_text(p) «— text(cur_cs);
end
else if n = Rtlang then
begin alt_text(cur_cs) «— text(p);
if alt_text(p) = null then alt_text(p) «— —text(cur_cs);
end;
if ((eq_type (cur_cs) = relax) V (eq_type(cur_cs) = undefined_cs)) A ((eq_type(p) # relax) A (eq_type(p) #
undefined_cs)) then
begin define(cur_cs, eq_name, p);
end
else define(p, eq-name, cur-cs);
goto found;
not_found: print_err("Bad, command, name");
if (n # normal) A (alt_text(cur-cs) # null) then
begin print(",old eqname ,~"); pushprinteq; prini_esc(abs(alt_text(cur_cs))); popprinteq;
print_char (" ");
end;
help2(h)("I myignoring the command and, its parameters"); error;
found: LR_showswch «— swch;
end;
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1463* (Check eg-name command 1463*) =
if eqnaming then
while (eq_type (cur-cs) = eq-name) A (equiv(cur_cs) # cur-eq) do
begin if cur_eq = 0 then cur_eq «— cur_cs;
cur-cs «— equiv(cur-cs);
end;

This code is used in sections 356*, 357* and 374%*.

1464% (Set cur_tok and eq_tok 1464*) =
eq_tok « 0;
if cur_cs =0 then
begin cur_tok — (cur-cmd = 400) + cur_chr;
if egchring A (eqif (cur_chr) # 0) then eq_tok «— (cur-cmd * 256) + eqif (cur-chr);
end
else begin cur_tok — cs_token_flag + cur_cs;
if cur_eq # 0 then eq_tok «— cs_token_flag + cur_eq;
end
This code is used in sections 365%, 380*, and 381%*.
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1465*¥ New whatsit.

( Global variables 13) +=
SPCsp: pointer; {stack of beginspecial nodes }
LJsp: pointer; {stack of LR and beginspecial nodes }

TREX82

§1465
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1466¥* To appending beginspecial_node or endspecial_node to horizental list we create a whatsit_node with
subtype beginspacial_node or endspecial_node. The push-SPC and pop_SPC procedures are used to checking
or reinserting these nodes.

For adjusting breaked line beginspecial_-node and LR_node must nest properly, so we use push_LJ and
pop_LJ to avoid confusion.

( Declare functions needed for special kinds of nodes 1415*) +=
procedure push-SPC (p : pointer);
var t: pointer;
begin t «— get_avail; info(t) « p; link(t) «— SPCsp; SPCsp « t;
end;
procedure pop_SPC,
var {: pointer;
begin t «— SPCsp;
if t # null then
begin SPCsp « link(t); free_avail(t);
end;
end;

procedure push-LJ (p : pointer);
var t: pointer;
begin t «— get_avail; info(t) « p; link(t) < LJsp; LJsp « t;
end;
procedure pop_LJ;
var {: pointer;
begin t «— LJsp;
if ¢ # null then
begin LJsp « link(t); free_avail (t);
end;
end;

function new_LJ (s : pointer; endflg : boolean): pointer;
var p: pointer; t. small_number;
begin p «— gel_node(write_node_size); type(p) «— whatsit_node;
if subtype(s) = beginspecial_node then
if endflg then t «— endspecial_node
else t — beginspecial_node
else t — LR_node;
subtype(p) < t;
if t = endspecial_node then
begin write_tokens(p) « write_stream/(s); add_token_ref (write_tokens(p)); write_stream (p) < null;
end
else if t = beginspecial-node then
begin write_tokens(p) < write_tokens(s); add_token_ref (write_tokens(p));
write_stream (p) «— write_stream(s); add_token_ref (write_stream(p));
end
else begin t «— LR_command (s);
if endflg then t «— LRend(t);
LR_command(p) «— t; LR_source(p) < LR_source(s);
end;
new_LJ «— p;
end;
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1467*% Extra small changes.

( Global variables 13) +=

direction_stack: array [1 .. maz_in_open] of direction_type;
read_file_direction: array [0 .. 15] of direction_type;
write_file_direction: array [0 .. 15] of direction_type;

1468¥F &Sl w9y

( Check splited insert 1468*) =
begin scan_eight_bit_int; b «— splited_ins[cur_val];
end

This code is used in section 1450%*.

1469F o a4 ol Sy
(Reverse align columns 1469* ) =
begin u < hold_head;
while s # null do {insert blank boxes for empty columns }
begin link (u) «— new_null_boz; u «— link(u); width(u) « width(s); s « link(s); v — glue_ptr(s);
link (u) < new_glue(v); w < link(u); subtype(u) < tab_skip_code + 1; s « link(s);
end;
if w # hold_head then {append blank boxes }
begin link (u) <« link(pr); link(pr) < link(hold_head );
end;
if list_ptr(q) # null then {reverse columns in row ¢}
begin s « list_ptr(q); v « link(s); link(s) «— null;
while r # null do
begin u « link(r); link(r) < s; s — r; 7 — u;
end;
list_ptr(q) < s;
end;
end

This code is used in section 807*.

].4:70:l< J}AJ.; J) ‘5«)[9 le.Cl
define digvar_code = 100000 {math code meaning “use the current semitic family” }

(Declare report_math_illegal_case 1470%) =
procedure report-math_illegal_case(bool : boolean);
begin you_cant;
if bool then
begin help4 ("Sorry, but, I can "t handle semitic,characters,in,formulas, YET.")
("I “11,just use theylatin letter " a” instead of jyour semitic ,character. ")
("Orumaybe\_,you “re,inthe wrong mode. If so0, uyouumightubeuableuto")
("return,to,the right one by typing, I} Lor, I$ uor, I\par .");
end
else begin help2("Sorry, but, I can "t handle semitic characters,in formulas, YET.")
("I “11,,just use the latin letter " a” instead of jyour semitic ,character. ");
end;
cur_tok «— letter_token + "a"; ins_error;
end

This code is used in section 1151%*.
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1471%*

( Cases of main_control that build boxes and lists 1056+ ) +=
mmode + LR: report_illegal_case;
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1472%

{Declare find_last 1472%) =
function find_last(what : halfword): halfword;
label exit, done;
var p,q,t: pointer; {run through the current list }
m: quarterword; {the length of a replacement list }
begin find_last «— null;
if —is_char-node(tail) then
if ((type(tail) = what) V (ignrautoLR A is_auto_LR(tail))) then
begin ¢ — head;
if type(tail) = what then ¢ «— null
else begin if (link(q) = tail) A (type(q) = what) then
begin find_last «— g; return;
end;
t — tail;
end;
repeat p < q;
if —is_char-node(q) then
if type(q) = disc_node then
begin for m «— 1 to replace_count(q) do p «— link(p);
if p = tail then return;
end;
q < link(p);
if t # null then
if type(q) = what then ¢t — p
else if —is_auto_LR(q) then ¢ «— tail;
until ¢ = tail;
if (t # null) A (t # tail) then
begin if —=((type(t) = glue-node) A isemrule(t)) then find_last — t;
end
else find_last — p;
end;
exit: end;
procedure scan_nine_bit_int;
begin scan_int;
if (cur_val < 0)V (cur_val > 511) then
begin print_err("Bad register code");
help2 ("Audimenuorucounturegisterunumberumustubeubetweenuouandu5 12. ")

("I, changed this one to,zero."); int_error(cur-val); cur_val < 0;
end;

end;

function chk_sign_and_semitic: boolean;
var negative: boolean; {should the answer be negated? }
p,q: pointer; {keep head and tail of semietic digits }
begin p < null; g < null; negative «— false;
repeat { Get the next non-blank non-call token 406 );
if cur_eq_other("-") then
begin negative «— —negative; cur_tok — other_token + "+"; eq_tok — cur-tok;
end;
until (—cur_eqother("+"));
if =((cur-tok < other_token + "9") A (cur_tok > other_token + "0")) then

§1472

while ((cur_tok < other_token +"a")A(cur_tok > other_token +"o")}V ((cur_tok < other_token+"9")A
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(cur_tok > other_token 4+ "0")) V (cur_tok = semi_point_token) V (cur_-tok = semi_octal_token) do
begin if (cur_tok < other_token + "a") A (cur_tok > other_token 4+ "o") then
cur_tok «— cur_tok — "o" 4 "0O"
else if (cur_tok < other_token +"9") A (cur_tok > other_token + "0") then cur_tok «— cur_tok —"0"
else if cur_tok = semi_point_token then cur_tok «— point_token
else cur_tok «— octal_token;
fast_get_avail (p); info(p) «— cur_tok; link(p) — q; q — p; get_z_token;
end;
if p # null then
begin if cur_eg-other("-") then negative «— —negative
else back_input;
back_list(p); get_z_token;
end;
chk_sign_and_semitic < negative;

end;

function get_rem_or_div(m,d : integer): integer;
begin scan_int;
if m > 0 then cur_val < cur_vel mod m;
if d > 0 then cur-val «— cur_val div d;
get_rem_or_div — cur-val,
end;

This code is used in section 413*.

1473%*

(Print LR whatsit 1473*) =
open_R_node: begin print_write_whatsit("openoutR", p); print_char("=");
print_file_name (open-name(p), open_area (p), open_ext(p));
end;
LR _node: begin case LR_command(p) of
bgn_L_code: print_esc("beginL");
bgn_R_code: print_esc("beginR");
end-L_code: print_esc("endL");
end-R_code: print_esc("endR");
othercases print("!!LR,node command!!")
endcases;
case LR_source(p) of
manLR: print("manual");
autoerr: print("autoerr");
autodir: print("autodir");
autopar: print("autopar");
autocol: print("autocol");
manrboz: print("manrbox");
automath: print("automath");
othercases print("!!LR_ node source!!")
endcases;
end;
beginspecial_node: begin print_esc("beginspecial); print_mark (write_tokens(p));
print-mark (write_stream (p));
end;

endspecial_node: print_esc("endspecial);

This code is used in section 1356%*.
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1474%

(LR ext cmdchr 1474*) =

open_R_node: print_esc("openoutR");
equrite_node: print_esc("equrite");
beginspecial_node: print_esc("beginspecial);
endspecial_node: print_esc("endspecial");

This code is used in section 1346*.

1475%*

( Test bidirectionals 1475% ) =
else if n < cur_speech-loc then
begin print("bi\_directional typesetting"); print_char("=");
if equiv(n) = 0 then print("manLRset")
else if equiv(n) = 1 then print("autoLRdirset")
else if equiv(n) = 2 then print("autoLRfontset")
else print("autoLRdirfontset");
end
else if n < cur_direction_loc then
begin print("speech language"); print_char("=");
if equiv(n) = Rtlang then print("semitic")
else print("latin");
end
else if n < vbox_justify_loc then
begin print("speech direction"); print_char("=");
if equiv(n) = R_to_L then print("RtoL")
else print("LtoR");
end
else if n < cur_font_loc then
begin print("current,vbox,justification"); print("=from,");
if equiv(n) = L_to_R then print("left")
else print("right");
end

This code is used in section 233*.
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1476* (Cases of print_.cmd_chr for symbolic printing of primitives 227) +=
LR_setting: begin t — chr_code div LRsw_maz; chr_code «— chr_code mod LRsw_max;
case t of
0: if chr_code = joinable then print_esc("lastcharjoinable")
else print_esc("lastcharunjoinable");
1: if chr_code = manual then print_esc("manLRset")
else if chr_code = autoLR then prini_esc("autoLRdirset")
else if chr_code = autofont then print_esc("autoLRfontset")
else print_esc("autoLRset");
2: if chr_code = Lftlang then print_esc("latin")
else print_esc("semitic");
3. if chr_code = L_to_R then print_esc("LtoR")
else prini_esc("RtolL");
4: if chr_code = L_to_R then print_esc("leftvbox")
else print_esc("rightvbox");
1000: print_esc("leftinput");
endcases; { there are no other cases }
end;
LR_getting: if chr_code = cur_direction_loc then prini_esc("curdirection")
else if chr_code = cur_speech_loc then print_esc("curspeech")
else if chr_code = cur_-LRswch_loc then print_esc("curLRswch")
else print_esc("curboxdir");

1477*

( Assignments 1217+ ) +=
LR_setting: if cur_chr = LRsw(1000)(0) then left_input «— true
else if cur_chr < LRsw_max then curchr_attrib < cur_chr
else define(cur_LRswch_loc + (cur_chr div LRsw_maz) — 1, data, cur_chr mod LRsw_maz);
LR_getting: begin p < cur_chr; scan-optional_equals; scan-int; define(p, data, cur_val);
end;

227
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1478%

ut each o s primitives into the hash table 226) +=
Put each of ’s primitives into the hash tabl
primitive ("semispaceskip", assign_glue, glue_base + semi_space_skip_code);

primitive ("semixspaceskip", assign_glue, glue_base + semi_zspace_skip_code);
primitive ("midrulespec", assign_glue, glue_base + mid_rule_code);
primitive ("beginspecial, extension, beginspecial_node );

("

primitive ("endspecial", extension endspecml node); primitive("equrite", extension, equrite_node);
primitive ("beginl", LR, bgn,L,code );

text (frozen_bgn_L) — "beginL"; eqtb[frozen_bgn_L] — eqtb[cur_val];

equiv (frozen_bgn_L) « dir_bgn_L; primitive("beginR", LR, bgn_R_code);

text (frozen_bgn_R) «— "beginR"; eqtb|frozen-bgn_R] «— eqtb[cur_vall;

equiv (frozen_bgn_R) «— dir_bgn_R; primitive("endL", LR, end_L_code);

text(frozen_end_L) « "endL"; eqth|frozen_end_L] «— eqth[cur_val];

equiv (frozen_end_L) «— err_end_L; primitive("endR", LR, end_R_code);

text(frozen_end_R) «— "endR"; eqtb|frozen_end_R] — eqtb[cur_val];

equiv(frozen_end-R) «— err_end_R;

primitive ("vboxjustification", assign_int, int_base + vbox_justification_code);
primitive ("LRshowswitch", assign_int, int_ base + LR_showswch_code);

primitive("LRmiscswitch", assign_int, int_base + LR_miscswch_code);
primitive("midruleinit", assign_int, mt base + mrule_init_code);
primitive (""", ex_space, Lftlang);

primitive("L", ex_space, Rtlang );

(
("
(
("u
("o
primitive("accent" accent, Lftlang);
primitive ("semiaccent", accent, Rtlang );
primitive ("semiaccentdown", accent, Rtlang + 1);
primitive("retainaccentchar", accent, Rtlang + 2);
primitive (" char", char-num, Lftlang);
primitive ("semichar", char_num, Rtlang);
primitive("dblfont", def_font,0);
primitive("font", deffont Lftlang);
primitive ("fontdimen", assign_font_dimen,0);
primitive ("semifont", def_font, Rtlang);
primitive ("activefont", def_font, Rtlang + 1);

{ only for showing }
primitive("halign", halign, Lftlang);

primitive
primitive

"autoLRdirset", LR_setting, LRsw(1)(autoLR));
"autofontset", LR_setting, LRsw(1)(autofont));

primitive("semihalign", halign, Rtlang );
primitive ("endinput", input,0);
primitive ("input", input, L_to_R);
primitive (" inputR", input, R_to_L);
primitive ("openoutR", extension, open_R_node);
primitive (" leteqname", let_name, normal );
primitive("letlatinname", let_name, Lftlang);
pm’mz’tz’ve("1etsem1t1cname" let_name, Rtlang);
primitive (" letnoteqname", let_name, Lst( }(0));
primitive (" letnoteqchar", let_name, LRsw(1)(1));
primitive ("letnoteqcharif", let_name, LRsw(1)(2));
primitive("lastcharjoinable", LR_setting, LRsw(0)(joinable));
primitive("lastcharunjoinable", LR_setting , LRsw (0)(unjoinable));
primitive ("manLRset", LR_seiting, LRsw(1)(manual));

(

(
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primitive("autoLRset", LR_setting, LRsw (1)(automatic));
primitive("latin", LR_setting, LRsw(2)(Lftlang));
primitive("semitic", LR_setting, LRsw(2)(Rtlang));
primitive ("LtoR", LR_setting, LRsw(3)(L_to_R));
primitive ("RtoL", LR_setting, LRsw (3)(R-to-L));
primitive ("leftvbox", LR_setting, LRsw(4)(L_to-R));
primitive ("rightvbox", LR_setting, LRsw (4)(R-to_L));
primitive("leftinput", LR_setting, LRsw(1000)(0));

(

(

(

(

(

(

(

(
primitive ("curLRswch", LR_getting, cur-LRswch_loc);
primitive (" curspeech", LR_gelting, cur_speech_loc);
primitive (" curdirection", LR_gelting, cur_direction_loc);
primitive (" curboxdir", LR_getting, vbox_justify_loc);
primitive ("semiday", assign-int, int_base + semi_day-code);
primitive ("semimonth", assign_int, int_-base + semi-month_code);
primitive ("semiyear", assign_int, int_base + semi_year_code);
primitive ("fonttwin", switch_font, 1);
primitive ("basefont", switch_font, 0);
primitive ("semifam", assign-int, int_base + dig-fam_code);
primitive ("hboxR", make_box , vtop-code + hmode + 1);

1479%*

( Cases of print_cmd_chr for symbolic printing of primitives 227) +=
accent: if chr_code = Lftlang then prini_esc("accent")
else if chr_code = Rtlang then print_esc("semiaccent")
else if chr_code = Rtlang + 1 then print_esc("semiaccentdown")
else print_esc("retainaccentchar");
char_num: if chr_code = Lftlang then print_esc("char")
else print_esc("semichar");
def_font: case chr_code of
0: print_esc("dblfont");
LftTag: print_esc("font");
RtTag: print_esc("semifont");
RitTag + 1: print_esc("activefont");
end;
ex_space: if chr_code = Lftlang then print_esc(",")
else print_esc("u");
halign: if chr_code = Lftlang then print_esc("halign")
else print_esc("semihalign");

: EXTRA SMALL CHANGES

229
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1480*%¥ Implementing command line options +commands and +strings.
define print_cmd-name (#) = pushprinteq; sprint_cs(#); popprinteq
define print_nlent = print_nl(""); incr(cnt)
define print_name_ln = print_nlent; print_cmd_name
define print_name_lnh = print_nlent; was_used[h — hash_base] «— true; print_.cmd_name
define print_cmd_toks = print_ char(" "Y; print_emd_chr(eq-type (h), equiv(h))
define good_cmd = (—was_used [h — hash_base])
define tok_prim = ((eq-type(h) = assign-toks) A (equiv(h) > toks_base))
define int_prim = ((eg-type(h) = assign_int) A (equiv(h) > count_base))
define dim_prim = ((eg-type(h) = assign_dimen) A (equiv(h) > scaled_base))
define skp_prim = ((eq_type(h) = assign_glue) A (equiv(h) > skip_base))
define mus_prim = ((eq-type(h) = assign-mu-glue) A (equiv(h) > mu_skip_base))
define font_prim = (((eq-type(h) = set_font) A (equiv(h) # null_font)) vV ((eqg-type (h) = switch-font)))
define printent = totalent «— totalent + cnt; print_int(cent); ent «— 0
stat function str_to_hash(s : stronumber): pointer;
var k: pool_pointer; {index into str_pool }
J: small_number; {index into buffer }
I: small_number; {length of the string }
begin k « str_start[s]; | « str_start[s + 1] —
for j «— 0tol—1 do buffer[j] < so(str_poollk + j]);
no_new_control_sequence «— true;
str_to_hash «— id_lookup(0,1) — hash_base;
no_new_control_sequence «— false;
end;

procedure print_commands;
var h: pointer; s,e: str_number; svs, svd, svl: integer; totalcnt, cnt: integer: last_hash: integer;
was_used: array [0 .. hash_size + 1] of boolean;
begin sus «— selector; svd «— cur_direction; svl «— cur_speech; selector «— log-only;
cur_direction «— R_to_L; cur_speech «— Rtlang;
for h <« 0 to hash_size do was_used[h] — false;
last_hash «— hash_base + hash_size;
for h — hash_base to last_hash do
if eq_type(h) = undefined_cs then was_used[h — hash_base] — true;
for h «— hash_base to last_hash do
if length(text(h)) > 60 then was_used[h — hash_base] «— true;
Pl (" ; clos yo s i ams s iyt 080 ol Lo 8" )5 printonl (M o ass ) e n Jleso s Le sy 9);
totalent «— 0; cnt «— 0;
for h «— active_base to single_base — 1 do
if eq_type(h) # undefined_cs then
begin print_name_ln(h); print_.cmd_toks;
end;
printnl (Mo lhoass e s Jhesin s Lo s g slaes™); printent;
printnl (M 1o acs ylee s o g So s Lo L ,3");
for h « single_base to hash_-base — 1 do
if eq_type(h) # undefined_cs then
begin print_name_ln(h); print_.cmd_toks;
end;
printonl (M o acs e s o g S s Lo Lo s slae ")y printent;
printonl (M jluocs e s samus Lew e ,8"); ent «— printprims (was-used ,"");
printnl (" jluocs lesus samu s Lew b jmbualass"); printent;
printnl (M jluocs e b gomu i i Lo Le )3"); ent «— printegprims (was_used , "");
printnl (M 3luocs e s gamu i i Lew Lo jsuialass); printent;

(
(
(n
(
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printnd (" 31o a0 e oY sss g s ou g Les La 8"
for h «— hash_base to last_hash do
if good_cmd A (eq_type(h) = char_given) then
begin print_name_lnh(h); print_cmd_toks;
end;
printnd (M 1o oo e b omsY o g s Lem Lo jduslass™); printent;
printnd (M 1o occs e U sy s i Lan 5 L e 435
for h «— hash_base to last_hash do
if good_cmd A (eq_type(h) = semi_given) then
begin print_name_lnh(h); print_cmd_toks;
end;
printnl (M jluocos s lee sy s s Les La jmsualass™); printent;
printnl (" jloascs ;) loen ool yam 5o i bon s Lo e y8");
for h «— hash_base to last_hash do
if good_cmd A (eq_type(h) = math_given) then
begin print_name_lnh(h); print_cmd_toks;
end;
printnl (" jloass ;e n ol o yuu s Lo ualass"); printent;
printnl (M jluocs e us jou oo oo s Lo Lo 3" )5
for h — hash_base to last_hash do
if good_cmd A tok_prim then
begin print-name_lnh(h); print_cmd_toks;
end;
printnl (M jluocs e us jou Gaio bou s Lew Lo jsusloss); printent;
printnl (M jluocs e u ) Labu oo oo g Lem Lo ,58");
for h — hash_base to last_hash do
if good_cmd A int_prim then
begin print_name_lnh(h); print_cmd_toks;
end;
printnl (M jluocs e u ) Lesu i i s Lew Lo jmbusloss); printent;
printnl (M jlooss e nas o i lan s Lo L 85
for h — hash_base to last_hash do
if good_cmd A dim_prim then
begin print_name_lnh(h); print_cmd_toks;
end;
printnl (M jlooss e nas o i lan s Les Lo ysuslass"); printent;
printonl (M oo lee Yo i Lo s s La 3" );
for h — hash_base to last_hash do
if good_cmd A skp_prim then
begin print_name_lnh(h); prini_cmd_toks;
end;
printnl (M o oasss e Yo i Lo s s Le s alae s ) printent;
printnl (" yloasc ;e n oo by o i oo s Lo Lo ")
for h «— hash_base to last_hash do
if good_cmd A mus_prim then
begin print_name_lnh(h); print_cmd_toks;
end;
printnl (" jloass ;) leen o b oY o g bou s Lew bo ysuslaas"); printent;
printnl("; jlosss b ne o s Lol ys");
for h «— hash_base to last_hash do
if good_cmd A font_prim then
begin print_name_lnh(h); print_cmd_toks;
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end;
printnl(": jloocs ) Lesupdsu s Lole ysuslass"); printent;
printnl (M 3luocs ;5 les L o smdins Les s ,3");
for h — hash_base to last_hash do
if good_cmd A (eq-type(h) < call) then
begin print_name_lnh(h); print_cmd_toks; print("L("); print_int(eq-type (h)); print(")u");
end;
printnl (M jluocs 5 les Ui o st Lem Lo jsusloss™); printent;
printnl("; jlooss ) Lo o o ymnasen s Lesle ,58");
for h — hash_base to last_hash do
if good_cmd A (eq-type(h) # eq-name) A (eq-type(h) > call) then
begin print_name_lnh(h); print_cmd_toks;
end;
printnl (M 3luoccs e Ui Toa s a5 e Lo b alass); printent;
print_nl("; jlosss,lesnplissns Lol 3"
for h — hash_base to last_hash do
if good_cmd A (eq-type(h) = eg-name) then
begin print_name_lnh(h); print_char("="); print_cmd_name (equiv(h));
end;
printnl("; jlosss;Lesnplisnns Lo bo ysnalass); printent;
printnl (" jloass e nosydnan g Lo le 5",
for h — hash_base to last_hash do
if good_cmd A (text(h) # null) then
begin print_name_lnh(h); print_char("="); prini_cmd_name (equiv(h));
end;
printnl (M jloases e sy i s L be ysusloss™); printent;
printond (M o oss ) lee b sadin S e s Leos Lo s JSuatase s print_int (totalent);
printnd (M jluoces e b sadioni, ;e Lo L ,5");
for h «— hash_base to last_hash do
if (eq_type(h) = undefined_cs) A (text(h) # null) then
begin print_name_lnh(h);
end;
printond (M luosos e b sadioni ye s Lo b s lass); printent;
printnd (M 1o oo e bsadin s s 5 L e yosn JSUalass™); print_int (totalent); selector «— svs;
cur_direction «— svd; cur_speech «— svl; print_nl("");
end;
procedure print_strings;
var s: stronumber; svs, f,1: integer;
begin pushprinteq; print-nl(": s sy o>9,50 ;3L T"); sus « selector; selector «— log_only;
for s +— 0 to str_ptr — 1 do
begin f «— str_start[s]; | « str_start[s + 1]; print-nl("]ezu,"); print-int(s); print(")[");
print_int(f); print_char("-"); print_int(1); print(">=(");
if (I — f) > 40 then [ « f + 40;
while f <l do
begin print_char (str_pool[f]); incr(f);
end;
if I < str_start[s + 1] then print("...");
print_char("<");
end;
Printnl (" Ls oo gson");
for f — 0 to 255 do
if egch(f) # 0 then
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begin print_nl("y sw smes"); print_char(f); print("=«"); print-char(eqch(f));
print("ooooaou"); printeint (f); print_char("="); print-int(egch(f));
end;
printnl(": Ls ;S su yan);
for f — 0 to 255 do
if eqif (f) # 0 then
begin print_-nl("y ;S s smes); print_char(f); print("=«"); print_char(eqif (f));
print("ooouoon"); printint(f); print_char("="); print_int(eqif (f));
end;
print_nl(""); popprinteq; selector «— sus;
end;
tats

1481%

(Declare action procedures for use by main_control 1043*) +=
init procedure egprimitive(sl,s2 : str-number);
var k: pool_pointer; {index into str_pool }
J: small_number; {index into buffer }
I: small_-number; {length of the string }
h1,h2: integer; {hash address of sl and s2}
begin if s1 < 256 then hl «— s1 + single_base
else begin k «— str_start[sl]; | — str_start[sl + 1] — k;
for j «— 0to ! —1 do buffer[j] < so(str_poollk + j]);
no_new-control_sequence «— true; hl «— id-lookup(0,1); no_new_control_sequence «— false;
if h1 = undefined_control_sequence then fatal_error("Undefined latin primitive");
end;
if s2 < 256 then h2 «— s2 + single_base
else begin k « str_start[s2]; | « str_start[s2 + 1] — k;
for j «— 0to !l —1 do buffer[j] < so(str_poollk + j]);
h2 — id_lookup(0,1); { no_new_control_sequence is false }
flush_string; {we don’t want to have the string twice }
if text(h2) = s2 then
begin print_err("semitic primitive already defined!"); print(s2); error;
end;
text(h2) «— s2;
end;
geq-define(h2, eq_name, h1); alt_str[sl] « s2; all_str[s2] «— —s1;
end;
tini

233
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1482%

(Put each of TEX’s primitives into the hash table 226 ) +=
beginegqprimitives (selector);
eqprimitive ("LtoR", " ol jua);

eqprimitive ("REoL", " ol ,");

eqprimitive ("abovedisplayshortskip", " jinlessY LalssSetals");
egprimitive("abovedisplayskip", " LiolesisY Lietols");
egprimitive("accent", " wwSI");
egprimitive("accfactor", " ! ,s o u");

eqprimitive ("activefont", " Jlesp 13");

eqprimitive ("adjdemerits", " o Losa e bios");
egprimitive("advance", " ,l;5,");
egprimitive("afterassignment", " Lusol;lasel");
egprimitive("aftereverydisplay", " jioles o jlo=");
eqprimitive("aftergroup", " o, ,S;lase);
eqprimitive("autoLRdirset", " ,1Ss s s
eqprimitive ("autofontset", " ;1S 5 o Lp ")
egprimitive ("autoLRset", " ;1S5 sonl joun");
egprimitive ("basefont", " ol Js5");

eqprimitive ("baselineskip", " _w,Salols");
eqprimitive ("batchmode", " s fasws il =" );
egprimitive("beginL", " Cae 5,5 );

egprimitive ("beginR", "l s 5 5i");

egprimitive ("begingroup", "o, ,S¢ 5i");
eqprimitive("belowdisplayshortskip", " i lesomlbiels 5 Sedols");
eqprimitive ("belowdisplayskip", " Liclesomlialals");
eqprimitive("billions", " oS0 ot ");
egprimitive("botmark", " Lo e");
egprimitive("box", " ,ulS");

eqprimitive ("boxmaxdepth", " ;olS oas ;S lan");
eqprimitive("catcode", " a3 ,a<");

eqprimitive ("char", " sy e o );

eqprimitive ("chardef", " sy awy yuioy ;e );
egprimitive("cleaders", " s ;S . ;8 Las");
eqprimitive("closein", "o, 50m);
eqprimitive (" closeout"," >4 5au");
eqprimitive (" clubpenalty", " s yuoes 2");
eqprimitive ("copy", " —~<");

egprimitive("count", " ,L.a");
egprimitive("countdef", " ,Loii, e s");
egprimitive("cr", " v );

egprimitive("crer", " e );

eqprimitive ("csname", " Ls ;501" );

egprimitive("day", " oY 35,");
eqprimitive("deadcycles"”, " e, a");
eqgprimitive("def"," ,5");

eqprimitive("delcode", " ;Lulasas");
eqprimitive("delimiter", " ;Litas");
eqprimitive("delimiterfactor"," ;Lulasc., o");
egprimitive("dimen", " s=");

eqgprimitive("dimendef", "se b e 5");
egprimitive("discretionary", " s ,138 ,s");
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eqprimitive("displayindent", " ji_la Sss,,5");
eqprimitive("displaywidth", " i les s ,s");
egprimitive("divide", " pwis");
eqprimitive("dp", " Gos");
eqprimitive ("dump", " s ts");
eqprimitive("edef", " S ,s");
egprimitive("else"," s ,3");
egprimitive("end", ", L L");
egprimitive("endL", " oo L L");
eqprimitive("endR", "l yo, L LL");
eqprimitive ("endcsname", " ;Lo ;50 Lo, L L")
egprimitive ("endgroup", " s 4,5, LL");
eqprimitive ("endinput", " s, ,,50 L L");
eqprimitive("endlinechar"," ,buw oo 5");
eqprimitive("errhelp", " [La S <");
eqprimitive ("errmessage", " Lhsp L ");
eqprimitive("errorcontextlines", " lhs s, bu');
eqprimitive("errorstopmode", " lhsois s sl 0" );
eqprimitive("escapechar"”, " o5 om— 5" );
egprimitive("everycr", " yo"');
eqprimitive ("everydisplay", " Y i les o ");
eqprimitive ("everyhbox", " ,ul< 2");
egprimitive("everyjob", " IS a");
egprimitive ("everymath", " Y ol ,e");
eqprimitive ("everypar"," =Yoo ,o");
eqprimitive ("everysemidisplay", " jizles ");
eqprimitive ("everysemimath"," _sl.,,2");
egprimitive("everysemipar", "o ,a");
eqprimitive ("everyvbox", " 5,0l a");
eqprimitive ("exhyphenpenalty", " s ase yus sslolas ;2" );
eqprimitive ("expandafter", " ;f u_ ;S ");
eqprimitive ("fam", " Y anl e a");
eqprimitive("£i", "I ,");
eqprimitive("firstmark", " JyleeY<");
eqprimitive("floatingpenalty", " ;oo ;2");
eqprimitive ("font", " Ve 135");
eqprimitive ("fontdimen", "o tsae");
eqprimitive ("fontname", " o156 L");
egprimitive ("fonttwin", " e Issl ;00" );
eqgprimitive("futurelet", " |38 u=_");
egprimitive("gdef", " ¢ ,5");
eqprimitive ("global", "sls");
eqprimitive("globaldefs", "ols iy las");
egprimitive("halign", " sy ldia,");
eqgprimitive("hangafter", " \b;las=");
eqprimitive ("hangindent", " o s S, 55" );
eqprimitive ("hbadness", "I _lLasa");
eqprimitive ("hbox", " { s 1<");
eqprimitive ("hboxR", "l ,aLS");
egprimitive("hEil", "1, ");
egprimitive("hf1i11", " 1,,");

(

eqprimitive("hfilneg", " I, zs,");
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eqgprimitive("hoffset", "o ls");
egprimitive("holdinginserts", " coobsat )
egprimitive("hrule", " 1Ls");
eqprimitive("hsize", " ;L. L"),
eqprimitive ("hskip", "ledsls");
eqprimitive ("hss", " 45 ,0");
egprimitive("ht", e Las,1");
egprimitive("hyphenation", " suass,s");
eqprimitive("hyphenchar"”, " o ;5o 5" );
eqprimitive ("hyphenpenalty", " s oscs jsa ,2");
egprimitive("if", " ,&");
egprimitive("1ifLtoR", " !l jmn ,S");
egprimitive("1fRtoL", " el ,S");
egprimitive("ifautoLRdir"," (Sa 55 o Lz , 3" );
eqprimitive("ifautofont", " ,1Ss s e ds,5");
eqprimitive("ifcat", " a3, ,8");
egprimitive("ifdim", "as_ ,S");
eqprimitive("ifeof", " sas g, e ,S");
egprimitive("iffalse", " oo ls ,3");
eqprimitive("ifhbox", " | ,ul<,8");
eqprimitive ("ifhmode", " I l> ,S");
eqprimiative("ifinner"," _.,5,8");
egprimitive("if joinable", " ;i a4y ,S");
egprimitive("iflatin", " Y ,S");
eqprimitive("ifleftvbox", " _a;l,,al<,S");
egprimitive ("ifmmode", " _ol e dls ,5");
egprimitive("ifnum", " sae ,8");
egprimitive("ifodd", " s ,5,8");
egprimitive("ifcase", "¢ 1551,5");
egprimitive("ifonesof", ", S_e ! ,5");
eqprimitive("iftensof", ", [Sa s (51 ,8");
eqprimitive("ifhundredsof", ", [Sawg (5l ;5" );
eqprimitive("ifthousands", " ;15,10 ,S");
egprimitive("ifmillions", " 8o s ,S");
eqprimitive("ifbillions", " 580, ,S");
eqprimitive ("ifprehundreds", ", Sus ;5 ,3");
eqprimitive ("ifprethousands", " ;15,1 e ;0 ,S");
eqprimitive ("ifpremillions", " 185, s 1 ,S");
eqprimitive("ifprebillions", " ,So et 5, S");
eqgprimitive("ifsetlatin", " Y 138, ,8");
egprimitive("ifsetsemitic", " S e85 ,85");
eqprimitive("ifsetrawprinting", " sls i Lo, 105 ,3");
eqprimitive ("ifsemiticchar", " S e an 9, S");
egprimitive("ifsplited", " ssuusSi ,3");
egprimitive("iftrue", " ,u,3");
egprimitive("ifvbox", " 5 ,al<,S");
eqprimitive ("ifvmode", " yoIls ,S");
eqprimative ("ifvoid", " = ,8");
eqprimitive ("ifx", " ols ,S");
eqprimitive("ignorespaces", " ;.S saanl, e lols");
eqprimitive ("immediate", " 5 ;5");

(

eqprimitive("indent"," . Sus,,5");



61482 TEX82PART 65: IMPLEMENTING COMMAND LINE OPTIONS + COMMANDS AND +STRINGS 237

egprimitive("input", " o ;lis 3, s");
eqprimitive ("inputR", " 5 34,4");
egprimitive("insert", " - ,3");
egprimitive("insertpenalties"," - ;3o 2");
eqprimitive ("interlinepenalty", " Lo jhwomoasy yo"');
egprimitive("jattrib", " doas e );
egprimitive (" jobname", " ), Lu");
eqprimitive("kern"," i ;3" );
egprimitive("language", " ;L ;");
egprimitive("lastbox", " ,ul< s T");
egprimitive ("lastcharjoinable"," , i sy d3");
eqprimitive("lastcharunjoinable", " , i lsas, ., 1.3");
eqprimitive("lastkern", " s ;00—,5T");
egprimitive("lastpenalty", " ooy y2 i 5 T");
eqprimitive("lastskip", " sduls o ,sT");
eqprimitive("inputlineno", " s a4, bws,lei");
eqprimitive("badness", " _lLasal");
eqprimitive("latin", " o, sY");
eqprimitive("lccode", " S» ,Sas");
eqprimitive("lcode", " LS oa<");
eqprimitive("leaders", " ,S.las");
eqprimitive("leftvbox", " ;i ,0lS");
egprimitive (" curboxdir", " s ;ls S a");
eqprimitive (" curdirection", " s ;Lo io Lascaa");
egprimitive (" curLRsweh", " j ol joa");
eqprimitive (" curspeech", " s ;Lo L ;");
eqprimitive("let", " ,1aS.");
egprimitive("linepenalty", " ;oo ,»");
egprimitive("lineskip", " L ,bwslols");
egprimitive("lineskiplimit"," b stolsss");
eqprimitive("long", "ot ");
eqprimitive("looseness", " _S s ..S");
egprimitive("lower" " L Jlsasl");
eqprimitive ("mag", " LS, 50");
egprimitive("maketwin", "sl;a");

eqprimitive ("manLRset", " _swsciwl,cn");
eqprimitive ("mark", " = J_e");
eqprimitive("mathaccent"," _sl ol e 1");
eqprimitive ("mathchar", " sl jauw_3");
eqprimitive ("mathchardef"," _sljamw sud, yos");
eqprimitive("mathcode", " _sL,,05");

eqprimitive ("maxdeadcycles", " ;I ,<s  5<lan);
eqprimitive ("maxdepth", " sscis e ,1Slas");
egprimitive("meaning", " Lis");

eqprimitive ("medmuskip", " _ol b suieetols");
egprimitive ("message", " s L")
eqprimitive("midruleinit", " s 138 baslL");
eqgprimitive("midrulespec", " basl oaleI");
eqprimitive("millions", " ;S5 ol L"),
eqprimitive ("mkern", " _sl s 550");
egprimitive("month", " Y slL");

eqprimitive ("moveleft", " s Jlissl");
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egprimitive("moveright", " ol ,m JLssst");
eqprimitive ("mskip", " Lol ednls");
egprimitive("multiply", " jo");
eqprimitive ("muskip", " atw s s");
eqprimitive ("muskipdef", " s lolsyaii ya "),
eqprimitive("newlinechar", "o as yh s 5" );
eqprimitive("noalign", " s, ");
egprimitive("noexpand", " ,u.,S.");
eqprimitive("noindent", " S50 500");
eqprimitive ("nonstopmode", " L5 4y gan bl 0" );
eqprimitive ("nullfont", " s 13");
egprimitive ("number", "ss<");
egprimitive("omit", " &is");
egprimitive ("openin", " ;liss 5,505 5L");
eqprimitive ("openinR", " 3,505 ;1L");
egprimitive ("openout", " Ll o 5 0S5 L");
eqprimitive ("openoutR", " >, ,5,<;L");
egprimitive("or", " LL");
eqprimitive ("outer"," _.,,.");
eqprimitive ("output", " s o aniL");
eqprimitive ("outputpenalty", " s s asisae 2");
eqprimitive("overfullrule"," ;o eV e");
egprimitive ("pagedepth", " ssiboios");
egprimitive("pagefilllstretch", " soio ), iinS");
egprimitive("pagefillstretch", " soso ) ;o iisS");
eqprimitive ("pagefilstretch, " ascis jm iial");
eqprimitive ("pagegoal", " asioc Li");
eqprimitive ("pageshrink", " as io S ,43");
eqprimitive("pagestretch", " es o iiS");
egprimitive ("pagetotal", " sasozan");
eqprimitive("par", "a");
eqprimitive("parfillskip", "o ass o ls");
eqprimitive("parindent", " a i yu S, 5s");
egprimitive ("parshape", " s JSu");
egprimitive("parskip", "aso e tols");
eqprimitive("patterns", " Ls 43 I(");
eqprimitive("pausing", " . <L");
eqprimitive ("penalty", " su ,2");
egprimitive("postdisplaypenalty", " i los uoce y2");
egprimitive("predisplaypenalty", " i Lo iooey o");
egprimitive("predisplaysize", " jiolas immsjlas!);
eqprimitive ("pretolerance", " _lasa_as i ");
eqprimitive ("prevdepth"," 1 55.s");

(

eqprimitive ("prevgraf"," 1. sa.");
egprimitive("radical", " JLS_al,");

{ eqprimitive("rawprinting”,” ol % li”); }

{ eqprimitive(”eqprinting”,” il ls”); }
egprimitive("raise", "y Lo Jlssot");
eqprimitive("read", " o1 y52");
eqprimitive("relax", " —l,");
eqprimitive ("leftskip", " b lasolatsls");
egprimitive("rightskip", " ;b Lesolatols");



61482 TEX82PART 65: IMPLEMENTING COMMAND LINE OPTIONS + COMMANDS AND +STRINGS 239

egprimitive ("rightvbox", "l ;1 ,01S");
egprimitive("leftinput", " o ;loenlsa");
eqprimitive ("romannumeral", " o, 00+");
eqprimitive ("scriptfont", " (55 15");
eqprimitive ("scriptscriptfont", " o155l 5sp13");
eqprimitive("scrollmode", " s ;a8 ;08 ,");
egprimitive("semiaccent"," I ,< I");
eqgprimitive("semiaccentdown", " ,_ 50, (");
egprimitive("retainaccentchar", "l < lolbix");
eqprimitive ("semichar", " s ou");

eqprimitive ("semichardef", " su yuis ;2s");
egprimitive ("semiday"," ;,,");
eqprimitive("semifam", " ssl 4 Ls");

egprimitive ("dblfont", " I e 13");

eqprimitive ("semifont", "o 13");
eqprimitive("semihalign", " feia");
eqgprimitive("semimonth", " s L");
egprimitive("semispaceskip", "o LidSs lols");
egprimitive("semitic", " Sooeu");

eqprimitive ("semixspaceskip", "l IS slaladnls");
eqprimitive ("semiyear", " JL.");

eqprimitive ("setbox", " ,ul< ,a");
egprimitive("sfcode", " sl youS");
egprimitive ("shipout", " ca. ,5.");

egprimitive ("show", " sas o Len");

eqprimitive ("showbox", " ;sl<sas i Le");
eqprimitive ("showboxbreadth", " ,al< i Loy ljmm);
egprimitive (" showboxdepth", " ;oS i lesGos");
egprimitive("showlists", " Lo Jdsasimles");
eqprimitive ("showthe", " & | 5o s iy La");
eqprimitive ("skewchar", " jlow 4u");
eqgprimitive("skip", " stsls");

eqprimitive ("skipdef", " s lolscin yus");
egprimitive("spacefactor", " e_foli . " );
eqprimitive ("spaceskip", " oY o e S Lo ls");
eqprimitive ("span", "olssl");

eqprimitive ("special™, " s5—");

eqprimitive ("splitmaxdepth", " ¢ s Goas ,5Slas");
eqprimitive("splittopskip", " suws Y Letuls");
eqgprimitive("string", " s ");

eqprimitive ("tabskip", " Lew s et ls");
eqprimitive ("textfont", " e 13");

eqprimitive ("the", " s | smas");

eqprimitive ("thickmuskip"," sl ol ;e tols");
egprimitive ("thinmuskip", " ol e Selols");
egprimitive("thousands", " 15 ,!;2");
eqprimitive("time", " L"),

eqprimitive ("toks", e j2");

eqprimitive ("toksdef", "¢ soi ;2 s");
eqprimitive("tolerance"," _lasaas");
egprimitive ("topmark", "y LooYe");

eqprimitive ("topskip", "V Letols");
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egprimitive("tracingcommands", " el 455 1 Sa ,");
eqprimitive("tracinglostchars"," G, o5 —3a,");
eqprimitive("tracingmacros", " Ls 5, Slos ;1S3,");
eqprimitive ("tracingonline", " _i_las ;S ,");
eqprimitive ("tracingoutput", " s o asini 1S3 ,");
eqprimitive("tracingpages", "« loioi ;S8 ,");
egprimitive("tracingparagraphs", " Ls oo ;85 ,");
eqprimitive("tracingrestores"," _uls,5;s ;8s,");
egprimitive("tracingstats", " s LT s ,S3,");
eqprimitive ("twinfont", "l ;a0 6 13");
egprimitive("uccode", " S, ;a<");
egprimitive("uchyph", " 8, 559y );
eqprimitive ("unhbox", " I sl " );

eqprimitive ("unhcopy", " | S ");

egprimitive ("unkern", " s ;sainS ")

egprimitive ("unpenalty", " e joiS 1");
eqprimitive ("unskip", " ets LscnS "),

eqprimitive ("unvbox", " 5 0[S ");

eqprimitive ("unvcopy", " 5 S .—");

eqprimitive ("vadjust", " sota s s");
eqprimitive("valign", " yois,");

eqprimitive ("vbadness", " 5 _lesal");

egprimitive ("vbox"," 5 ,0lS");

egprimitive ("vboxjustification"," 5 0lScaapdius");
eqprimitive ("LRshowswitch", " i laes Leomndoos);
eqprimitive ("LRmiscswitch", " a5 8505 Labias");
eqprimitive ("vecenter", " L.y ,aLS");
egprimitive("vELil", " 4 ,");

egprimitive ("vEL11", " 5, "),
egprimitive("viilneg"," 5,53 ,");
eqprimitive("voffset", " ja_uls");
eqprimitive("vrule", " 3 La);

eqprimitive("vsize", " sacis] s b");

eqprimitive ("vskip", " yetsls");

eqprimitive ("vsplit", " jewSa");

eqprimitive("vss", " g5a 40");

eqprimitive ("vtop", "5 45 s 1<),

eqprimitive("wd", " o ,=");
egprimitive("widowpenalty", "o aseey ,a");
eqprimitive("write", " o ,=");

eqprimitive ("equrite", " Lu_ sicad Guo s );
egprimitive("xdef", " oS ,u");

eqprimitive ("xleaders", " _i,iwS,Sulas");
eqprimitive ("xspaceskip", " sVl IS slaladnls");
egprimitive("year", " =Y JL");
egprimitive("letlatinname", " ;Y e, 138.");
eqprimitive("letsemiticname", " S_uawa s I38");
eqprimitive ("leteqname", "o Lion 13S.");
eqprimitive("eqchar", " s yuen");
eqprimitive("eqcharif", " ,Sou suon");

egprimitive ("letnoteqname", " o Lion Lo, 138" );
eqprimitive("letnoteqchar”, " S s ues Lu, (A5 ");
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egprimitive("letnoteqcharif”, " ,S S yan Lu, 13S");
eqprimitive ("emergencystretch", "o 2V uius");
eqprimitive ("hfuzz"," _51;,.");

eqprimitive ("viuzz", " 53 ges 5 =");

eqprimitive ("endspecial, " o550l );
egprimitive("beginspecial”, " s5s¢ 555" );

make_eqstr;
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1483* Putting non-command equivalent strings are made with procedure make_egstr by initex program.

#
alt_str[#] «— end_eqs

define end_egs(#)

define egs(#)

init procedure make_eqstr;
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eqs
eqs("
eqs("
eqs "spread")(" ag¥e");

eas ("50")(" o

€qs "true")(".;,_...)g");

eqs ("width")(" 2 s ");

egs (") (")

egs (" ("))

eqs ’u(\output\_,routlne)")("(L;A_-.__.M\_.L_]l”)u");

egs("u(forpaccent) ") (" (ol e tus o)u™);

eqs("u(held over forynext output) ") ("u assloaSon g ann ooy 506 |o)u(osbas");
g5 (" (Language™) (" (o Lo3"):

eqs("u(ligature,")("u s Sod)u");

eqs("u(see the transcript file)")(" (somomu o e oy lSu oy )0 );

eqs n )n)(u u)7

egs ("u=>u0e")("gga9u<-");

eqs ("u 1) ("[ ")

eqs ("u\hboxy (badness," ) (" L))

(
(
(
(
(
(
(
("u
(
(
(
(
(
(
(
(
(
:
eQSE' u\vbox, (badness ")(" o —lesa)u");
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

'plus")("eslolLM);
caled")(" s L")

5 ")( [ u“'")7

eqs("Ladds, ") ("L lslalnM);

eqs("Lafter: ") ("o Jesu s luassn);

eqs ("uaty") (Mo sy last jouM);

eqs ("b=")(" = o");

"obytes) . )("(colot;

eqs "|_,C_")( _mu");

"Ucolumns)")("( 3_"._.."_1");

eqs "._|command,ucorrected")("A_@)Sucllaolmu)l)_._nI_.u );
eqs("ucommand , yignored")("s s ais ;S sanloue slatn");
eqs ("od=")(" = S");

eqs("Ldoesn t matchyits definition)(" s o s lhan T din oo L"),
eqs("pextra)(" slat");

eqs (" for language " )("uobus ! —u");

eas (*ug=")("= ")

eqs("ugoaliheight")(M e yhons e s Lis, ")

eqs("Lhas ") (M us 1 len);

eqs ("uhas an extra }") (" e 'uGJLblu{uLgl)IJu’l);

eqs ("uingfont")("uedsn jun")

eqs("uline" ) (" Jb");

€qs ( " memory locations dumped; ucurrentuusageuisu")
("u)lu@»;a)l,._cuGJ_z_éuoJl_é_"._wlua)j_aum_.:’.uo,,J.&;;uA_B_ébu)IuA;.l_‘;u");
eqs ("umight split")("s s et o S );

eqs ("uminus ") ("o Lemoon");

eqs("umultiletter,control sequences")(" 5 oo en JysaSuasln");
egs (") (")

eqs("uonyline ") (" s jou");

eqs("._,op")("g,_..,luA_QL.)__.U");

eqs ("poutof ") ("L ;1uM);

6g8("up=")("=cu");

ens (" page) (" ascios"):

eqs ("uplus,")("oeslaln);

eqs("upreloaded, font")(" ssiuis lguptsn");
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eqs("ureplacing ") (" o— S lauM);

eqs("._lstr1ngs._|of._|total._|1ength._| )"0 S0 J b oo asi )

eqs("ut—")(" pu )7

eqs("uthe previous value will be retained")("aivan lysn bisn s lasan");

eqs("uvia0@")("gaau = sbs"):;

eqs ("uwasycomplete) (M s yu o bl o 51, ST L s g e lasa);

eqs("Lwasincomplete) " )(" (s ymu sncican Jw LSU j ga™);

eqs ("uwordsyof fontinfo fory")("us ou LeedBu o le Y bin jlu e lan™);

eqs (ML) (" o)

eqs ("### current page:")(": s slou amia #HE ")

eqs ("### recent contributions:")(": sl il #rat);

eqs("hhugoaluheight=")("= Jbuns,sens Lis,lug%");

eqS(" uafteru ')( u)luu»_Ju I)u(( )

eqs(" uing! )( l_l)Jl_l')l_l((”);

EQS(" ~||)(n))u|_"'u((u);

qu(u |_|W1th|_| u)(u»u l_.u((")'

eqs (" (Please  type_a,command, or say, \end )")

("€ b\ yuomas s LinacsSua s suawan L) ");

eqs (" (\dump,,is_ performed only by INITEX)")

(" (35 Lyl g o p oo S ad oo bisn an s\ ) ")

eqs(" (see_the transcript file forpadditional information) ")
("(A__.;.Su A_L'_>|)_m_| A_aL.)[Su 83 gyt A__sl_J)_"n_.';_“n__n_l;;I_ClJLI\_lLs I)__.)");
eqs (" (That_makes 100 errors; please try again.)")
("(comsSu gmw oy Lgont e st ooLain )" );

eqs(" (interwoven,alignment, preambles are not allowed)")
(I'(A_‘._"._m_“._',\_.)'b_aud__!J)uJ__!)_v_'iu‘els—L(.__-uJblg_]_m_‘Ls Lij/_II)");
qu(u)un)(uu(u);

eqs(")udetectedyat line ") ("u yhaw yjou(");

eqs (") uhas occurred while \output is active")

(" s g & 98 50 pn Jree u Jlon jou s s emdio\ b oS g (M);
eqs(")uin alignmentyat lines ") (" ba jhan g amcins o jan(");
eqs(") uin paragraphjat lines ")(" o be yhuwo sl ,S1 1 jon(");

egs(") ,ushould be atymosty" ) ("o juS oo o Lo (M);

eqs (™) ushouldubeu1n._|the._|range._|0 MUY luen eto i joncia Lo (M);
cas (1))

eqs(")x")(" )

eqs (") (")

eqs (MHkx (cannotu\readufromuterminaluinunonstop\_,modes) ")

("2t smam an b o o gmimain B8 y a0 6 pamn cd o o)k s ");

eqs ("*¥*_,(job aborted, file error in nonstop, mode)")

(" (w8 55 ¢y g Lan jou a5 MuLﬁHuJ[SAL'uKMuCMu)IS)\_I***”);
eqs ("***_, (job aborted, no,legal \end found)")

(" (i s yacincon o L\ 6 g 568 s s, LS) )

65 (") (")

eqs (", #") (" ud);

eqs(",ucurrent, language,")("us s lug jud");

eqs (", uglue set ") ("o Yo Hladiend");

eqs(",uleft justified")(" e lud");

eqs (", umax depth=")(" = Goos v ;5 Slanud");

eqs(",unatural sizey" ) ("o cammbuajlastnd");

eqs (" prevgrat,”)(" oo L sas ")

eqs(",uright justified") ("l jlue");
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eqs (" ,ushifted,,")("

eqs (" ,ushrink,")("u OSJ)M_M‘")
eqs(",ustretchy" ) ("o SoasSud");
eqs (" ,uSurrounded._.")("u sadeblalie");

O L; : :,u‘n);

€qs n_ n)(u u)
€qs n_ n)(u u)7
eas ("=>")(" <)

(

(

(

(

(

(

(

eas(". .. M) (")

cqs ("))

egs(":uline") ("o b ");

eqs (" :hyphenmin")(" Jslas");

eqs(";uall text wasyignored after line " ) (" u o 3o e i go basng o 5lan);
645 ("1 0SPLLE (") (") on )
eqs(";ustilluntouched: ") ("u; on ) somucamwant”);
eqs (" ,uallutextuwasulgnored\_,after\_,llne\_,")("_.)_L,_.uu)~|Uw____,_,o_--,_°u(5_°|_o_u'ufwjbun);
qu(u< _u)(u >n)7

eqs("<*>")("<*>")

eqs ("<=")("_>");

eqs ("=>")("<="):
eqs("<aftereverydisplay>,")("u< Gimles yo 5lae>");
eqs ("<argument>,") ("L o le oS ,T>");

eqs ("<everyer>y")("u g o >");
eqs("<everydisplay>," )("u<¢,,,;szlu:.__,Lo;.)_<a>");
eqs("<everyhbox>,")("u< (sl > ");
egs("<everyjob>,")("u< S > ");

eqs ("<everymath> ") ("L oY ol 0 >");
eqs ("<everypar>," ) ("L < Yoo ;0> ");
eqs ("<everysemidisplay>,")("u< iz les 2> ");
eqs("<everysemimath>,")("u< sol,e>");

eqs ("<everysemipar>,")("uoso e >");

eqs ("<everyvbox> ") ("L < 5l 05 M);
egs("<insert>,")("u<,>");

eqs("<1nsertedutext>|_|")("_.< sasin yu a> )

eqs ("<mark>,") ("o LY >");

egs (" <output>,") ("< s s eniod");

g3 ("<ready") (" oty ”

eqs("<recently read>")(" < sameaslgan o aIS");
eqs("<template>|")("L< o gois 5SII>");

eqs("<toubeyread again>; ") ("L o sboant gsi el gon > ");
egs ("<write>y")("u< pur s> ");

eqs("=from (" =");

EQS("? )( (\ll)

qu(u? 7u)(u¢ (‘II)

s (7€) (" 50"

eqs("@@")("aaaa");

eqs("@firstpass")("Js!,3553");

eqs("@secondpass")("p 5,355 3");

eqs ("AVAIL list clobbered at")("u anlon jousa s sors ")
eqs ("Argument of ") ("L ol 5 S,T");

eqs("Arithmeticpoverflow")(" ool oo ' );

eqs ("BAD. ") (")

eqs("Badcharacter;code")(" oo lics Luvs sy 52 0SM);



246 PART 65: IMPLEMENTING COMMAND LINE OPTIONS + COMMANDS AND +STRINGS TEX82 61483

eqs ("Bady,command, name" ) (" Laa Lo ¢ Loy 80 6 L")
eqs("Bad delimiter code" ) (" s lica Lo j LulasuasS");
eqs("Badyflag aty")("e es v you o s Lo el ");
eqs("Badylink,display,aborted. ") (". s siceu abso Gimsbosod o Lo Lo JLos M)
eqs("Bad mathchar" ) (" e Lo lon ol yufam 5u");
eqs ("Bad number" ) (" cw lis Lunsae");
eqs("Baduregister code" ) (" o lime L Lsiag");
eqs("Badyuspace factor")(" b Lu et Linea, p");
eqs("Beginning toydumpyon file ") (" uoas s s 50 mu emdasn ;LeT");
eqs("CLOBBERED. ")(". azs, o0 ju");
eqs ("Completed box being shipped out)(" s sion a0 i jsiey 5 s sai o LS Ha LS,
eqs("DVI output file")(" 25,506 T 6 g aay ,2");
eqs("Dimension  too large")(" S, 0 Lo ");
eqs("Double-AVAIL listclobbered aty")("uoslon jou o 59- (53 52 sot a5
eqs("Doubly,free location aty")("u s, leiu you y , Sl ;T asls!);
eqs ("EQUIV (") (") oL
GQS("ETC.")(".A)__;J'-}");
eqs ("Emergency stop")(" s ! b luises");
eqs("Endyof file on the terminal!")("lem ol s 5 0005 ,mu oL L");

(

eqs("Extra ") ("o slsl");

eqs ("I 'm ignoring, this; it doesn t match any \if.")
(".‘e)___.S/Ls_auAA__,_\l_‘.ul)_'.Tuf . L l . ‘—‘LS‘—‘)S\‘—‘@-“"—‘A—."—‘Q—..'"I);
eqs ("Extra,alignment  tab has been changed to,")("
eqs ("FONT") (" o)
eqs("Hyphenation trie of length ") ("o Jsbou oo sucs ,0");
eqs("Tucan tufind file ™" )("po ooy jporpol pias);

eqs ("I can "t go on meeting you like this")

uA_.:uLs_éLb'ug\uQ_o]J_c”);

("\A_a_\u aalal Lo Lo 5 LS s o 9 S lupnl pi o SRR

egs("Incan tuwriteon,filey™")("pusas s mus 5 yu smupn ! pus);

eqs ( "I veyinserted something that you may have forgotten. ")

(Mo las S o Lilirss L as S iyl 30 s Searats 0500 (5 ja”);

egs (" (Seeythe <inserted text>yabove. ) ") (" (- oo oG sdu jou< s 30 o> ) ");
eqs ("With luck, this will get_ me unwedged. But,if you")

("Ll g 5o g gt IS0 bt e L sl oY Losin o o)

eqs("really, didn "t forget, anything, jtry typing, 2  now; then")

(" Lo ams o oo o 3Sles saslos ySou i gol yin s j—2");

eqs ( "myyinsertion,and my,,current dilemma,,will both disappear. ")

("3 g ais S ans Loy s Lo o 0 0 s s Lol o)

eqs ("IMPOSSIBLE. ")(". <os jus™);

eqs ("INFO(")(") £ YL I");

eqs("Illegal magnification has been changed, to,1000")
("obeslon jmsneoo o,,u‘o_gj;.u),,_éuwb;.s)ﬂ");

eqs("Illegal unit of measure; (")(")ecwlboslun s jSelantanly");
eqs("I1llegal, parameter number in definition of ")
("M s pau il Lo, Les”);

eqs (" Improper use_ of " \activefont ", ignored")

(“.JW\J 05,80 aa_,obu‘((Jl_zJ'oJ_i\))u)luw)abu Aal_é_"._.ul");
eqs("Invalid, font, identifier, ignored.")

(“J}..L_U‘_al_l PR R YRR EEPIEINPRY W AA_'nj)____n_l‘a_m'");

egs ("Improper, at "ysizey (") (") s Lo s laslan™);

eqs (" Improperyalphabetic constant) (" oo Lo o Las Slue, Ls");
eqs (" Incompatible list,can "t be unboxed")
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("o gmamsin 5 Lo 5 LS5 L L o IS0 a3
eqs("Incompatible magnification, (")(")u ;L8 lelon o lenS,50");
eqs("Interruption")("e— 53,");

eqs("Invalidcode (") (") o bl a<M);

eqs ("LINK (") (") JLosl");

eqs("Leadersunotufollowedubyuproperuglue")

("\A)IA_'A_IG____-\_I)J\_Is.‘_J_mI_)_ou;LJ)J_ou 6Sus S lan);

eqs ("Memoryusage before: ") ("o Josu jlu Josu ebslon Los ,S,18");

eqs("Missing ")("»u"); egs("uinserted")("auu eslolus s ");
eqs("Missingu#\_,inserted\_,inualignmentupreamble“)

(Mo 38ty i o s 5SS pous s ian(");
eqs("Missing = inserted for,")("u | mus sdiben=");

eqs("Missing,,"to | inserted" )(IIA_-J)S/IJC)J\_IJJ_E_&_M_I(( a");

eqs("Missing character: There is noy" ) (" u eme s 92 sa Lo sy 5");

eqs("Missing ,control sequence inserted")("a_s,S, LR DRy PN Py )
eqs("Missing font identifier")("s yiioptsnswlas");

eqs("Missing number, treatedyas zero”)(" ass ,Su Jesu yhou o i omnca s iiansas);
eqs("Missing { inserted")(" aiu AJL@'qu_ﬁ_:Lou(_g((}))"),

eqs("Missing }inserted")("ouu eslol ;5_3_6_‘,.4(_;(({))"); eqs("NONEXISTENT.")(". 05250 lu");

("

(

(

(

(

(

(

eqs ("New busy,locs: ") (M sloasa s haslosin Jlewlo lassan aSh e asls");
egs ("Nopages of joutput. ")(". oo 50 sxdon d i 33" );

eqs ("Number  too big")(" S, mu ) Lansae");

645 ("OK") (" ey 5 Lo )

eqs("0K,uentering " )("uedlbua, e san, Las);

eqs ("0nly one #,is allowed per tab" ) (" cwlo jloen#u S L—sug o yous [ L");
eqs("Output writtenyon ") (" u sasy ;s g 0 o2 5" );

egs("Overfull \hboxy (")(")u = jnu | S\");

eqs("0verfull \vboxy (")(")u jm s 50 S\ ");

eqs ("Paragraph, ended before " )("u oS lu jlu Jos");
eqs("Parametersumustubeunumbered\_,consecut ively")

(Mo pibin s 108 e ;Lo sy o sy L Lo el L)

eqs ("Patterns,can be loaded only by INITEX")
(”.\.\_'-J_;ZI_AJ)IjI_AA_}_'Jj_'i__f_oufBu\S_'iu ot 5 L La . SUMM);

eqs ("Pleaseytypepanothery" )("u ooy ;u ol smmu | us ,Sooup Lo Ll
eqs ("Please, type the name of your input, file.")

("aeSua, s foag miplon Labdm);

eqs ("SAVE(")("SAVE)");

eqs ("SEMIFONT")("eJs");

egs ("TWINFONT" ) (" sl 5am 0 )" );

eqs("Text line contains an invalid character")

(Mt i o S s oo )
eqs("Transcriptywritten on," ) ("o eas s s 5y sy el , 11);

eqs("The following box has been deleted:")(": cuwlonin biau i ulS");
eqs("Thiscan " tuhappen; (")(")uaw L so Lustu g las o ol s e o (");
eqs("Tight \hbox (badness ") ("o —lesa)uas yidugul,alS\");

eqs("Tight \vbox, (badness ") (" o o~ lesas)uos yisugu 5 0 S\ ");

eqs (" Too many, ,} ’s")("GJL.bluLg(({))");
eqs("You’veuclosed\_,moreugroupsuthanuyouuopened. ")

(" el sain 3 s Lo 5580 5 Tu Gin saiu s L@j)SualA_z_';");

€qs ( "Such booboos are ,generally harmless, so keep going. ")

PP DN T - | VRN P PINEICHN [ PYTER K
eqs("Transcriptywritten on," ) ("o eas s s gy s ace s, LS1);

("ammon s lolu oo linueass
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eqs("Unbalanced,")(" e be ,3");

eqs("Unbalanced write command")(" ¢ ;1 s Lo Gum s oy Lo 58" );
eqs("Unbalanced output routine)(" ;s Lo s ac amcion 15 ,");
eqs ("Your sneaky output_ routine has problematic { s and/or,} s.")
("l JSian (s s amcian Sl gy ezt Lo oy s Le sY 4 ST);

eqs ("I can "t handle that very well; good luck.")

("Moo s gt eSSl s i o JShion ol posl g o)
eqs("Undefined control sequence")(" s, s ot ,uuSuajly");
egs("Unknown node type!") ("l ossloi o o )Sue 5=");

eqs ("Unmatched,")("u ke ,3");

eqs ("Useyof u") ("o jlu sa i),
eqs("You,already have nine parameters")

A~ NS

[ PR I DN Y I TRV RN o L T

eqs ("You,can "t dump inside a,group")

(Mo L o b s pa b a g 380 S g puams | gteaa e Lo s

eqs ("Youycan "t use a prefix withy ") ("o o e b s g S Laa™);
eqs("Youycan “tuuse ") (" puamst g Lai);

eqs ("0 ") ("[]"):

eqs (" [unknown,,command,,code ! 1" )("[ ! ess s Lo o Ls j50 081" )

eqs (" [unknown,,dimen jparameter !]1")("[!oss s lusse s yual, L]");
egs (" [unknown, extension!]")("[!ozs s o i yunS]");

egs (" [unknown,integer parameter!]1")("[! wloilon sodyu el ) L0]");
eqs ("\endLyor \endR problem (")(")ucm! L LG Luces LU smu b o o e IS 1");
egs("\font")(" e 1s\");

eqs("active ") ("o Jlesn");

eqs("alignment tab character")("u s aoios yuatolbn a ou");
eqs("argument")(" L 5 S,T");

eqs("begin-group character,")("v sy ,Su s 5 it sy 53" );
eqs("bi_directional typesetting")(" asys gou sasy s");
eqs("buffer size")(" ,mSolouojlanl");

eqs("current active font")(" s jlau Jlasi e t3");
eqs("current latin font")(" s jlau sV e ts");

eqs("current semitic font")(" s ) lon SocawnpIS");
eqs("current vbox,justification")(" 5,ulSu bt cna");
eqs("definition")(" < ,=s");
egs("display math")(" sl o i les);

eqs("end occurred ") ("o L LL");

eqs "end\_,ofuallgnmentutemplate")("L;;_-._.\_é_.g)udjs_lluoL_,L__,");
eqs("end- groupucharacteru "Moo s,80 0 L s 5");

s ("etc. ("o ')

eqs ("E117)(" )

eqs "flll")(" )_:u);

eqs "fllll")(")))_.");

eqs("foul)(" Lhs");

eqs("glue") (" YL");

eqs("grouping levels")(" socos s, Sus baos,");

eqs("hash size")(" s;lasl hash");

eqs("horizontal")(" asl");

eqs("ignored")(" wi g s pina);

eqs("inputystackysize")(" 5oy, g0 s ojlanl");

egs("insert>")("< ,0");

eqs("insideya groupyat level ") (Mo s u janas ;S S g mu");

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(u
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
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eqs("internal vertical")(" ,JIslonsases");

s ("1.")(": s

eqs("latin blank space " )("u oV I buetols");
eqs("left")("ﬁ");

eqs ("macro parameter;character ") (" o jual )l sy ou");
eqs("macro")(" ,,<L");

eqs("main memory,size")(" Joluabslont;lasi");

eqs("manual")(" sswa");

eqs("autoerr")(" L bs"); egs("autodir")(" ~loca"); egs("autopar)(" o w");
eqs ("autocol")(" Jyany, suw); egs("manrbox" ) ("l ,alS"); egs("automath" ) (" J g ,5");
eqs("math shift charactery")("u ool oo aw y3");
eqs("math")(" ol ,");

egs("missing,,")("uepSa");

egs("muyinserted) ") (" (aws ;Sup ou s );

EQS(' mun)(u 5__9_4");

6(}8('110")("6__@");

eqs("normal")(" sals");

eqs ("number,0f strings")(" Ls ssui juofoss");

s ("0TE")(" s Lol "),

EQS("O “)(”LS '.A_'i_-'u");

egs("penalty ")("o s 52" );

eqs("pool size" ) (", joais o lassl");

eqs("preamble")(" s ,SII");

eqs("prevdepthy" ) ("L JoBses");

eqs("ptuinserted)")("( g_.ajsu )M.._,_.)_. s

eqs ("ptutoo high" ) (" ol iy );

eqs ("ptutoo wide" ) (" jm pm ye i o)

s ("Dt ) (s )

eqs("pt) ,ureplaced by 10pt" ) (" suiu solon ;s sucas s 0L s (s 5" )5
eqs("replaced by £il11) ") (" (ama,Su o Sa b 5, o LY);
eqs("restricted horizontal)(" s samen isl");
eqs("right")(";,_..,l)");

eqs("rule(")(").L.;s");

eqs("save size")(" s losl save");
eqs("selectymain semitic fonty")(" oS o oo lupdsn i, 38");
eqs("selectlatin font ") ("L sV ‘Q_IJL. S,
eqs("selectytwing semitic fonty" )(" oS ool e updbn iy 35");
eqs("semanticynestysize")(" oo o aYuajlasl");
eqs("semiticyblank space ") (" o Sociown Jlu e tols");

eqs ("spacefactor,")("u edw i po");
eqs("subscriptcharactery)("uomm Lo el swe 5" );

eqs ("superscriptycharacter ") (" oY ool gt o 3" );
eqs("supressed,") ("o Jless e M);

eqs ("switchybase font,")("u Jolupdbn ;8 1");

egs ("switchytwingfont,")("uoljeeupdsn S L"),

eqs("text inputylevels" ) (" somns s, sus ke os)");
eqs("text")("o_-._‘.");

eqs("the latin character")("u sy o oo );

eqs("theylatin letter ") (" Yo ,»");

eqs("the semiticcharacter")(" u S o o 3");

eqs ("theysemitic letter ") (" u So s =");

egs("this will be denominatoryof :")(": - yaeus sl ) lsuonl");
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eqs (" total heightu") (" S Lis, ")
(" unde:flned")(' PRV Ik
("use")(" s =S ,8");
eqs("vertical)(" s ges");
egs("void")(" s=");
eqs("whatsit?") ("¢ 22");
6qs(' Whenu )( ] ASuwHuéPﬁuc_;}_;ju[');
(l {} n || { } u
eqs(’ {caseu")("ué);.}");
eqs("{false}") (" { o jul}");

q J
(v {true}")("{ . )J} ||).
eqs (banner)("TeX ! lug slSaston S yinJ gt Y 0140 a5 Su ) L-");
eqs (initex )("(plsu Ss)u");
eqs(noformat)( (sesbu s anIShn g 50n)u");
eqs(" I have just deleted some text, as you,asked.")
(“-‘5\35_0_]\_!\_5\39!_1 ')I_IU_"D_AI_I)"I_ILS_"»_O_A»J\_I I_A_SJ\_HLLN'P)JLI)__:I_}__'LI‘U}_]S"D_QLIQ_A");
eqs ( "You,can now_delete more, or,insert, or_whatever. ")
(II.J__P_;:Lo;;_.nuL;)S/ﬁJu)ISu)_Qu I_“n_lc)du l_;udAQuL;)_:_m_._-u)'J_ﬂ_ouA_;_:lj_ns_ouuj_-Slu),
eqs ("Sorry, I don "t know how to help in this situation.")

i3

(“.;;»_m__,_'n_l A_'i_">L.a|_AQ_¢|_A)"uSS_ASu.;‘__,_v_bﬁuo__!lu)Ju(ﬁ_i_ml_‘i_a");
eqs("Sorry, I already gave what help I could...")
(I'.‘odj_o_'n_l A_;n')ll_ld_ol._“t_al_l)__n_lﬁ_'i_w\)l_l)'ll_l ASI_I ')ukjs_aSulJ__.Juo_ou(‘o_Lm;l_}_oll);
eqs ("Maybe you should, try asking a human?")
(”QJ_._Q 'j}qu\S_ASuuLuA_l'u\S_lu)'uMl_ﬂ_l )_:..k._n_ld_al_m”)’
eqs("Anuerrorumightuhaveuoccurredubeforequnot iced any problems. ")
(".Ml_gu AJ'J\_I'C)\_ILS_Q L;_;_w'l_u‘bj_mus_”j_mlu [ I AS_:TLI)IK_IU»_;_H_I-._J_‘U'I_IUS_&_Q"),
eqs(" " 1f all else fails, read jthe instructions.” ")
(“(( J_;_-l_o_'n_l oslbon ')l_l L(,J“J')Héu(dau_nuJouJSda_o f_m_l)l_.\_n)S/l))");
eqs(" Ifuyouureallyuabsolutelyuneedumoreucapac1ty ")
(“KA_.)IJ\_I)I_._.u(_g)_:_m_;_:u-_;_;_O)_L;u [T 'Jou )S'")
eqs("youuCanuaskuauw1zard._|to._|enlarge._|me 9
(" Mduw_-')_ilul)_auLgL.‘,_a_.J)_Lu uw'j})duwmuus_au)luddd'j_u_o ),
eqs("I m broken. ._|P1ease\_,show\_,thls\_,tousomeoneuwho\_,can\_,:f1X|_,ca_n._|f ix")
(”._\_'.S\_né_i)u ')_.Tu I_'iuA__g_bJuoL.ﬁ_'.uts_wSu LT ')\_IJISJ'uw'u.e'AA_&ugﬁ__g_v_auo_o");
eqs("Oneuofuyourufauxupasuseemsutouhaveuwoundedumeudeeply. .. ")
(“ J_.Zl_oddj_o_':ud)ljuo_ou A_n_ngd_-JJn_n._;_;_mTu Loﬁu;;al_._l_o_cujluss_,ud_m)_;_ou)_ta_}_,");
eqs(" ingfact, I 'm barely ,conscious. uPleaseuf 1X._|1t._|and._|try._|aga1n )
(” J_;_'Sus_t_wu [P] I_ojdudjous_aﬂ |S.w'l_lé_9)l_l 'I_luu_ﬂ_l l_ﬂ.k_lu(fx_;_m.ﬁu)l_._m_b )J_olSuu_o )7
eqs("You rang?")
("S s tans 1<),
eqs ("Try to,insert some_instructions for me,(e.g., I\showlists~),")
("‘((( L.y‘_"n_u___n_lAA__-J;_!Lo_'n\J)):l‘_'\n_a)l_l&___n_ﬁLa_'-uJ)lju(_SJHJuA__g_'vSuts_Lm");
eqs ("unless you, just want to,quit by typing, X .")
(“.J_A,deuol_._-l_:u)lS_.nu(('c))uQJj_o_'n_lJ)lju LH_IJ_;.Q lj_‘>_n_| AS_';_._-I)S/_o“);
eqs ( "I,can handle only one magnification,ratioyper,job. Soyl ve ")
(“Q_M_l 'A_lu.‘b_;Su)Su\A_n'j_._._nuks_.l_o_oS))_n_l ).MASK_I\S_“'I_I lf-u_u_éu)lju)_mu)duo_a”);
eqs ( "reverted, to,the magnification you used earlier on, this run.")
(“-‘b_'bS__f_Al_l AJIJ_'}_mll_A(A___n.Aj__n_A A_p_GS/ulJ_p_m_l I_a_un_l AS\_ILS_nI_a_pS/))_n_AUI_a_Ql_A)IH);
eqs("The\_,magni:ficat ion ratio must_ be between 1, ,and, 32768. ")
(”.&buTYyPAuju)quau@HbﬁJusﬁLoqs)ﬁu)_.»S”);
eqs("Auforbiddenucontrolusequenceuoccurreduinuskippedutext . ")
(".-.;;.&'Ju\)j_?juéj_}_o_ous_l)_'i_}Su A}lju\S_.gu AJJ:A_".J)S/u AQ_N:JI_}uQ_'Q_ou)J");
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eqs("Thisukinduofuerroruhappensuwhenuyouusayu‘\if...’uanduforget“)
(“')uA.sz_;)_ou((\s)\))ju((...)S/\))u\)_._._._-js_.n_l Lo_fm_lASuJJ_&_f_oué_'éljus_'i_sjquS_&'uo_j'”);
eqs("the matching ,"\fi . I ve,inserted a, \fi~;_ this might work.")
(“.Jjﬁué_slju)_’ié_au;uu'uos_uuf‘bdj_o_]u AJL@'\_I((\SJ\))\_I IQ;.__g'u)Ju.A__g_‘.SuuDj_al)_é”);
eqs("Aufunnyusymboluthatulucan’tureaduhasujustubeenuinput.”)
(”._\uﬁl_l_\)'j\_l‘e_')du__f_'-l_ioTuQJ_]'P\_lA_)I_A)JlJI_IQ_M_IAS\_IGS_’Xb_M_A A_.L..._.uuj_.Slﬁ_m"),
eqs("Continue, and, I°11, forget, that, it ever happened.")
(”.‘A_‘-S___._ouuiaj_olj_éu')ugJLouwluéijuﬂSuwuiwdu u'é"');

eqs("If you,say, e.g. ,u \def\al{...} ", then you must,always")
(“‘((T\))u)'lud_z_.n_lA)'j_o_au..;;_m_._.L.n_._._ouAls_'oTuf(({...})T\)_‘}\))ud_.g_.gjs__ouﬂ_ﬁ_ou)S'");
eqs("putu”l’uafteru‘\a’,usinceucontrolusequenceunamesuare")
(”J_JS_JJ_’H_I\JJP\_I)'I\_I')m;uus_l);i;lsuoljjljuo__obu'u')__g)'l_l‘d_”;_w_.fj_)_.n_l)'_”;_}l_l')I_l(()))”);
aw("madeuupuofulettersuonly.uTheumacrouhereuhaSunotubeen")
(”‘J)'J_IM_IJPK_IJI__D_}J_VII_I I)l_AAch__a)_m_lLsLbA_m___-j_'n_l b;.__flu)dujstouQ_'glu.J_'-j_&__g_o”);
eqs("followed by, the required stuff, so I m,ignoring it.")
(II-‘Q)_.S_!_M_IAJ_“JJI_)I_I')_}TK_IQ_QI_I 'A_I”)7

eqs ("A number ;should have been here; I inserted, 0" .")
(I'-‘QJ)SI_IC)JI_I((Q))I_IQ_AI_Iij__I_AP_AI_I IQ_'.___n'\_l)J\_l;;uu__!l_}__g_ol_AJA&u\S__g");
eqs("(Ifuyouucan’tufigureuoutuwhyuIuneededutouseeuaunumber,”)
(”u{f.))__n_ldd_tn_us_"n_ldl__._)d__n_l lq_':__;'u).)uo_au ')_’>I_J ASI_JA_I))TG_Q_I)_\)_MII_I)S')">;

eqs (" Llook, up, weird error ", in the index to The, TeXbook.)")
("Q'%;iuAﬁu\weireduerror’u;aLlSu%fAJJu)JuTheuTexbooku.Aﬁ%ﬂmquAduﬂ)dnx
eqs("I’muforgettinguwhatuyouusaiduanduusinguzerouinstead.")
(“.‘b_';S__f_m_lAdl_é_"p_mll_lj_é..o\_l)'lu&j_cu)éuy_lﬁ_}s__g_u_lub}_a')_:ﬂ_n)___._'i_is;l I_a_.:'n_l')\_lb_?_'nTl_Ao_o");
eqs("Auregisterunumberumustubeubetweenuouandu255.")
(“.JHZL'ouYaauju°uo_!_;LauQ4u_jl_f_34qu_;JuuS_.guA,:u_Laj_.:HuJSuJA_CII);
eqs("Audimenuorucounturegisterunumberumustubeubetweenuouandu512.”)
(I'.Ml__:ua’Yuju°uo_.g__:Laqu_.gLvu_3_ouJ_i_/u le_l)l_b_‘;‘ll_l\S—!l_lA_}l_l-LJ—!)—ouJSuJM");
eqs("Aucharacterunumberumustubeubetweenuouandu255.“)
(”.Ml__n_lYAAuju°l_AQ__9_'-Lou¢;_m__gl__p__f_ou A_Aa}__fj_'ll_l\S__fl_lA__ll_l.Lj__l)_ol_lASl_lJJ_C");
eqs("SinceuIuexpectedutoureaduaunumberubetweenuouandu15,”)
(“{fdﬁu’auju°uo_.f_;Lou(_§JA_€uJL;_'nA_;uo_ou ASu l_>_oTu)|'|),

eqs ("Aumathchar number must, be between 0,and 36864, except, ,32768.")
(“.A_.ZI__-\_IYYYF')\l_A}'_'?__n_A(YF)\P\Cuju°uQ_A9__nLau~;uu__gl__.__g_ouL§JA_¢uk5bl__g)uASuLS__g“);
eqs ("I changed, this one to zero.")

(l'.‘eJ'Ju),g__gLu)_:l.ou L I)I_IGS_'_A_IQ_""L_IQ_o”>;

eqs ("A numeric,delimiter code must be between 0 and, 2°{27}-1.")
(”.ML;\.IY%Yv}u)'_?_/u‘q*YiY\c}uju°uo_3_;l_ouQ_m_jl_f_f_au‘5JJ_Cu)'Lw'd_?uASu\S_“;”);
eqs("Auone—characterucontro1usequenceubelongsuafteruau‘umark.")
(“.Jj_{:n_lA;pﬁj;-u‘jJ)o_\Sﬁus_l);i;.SuA)“Ijuts__gu;"gu__gl__.__g_au(ug»_o)]_cu)"uuu_:");
eqs("So,l ‘m essentially inserting \O here.")

(“-‘D_IDS_”A_AK_IC)JI_IO\I_I [ Y I;};:__g'u)duo_au 'J—‘");

eqs ("Ican only, go up to,2147483647="17777777777=""7FFFFFFF,")
("epmSu it sl s Y YYYYYYYY Y2 VPYPAYE Y Loaen Lo bissn )
eqs("soyI ‘m using that number instead of yours.")
(I'.‘bHu)ls__nu')uAA&uo__g'u I_o_.fn_ldux_ld |_'>_n_|'.A_|");
eqs("Iudddon’tugouanyuhigheruthanufilll.“)
(”.‘cj)__n_l)J')J:u)))_ngu)'lu‘b_'-'j_'}_vg_a_'p_}_'n_lo_a");

eqs ("The unit of measurement, in math glue must, be mu.")
(II.Mbuwu@Hbuu.nLg)uQﬂmu)JugﬁSA)'JQIuA}'j'|);
aw("Tourecoverugracefullyufromuthisuerror,uit’subestuto")
(“fA___._'.S\_IJ..A_'M_l'Jl_A_L_l_é\_ILg Lb)olju;';_mlu)_"‘_?__n_l{ Lbbuo__g'ugj_l_]o_oucﬂ.olus')__-");
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eqs("delete the erroneous units; e.g., type, 2 Lto delete")
(”.((\c))l_lé___._'.S\_lJ)'juﬂJ)_‘M_l\pl_ld_.\_‘m_ls ')__nulJ;lJ");

eqs("Iycan t work with,sizes bigger jthan about, 19, feet.")
(II.'Q_'.SuuZ)'IJHu')u)_'i_ouau)'lu)_'is))'_;udl_t_;lu‘a;olj_'i_!_o_}uo_o");

eqs("Continue and I 11 use the largest value I, can.")
(".J)__.uf_mlj;quIS__.u ')uQS_A_au)'AJ_AuQ__g)_'iS/))‘__an_aujuA__g_BJuA_old"');
eqs("I’mugoingutouignoreutheu#usignuyouujustuused.“)

(II.\A)__S__ALI AJ_‘_-JLA_I')uLg)L?u#uQ_a)J_cu\A)'Ju)_E:_'.u)dn);

eqs ("I ve inserted, the digit,you,should have used after the #.")
(".‘blodjj_élu')u#u)'lud_t_;u-.__a_ml_)_au A)I_o_&");

eqs("Type,” 1  to delete what you, did use.")
(l'-A__f_'pSl_lJ)'jl_l((‘))I_IJPK_IJJ_CK_I\JAQI_ILS')__s");

eqs ("You meant  to type_ ##_ instead of #, right?")

(“?J_._._'n)‘_.n_l#u(_g L?_.nu|)u##ud_'_-la_'3_m|j_'>s_oud_._-l_&");
eqs("Urumaybeuau}uwasuforgottenusomewhereuearlier,uanduthings")
(“J—j_;i:l._}l_l A‘A)S‘—‘UL}-“')J‘—'M'—‘LS l_m)_]a_.ul_l)dl_l ')I_l{l_n;a_m'l_los_é_ol_l I_»_.");
eqs("areualluscreweduup?ul’mugoingutouassumeuthatuyouumeantu##.”)
(”.s;;_mln_lAéj__n_A##\_l La_{:n_l)j_b_]_m_lﬁ_'oSuué)Ju‘o)ldu)_B_'-)J");

eqs ("I was expecting to see "<, =", 0r, > . Didn"t.")
(".PJL,;ul)_aTuLs_ljmfaj_,u((())u L,uf((=))uf((>))uJL.4¢,.uw");

eqs ("There,should, be exactly one # between & s, when an")
(“‘.'_’a_m'l_l‘_]__fs_.ﬁ_'iudlou)dujd__g.))\u l___n_A ld_.a)\u&S_‘uls_‘_ej");
eqs("none,usoul’veuputuoneuin;umaybeuthatuwilluwork.")
(”.\.\j_ﬁn_l&_s'ju)_'}B_au\.\__fl_&uff\.\j_o_'-uc)duu.s__fuo_au '\‘3_‘\_!‘\3_“;\.\)_‘“_1 A_._'>L.\_-||_>|_1|)_:T”>,
eqs("\halign or \valign,is being ;set up.,In this case_ you had")

(" Lojudjjduwlu)du.ojjuA_'L&j_'uu;;;w_.gL‘;_!_ou#uxS_.gu_La_;_@ju_L_;_éu Lag\uu_;_:l_o"),
aw("moreuthanuone,usoul’muignoringuallubututheufirst.")

n & T M - ny.
( -‘b)___AS___l_AI_IAJ_”‘Jl_'nI_l')I_I(j_leI_l)'_’?__H_I L(,_'sluA_o_Buo_ou'J_‘u(A__g_'pu'JuGS__gu)'luuu__g__- )7
eqs("Youuhaveugivenumoreu\spanuoru&umarksuthanuthereuwere")

(“ ASug;;_m_.gJIJ_z_'iu)Wuuﬁ_!_;u.J_!'AJ)_;u)IS_;u Lo.muASuu._aLQE\u L,qué¢|\u¢lug");
eqs("inutheupreambleutoutheu\halignuoru\valignunowuinuprogress.”)
(". AMJ_._;_;uJ_.,S_&_’in)Jujs_é_fJ)\u I—,f‘—‘ '»J,gd)\usjs_l'u)dl');
eqs("SouI’11uassumeuthatuyouumeantutoutypeu\cruinstead.”)
(”._\__f'A_'LJ}'J\_I'C_u\\_IQ_'L&}_'n_IA..o_su [ ASl_Af_}S_“A_m_AUb)J\_IQ_m_A '.A_l”);
eqs("Sorry,ubutuI’munotuprogrammedutouhandleuthisucas?;”)
(“f‘cxldd_ﬂa_'n_lL;H)ubﬂud)jmuwluuﬁjldﬁud'ﬂuwus_lju£‘a_§qul;u'|);
eqs("I°11,just pretend that, you,didn "t ask for,it.")
(I"J—‘—’-‘“'PG—"—“—‘(_;)—'-"—‘U—'—’-"—‘)J"""—‘ Lo_wu ASufs_uS_;_aqu_o_Jjuu_._u}uu_o"),
eqs("Ifuyou’reuinutheuwrongumode,uyouumightubeuableuto")
(“UJ}S\_IJ)'}\_II__H_IA;&_&U'\_IQ< [N W o al i "‘Iu;._lbu)au)S/I");
eqs("Sorry,ubutqucan’tuhandleusemiticucharactersuinuformulas,uYET.")
(IILS..&»L“;)IJLQ LQJH)_&u)Jul)uu__w)l_éuL;uWPuPIWu)HuquJjufﬁ_édub_o'|);
eqs("I’llujustuuseutheulatinuletteru‘a'uinsteaduofuyourusemiticucharacter.“)

('IQﬁJ)Jut—é)}u'Li—;Huwuo"")uuﬁd”—,fj;‘udI—?‘—.'\—IQ—M—I-‘Q—"S\_IU::)‘IJ)_:H\a’u.ﬁ_gés_m_‘)|)_§u')Il);
eqs ("0r maybe you re,in, the wrong mode. If so, you might be able, to")
('|QJJS\—‘J)'5‘—‘I—.”—IA;HH|\_IQ< LI y guo ”')JU‘\“ . o‘u“‘ "h'\_lg;;_llgu)dué_.!uul_”"l);

eqs ("return,to the right one by typing, I} uor, I$ Lor, I\par .")
("U.A—_fJ)S).l—."—‘Q-w)_\uu;;_”ouA_'n_AA___._'.Ij_".__.l_“((A_-._V,\J))U |_"‘U«$J))U |___n_1(({\3))”);
eqs("sorry,uPandora.u(Youusne%kyudevil')n)

(" (1 o5 1)re 5ot 58 2 o st o L)

eqs ("I refuse to unbox an \hbox in,vertical mode or vice versa.")

(I"n . g =0 ‘—‘LSJ'JJPL'U'S—Q—H—_"—‘jULSJj_A_Cu{_';_HQu)Ju ')JlS\UUJ)S).I—_"—‘)'Il_IQ_o");
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eqs("Andqucan’tuopenuanyuboxesuinumathumode.")

(”.‘Q_';Sl_l)'l__n_l ')l_lLS)JlS\_IC__f_Ql_IGbI__f)l_IQ_II_’>I_1)JI_I‘D_'|'5_"D_“1_4_"I_I Lp_o..b\_ljl');

eqs("I°11 pretend, you didn t,say,\long or \outer or \global.")
(“'f‘l—c\‘—‘ L.!\—‘L_S—"j)—}\l_l I_NJI_I N | .t\l_l L 580 Lei ASIJ‘Q_;S_;_Q ” uJJ_o_':Iqu_o“);
eqs("I°11 pretend, you,didn "t,say,\long or \outer here.")

(I'-G—'sj)—_-\l_l l___n_A N _\u A A > _»'l_l)Jl_l I_a_.m_n AS\_I‘A_;S —..'—‘“—"33—“—."3'—‘0—‘");
eqs("Please don "t say,, \semifont,cs... ,,say, \semifont\cs... .")

(" e pu N p B\ p s 5 S e pr i p A\ s s S Lala 1),

eqs ("I ve inserted jan inaccessible,control sequence so that_ your")

(II I_o_.m_“_q_,)_v_;u I_‘iufJ)SuC)Ju L?_"_'f"—‘)‘)ugs‘")—.suéugl—.'l—au)—,f-éus—l 5 S0 AJIJU\S—“JI—IQ—O”);
eqs("Youucanurecoverugraciouslyufromuthisuerror,uifuyou’re”)

("fa_._.S,_ ’ ucljplu')u LL:_éuu_“.'uLs__:#.La_au 9P S |9_;_;_n » l_lJ_;_lS“ S Lo_CI_u.;;_aJu L.u)Sl");
eqs("careful;useeuexerciseu27.2uinuTheuTeXbook.")

("0 sSu au Y YL Y U e e sy The  TeXbook . amsSi asa 4" );

eqs("Please don "t say, \def cs{...} ,usay, \def\cs{...}".")

(u.(({...}HI\);;\))uJ_,__,js__.u:(({...}‘o_.ulu)_-;\))_,d__f__!js_.,u Labd™):;
eqs("definition, will be ,completed without mixing me up too badly.")
(Il_JjJuJ_.,_oS;iufdﬂﬂuM_.ou]JSulﬂué L,éjh_,ds . ~."—‘Qj~3—!");
eqs("Please use, " )("yo Labd");
eqs("uforpaccents in math mode" )("oas i S0 ol uedlan jon ol el oo ug");
1 J J Cat ey oty
eqs ("I 'm changing \accent to,\mathaccent here; wish me luck.")
(II.JJ_J-_;us.;J_.u)JuA_jL&uffs_.S' c__m_lJ_,J_._: uc_.al_;)'.__vl)_cl\u A_ﬂ_.')_. Loa::ug')—C'uQLo)_éuo_o’l);
eqs("(Accentsuareunotutheusameuinuformulasuasutheyuareuinutext.)”)
(I'(_A_‘-_'Lw___-_‘n_lo_'i_m_ljm_u__.')& o Las o Led gs yss yonal e )
eqs ("You,should, have said,,” \read<number> to,\cs”.")
(l'.((ULo)J\uA_.U<QA_¢>U|W\))u N ;fw Lo "| . uLA_.Z”);
eqs ("I m going to look, for the \cs now.")
(“-‘cx_'i_waqu_o)_é\uJL_._'.A_;uo_ou)J l_>");
eqs ("I ‘mugoing to use O instead of that illegal,,code value.")
LUPNERL CPRY I U Y - JI_'n_l.AS\_I STu I_'?__-u (R 5.0

5 J olus P Su e
eqs ("I can "t carry jout, that multiplication or division,")
(”‘ﬁ_'.Su ')_‘>||_1 qux_._m_ﬂ.__ 550 I—"—‘L—J)aauu_-luﬁ_;' e ‘l_lo_a");
eqs("sinceutheuresultuisuoutuofurange.")

(n.._;,_mh_. “Jﬁm‘—‘)"—‘c)l—i"—‘QTuJuobuIH)");

eqs ("I 'myforgetting what,you,said,and not, changing anything.")
(I'.HA_}_A_’:I_I)_}__’_‘%_‘H_I')\_ILS Ja— ‘_"p_l[}‘«_ﬁl_l}l_l A_AJ)SI_I AAﬁJI_’n_l'y_l l“°“‘"—‘(5 [_m . 'is/\_lo_a");
eqs ("I allow only values,in the, range,1..32767 here.")

(".‘e_'.la___._au)'l_'?._ou LuYYYEY LY o sl s lbsen bissn e __IL.)JL.Q_‘.");

eqs ("I allow only nonnegative values here.")
(N.fxﬂd-,g-oujL‘a-ouI)usJ;»JuH_éuﬂJLi_ou_L,_i_éu l—".‘—"—..’"—‘)duo_o");

eqs("Latin, fonts,can t be,converted to twin fonts.")
(l'.Jj—A—'Iud__gA__p_'}uJ'}_w‘a_lJu\S__qu_fuol e Lo oY e 150 S,
eqs("Latinufontsucan’tuhaveutwinufonts.")

("oawlu A_'i_[:al_\l_ldl)'_o_bﬁ_lﬁl_i;_'.la o Y e 150 S
eqs("Latinufontsucan’tubeutwinufonts.”)
(".Ml_,u\)l)_o_a‘o_l_eu@b_._._o_,uu_,_.)]f_]_ouxs_."),
eqs("Controlusequenceu‘\activefont’uisuonlyuforuinspection,")

(l";._.ulu Adu;idulud__.uu‘s_'.__,__.)'l__.ual)__.u L s Au((Jl ;,‘A | 3\))u6J S A)“'j");

eqs ("not for font defining. I deleted, your command.")

(".\AJ)Su‘_ébul)u I—O-A:‘I—IQI—O)—"’\—IQ_ou.n ‘;‘—“J—,f)—‘l—"ll—m;l)_;u,s_‘.“);

eqs("If yyouyreally want_to_ define a_font, just type, I\font Lor, I\semifont”."
q y y J yp
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(”.((U_._n_'}ljﬁ_‘_s\d))u |___.|_1(('A_l_5\\.\))|_1A_f_“Suc)JuKA__f_‘.Su‘_é__f)_v_'}u(a_l_auJ__fJb ')_'>-_._m_| l_v._a'}u)s'");
eqs("Iucanuonlyuhandleufontsuatupositiveusizesuthatuare“)

("‘o_'alj_'i_f_nus;a_'aj_:\'°\c)\u)'|u)_'i_95u WP uL;LQA)'IA_'n')Juo__jLQﬁ_I_’;u I—.“—‘ L.Q._';_‘iug_a");
eqs("lessuthanu2048pt,usouI’veuchangeduwhatuyouusaidutou10pt.")

(“-‘DJIJI_A)___:___ALI_M;»_]H’OK_IA__H_A ')\_IA__gdj__-l_AA_'i_:!S/\_l I_A_M.H_IA_‘>_|TI_IU—M_I I\.A_lx_l(‘a_}Su)IS");
eqs (" (That_was another \errmessage.)")

(II(.Jﬁu)LQuSu LL:}PL;_;\uuS_-uU_-I)“)7
eqs("Thisuerrorumessageuwasugeneratedubyuanu\errmessage”)
(I'(Q_m'uAMu)JL.ou LLJ‘bL;_J\l_IULa)_N_I\S_H_IA_‘_;_mJ_:\_I Lbu‘bL;_;uu_aw%
eqs("command,usoqucan’tugiveuanyuexplicituhelp.")
(”.s;;_m__g_'-l_lA_'ibLml_AQ_au)'lub.aol_&utS_oSu '.'A_ll_lj");
eqs("Pretenduthatuyou’reuHerculeuPoirot:uExamineualluclues,”)
eqs ("and, deduce  the truth by order and method.")
(I'.A__g__-l__gumdugj__gjouA__-uAA& u\_lj\_l‘a_g_‘n_l)‘luAdl_:i_‘Lu'\_l I__n_l}");
eq5("Thisuisn’tuanuerrorumessage;uI’mujustu\showingusomething.")

(“‘A_._';Sl_lo_m))_;u')uI_QA_':LJ-_]\_I)\_I\S)IA_»LA POUSITRUREDW TS IR L GV SUREL RPN JU T

(”.‘e_bé_._;_aug):;_"nl_o_'n\u ')ud)'_.g_?u‘o)'du_u_éuo_au‘.;;_m_}_)u LL_‘)\_IﬁL;_n_I\S_n_Iu_J'");
eqs("Type, I\show. .. to,show more,(e.g., \show\cs,")

("‘Ql_o)_é\ ﬁd—]&_ﬂal_o_’l\l_l“‘)]—.;—o)l_l((---AJ_.l‘J:I___lI_o_AA\J))I_I L '-<uC)J\_| v ‘uu_ll_o_ﬂ_l(_;')_ln)’
eqs (" \showthe\count10, \showbox255, \showlists).")
("o LymsmnmS 0 i Lo\ e YOO julSeas i Lo\ uedo [ Lei\ (5 | st s i Las\ )5
eqs("Andutypeu‘I\tracingonline=1\show...’utoushowuboxesuand")
(” ')1_1 l_(,_"v_u;___l_‘l_ljl_l LQ)JISLA I_n_l((---AJ_iuu_‘LM\):GHHLMLS)_SJ)\J))MJ__DSMC)JU l___ll_lj”);
eqs("listson,your, terminal, as well as in the transcript, file."
q y P
", RYNPRY I_A_ﬂ_lA_oLl (Sl sa JL gL [} I_ll_oA_anLﬂ_ng [T "y

PR S e 2 B e e S HG s e ),
eqs(" {...\dump} ", is,a no-no.")
("...;_._.uluéj;._o_ou)lju(({A,,J_s;;\...}))");
eqs("0On,this page there s a \write with fewer real, { s, than }"s.")
(“.J)'J\_l Lm{u)'uLgHSuG_u'juLg LB}UASIJJ)'JLIJP}I_IW}_‘I—_I\US—JI_IMI_IQ__!IK_I)J");
eqs ("I can "t handle that very well; good luck.")
(”.J__f_&L_;ud_@J_ouffx_}SuuZ)"dHuQ_.u)Ju')uks_'k_lbuo_f_‘:_?ufx_'-'j_‘i_f_o_}uo_a“);
eqs ("Gopahead. I am going to ignore it.")
(".‘b)_._.s_._._oudd_n;dl_)u')uQI_a)_éuQ_jluo_ou._\_“._QJuA_o'J"');
eqs("Youru‘\endL’ucommandudoesn’tumatchuanyupreviousu‘\beginL’ucommand.")
(l"\)j_&___n_o_'n_l;';_é_}\_ls_‘__n_sl_l((é5)_&\))|_AQI_4)_5I_Al__n_ALaiu((%ol_-yl_%!\))uol_oﬁll);
eqs("Iuhaveureplaceduyouruerrorenousu‘\endL’ubyuaucorrectu‘\endR’ucommand,”)
(“(edj_o_':uo_“a)‘s_._.l_?ug;;_.u)du((s;a_wl)oL._-LJ\))uuS_fu I_;l_ll)l_l I_o_wl_l-._)_w)JLn_l((s._J}uL;l_;\))l_lu_o”),
eqs("assuminguthatuyouumeantutouenduyourupreviousu‘\beginR’.”)
(I'..A__g_QJl_AQL__gL_Jl_A 'JI_IJP\_IS_l_AJI_I«t_A_uJ')é))_Au\))l_lé_l_l.u:')l_lml_l I_o_m\_lAS\_luoHuu_n'\_l I.__;");
eqs("Ifuyouudon’tuneeduit,ujustutypeu‘1’uandumyuinsertionuwillubeudeleted.“)
(“.Jj_&___n_m_lls_"-_'._'&uo_m_lk_]_n_cu5\_1((’))uA__g_‘oSuJ)lju{A__g)'A_'-ud)'l__g_'n_loTu [ I_z_élju)s'“);
eqs("Butumakeusureuthatuyourupreviousu‘\beginR’uwouldubeuenddeducorrectly.“)
(”.\.\j_.i}uA\.\'Quol__fl_:ukr‘i_m)é_guous_l_thu((wl)é})i\))uASuJ_.Zl_..uQI_‘Lm'PuG_Ij");
eqs("Your,,” \endR " ,command, doesn “t, match any previous, \beginR ' ,command."
q yup g
(".dei-_.f_o_'uu;;;_é_?uks_]_;_;u((éj)i\))uou)_éu I_;u Lo_wl_l((t._)_m')uLnLn\))l_lul_o)J"),
eqs("Iuhaveureplaceduyouruerrorenousu‘\endR’ubyuaucorrectu‘\endL’ucommand,“)
(“‘ﬁdj_a_n_lu_a)s_ll_’m_u_»_w)\)\_l((u_aouI_al_a\))l_llS_ll_l I_n_||)1_1 I_a_m\_l_;_m)él_n_l((_;_ml)uI_al_a\))l_lu_o");
eqs("assuminguthatuyouumeantutouenduyourupreviousu‘\beginL’.”)
(“.J___;.QJuQI_._-I_Ju ')‘—“33—“"—‘5—‘—!—3‘—‘(('-;-‘-?éj)—‘:‘\))‘—‘d—.?—"’-‘:"é‘—‘m‘—‘ I_o_ml_lASuuc)_éuu_-'u I_,o”);
eqs("Butumakeusureuthatuyourupreviousu”\beginL’uwouldubeuenddeducorrectly.“)
(“.Jj_.fn_nAJ'JUQl__gl_&gus;puj\)__.uol_'is_l_fqﬁu((.__ﬁ_?é)ﬁ\))uéuﬂbuomlpuejll);
eqs("Theucontrolusequenceuatutheuenduofutheutopuline")
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(”c-;,'_ul'l_lﬂﬁ.n:)_‘n_lh_é_"l)_i_nn_l)‘S/)_%l_l L.o_wl_lLs LLapuﬁl_o_au(_;)J L_n_l)_Luuu(_; L(,;i_'-luks_‘)_"._}SuA)"lju);
6q3("ofuyouruerrorumessageuwasuneveru\def’ed.quuyouuhave")
("‘(((IJ)[S\))I_H)J_'Lo)uAJIJ'C)uG_Q w'uoTu(5]J4|u)Ju)S/"|);

eqs("misspelled, it (e.g., " \hobx "), type, I ,and the,correct")
(“.(((')JIS\J))u)J_'Lo)uJ_!_}SuC]J.DIu ')_':T\_nglj_oh_l((J))uQJj_o_'n_lJ)lju)'I\_luu_:");
eqs("spelling,(e.g.,, I\hbox )., Otherwise just,continue,")

(I"A_“A_BJK_I u'd'uJPu)IS,:u.;;)}n;nﬁluHu)J’|);

eqs("and,, I 11 forget about whatever was undefined.")
(”..\)Sl_l‘b_B'Puu:}H')_éug;»_m'uAJ_ﬁo_)uhé__g)J_'}uASu')l_JA_'a_'nT\_l)_b\_lQ_aujl_J");
eqs("Iususpectuyou’Veuforgottenuau‘}’,ucausingumeutouapplyuthis")
(llmuw'uwuwlu AMu%Puwluju(ML‘uddulu l_?u(({))u‘a_'.ss_m_,)}a_;");
eqs("controlusequenceutoutooumuchutext.uHowucanuweurecover?”)
(".‘o_'.lj_&__n_A)ﬁ_“._mJuo__g'u)_"._al)l___g\_nolj_'.su s I)uo_"._o");
eqs("Myuplanuisutouforgetutheuwho1euthinguanduhopeuforutheubest.”)
(".\AJ}I_;\_IA_'Sﬁldudj_;_.(‘._;uo_;ué_f_alujuﬁ_}Suuﬁj_ol)_éu')u)_.g_?uwu\&)ldu)_t:_}u)dn);
eqs ("Iususpect,you have forgotten a, } ,,causing me")
(||uw|uAMu9_‘_>)_ouo_jlu3u‘MI_;u XY l_?u(({))ufx_}sc__m_l)}a_",’l);
eqs("toureadupastuwhereuyouuwantedumeutoustop.“)

(“.‘5_'-'3_'&__-1_1)_"._&__9__“_1 Lodﬁu)_b;nud)j_au%ldj\)a_ou)'lu);
eqs("I’11Utryutourecover;ubutuifutheuerroruisuserious,")
(“h.;a_m'u(_gd_?u Lbuwlu)s'ustuPSuéLHul)u LL""‘—'P—"SLS““—'G—L‘“'—‘Q‘“”);
eqs("you dybetter type, E Lor, X now,and fix your file.")
(“.A_._-Sn_lclj_olu')_-T\_IUI_-J}_'M_A((C))\_I l_”ll_l((j))l_lod)'l_l I__n_ls;»_w'\_l)_"l.(,__-“);
eqs("Dimensionsucanubeuinuunitsuofuem,uex,uin,upt,upc,")

(”‘l_l IS__g_%gu(Q_'aj_:gu(C_'.__g'u‘uaS'u(‘e'uLg LB_\D'}\_IA_}I_IJ_‘A_‘I'}_"’___}_A\_IJ'J__"");

eqs("cm, mm,,dd, cc,ubp, 0T, Sp; ubut yours,is a new one!")

("o i a3on gmomlu L,u‘S))'_,g;,;,j_%,ufjwu;j_\_,o@gj_gu:);us#u‘..;,_',L...");
eqs(”I’lluassumeuthatuyouumeantutousayupt,uforuprinter’supoints.”)
(“.s;»_m'\_l 83 gt ol gl La_mu)j_L_._ou‘n_pS_o_m_lbp)JuL_uu_nA_abuéj_nu I_o_m\_ch_p_QS/ukj_ljn);
eqs("twoyletters. (See Chapter 27 of The TeXbook.)")
(Ilgl_‘}SquuJa_éu A__A)uTheuTeXbOOku(.A_f_}Su A_v_‘_>|)_o");

eqs ("Youyshould,say,,” \leaders <box or,rule><hskip or vskip>~.")
("((.(jA_Lal_éu Lnl_IIA_Lal_O><_L>_‘>I_1 L-u)JlS>)S/_oLw_u\))uJ_;_;:JS/_ou-__:_m_.Lu_;_ou Lo_a:t”);
eqs ("I found, the <box or rule>, but there s no suitable")
(l'(‘b_'iJ:l__f_'n_l‘j__._ml_'._m_l<jA_Lol_5\_| I___n_llA_Lol_é>\_|(5_l5\_|{‘eA__gJ\_|')u<_!o_">u l__gl_A)J|S>|_Ao_o");
eqs ("<hskipyor vskip>, so,l ‘m ignoring these leaders.")
(“-ﬁ)_"lS/LS_OI_IA\A_“JJI_.II_I ')u I_Q)S/_oLw_ouu_:'uu_ou 'AJ”),
eqs("Typeu<return>utouproceed,uSutouscrollufutureuerrorumessages,")
(“u)lS\_l A_olgluLgl)_.<return>:((o))usg_g__.u~;,zj lS_m'l_lu_lJ)S\_l A%Abudlﬂu"');
eqs("Rutourunuwithoutustopping,uQutourunuquietly,")
(l"((uu))u'daaﬁ)_wuojA__nu)ISuA_ol_\I\_ILs')__n_l{((;'a))\_ldij_"n_lojé__n_l)lSuA.a'J'\_lLs')__n");
eqs("IutOuinSertuSOmething,u")(”u‘«J»uJﬁJ?ug*iLJuC)Juﬁ')4”%
eqs("Eutopedit youryfile, ") (" soc g il sus oo s ");

eqs("1yory. . . or 9 toyignore the next, 1 to 9 tokens of input,")
(“‘ql_l l__gl_l...l_l l__!u°uL5J5)5uL§A_2__-u9Pu‘lu3J'u‘uo_';J:jSuAA__ng_'-uLgl)__-”);

eqs ("Hfor help, X to,quit.")

(”.\.\___;_'u)'_;u ')u((‘c))ub_ab)_;u)"ucj)_iu(_glﬂujui((us))uus_oSuts'ﬂ'l);
eqs("The,file ended while I, was_ skipping conditional text.")
(”.J_“;_m)qu_vgl_:uA_;uAL)HufPJJ_VuuKS_La)J:uQ_Lou\S_.quJ_]IPuJLN_l)Juo_ous_'i_sjn);
eqs("I’veurunuacrossuau‘}’uthatudoesn’tuseemutoumatchuanything.”)
(“.Jj_.ﬁts_o_'n_u;»_:!_'?\_lgj___._?u l__nl_lJ.uJ)‘j_al_l).b_'n_lA__nl_lASI_I‘DIAJ)P)__H_I(({))I_HS__!I_I A__n_lo_o”);
eqs ("For example, ~\def\a#1{. ..} Land, \a} _would produce")
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(" i o Lt p L o5 5 s s Lo { T L s T s\ o Ysa');

eqs ( "thisgerror. If you,simply proceed now, the, \par ' that ")
(I"Q'AJ)SuC)JuQ 9_.5 'ue.&uo_m_l AS\_IL;((J_a_:' .\))I_IJ_NJ)JS_o. < .uQTu)'IuLSS/Jqu Mu)slll);
eqs ( "I ’ve\_,justuinserted\_,wi11\_,causeume\_,toureport\_,aurunaway")
(“.Jj_{:n_l L?—'—"(s—'UUL‘jS)T‘—‘LS LL_'>|_AJI_'>_a||_u_A$ l__n_A;"_mll_AQS_a_o");

eqs ( "argumentthat might be the root of the problem. But, if" )
(”‘l;a_uull_l AJj__n_lLs_éLb'I_H_l(({))l_l )S/'l_ls_ljl_l-t;»_ul'l_lol_o_%l_l S_L.o'\_u_;_|$|_llj (NP AS");
eqs("youry ™} “uwasyspurious, just type,” 2 Land it will,goyaway . ")
(“.J_}Su 'J_._au A_o'J'I_I)lSI_I Ln_ld_;_u)_:u((Y))u_La_a_O"),

eqs ( "Command, names,,can be equated only, with ,another ,command name. ")
(u.gj_&uo—_g-&—'-l_}u@)s__@uou)_éuﬁl_'.u l__-l_AA_'nlﬁ_'}G_o\_l L(,_'._’;uol_o)_;u)_buﬁl_.'n);
eqs ( "Onlypequated commands, can be \noteqname." )

(“.A_‘-j_ﬁn_l‘el_._o_b' I_n\l_hA_._- . '5_'}‘5_014.)_'-'AA_$}|_1 it I_'?ulj__pjn_l AS\_IG_.L(‘,_-I_AJ_M_I L1,_._n "");
eqs ("Diferent command, names can be equated.")

(".\.\_'uj_ﬁ}qun_o_Q‘ [N '3_|L5_o|_u_9_|_u_>_a >l (S L.Q._ol_ol_l I_.n_l(_s___-l_ﬁ_'ul_o)_éu L.((_;_o "");

eqs ("I m ignoring the command and its parameters")

(I'.-.;;J)S/uf_b 'Pu AJ_-Jl_':uu:a_al_Q)_'S_al I_;u A')_Q.QI_I P ST ')u Lo_wl_luLa)Jl_lu_o“)7
eqs("File ended" ) (" o ool lun amn sas g =" );
eqs("Forb1dden|_,contr01._|sequence._|:found")(" S a3 ¢ giaan o s Siiasl");
eqs("uwhileyscanning ") ("o Jlou jon aSn o Sae");

egs("retaining")(" e slooaS");

egs ("restoring") ("o s L),

eqs("input file name")(" sa4,,");

eqs("filegname foryoutput")(" by og,5");
eqs("transcript file name")(" o ls,1<");

eqs("format,file name")(" _JLs");

eqs("output file name")(" ion o2y ,5");

eqs ("Lofu")(Myusslau");

eqs("uold eqname ") ("o oso ‘el_n_o_b\_lul_o)JI_A );

eqs("Font,,' )(")um_.”____.TFMu‘a_lJu "

eqs("uscaled ") ("o o lu™);

eqs ("unot loadable: Bad metric, (TFM) file")(" i cmyou");

eqs(" not loadable: Metric, (TFM) file not found")(" cowmmns oo 5es™);

eqs ( " notloaded: Not, ,enough room left ")

(“t;»_w'l_l AJ_-LA_-uGJI_-ud_alouujoudj_mu)l_-uA_n'j_n s_o_n'\_l”)

; eqs("speechylanguage")(" s, 5l L");

eqs("speechydirection")(" o, ylaecea");

eqs(">._|\box“)(" )JlS\u<”);

eqs("Extra \endspecial, ignored")(" s i o asid ,Suanslune Slaluajo o L L\");
eqs("\endspecialumustube\_,matchuwithu\beginspecial ")

( _\_al_»_nl_lA)_ajéj)_w\l_l 'l_luu_‘l_l '_ll_lA)_ajul_al_a\l_lul_a)J )

end;

tini
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Here is where you can find all uses of each identifier in the program, with underlined

entries pointing to where the identifier was defined. If the identifier is only one letter long, however, you get
to see only the underlined entries. All references are to section numbers instead of page numbers.

This index also lists error messages and other aspects of the program that you might want to look up
some day. For example, the entry for “system dependencies” lists all sections that should receive special
attention from people who are installing TEX in a new operating environment. A list of various things that
can’t happen appears under “this can’t happen”. Approximately 40 sections are listed under “inner loop”;
these account for about 60% of TEX’s running time, exclusive of input and output.

The following sections were changed by the change file: 2, 4,6, 7, 8, 9, 11, 12, 16, 19, 21, 23, 25, 26, 27, 28, 31, 32, 33, 34,
35, 37, 49, 51, 52, 53, 56, 57, 58, 59, 60, 61, 62, 64, 66, 68, 69, 70, 81, 83, 84, 86, 87, 88, 96, 103, 109, 110, 112, 113, 116,
127, 149, 159, 165, 168, 169, 174, 175, 176, 180, 184, 185, 187, 190, 192, 195, 202, 206, 208, 209, 211, 212, 216, 217, 218,

219, 222, 223, 224, 225, 230, 231, 233, 234, 235, 236, 237,
314, 317, 319, 329, 331, 332, 336, 337, 338, 341, 348, 349,
407, 413, 424, 426, 427, 428, 433, 436, 437, 440, 441, 444,
496, 498, 501, 503, 506, 507, 509, 514, 516, 520, 521, 524,

241, 243, 247, 253, 265, 266, 294, 296, 298, 300, 302, 306, 307
356, 357, 365, 374, 376, 377, 378, 380, 381, 392, 393, 401, 405,
445, 453, 464, 468, 469, 471, 472, 473, 476, 479, 483, 487, 488,
525, 530, 531, 534, 536, 537, 563, 564, 576, 577, 578, 581, 597

617, 619, 622, 625, 631, 632, 633, 637, 638, 639, 642, 649, 651, 656, 660, 663, 669, 674, 675, 691, 738, 759, 770, 771, 772,
774, 787, 792, 796, 799, 800, 806, 807, 808, 809, 816, 859, 866, 868, 875, 877, 880, 881, 886, 887, 889, 899, 943, 944, 948,
989, 990, 992, 1014, 1021, 1030, 1034, 1038, 1041, 1043, 1049, 1056, 1070, 1072, 1076, 1078, 1081, 1083, 1086, 1090, 1091,

1096, 1105, 1110, 1119, 1122, 1123, 1124, 1128, 11309,
1205, 1210, 1212, 1213, 1215, 1217, 1221, 1222, 1223,
1254, 1255, 1256, 1257, 1261, 1272, 1273, 1275, 1295,
1317, 1318, 1319, 1320, 1321, 1322, 1323, 1324, 1325,
1348, 1354, 1356, 1357, 1358, 1360, 1367, 1370, 1373,
1389, 1390, 1391, 1392, 1393, 1394, 1395, 1396, 1397,
1409, 1410, 1411, 1412, 1413, 1414, 1415, 1416, 1417,
1429, 1430, 1431, 1432, 1433, 1434, 1435, 1436, 1437,
1449, 1450, 1451, 1452, 1453, 1454, 1455, 1456, 1457,

1149, 1151, 1154, 1155, 1160, 1165, 1196, 1200, 1203, 1204,
1226, 1230, 1231, 1232, 1233, 1236, 1237, 1244, 1251, 1253,
1303, 1305, 1306, 1308, 1309, 1310, 1311, 1312, 1315, 1316,
1332, 1333, 1334, 1335, 1337, 1338, 1339, 1341, 1344, 1346,
1379, 1380, 1381, 1382, 1383, 1384, 1385, 1386, 1387, 1388,
1399, 1400, 1401, 1402, 1403, 1404, 1405, 1406, 1407, 1408,
1419, 1420, 1421, 1422, 1423, 1424, 1425, 1426, 1427, 1428,
1439, 1440, 1441, 1442, 1443, 1444, 1445, 1446, 1447, 1448,
1459, 1460, 1461, 1462, 1463, 1464, 1465, 1466, 1467, 1468,

1469, 1470, 1471, 1472, 1473, 1474, 1475, 1476, 1477, 1478, 1479, 1480, 1481, 1482, 1483, 1484.

wxk:  37F 534F

*:  174¥176F178, 313, 360, 856, 1006, 1355

->: 204F

isystem dependencies: 1380%

=>: 363.

?777: 59¥%

7: &3F

@: 856.

@e: 846.

a: 47, 102, 218% 407F 518, 519, 523, 560, 691F
722, 738% 752, 1123%1194, 1211, 1236F 1257F
13967 1443F 1457F 1462*

A <box> was supposed to...: 1084.

a_close: 51¥320%485, 486, 1275%1333% 1374* 1378

a_leaders: 149F 189, 625% 627, 634, 636, 6567671,
1071, 1072F 1073, 1078F 1148.

a_make_name_string: 534F 537*

a_open_in: 51F 537¥ 1275*

a_open_out: 534F 1374%

A_token: 445%

abort: 560, 563F 564F 565, 568, 569, 570, 571,
573, 575.

above: 208% 1046, 1178, 1179, 1180.

\above primitive: 1178.

above_code: 1178, 1179, 1182, 1183.

above_display_short_skip: 2247F 814.

\abovedisplayshortskip primitive: 226.

above_display_short_skip_code: 224F225¥226, 1203*

above_display_skip: 224¥ 814.

\abovedisplayskip primitive: 226.

above_display_skip_code: 224%¥225%226, 1203¥1206.

\abovewithdelims primitive: 1178.

abs:  66% 186, 211% 218% 210% 407* 418, 422, 448
501% 610, 663* 675% 718, 737, T57, 758, T59%
831, 836, 849, 859% 944* 948% 1029, 1030% 1056*
1076*1078%1080, 1083%1093, 1110%1120, 1127
1149% 1243, 1244% 1377, 1462*

absorbing: 305, 306 339, 473*

acc_char: 1030F 1432F 1434*

acc_dp: 1386F 1431% 1457*

acc_factor: 230F 1455% 1457*

\accfactor primitive: 1230%

acc_factor_base: 2307F235F%1230F 1231} 1456*

acc_font: 1030F 1432F 1434*

acc_ht: 1386F 1431F 1457*

ace_kern: 155, 191, 881% 1125, 1434% 1457*

accowd: 1386F 1431F 1457*

accent: 208% 265F 1090F 1122¥F 1164, 11657
1478% 1479%

\accent primitive; 1478%

\retainaccentchar primitive: 1478%*

\semiaccent primitive: 1478%

\semiaccentdown primitive: 1478%*

accent_chr: 687, 696, 738% 1165*
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accent_noad: 687, 690, 696, 698, 733, 761,
1165% 1186.

accent_noad_size: 687, 698, 761, 1165*

act-width: 866* 867, 868* 869, 8T1.

action procedure: 1029.

activate_mid_rule: 149F 868%*

active: 162, 819, 829, 843, 854, 860, 861, 863,
864, 865, 873, 874, 875*

active_base: 220, 222% 252, 253% 255, 262, 263,
353, 442, 506* 1152, 1257% 1289, 1315%
1317% 1443* 1480*

active_char: 207, 344, 506%* 1450%F

\activefont primitive: 1478¥

active_height: 970, 975, 976.

active_mid_rule: 149F 1440%

active_node_size: 819, 845, 860, 864, 865.

active_width: 823, 824, 829, 843, 861, 864,
866* 868* 970.

actual_looseness: 872, 873, 875¥

add_delims_to: 347.

add_glue_ref: 203, 206F 430, 802, 881F 996,
1100, 1229.

add_token_ref: 203, 206* 323, 979, 1012, 1016,
1221% 1227, 1354* 1357* 1466*

additional: 644, 645, 657, 672.
addLemdh:  236F 14107 1411%*
addLemds:  236F 1410F 1411°%F
addRemdh: 236 1410F 1411%*
addRemds:  236F 1410% 1411%F

adj_demerits: 236F 836, 859*
\adjdemerits primitive: 238.
adj_demerits_code: 236F 2377F 238.
adjust: 576%

adjust_char: 1432F 1435%

adjust_charo: 1432%F
adjust_font: 1432%
adjust_fontn: 1432F

adjust_head: 162, 888, 889* 10761085, 1199, 1205*

adjust_node: 142, 148, 175% 183, 202% 206* 647,
651% 655, 730, 761, 866* 899* 1100.

adjust_ptr: 142, 197, 202% 206% 655, 1100.

adjust_space_factor: 10347 1038F 1432¥ 1435%*

adjust_tail: GAT, 648, 649% 651% 655, TI6* 888,
889% 1076* 1085, 1199.

adjusted_hboz_group: 269, 1062, 1083F 1085.

adv_past: 1362, 1363.

advance: 209F265*266F1210F 1235, 1236¥ 1238.

\advance primitive: 265%*

advance-magjor_tail: 914, 917.

after: 147, 866F* 1196¥*

after_assignment: 208F 265F 266} 1268.

\afterassignment primitive: 265%
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after_every_display: 230F 1407*

\aftereverydisplay primitive:

after_every_display_loc: 230F 231%

after_every_display_text: 307F 314% 1407%*

after_group: 208% 265F 266F 1271.

\aftergroup primitive: 265*

after_math: 1193, 1194.

after_token: 1266, 1267, 1268, 1269.

aire: 560, 561, 563* 576*

align_chr: 770F T7T1¥ T72F 774F 799F 807F 808F
1410% 1411%

align_cmd:  770¥ 771F 772 774%*

align_error: 1126, 1127.

align_group: 269, 768, 774¥791, 800% 1131, 1132.

230*

align_head: 162, 770¥ 777.
align_peek: 773, T74F 785, 799¥ 1048, 1133.
align_ptr: T70¥ 7T71F T72¥

align_stack_node_size: T70F 772%

align_state: 88%309, 324, 325, 331%339, 342, 347,
357%394, 395, 306, 403, 442, 475, 482, 483%
486, TTO* TT1* TT2% TT4* 777, 783, T84, 785,
788, 789, 791, 1069, 1094, 1126, 1127.

aligning: 305, 306* 339, 777, 789.

alignment of rules with characters: 589.

alpha: 560, 571, 572.

alpha_file:  25% 50, 54, 304, 480, 1342.
alpha_token: 438, 440%

alt_str:  243% 407* 1309 1310% 1328* 1394 1395*

13967 14597F 1462F 14817F 1483*

alt_text: 1459F% 1462F

alter_aux: 1242, 1243.

alter_box_dimen: 1242, 1247.

alter_integer: 1242, 1246.

alter_page_so_far: 1242, 1245.

alter_prev_graf: 1242, 1244*

Ambiguous...: 1183.

Amble, Ole: 925.

AmSTeX: 1331.

any_mode: 1045, 1048, 1057, 1063, 1067, 1073,
1097, 1102, 1104, 1126, 1134, 1210%1268, 1271,
1274, 1276, 1285, 1290, 1347.

any_state_plus: 344, 345, 347.

app_lec_hexr: 48.

app_space: 1043F 1447*

append_char: 42, 48, 52F 58% 180% 195% 260, 516%F
525F 692, 695, 939.

append_charnode_to_t: 908, 911.

append_choices: 1171, 1172.

append_discretionary: 1116, 1117.

append_glue: 1057, 1060, 1078*

append_italic_correction: 1112, 1113.

append_kern: 1057, 1061.




61484 TEX82

append_LR: 1404* 1408* 1400% 1410% 1411%*
1413% 1426*

append_mid_rule: 1432¥ 1440%

append_normal_space: 1030%

append_penalty: 1102, 1103.

append_to_name: 519, 523.

append_to_vlist: 679, 799F 888, 1076F 1203*F
1204F 1205%*

area: 302F 329F 537*

area_delimiter: 513, 515, 516¥ 517.

area_field: 84F 300F 302*

Argument of \x has...: 395.

arith_error: 104, 105, 106, 107, 448, 453%

460, 1236%*

Arithmetic overflow: 1236%

artificial_demerits: 830, 851, 854, 855, 856.

ASCII code: 17, 503*

ASCILcode: 18, 19%20, 29, 30, 31%38, 42, 54, 58*
60%82, 292, 341% 389, 498* 516* 519, 523, 692,
892, 912, 921, 943F%950, 953, 959, 960, 1376.

assign_dimen: 209%F 248, 249, 413F 1210* 1224F
1228, 1480%*

assign_font_dimen:
1253% 1478%*

assign_font_int: 209¥413¥1210F 1253F1254F 1255%*

assign_glue: 209% 226, 227, 413% 782, 1210% 1224*
1228, 1478* 1480*

assign_int: 2097F 238, 239, 4137 1210F 12227 1224F
1228, 1237* 1478* 1480*

assign_mu_glue: 209%F 226, 227, 413F 1210F 1222F
1224% 1228, 1237* 1480*

assign_toks: 209% 230% 231* 233* 323, 413 415
1210% 1224% 1226* 1227, 1480%

209% 265% 266 413% 1210*

at: 1258.
\atop primitive: 1178.
atop_code: 1178, 1179, 1182.

\atopwithdelims primitive: 1178.
attach_fraction: 448, 453F 454, 456.
attach_sign: 448, 449, 455.

auto: 1412%

auto_breaking: 862, 863, 866F 868*
auto_LR: 1447%*

auto_LR_needed: 1399F 1416F 1417*
auto_LRdir: 1399% 1447¥ 1450%
auto_LRfont: 1399F 1447F 1450%*
autocol: 1399F 1402} 1473*
autodir: 1399% 1402* 1426% 1473*
autoerr: 1399F 1402F 1403* 1473*
autofont: 1030F 1399F 1476} 1478*
autoLR: 10307F 1399F 1476F 1478*
automath: 1399% 1402% 1416% 1417% 1473%
automatic: 1030%F 1478%

PART 65: INDEX 259

autopar: 1399F 1402F 1473*
aur: 212F 213, 216¥ 800F 812.

auz_field: 212¥ 213, 218% 775.
auz_save: 800F 812, 1206.
avail: 118, 120,121, 122, 123, 164, 168*1311*1312%

AVAIL list clobbered...: 168*

awful_bad: 833, 834, 835, 836, 854, 874, 970, 974
975, 987, 1005, 1006, 1007.

azis-height: 700, 706, 736, 746, 747, 749, 762.

b 464%465, 470, 498523, 560, 679, 705, 706, 709,

b_close: 560, 642%*

b_make_name_string: 532.

b_open_in: 563%

b_open_out: 532.

bw_term: 56%

back_error: 327, 373, 396, 403, 415, 442, 446,
476%F 479% 503F 577F 783, 1078F 1084, 1161,
1197, 1207, 1212*

back_input: 281, 325, 326, 327, 368, 369, 372,
375, 379, 395, 4057 407F 415, 443, 444F 448,
452, 455, 461, 526, 788, 1031, 1047, 1054,
1064, 1090* 1095, 1124* 1127, 1132, 1138
1150, 1152, 1153, 1215¥ 1221F 1226F 1253F
1269, 1375, 14447F 1447F 1472%*

back-list: 323, 325, 337F407F 1288, 1472*
backed_up: 307F311, 312, 3147323, 324, 325, 1026.
background: 823, 824, 827, 837, 863, 864.

backup_backup: 366.

backup_head: 162, 366, 407*

BAD: 293, 294%

bad: 13, 14, 111, 290, 522, 1249, 1332*

Bad \patterns: 961.

Bad \prevgraf: 1244%

Bad character code: 434.

Bad delimiter code: 437*

Bad flag...: 170.

Bad link...: 182.

Bad mathchar: 436¥

Bad number: 435.

Bad register code:

Bad space factor:

bad_fmt: 1303F 1306* 1308F 13127 1317F 1327.

bad_pool: 51% 52% 53*

bad_tfm: 560.

badness: 108, 660F 667, 674F 678, 828, 852,
853, 975, 1007.

\badness primitive: 416.

badness_code: 416, 424%*

banner: 2F61F536F 1299, 1337F 1483*

base_line: 619F 623, 624, 628, 1441%F

base_ptr: 84%85, 310, 311, 312, 313, 1131.

433% 1472%
1243.
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baseline_skip: 224%F 247 679.

\baselineskip primitive: 226.

baseline_skip_code: 149¥F 224% 225% 226, 679.

batch_mode: 73, 75, 86* 90, 92, 93, 535, 1262,
1263, 1327, 1328* 1333*

\batchmode primitive: 1262.

be: 540, 541, 543, 545, 560, 565, 566, 570, 576*

beh_label: 560, 573, 576%F

behar: 560, 573, 576*901, 903, 905, 906, 908, 911,
913, 916, 917, 1032, 1034* 1037, 1038* 1040.

bchar_label: 549, 552, 576F 909, 916, 1034}
1040, 1322* 1323*

before: 147, 192F 1196*
begin: T7F &%
begin_boxr: 1073, 1079, 1084.

begin_diagnostic: 76, 245, 284, 299, 323, 400, 401%¥
502, 5097 581%F 638F 641, 663* 675F 863, 987,
9927 1006, 1011, 1121, 1293, 1296.

begin_file_reading: 78, 87F 328, 483F 537*

begin_group: 208%* 265F 2667 1063.

\begingroup primitive: 265%

begin_insert_or_adjust: 1097, 1099.

begin_name: 512, 515, 526, 527, 531%*

begin_pseudoprint: 316, 318, 319¥%

begin_term_10: 1338%*

begin_token_list: 323, 359, 386, 390, 774* 788, 789,
799%1025, 10307 1083¥1091F 11397 1145¥ 1167,
1371, 1404F 1405F 1406F 1407*

beginegprimitives: 1482¥F

Beginning to dump...:

beginspacial_node: 1466F

\beginspecial primitive: 1478%*

beginspecial_node: 1344%F 1348% 1354F 13577F 1358F
1373%1412% 14667 1473F 1474% 1478*

below_display_short_skip: 224%

\belowdisplayshortskip primitive: 226.

below_display_short_skip_code: 224%225% 226, 1203*

below_display_skip: 224%*

\belowdisplayskip primitive: 226.

below_display_skip_code: 224F225% 226, 1203¥%1206.

best_bet: 872, 874, 875F 877 878.

best_height_plus_depth: 971, 974, 1010, 1011.

best_ins_ptr: 981, 1005, 1009, 1018, 1020, 1021*

best_line: 872, 874, 875¥ 877F 890.

best_page_break: 980, 1005, 1013, 1014*

best_pl_line: 833, 845, 855.

best_place: 833, 845, 855, 970, 974, 980.

best_size: 980, 1005, 1017.

beta: 560, 571, 572.

\beginl. primitive: 1478%

bgn_L_code: 1399F 1402F 1416% 1430* 1446*
1450% 1473* 1478*

1328%
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\beginR primitive: 1478%*
bgn_R_code: 13997 1402% 1446 1450F 1473F 1478*
bi_directional: 2307 1447*
big_op_spacingl: 701, 751.
big-op_spacing2: 701, T51.
big_op_spacing3: 701, 751.
big-op_spacing4: 701, 751.
big_op_spacing5: 701, 751.

big_switch: 209%236% 994, 1029, 1030* 1031, 1034*
1036, 1041* 1432% 1433*

BigEndian order: 540.

billion: 625¥

\billions primitive: 468*

billions_code: 4687F 4697F 471F 472*

bin_noad: 682, 690, 696, 698, 728, 729, T61,
1156, 1157.

bin_op_penalty: 2367 761.

\binoppenalty primitive: 238.

bin_op_penalty_code: 236F 237F 238.

blank_line: 245.

bool: 1470%

boolean: 37*45, 46, 47, 76, 79, 96*104, 106, 107,
165%167, 245, 256, 311, 361, 407*413%440%448,
461, 473* 498% 516* 524* 527, 549, 560, 5T8*
592, 619% 629, 645, 706, 719, 726, 791, 825,
828, 829, 830, 862, 877* 900, 907, 950, 960,
989%1012, 10301032, 1051, 1054, 1091* 1160*
1194, 1211, 1281, 1303* 1342, 1389% 1425% 1431*
1443% 1447% 1457% 1450% 1466* 1470% 1472 1480%

bop: 583, 585, 586, 588, 590, 592, 638* 640

Bosshard, Hans Rudolf: 458.

bot: 546.

bot_mark: 382, 383, 1012, 1016.

\botmark primitive: 384.

bot_mark_code: 382, 384, 385.

bottom_level: 269, 272, 281, 1064, 1068.

bottom_line: 311.

bowels: 592.

boz:  230% 232, 420, 505, 977, 992* 993, 1009,
1015, 1017, 1018, 1021* 1023, 1028, 1079
1110% 1247, 1296.

\box primitive: 1071.

boz_base: 230%F 232, 233*% 255, 1077.

box_bgn_R: 1399¥F 1409*

bor_code: 1071, 1072F¥ 1079, 1107, 1110%*

boz_context: 1075, 1076 1077, 1078F 1079,
1083* 1084.

boz_end: 1075, 1079, 1084, 1086*

box_end_R: 1399%F 1408*

bor_error: 992F 993, 1015, 1028.

boz_flag: 1071, 1075, 1077, 1083* 1241.

box_maz_depth: 247F 1086*
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\boxmaxdepth primitive: 248.

boz-maz_depth_code: 247F 248.

boz_node_size: 135, 136, 202 206F 649% 668, 715,
727, 751, 756, 977, 1021¥ 1100, 1110%1201.

bor_ref: 210, 232, 275, 1077.

box_there: 980, 987, 1000, 1001.

\box255 is not void: 1015.

bp: 458.

brain: 1029.

breadth-maz: 181, 182, 198, 233F 2367} 1339*

break_node: 819, 845, 855, 856, 864, 877F 878.

break_penalty: 208% 265% 2667 1102.

break_type: 829, 837, 845, 846, 859%

break_width: 823, 824, 837, 838, 840, 841, 842,
843, 844, 879.

breakpoint: 1338%

broken_ins: 981, 986, 1010, 1021%*

broken_penalty: 236F 890.

\brokenpenalty primitive: 238.

broken_penalty_code: 236%F 237¥ 238.

broken_ptr: 981, 1010, 1021*

buf size: 11%30, 31%71, 111, 315, 328, 331%341*
363, 366, 374% 524*% 530% 534* 1332* 1334*

buffer: 30, 31* 36, 3745, T1, 83* 87% 88* 259
260, 261, 264, 302* 303, 315, 318, 331* 341*
343, 352, 354, 355, 356% 360, 362, 363, 366,
374% 483 484, 523, 524% 530% 531% 534% 538,
1337% 1339% 1480% 1481%

bufindr: 331F 1332%*

build_choices: 1173, 1174.

build_discretionary: 1118, 1119*

build_page: 800%* 812, 988, 994, 1026, 1054, 1060,
1076*1091% 1094, 1100, 1103, 1145* 1200%

bwlog: 56%*

bwlog_ln: 56} 1334%*

bwterm: 37F 56%F

bwterm_In: 56% 524F 1303* 1332*

bypass_eoln: 31%

byte_file: 25% 532, 539.

bO: 110%114, 133, 221, 268, 545, 546, 550, 554,
556, 564F 602, 683, 685, 921, 958, 1309F 1310*

bi: 110%114, 133, 221, 268, 545, 546, 554, 556,
564% 602, 683, 685, 921, 958, 1309} 1310*

b2: 110% 114, 545, 546, 554, 556, 564* 602,
683, 635, 1309% 1310*

b3: 110% 114, 545, 546, 556, 564* 602, 683
685, 13097F 1310%*

¢ AT, 63, 82, 144, 264, 274, 292, 341* 470, 516*

959, 960, 994, 1012, 1030* 1086% 1110% 1117
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1136, 1151% 1155 1181, 1243, 1245, 1246
1247, 1275% 1279, 1288, 1335*
c_char_pointer: 520F 534F
c_leaders: 1497 190F 627, 636, 1071, 1072*
\cleaders primitive: 1071.
cloc: 912, 916.

cow_file: 56%
cow_file_cr:  56%
c.w-log: 56¥

c.w_log_cr: 56%

c.w_-term: 56¥

c_w_term_cr: 56%F

call: 210, 223% 275, 296* 366, 380* 387, 395, 396
507¥1218, 1221¥1225, 1226% 1227, 1295% 1480%*

call_app_space: 1030F 1447*

calledit: 1333%*

cancel_boundary: 1030* 1032, 1033, 1034*F

cannot \read: 484.

car_ret: 207, 232, 342, 347, 777, 780, 781, 783
784, 785, 788, 1126.

carriage_return: 22, 49% 207, 232, 240, 363.

case_shift: 208F 1285, 1286, 1287.

cat: 341%* 354, 355, 356*

cat_code: 230% 232, 2367 262, 3417F 343, 354, 355,
356% 1337+ 1384% 1432*

\catcode primitive: 1230%

cat_code_base: 230%232, 233%235%1230F1231%1233*

ce: 341% 352, 355.

cc: 458.

change_if_limit: 497, 498%* 509%F

char: 19F 26*

\char primitive; 1478%

char_base: 550, 552, 554, 566, 570, 576%1322%1323*

char_box: 709, 710, 711, 738%

\chardef primitive: 1222%

char_def_code: 1222%F 1223% 1224F

char_depth: 554, 654, 708, 709, 712, 1457*

char_depth_end: 554.

char_exists: 554, 573, 576¥ 582, 708, 722, 738%
740, 749, 755, 1036, 1432*

char_given: 208F413F935, 10307 1038F 1090F 1124¥
1151% 1154% 1222% 1223*% 1224* 1480*

char_height: 554, 654, 708, 709, 712, 1125, 1457*

char_height_end: 554.

char_info: 543, 550, 554, 555, 557, 570, 573, 576*
582, 620, 654, 708, 709, 712, 714, 715, 722,
724, T38% 740, 749, 841, 842, 866* 867, 870,
871, 909, 1036, 1037, 1039, 1040, 1113, 1123*
1125, 1147, 1432% 1457*

char_info_end: 554.

char_info_word: 541, 543, 544.

char_italic: 554, 709, 714, 749, 755, 1113
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char_italic_end: 554.

char_kern: 557, 741, 753, 909, 1040, 14347} 1436*
char_kern_end: 557.
char_node: 134, 143, 145, 162, 176¥ 548, 592, 620,

649% 752, 881%907, 1029, 1113, 1138, 1457*

char_num: 208%265¥ 935, 10307 1038F 1090 1124F
1151% 1154F 1435F 1478F 1479*

char_tag: 554, 570, 708, 710, 740, 741, 749, 752
909, 1039, 1434F 1436*

char_warning: 581%582, 722, 1036, 1432 1433*

char-width: 554, 620, 654, 709, 714, 715, 740, 841,
842, 866*867, 870, 871, 1123%1125, 1147, 1457*

char_width_end: 554.

character: 134, 143, 144, 206%582, 620, 654, 681,
682, 683, 687, 709, 715, 722, 724, 749, 752,
753, 841, 842, 866* 867, 870, 871, 896, 897,
898, 903, 907, 908, 910, 911, 1032, 1034* 1035,
1036, 1037, 1038¥1040, 1113, 1123*%1125, 1147,
1151% 1155% 1165 1432* 1445% 1457%

character set dependencies: 23¥ 49%*

check sum: 53F 542, 588.

check_byte_range: 570, 573.

check_dimensions: 726, 727, 733, T54.

check_existence: 573, 574.

check_full_save_stack: 273, 274, 276, 280.

check_interrupt: 967324, 343, 753, 911, 1031, 1040.

check_last_options: 1333%

check_latin_font: 1030F 1034F 1447*

check-mem: 165F 167, 1031, 1339*

check_outer_validity: 336% 351, 353, 354, 357F
362, 375.

check_semitic_font: 1030F 1432} 1447*

check_shrinkage: 825, 827, 868%F

Chinese characters: 134, 585.

chk_font_adjusting: 1432F 1436¥

chk_sign_and_semitic: 441F 1472¥

choice_node: 688, 689, 690, 698, 730.

choose_mlist: 731.

chr: 19% 20, 23% 24, 1222%

chr_emd: 298% 781.

chr_code: 227, 231% 239, 249, 208* 377% 385, 411,
412, 413% 417, 469* 488% 492, 781, 984, 1053
1059, 1071, 1072¥ 1089, 1108, 1115, 1143, 1157,
1170, 1179, 1189, 1209, 1220, 1223*1231%1251%*
1255%1261F1263, 127371278, 1287, 1289, 1292,
1346% 1402% 1460% 1476* 1479%

chrbit:  236F 1399*F
clang: 212213, 812, 1034¥1091%1200% 1376, 1377
clean_box: 720, 734, 735, 737, 738% 742, 744,

749, 750, 757, 758, 759%
clear_for_error_prompt: 78, 83% 330, 346.
clear_terminal: 34F 330, 530%
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CLOBBERED: 293.

clobbered: 167, 168F 169*
close_files_and_terminate: 78, 81%1332F1333%
\closein primitive: 1272%

close_noad: 682, 690, 696, 698, 728, 761, 762,
1156, 1157.
close_node: 1341%F 13447} 13467} 1348F 1356F 1357F

1358% 1373* 1374* 1375
\closeout primitive: 1344%*
closed: 480, 481, 483F 485, 486, 501} 1275} 1446*
clr: 737, TA3, TA5, T46, T56, T57, T58, T50%
club_penalty: 236¥ 890.
\clubpenalty primitive: 238.

club_penalty_code: 236F 237F 238.
cm: 458.

emd:  208% 1222% 1289

emd_LJ: 1412F 1420%

emd_LR: 1412%

cnt: 1480%

co_backup: 366.

col_bgn_L: 1399¥ 1411%*
col_bgn_R: 13997F 1411%*
col_end_L: 1399F 1410*
col_end_R: 13997F 1410%*
combine_two_deltas: 860.
commands: 1480%F

comment: 207, 232, 347, 1384*

common_ending: 15, 498%500, 509 649F 6607 666,
667, 668, 674677, 678, 895, 903, 1257F 1260,
1293, 1294, 1297, 1423F 1443*

Completed box...: 638%

compress_trie: 949, 952.

cond_math_glue: 149% 189, 732, 1171.

cond_ptr: 489, 490, 495, 496} 497, 4987F 500,
509F 1335%

conditional: 366, 367, 498%*

confusion: 95, 202% 2067 281, 497, 630, 649% 669¥
728, 736, 754, 761, 766, 791, 798, 800F 841,
842, 866F 870, 871, 877F 968, 973, 1000, 1068,
1185, 120071211, 1348%1357%1358% 1373 1403*
1412%F 1424%F 1425F 14267 1430%*

continental_point_token: 438, 448.

continue: 15, 82, 83F 84% 88% 89, 389, 392} 393F
394, 397, 706, 708, T74F 784, 815, 829, 832,
851, 896, 906, 909, 910, 911, 994, 1001.

contrib_head: 162, 215, 218%988, 994, 995, 998,
999, 1001, 1017, 1023, 1026.

contrib_tasl: 995, 1017, 1023, 1026.

contribute: 994, 997, 1000, 1002, 1008, 1364.

conv_toks: 366, 367, 470.

conventions for representing stacks: 300%

convert: 210, 366, 367, 468* 469%F 470.
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convert_to_break_width: 843.

\copy primitive: 1071.

copy-code: 1071, 1072¥1079, 1107, 1108, 1110%*
copy_node_list: 161, 203, 204, 206¥ 1079, 1110*
copy-to_cur_active: 829, 861.

count: 236*42T*638%640, 986, 1008, 1009, 1010
\count primitive: 411.

count_base: 236F239, 242, 1224¥ 1237F 1480*
\countdef primitive: 1222¥

count_def_code: 1222% 1223% 1224%*

\cr primitive: 780.

cr_code: 780, 781, 789, 791, 792¥

\crcr primitive: 780.

cr-cr_code: 780, 785, 789.

cramped: 688, 702.

cramped_style: 702, 734, 737, 738%
cs_count: 256, 258, 260, 1318% 1319F 1334*
cs_error: 1134, 1135.

cs_name: 210, 265F 2667 366, 367.

\csname primitive: 265%

cs_null_font: 1443%F 1444

cs_token_flag: 289, 290, 293, 334, 3367 337F 339,
357% 358, 369, 372, 375, 379, 442, 466, 506*
780, 1065, 1132, 1215% 1289, 1314, 1371,
1426% 1444% 1447* 1464%

cur_active_width: 823, 824, 829, 832, 837, 843,
844, 851, 852, 853, 860.

cur_align: T70F7T1V¥TT2¥ 777, 778, 779, 783, 786,
788, 789, T91, T92* 795, T96* 798

cur_area: 512, 517, 529, 530% 537% 1257% 1260
1351, 1374* 1443*

cur_boundary: 270, 271, 272, 274, 282.

cur_box: 1074, 1075, 10761077, 1078%1079, 1080
1081% 1082, 1084, 1086* 1087, 1427%

cur_break: 821, 845, 879, 880* 881% 1420*

cur_c: 722, 723, T24, T38% 749, 752, 753, 755.

cur_chr: 88%296% 207, 299, 332% 341* 343, 349*
351, 352, 353, 354, 355, 356*357%358, 359, 360,
364, 365%378%380%386, 387, 389, 403, 407*413*
A24¥ 498 442, AT0, AT2FATA, AT6*ATO* 483494,
495, 498%500, 506* 507508, 509%510, 526, 577*
TTA* 782, 785, 789, 935, 937, 962, 1030* 1034*
1036, 1038F1049¥ 1058, 1060, 1061, 1066, 1073,
1079, 1083*1090% 1093, 1105%1106, 1110%1117
1122%1124F1128%1140, 1142, 1151F1152, 1154F
1155%1158, 1159, 1160*1171, 1181, 1191, 1211,
1212%1213% 121751218, 1221%1224%1226% 1227
1228, 1232%1233%1234, 123751243, 1245, 1246,
1247, 1252, 1253¥1256F1261¥ 1265, 1275¥1279,
1288, 1293, 1335%1348% 1350, 1354% 1375, 1385*
1403%1413%1432%1435% 1443* 14447 1446* 1450%F
1452%1453%1456% 14597 1461* 14627 1464* 1477*
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cur_emd:  88%211% 296* 207, 299, 332% 341% 342
343, 344, 349%351, 353, 354, 357358, 360, 364,
365%366, 367, 368, 372, 380*381F386, 387, 403,
404, 406, 407*413%415, 428*440%442, 443, 444%
448, 452, 455, 461, 463, 474, AT6*4T7, 478, 479*
483% 494, 506* 507F 526, 577 774 777, 782,
783, 784, 785, 788, 789, 935, 961, 1029, 1030%
1038*1049% 1066, 1078*1079, 1084, 1095, 1099,
1124*1128%1138, 1151%1152, 1160%1165*1176,
1177, 1197, 1206, 1211, 1212%1213%1221%1226*
1227, 1228, 1236%1237%1252, 1270, 1375, 1403*
1432%1435% 1444* 1446* 1450% 1459 1462 1464*

cur_cs: 297, 332% 333, 336 337* 338% 341% 351,
353, 354, 356* 357F 358, 372, 374%* 379, 380%
389, 391, 407} 4725 4735 507F T74% 1152, 1215F
1218, 1221%1224%1225, 1226%1257%1294, 1352,
1371, 1443% 1444% 1462* 1463% 1464*

cur_direction: 230F 1337% 1338* 1354% 1390* 1446*
1450% 1451% 1480%*

230% 1332 1337% 1475% 1476*

cur_direction_loc:
1478%

341% 374% 1459* 1462* 1463* 1464*

405% 1221% 1446% 1462F 1472%

cur_ext: 512, 517, 529, 530% 537% 1275% 1351, 1374%

cur_f: 722, 724, T38% 741, 749, 752, T53, T55.

cur_fam: 236¥ 1151F 1155F 1165%*

cur_fam_code: 236¥237F 238, 11397 1145*

cur_file: 304, 329% 362, 537* 538

cur_font:  230% 232, 558, 559, 577T* 1032, 1034%
1041%1042, 1044, 1117, 1146, 1432* 1446* 1447

cur_font_loc: 230F232, 234¥ 1217F 1446} 1475%

619* 625% 629, 634.

619% 625% 629, 634.

cur_group: 270, 271, 272, 274, 281, 282, 800¥ 1062,
1063, 1064, 1065, 1067, 1068, 1069, 1130, 1131,
1140, 1142, 1191, 1192, 1193, 1194, 1200*

cur-h: 616, 617% 618, 619% 620, 622% 623, 626
627, 628, 629, 632} 633% 637+

cur_head: T70¥ 771F772F 786, 799*

cur_height: 970, 972, 973, 974, 975, 976.

722, 723, 724, T38% TA1, T49, 752, 753, T55.

336% 489, 490, 495, 496* 1335% 1451*

cur_indent: 877F 889%*

cur_input: 36, 87 301, 302% 311, 321, 322,
534F 1131.

cur_l: 907, 908, 909, 910, 911, 1032, 1034* 1035
1036, 1037, 1039, 1040.

cur_lang: 891, 892, 923, 924, 930, 934, 939, 944*
963, 1091% 1200% 1362

cur_latif:  230% 577 1123% 1124* 1446%

cur_latif-loc:  230%F 234% 1217*

cur_eq:
cur_eq_other:

cur-g:
cur_glue:

cur_t:
cur_if :
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cur_length: 41, 180F 182, 260, 516¥ 525F 617F
692, 1368.
cur_level: 270, 271, 272, 274, 277, 278, 280,

281, 1304, 1335%
cur_line: 877F 889F 890.
curlist: 213, 216%217%218% 422, 1244% 1400%
cur_loop: TTOFTTI¥772F777, 783, 792¥ 793, 794.
cur_LR_swch: 230% 1399F 1401%*
cur_LRswch_loc: 2307 233F%1401F1476F 1477F 1478%*
\autofont primitive: 1478%
\autoLRdirset primitive: 1478%
\autoLRset primitive: 1478%*
\manLRset primitive: 1478%

cur_mark: 296F 382, 386, 1335*
cur_mlist: 719, 720, 726, 754, 1194, 1196¥ 1199.
cur_mu: 703, 719, 730, 732, 766.
cur_name: 512, 517, 529, 530% 537% 1257* 1258

1260, 1351, 1374* 1443*

cur_order: 366, 439, 447, 448, 454, 462.

cur_p: 823, 828, 829, 830, 833, 837, 839, 840, 845,
851, 853, 855, 856, 857, 858, 859% 860, 862,
863, 865, 866* 867, 868* 869, 872, 8TT* 878,
879, 880% 881* 894, 903, 1362, 1420*

cur_q: 907, 908, 910, 911, 1034F 1035, 1036,
1037, 1040.

cur—r: 907, 908, 909, 910, 911, 1032, 1034*
1037, 1038F 1039, 1040.

cur_rh: 906, 908, 909, 910.

cur_s: 593, 616, 619% 629, 640, 642*

cur_semif:  230% 5TTF 1124% 1217% 1446* 1457*

cur_semif-loc: 230F 234F 1217*

cur_size: 700, 701, 703, 719, 722, 723, 732, 736,
737, TA4, TAG, TAT, TA8, T49, T5T, T58, THO* 762

cur_span: T70F 771F 772F 787F 7967 798.

cur_speech: 230F 617F 1328F 1338* 1354F 1388F
1450% 1451% 1480*

cur_speech_loc: 230%1332* 1337F1475F1476F 1478%*

cur_style: 703, 719, 720, 726, 730, 731, 734,
735, 737, T38F 742, 744, 745, 746, 748, 749,
750, 754, 756, 757, 758, T59% 760, 763, 766
1194, 1196* 1199.

cur_tasl: TTOFTT1F772¥ 786, 7967 799*

cur_tok: 88%281, 297, 325, 326, 327, 336* 364, 365*
366, 368, 369, 372, 375, 379, 380%392*393* 394,
395, 397, 399, 403, 407 440% 442, 444% 445%
448, 452, 4TA, ATG* ATT, ATO* 483% 404, 503*
506% 783, 784, 1038* 1047, 1095, 1127, 1128*
1132, 1215%1221%1268, 1269, 1271, 1371, 1372
1426%1432% 1435% 1444% 1446* 1464* 1470% 1472*

cur-v: 616, 618, 619%623, 624, 628, 629, 631* 632*
633% 635, 636, 637* 640, 1441%

cur_val: 264, 265* 334, 366, 410, 413*414, 415,
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418, 419, 420, 421, 423, 424% 425, 426F 427F
429, 430, 431, 433F 434, 435, 436F 437F 438,
439, 440%F 442, 4447F 445F 447, 448, 450, 451,
453% 455, 457, 458, 460, 461, 462, 463, 465,
466, 472F 482, 491, 501%* 503¥ 504, 505, 509%
553, 577F 578% 579, 580, 645, 780, 782, 935,
1030F1038F1060, 1061, 1073, 1079, 1082, 1099,
1103, 1110F1123%1124F1151F1154F1160F 1161,
1165F%1182, 1188, 1224F1225, 122671227, 1228,
1229, 1232%1234, 1236F 1237%1238, 1239, 1240,
1241, 1243, 1244* 1245, 1246, 1247, 1248, 1253%
1258, 1259, 127571296, 134471350, 1377, 1435F
1454%F 1457F 1468% 1472F 1477F 1478*

cur_val_level: 366, 410, 413F 418, 419, 420,
421, 423, 424F 427F 429, 430, 439, 449, 451,
455, 461, 465, 466.

cur_width: 877TF 889%

curchr_attrib: 1386714317 1432% 14363 1450F 1477*

current page: 980.

current_character_being_worked_on: 570.

cv-backup: 366.

cvl_backup: 366.

cwfile: 56F 58%

cwfile_cr: 56¥ 5T*

cwlog: 56F 58%

cwlog_cr: 56¥ 57F 58% 1333*

cwterm: 56F 58%

cwterm_cr: 56 57F 58%

d: 107, 176% 177, 259, 341F 440* 560, 6497 668,

1198, 1457% 1472%

d_fized: 608, 609.
danger: 1194, 1195, 1199.
data: 210, 232, 1217% 1232% 1234, 1332% 1337*

1401%* 1429% 1446* 1461F 1477%

data structure assumptions: 161, 164, 204, 816%
968, 981, 1289.

date_and_time: 241%

day: 2367F 241%F 536F 617F 1328%*

\day primitive: 238.

day_code: 236F 237F 238.

dbl_tag: 230F 1438F 1443*

dblfont: 1444%

dd: 458.

deactivate: 829, 851, 854.

dead_cycles: 419, 592, 593, 638F 1012, 1024,
1025, 1054, 1242, 1246.

\deadcycles primitive: 416.

debug: 7F¥78, 84*93, 114, 165* 166, 167, 172
649% 877% 1031, 1338F 1403%F 1430*

debug #: 1338*F

debug_help: 78, 84F 93, 1338*
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debugging: T7¥84F%96F 114, 1657182, 1031, 1338*

decent_fit: 817, 834, 852, 853, 864.

decr: 42,44, 71, 86¥88%89, 90, 92, 102, 120, 121,
123, 175%177, 200, 201, 205, 217F%245, 260, 281,
282, 311, 322, 324, 325, 329¥331F347, 356¥357F
360, 362, 394, 399, 422, 429, 442, 477, 483¥494,
509¥534*¥538, 568, 576601, 619¥629, 638F642F
643, 716, 717, 803, 808F 840, 858, 869, 883,
915, 916, 930, 931, 940, 9447F 948F 965, 1060,
1100, 1120, 1127, 1131, 1174, 1186, 1194, 1244F
1293, 1311F1335%1337F1391*1393F1394% 1451%F

def: 209% 1208, 1209, 1210¥ 1213 1218.

\def primitive: 1208.

def-code: 209%413*%1210% 1230% 1231% 1232*
def-family: 209%413%¥577%1210% 1230% 1231* 1234
def font: 209% 265% 413% 577* 1210% 1256

1478% 1479%
defref: 305, 306%473%482, 960, 1101, 1218, 1226*
1279, 1288, 1352, 1354* 1370%
default_code: 683, 697, 743, 1182,
default_hyphen_char: 236} 576%
\defaulthyphenchar primitive: 238.
default_hyphen_char_code: 2367 2377 238.
default_rule: 463.
default_rule_thickness:
743, 745, T59%
default_skew_char: 236F 576%
\defaultskewchar primitive: 238.

683, 701, 734, 735, 737

default_skew_char_code: 236} 237F 238.
defecation: 597*
define: 1214, 1217F1218, 1221%1224% 1225, 1226*

1227, 1228, 1232* 1234, 1236* 1248, 1257*
1443% 1461% 1462 1477

defining: 305, 306% 339, 473% 482.

del_code: 236¥ 240, 1160%*

\delcode primitive: 1230%*

del_code_base: 236%240, 242, 1230% 1232% 1233*

delete_glue_ref: 201, 202¥ 275, 451, 465, 578F 732,
802, 816* 826, 881*976, 996, 1004, 1017, 1022,
1100, 1229, 1239, 1437*

delete_last: 1104, 1105*

delete_q: 726, 760, 763.

delete_token_ref : 200, 202F 275, 324, 977, 979,
1012, 1016, 1335F 1358%

deletions_allowed: 76, 77, 84F%85, 98, 336F 346.

delim_num: 207, 265%266% 1046, 1151% 1154% 1160%

delimited_code: 1178, 1179, 1182, 1183.

delimiter: 687, 762, 1191.

\delimiter primitive: 265%*

delimiter_factor: 236¥ 762.

\delimiterfactor primitive: 238.

delimiter_factor_code: 236%* 237%F 238.
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delimiter_shortfall: 247F 762.
\delimitershortfall primitive: 248.

delimiter_shortfall_code: 247%F 248.

delimi1: 700, 748.

delim2: 700, 748.

delta: 103% 726, 728, 733, 735, 736, 737, 738%F

742, 743, 745, 746, 747, 748, 749, 750, 754,
755, 756, T59* 762, 994, 1008, 1010, 1123*
1125, 1393F 1457*

delta_node: 822, 830, 832, 843, 844, 860, 861,
865, 874, 875%

delta_node_size: 822, 843, 844, 860, 861, 865.

deltal: 743, 746, 762.

delta2: 743, 746, 762.

den: 585, 587, 590

denom: 450, 458.

denom_style: 702, 744.

denominator: 683, 690, 697, 698, 744, 1181, 1185.

denom1: 700, 744.

denom2: 700, 744.

deplorable: 974, 1005.

depth: 463.

depth: 135, 136, 138, 139, 140, 184* 187*188, 463
554, 622%624, 626, 631%632%635, 641, 649%653,
656*668, 670, 679, 688, 704, 706, 709, 713, 727,
730, 731, 735, 736, 737, 745, 746, 747, 749,
750, 751, 756, 758, 759% 768, 769, 801, 806*
810, 973, 1002, 1009, 1010, 1021*1087, 1100

depth_base: 550, 552, 554, 566, 571, 1322F1323*

depth_index: 543, 554.

depth_offset: 135, 416, 769, 1247.

depth_threshold: 181,182,198, 23372367692, 1339*

dig: 54, 64% 65, 67, 102, 452, 1391* 1393*

dig-fam: 2367 1151F 1155% 1165%

dig_fam_code: 236%F 237F 1478*

digfam_in_range: 1151F¥ 1155¥ 1165*

digit_sensed: 960, 961, 962.

digvar_code: 11517 1155F 1165F 1470%

dim_prim: 1480%

dimen: 247¥ 427F 1008, 1010.

\dimen primitive: 411.

dimen_base: 220, 236F 247F 248, 249, 250, 251,
252, 1070* 1145%

\dimendef primitive; 1222%

dimen_def-code: 1222% 1223% 1224%

dimen_par: 247¥
dimen_pars: 247F
dimen_val: 410, 411, 412, 413* 415, 416, 417,

418, 420, 421, 424% 425, 427% 428% 429, 449,
455, 465, 1237*

Dimension too large: 460.

dir_bgn_L: 13997 1478%
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dir_bgn_R:
direction:
direction_stack:

13997 1478%*
1332F 1337F 1446F
847F 378F 483F 1337F 14467 1467*
direction_type: 1332F1338%1383%1389% 1446} 1467*
dirty Pascal: 3, 114, 172, 182, 186, 285, 812,
1035, 1331.
disc_break: 877F 880F 881% 882, 890.
disc_group: 269, 1117, 1118, 1119*
disc_node: 145, 148, 175F 183, 2027} 2067 730,
761, 817, 819, 829, 856, 858, 8667 881F
914, 10817 1472%*
disc_width: 839, 840, 869, 870.
discretionary: 208F1090F% 1114, 1115, 1116.
Discretionary list is too long: 1120.
\discretionary primitive: 1114.
Display math...with $$: 1197
display_indent: 247F800F 1138, 1145%1199.
\displayindent primitive: 248.
display_indent_code: 247F 248, 1145%
\displaylimits primitive: 1156.
display-mlist: 689, 695, 698, 731, 1174.
display_style: 688, 694, 731, 1169, 1199.
\displaystyle primitive: 1169.
display_widow_penalty: 236F 1145%
\displaywidowpenalty primitive: 238.
display_widow_penalty_code: 236F 237 238.
display_width: 247F1138, 1145¥ 1199.
\displaywidth primitive: 248.
display_width_code: 247F 248, 1145%
div: 100, 627, 636.

divide: 209% 265* 266* 1210% 1235, 1236*
\divide primitive: 265%
do_all_siz: 823, 829, 832, 837, 843, 844, 860

861, 864, 970, 987.

do_assignments: 800F 1123* 1206, 1270.

do_endv: 1130, 1131.

do_eq_name: 1461F 1462*

do_extension: 1347, 1348% 1375.

do_final_end: 81% 1332¥

do_nothing: 16F 57F 58F 84¥ 175F 202F 275, 344,
357% 538, 569, 609, 611, 612, 622* 631* 651*
669% 692, 728, 733, 761, 837, 866* 899* 1045
1236* 1359, 1373*

do_register_command: 1235, 1236¥*

doing_leaders: 592, 593, 628, 637F 1374*

dome: 15, 47, 53¥202%281, 282, 311, 380* 389, 397
440% 445% 448, A53¥ 458, ATI*AT4, AT6*482, 483*
494, 498526, 530%531*537*560, 567, 576*615,
6387640, 641, 698, 726, T38%740, 760, T61, T74*
777, 815, 829, 837, 863, 873, 8TT*881%895, 906,
909, 911, 931, 960, 961, 970, 974, 977, 979, 994,
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997, 998, 1005, 1079, 10817 1119¥ 1121, 1138,
1146, 1211, 1227, 1252, 1358F1425% 1450F 1472*

done_with-noad: 726, 727, 728, 733, 754.

done_with_node: 726, 727, 730, 731, 754.

donel: 15, 167, 168% 389, 399, 448, 452, 473%F
474, 738% 741, T74% 783, 815, 829, 852, 87TF
879, 894, 896, 899¥ 960, 965, 994, 997, 1000,
1302F 1315F 1425%

done2: 15, 167, 1697448, 458, 459, 473% 478, 774¥
784, 815, 896, 1302F 1316*

doned: 15, 815, 897, 898.
doned: 15, 815, 899%F
domeb: 15, 815, 866F 869.
done6: 15.

210, 258, 357 369.
1177.

dont_expand:
Double subscript:
Double superscript: 1177.
double_hyphen_demerits: 236F 859*
\doublehyphendemerits primitive: 238.

double_hyphen_demerits_code: 236¥ 237F238.
Doubly free location...: 169%*
down_ptr: 605, 606, 607, 615.

downacc: 1457*F

downdate_width: 860.

downl: 585, 586, 607, 609, 610, 613, 614, 616.
down2: 585, 594, 610.

downd: 585, 610.

downj: 585, 610.

\dp primitive: 416.

dry rot: 95.

\dump. ..only by INITEX: 1335%

\dump primitive: 1052.

dump_core: 1338%

dump_four_ASCII: 1309%F

dump_hh: 1305F 1318%*

dump_int: 1305% 1307, 1309* 1311* 1313, 1315%*
1316* 1318* 1320% 1322* 1324* 1326.

dump_gqqq: 1305¥F 1309*

dump_things: 1309¥ 1311} 1315 1316} 1318F
1322% 1324%*

dump_wd: 1305¥*

Duplicate pattern: 963.

dvi_buf: 594, 595, 597% 598, 607, 613, 614.

dvi_buf_size: 11% 14, 594, 595, 596, 598, 599
607, 613, 614, 642*

dvif: 616, 617* 620, 621.

dvi_file: 532, 592, 595, 597F 642%

DVI files: 583.

dvi_font_def: 602, 621, 643.

dvi_four: 600, 602, 610, 617* 624, 633* 640
642 1368, 1441%

dvi_gone: 594, 595, 596, 598, 612.



61484 TEX82

dvi_h: 616, 617* 619% 620, 623, 624, 628, 629,
632% 637F 1441%

dvi_index: 594, 595.
dvi_limit: 594, 595, 596, 598, 599.
dvi_offset: 594, 595, 596, 598, 601, 605, 607, 613,

614, 619F 629, 640, 642¥

dvi_out: 598, 600, 601, 602, 603, 609, 610, 61776197
620, 621, 624, 629, 633F7640, 64271368, 1441*

dvi_pop: 601, 619¥ 629.

dvi_ptr: 594, 595, 596, 598, 599, 601, 607,
619F 629, 640, 642%*

dvi_swap: 598.

dvi_v: 616, 617F619% 623, 628, 629, 632} 637*

dyn_used: 117, 120, 121, 122, 123, 164, 639%
1311%F 1312*

e: 277,279, 518, 519, 53071198, 1211.

easy_line: 819, 835, 847, 848, 850.

ec: 540, 541, 543, 545, 560, 565, 566, 570, 576*

\edef primitive: 1208.

edge: 6197F 623, 626, 629, 635.

edit_direction: 847 1333¥ 1389%*

edit_file: 84%F

edit_line: 84% 1333F 1380%*

edit_name_length: 84%F 1333F 1380*

edit_name_start: 84F1333* 1380F 1381*

eight_bits: 25%64% 112* 297, 549, 560, 5817 582,
595, 607, 649% 706, 709, 712, 977, 992¥ 993,
1030%F 1079, 1247, 1288, 1448*

eject_penalty: 157, 829, 831, 851, 8597873, 970,
972, 974, 1005, 1010, 1011.

else: 10.

\else primitive: 491.

else_code: 489, 491, 498%*

em: 455.

Emergency stop: 93.

emergency_stretch: 247F 828, 863.

\emergencystretch primitive: 248.

emergency_stretch_code: 247F 248.

emit_par_LR: 1091F 1200} 1404*

empty: 16F%421, 681, 685, 687, 692, 722, 723, 738%
749, 751, 752, 754, 755, 756, 980, 986, 987,
991, 1001, 1008, 1176, 1177, 1186.

empty line at end of file: 486, 538.

empty_field: 684, 685, 686, 742, 1163, 1165¥1181.

empty_flag: 124, 126, 130, 150, 164, 1312*

end: 7¥8F10.

End of file on the terminal:

(\end occurred...): 1335*

\end primitive: 1052.

end_cs_name: 208% 265F 2667 372, 1134.

\endcsname primitive: 265%*

end_debug: 1338%F

37X 71.
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end_diagnostic: 245, 284, 299, 323, 400, 401F
502, 509F 581F 6387 641, 663F 675F 863, 987,
992F 1006, 1011, 1121, 1298.

end_eqs: 1483*

end_file_reading: 329% 330, 360, 362, 483F
537*% 1335%*

end_graf: 1026, 1085, 1094, 1096* 1100, 1131,
1133, 1168.

end_group: 208¥ 265% 266} 1063.

\endgroup primitive: 265%

\endinput primitive: 1478%

\endL primitive: 1478%

end_L_code: 1399%1402F 1417%1426% 1473* 1478*

end_line_char: 87 236% 240, 303, 318, 332* 360,
362, 483F 534* 538, 1337*

\endlinechar primitive: 238.

end_line_char_code: 236F 237* 238.

end_line_char_inactive: 360, 362, 483¥ 538, 1337*

end-LJ: 1412} 1421%

end_LR: 1403F 1412F 1423%*

end_-LR_add: 1399F 1412¥

end_match: 207, 289, 291, 204* 301, 392* 304.

end_match_token: 289, 389, 391, 392F 393* 394,
AT4, 476% 482.

end_name: 512, 517, 526, 531F

end_of TEX: 6F81F1332%F

\endR primitive: 1478%

end_R_code: 1399% 1402F 1473% 1478%

end_span: 162, 768, 779, 793, 797, 801, 803.

end_template: 210, 366, 375, 3807F 780, 1295*

end_template_token: 780, 784, 790.

end_term_10: 1338%F

end_token_list: 324, 325, 357¥ 390, 1026,
1335% 1371.

end_write:  222F 1369, 1371.

\endwrite: 1369.

end_write_token: 1371, 1372.

endcases: 10.

endflg: 1466¥

endif : TF 8*

\endspecial primitive: 1478%

endspecial_node: 13447F 1348% 1354F 1357* 1358%
1373% 1412% 1466* 1473* 1474% 1478*

endv: 207, 298* 375, 380% 768, 780, 782, 791,
1046, 1130, 1131.

ensure_dvi_open: 532, 617*

ensure_vbox: 993, 1009, 1018.

eof 1 26% 31% 52% 564% 575, 1327.

eoln: 31F 52%

cop: 583, 585, 586, 588, 640, 642*

eq_char_base: 230F 235F%1230F 1231F 1461*

eq_charif_base: 230%235%1230F% 1231*% 1461*
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eq_chars: 230%

eq_charsif: 230%F

eq_define: 277, 278, 279, 372, 782, 1070F 1077,
1214, 1429* 1446*

eq-destroy: 275, 277, 279, 283.

eqlevel: 221, 222%298 232, 236* 253% 264, 277
279, 283, 780, 977, 1315% 1369, 1401*

eq-level_field: 221.

eq_name:  200% 1462* 1463* 1480% 1481*

eq-no: 208F 1140, 1141, 1143, 1144.

\eqno primitive: 1141.

eq-save: 276, 277, 278.

eq_show: 223% 236* 204% 296* 319% 401* 1332*
1370% 1450% 1451% 1459%

eqtok: 392% 1446% 1459% 1464% 1472*

eq_type: 210, 221, 222% 223% 298, 232, 253% 258
264, 265% 267, 277, 279, 351, 353, 354, 357*
358, 372, 389, 391, 780, 1152, 1315* 1369
1401% 1462% 1463* 1480%

eq_type_field: 221, 275.

eq-word_define: 278, 279, 107071139* 1145%1214.

eqch:  230%F 294F 1458F 1459F 1480%*

\eqchar primitive: 1230%

eqchring:  236* 1401% 1452% 1453% 1464*

eqif: 230% 1452% 1453% 1458% 1464* 1480*

\eqcharif primitive: 1230%*

eqnaming: 236F 14017F 1463*

eqprimitive: 1481% 1482%

eqs: 1483%*

eqshwing: 236%F 401%*

egspcial:  236F 1354%F

eqth: 115, 163, 220, 221, 222% 223% 224% 228, 230*
932, 236%240, 242, 2474250, 251, 252, 253%255,
262, 264, 265% 266* 267, 268, 270, 272, 274,
975, 276, 277, 278, 279, 281, 282, 283, 284,
285, 286, 289, 291, 297, 298F 305, 307F 332F
333, 354, 380, 413% 414, 473% 491, 548, 553,
780, 814, 1188, 1208, 12221238, 1240, 1253*
1257%1315¥1316%1317F1339* 1345, 1443¥1478*

eqth_size: 220, 247T% 250, 252, 253% 254, 1307,
1308* 1316* 1317*

equiv: 221, 222%223%9224% 998 229, 230% 232, 233*
934% 235% 253% 255, 264, 265% 267, 275, 277
979, 351, 353, 354, 357* 358, 413* 414, 415,
508, 577% 780, 1152, 1227, 1239, 1240, 1257%
1289, 1315% 1369, 1443% 1463* 1475 1478* 1480*

equiv_field: 221, 275, 285.

\eqwrite primitive: 1478%

equrite_node: 1341% 1348% 1356* 1357* 1358* 1370%
1373% 1374% 1474% 1478%

equrting: 236F 1370F

err_end_L: 1399% 1478*
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1399% 1478%
79, 230% 1283, 1284.
230%*

err_end_R:

err_help:

\errhelp primitive:

err_help_loc:  230%F

\errmessage primitive: 1277.

error: 72, 75,76, 78, 79, 82, 88%91, 93, 98, 327,
338F 346, 370, 398, 408, 418, 428F 445F 454,
456, 459, 460, 475, 4767F 486, 500, 510, 523,
535, 561, 567, 579, 641, 723, 776, 784, 792%F
826, 936, 937, 960, 961, 962, 963, 976, 978,
992F1004, 1009, 1024, 1027, 1050, 1064, 1066,
1068, 1069, 1080, 1082, 1095, 1099, 1106, 11107
1120, 1121, 1128%1129, 1135, 1159, 1166, 1177
1183, 1192, 1195, 1213%1225, 1232%1236*1237*
1241, 1252, 1253F% 125671259, 1283, 1284, 1293,
1354F 1372, 1426%F 14627F 1481%*

error_contert_lines: 236F 311.

\errorcontextlines primitive: 238.

error_contest_lines_code: 2367 2377F 238.

error_count: 76, 77, 82, 86F 10967 1293.

error_line: 11%14, 54, 58*306F 311, 315, 316, 317*

error_-message_issued: 76, 82, 95.

error_stop-mode: 72, 73, 74, 82, 93, 98, 1262,
1283, 1293, 1294, 1297, 1327, 1335F 1398*

\errorstopmode primitive: 1262.

escape: 207, 232, 344, 1337F 1384*

escape_char: 236%F 240, 243%F

\escapechar primitive: 238.

escape_char_code: 2367F 237F 238,

etc: 182.

ETC: 292.

every_cr: 230F 774% 799*
\everycr primitive: 230%*
every_cr_loc: 230F 231%
every_cr_text: 307F 314F 774F 799%F
every_display: 230F 1145%

\everydisplay primitive: 230%
every_display_loc: 230% 231%
every_display_text: 307F 314¥ 1145%
every_hbox: 230F 1083%*
\everyhbox primitive: 230%
every_hboxz_loc: 230F 231%
every_hbox_text: 307F 314F 1083*
every_job: 230F 1030*
\everyjob primitive: 230%*
every_job_loc: 230%F 231*
every_job_text: 307F 314F 1030*
every_math: 230F 1139*
\everymath primitive: 230%
every_math_loc: 230F 231%*
every_math_text: 307F 314F 1139*
every_par: 230F 1091%F
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\everypar primitive: 230%*

every_par_loc: 230¥ 231* 307F 1226%*

every_par_text: 307F 314F 1091*

every_semi_display: 230F 1406%*

\everysemidisplay primitive: 230%F

every_semi_display_loc: 230%F 231%*

every_semi_display_text: 307F 314F 1406¥

every_semi_math: 230¥ 1405%

\everysemimath primitive: 230%*

every_semi_math_loc: 230% 231%

every_semi_math_text: 307F 3147F 1405%*

every_semi_par: 230F 1404F

\everysemipar primitive: 230%

every_semi_par_loc: 230% 231%F

every_semi_par_text: 307F 314F 1404*

every_vbox: 230F 1083* 1167.

\everyvbox primitive: 230%

every_vbox_loc: 230F 231%F

every_vboz_text: 307F314F 1083¥ 1167.

ex: 455.

ex_hyphen_penalty: 145, 236 869.

\exhyphenpenalty primitive: 238.

ex_hyphen_penalty_code: 236F 237F 238.

ex_space: 208F265F 10307 10907} 1478F 1479*

exactly: 644, 645, T15, 889%977, 1017, 1062, 1201.

exit: 15, 16% 3747, 58%59%69%82, 125, 182, 292,
341% 389, 40T* 461, 497, 498* 524% 582, 607
615, 649% 668, 752, 791, 829, 895, 934, 944*
948% 977, 994, 1012, 1030* 1054, 1079, 1105*
1110¥1113, 1119¥1151%1159, 1174, 1211, 1236*
1270, 1303% 1335% 1338%* 1472*

cxpand: 358, 366, 368, 371, 380* 381% 439, 467
478, 498% 510, 782.

expand_after: 210, 265¥F 2667 366, 367.

\expandafter primitive: 265*

explicit: 155, T17, 837, 866*868%879, 1058, 1113.

ext: 302F 329F 537*

ert_bot: 546, 713, T14.

ext_delimiter: 513, 515, 516¥ 517.

ext_field: 84F 300F 302*

ert-mid: 546, 713, 714.

ert_rep: 546, 713, T14.

ert_tag: 544, 569, 708, 710.

ert_top: 546, 713, T14.

exten: 544.

exten_base: 550, 552, 566, 573, 574, 576 713,

1322F 1323*
extensible_recipe: 541, 546.
extension: 208F1344¥1346F 1347, 1375, 1478%*

extensions to TEX: 2¥ 146, 1340.
Extra \else: 510.
Extra \endcsname: 1135.
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Extra \fi: 3510.

Extra \or: 500, 510.
Extra \right.: 1192
Extra }, or forgotten x:

Extra alignment tab...:
1066.

1069.
792¥
Extra x:
extra_info: 769, 788, 789, 791, 792¥*
extra_right_brace: 1068, 1069.
extra_space: 547, 558, 1044.
extra_space_code: 547, 558.
eyes and mouth: 332¥
fi 144, 448, 560, 577F 578F 5817F 582, 592, 602,

830, 862, 103071068, 1113, 1123*%1138, 1211,
1257* 1440% 1443* 1457*

false: 31%37T%45, 46, 47, 51* 76, 80, 88* 89, 98
106, 107, 166, 167, 168% 169% 223% 264, 284,
296% 200, 311, 319* 323, 327, 331%* 336 346,
361, 362, 365% 374* 400, 401* 407* 425, 440*
A45% 447, 448, 449, 455, 460, 461, 462, 465,
485, 5017 502, 505, 507F 509% 512, 516F 524F
526, 528, 538, 551, 563 581% 593, 706, 720,
722, TH4, TTA* 791, 826, 828, 837, 851, 854,
863, 881% 903, 906, 910, 911, 951, 954, 960,
961, 962, 963, 966, 987, 990* 1006, 1011, 1014*
1020, 1026, 1031, 1033, 1034¥1035, 1040, 1051,
1054, 1061, 1101, 1151*¥1167, 1182, 1183, 1191,
1192, 1194, 1199, 1226%1236* 1258, 1270, 1279,
1282, 1283, 1288, 1303* 1325% 1332* 1336, 1342,
1343, 1352, 1354%1370% 1371, 1374% 1386 1412*
1432% 1447% 1450% 1457% 1472% 1480 1481*

false_bchar: 1032, 1034¥ 1038%*

fam: 681, 682, 683, 687, 691% 722, 723, 752,
753, 1151% 1155% 1165%*

\fam primitive: 238.

fam_fat:  230% 700, 701, 707, 722, 1195.

fam_in_range: 1151F 1155% 1165%*

fast_delete_glue_ref: 201, 202¥

fast_get_avail: 122, 371, 1034F 10387 1432% 1472*

fast_store_new_token: 371, 399, 4647 466.

Fatal format file error: 1303¥

fatal_error: 71, 93, 324, 360, 484, 530% 535, 782,
789, 791, 1131, 1481*

fatal_error_stop: 76, 77, 82, 93, 1332*

foyte: 564¥ 568, 571, 575.

Ferguson, Michael John: 2%

fetch: 722, 724, T38% 741, 749, 752, T55

fewest_demerits: 872, 874, 875%F

foet: 564* 565, 568, 571, 575.

\fi primitive: 491.

fiicode: 489, 491, 492, 494, 498* 500, 509% 510

fiior_else: 210, 366, 367, 489, 491, 492, 494, 510
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135, 150, 164, 177, 454, 650, 659, 665, 1201.
1058, 1059, 1060.

162, 164, 1060.

1058, 1060.

162, 164, 1060.
File ended while scanning...:
File ended within \read:
file_name_size:

fil_neg_code:
fil_neg_glue:

11%26% 519, 522, 523, 525%

54, 55, 58% 62 537* 638* 1280.
560, 561, 563%*

135, 150, 164, 650, 659, 665, 1201.
1058, 1059, 1060.

162, 164, 1054, 1060.

135, 150, 177, 454, 650, 659, 665, 1201.

file_opened:

773, 785, 800%F 1131.
773, 791, 1131.

1174, 1184, 1186, 1191, 1194.
773, 799% 1131.
619% 622F 626, 629, 6317 635.
1332% 1335%
6} 35% 331F 1332F 1337*
final_hyphen_demerits:
\finalhyphendemerits primitive:
final_hyphen_demerits_code:
828, 854, 863, 873.
814, 815, 876, 877F 890.
425, 578% 1042, 1253*
424% 1105F 1472%*

final_cleanup:

2363 237 238.

final_widow_penalty:
find_font_dimen:

finite_shrink:
1005, 1012.
firm_up_the_line: 340, 362, 363, 538.

30, 31*36, 37771, 83F87F88% 328, 329F 331F
355, 360, 362, 363, 374F483F 531% 538.

960, 963, 964.

54, 315, 316, 317*

953, 957, 966.

847, 849, 889*

382, 383, 1012, 1016.

\firstmark primitive: 384
first-mark_code: 382, 384, 385.

first_count:

first_indent:

first_text_char:
847, 849, 850, 889%
830, 836, 845, 846, 852, 853, 855, 859%*
819, 845, 859% 864.
241*% 1332% 1337*
10347 1376.
541, 542, 547, 548, 571.
109% 114, 186, 625F 634, 809*

fiz_date_and_time:
fix_language:
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float_constant: 109¥ 186, 619F 625F 629, 1123F
1125, 1457*

float_cost: 140, 188, 1008, 1100.

floating_penalty: 140, 2367 1068, 1100.

\floatingpenalty primitive: 238.

floating_penalty_code: 236F 237F 238.

flush_char: 42, 180% 195% 692, 695.

flush_list: 123, 200, 324, 372, 396, 407F 801, 903,
960, 1279, 1297, 1370*

flush_math: 718, 776, 1195.

flush_node_list: 199, 202¥ 275, 639F 698, 718, 731,
732, 742, 800* 816* 879, 883, 903, 918, 968,
992¥999, 1078% 1096* 1105% 1120, 1121, 1375

flush_string: 44, 264, 329% 537 1260, 1279,
1328* 1481*

flushable_string: 1257F 1260.

Fmem_ptr: 425, 549, 552, 566, 569, 570, 576% 578*
579, 580, 1320% 1321% 1322% 1323* 1334*

fmit_file:  524*1305% 1327, 1328% 1329, 1337*

fot.defl: 585, 586, 602.

fnt_def2: 585.

fnit_def3: 585.

fnt_defs: 585.

fnt_num_0: 585, 586, 621.

fntl: 585, 586, 621

fnt2: 585.
fnt3: 585.
fntsd: 585.

font: 134, 143, 144, 17471767193, 206} 267, 548,
582, 620, 654, 681, 6917709, 715, 724, 841, 842,
866} 867, 870, 871, 896, 897, 898, 903, 908,
911, 1034%1038* 1113, 1147, 1432%1445% 1457*

font metric files: 539.

font parameters: 700, 701.

Font x has only...: 579.
Font x=xx not loadable...: 561.
Font x=xx not loaded...: 567.

\font primitive: 1478%

font_area: 549, 552, 576F 602, 603, 1260, 1322F
1323% 1443*

font_base: 11%¥12¥111, 134, 222% 232, 548, 551,
602, 621, 643, 1260, 1320% 1323 1334* 1443*

font_be: 549, 552, 576* 582, 708, 722, 1036
1322% 1323% 1433*

font_behar: 549, 552, 5T6% 897, 898, 915, 1032
1034% 1322% 1323*

font_check: 549, 568, 602, 1322F 1323*

\fontdimen primitive: 265F 1478%

font_dsize: 472¥ 549, 552, 568, 602, 1260, 1261F
1322% 1323% 1443*

font_ec: 549, 552, 576* 582, 708, 722, 1036
1322% 1323* 1433*
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font_false_bchar:
1322% 1323*

font_glue: 549, 552, 576* 578%1042, 1322% 1323*

font_id_base: 222%F 234% 256, 415, 4267 548,
1257% 1443*

font_id_text: 234%256, 267, 579, 1257% 1322% 1443*

font_in_short_display: 173, 174¥% 193, 663%F
864, 1339*

font_index: 548, 549, 560, 906, 1032, 1211.

font_info: 11%425, 548, 549, 550, 552, 554, 557
558, 560, 566, 569, 571, 573, 574, 575, 578*
580, 700, 701, 713, 741, 752, 909, 1030% 1032,
1039, 1042, 1211, 1253* 1322% 1323* 1339*
1434% 1436% 1440% 1457

font_maz: 11* 111, 174* 176¥ 426% 548, 551,
566, 1323* 1334* 1438*

font_mem_size: 117} 548, 566, 580, 1030 1321¥
1334% 1440% 1457*

font_midrule: 576% 1322% 1323% 1437% 1439%
1440% 1442%

font_mame: 472% 549, 552, 5767 5817 602, 603,
1260, 1261F 1322F 1323F 1443*

\fontname primitive: 468%

font_name_code: 468%F 469* 471F 472*

font_params: 549, 552, 576F¥ 578F 579, 580, 1195,
1322% 1323* 1432*

font_prim: 1480%F

font_ptr: 549, 552, 566, 576% 578%643, 1260, 1320%
1322F 1323F 1334F 1443*

font_size: 472% 549, 552, 568, 602, 1260, 1261%
1322% 1323% 1443*

font_twin: 1438%F

font_used: 549, 551, 621, 643.

fontadj: 10307 1432¥ 1435*

fontwin: 174% 230% 426% 5T6* 1217F 1253% 1257%
1322% 1323% 1432% 1434% 1439% 1442* 1443*

FONTx: 1257F 1443%*

for accent: 191.

Forbidden control sequence...: 338%

force_eof :  331F 361, 362, 378%*

format_area_length: 520%

format_defoult_length: 520F 522, 523, 524%

format_ext_length: 520% 523, 524F

format_extension: 520¥ 529, 1328%*

format_ident: 37* 61* 536 1299, 1300, 1301,
1326, 1327, 1328% 1337%

forward: 78, 218% 281, 340, 366, 409, 618, 692,
693, 720, TT4* 800%

found: 15, 125, 128, 129, 259, 341% 354, 356* 389,
302% 304, 448, 455, AT3* 475, ATT, 524% 607,
609, 612, 613, 614, 645, 706, 708, 720, 895,
923, 931, 934, 941, 953, 955, 1138, 1146, 1147

549, 552, 576% 1032, 1034*
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1148, 1236% 1237* 1443* 1462*

foundl: 15, 895, 902, 1302% 1315* 1443*

found2: 15, 895, 903, 1302% 1316* 1443*

four_choices: 113*

four_quarters: 548, 549, 554, 555, 560, 6497
683, 684, 706, 709, 712, 724, T38* 749, 906,
1030%* 1032, 1123%* 1457*

fraction_-noad: 683, 687, 690, 698, 733, 761,
1178, 1181.

fraction_noad_size: 683, 698, 761, 1181.

fraction_rule: 704, 705, 735, T47.

free:  165% 167, 168* 169% 170, 171.

free_arr: 165%

free_avail: 121, 202F 204, 2177400, 452, 619* 772¥
915, 1036, 1226 1288, 1403* 1415* 1466*

free_node: 130, 201, 202% 275, 496% 615, 655, 698
715, 721, 727, 751, 753, 756, T60, T72* 803,
860, 861, 865, 903, 910, 977, 1019, 1021% 1022,
1037, 1100, 1110% 1186, 1187, 1201, 1335*
1358% 1422F 1425% 1430%*

freeze_page_specs: 987, 1001, 1008.

frozem_bgn_L: 222¥ 1447TF 1478%*

frozen_bgn_R: 222} 1447F 1478*

frozen_control_sequence: 222F 258, 1215% 1314,
1318* 1319% 1444*

frozen_cr: 222F 339, 780, 1132.

frozen_dont_expand: 222F 258, 369.

frozen_end_group: 222¥ 265¥ 1065.

frozen_end_L: 222¥F 1426} 1478%*

frozen_end_R: 222F 1426} 1478%

frozen_end_template: 222% 375, 780.

frozen_endv: 222% 375, 3807 780.

frozen_fi: 222F 336%F 491.

frozen_null_font: 222F 553.

frozen_protection: 222F¥ 1215% 1216, 1444*

frozen_relaz: 222F 265F 379.

frozen_right: 222% 1065, 1188.

fu: 1443¥

Fuchs, David Raymond:

\futurelet primitive:

fuw: 1443%

f1: 1030F 1432F 1434F 1436*

g: 47, 182, 560, 592, 649* 668, 706, 716

2% 583, 591.
1219.

g-order: 619F 625F 629, 634.

g-sign: 619%* 625% 629, 634.

garbage: 162, 467, 470, 960, 1183, 1192, 1279.
\gdef primitive: 1208.

geq-define: 279, 782, 1077, 1214, 1332}71337F1481*

geqword_define: 279, 288, 1013, 1214.

get: 26% 29, 31% 485, 538, 564*

get_avail: 120, 122, 204, 205, 2167 325, 337* 339,
369, 371, 372, 452, 473% 482, 582, 709, 772¥
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783, 784, 794, 908, 911, 938, 1035, 1064, 1065,
1226% 1371, 1412% 1415% 1426* 1447* 1466*
get_date_and_time: 241%*

get_fmt_hh: 1306*
get_fmi_int: 1306F 1308%*
get_fmt_qqqq: 1306%F

get_fmt_word: 1306%*

get_font_token: 1443% 1444%*

get_next: 76, 207, 332% 336* 340, 341* 357* 360,
364, 365% 366, 360, 380* 381% 387, 389, 478,
494, 507* 644, 1038* 1126, 1435*

get_node: 125, 131, 136, 139, 144, 145, 147, 151,
152, 153, 156, 158, 206* 495, 607, 649% 668,
686, 688, 689, T16, 772X 798, 843, 844, 845,
864, 914, 1009, 1100, 1101, 1163, 1165% 1181,
1248, 1249, 1349, 1357* 1415* 1466*

get_preamble_token: 782, 783, 784.

get_r_token: 1215% 1218, 1221% 1224* 1225,
1257F 1462*

get_rem_or_div: 1450F 1472%*

get_semi_font: 1443%

get_semi_fontext: 1443¥

get_streq: 13947F 1396%*

get_strings_started: 47, 51¥ 1332¥

get_token: 76, 78, 88% 364, 3657F 368, 369, 392F
399, 442, 452, AT1* AT3* ATA, AT6* ATT, 47O
483% 782, 1027, 1138, 1215% 1221% 1252, 1268,
1271, 1294, 1371, 1372, 1444* 1462%

get_z_token: 364, 366, 372, 380F 3817 402, 404,
406, 407T* 443, 444% 445% 452, 465, 4T9* 506*
526, 780, 935, 961, 1029, 1030% 1138, 1197,
1237% 1375, 1472%

get_z_token_or_active_char: 506F 1450%
getc: 564F

give_err_help: 78, 89, 90, 1284.
global: 1214, 1218, 1241.

global definitions: 221, 279, 283.

\global primitive: 1208.

global_defs: 236% 782, 1214, 1218

\globaldefs primitive: 238.

global_defs_code: 2367 237F 238.

glue_base: 220, 222% 224% 226, 227, 228, 229
952, 782, 1462% 1478*

glue_node: 149F152, 153, 175F 183, 202} 206F 424F
622% 631* 651% 669* 730, 732, 761, 816* 817,
837, 856, 862, 866 879, 881* 899* 903, 968,
972, 973, 988, 996, 997, 1000, 1106, 1107
1108, 1147, 1202, 1472*

glue_offset: 135, 1597 186.

glue_ord: 150, 447, 619%629, 646, 649* 668, TO1.

glue_order: 135, 136, 159% 185% 186, 619% 629,
657, 658, 664, 672, 673, 676, 769, T96* 801,
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807T* 809% 810, 811, 1148.

glue_par: 224F 766, 1043%*

glue_pars: 224%*

glue_ptr: 149% 152, 153, 175% 189, 190% 202% 206*
A24% 625% 634, 656* 671, 679, 732, 786, 793,
795, 802, 803, 809* 816* 838, 868* 881* 969,
976, 996, 1001, 1004, 1148, 1469*

glue_ratio: 109F 1107 135, 186.

glue_ref: 210, 228, 275, 782, 1228, 1236*

glue_ref-count: 150, 151, 152, 153, 154, 164, 201,
203, 228, 766, 1043* 1060

glue_set: 135, 136, 159% 186, 625% 634, 657, 658
664, 672, 673, 676, 80T*809*810, 811, 1148

glue_shrink: 159F185% 796} 799¥ 801, 810, 811.

glue_sign: 135, 136, 159% 185 186, 619% 629
657, 658, 664, 672, 673, 676, 769, TI6* 801,
807* 809* 810, 811, 1148.

glue_spec_size: 150, 151, 162, 164, 201, 716.

glue_stretch: 159% 185% 796F 799*¥ 801, 810, 811.

glue_temp: 619F 625F 629, 634.

glue_val: 410, 411, 412, 413%416, 417, 424% 427%
429, 430, 451, 461, 465, 782, 1060, 1228,
1236% 1237F 1238, 1240.

goal height: 986, 987.

good_cmd: 1480%

goto: 35F 81F

gr: 110F 114, 135.

group_code: 269, 271, 274, 645, 1136.

gubed: 7¥

Guibas, Leonidas Ioannis: 2%

g1: 1198, 1203*

g2: 1198, 1203} 1205*

h: 204, 259, 649* 668, 738* 929, 934, 944*

1123* 1457 1480*

h-offset: 247¥ 617F 641.

\hoffset primitive: 248.

h_offset_code: 247F 248.

ha: 892, 896, 900, 903, 912.

half: 100, 706, 736, 737, T38% 745, 746, 749
750, 1202.

half-buf: 594, 595, 596, 598, 599

half_error_line: 11%14, 311, 315, 316, 317*

halfword: 108, 110% 113* 115, 130, 264, 277, 279
280, 281, 297, 298*300*333, 341*366, 389, 413*
464* 473% 549, 560, 577* 681, T70* 791, 800%
821, 829, 830, 833, 847, 872, 877* 892, 901,
906, 907, 1030% 1032, 1043* 1079, 1211, 1243,
1266, 1288, 14397 1444F 1447F1457*% 1459 1472%*

halign: 208% 265% 1094, 1130, 1478* 1479%

\halign primitive: 1478%*

handle_right_brace: 1067, 1068.
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hang_after: 236% 240, 847, 849, 1070* 1149%

\hangafter primitive: 238.

hang_after_code: 236%* 237F 238, 1070*

hangindent: 24T*847, 848, 849, 1070% 1149*

\hangindent primitive: 248.

hang_indent_code: 247F 248, 1070%*

hanging indentation: 847.

has_semi_accent_height: 1432% 1457*

has_semi_font: 1124F 1399%*

has_twin_font: 230F% 1217F 1432*

hash: 234% 256, 257, 259, 260, 1318* 1319%

hash_base: 220, 222%256, 257, 259, 262, 263, 1257*
1314, 1318* 1319* 1443* 1462* 1480%

hash_brace: 473% 476%*

hash_is_full: 256, 260.

hash_prime: 12% 14, 259, 261, 1307, 1308*

hash_size: 12¥ 14, 222% 260, 261, 1334F 1480%*

hash_used: 256, 258, 260, 1318* 1319%

hb: 892, 897, 898, 900, 903

hbadness: 236F 660F 666, 667.

\hbadness primitive: 238.

hbadness_code: 2363 237F 238,

\hbox primitive: 1071.

hbox_group: 269, 274, 1083F 1085.

\hboxR primitive: 1478%*

he: 892, 893, 897, 898, 900, 901, 919, 920, 923
930, 931, 934, 937, 939, 960, 962, 963, 965.

hchar: 905, 906, 908, 909.

hd: 649% 654, 706, 708, 709, T12.

head: 212%213, 215, 216% 217 424* 718, 776, T96*
799% 805, 812, 814, 816* 1026, 1054, 1080,
1081%1086* 1091*1096% 1100, 1105%1113, 1119%
1121, 1145%1159, 1168, 1176, 1181, 1184, 1185,
1187, 1191, 1434% 1457% 1472%

head_field: 212F 213, 218%
head_for_vmode: 1094, 1095.
header: 542.

Hedrick, Charles Locke: 3.

height: 135, 136, 138, 139, 140, 184*187*188, 463,
554, 6227F 624, 626, 629, 631F 632F 635, 637F
640, 641, 649F 653, 656% 670, 672, 679, 704,
706, 709, 711, 713, 727, 730, 735, 736, 737,
738% 739, 742, 745, 746, 747, 749, 750, 751,
756, 757, 759F 768, 769, 796} 801, 804, 8067
807F 8097 810, 811, 969, 973, 981, 986, 1001,
1002, 1008, 1009, 1010, 1021¥ 1087, 1100.

height: 463.

height_base: 550, 552, 554, 566, 571, 1322F 1323*

height_depth: 554, 654, 708, 709, 712, 1125, 1457*

height_index: 543, 554.

height_offset: 135, 416, 417, 769, 1247.

hetght_plus_depth: 712, 714.
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held over for next output: 986.

help_line: 79, 89, 90, 336* 1106.
help_ptr: 79, 80, 86* 89, 90.
help0: 79, 1252, 1293.

helpl: 79, 93, 95, 288, 408, 428* 454, 476* 486,
500, 503* 510, 960, 961, 962, 963, 1066, 1080
1099, 1121, 1132, 1135, 1159, 1177, 1192,
1212% 1213% 1232% 1237+ 1243, 1244% 1253*
1258, 1283, 1304, 1354*

help2: 72, 79, 88*%89, 94, 95, 288, 346, 373, 433*
434, 435, 436% 437* 442, 445% 460, 475, 476*
577579, 641, 936, 937, 978, 1015, 1027, 1047
1068, 1080, 1082, 1095, 1106, 1120, 1129,
1166, 1197, 1207, 1225, 1236F 1241, 1259,
1372, 1426* 1462* 1470% 1472*

help3: T2, 79, 98, 336% 396, 415, 446, 479% 776
783, 784, 792% 993, 1009, 1024, 1028, 1078*
1084, 1110%1127, 1183, 1195, 1256* 1293.

helpd: 79, 89, 338% 398, 403, 418, 456, 567, 723
976, 1004, 1050, 1283, 1470*

help5: 79, 370, 561, 826, 1064, 1069, 1128*
1215% 1293, 1426* 1444%

help6: 79, 395, 459, 1128% 1161.

Here is how much...: 1334%

hex_to_cur_chr: 352, 355.

hex_token: 438, 444¥

hf: 892, 896, 897, 898, 903, 908, 909, 910
911, 915, 916.

\hfil primitive:

\hfilneg primitive:

\hfill primitive:

hfuzz: 247F 666.

\hfuzz primitive: 248.

hfuzz_code: 247F 248.

hh: 110%114, 118, 133, 182, 213, 219% 221, 268
686, 742, 1163, 1165* 1181, 1186, 1400% 1450*

hi: 112% 232, 1232*

hi_mem_min: 116F 118, 120, 125, 126, 134,
164, 165% 167, 168* 171, 172, 176* 293, 639*
1311% 1312% 1334*

hi_mem_stat_min: 162, 164, 1312¥*

hi-mem_stat_usage: 162, 164.

history: 76, T7, 81%82, 93, 95, 245, 1332% 1335%

hlist-node: 135, 136, 137, 138, 148, 159% 175%
183, 184* 202% 206* 505, 618, 619% 622* 631*
644, 649% 651% 669* 631, 80T 810, 814, 841,
842, 866*870, 871, 968, 973, 993, 1000, 1074,
1080, 1087, 1110* 1147, 1203*

hlist_out: 592, 615, 616, 618, 619¥ 620, 623, 628,
629, 632* 637* 638* 640, 693, 1373*

hip1: 79.

hip2: 79.

1058.
1058.
1058.




274 PART 65: INDEX

hip3: 79.
hip4: 79.
hlp5: 79.
hip6: 79.

hmode: 211% 218% 416, 501% 786, T87* T96* T99*
1030% 1045, 1046, 1048, 1056 1057, 1071,
1072¥ 1073, 1076} 1079, 10837 10867F 1091F
1092, 1093, 1094, 1096* 1097, 1109, 1110*
1112, 1116, 1117, 1119%1122%1130, 1137, 1200%
1243, 1377, 1413% 1432% 1478*

hmove: 208F 1048, 1071, 1072¥ 1073.

hn: 892, 897, 898, 899% 902, 912, 913, 915, 916,
917, 919, 923, 930, 931.

ho: 112%235% 414, 1151% 1154*

hold_head: 162, 306*779, 783, 784, 794, 808*905
906, 913, 914, 915, 916, 917, 1014% 1017, 1469*

holding_inserts: 236F 1014%*

\holdinginserts primitive: 238.

holding_inserts_code: 236F 237F 238.

hpack: 162, 236* 644, 645, 646, 647, 649* 661,
709, 715, 720, 727, 737, T48, T54, 756, T96*
799% 804, 806* 889* 1062, 1086* 1125, 1194,
1199, 1201, 1204* 1457%

hrule:  208* 265*% 266* 463, 1046, 1056* 1084
1094, 1095.

\hrule primitive: 265%*

hsize: 247F 847, 848, 849, 1054, 1149*

\hsize primitive: 248.

hsize_code: 247F 248.

hskip:  208% 1057, 1058, 1059, 1078% 1090*

\hskip primitive: 1058.

\hss primitive: 1058.

\ht primitive: 416.

hu: 892, 893, 897, 898, 901, 903, 905, 907, 908
910, 911, 912, 915, 916.

Huge page...: 0641.

hyf: 900, 902, 905, 908, 909, 913, 914, 919, 920,
923, 924, 932, 960, 961, 962, 963, 965.

hyf-bchar: 892, 897, 898, 903.

hyf-char: 892, 896, 913, 915.

hyf-distance: 920, 921, 922, 924, 943F 944F
945, 1324% 1325%

hyfnext: 920, 921, 924, 943%044% 945, 1324* 1325%
hyf-node: 912, 915.

hyf-num: 920, 921, 924, 943%944* 945, 1324%1325*
hyph_count: 926, 928, 940, 1324 1325} 1334*
hyph_data: 209% 1210% 1250, 1251% 1252

hyph_list: 926, 928, 929, 932, 933, 934, 940

941, 1324F 1325%*
hyph_pointer: 925, 926, 927, 929, 934.
hyph_size: 12¥925, 928, 930, 933, 939, 940, 1307,
1308% 1324F 1325F 1334*F
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hyph-word: 926, 928, 929, 931, 934, 940, 941,
1324F 1325%
hyphen_char: 426¥549, 552, 576F 891, 896, 1035,
1117, 1253% 1322F 1323F 1432F 1443*
\hyphenchar primitive: 1254%
hyphen_passed: 905, 906, 909, 913, 914.
hyphen_penalty: 145, 2367 869.
\hyphenpenalty primitive: 238.
hyphen_penalty_code: 236% 237F 238.
hyphenate: 894, 895.
hyphenated: 819, 820, 829, 846, 859869, 873
Hyphenation trie...: 1324%

\hyphenation primitive: 1250.
hi: 1481%
h2: 1481%*

i 197 647 315, 4987 587, 6497 738F 749, 901,
1030% 11237 1348% 1457*
530%

524*

can’t find file x:
can’t find PLAIN...:
can’t go on...: 95.
can’t read TEX.POOL: 51%
530%

H o= H -

can’t write on file x:
id_byte: 587, 617F 642%
1d_lookup: 259, 264, 356F 374F 14807 1481*
ident_val: 410, 415, 426* 465, 466.
\ifbillions primitive: 487*
if_billions_code: 487¥F 488%F 1450%*
\ifcase primitive: 487*

if_case_code: 487F 488% 501F 1450F 1454*
if_cat_code: 487F 488%F 501%

\ifcat primitive: 487*

\if primitive: 487*

if_char_code: 487F 501F 506*

if_code: 489, 495, 510.

\ifdim primitive: 487F

if-dim_code: 48T¥ 488% 501*

\ifeof primitive: 487F

if_eof_code: 487F 488F 501%*

\iffalse primitive: 487*
if_false_code: 487F 488%F 501*

\ifhbox primitive: 487*

if_hbox_code: 48T7F 488F 501% 505.
\ifhmode primitive: 487%F
if_hmode_code: 487F 488% 501%*
\ifhundredsof primitive: 487¥
if-hundreds_code: 487F 488%F 1450% 1454%*
\ifinner primitive: 487F
if_inmer_code: 487TF 488F 501*

\ifnum primitive: 487*

if-int_code: ASTF 488% 501* 503*
\ifjoinable primitive: 487*
if_joinable_code: 48T¥* 488%F 1450*
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\ifLtoR primitive: 487*
if_L_code: 487F 488F 1450%
\iflatin primitive: 487*
if-latin_code: 487F 488%F 1450%
\ifleftvbox primitive; 487F
if_left_vbox_code: 48T7¥F 488%F 1450%
if-limit: 489, 490, 495, 496F 497, 498% 510.
if line: 489, 490, 495, 496* 1335%
if line_field: 489, 495, 496* 1335%
\ifautoLRdir primitive: 487
if_LRdir_code: 48T7F 488% 1450%
\ifautofont primitive: 487*
if . LRfnt_code: 487F 488%F 1450%*
\ifmillions primitive: 487*
if-millions_code: 487F 488% 1450*
\ifmmode primitive: 487*
if-mmode_code: 48TF 488F 501*
if_node_size: 489, 495, 496} 1335%*
\ifodd primitive: 487*
if-odd_code: 487F 488%F 501%*
\ifonesof primitive: 487*
if_ones_code: 48T¥ 488%F 1450% 1454*
\ifprebillions primitive: 487*
if_prebillions_code: 487F 488% 1450%F
\ifprehundreds primitive: 487*
if_prehundreds_code: 487F 488F 1450%
\ifpremillions primitive: 487*
if_premillions_code: 487¥F 488% 1450%
\ifprethousands primitive: 487%*
if_prethousands_code: 487F 488%F 1450%
\ifRtol primitive: 487*
if R_code: AST* 488% 1450%
\ifsemiticchar primitive: 487%F
if_semiticchar_code: 487F 488% 1450%
if_set: 1448%
\ifsetlatin primitive: 487*
if_setlatin_code: 48T 488F 1450F 1451*
\ifsetrawprinting primitive: 487F
if_setrawprinting_code: 487F 488% 1450%
\ifsetsemitic primitive: 487F
if_setsemitic_code: 487TF 488% 1450%
\ifsplited primitive: 487%
if_splited_code: 487F 488% 1450%F
if_stack: 1448%
\iftensof primitive: 487*
if_tens_code: 487F 488F 1450% 1454
if-test: 210, 336% 366, 367, 487* 488* 494,
498* 503* 1335%
\ifthousands primitive: 487%*
if_thousands_code: 487F 488% 1450%
\iftrue primitive: 487*
if_true_code: 487 4887F 501*

PART 65: INDEX 275

\ifvbox primitive: 487F

if_vboz_code: 487F 488¥F 501%*

\ifvmode primitive: 487%F

if_.vmode_code: 487¥ 488% 501*

\ifvoid primitive: 487*

if_void_code: 487F 488%F 5017 505.

ifdef: TF &%

ifsth_ptr: 1448% 1449% 1450% 1451*

ifstk_size: 1448F 1450%

ifstk_val: 1448F 1450F 1451%*

\ifx primitive: 487*

ifr_code: 48TF 488%F 501%

ignorable: 1384%F 1432% 1436%*

ignore: 207, 232, 332F 345.

ignore_depth: 212¥ 215, 219F% 679, 787¥ 1025,
10567 1083F 1099, 1167.

ignore_spaces: 208%* 265F 2667 1045.

\ignorespaces primitive: 265¥*

ignrautoLR: 236%F 1472F

Illegal magnification...: 288, 1258.
Illegal math \disc...: 1120.
Illegal parameter number...: 479*

Illegal unit of measure: 454, 456, 459.

\immediate primitive: 1344%

immediate_code: 13447F 1346F 1348

IMPOSSIBLE: 262.

Improper \halign...: 776.

Improper \hyphenation...: 936.

Improper \prevdepth: 418.

Improper \setbox: 1241.

Improper \spacefactor: 418.

Improper ‘at’ size...: 1259.

Improper alphabetic constant: 442.

Improper discretionary list: 1121.

in: 458.

in_auto_LR: 217¥816F 13997 1408%F 1410* 1426*

in_open: 847F 304, 328, 329F 331F 378F 483*
1337* 1446*

in_state_record: 300F 301.

in_stream: 208F 1272¥ 1273% 1274.

Incompatible glue units: 408.

Incompatible list...: 1110%

Incompatible magnification: 288.

incompleat_-noad: 212%213, 718, 776, 1136, 1178,
1181, 1182, 1184, 1185.

Incomplete \if...: 336%*

incr: 37F42, 43, 45, 46, 53*¥58% 607 65, 67, 70} 71,
82, 90, 98, 120, 122, 152, 153, 170, 182, 203,
216¥260, 274, 276, 280, 294%311, 312, 321, 325,
328, 343, 347, 352, 354, 355, 356F357F360, 362,
374¥392F395, 397, 399, 400, 403, 407F442, 452,
454, 464F 475, 476% 477, 494, 517, 519, 524F



276 PART 65: INDEX

525% 531% 537F 580, 598, 619F 629, 640, 642F
645, 714, 798, 845, 877F 897, 898, 910, 911,
914, 915, 923, 930, 931, 937, 939, 940, 941,
944} 954, 956, 962, 963, 964, 986, 1022, 1025,
1035, 1039, 1069, 1099, 1117, 1119¥1121, 1127,
1142, 1153, 1172, 1174, 1315¥1316F1318¥1337*
1393%1394F1397F1422F1434*% 14367F 1450 1480%*

\indent primitive: 1088.

indent_in_hmode: 1092, 1093.

indented: 1091%F

index: 300F302F 303, 304, 307328, 329F 331*

mndex_field: 300F 302F 1131.

inf: 447, 448, 453%*

infbad: 108, 157, 851, 852, 853, 856, 863,
974, 1005, 1017.

inf_penalty: 157, 761, 767, 816F 829, 831, 974,
1005, 1013, 1203¥ 1205%

Infinite glue shrinkage...:
1004, 1009.

infinity: 445%

info: 118, 124, 126, 140, 164, 172, 200, 233* 275
291, 293, 325, 337#339, 357F358, 369, 371, 374F
389, 391, 392*393*%394, 397, 400, 423, 452, 466,
508, 605, 608, 609, 610, 611, 612, 613, 614,
615, 681, 689, 692, 693, 698, 720, 734, 735,
736, 737, 738F 742, 749, 754, 768, 769, 772F
779, 783, 784, 790, 793, 794, 797, 798, 801,
803, 821, 847, 848, 925, 932, 938, 981, 1065,
1076%1093, 1149¥1151F1168, 1181, 1185, 1186,
1191, 1226¥ 1248, 1249, 1289, 1312F71339*1341F
1354% 1371, 1412% 1415% 1447* 1466* 1472*

826, 976,

init: 8%47, 50, 131, 264, 891, 942, 943* 947, 950

1252, 1302% 1325 1332 1335% 1336, 1481% 1483*
init_align: 773, 774F 1130.
init_col: 773, 785, 788, 791.
init_cur_lang: 816F 891, 892.
init_ Lhyf: 816% 891, 892
indt_Ift: 900, 903, 905, 908
init_lig: 900, 903, 905, 908.
init_list: 900, 903, 905, 908.
init_math: 1137, 1138.
wnit_pool_ptr: 39, 42, 1310F 1332} 1334*
inst_prim: 1332F 1336.
initr_hyf:  816% 891, 892.
init_row: 773, 785, 786.
init_span: 773, 786, T87* T91.
init_str_ptr: 39, 43, 517, 1310% 1332% 1334*
init_terminal:  37F 331%F
mnit_trie: 891, 966, 1324%
INITEX: 8*11%12%47, 50, 116% 1299, 1331.
initer: 2% 61% 536% 1483
initialize: 4% 1332F% 1337*
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initonterm: 61%

inner loop: 31%112¥120, 121, 122, 123, 125, 127%
128, 130, 202%324. 325, 341%342, 343, 357 365*
380* 399, 407* 554, 597* 611, 620, 651* 654,
655, 832, 835, 851, 852, 867, 1030¥1039, 1041*

inner_noad: 682, 683, 690, 696, 698, 733, 761,
764, 1156, 1157, 1191.

input: 210, 366, 367, 376* 377* 1478*

\input primitive: 1478%

\inputR primitive: 1478%*

input_file:  304.

\inputlineno primitive: 416.

input_line_no_code: 416, 417, 424%*

input_ln: 30, 31%35%37¥58% 71, 362, 485, 486, 538.

input_path_spec: 537*

input_ptr: 301, 311, 312, 321, 322, 330, 331*
360, 534F 1131, 1335*

input_stack: 84*301, 311, 321, 322, 534* 1131.

ins_disc: 1032, 1033, 1035.

ins_error: 327, 336¥395, 1047, 1127, 1132, 1215¥
1426% 1444% 1470%

ins_list: 323, 339, 467, 470, 1064, 1371, 1447*

ins.node: 140, 148, 175% 183, 202* 206* 647,
651% 730, 761, 866* 899* 968, 973, 981, 986,
1000, 1014* 1100.

ins_node_size: 140, 202¥ 206} 1022, 1100.

ins_ptr: 140, 188, 202%206%1010, 1020, 1021¥1100

ins_the_toks: 366, 367, 467.

insert: 208% 265% 266* 1097.

insert>: &T*

\insert primitive: 265%

insert_dollar_sign: 1045, 1047.

msert_group: 269, 1068, 1099, 1100.

isert_.LR: 1447%

insert_penalties: 419, 982, 990F 1005, 1008, 1010,
1014* 1022, 1026, 1242, 1246

\insertpenalties primitive: 416.

wnsert_relax: 378% 379, 510.

insert_token: 268, 280, 282.

inserted: 307*314% 323, 324, 327, 379, 1095.

mserting: 981, 1009.

Insertions can only...: 993.

inserts_only: 980, 987, 1008.

int:  110%113% 114, 140, 141, 157, 186, 213, 219%
9236% 240, 242, 274, 278, 279, 413% 414, 489,
605, 725, 769, 772819, 1238, 1240, 1316*

int_base: 220, 230% 232, 236* 238, 239, 240, 242,
952, 253% 254, 268, 283, 288, 1013, 1070*
1139% 1145% 1315% 1478*

int_error: 91, 288, 433F 434, 435, 436F 437F
1243, 1244F 1258, 1472*

int_par: 236%F
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nt_pars: 236%F

int_prim: 1480%

intval: 410, 411, 412, 413% 414, 416, 417, 418,
419, 422, 423, 424% 426* 427 428% 429, 439
440% 449, 461, 465, 1236* 1237%1238, 1240.

integer: 3, 13, 19%45, 47, 54, 59% 60% 63, 65, 66*
67, 69%82, 91, 94, 96* 100, 101, 102, 105, 106
107, 108, 109%110%¥113*¥117, 125, 158, 163, 172,
173, 174% 176 177, 178, 181, 182, 211%* 212*
218% 225% 237% 247* 256, 259, 262, 278, 279,
286, 292, 208*% 304, 308, 309, 311, 315, 366,
410, 440% 448, 450, 482, 489, 493, 494, 498*
518, 519, 523, 549, 550, 560, 578* 592, 595,
600, 601, 607, 615, 616, 619% 629, 638* 645,
646, 649% 661, 691* 694, 699, 706, T16, 717,
726, T38% 752, 764, 815, 828, 829, 830, 833,
872, 877%892, 912, 922, 966, 970, 980, 982,
994, 1012, 1030¥ 1032, 1068, 1075, 1079, 1084,
1091%1096%1117, 1119%1138, 1151%1155%1194,
1211, 13024 1303% 1331, 1333% 1338% 1348% 1370%
1380%1397F1398%1431F1462* 1472F 1480% 1481*

inter_line_penalty: 236F 890.

\interlinepenalty primitive: 238.

inter_line_penalty_code: 236¥ 237F 238.

interaction: 71,72, 73, 74, 75, 82, 84¥ 86790, 92,
93, 98, 360, 363, 484, 530% 1265, 1283, 1293
1294, 1297, 1326, 1327, 1328¥1333F1335F 1398*

internal_font_number: 548, 549, 550, 560, 577F
578%581%582, 602, 616, 649%706, 709, 711, 712
715, 724, 738%830, 862, 892, 1030%1032, 1113,
1123%1138, 1211, 1257*1430% 1440% 1443 1457*

interrupt: 96F 97, 98, 1031.

Interruption: 98.

interruptoccured: 96%F

interwoven alignment preambles...: 324,
782, 789, 791, 1131.

1232%*

207, 232, 344.

22, 24, 232.

149% 175*

Invalid code:
invalid_char:
invalid_code:
is_active_rule:

1s_auto_LR: 1412F 1472%*
1s_bgn_LJ: 1412F 1420%
is_bgn_LR: 1412% 1424* 1425*

1s_char_mode: 134, 174F 183, 202¥ 205, 424¥ 620,
630, 651%669* 715, 720, 721, 756, 805, 816*837
841, 842, 866* 867, 868* 870, 871, 879, 896,
897, 899% 903, 1036, 1040, 1080, 1081* 1113,
1121, 1147, 1202, 1412* 1420% 1457% 1472*

is_dbl_font: 230% 1432* 1457*

is_empty: 124, 127% 169% 170.

is_end_LJ: 1412% 1420%

is_end_LR: 1399%F 1412F 1426%*
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1s_hex: 352, 355.

is_latin_font: 230% 1253*% 1261%F

1s_LR: 1412%

isemrule:  1497F 202F 669F 881F 1441F 1472*
is_not_dbl_font: 1432%

1s_not_mrule: 149% 190F 206F 816} 8667F 868 899*
is_not_supressed: 149F% 175% 190 622F 651F 868*

is_open_LJ: 877F1412F 1419F 1420 1421%*

is_open_LR: GA9* 8TTH 1412% 1418% 1423% 1424%
1430%

1s_open_SPC: 1354F 1412%

is_running: 138, 176F 624, 633% 806*

1s_semi_char: 1030% 1038F 1151¥ 11547 11607
1399% 1435%

is_semi_chr: 298%

is_semi_font: 230F 581%F 691F 1041F 1217 1253F
1445% 1447*

1s_supressed: 149¥ 190*

is_twin_font: 230F 1261F 1432%*

1ssemichr:  83¥ 86F 349¥ 13997F 1450*

issue_message: 1276, 1279.

stal_corr: 208F 265F 2667 1111, 1112.

italic correction: 543.

stalic_base: 550, 552, 554, 566, 571, 1322F1323*

italic_inder: 543.

its_all_over: 1045, 1054, 1335%*

ji 45, 46, 60* 69* T0* 259, 264, 315, 366, 519, 523,

1302% 1303* 1348 1370* 1373* 1397* 1480% 1481*
Japanese characters: 134, 585.
Jensen, Kathleen: 10.
job aborted: 360.
job aborted, file error...: 530¥
job_name: 92, 4T1*472% 527, 528, 529, 532, 534*
537% 1257% 1328% 1335% 1443*
\jobname primitive: 468%
job_name_code: 468F 470, 471% 472¥
jobname: 1328%
join_attrib:  230% 1384% 1432% 1436*
\jattrib primitive: 1230%
join_attrib_base: 230F235¥ 1230% 12317 1385%
join_attributes: 230%
joinable: 1384%1385%1431% 1432% 1450% 1476 1478
\lastcharjoinable primitive: 1478%*

Jump_out: 81F 82, 84F 93,
just_bor: 814, 888, 839F 1146, 1148.
just_open: 480, 483F 1275%*

960, 966, 1030* 1079, 1211, 1302* 1303 1333*
1338*1348* 1368, 1393*1440% 1457% 1480% 1481*
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kern: 208% 545, 1057, 1058, 1059.

\kern primitive: 1058.

kern_base: 550, 552, 557, 566, 573, 576*1322%1323*

kern_base_offset: 557, 566, 573.

kern_break: 866%*

kern_flag: 545, 741, 753, 909, 1040, 1434} 1436%*

kern_node: 155, 156, 183, 202 206* 424% 622* 631*
651% 669% 721, 730, 732, 761, 837, 841, 842,
856, 866* 868* 870, 871, 879, 881* 896, 897
899% 968, 972, 973, 976, 996, 997, 1000, 1004,
1106, 1107, 1108, 1121, 1147, 1434* 1457*

Fk: 450, 452, 1393*

Knuth, Donald Ervin: 2* 86* 693, 813, 891,
925, 997, 1154% 1371.

kstart: 525%

I: 47, 259, 264, 276, 281, 292, 315, 494, 497, 534*

1138, 1194, 1236 1302 1338* 1376, 14807 1481%

L_done: 1450*

Lhyf: 891, 892, 894, 899% 902, 923, 1362.

Loor: 100% 192% 211* 219% 338% 642* 1320%
1324 1388*

Loor.S: 8T* 180* 190% 195% 306* 338* 503* 524*
530% 660% 674% 1212} 1213*% 1223* 1226* 1295*
1324% 1333* 1335* 1388*

L_or_S_end: 1388*

L_to_R: 230% 37T* 1272% 1273% 1338* 1354*
1374% 1382F 1383* 1401% 1429% 1446 1450%
1475% 1476% 1478*

\LtoR primitive: 1478%*

L_to_R_par: 236F 1429*

L_to_R_vbox: 230F 14297 1450*

language: 2367 934, 1034F 1376.

\language primitive: 238.

language_code: 2367F 237F 238.

language_node: 1341F 1356F 1357F 1358F 1362,
1373*% 1376, 1377.

language_type: 1302F1332F1338F1383F1430F1447*

large_attempt: 706.

large_char: 683, 691% 697, 706, 1160*

large_fam: 683, 691F 697, 706, 1160%*

last: 30, 31% 36, 37% 71, 83% 87* 88* 331% 360,
363, 483% 524% 531%

last_active: 819, 820, 832, 835, 844, 854, 860, 861,
863, 864, 865, 873, 874, 875*

last_badness: 424% 646, 648, 649% 660* 664, 667
668, 674* 676, 678.

last_bop: 592, 593, 640, 642*

\lastbox primitive: 1071.

last_boz_code: 1071, 1072F 1079.

last_glue: 424%982, 991, 996, 1017, 1106

last_hash: 1480%
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981, 1005, 1008, 1018, 1020

last_item: 208¥F 413F 416, 417, 1048.

last_kern: 4247F 982, 991, 996.

\lastkern primitive: 416.

last_penalty: 424F 982, 991, 996.

\lastpenalty primitive: 416.

\lastskip primitive: 416.

last_special_line: 847, 848, 849, 850, 889*

last_text_char: 19% 24.

\latin primitive: 1478%*

latin_mode: 1446%F 1447*

latin_speech: 184%218%536% 6175 1334% 1388% 1391%
1302* 1393* 1396* 1398 1450%

le_code: 230%232, 891, 896, 897, 898, 937, 962.

\lccode primitive: 1230%*

le_code_base: 230F 235F 1230F 1231F 1286,
1287, 1288.

leader_box:  619%626, 628, 629, 631%633* 635, 637*

leader_flag: 1071, 1073, 1078F 1084.

leader_ht: 629, 635, 636, 637*

leader_ptr: 149%152, 153, 190% 202% 206* 626, 635,
656% 671, 816%881% 1078* 1440% 1441*

leader_ship: 208F 1071, 1072F 1073.

leader-wd: 619¥ 626, 627, 628.

leaders: 1374%

Leaders not followed by...:

\leaders primitive: 1071.

least_cost: 970, 974, 980.

least_page_cost: 980, 987, 1005, 1006.

\left primitive: 1188.

left_brace: 207, 289, 204% 208% 347, 357% 403, 473*
476F 777, 1063, 1150, 1226%*

left_brace_limit: 289, 325, 392%F 394, 399.

left_brace_token: 289, 403, 1127, 1226} 1371.

left_delimiter: 683, 696, 697, 737, 748, 1163
1181, 1182.

left_edge: 619F 627, 629, 632F 637*

left_hyphen_min: 236F1091F 1200 1376, 1377.

\lefthyphenmin primitive: 238.

left_hyphen_min_code: 236%F 237¥ 238.

left_input: 37F 530F 1389F 1477*

\leftinput primitive: 1478%

leftjustify: 159% 184 185 187 738% 759% 799% 889*
1110% 1203% 1204* 1205% 1427% 1428*

left_noad: 687, 690, 696, 698, 725, 728, 733, T60
761, 762, 1185, 1188, 1189, 1191.

left_or_right: 378F 483% 1389F 1390%*

left_right: 208%1046, 1188, 1189, 1190.

left_skip: 224% 827, 880* 881* 887*

\leftskip primitive: 226.

left_skip_code: 224%225% 226, 881} 886} 8’7*

left_vbox: T738F 759%F

last_ins_ptr:

1078*
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length: 40, 46, 84% 259, 537% 602, 931, 941,
1280, 1480%*

length of lines: 847.

\leqno primitive: 1141.

let:  209% 1210% 1219, 1220, 1221*

\let primitive: 1219.

\letegname primitive: 1478%*

\letlatinname primitive: 1478%

let-name:  209% 1210% 1460% 1461* 1478%

\letnoteqchar primitive: 1478%*

\letnoteqcharif primitive: 1478%*
\letnoteqname primitive: 1478%*
\letsemiticname primitive: 1478%

letter: 207, 232, 262, 289, 291, 294F298% 347, 354,
3567935, 961, 1029, 1030* 1038F 1090F 1124F
1151% 1154* 11607 1384F 1432F 1435%

letter_token: 289, 445F 1470%

level: 410, 413¥ 415, 418, 4267 428% 461.

level_boundary: 268, 270, 274, 282.

level_one: 221, 228, 232, 254, 264, 272, 277, 278,
279, 280, 281, 283, 780, 1304, 1335¥1369, 1401*

level_zero: 221, 222¥ 272, 276, 280.

If: 540, 560, 565, 566, 575, 576%*

Ift_hit: 906, 907, 908, 910, 911, 1033, 1035, 1040.

Lftlang: 577*617% 1030% 1038% 1122% 1151% 1154*
1256F1328F1338F 1354} 1382F 1383F 1388% 1447F
1450%F 1462F 14767F 1478%F 1479*

LftTag: 1382% 1460F 1479*

Ih: 110F 114, 118, 213, 219% 256, 540, 541, 560,
565, 566, 568, 685, 950.

Liang, Franklin Mark: 2¥919.

lig_char: 143, 144, 193, 206} 652, 841, 842, 866F
870, 871, 898, 903, 1113, 1457*

lig-kern: 544, 545, 549.

lig_kern_base: 550, 552, 557, 566, 571, 573,
576F 1322F 1323*

lig-kern_command: 541, 545.

lig_kern_restart: 557, 741, 752, 909, 1039.

lig_kern_restart_end: 557.

lig_kern_start: 557, 741, 752, 909, 1039, 1434F
1436%*

lig_ptr: 143, 144, 175% 193, 202¥ 2067 896, 898,
903, 907, 910, 911, 1037, 1040.

lig_stack: 907, 908, 910, 911, 1032, 1034} 1035,
1036, 1037, 1038% 1040.

lig-tag: 544, 569, 741, 752, 909, 1039, 1434} 1436*

lig_trick: 162, 652.

ligature_node: 143, 144, 148, 175% 183, 2027} 206}
622F 651F 752, 841, 842, 866F 870, 871, 896,
897, 899¥ 903, 1113, 1121, 1147, 1457%*

ligature_present: 906, 907, 908, 910, 911, 1033,
1035, 1037, 1040, 1432F 1436*
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limit:  300% 302% 303, 307* 318, 328, 330, 331%
343, 348% 350, 351, 352, 354, 355, 356 360,
362, 363, 483% 537% 538, 1337*

Limit controls must follow...:

limit_field:  8T* 300% 302% 534%

limit_switch: 208¥1046, 1156, 1157, 1158.

limits: 682, 696, 733, 749, 1156, 1157.

\limits primitive: 1156.

line: 84%216*304, 313, 328, 329% 331* 362, 424*
494, 495, 538, 663F 675F 1025.

line_break: 162, 814, 815, 828, 839, 848, 862, 863
866} 876, 894, 934, 967, 970, 982, 1096} 1145*

line_diff : 872, 875%*

line_number: 819, 820, 833, 835, 845, 846, 850
864, 872, 874, 875%

line_penalty: 236F 859%F

\linepenalty primitive: 238.

line_penalty_code: 236% 237¥F 238.

line_skip: 224% 247*

\lineskip primitive: 226.

line_skip_code: 149¥ 152, 224F 225% 226, 679.

line_skip_limit: 247F 679.

\lineskiplimit primitive: 248.

line_skip_limit_code: 247F 248.

line_stack: 304, 328, 329%

line_width: 830, 850, 851.

link: 118, 120, 121, 122, 123, 124, 125, 126, 130
133, 134, 135, 140, 143, 150, 164, 168*172, 174*
175% 1765182, 202%204, 212%214, 217+218%223*
933%292, 205, 306%319%323, 339, 357%358, 366,
369, 371, 374%389, 390, 391, 394, 396, 397, 400,
A0T*424% 452, ABA* 466, 467, 470, 478, 489, 495,
496*497, 508, 605, 607, 609, 611, 615, 620, 622*
630, 649% 651% 652, 654, 655, 666, 669% 679,
681, 689, 705, 711, 715, 718, 719, 720, 721
727, 731, 732, 735, 737, 738% 739, 747, 748,
751, 752, 753, 754, 755, 756, T59* 760, 761
766, 767, T70F 7T72F 778, 779, 783, 784, 786,
790, 791, 793, 794, 795, T96* 797, 798, TIO*
801, 802, 803, 804, 805, 806* 807* 808* 809*
812, 814, 816* 819, 821, 822, 829, 830, 837
840, 843, 844, 845, 854, 857, 858, 860, 861,
862, 863, 864, 865, S66* 867, 869, 873, 874,
875% 87T+ 879, 880* 881* 882, 883, 884, 885,
886% 887* 888, 890, 894, 896, 897, 898, 899*
903, 905, 906, 907, 908, 910, 911, 913, 914,
915, 916, 917, 918, 932, 938, 960, 968, 969,
970, 973, 979, 980, 981, 986, 988, 991, 994,
998, 999, 1000, 1001, 1005, 1008, 1009, 1014*
1017, 1018, 1019, 1020, 1021%1022, 1023, 1026,
1035, 1037, 1040, 1041*1043% 1064, 1065, 1076*
1081%1086*1096*1100, 1101, 1105* 1110%1119%

1159.
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1120, 1121, 1123¥1125, 1146, 1155% 1168, 1181,
1184, 1185, 1186, 1187, 1191, 1194, 1196% 1199,
1204%1205% 1206, 1226* 1279, 1288, 1297, 1311%
1312%1335% 1339% 13411349, 1368, 1371, 1375
1403% 1412% 14155 1420% 1421% 1422% 1423% 1424*
1425% 1426% 14325 1440% 1457* 1466* 1469% 1472*

list_offset: 135, 649% 769, 1018.

list_ptr: 135, 136, 184% 202% 206* 619* 623, 629,
632658, 663*664, 668, 673, 676, 709, 711, 715
721, 739, 747, T51, 806% 807X 977, 979, 1021%
1087, 1100, 1110% 1146, 1199, 1412* 1469*

list_state_record: 212¥ 213.

list_tag: 544, 569, 570, 708, 740, 749

LJsp: 13325 1412% 1420% 1421% 1465* 1466*

I 953, 956.

link: 124, 126, 127% 129, 130, 131, 145, 149%
164, 169% 772* 819, 821, 1312*

loomem_maz: 116120, 125, 126, 164, 165F 167,
169%170, 171, 172, 178, 639% 1311*1312% 1334*

lo.mem_stat_maz: 162, 164, 1312¥

load_fmt_file: 1303% 1337*

loc: 36, 37*87*300% 302% 303, 307%312, 314% 318,
319% 323, 325, 328, 330, 331% 343, 348* 350,
351, 352, 354, 356* 357* 358, 360, 362, 369,
390, 483% 524*537*¥ 538, 1026, 1027, 1337*

loc_field: 36, 300% 302* 1131

local_base: 220, 2247F 228, 230% 252.

locate_code: 230%F 1384F 1432*

\lcode primitive: 1230%*

locate_code_base: 230F 235F% 12307 1231*

location: 605, 607, 612, 613, 614, 615.

log-file: 54, 56F 75, 534F 1333*

log_name: 532, 534F 1333*

log_only: 54, 57* 58% 62 75, 98, 360, 534% 1328*

1334% 1370* 1480*

log_opened: 92, 93, 527, 528, 534F 535, 1265,
1333% 1334*

\long primitive: 1208.

long_call: 210, 275, 366, 387, 389, 392*309, 1295*

long_help_seen: 1281, 1282, 1283.

long_outer_call: 210, 2367275, 366, 387, 389, 1295*

long_state: 339, 387, 391, 392% 395, 396, 399.

loop: 15, 16¥*

Loose \hbox...: 660F

Loose \vbox...: 674F

loose_fit: 817, 834, 852.

looseness: 2367 848, 873, 875% 1070*

\looseness primitive: 238.

looseness_code: 236F 237F 238, 1070%*

LorRprt: 86F 190F 5817 642F 1398*

LorRprt_err: 336} 1213F 1244} 1398*

\lower primitive: 1071.
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\lowercase primitive: 1286.

lg: 592, 627, 636.

Ir: 592, 627, 636.

LR: 208%212%1090% 14025 1403% 1413% 1471* 1478*
LR_auz_field: 212F 1400% 1450%

LR_bias: 1399% 1402F 1403* 1426*

LR_command: 1412%1415% 1425% 14667 1473*
LR_err: 649F 1422F 1423*

LR_getting: 2097 413% 14767 1477% 1478*
\curboxdir primitive: 1478%

\curdirection primitive: 1478%
\curLRswch primitive: 1478%
\curspeech primitive: 1478*

LR_line_break:

LR_match_stk: 1412F 1425%

LR_miscswch: 236F 1401*

\LRmiscswitch primitive: 1478%

LR_miscswch_code: 236% 237F 1478%

LR node: 424% 1344% 1357 1358* 1360% 1367*
1412% 1415% 1466* 1473*

1096 1145%

LR_nodes: 1415%

LR_setting: 209% 1210% 1476% 1477% 1478*
LR_showswch: 236*1401F 1462*
\LRshowswitch primitive: 1478%*
LR_showswch_code: 2367 237F 1478%
LR_source: 1412% 1415¥ 1466} 1473*
LR_sv: 649*

LR_unbalance: 1426%F

LR _unmatched: 1426%*

LR _updt:
LRbgn:
LRcmd:
LRend:
LRsp:
LRsrc:
LRsw:

1412% 1422%
1399% 1412%
1399% 1400% 1412% 1425* 1450%
1399% 1400% 1412* 1466*
649% 1332% 1412% 1414* 1415% 1423 1425*
1399% 1400* 1412%
1459% 1461% 1462* 1477% 1478*
LRsw.maz: 1030% 1382% 1459% 1460% 1476% 1477*
LRswend: 1459%*
lz: 619%626, 627, 628, 629, 635, 636, 637*
m: 47, 65, 158, 211% 218% 292, 315, 389, 413*

1079, 1194, 1338* 1472*
mac_param: 207, 291, 294F 298%F 347, 474, 477,
AT9% 783, 784, 1045.

macro: 307F 314F 319% 323, 324, 390.
macro_call: 291, 366, 380%382, 387, 388, 389, 391.
macro_def: 473% 477.

mag: 236F 240, 288, 457, 585, 587, 588, 590,
617F 642%F

\mag primitive: 238.

mag-code: 236F 237F 238, 288.

mag-set: 286, 287, 288.
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magic_offset: 764, 765, 766.

main_control: 1029, 1030¥ 1032, 1040, 1041} 1052,
1054, 1055, 1056* 1057, 1126, 1134, 1208,
1200, 1332% 1337% 1344 1347.

main_f: 1032, 1034* 1035, 1036, 1037, 1038*
1039, 1040.

1032, 1036, 1037, 1039, 1040.

main-j: 1032, 1039, 1040.

main_k: 1032, 1034* 1039, 1040, 1042

main_lig_loop: 1030%*1034* 1037, 1038*1039, 1040.

main_loop: 1030%*

main_loop_lookahead:
1038*

main_loop_move:

main_loop_move_lig:

main_loop_wrapup:

main_loop_2: 1030%*

main-p: 1032, 1035, 1037, 1040, 1041% 1042,
1043% 1044, 1432*

1032, 1034*

major-tail: 912, 914, 917, 918.

make_accent: 1122F 1123*

make_box: 208%1071, 1072*1073, 1079, 1084, 1478*

make_eqstr: 1482F 1483*

make_fraction: 733, 734, T43.

make_left_right: 761, 762.

make_mark: 1097, 1101.

make_math_accent: 733, 738*

make_name_string: 525F

make_op: 733, 749.

make_ord: 733, 752.

make_over: 733, 734.

make_radical: 733, 734, 737.

make_scripts: 754, 756.

make_semi_accent: 1122F 1457*

make_string: 43, 48, 52F 260, 517, 525% 939, 1257F
1279, 1328* 1333* 1443*

\maketwin primitive: 1254%

make_under: 733, 735.

make_vcenter: 733, 736.

manLR: 1399% 1402% 1412F 1473*

manrbox: 1399F 1402F 1408F 1473*

manual: 1030 1399% 1401* 1476* 1478*

mark: 208F 265F 266F 1097.

\mark primitive: 265%

mark_node: 141, 148, 175% 183, 202¥ 2067 647,
651% 730, 761, 866* 899% 968, 973, 979,
1000, 1014* 1101.

mark_ptr: 141, 142, 196, 202¥206F7979, 1016, 1101.

mark_text: 307F 3147F 323, 386.

mastication: 341%

match: 207, 289, 291, 292, 294* 391, 392*

main_i:

1030% 1034* 1036, 1037,
1030* 1034* 1036, 1040.

1030* 1034* 1036, 1037
1030* 1034* 1039, 1040.

main_s:
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match_chr: 292, 294F 389, 391, 400.

match_token: 289, 391, 392} 393¥ 394, 476%*

matching: 305, 306F 339, 391.

Math formula deleted...: 1195.

math_ac: 1164, 1165*

math_accent: 208% 265F 266 1046, 1164.

\mathaccent primitive: 265¥*

\mathbin primitive: 1156.

math_char: 681, 692, 720, 722, 724, 738% 741, 749
752, 753, 754, 1151% 1155% 1165*

\mathchar primitive: 265%*

\mathchardef primitive: 1222%

math_char_def_code: 1222F 1223% 1224*

math_char_num: 208F 265726671046, 1151%1154*

math_choice: 208F 265F 266} 1046, 1171.

\mathchoice primitive: 265¥*

math_choice_group: 269, 1172, 1173, 1174.

\mathclose primitive: 1156.

math_code: 230F 232, 236¥ 414, 1151F1154*

\mathcode primitive: 1230%*

math_code_base: 230F 235¥% 414, 1230F 1231%
1232% 1233*

math_comp: 208F1046, 1156, 1157, 1158.

math_font_base: 230F 232, 234* 1230F 1231*

math_fraction: 1180, 1181.

math_given: 208* 413% 1046, 1151%* 1154* 1222*
1223% 1224* 1480*

math_glue: 716, 732, 766.

math_group: 269, 1136, 1150, 1153, 1186.

\mathinner primitive: 1156.

math_kern: 717, 730.

math_left_group: 269, 1065, 1068, 1069, 1150, 1191.

math_left_right: 1190, 1191.

math_limit_switch: 1158, 1159.

math-node: 147, 148, 175183, 202 206* 622% 651*
817, 837, 866* 879, 881% 1147.

\mathop primitive: 1156.

\mathopen primitive: 1156.

\mathord primitive: 1156.

\mathpunct primitive: 1156.

math_quad: 700, 703, 1199.

math_radical: 1162, 1163.

\mathrel primitive: 1156.

math_shift: 207, 289, 204* 208* 347, 1090% 1137
1138, 1193, 1197, 1206.

math_shift_group: 269, 1065, 1068, 1069, 1130,
1139%1140, 1142, 1145%1192, 1193, 1194, 1200%

math_shift_token: 289, 1047, 1065.

math_spacing: 764, 765.

math_style:  208%1046, 1169, 1170, 1171.

math_surround: 247F 1196*

\mathsurround primitive: 248.
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math_surround_code: 247T¥ 248.

math_text_char: 681, 752, 753, 754, 755.

math_type: 681, 683, 687, 692, 698, 720, 722, 723
734, 735, 737, T38%T41, 742, 749, T51, 752, 753,
754, 755, 756, 1076* 1093, 1151* 1155* 1165%
1168, 1176, 1181, 1185, 1186, 1191.

math_z_height: 700, 737, 757, 758, 759%*

mathchar: 433%*

mathex: 701.

mathsy: 700.

mathsy-end: 700.

mazx_answer: 105.

maz_buf-line: 11%

max_buf_stack: 30, 31%331% 374% 1334*

maz_char_code: 207, 303, 344, 1233*

maz_command: 209F 210, 2117} 219¥ 358, 366,
368, 380% 381* 478, 782.

maz-d: 726, 727, 730, 760, 761, 762.

mar_dead_cycles: 236% 240, 1012.

\maxdeadcycles primitive: 238.

mar_dead_cycles_code: 236¥F 2377F 238.

max_depth: 247F 980, 987.

\maxdepth primitive: 248.

maz_depth_code: 247F 248.

maz_dimen: 421, 460, 641, 668, 1010, 1017,
1145% 1146, 1148.

maz-group-code: 269.

maz_h: 592, 593, 641, 642% 726, 727, 730,
760, 761, 762.

maz_halfword: 11F¥14, 110F 111, 113¥ 124, 125,
126, 131, 132, 289, 290, 424* 820, 848, 850,
982, 991, 996, 1017, 1106, 1249, 1325*

maz_in_open: 11714, 304, 328, 378F 1467*

max_in_stack: 301, 321, 331F 1334*

maz_internal: 209¥ 4137 4407F 448, 455, 461.

max_nest_stack: 213, 215, 216} 1334¥

maz_non_prefived_command: 208F1211, 1270.

max_param_stack: 308, 331% 390, 1334*

maz_print_line: 11F 14, 54, 58F 61F 72, 176}
537% 638* 1280

max_push: 592, 593, 619F 629, 642F

maz_quarterword: 11F110% 111, 113F 159F 274,
797, 798, 944% 1120, 1438*

mar_sove_stack: 271, 272, 273, 1334%*

maz_selector: 54, 246, 311, 465, 470, 534F 638F
1257% 1279, 1368, 1370F 1443*

max_strings: 11% 38, 43, 111, 517, 525¥ 1310%
1332% 1334* 1394* 1395%

mazr_v: 592, 593, 641, 642%F

\meaning primitive: 468*

meaning_code: 468F 469F 471F 472*

med_mu_skip: 224%
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\medmuskip primitive: 226.

med_-mu_skip_code: 224% 225% 226, 766.

mem: 11%¥12%115, 116% 118, 124, 126, 131, 133,
134, 135, 140, 141, 150, 151, 157, 159% 162,
163, 164, 165% 167, 172, 182, 186, 203, 205,
206% 221, 224% 275, 201, 387, 420, 489, 605,
652, 680, 631, 683, 636, 687, 720, 725, T42,
753, 769, TT0X T72¥ 797, 816* 818, 819, 822,
823, 832, 843, 844, 847, 848, 850, 860, 861,
889%925, 1149% 1151* 1160% 1163, 1165* 1181,
1186, 1247, 1248, 1311% 1312% 1339%

mem_bot: 11F 12% 14, 111, 116% 125, 126, 162,
164, 1307, 1308} 1311* 1312%

mem_end: 116¥118, 120, 164, 165% 167, 168% 171,
172, 174% 176 182, 293, 1311% 1312% 1334*

mem_maz: 11%¥12¥ 14, 110% 111, 116% 120, 124,
125, 165* 166.

mem_min: 11% 12% 111, 116* 120, 125, 165%
166, 167, 169% 170, 171, 172, 174% 178, 182,
1249, 1312% 1334*

mem_top: 11% 14, 111, 116* 162, 164, 1249,
1307, 1308% 1312*

Memory usage...: 639%

memory_word: 110¥114, 116¥ 182, 212F 218} 221,
953%268, 271, 275, 548, 549, 800* 1305% 1380%

208% 1276, 1277, 1278.

1277.

message:

\message primitive:

METAFONT: 589.

mid: 546.

mid_line: 87*303, 328, 344, 347, 352, 353, 354

mid_rule: 149 175% 202% 206* 224% 1440%

\midrule primitive: 1478%

mid_rule_code: 224F 225% 1440F 1478%*

mid_rule_depth: 1437F 1441%

mid_rule_depth_code: 1437*

mid_rule_height: 1437¥ 1441%*

mid_rule_height_code: 1437%*

mid_rule_ok: 1432%

mid_rule_shrink: 1437F 1440%*

mad_rule_shrink_code: 1437*

mid_rule_stretch: 1437F 1440%

mid_rule_stretch_code: 143T*

mid_rule_stretch_order: 1437F 1440%

mid_rule_stretch_order_code: 1437*

mid_rule_width: 1437F 1440¥

mid_rule_width_code: 1437F 1440%

\millions primitive: 468*

millions_code: 468F 469% 471% 472*

min_halfword: 11% 110* 111, 113* 115, 230*
1027, 1325%*

min_internal: 208% 413% 440% 448, 455, 461.
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min_quarterword: 12F110% 111, 112F 113F 134,
136, 140, 185% 221, 274, 549, 550, 554, 556,
557, 566, 576 649F 668, 685, 697, 707, 713,
714, 796 801, 803, 808} 920, 923, 924, 943*
044% 945, 946, 958, 963, 964, 965, 994, 1012,
1081F 11107 1324%F 1325F 1412%*

mintmal_demerits: 833, 834, 836, 845, 855.

minimum-demerits: 833, 834, 835, 836, 854, 855.

minor_tail: 912, 915, 916.

minus: 462.

Misplaced &:

Misplaced \cr:

1128%
1128%

Misplaced \noalign: 1129.
Misplaced \omit: 1129.
Misplaced \span: 1128*

Missing = inserted: 503%

Missing # inserted...: 783.
Missing $ inserted: 1047, 1065.
Missing \cr inserted: 1132.
Missing \endcsname...: 373.
Missing \endgroup inserted: 1065.
Missing \right. inserted: 1065.
Missing { inserted: 403, 475, 1127.
Missing } inserted: 1065, 1127.

Missing ‘to’ inserted: 1082.
Missing ‘to’...: 1225.
Missing $$ inserted: 1207.

Missing character: 581%
Missing control...: 1215%1444%*
Missing delimiter...: 1161.
Missing font identifier: 577¥

Missing number...: 415, 446.

mkern: 208%1046, 1057, 1058, 1059.

\mkern primitive: 1058.

mil_field: 212F 213, 218*

mlist: 726, 760.

mlist_penalties: 719, 720, 726, 754, 1194,
11963 1199.

mlist_to_hlist: 693, 719, 720, 725, 726, 734, 754,
760, 1194, 1196F 1199.

mm: 458.

mmode: 211%¥212% 213, 218¥501* 718, 775, 776,
800F 812, 1030F 1045, 1046, 1048, 1056F 1057,
1073, 1078F 1080, 1092, 1097, 1109, 1110%
1112, 1116, 1120, 1130, 1136, 1140, 1145%F
1150, 1154F1158, 1162, 1164, 1167, 1171, 1175,
1180, 1190, 1193, 1194, 1471*

mode: 211F212% 213, 215, 216F 299, 418, 422,
424% 501F 718, 775, 776, 785, 786, T87F 796¥
799% 804, 807F808%809F 812, 1025, 1029, 1030¥F
1034% 1035, 10497F 1051, 1056 1076% 1078F
1080, 1083F 10863 1091* 1093, 1094, 1095,

PART 65: INDEX 283

1096% 1099, 1103, 1105% 1110% 1117, 1119%
1120, 1136, 1138, 1145F 1167, 1194, 1196% 1200%
1243, 1370% 1371, 1377, 1432%
mode_field: 212%213, 218F 422, 800F 1244*
mode_line: 212¥213, 215, 216¥304, 804, 815, 1025.
month: 236F 241¥ 536F 617F 1328%*
\month primitive: 238.
month_code: 236F 237F 238.

months: 534% 536F

more_name: 512, 516F 526, 531*

\moveleft primitive: 1071.

move_past: 619F622F 6257629, 631F634, 1441*

\moveright primitive: 1071.

movement: 607, 609, 616.

movement_node_size: 605, 607, 615.

mrule_init: 149% 236F 1432} 1440%F

\midruleinit primitive: 1478%*

mrule_init_code: 236F 237F 1478%

mskip: 208% 1046, 1057, 1058, 1059, 1078*

\mskip primitive: 1058.

mskip_code: 1058, 1060.

mstate: 607, 611, 612.

mtype: 4F

mu: 447, 448, 449, 453% 455, 461, 462.

mu: 456.

mu_error: 408, 429, 449, 455, 461.

mu-glue: 149F 155, 191, 424F 717, 732, 1058,
1060, 1061.

mu_mult: 716, 717.

mu_skip: 224F 427*

\muskip primitive: 411.

mu_skip_base: 224F 227, 229, 1224% 1237F 1480%*

\muskipdef primitive: 1222%

mu_skip_def_code: 1222% 1223% 1224%

mu_val: 410, 411, 413% 424% 427% 429, 430, 449
451, 455, 461, 465, 1060, 1228, 12361237+

mult_and_add: 105.

mult_integers: 105, 1240.

multiply:  209F265% 2667 12107 1235, 12363 1240.

\multiply primitive: 265%

mus_prim: 1480%

Must increase the x:

1303*

1079, 1119%1138, 1211, 1275% 1338% 1447*
name: 300%302F303, 304, 307¥311, 313, 314¥323,
328, 329%331F337%360, 390, 483% 537} 1446*
name_field: 84%F 300F 302*
name_in_progress: 378%526, 527, 528, 1258.
name_length: 26% 519, 523, 525%*
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name_of_file: 26¥ 51*% 519, 523, 525% 530%*

natural: 644, 705, 715, 720, 727, 735, 737, 7T38*
748, 754, 756, T5O* TO6* T99% 806* 977, 1021*
1100, 1125, 1194, 1199, 1204% 1457*

nd: 540, 541, 560, 565, 566, 569.

ne: 540, 541, 560, 565, 566, 569

neg_max_strings: 11% 1394*

neg_trie_op_size: 11% 943F 944*

negate: 16* 65, 103* 105, 106, 107, 430, 431,
440% 448, 461, 775, 1393%

negative: 106, 413¥430, 440F 4417 448, 461, 1472%

nest: 212% 213, 216% 217% 218% 210% 413% 422
775, 800* 995, 1244* 1450%

nest_ptr: 213, 215, 216 217F 218F 422, 775,
800% 995, 1017, 1023, 1091% 1100, 1145*
1200% 1244* 1450%

nest_size: 11%213, 216*218% 413* 1244% 1334*

nestLR_cmd: 1450%

new_character: 582, 755, 915, 1117, 1123¥
1124% 1457%

new_choice: 689, 1172.

new_delta_from_break_width: 844.

new_delta_to_break_width: 843.

new_disc: 145, 1035, 1117, 1432%*
new_font: 1256F 1257*
new_glue: 153, 154, 715, 766, 786, 793, 795, 809%F

1041%1043% 1054, 1060, 1171, 1440F 1469*

new_graf: 1090¥ 1091%

new_hlist: 725, 727, 743, 748, 749, 750, 754,
756, 762, T67.

new_hyph_exceptions: 934, 1252,

new_interaction: 1264, 1265.

new_kern: 156, 705, 715, 735, 738% 739, 747, 751,
753, 755, 759% 910, 1040, 1061, 1112, 1113,
1125, 1204% 1434% 1436% 1457*

new_lig_item: 144, 911, 1040.

new_ligature: 144, 910, 1035, 1432%*

new_line: 303, 3317343, 344, 345, 347, 483¥537*

new_line_char: 59F 2367 244.

\newlinechar primitive: 238.

new_line_char_code: 236 237¥ 238.

new_LJ: 1412F 1466*

new.LR: 1412%1415% 1416* 1417* 1426* 1430*

new_math: 147, 1196%*

new-noad: 686, 720, 742, 753, 1076% 1093, 1150,
1155% 1158, 1168, 1177, 1191.

new-null_box: 136, 706, 709, 713, 720, 747, 750,
779, 793, 809* 1018, 1054, 1091% 1093, 1469*

new_param_glue: 152, 154, 679, 778, 816F886F 887*
1041%1043* 1091* 1203* 1205% 1206, 1440%

new_patterns: 960, 1252.
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new_penalty: 158, 767, 816 890, 1054, 1103,
1203F 1205F 1206.

new-rule: 139, 463, 666, 704.

new_save_level: 274, 645, 774F 785, 791, 1025,
1063, 1099, 1117, 1119F 1136.

new_semi_font: 1256F 1443%*

new_skip_param: 154, 679, 969, 1001.

new_spec: 151, 154, 430, 462, 826, 976, 1004,
1042, 1043% 1239, 1240, 1440%

new_string: 54, 57¥ 58% 465, 470, 617F 1257F
1279, 1328F 1368, 1443*

new_style: 688, 1171.

new_trie_op: 943¥ 9447F 945, 965.

new_whatsit: 1349, 1350, 1354F 1376, 1377.

new_write_whatsit: 1350, 1351, 1352, 1353.

nert: 256, 257, 259, 260.

next_break: 877F 878.

next_char: 545, 741, 753, 909, 1039, 14347 1436*
next-p:  619%622%626, 629, 630, 631* 633% 635

nh: 540, 541, 560, 565, 566, 569.

ni: 540, 541, 560, 565, 566, 569.

nil: 16%*

nk: 540, 541, 560, 565, 566, 573.

nl:  59F540, 541, 545, 560, 565, 566, 569, 573, 576¥

nn: 311, 312.

No pages of output: 642%

no_align: 208F 265F 266} 785, 1126.

\noalign primitive: 265%

no-align_error: 1126, 1129.

no_align_group: 269, 768, 785, 1133.

no_boundary: 208F 265F 266F 1030F 1038F
1045, 1090%*

\noboundary primitive: 265%*

no_break_yet: 829, 836, 837.

no_expand: 210, 265F 266 366, 367.

\noexpand primitive: 265%

no_expand_flag: 358, 506*

\noindent primitive: 1088.

no_limits: 682, 1156, 1157.

\nolimits primitive: 1156.

no_new_control_sequence: 256, 257, 259, 264, 365F
374F 1336, 14807 1481*

no_print: 54, 57F 58% 75, 98.

no_shrink_error_yet: 825, 826, 827.

no_tag: 544, 569.

noad_size: 681, 686, 698, 753, 761, 1186, 1187.

node_list_display: 180% 184F 188, 190}%195¥197.

node_r_stays_active: 830, 851, 854.

node_size: 124, 126, 127% 128, 130, 164, 1697
1311F 1312*

noformat: 2¥ 1483%

nom: 560, 561, 563* 576*
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non_address: 549, 552, 576F 909, 916, 1034*

non_char: 549, 552, 576F 897, 898, 901, 908,
909, 910, 911, 915, 916, 917, 1032, 1034%¥
1035, 1038¥ 1040.

non_discardable: 148, 879.

non_math: 1046, 1063, 1144.

non_script: 208% 265F% 266F 1046, 1171.

\nonscript primitive: 265F732.

none_seen: 611, 612.

NONEXISTENT: 262.

Nonletter: 962.

nonnegative_integer: 69% 101, 107.

nonstop_mode: 73, 86F 360, 363, 484, 1262, 1263.

\nonstopmode primitive: 1262.

nop: 583, 585, 586, 588, 590.

norm_min: 1091F 1200% 1376, 1377.

normal: 135, 136, 149¥ 150, 153, 155, 156, 164,
177, 186, 189, 191, 305, 3317 336} 369, 448,
471F 473F 480, 482, 485, 489, 490, 507F 619¥
625F 629, 634, 650, 657, 658, 659, 6607 664,
665, 666, 667, 672, 673, 674% 676, 677, 678,
682, 686, 696, 716, 732, 749, 777, 801, 810,
811, 825, 826, 896, 897, 899F 976, 988, 1004,
1009, 1030¥1156, 1163, 1165¥1181, 1201, 1219,
1220, 1221% 1239, 1382 1460% 1462* 1478*

normal_paragraph: T74F 785, 787F 1025, 1070%F
1083%F 1094, 10967 1099, 1167.

normalize_selector: 78, 92, 93, 94, 95, 863.

Not a letter: 937.

not_found: 15, 45, 46, 448, 455, 560, 570, 607,
611, 612, 895, 930, 931, 934, 941, 953, 955,
970, 972, 973, 1138, 1146, 1365, 1462%*

notexpanded: : 258.

np: 540, 541, 560, 565, 566, 575, 576%*

nucleus: 681, 682, 683, 686, 687, 690, 696, 698,
720, 725, 734, 735, 736, 737, 738F 741, 742,
749, 750, 752, 753, 754, 755, 107671093, 1150,
1151F1155¥1158, 1163, 1165571168, 1186, 1191.

null: 115, 1167118, 120, 122, 123, 125, 126, 135,
136, 144, 145, 149* 150, 151, 152, 153, 154,
164, 168F 1697 175* 1767 182, 200, 201, 202F
204, 210, 212% 217* 218% 219% 222% 223% 232,
233F 275, 292, 294F 295, 306} 307F 312, 314F
325, 331F 357% 358, 371, 374% 382, 383, 386,
390, 391, 392% 397, 400, 407* 410, 420, 423,
424% 452, 464F 466, 473F 478, 482, 489, 490,
497, 505, 508, 549, 552, 576F 578F 582, 606,
611, 615, 619F 623, 629, 632} 648, 649F 651F
655, 658, 664, 666, 668, 673, 676, 681, 685,
689, 692, 715, 718, 719, 720, 721, 726, 731,
732, 752, 754, 755, 756, 760, 761, 766, 767,
TTLETT4% 776, 777, 783, 784, 789, 790, 791,
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792F 794, 796} 797, 799¥ 801, 804, 805, 806%F
807F 812, 816* 821, 829, 837, 840, 846, 847,
848, 850, 856, 857, 858, 859* 863, 864, 865,
867, 869, 872, 877¥ 878, 879, 881F 882, 883,
884, 885, 887F 888, 889* 894, 896, 898, 903,
906, 907, 908, 910, 911, 913, 914, 915, 916,
917, 918, 928, 932, 935, 968, 969, 970, 972,
973, 977, 978, 979, 981, 991, 992} 993, 994,
998, 999, 1000, 1009, 1010, 1011, 1012, 1014*
1015, 1016, 1017, 1018, 1020, 1021¥1022, 1023,
1026, 1027, 1028, 1030¥1032, 1035, 1036, 1037,
1038%1040, 1042, 1043F%1070F1074, 1075, 10767
1079, 1080, 1081F1083F1087, 1091F1096F 1105F
1110¥%1119F 1121, 1123%1124F 1131, 1136, 11397
1145% 1146, 1149%1167, 1174, 1176, 1181, 1184,
1185, 1186, 1194, 1196%1199, 1202, 1205* 1206,
1226%1227, 1247, 1248, 1283, 1288, 1296, 1311*
1312%1332F 1335713397 1353, 1354F 1368, 1369,
1375, 1395F 14007 1403F 1404F 1405F 14067 1407F
1412%1421%1423% 1425% 1426* 1437* 1439 1440*
1442% 1457% 1462* 1466 1469% 1472* 1480*

null delimiter: 240, 1065.

null_character: 555, 556, 722, 723.

null_code: 22, 232.

null_cs: 222%262, 263, 354, 374% 1257F 1443*

null_delimiter: 684, 685, 1181.

null_delimiter_space: 247F 706.

\nulldelimiterspace primitive: 248.

null_delimiter_space_code: 247TF 248.

null_flag: 138, 139, 463, 653, 779, 793, 801.

null_font: 230%232, 552, 553, 560, 576¥ 577 617F
663F 706, 707, 722, 864, 1257F 1322¥ 1323F
1339% 1442% 1443* 14447 1480%

\nullfont primitive: 553.

null_list: 14, 162, 3807F 780.

nullify: 1444%F

num: 450, 458, 585, 587, 590.

num-style: 702, 744.

Number too big: 445%*

\number primitive: 468*

number_code: 468F 469% 470, 471% 472*

numerator: 683, 690, 697, 698, 744, 1181, 1185.
numl: 700, 744.
num2: 700, 744.
nums: 700, 744.

nw: 540, 541, 560, 565, 566, 569

nz_plus_y: 105, 455, 716, 1240.

o: 264, 607, 6497 668, 791, 800*

octal_token: 438, 4447F 1472%

odd: 62¥100, 193, 504, 758, 898, 902, 908, 909,
913, 914, 1211, 1218.

odelta: 1457%
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off-save: 1063, 1064, 1094, 1095, 1130, 1131,
1140, 1192, 1193.

0K: 1298.

OK_so_far: 440F 445%

OK_to_interrupt: 88¥96F97, 98, 327, 1031.

old_l: 829, 835, 850.

old_mode: 1370F 1371.

old_rover: 131.

old_setting: 245, 246, 311, 312, 465, 470, 534% 617*
638% 1257% 1279, 1368, 1370* 1443*

omit: 208%F 265F 2667 788, 789, 1126.

\omit primitive: 265%

omit_error: 1126, 1129.

omit_template: 162, 789, 790.

Only one # is allowed...: T784.

op_byte: 545, 557, 741, 753, 909, 911, 1040,

1434% 1436%*

op_noad: 682, 690, 696, 698, 726, 728, 733, 749,
761, 1156, 1157, 1159.

op_start: 920, 921, 924, 945, 1325%*

open_areqa: 1341F1351, 1356} 1374F% 1473*

open_ext: 1341% 1351, 1356% 1374% 1473*

open_fmit_file: 524F 1337*

\openin primitive: 1272%

\openinR primitive: 1272*

open_log_file: 78, 92, 360, 471F 532, 534} 535,
537% 1257% 1335% 1443%

open_name: 1341%¥ 1351, 13567 1374} 1473*

open_noad: 682, 690, 696, 698, 728, 733, 761,
762, 1156, 1157.

open_node: 1341% 13447F 13467 1348F 1356} 1357F
1358F 1373*

open_node_size:

open_or_close_in:

\openout primitive: 1344%

\openoutR primitive: 1478%*

open_parens: 304, 331F 362, 537F 1335*

open_R_node: 1341%* 1348% 13577 1358% 1373*
1374% 1473 1474% 1478%

\or primitive: 491.

or_code: 489, 491, 492, 500, 509%*

or_§:  168* 169% 190% 102% 211* 306* 336* 338*
428% 4TO% 503% 530% 663% 675% T92* 1049%
1232% 1237% 1244* 1388*

ord: 20.

ord-noad: 681, 682, 686, 687, 690, 696, 698
728, 729, 733, 752, 753, 761, 764, 765, 1075
1155% 1156, 1157, 1186.

order: 177.

oriental characters:

other_A_token: 445%

1341% 1351, 1357% 1358*
1274, 1275*

134, 585.
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other_char: 207, 232, 289, 291, 294% 298% 347,
445% 464% 526, 935, 961, 1030* 1038* 1090*
1124% 1151% 1154% 1160% 1435*

other_token: 289, 438, 440F 445% 464F 503F
1065, 1446% 1472%

othercases: 10.

others: 10.

Ouch...clobbered: 1332%

out_param: 207, 289, 291, 294F 357*

out_param_token: 289, 479%

out_what: 1366, 1367F 1373 1375.

\outer primitive: 1208.

outer_call: 210, 275, 339, 351, 353, 354, 357* 366,
387, 391, 396, 780, 1152, 1295F 1369.

outer_doing_leaders: 619F 628, 629, 637*

output: 4%

Output loop...: 1024.

Output routine didn’t use...:

Output written on x: 642%F

\output primitive: 230%

output_active: 421, 663¥ 675% 986, 989F 9907
994, 1005, 1025, 1026

output_file_name: 532, 533, 642%*

output_group: 269, 1025, 1100.

output_penalty: 236¥

\outputpenalty primitive: 238.

output_penalty_code: 236F237F 238, 1013.

output_routine: 230% 1012, 1025.

output_routine_loc: 230%231F232, 307F 323, 1226*

output_text: 307F314F 323, 1025, 1026.

\over primitive: 1178.

over_code: 1178, 1179, 1182.

over_noad: 687, 690, 696, 698, 733, 761, 1156.

\overwithdelims primitive: 1178.

overbar: 705, 734, T37.

overflow: 42, 43, 94, 120, 125, 2167 260, 273,
974, 321, 328, 374* 390, 517, 580, 940, 944*
954, 964, 1333*

1028.

Overflow in arithmetic: 97 104.
Overfull \hbox...: 666.
Overfull \vbox...: 677.

overfull boxes: 854.

overfull_rule: 247F 666, 8007 804.

\overfullrule primitive: 248.
overfull_rule_code: 247F 248.

\overline primitive: 1156.

pr 120, 123, 125, 130, 131, 136, 139, 144, 145, 147
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970, 993, 994, 1012, 1064, 1068, 1075, 1079,
1086*1093, 1096* 1101, 1105*1110*1113, 1119%
1123%1138, 1151*1155* 1160 1174, 1176, 1184,
1191, 1194, 1211, 1236*1244* 1288, 1293, 1302*
1303% 1348* 1349, 1355, 1368, 1370* 1373* 1403*
1415% 1426* 1440% 1447* 1457* 1462* 1466* 1472*

pack_begin_line: 661, 662, 663*675% 804, 815.

pack_buffered_name: 523, 524%*

pack_cur_name: 529, 530% 537F 1275F 1374*

pack_file_name: 519, 529, 563*

pack_job_name: 529, 532, 534} 1328%*

pack_lig:  1035.

package: 1085, 1086*

packed_ASCII_code: 38, 39, 947.

page: 304.

page_contents: 421, 980, 986, 987, 991, 1000,
1001, 1008.

page-depth: 982, 987, 991, 1002, 1003, 1004,
1008, 1010.

\pagedepth primitive: 983.

\pagefilstretch primitive: 983.

\pagefillstretch primitive: 983.

\pagefilllstretch primitive: 983.

page_goal: 980, 982, 986, 987, 1005, 1006, 1007,
1008, 1009, 1010.

\pagegoal primitive: 983.

page_head: 162, 215, 980, 986, 988, 991, 1014*
1017, 1023, 1026, 1054.

page-ins_head: 162, 981, 986, 1005, 1008, 1018,

1019, 1020.
page_ins_node_size: 981, 1009, 1019.
page_loc: 638F 640.

page_max_depth: 980, 982, 987, 991, 1003, 1017.

page_shrink: 982, 985, 1004, 1007, 1008, 1009.

\pageshrink primitive: 983.

page_so_far: 421, 982, 985, 987, 1004, 1007,
1009, 1245.

page-stack: 304.

\pagestretch primitive: 983.

page_tail: 215, 980, 986, 991, 998, 1000, 1017,
1023, 1026, 1054.

page_total: 982, 985, 1002, 1003, 1004, 1007,
1008, 1010.

\pagetotal primitive: 983.

panicking: 165¥ 166, 1031, 1339*

\par primitive: 334.

par_bgn_R: 1399F 1404*
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par_end: 207, 334, 335, 1046, 1094.

par_fill_skip: 224%F 816%*

\parfillskip primitive: 226.

par_fill_skip_code: 224% 225% 226, 816*

par_indent:  247F 1091F 1093.

\parindent primitive: 248.

par_indent_code: 24T¥ 248.

par_loc: 333, 334, 351, 1313, 1314

\parshape primitive: 265%

par_shape_loc: 230¥ 232, 233% 1070% 1248.

par_shape_ptr: 230F 232, 233¥ 423, 814, 847, 848,
850, 889% 1070% 1149% 1249.

par_skip: 224F 1091*

\parskip primitive: 226.

par_skip_code: 224F 225% 226, 1091*

par_token: 333, 334, 339, 392%395. 399, 1095, 1314.

Paragraph ended before...: 396.

param: 542, 547, 558, 1437*F

param_base: 550, 552, 558, 566, 574, 575, 576F
578% 580, 700, 701, 1042, 1322% 1323% 1440%

param_end: 558.

param_ptr: 308, 323, 324, 331F 390.

param_size: 11F 308, 390, 1334F

param_stack: 307F308, 324, 359, 388, 389, 390.

param_start: 307¥ 323, 324, 359.

parameter: 307F 314F 359.

parameters for symbols: 700, 701.

Parameters...consecutively: 476%
Pascal-H: 3.

Pascal: 1, 10, 693, 764.
pass_number: 821, 845, 864.
pass_text: 366, 494, 500, 509F 510.

821, 845, 846, 864, 865.
821, 845, 865.
1252.
1250.

96* 98.

Passive:

passive_node_size:

Patterns can be...:

\patterns primitive:

pause_for_instructions:

pausing: 236F 363.

\pausing primitive: 238.

pausing_code: 236F 237F 238.

pc: 458.

pen: 726, 761, 767, 877F 890.

penalties: 1102.

penalties: 726, 767.

penalty: 157, 158, 194, 4247F 8167 8667 973, 996,
1000, 1010, 1011, 1013.

\penalty primitive: 265%*

penalty_node: 157, 158, 183, 202¥ 2067 424 ¥ 730,
761, 767, 8163 817, 837, 856, 866 879, 899F
968, 973, 996, 1000, 1010, 1011, 1013, 1107.

py-field: 212F% 213, 218%219F 422, 1244*




288 PART 65: INDEX

pi: 829, 831, 851, 856, 859% 970, 972, 973, 974,
994, 1000, 1005, 1006.

plain: 521%524F 1331.
Plass, Michael Frederick: 2¥ 813.
Please type...: 360, 530%

Please use \mathaccent...: 1166.
PLtoTF: 561.

plus: 462.

point_token: 438, 440% 448, 452, 1472%

pointer: 115, 116*118, 120, 123, 124, 125, 130
131, 136, 139, 144, 145, 147, 151, 152, 153,
154, 156, 158, 165% 167, 172, 198, 200, 201,
202% 204, 212% 217* 218% 252, 256, 259, 263,
275, 276, 277, 278, 279, 281, 284, 295, 297
305, 306* 308, 323, 325, 333, 336* 366, 382,
388, 389, 407* 413* 450, 461, 463, 464% 465,
AT3¥ 482, 489, 497, 498* 549, 560, 582, 592,
605, 607, 615, 619% 629, 638* 647, 649* 668,
679, 686, 688, 689, 691* 692, 704, 705, 706,
709, 711, 715, 716, 717, 719, 720, 722, 726,
734, 735, 736, T37, T38% 743, 749, 752, 756,
762, TTOX T72% TTAX T8T T91, T99* 800% 814,
821, 826, 828, 829, 830, 833, 862, 872, 87T+
892, 900, 901, 906, 907, 912, 926, 934, 968,
970, 977, 980, 982, 993, 994, 1012, 1030* 1032,
1043%1064, 1068, 1074, 1075, 1079, 1086* 1093,
1096%1101, 1105¥1110¥%1113, 1119%1123¥1138,
1151%1155%1160% 1174, 1176, 1184, 1191, 1194,
1198, 1211, 1236%1257*1288, 1293, 1302*1303*
1345, 1348%1349, 1355, 1368, 1370% 1373*1403*
1414% 1415% 14255 1426* 1430% 1439% 1440% 1443*
1447% 1457% 1459% 1465* 1466* 1472% 1480%

Poirot, Hercule: 1283.

pool_file: 47, 50, 51% 52F 53*

pool_name: 11F 51%

pool_path_spec: 51%*

pool_pointer: 38, 39, 45, 46, 60F 69F 70 264, 407*
464% 465, 470, 513, 519, 602, 638% 929, 934
1368, 1380% 1397* 1480* 1481*

poolptr: 38, 39, 41, 42, 43, 44, 47, 52% 58% T0*
198, 260, 464% 465, 470, 516% 525% 617* 1309*
1310% 1332 1334 1339% 1368.

pool_size: 11% 38, 42, 52% 58% 198, 525% 1310%
1334% 1339* 1368.

pop: 584, 585, 586, 590, 601, 608, 642*

pop_alignment: T72F 800%*

pop_ifstk: 496F 1451%*

pop_input: 322, 324, 329%

pop_lig_stack: 910, 911.

pop_LJ: 1419F 14207 1466%*

pop_LR: 1415% 14187F 1422¥F 1423} 1425%

pop_nest: 217% 796* 799* 812, 816* 1026, 1086*
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1096* 1100, 1119%1145% 1168, 1184, 1206.

pop_SPC:  1354* 1466*
pop_sthLR: 217*816% 1403* 1408* 1410%* 1426*
popprinteq: 59F 69F T0F 317F 1394F 1397 1398F

1451% 14627 1480%F

positive: 107.

post: 583, 585, 586, 590, 591, 642*

post_break: 145, 175F 195F 202 2067} 840, 858,
882, 884, 916, 1119*

post_disc_break: 877F 881% 884.

post_display_penalty: 236¥ 1205F 1206.

\postdisplaypenalty primitive: 238.

post_display_penalty_code: 236} 237¥F 238.

post_line_break: 876, 877F

post_lookahead_one: 1030F 1038*

post_post: 585, 586, 590, 591, 642%*

pprint: 59* 1397F

pr. 800% 80TF 808* 1469*

pre: 583, 585, 586, 617*

pre_break: 145, 175% 195% 202% 206 858, 869,
882, 885, 915, 1117, 1119*

pre_display_penalty: 236F 1203¥ 1206.

\predisplaypenalty primitive: 238.

pre_display_penalty_code: 236¥ 237F 238.

pre_display_size: 247¥1138, 1145% 1148, 1203*

\predisplaysize primitive: 248.

pre_display_size_code: 247¥ 248, 1145%

pre_lookahead_one: 1030F 1038*

preamble: 768, 774*

preamble: TT0FT7T1F 772X 777, 786, 801, 804.

preamble of DVI file: 617*

precedes_break: 148, 868* 973, 1000.

prefic: 209% 1208, 1209, 1210% 1211.

prefized_command: 1210F 1211, 1270.

prepare_mag: 288, 457, 617F 642F 1333*

pretolerance: 236F 828, 863.

\pretolerance primitive: 238.

pretolerance_code: 236% 237F 238.

prev_break: 821, 845, 846, 877F 878.

prev_depth: 212¥213. 215, 418, 679, 775, 786, 787F
1025, 1056*1083%1099, 1167, 1206, 1242, 1243.

\prevdepth primitive: 416.

prev_dp: 970, 972, 973, 974, 976.

prev_graf . 212¥213, 215, 216422, 814, 816% 864
S77* 890, 1091% 1149% 1200% 1242.

\prevgraf primitive: 265%

prev.p: 862, 863, 866* 867, 868% 869, 968, 969
970, 973, 1012, 1014% 1017, 1022.

prev_prev_r: 830, 832, 843, 844, 860.

prevor: 829, 830, 832, 843, 844, 845, 851, 854, 860

prev_s: 862, 894, 896.
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primitive: 226, 230%238, 248, 264, 265% 266* 208*
334, 384, 411, 416, 468* 487 491, 553, 780,
983, 1052, 1058, 1071, 1088, 1107, 1114, 1141,
1156, 1169, 1178, 1188, 1208, 1219, 1222*
1230% 1250, 1254% 1262, 1272 1277, 1286,
1291, 1331, 1332F 1344F 1478*

print: 54, 59% 60% 61* 62* 63, 68* 70* 71, 73, 85
86*89, 91, 94, 95, 168* 169* 175% 177, 178, 182
183, 184*185%186, 187*188, 190%191, 192*193,
195%211%218%210%225%233%234% 237+ 247%251,
262, 263, 284, 288, 204%298%209, 306*317*318,
323, 336%338%339, 363, 373, 395, 396, 398, 400,
428454, 456, 459, 465, AT2*4T9¥502, 503*509*
530% 534* 536* 561, 567, 579, 581% 617* 638*
639% 642% 660% 663* 666, 6TA* 675% 677, 692,
694, 697, 723, 776, T92* 846, 856, 936, 978,
985, 986, 987, 1006, 1011, 1015, 1024, 1049%
1064, 1095, 1132, 1166, 1212*1213%1232% 1237*
1244%1257%1259, 1261F1295¥ 1296, 1298, 13097
1311%1318%1320% 13225 1324% 1328% 1333* 1334*
1335% 1337% 1338% 1330% 1346* 1356% 1398% 1402*
1423%1426F 1443% 14627 1473* 14757 1480% 1481*F

print_ ASCII: 68F 298% 5817 723, 1445%*

print_char: 58%59F%60% 65, 67, 69F 70782, 91, 94,
95, 103* 114, 171, 172, 174¥ 1755 176* 177, 178,
184% 186, 187* 188, 189, 191, 193, 218% 219*
993% 229, 233% 234* 235*% 242, 251, 252, 255,
262, 284, 285, 204* 206* 299, 306* 313, 317*
362, 509* 536* 537* 561, 617* 638* 639* 642*
691%723, 846, 856, 933, 1006, 1011, 1065, 1069,
1212%1213%1280, 1294, 1296, 1311%1320%1322%
1324%1328%1333*%1334F1335* 1340, 1355, 1356F
1391%1392F1393% 13977 1462* 1473F 1475% 1480%*

print_cmd_chr:  223%233% 266* 296* 298% 299, 323
336418, 428%503%510, 1049%1066, 1128%1212%
1213% 1237% 1335% 1339* 1480*

print_cmd_name: 1480F

print_cmd_toks: 1480F

print_commands: 1480%F

print_cs: 262, 293, 314F 401*

print_current_string: 70% 182, 692.

print_delimiter: 691% 696, 697.

print_err: 72, 73, 93, 94, 95, 98, 288, 338F 346,
370, 373, 395, 396, 398, 403, 408, 415, 418
A28% 433% 434, 435, 436* 437 442, 445% 446,
454, 456, 459, 460, 475, AT6* 479% 486, 500,
503% 510, 530% 561, 577* 579, 641, 723, 776
783, T84, T92* 826, 936, 937, 960, 961, 962,
963, 976, 978, 993, 1004, 1009, 1015, 1024,
1027, 1028, 1047, 1049%1064, 1066, 1068, 1069,
1078%1082, 1084, 1095, 1099, 1110%1120, 1121,
1127, 1128%1129, 1132, 1135, 1159, 1161, 1166,
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1177, 1183, 1192, 1195, 1197, 1207, 1212¥1215%
1225, 1232% 1236% 1237 1241, 1243, 1252, 1253%
1256% 1258, 1259, 1283, 1298, 1304, 1354% 1372,
1426* 1444% 1462% 1472% 1481*
print_esc: 63, 86F 176% 184% 187% 188, 189, 190%
191, 192194, 195%¥196, 197, 225%227, 229, 231*
933%234%235%237%239, 242, 247249, 251, 262,
263, 266% 267, 292, 293, 294%323, 335, 373, 377+
385, 412, 417, 428%469% 486, 488%492, 500, 579,
691%694, 695, 696, 697, 699, 776, T81, T92¥ 856,
936, 960, 961, 978, 984, 986, 1009, 1015, 1028,
1053, 1059, 1065, 1069, 1072% 1089, 1095, 1099,
1108, 1115, 1120, 1129, 1132, 1135, 1143, 1157
1166, 1179, 1189, 1192, 1209, 1213* 1220, 1223*
1231%1241, 1244%1251% 125551263, 12731278,
1287, 1292, 1205%1322F 1335% 1346F 1355, 1356%
14025 1426% 1460 1462F 1473% 1474F 1476% 1479%
print_fam_and_char: 691F 692, 696.
print_file_name: 518, 530%561, 1322F 13567 1473*
print_font_and_char: 176F 183, 193.

print_glue: 177, 178, 185% 186.
print_her: 67, 691F 1223*
print_int: 65, 91, 94, 103* 114, 168%169% 170, 171

172, 185%188, 104, 195%218%219%227, 229, 231*
233% 234% 235% 239, 242, 249, 251, 255, 285,
988, 313, 336* 400, 465, 472F 509% 536* 561,
579, 617* 638* 639 642* 660* 663* 667, 674*
675% 678, 691% 723, 846, 856, 933, 986, 1006
1009, 1011, 1024, 1028, 1099, 1223%1232% 1296,
1309%1311% 1318%1320% 1324* 1328% 1334* 1335%
1339% 1355, 1356 1393* 1423* 1480%*

print_length_param: 247F 249, 251.

print_ln: 5T 58* 59% 61% 625 T1, 86* 89, 90, 114
182, 198, 218* 236* 245, 206* 306* 314* 317*
330, 360, 363, 401% 484, 534* 536* 537* 638*
639* 660* 663* 666, 667, 674* 675% 677, 678,
692, 986, 1265, 1280, 1309% 1311* 1318* 1320%
1324% 1333* 1334% 1337+ 1340, 1370% 1423*

print_locs: 167.

print_mark: 176F 196, 1356F 1473*

print_meaning: 2967 472F 1294.

print_mode: 2117F 218F 299, 1049%*

print_name_ln: 1480%F

print_name_lnh: 1480%

print_nl:  37F62%73, 82, 85, 90, 168* 169*170, 171,
172, 218%210%245, 255, 285, 288, 299, 306%311
313, 314¥323, 360, 400, 530% 534% 536% 581% 638*
639% 641, 642% 660* 666, 667, 674% 677, 678,
846, 856, 857, 863, 933, 986, 987, 992* 1006,
1011, 1121, 1294, 1296, 1297, 1322%1324* 1328*
1333* 1335 1338% 1370 1398* 1423* 1480*

print_nlent: 1480%
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print_param: 237F 239, 242.
print_plus: 985.
print_plus_end: 985.
print_roman_int: 69F 472%F
print_rule_dimen: 176F 187*
print_.s_ASCIT: 68F 581F 1445%
print_scaled:

986, 987, 1006, 1011, 1259, 1261* 1322* 1393*
print_scaled_Lft: 103% 1393%*
print_size: 699, 723, 1231%*
print_skip_param: 189, 225% 227, 229.
print_spec: 178, 188, 189, 190¥ 229, 465.
print_strings: 1480%F
print_style: 690, 694, 1170.
print_subsidiary_data: 692, 696, 697.
print_the_digs: 64F 65, 67.
print_totals: 218% 985, 986, 1006.
print_two: 66F 536F 617%F
print_word: 114, 1339*
print_write_whatsit: 1355, 1356F 1473*
printent: 1480%
printed_node: 821, 856, 857, 858, 864.
printeqgprims:  1480%
printprims:  1480%
privileged: 1051, 1054, 1130, 1140
prompt_file_name: 530} 532, 535, 537F1328F1374*
prompt_input: 71, 83F87*360, 363, 484, 530%*
prune_movements: 615, 619¥ 629.
prune_page_top: 968, 977, 1021%F
pseudo: 54, 57F 58F 59% 316.
pstack: 388, 390, 396, 400.
pt: 453*
pu:  800% 808* 809%
punct_noad: 682, 690, 696, 698, 728, 752, 761,

1156, 1157.

push: 584, 585, 586, 590, 592, 601, 608, 616
619% 629.

push_alignment: 772F 774%

push_input: 321, 323, 325, 328.

push_LJ: 1420F 1466%*

push_LR: 1412% 1415% 1425% 1430*

push_math: 1136, 1139F 1145F 1153, 1172,
1174, 1191.

push_nest: 216* TT4% 786, T87%1025, 1083* 1091*

1099, 1117, 1119F 1136, 1167, 1200*
push_SPC: 1354F 1466%*
pushprinteq: 59¥ 69F 70F 317F 1394* 1397F 1398F
1450% 1462* 1480*
put: 26F 29.
put_fmit_hh:
put_fmt_int:

1305%*
1305%

103114, 176¥177, 178, 184*188, 191
1925219%251, 465, 472*561, 666, 677, 697, 985,
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1305%*
1305*

put-fmt_qqqq:
put_fmit_word:

put_rule: 585, 586, 633*
putl: 585.
put2: 585.
putd: 585.
put4: 5H85.

q: 123,125,130, 131, 144, 151, 152, 153, 167, 172,

970, 994, 1012, 1030* 1043* 1068, 1079, 1093,
1105 1119%1123*1138, 1184, 1198, 1211, 1236*
1302* 1303* 1348 1370 1425% 1457* 1472*

ge: 1457

gi: 112% 545, 549, 564* 570, 573, 576* 582, 620
753, 907, 908, 911, 913, 923, 958, 959, 981,
1008, 1009, 1034* 1035, 1038* 1039, 1040
1100, 1151% 1155% 1160* 1165% 1309% 1325%
1432% 1434% 1435% 1436%*

qo: 112F159% 185F 188, 554, 570, 5767 602, 620,
691* 708, 722, 723, 741, 752, 755, 896, 897,
898, 903, 909, 923, 945, 981, 986, 1008, 1018
1021%1039, 1310%1324% 1325% 1432* 1436* 1445*

gqqq:  110¥114, 550, 554, 569, 573, 574, 683, 713
741, 752, 909, 1039, 1181, 1434* 1436*

quad: 547, 558, 1146.

quad_code: 547, 558.

quarterword: 110% 113% 144, 253% 264, 271, 276,
277, 279, 281, 298%F 300¥ 323, 592, 681, 706,
700, T11, 712, 724, 738% 749, 877% 021, 943*
944% 947, 960, 1030% 1061, 1079, 1472*

qw: 560, 564F 570, 573, 576%F

r: 108, 123, 125, 131, 204, 218%366, 389, 465, 482,

1030%1123* 1160*1198, 1236* 1348* 1370* 1457+

r_count: 912, 914, 918.

R_done: 1450%

rhyf: 891, 892, 894, 899% 902, 923, 1362.

R.to_L: 230%377%1272% 1275% 1374*% 1382* 1383*
1429% 1450% 1475% 1478* 1480*

\RtoL primitive: 1478%

R_to_L_line: 236F 881F 8867 8’7*

R_to_L_node: 632F633%637F 1412*

R_to_L_par: 236F 1429%

R_to_L_vbor: 230% 236* 889% 1110% 1149% 1404*
1412% 1427* 1428% 1429*

rtype: 726, 727, 728, 729, 760, 766, T67.
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radical: 208% 265% 266* 1046, 1162.
\radical primitive: 265%*

radical_noad: 683, 690, 696, 698, 733, 761, 1163.
radical_noad_size: 683, 698, 761, 1163.
radiz: 366, 438, 439, 440% 444% 445% 448
radiz_backup: 366.

\raise primitive: 1071.

Ramshaw, Lyle Harold: 539.

rawprtchr: 49¥ 236¥*

rawprtflg:  1332F 1394F 1395F 1396*
rbrace_ptr: 389, 399, 400.

re_organization: 1414%

re_organize: 1412F 1424%F 1425%

\read primitive: 265%

read_file: 480, 485, 486, 1275*
read_file_direction: 483F% 1275F 1467*
read_font_info: 560, 564F 1040, 1257F 1443*

read_int: 1338F 1339%
read_ln: 52¥ 1338%
read_open: 480, 481, 483F 485, 486, 501¥

1275%F 1446%*
read_path_spec:
read_sixteen

1275%

564% 565, 568.

read_to_cs: 209% 265F 266F 1210F 1225.

read_toks: 303, 482, 1225.

ready_already: 81F 1331, 1332%*

real: 3, 100% 110% 182, 186, 619% 629, 1123*
1125, 1457*

real addition: 1125.

real division: 658, 664, 673, 676, 810, 811,
1123% 1125.

real multiplication: 114, 186, 625%634, 809} 1125.

real_name_of_file: 26F 525%

rebox: 715, 744, T750.

reconstitute: 905, 906, 913, 915, 916, 917, 1032.

recursion: 76, 78, 173, 180% 198, 202F 203, 366,
402, 407* 498% 527, 592, 618, 692, T19, 720,
725, 754, 949, 957, 959, 1333* 1375.

ref_count: 389, 390, 401*

reference counts: 150, 200, 201, 203, 275, 291, 307*

register: 209% 411, 412, 413% 1210% 1235,
1236% 1237*

rel_noad: 682, 690, 696, 698, 728, 761, 767,
1156, 1157.

rel_penalty: 236} 682, 761.

\relpenalty primitive: 238.

rel_penalty_code: 236F 237F 238.

relaz: 207, 265% 266% 358, 372, 404, 506* 1045,
1224% 1462*

\relax primitive: 265%

rem_byte: 545, 554, 557, 570, 708, T13, 740,
749, 753, 911, 1040, 1436*
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remainder: 104, 106, 107, 457, 458, 543, 544,
545, 716, T17.

remove_item: 208F 1104, 1107, 1108.

rep: 546.

replace_count: 145, 175%195F 840, 858, 869, 882,
883, 918, 1081% 1120, 1472¥

report_illegal_case: 1045, 1050, 1051, 1243,

1377, 1471%
report_math_illegal_case: 1151% 11547} 1470%
reset: 26%
restart: 15, 125, 126, 341% 346, 357* 359, 360

362, 380% 752, 753, 782, 785, 789, 1151F
1215%F 1425F 1444%*

restore_old_value: 268, 276, 282.

restore_trace: 283, 284.

restore_zero: 268, 276, 278.

result: 45, 46.

resume_after_display: 800F 1199, 1200% 1206.

reswitch: 15, 341% 343, 352, 463, 619¥ 620, 649F
651¥652, 726, 728, 934, 935, 1029, 103071036,
1045, 1138, 1147, 1151F 1432%*

retain_acc: 1122¥ 1386F 1431F 1457*

return: 15, 16¥

rewrite: 26%¥

rh: 110%114, 118, 213, 219% 221, 234%* 256, 268
685, 921, 958, 1400* 1450*

\right primitive: 1188.

right_brace: 207, 289, 294F%298% 347, 357389, 442,
474, 477, 785, 935, 961, 1067, 1252.

right_brace_limit: 289, 325, 392¥399, 400, 474, 477.

right_brace_token: 289, 339, 1065, 1127, 1226¥
1371.

right_delimiter: 683, 697, 748, 1181, 1182.

right_hyphen_min: 236¥1091% 120071376, 1377.

\righthyphenmin primitive: 238.

right_hyphen_min_code: 236¥ 2377 238.

right_justify: 159% 184% 185% 187F 632 7997 889%F
1110% 1412% 1427 1428*

right_noad: 687, 690, 696, 698, 725, 728, 760,
761, 762, 1184, 1188, 1191.

right_ptr: 605, 606, 607, 615.

right_skip: 224% 827, 880%F 881F 887*

\rightskip primitive: 226.

right_skip_code: 224%F225% 226, 881F 886F 817*

right1: 585, 586, 607, 610, 616.

right2: 585, 610.

right3: 585, 610.

right}: 585, 610.

rlink: 124, 125, 126, 127%129, 130, 131, 132, 145
149% 164, 169% 772%819, 821, 1311% 1312*

\romannumeral primitive: 468%*

roman_numeral_code: 468% 469F 471% 472*
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round: 3, 114, 186, 625% 634, 809% 1125, 1457*

round_decimals: 102, 103F 452,

rover: 124, 125, 126, 127F 128, 129, 130, 131,
132, 164, 169% 1311% 1312*

rread: 52F 53*
rthit: 906, 907, 910, 911, 1033, 1035, 1040.
Rtlang: 577% 799% 807* 808* 1030* 1122* 1124*

1256% 1328% 13825 1383* 1388* 1410% 1411 1435*
1440% 1447% 1450% 1462 1475 1478* 1479% 1480%

RiTag: 1382F 1460% 1479%

rule: 187*

rule_dp: 592, 622% 624, 626, 631*633% 635, 1441%

rule_ht: 149% 592, 622% 624, 626, 631* 633* 634,
635, 636, 1441%

rule_node: 138, 139, 148, 175¥ 183, 202¥ 206F 6227
626, 631% 635, 651* 653, 669* 670, 730, 761,
805, 841, 842, 866* 870, 871, 968, 973, 1000
1074, 1087, 1110% 1121, 1147.

rule_node_size: 138, 139, 202%F 206%*

rule_save: 800F 804.

rule_wd: 592, 622% 624, 625% 626, 627, 631*
633% 635, 1441%

rules aligning with characters: 589.

runaway: 120, 306¥ 338% 396, 486.

Runaway...: 306*

s: 45, 46, 58% 59% 60* 62% 63, 93, 94, 95, 103* 108

1123%1138, 1198, 1236F1257F1279, 1349, 1355,
1393% 1396+ 1397F 1443%F 1457 1480%

save_cond_ptr: 498% 500, 509%*

save_cs_ptr: T74¥ T77.

save_cur_val: 450, 455.

save_for_after: 280, 1271.

save_h: 619¥623, 627, 628, 629, 632F 633F 637*

save_index: 268, 274, 276, 280, 282.

save_level: 268, 269, 274, 276, 280, 282.

save_link: 830, 857.

save_loc: 6197 629.

save_ptr: 268, 271, 272, 273, 274, 276, 280,
282, 283, 285, 645, 804, 1086F 1099, 1100,
1117, 1120, 1142, 1153, 1168, 1172, 1174,
1186, 1194, 1304.

save_scanner_status:
494, 498F 507*

11% 111, 271, 273, 1334*

save_split_top_skip: 1012, 1014¥

save_stack: 203, 268, 270, 271, 273, 274, 275, 276,
277, 281, 282, 283, 285, 300% 372, 489, 645,
768, 1062, 1071, 1131, 1140, 1150, 1153, 1339*

366, 369, 389, 470, A71¥

save_size:
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save_style: 720, 726, 754.

save_type: 268, 274, 276, 280, 282.

619% 623, 628, 629, 632F 636, 637F

save_vbadness: 1012, 1017.

save_vfuzz: 1012, 1017.

save_warning-inder: 389.

saved: 274, 645, 804, 1083F1086F1099, 1100, 1117,
1119%1142, 1153, 1168, 1172, 1174, 1186, 1194.

saved_lang: 617* 1302F 1328% 1430*

saved_q: 619F 1412¥

sc: 110%113*114, 135, 150, 159% 164, 213, 219%
247F 250, 251, 413F 420, 425, 550, 552, 554,
557, 558, 571, 573, 575, 580, 700, 701, 775,
822, 823, 832, 843, 844, 848, 850, 860, 861,
880% 1042, 1149% 1206, 1247, 1248, 1253%1440*

scaled: 101, 102, 103¥104, 105, 106, 107, 108, 110¥
113%147, 150, 156, 1767177, 447, 448, 450, 453%
548, 549, 560, 584, 592, 607, 616, 619*629, 646,
649% 668, 679, 704, 705, 706, 712, 715, 716,
717, 719, 726, 735, 736, 737, T38F 743, 749,
756, 762, 791, 800F 823, 830, 839, 847, 877
906, 970, 971, 977, 980, 982, 994, 1012, 1068,
1086% 112371138, 1198, 1257F1393F1443F 1457*

Save_v:

scaled: 1258.
scaled_base: 247%249, 251, 1224* 12377F 1480%*
scan_box: 1073, 1084, 1241.

scan_char_num: 414, 434, 935, 1030¥ 1038F 11237
1124% 1151% 1154% 1224% 1232*% 1435% 1457*
scan_delimiter: 1160%1163, 1182, 1183, 1191, 1192

scan_dimen: 410, 440%447, 448, 461, 462, 1061.
scan_eight_bit_int: 415, 420, 427*% 4337 505, 1079,
1082, 1099, 1110% 1224%* 1226* 1227, 1237%
1241, 1247, 1296, 1468*
scan_fifteen_bit_int: 436F1151F1154F 1165 1224
scan_file_name: 265F 334, 526, 527, 537* 1257F
1275% 1351, 1443*
scan_font_ident: 415, 426F 471F 577F 578%F
1234, 1253*
scan_four_bit_int: 435, 501¥577F 1234, 1275%1350.
scan_glue: 410, 461, 782, 1060, 1228, 1238.
scan_int: 409, 410, 432, 433*434, 435, 436* 437*
438, 440%447, 448, 461, 471¥503% 504, 500%578*
1103, 1225, 1228, 1232%1238, 1240, 1243, 1244*
1246, 1248, 1253*1258, 1350, 1377, 1472% 1477*
scan_keyword: 162, 407F 453*% 454, 455, 456, 458,
462, 463, 645, 1082, 1225, 1236* 1258
scan_left_brace: 403, 473%645, 785, 934, 960, 1025,
1099, 1117, 1119% 1153, 1172, 1174.
scan-math: 1150, 1151%1158, 1163, 116551176
scan_nine_bit_int: 427F 1224F 1237F 1472*
scan_normal_dimen: 448, 463, 503% 645, 1073,
1082, 1182, 1183, 1228, 1238, 1243, 1245,
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1247, 1248, 1253* 1259.
scan_one_keyword: 407F
scan_optional_equals: 405% 782, 1224F 12267} 1228,

1232%1234, 1236¥ 1241, 1243, 1244F 1245, 1246,

1247, 1248, 1253%1257*1275% 1351, 1443%1477*
scan_rule_spec: 463, 1056F 1084.
scan_something_internal: 409, 410, 413¥ 432, 440F

449, 451, 455, 461, 465.
scan_spec: 645, 768, 774¥1071, 1083F1167.
scan_toks: 291, 464* 473% 960, 1101, 1218, 1226*

1279, 1288, 1352, 1354* 1371.
scan_twenty_seven_bit_int: 437F1151F1154F1160%
scanned_result: 413% 414, 415, 418, 422, 425,

426% 428%
scanned_result_end: 413¥
scanner_status: 305, 306* 331F 3367 339, 366,

369, 389, 391, 470, 471* 473% 482, 494, 498*

507F 777, 789.

\scriptfont primitive: 1230%*
script_mlist: 689, 695, 698, 731, 1174.
\scriptscriptfont primitive: 1230%
script_script_mlist: 689, 695, 698, 731, 1174.
seript_script_size: 699, 756, 1195, 1230%F
script_script_style: 688, 694, 731, 1169.
\scriptscriptstyle primitive: 1169.
script_size: 699, 756, 1195, 1230%*
seript_space: 247F¥ 757, 758, 759%
\scriptspace primitive: 248.
seript_space_code: 247F 248.

script_style: 688, 694, 702, 703, 731, 756, 762,

766, 1169.

\scriptstyle primitive: 1169.
scripts_allowed: 687, 1176.
seroll_mode: 71, 73, 84% 86F 93, 5307 1262,

1263, 1281.
\scrollmode primitive:
sd: 1338*
search-mem:
second_indent:
second-null:
second_pass: 828, 863, 8667 868*F
second_width: 847, 848, 849, 850, 889*
Sedgewick, Robert: 2%
see the transcript file...: 1335%
selector: 54, 55, 5T*58%59%62% 71, 75, 86%90, 92,

98, 245, 311, 312, 316, 360, 465, 470, 534* 535,

617% 638% 1257% 1265, 1279, 1298, 1328* 1333*

1334% 1335% 1368, 1370* 1443% 1480* 1482*
semi_accent_height: 1432% 1437F 1457*
semi_accent_height_code: 1437T¥
semi_alpha_token: 440%
semi_blank: 1388%

1262.

165% 172, 255, 1339*
847, 848, 849, 889*
1443%
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\semichar primitive: 1478%
\semichardef primitive: 1222%
semi_char_def_code: 1222% 1224%F
semi_chr: 1030%
semi_day: 236% 241% 536% 617* 1328*
semi_day_code: 236F 237 1478%
semi_given: 208F 413F 1030F 1090} 1124F 1151F
1154% 1223% 1224* 1435% 1480*
semi_lig_loop: 1030F 1432F 1435%
semi_lookahead: 1030%* 1432F 1435F 1436%*
semi_-main_loop: 1030F 1432F 1436%F
semi_mid_loop: 1030%F 1432} 1434*
semi_month: 236F241F 536F 617} 1328*
semi_month_code: 236% 237F 1478%*
semi_octal_token: 440%F 444% 1472%

semi_point_token: 440F 1472*
semi_simple_group: 269, 1063, 1065, 1068, 1069.
semi_space_skip: 224% 1041%*

\semispaceskip primitive: 1478%*
semi_space_skip_code: 224F225%¥1041F1447F1478%
semi_space_token: 298F393%464F 1215F 1444*
semi_wrapup: 1432F 1436%F

semi_zspace_skip: 224%

\semixspaceskip primitive: 1478%
semi_zspace_skip_code: 2247F 225% 1447F 1478%*
semi_year: 236F 241F 536F 617F 1328%*
semi_year_code: 236%F 237F 1478%F
semi_zero_token: 445F AT3¥ 476F 479*
semichrin: 1432% 1457*

semichrout: 68F 230% 1432*

semifont: 1444%

\semifont primitive: 1478%*

\semihalign primitive: 1478%

\semitic primitive: 1478%

semiticemode: 1446%F 1447*F

semitic_speech: 243F407F 1388* 1396*

serial: 821, 845, 846, 856.
set_auz: 209F¥413F%416, 417, 418, 1210} 1242.
set_box: 209% 2657F 266* 1210% 1241.

\setbox primitive: 265%
set_boz_allowed: 76, 77, 1241, 1270.
set_bor_dimen: 209%413%416, 417, 1210%1242.
set_break_width_to_background: 837.
set_char-0: 585, 586, 620.
set_conversion: 458.
set_conversion_end: 458.
set_cur_attrib: 1432%

set_cur_lang: 934, 960, 1091* 1200%*
set_cur_r: 908, 910, 911.
set_directed_space: 337F 348%F 1446%*
set_eq_show: 223F 236F 2967 319%*
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set_font: 209% 413% 553, 57T 1210% 1217% 1257*
1261% 1443* 1444* 1480%

set_glue_ratio_one: 109F 664, 676, 810, 811.

set_glue_ratio_zero: 109% 136, 657, 658, 664, 672,
673, 676, 810, 811.

set_height_zero: 970.

set_interaction: 209¥ 1210} 1262, 1263, 1264.

\setlanguage primitive: 1344%

set_language_code: 13447F 1346F 1348%

set_latin_font: 10307 1446F 1447*

set_math_char: 1154¥% 1155%

set_page_dimen: 209F 413% 982, 983, 984,
1210% 1242.

set_page_int: 209F413F%416, 417, 1210} 1242.

set_page_so_far_zero: 987.

set_paths: 1332¥

set_prev_graf: 209%265% 2667 413*1210F 1242.

set_rest: 1443%*

set_rest_end: 1443%*

set_rest_end_end: 1443%*

set_rule: 583, 585, 586, 624, 1441*

set_semi_font: 1030F 1446%F 1447*

set_shape: 2097F265% 2667 413F 1210F 1248.

set_trick_count: 316, 317F 318, 320.

setup_wchrs: 1387

setl: 585, 586, 620.

set2: 585.

setd: 585.

setq: 585.

sfcode: 230% 232, 1034* 1384%

\sfcode primitive: 1230%*

sf_code_base: 230F 235¥ 1230} 1231F 1233*

shape_ref: 210, 232, 275, 1070F 1248.

shift_amount: 135, 136, 150% 184* 623, 628, 632*
637*649%653, 668, 670, 681, 706, 720, 737, T38*
749, 750, 756, T57, T59% 799*806* 80T* 808* 889*
107610811125, 1146, 1203% 1204% 1205 1457*

shift_case: 1285, 1288.

shift_down: 743, 744, 745, 746, 747, 749, 751,
756, 757, T59%*

shift_up: 743, 744, 745, 746, 747, 749, 751,
756, 758, THO*

ship_out: 211F¥592, 638% 644, 1023, 1075.

\shipout primitive: 1071.

ship_out_flag: 1071, 1075.

short_display: 173, 174¥175%193, 663¥ 857, 1339*

short_real: 109F 110%*

shortcut: 447, 448.

shortfall: 830, 851, 852, 853.

shorthand_def: 209% 1210% 1222% 1223% 1224*

\show primitive: 1291.

show_activities: 218% 1293.
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show_box: 180F 182, 198, 218F 219% 236 638F 641,
663F 675F 986, 992F 1121, 1296, 1339*
\showbox primitive: 1291.
show_box_breadth: 236F 1339*
\showboxbreadth primitive: 238.
show_boz_breadth_code: 236F237F238.
show_box_code: 1291, 1292, 1293.
show_box_depth: 236F 1339%F
\showboxdepth primitive: 238.
show_boz_depth_code: 236%* 237¥ 238.
show_code: 1291, 1293.
show_context: 54, 78, 82, 88%F 310, 311, 318,
530%F 535, 537*

show_cur_cmd_chr: 299, 367, 1031, 1403*

show_eqth: 252, 284.
show_info: 692, 693.
show_lists: 1291, 1292, 1293.

\showlists primitive: 1291.

show_LR: 1403F 1426¥

show_node_list: 173, 176¥180% 181, 182, 195F 198,
233F 690, 692, 693, 695, 1339%*

\showthe primitive: 1291.

show_the_code: 1291, 1292,

show_token_list: 176%F 223% 233* 292, 295, 306F
319F 320, 400, 1339F 1368.

show_whatever: 1290, 1293.

shown_mode: 213, 215, 299.

shrink: 150, 151, 164, 178, 431, 462, 625¥634, 656F
671, 716, 809F 825, 827, 838, 8687 976, 1004,
1009, 1042, 1044, 1148, 1229, 1239, 1240, 1440*

shrink_order: 150, 164, 178, 462, 625% 634,
656F 671, 716, 809F 825, 826, 976, 1004,
1009, 1148, 1239.

shrinking: 135, 186, 619¥ 629, 664, 676, 809F
810, 811, 1148.

si: 38, 42, 697 951, 964, 1310*

simple_group: 269, 1063, 1068.

Single-character primitives: 267.

\-: 1114.
\/: 265%
\L: 1478*

single_base: 222F 262, 263, 264, 354, 374} 442,
1257 1289, 1443% 1480% 1481%

single_font: 1443%

skew_char: 426F 549, 552, 576F 741, 1253%
1322F 1323*

\skewchar primitive:

skip:  224F 427F 1009.

\skip primitive: 411.

skip_base: 224F227 229, 1224%1237F 1480%

skip_blanks: 303, 344, 345, 347, 3497 354.

1254%
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skip_byte: 545, 557, 741, 752, 753, 909, 1039,
1434%F 1436%*

skip_code: 1058, 1059, 1060.

\skipdef primitive: 1222%

skip_def_code: 1222F 1223F 1224%*

skip_line: 336F 493, 494.

skipping: 305, 306F 336%F 494.

skp_prim: 1480%*

sl 1338*

slant: 547, 558, 575, 1123% 1125, 1457%*
slant_code: 547, 558.

slow_print:  60% 61* 63, 518, 536* 537* 581* 642*

1261% 1280, 1283, 1328* 1333% 1337* 1339%

small_char: 683, 691F 697, 706, 1160*

small_fam: 683, 691F 697, 706, 1160*

small_node_size: 141, 144, 145, 147, 152, 153,
156, 158, 202* 206* 655, 721, 903, 910, 914,
1037, 1100, 1101, 1357F 1358 1376, 1377,
1415% 1422% 1425% 1430%

small_number: 101, 102, 147, 152, 154, 264, 366,
389, 413* 438, 440% 450, 461, 470, 482, 489,
494, 497, 498% 523, 607, 649* 668, 688, 706,
719, 720, 726, 756, 762, 829, 892, 893, 905,
906, 921, 934, 944* 960, 970, 987, 1060, 1086*
1091%1176, 1181, 1191, 1198, 1211, 1236*1247
1257%1335%1349, 1350, 1370%1373% 1394% 1403*
1415% 1426* 1443% 1462* 1466* 1480* 1481*

s0: 38, 45, 60% 69% T0* 264, 407* 464* 519, 603
617766, 931, 953, 955, 956, 959, 963, 1309*
1368, 1397* 1480% 1481%

Sorry, I can’t find...:

sort_awail: 131, 1311%*

sp: 104, 587.

sp: 458.

sp:  1043%

space: 547, 558, 752, 755, 1042.

space_code: 547, 558, 578F 1042.

space_factor: 212¥213, 418, 786, 787 799F 1030
1034F1043F 1044, 1056F1076F 1083F1091F 1093,
1117, 1119¥1123%1196F1200% 1242, 1243, 1457*

\spacefactor primitive: 416.

space_shrink: 547, 558, 1042.

space_shrink_code: 547, 558, 578%*

space_skip: 224F 1041%

\spaceskip primitive: 226.

space_skip_code: 2247F 225% 226, 10417 1447*

space_stretch: 547, 558, 1042.

space_stretch_code: 547, 558.

space_token: 289, 393% 464* 1215F 1444*

spacer: 207, 208% 232, 289, 201, 204* 208* 303,
345, 347, 348% 340* 354, 404, 406, 407* 443,

524%*
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444% 452, 464* 783, 935, 961, 1030* 1045,
1221% 1384F 1446} 1462*
\span primitive: 780.
span_code: 780, 781, 782, 789, 791.
span_count: 136, 159*% 185% 796} 801, 808*
span_node_size: 797, 798, 803.
SPCsp: 1332* 1354% 1412* 1465* 1466*
spec_code: 645.
\special primitive: 1344*
special_node: 1341F 1344F 1346F 1348F 13567
1357* 1358% 1373*

special_out: 1368, 1373*
speech: 1332F 1337*
split: 1011.

split_bot_mark: 382, 383, 977, 979.

\splitbotmark primitive: 384.

split_bot_mark_code: 382, 384, 385, 1335%*

split_first_mark: 382, 383, 977, 979.

\splitfirstmark primitive: 384.

split_first_mark_code: 382, 384, 385.

split_maz_depth: 140, 247F977, 1068, 1100.

\splitmaxdepth primitive: 248.

split_mazx_depth_code: 247F 248.

split_top_ptr: 140, 188, 202¥206F1021¥ 1022, 1100.

split_top_skip: 140, 224% 968, 977, 1012, 1014*
1021¥ 1100.

\splittopskip primitive: 226.

split_top_skip_code: 224% 225% 226, 969.

split-up: 981, 986, 1008, 1010, 1020, 1021*

splited_ins: 989% 990* 1014* 1021* 1468*

spotless: 76, 77, 81%¥ 245, 1332F% 1335*

spread: 645.

sprint_cs:  223% 263, 338% 395, 396, 398, 472*
A79% 484, 561, 1294, 1480*

square roots: 737.

ss:  1393%*

ss_code: 1058, 1059, 1060.

ss_glue: 162, 164, 715, 1060.

stack conventions: 300%*

stack_into_box: 711, 713.

stack_size: 11% 301, 310, 321, 1334*

start:  300%302% 303, 307*318, 319% 323, 324, 325,
328, 329% 331* 360, 362, 363, 369, 483* 538.

start_cs: 341% 354, 355.

start_eq-no: 1140, 1142.

start_field: 300F 302F

start_font_error-message:

start_here: 5, 1332%F

start_input: 366, 376% 378% 537* 1337*

start_of TEX: 6F 1332¥

start_par: 208% 1088, 1089, 1090% 1092.

561, 567.
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1005, 1010, 1333* 1480%

state: 87*300%302* 303, 307*311, 312, 323, 325,
328, 330, 331% 337* 341% 343, 344, 346, 347
349% 352, 353, 354, 390, 483% 537* 1335*

state_field: 300%F 302* 1131.

stdin: 32%

stdout: 32¥F

StkLR: 216% 217* 1400* 1403* 1426*

stkLR_cmd: 216%1399% 1400 14263 1446% 1450%
stkLR_end: 1400%* 1403* 1426*
stkLR_src:  216* 1399% 1400* 1403* 1408* 1426*

stomach: 402.

stop: 207, 1045, 1046, 1052, 1053, 1054, 1094.

stop_flag: 545, 557, 741, 752, 753, 909, 1039,
1434% 1436%*

store_background: 864.

store_break_width: 843.

store_fmt_file: 1302F 1335%*

store_four_quarters: 564¥ 568, 569, 573, 574.

store_new_token: 371, 372, 393% 397, 399, 407*
464F 466, 473F 474, 4T6F 477, 482, 483%*

store_scaled: 571, 573, 575.

str_eq_buf: 45, 259.

str_eq_str: 46, 1260, 1443*

stronumber: 38, 39, 43, 45, 46, 47, 62F 63, 79,
93, 94, 95, 177, 178, 264, 284, 407* 512, 519,
525% 527, 529, 530% 532, 549, 560, 926, 929,
934, 1257+ 1279, 1299, 1332* 1355, 1394% 1396*
1443% 1462* 1480* 1481%

strpool: 38, 39, 42, 43, 45, 46, 47, 60% 69% 70% 256
260, 264, 303, 407* 464* 519, 602, 603, 617*
638F 764, 766, 929, 931, 934, 941, 1309F 13107
1333% 1334* 1368, 1381* 1397* 1480% 1481*

stroptr: 38, 39, 41, 43, 44, 47, 59% 60* T0* 260
9262, 320% 517, 525% 537* 6171260, 1309% 1310*
1325% 1327, 1332* 1334* 1368, 1480%

str_room: 42, 180% 260, 464% 516* 525% 939, 1257*
1279, 1328% 1333% 1368, 1443*

strostart: 38, 39, 40, 41, 43, 44, 45, 46, 47, 60*
69% 70* 84% 256, 260, 264, 407* 517, 519, 603,
617* 765, 929, 931, 934, 941, 1300% 1310%
1368, 1397* 1480* 1481*

str_to_hash: 1480%*

str_toks: 464¥F 465, 470.

strequiv:  58%F 60F 62F 1394* 1397

stretch: 150, 151, 164, 178, 431, 462, 625* 634
656% 671, 716, 809* 827, 838, 868* 976, 1004,
1009, 1042, 1044, 1148, 1229, 1239, 1240, 1440%*

stretch_order: 150, 164, 178, 462, 625% 634, 6567
671, 716, 809% 827, 838, 868* 976, 1004
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1009, 1148, 1239, 1440%

stretching: 135, 625% 634, 658, 673, 809% 810,
811, 1148.

string pool: 47, 1308*

\string primitive: 468*

string_code: 468F 469F 471F 472

string_vacancies: 11% 52%

strings: 1480%

style: 726, 760, 761, 762.

style_node: 160, 688, 690, 698, 730, 731, 761, 1169.

style_node_size: 688, 689, 698, 763.

sub_boz: 681, 687, 692, 698, 720, T34, 735, 737
738*% 749, 754, 1076F 1093, 1168.

sub_command: T70%

sub_drop: 700, 756.

sub_mark: 207, 294F% 298% 347, 1046, 1175.

sub_mlist: 681, 683, 692, 720, 742, 754, 1181,
1185, 1186, 1191.

sub_style: 702, 750, 757, 759%F
sub_sup: 1175, 1176.
subscr: 681, 683, 636, 687, 690, 696, 698, 738*

742,749, 750, 751, 752, 753, 754, 755, 756, 757,
759F1151F71163, 1165* 1175, 1176, 1177, 1186.

subscripts: 754, 1175.

subtype: 133, 134, 135, 136, 139, 140, 143, 144,
145, 146, 147, 149¥ 150, 152, 153, 154, 155, 156,
158, 159%184F185* 1877188, 189, 190¥191, 192F
193, 424%489, 495, 496F625¥627, 632F634, 636,
64976567668, 671, 681, 682, 686, 688, 689, 690,
696, 717, 730, 731, 732, 733, 738F 749, 759%
763, 766, 768, 786, 795, 799% 806 809* 819,
820, 822, 837, 843, 844, 866} 868} 879, 881%F
8897F 896, 897, 898, 8997F 903, 910, 981, 986,
988, 1008, 1009, 1018, 1020, 10211035, 1060,
1061, 1078%1081*1100, 1101, 1110%¥1113, 1125,
1148, 1159, 1163, 11651171, 1181, 1203% 1204*
1205%1335%1341% 134471349, 13567 1357F1358%
1360F1362, 1367F1370F1373F1374F1399F 1412F
1415%1427F1428% 14347 1440F 1457F 14667F 1469*

subtypes: 1344%

subl: 700, 757.

sub2: 700, 759%

succumb: 93, 94, 95, 1304.

sup_drop: 700, 756.

sup_mark: 207, 294F 298* 344, 355, 1046, 1175,
1176, 1177.

sup_style: 702, 750, 758.

superscripts: 754, 1175.

suppress_mid_rule: 149% 868%*

suprsd_mid_rule: 149¥ 1440% 1441%

supser: 681, 683, 686, 687, 690, 696, 698, T38*
742, 750, 751, 752, 753, 54, 756, 758, 1151%
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1163, 1165* 1175, 1176, 1177, 1186.

supl: 700, 758.

sup2: 700, 758.

supd: 700, T58.

svd: 1480%

sul: 1480%

svs: 1480%F

sw: 560, 571, 575.

sweh: 1462F

switch: 341F 343, 344, 346, 350.

switch_font: 209F1210%1217F 12617 1478} 1480%

synch_h: 616, 620, 624, 628, 633* 637+ 1368, 1441*

synch_v: 616, 620, 624, 628, 632* 633% 637*
1368, 1441%*

system dependencies: 2F3, 4¥9¥10, 11F12F719¥21F
3% 26* 32% 33% 34 35% 3T 49X 5E* 5% T2, 81* 84*
96%100% 110* 112% 113* 161, 186, 241* 304, 313,
328, 485, 511, 512, 513, 514%515, 516%517, 518,
519, 520%521%523, 525%538, 557, 564%591, 505,
597%798, 1331, 1332%1333* 1338% 1340, 1379%

s1: 82, 88% 1398F 1481°*

s2: 82, 88% 1308* 1481*

s3: 82, 88*

sf: 82, 88*

t: 46, 107, 108, 125, 218*277, 279, 280, 281, 298*

1030%1123%1176, 1191, 1198, 12571288, 1415%F
1430% 1443* 1457% 1466* 1472*

t_open_in: 33F 37F

t_open_out: 33¥ 1332%*

tab_mark: 207, 289, 294¥ 342, 347, 780, 781,
782, 783, 784, 788, 1126.

tab_skip: 224%

\tabskip primitive: 226.

tab_skip_code: 2247F 225% 226, 778, 782, 786,
795, 809% 1469*

tab_token: 289, 1128%

tag: 543, 544, 554.

tail: 212¥213, 214, 215, 216* 424% 679, 718, 776,
786, 795, T96% 799 812, 816* 888, 890, 995,
1017, 1023, 1026, 1034F1035, 1036, 1037, 1040,
1041%1043F1054, 1060, 1061, 1076F 1078* 1080,
1081%1091*1096%1100, 1101, 1105%1110%1113,
1117, 1119%1120, 1123¥1125, 1145% 1150, 1155%
1158, 1159, 1163, 1165*1168, 1171, 1174, 1176,
1177, 1181, 1184, 1186, 1187, 1191, 1196*1205*
1206, 1349, 1350, 1351, 1352, 1353, 1354¥1375,
1376, 1377, 1428% 1432 1434% 1440% 1457% 1472%

tailappend: 214, 786, 795, 816% 1035, 1036, 1037,
1040, 1054, 1056* 1060, 1061, 1091* 1093
1100, 1103, 1112, 1113, 1117, 1150, 1158,

1163,

1196%F

1426%F
tail_field:
tally: 54,
tats: T7*
temp_head
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1165% 1168, 1171, 1172, 1177, 1191,
1203% 1205% 1206, 1403* 1416% 1417*
1432% 1434* 1436% 1457*

212% 213, 995.

55, 57%58%292, 312, 315, 316, 317*

. 162, 306X 391, 396, 400, 464* 466, 467

470, 478, 719, 720, 754, 760, 816* 862, 863,
864, 877*879, 880* 881*887* 968, 1064, 1065

1194,
temp_ptr:

1196% 1199, 1297, 1420% 1421*
115, 154, 618, 619*% 623, 628, 629

632¥ 637F 640, 679, 692, 693, 969, 1001,

1021

1037, 1041% 1335*

term_and_log: 54, 57F58F 71, 75, 92, 245, 534F

1298,
term_in:

1328¥ 1335% 1370%*
32¥36, 37F 71, 1338} 1339*

term_input: 71, 78.
term_offset: 54, 55, 58F 61F 62F 71, 537¥ 638F

1280,
term_only:

1298,
term_out:

1338%* 1339%

54, 55, 57% 58% 71, 75, 92, 535,
1333% 1335%

32% 36, 37% 51% 56*

terminal_input: 304, 313, 328, 330, 360.

test_char:
TEX: 4*

906, 909.

TeX capacity exceeded ...: 94.
buffer size: 328, 374%*

exceptio

n dictionary: 940.

font memory: 580.
grouping levels: 274.

hash siz

e:  260.

input stack size: 321.
main memory size: 120, 125.

number
paramet
pattern

of strings: 43, 517.
er stack size: 390.
memory: 954, 964.

pool size: 42.

save size: 273.
semantic nest size: 216¥
text input levels: 328.

TEX.POOL
TEX.POOL
TEX.POOL
TEX.POOL
TEX area:
tex_body:
TEX font_
TEX_form

check sum...: 53*

doesn’t match: b53F

has no check sum: 52F

line doesn’t...: 52F
514%*

1332%*

area: 514F

at_default: 520% 521F 523.

The TpXbook: 1, 23%¥49%108, 207, 415, 446, 456

459, 6
TeXformat
texput:

83, 688, 764, 1215% 1331, 1444*
s: 11F521%*
35% 534% 1257F 1443%
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text: 256, 257, 258, 259, 260, 262, 263, 264, 265%
491, 553, 780, 1188, 1216, 1257* 13187 1369,
1443% 1459% 14627 1478F 1480F 1481*

Text line contains...: 346.

text_char: 19% 20, 47.

\textfont primitive: 1230%

text_mlist: 689, 695, 698, 731, 1174.

text_size: 699, 703, 732, 762, 1195, 1199.

text_style: 688, 694, 703, 731, 737, 744, 745, 746,
748, 749, 758, 762, 1169, 1194, 1196*

\textstyle primitive: 1169.

TEX82: 1, 99.

TFM files: 539.

tfm_file: 539, 560, 563F 5647 575.

tfm_temp: 564F% 1380%

TFtoPL: 561.

That makes 100 errors...: 82.

the: 210, 265¥ 266} 366, 367, 478.

The following...deleted: 641, 992¥1121.

\the primitive: 265%*

the_toks: 465, 466, 467, 478, 1297.

thick_mu_skip: 224%*

\thickmuskip primitive: 226.

thick-mu_skip_code: 224F 225% 226, 766.

thickness: 683, 697, 725, T43, T44, 746, 747, 1182.

thin_mu_skip: 224%F
\thinmuskip primitive: 226.
thin_mu_skip_code: 2247F225% 226, 229, 766.
This can’t happen: 95.

align: 800%

copying: 206¥

curlevel: 281.

discl: 841.
disc2: 842.
disc3: 870.
disc4: 871.
display: 1200%F
endv: T791.
extl: 1348%*
ext2: 1357*
ext3: 1358%F
extd: 1373*
flushing: 202%*
if:  497.

line breaking: 877%*
mlistl: 728.
mlist2: 754.
mlist3: 761.
mlistd: 766.
page: 1000.

paragraph: 866%*
prefix: 1211.
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pruning: 968.
right: 1185.
rightbrace: 1068.
vcenter:  736.
vertbreak: 973.
vlistout: 630.
vpack: 6697
256 spans: 798.
this_box: 619% 624, 625% 629, 632* 633* 634
637F 1412%*
this_if:  498* 501* 503* 505, 506% 1454%
\thousands primitive: 468%*
thousands_code: 468% 469F 471} 472%*
three_codes: 645.
threshold: 828, 851, 854, 863.
Tight \hbox...: 667.
Tight \vbox...: 678.
tight_fit: 817, 819, 830, 833, 834, 836, 853.
time: 236* 241% 536* 617*
\time primitive: 238.
time_code: 236F 237F 238.
tini: &%
tmp: 877*
to: 645, 1082.
toint: 127% 859% 875% 944% 948*
tok_prim: 1480%
tok_val: 410, 415, 418, 426* 428* 465.
token: 289.
token_list: 307* 311, 312, 323, 325, 330, 337*
341F 346, 390, 1131, 1335*
token_ref_count: 200, 203, 291, 473*% 482, 979.
token_show: 295, 296F 323, 401F 1279, 1284,
1297, 1370%
token_type: 307* 311, 312, 314% 319% 323, 324
325, 327, 379, 390, 1026, 1095.
toks: 230%*
\toks primitive: 265*
toks_base: 230% 231* 232, 233% 415, 1224% 1226*
1227, 1480%
\toksdef primitive: 1222%
toks_def_code: 1222F 1223% 1224%*
toks_register: 209F 265F 266} 413F 415, 12107
1226% 1227.
tolerance: 236F 240, 828, 863.
\tolerance primitive: 238.
tolerance_code: 236F 237F 238.
Too many }’s: 1068.
too_small: 1303F 1306¥
top: 546.
top_bot-mark: 210, 296* 366, 367, 384, 385, 386.
top_edge: 629, 636.
top_mark: 382, 383, 1012.
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\topmark primitive: 384.

top_-mark_code: 382, 384, 386, 1335%

top_skip: 224F

\topskip primitive: 226.

top_skip_code: 224% 225% 226, 1001.

total_demerits: 819, 845, 846, 855, 864, 874, 875%

total height: 986.

total_mathexr_params: 701, 1195.

total_-mathsy_params: 700, 1195.

total_pages: 592, 593, 6177 640, 642*

totalshrink: 646, 650, 656 664, 665, 666, 667,
671, 676, 677, 678, T96% 1201.

total_stretch: 646, 650, 656% 658, 659, 660* 671,
673, 674 T96*

totalent: 1480%

tracing_commands: 236F 367, 498F 509F 1031,
1403% 1426%*

\tracingcommands primitive: 238.

tracing_commands_code: 236%F 237F 238.

tracing-lost_chars: 236%F 581%*

\tracinglostchars primitive: 238.

tracing_lost_chars_code: 236} 237% 238.

tracing-macros: 236F 323, 389, 400.

\tracingmacros primitive: 238.

tracing-macros_code: 236F 237F 238.

tracing_online: 236%F 245, 1293, 1298.

\tracingonline primitive: 238.

tracing-online_code: 236¥ 237F 238.

tracing_output: 236F 638% 641.

\tracingoutput primitive: 238.

tracing_output_code: 2367F 237* 238.

tracing_pages: 236F 987, 1005, 1010.

\tracingpages primitive: 238.

tracing_pages_code: 236%* 237F 238.

tracing-paragraphs: 236F 845, 855, 863.

\tracingparagraphs primitive: 238.

tracing_paragraphs_code: 236F237F238.

tracing_restores: 236F 283.

\tracingrestores primitive: 238.

tracing-restores_code: 236¥ 237F 238.

tracing_stats: 117, 236F 639F 1326, 1333*

\tracingstats primitive: 238.

tracing_stats_code: 236%F 237F 238.

Transcript written...: 1333%

trap_zero_glue: 1228, 1229, 1236%*

trick_buf: 54, 58% 315, 317*

trick_count: 54, 58% 315, 316, 317*

Trickey, Howard Wellington: 2%

trie: 920, 921, 922, 950, 952, 953, 954, 958,
959, 966, 1324F 1325*

trie_back: 950, 954, 956.

trie_c: 947, 948%951, 953, 955, 956, 959, 963, 964.
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trie_char: 920, 921, 923, 958, 959.

trie_fix: 958, 959.

trie_hash: 947, 948% 949, 950, 952.

trie_l: 94T, 948%949, 957, 959, 960, 963, 964.

trie_link: 920, 921, 923, 950, 952, 953, 954,
955, 956, 958, 959.

trie.maz: 950, 952, 954, 958, 1324% 1325%

trie.min: 950, 952, 953, 956.

trie_node: 948% 949.

trie_not_ready: 891, 950, 951, 960, 966, 1324*1325*

trie_o: 94T, 948* 959. 963, 964.

trie_op: 920, 921, 923, 924, 943* 958, 959.

trie_op_hash: 11%¥943%944% 945, 946, 948% 952.

trie_op_lang: 943F 944% 945, 952.

trie_op_pir: 943%944% 945, 946, 1324% 1325%

trie_op_size: 117921, 943%944%946, 1324F 1325%

trie_op_val: 943F 944F 945, 952.

trie_pack: 957, 966.

trie_pointer: 920, 921, 922, 947, 948F 949, 950,
953, 957, 959, 960, 966.

trie_ptr: 947, 951, 952, 964.

trie.r: 94T, 948%949. 955, 956, 957, 959, 963, 964.

trie_ref: 950, 952, 953, 956, 957, 959.

trie_root: 947, 949, 951, 952, 958, 966.

trie_size: 11*920, 948%950, 952, 954, 964, 1325*

trie_taken: 950, 952, 953, 954, 956.

trie_used: 943F944% 945, 946, 1324F 1325%

true: 4% 16%31%37%45, 46, 40% 51%53% 71, 77, 88*
97, 98, 104, 105, 106, 107, 168% 169% 256, 257,
959, 311, 327, 328, 336%346, 361, 362, 365%374*
378*¥40TF413%430, 440% 444% 447, A53% 461, 462,
486, 501%508, 512, 516%524%526, 530% 534%563*
578%592, 621, 628, 637*638%641, 663*675% 706,
719, 791, 827, 828, 829, 851, 854, 863, 830¥882,
884, 903, 905, 910, 911, 951, 956, 962, 963, 992*
1020, 1021*¥1025, 1030%1035, 1037, 1040, 1051,
1054, 1083%1090%1101, 1121, 1122*1154*1163,
1194, 1195, 1218, 1253*%1258, 1270, 1279, 1283,
1208, 1303% 1336, 1342, 1354* 1371, 1374% 1412%
1435% 1436% 1447% 1450% 1451 % 1477F 1480% 1481%

true: 453F

try_break: 828, 829, 839, 851, 858, 862, 866*
868% 869, 873, 879.

t: AT3F 476% 4TOF 1443%

twin_font: 1443%

\twinfont primitive: 1254%*

twin_tag: 230F 1253F 1438F 1443*

two: 101, 102.

two_choices: 113%*

two_halves: 118,124, 172, 221, 256, 684, 921, 966.

type: 4*133, 134, 135, 136, 137, 138, 139, 140,
141, 142, 143, 144, 145, 146, 147, 148, 149¥150,
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152, 153, 155, 156, 157, 158, 159F160, 1757183,
184% 202F 2067 424* 489, 495, 496} 497, 505,
6227 623, 626, 628, 631F 632} 635, 637F 640,
649F 651F 653, 655, 668, 669* 670, 630, 681,
682, 683, 686, 687, 688, 689, 696, 698, 713,
715, 720, 721, 726, 727, 728, 729, 731, 732,
736, 747, 750, 752, 761, 762, 767, 768, 7967
7997% 801, 805, 807F 809* 810, 811, 816¥ 819,
820, 822, 830, 832, 837, 841, 842, 843, 844,
845, 856, 858, 859F 860, 861, 862, 864, 865,
8667 868F 870, 871, 874, 875¥ 879, 881% 896,
897, 899¥ 903, 914, 968, 970, 972, 973, 976,
978, 979, 981, 986, 988, 993, 996, 997, 1000,
1004, 1008, 1009, 1010, 1011, 1013, 1014*1021*
1074, 1080, 1081*1087, 1100, 1101, 1105%1110*
1113, 1121, 1147, 1155¥%1158, 1159, 1163, 11657
1168, 1181, 1185, 1186, 1191, 1202, 1203*1341*
1349, 13997 1412F1415¥1434F 1457F 14667 1472*

Type <return> to proceed...: 85.

w:  69% 107, 389, 560, 706, 791, 800¥ 929, 934,
944F 1257F 1443*

u_part: 768, 769, 779, 788, 794, 801.

u_template: 307F 3147F 324, 788.

uc_code: 230¥% 232, 407%*

\uccode primitive: 1230%*

uc_code_base: 230F235% 1230% 1231F 1286, 1288.

uc_hyph: 2367F 891, 896.

\uchyph primitive: 238.

uc_hyph_code: 236¥ 237F 238.

uwexit: 81F

un_hbox: 208%¥1090%* 1107, 1108, 1109.

\unhbox primitive: 1107.

\unhcopy primitive: 1107.

\unkern primitive: 1107.

\unpenalty primitive: 1107.

\unskip primitive: 1107.

un_vbozr: 2081046, 1094, 1107, 1108, 1109.
\unvbox primitive: 1107.

\unvcopy primitive: 1107.

unbalance: 389, 391, 396, 399, 473¥477.
Unbalanced output routine: 1027.
Unbalanced write...: 1372

Undefined control sequence: 370.

undefined_control_sequence: 2227 232, 256, 257,
259, 262, 268, 282, 290, 1318* 1319% 1481*

undefined_cs: 210, 222F 366, 372, 1226F 1227,
1295% 1462F 1480F

under_noad: 687, 690, 696, 698, 733, 761,
1156, 1157.

Underfull \hbox...: 660%*
Underfull \vbox...: 674F
\underline primitive: 1156.
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1306* 1312% 1314, 1319% 1325% 1327.

undump_end: 1306*

undump_end_end: 1306%*

undump_four_ASCIT: 1310%

undump_hh: 1306F 1319%*

undump_int: 1306} 1308F1312%1317F1319F 1327.

undump_qqqq: 1306F 1310%

undump_size: 1306F1310¥ 1321F1323F1325%

undump_size_end: 13067

undump_size_end_end: 1306*

undump_things: 1310% 1312F 1317* 1319F 1323*
1325%*

undump_wd: 1306%*

unfloat: 109% 658, 664, 673, 676, 810, 811.

unhyphenated: 819, 829, 837, 864, 8667 868*

unity: 101, 103* 114, 164, 186, 453% 568
1259, 1393*

unjoinable: 1384% 1386F 14317 1478*

\lastcharunjoinable primitive: 1478%*

unpackage: 1109, 1110%*

unsave: 281, 283, 791, 800% 1026, 1063, 1068,
1086* 1100, 1119% 1133, 1168, 1174, 1186
1191, 1194, 1196F 1200*

unset_node: 136, 159%175%183, 184*202% 206* 651*
669% 682, 688, 639, T68, TI6* 799* 801, 805.

update_active: 861.

update_heights: 970, 972, 973, 994, 997, 1000.

update_terminal: 34¥37F61F 71, 81F86F 362, 524F
537% 638% 1280, 1337 1338*

update_width: 832, 860.

\uppercase primitive: 1286.

Use of x doesn’t match...: 398.

use_err_help: 79, 80, 89, 90, 1283.

wu:  1443F

v 69%107, 389, 450, 706, T15, 736, 743, 749, 800*

undump:

v_offset: 247¥ 640, 641.

\voffset primitive: 248.

v_offset_code: 247F 248.

v_part: 768, 769, 779, 789, 794, 801.
v_template: 307F314F 325, 390, 789, 1131.
vacuous: 440F 444F 445%F

vadjust: 208%265%266% 1097, 1098, 1099, 1100
\vadjust primitive: 265%*

valign:  208% 265% 266* 1046, 1090% 1130
\valign primitive: 265%

var_code: 232, 1151¥ 1155¥ 1165%*
var_delimiter: 706, 737, 748, 762.

var_used: 117,125, 130, 164, 639F 1311}1312*
vbadness: 236¥674*677, 678, 1012, 1017.
\vbadness primitive: 238.

vbadness_code: 2367 237* 238.
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\vbox primitive: 1071.

vboz_group: 269, 1083F* 1085.

vboz_justification: 236F 1401%

\vboxjustification primitive: 1478%*

vboz_justification_code: 236F 237F 1478%*

vbox_justify: 230F 1401%*

vboz_justify_loc: 230F 1332F 1337F 14017 1429%F
1475% 1478*

\leftvbox primitive: 1478%

\rightvbox primitive: 1478%*

veenter: 208F 265% 266F 1046, 1167.

\vcenter primitive: 265%

veenter_group: 269, 1167, 1168.

veenter_noad: 687, 690, 696, 698, 733, 761, 1168.

vert_break: 970, 971, 976, 977, 980, 982, 1010.

very-loose_fit: 817, 819, 830, 833, 834, 836, 852.

vet_glue: 625F 634,

\vfil primitive: 1058.

\vfilneg primitive: 1058.

\vfill primitive: 1058.

vfuzz: 247F 677, 1012, 1017.

\vfuzz primitive: 248.

vfuzz_code: 247F 248.

VIRTEX: 1331.

virter_ident: 61F1332F 1337*

virtual memory: 126.

Vitter, Jeffrey Scott: 261.

vlistnode: 137, 148, 159% 175% 183, 184% 202% 206*
505, 618, 622623, 628, 629, 631%632% 637* 640,
644, 651%668, 669681, 713, T15, 720, 736, T4T,
750, 80T*809*811, 841, 842, 866%870, 871, 968,
973, 978, 1000, 1074, 1080, 1087, 1110%* 1147.

vlist_out: 592, 615, 616, 618, 619% 623, 628, 629
632F 637* 638* 640, 693, 1373*

vmode:  211%215, 416, 417, 418, 422, 424% 501*
775, 785, 786, 804, 80TF 808* 809% 812, 1025
1029, 1045, 1046, 1048, 1056* 1057, 1071,
1072¥1073, 1076¥1078F1079, 1080, 1083¥ 10907
1091¥%1094, 1098, 1099, 1103, 1105%1109, 1110%
1111, 1130, 1167, 1243, 1244*

vmove: 208% 1048, 1071, 1072F 1073.

wpack: 236%644, 645, 646, 668, 705, 735, T38% T59%
799% 804, 977, 1021* 1100, 1168.

vpackage: 668, 796¥ 977, 1017, 1086*

vrule:  208% 265% 266 463, 1056% 1084, 1090%

\vrule primitive: 265%*

vsize: 247F 980, 987.

\vsize primitive: 248.

vsize_code: 247F 248.

vskip:  208% 1046, 1057, 1058, 1059, 1078* 1094.

\vskip primitive: 1058.

vsplit: 967, 977, 978, 980, 1082.
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\vsplit needs a \vbox: 978.

\vsplit primitive: 1071.

vsplit_code: 1071, 1072¥ 1079.

\vss primitive: 1058.

vstrepy:  51F

\vtop primitive: 1071.

vtop_code: 1071, 1072% 1083% 1085, 1086* 1478*
vtop_group: 269, 1083%F 1085.

w: 114, 147, 156, 275, 278, 279, 607, 649* 668,

1198, 1349, 1350, 1457*
w_close: 1329, 1337*
w-make_name_string:
w_open_in: 524F
w_open_out: 1328%*
wast: 1012, 1020, 1021F 1022.
waeke_up_terminal: 34F37F51%¥ 71, 73, 363, 484,

524% 530% 1294, 1297, 1303* 1338* 1398*
warning_index: 305, 331F 338% 389, 390, 395, 396,

398, 401% 473% 470% 482, TTAX TTT.
warning_issued: 76, 81F 245, 1335%
was_free: 165F 167, 171.
was_hi_min: 165F% 166, 167, 171.
was_lo_maz: 165% 166, 167, 171.
was_mem_end: 165% 166, 167, 171.
was_used: 1480%

\wd primitive: 416.

WEB: 1, 4% 38, 40, 50, 1308*

wf: 1457F

what: 1472F

what_lang: 1341% 1356% 1362, 1376, 1377.
what_lhm: 1341% 1356 1362, 1376, 1377
what-rhm:  1341% 1356* 1362, 1376, 1377
whatsit_LJ: 1412¥F 1420%

whatsit_LR: 1096F 1412F 1425%

whatsit-node: 146, 148, 175% 183, 202F 206% 622*

631% 651% 669% 730, 761, S66* 896, 899* 968,

973, 1000, 1147, 1341%1349, 1412% 1415* 1466*
which: 1447%*
widow_penalty: 236F 1096%*

\widowpenalty primitive: 238.

1328%

widow_penalty_code: 236F 237} 238.
width: 463.
width: 135, 136, 138, 139, 147, 150, 151, 155, 156

178, 184% 187%191, 192¥424%429, 431, 451, 462,
463, 554, 605, 607, 611, 622¥623, 625%626, 631*
632%633%634, 635, 637641, 651653, 6567657,
666, 668, 6697670, 671, 679, 683, 688, 706, 709,
714, 715, T16, 717, 731, 738% 744, TAT, 749,
750, 757, T58, 759% 768, 779, 793, T96* 797
798, 801, 802, 803, 804, 806 807* 808* 809*
810, 811, 827, 837, 838, 841, 842, 866 8687
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870, 871, 881%969, 976, 996, 1001, 1004, 1009,
1042, 1044, 1054, 1091¥1093, 1147, 1148, 1199,
1201, 1205¥1229, 1239, 1240, 1440% 1457% 1469%

width_base: 550, 552, 554, 566, 569, 571, 576
1322F 1323*

width_indexr: 543, 550.

width_offset: 135, 416, 417, 1247.

Wirth, Niklaus: 10.

word_define: 1214, 1228, 1232F 1236*

word_file:  1305%

words: 204, 205, 206F 1357*

wp: 1096¥*

wrap: 1425%

wrap_lig: 910, 911.

wrapup: 1035, 1040.

write:  37F 56%*

\write primitive: 1344%F

write_dvi: 597F 598, 599.

write_file: 1342, 1374¥ 1378.

write_file_direction: 1374F 1467*

write_ln: 37F 51F 56%*

write_loc: 1313, 1314, 1344% 1345, 1371.

write_node:  1341% 1344% 1346% 1348* 1356% 1357*
1358*% 1373% 1374*

write_node_size: 1341% 1350, 1352, 1353, 1354*
1357% 1358* 1466*

write_open: 1342 1343, 1370F1374F 1378.

write_out: 1370% 1374%

write_stream: 1341¥1350, 13541355, 13577 1358*
1370% 1374% 1466* 1473*

write_text: 30T* 314% 323, 1340, 1371.

write_tokens: 1341%¥1352, 1353, 1354F 13567 1357
1358% 1368, 1371, 1466* 1473*

writing: 578F

wterm: 56¥

wterm_cr: 567

wterm_In: 56¥

Wyatt, Douglas Kirk: 2%

w0: 585, 586, 604, 609.

wl: 585, 586, 607.

w2: 585.
w3: 585.
wq: 585.

x: 100, 105, 106, 107, 587, 600, 649* 668, 706,

1302* 1303* 1457*
z_height: 547, 558, 559, T38% 1123* 1457*
z_height_code: 547, 558.
z_leaders: 149F 190¥ 627, 656F 1071, 1072*
\xleaders primitive: 1071.
X_make_name_string: 525%
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z_over-n: 106, 703, 716, 717, 986, 1008, 1009,
1010, 1240.

z_token: 364, 381F478, 1038% 1152, 1435% 1447*

wehr: 20, 21%23%24, 38, 49% 58% 519, 1387+

xclause: 16%*

\xdef primitive: 1208.

veq level:  253% 254, 268, 278, 279, 283, 1304.

zn-over-d: 107, 455, 457, 458, 568, 716, 1044,
1260, 1443*

pord: 20, 24, 52% 53% 523, 525%

xpand: 473F 477, 479%F

zray: 208F 1290, 1291, 1292.

xsp: 1043%F

zspace_skip: 224%*

\xspaceskip primitive: 226.

xspace_skip_code: 224F 225% 226, 1447T*

zzxl: 585, 586, 1368.

rxzr2: 585.

rrrd: 585.

rTT4: 585, 586, 1368.

20: 585, 586, 604, 609.

xl: 585, 586, 607.

x2: 585.
x3: 585.
T4: 5H85.

y: 105, 706, 726, 735, 737, T38%743, 749, 756, 1457*

y-here: 608, 609, 611, 612, 613.
y-OK: 608, 609, 612.
y-seen: 611, 612.

year: 236% 241% 536F 617F 1328*
\year primitive: 238.

year—_code: 236F 237F 238.

You already have nine...: 476%
You can’t \insert255: 1099.
You can’t dump...: 1304.

You can’t use \hrule...: 1095.
You can’t use \long...: 1213*

You can’t use a prefix with x: 1212%
You can’t use x after ...: 428%1237*
You can’t use x in y mode: 1049%

You have to increase POOLSIZE: 52F
you_cant: 1049% 1050, 1080, 1106, 1470%*
y2-OK: 608, 609, 610, 612.

y0: 585, 586, 594, 604, 609.

yl: 585, 586, 607, 613.

ys: 585.
y4: 585.

z: 560, 706, 726, 743, 749, 756, 922, 927,
953, 959, 1198.
z-here: 608, 609, 611, 612, 614.

z.OK: 608, 609, 612.
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z_seen: 611, 612.

Zabala Salelles, Ignacio Andrés: 2%

zeqtb: 253%

zero_glue: 162, 175%224% 228, 424F 462, 732, 802,
887%1041% 1042, 1043* 1171, 1229, 1440*

zero_token: 445% 452 A73¥ 476F 479*

zmem: 116%

z0: 585, 586, 604, 609.

z1: 585, 586, 607, 614.

z2: 585.

z3: 585.

z4: 585.
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Accumulate the constant until cur_tok is not a suitable digit 445%) Used in section 444*.
Add the width of node s to act_width 871) Used in section 869.
Add the width of node s to break_width 842) Used in section 840.
Add the width of node s to disc_width 870) Used in section 869.
Adjust for the magnification ratio 457) Used in sections 453* and 453*.
Adjust for the setting of \globaldefs 1214) Used in section 1211.
Adjust shift_up and shift_down for the case of a fraction line 746) Used in section 743.
Adjust shift_up and shift_down for the case of no fraction line 745) Used in section 743.
Adjust the LR stack based on LR nodes in this line 1420*) Used in section 880%*.
Adjust the LR stack for the hpack routine 1422%)  Used in section 1360%.
Advance cur_p to the node following the present string of characters 867) Used in section 866*.
Advance past a whatsit node in the line_break loop 1362) Used in section 866*.
Advance past a whatsit node in the pre-hyphenation loop 1363) Used in section 896.
Advance r; goto found if the parameter delimiter has been fully matched, otherwise goto continue 394)
Used in section 392%.
( Allocate entire node p and goto found 129) Used in section 127%
{ Allocate from the top of node p and goto found 128) Used in section 127*.
( Apologize for inability to do the operation now, unless \unskip follows non-glue 1106 )
Used in section 1105*.
( Apologize for not loading the font, goto done 567) Used in section 566.
(Append a ligature and/or kern to the translation; goto continue if the stack of inserted ligatures is
nonempty 910> Used in section 906.
(Append a new leader node that uses cur_boz 1078*) Used in section 1075.
( Append a new letter or a hyphen level 962) Used in section 961.
(Append a new letter or hyphen 937) Used in section 935.
( Append a normal inter-word space to the current list, then goto big_switch 1041%) Used in section 1030%.
( Append a penalty node, if a nonzero penalty is appropriate 890) Used in section 880%*.
(Append a bgn_L to the tail of the current mlist 1416*) Used in section 1196*.
(
(
(
(
(

(
(
(
(
(
(
(
(
(
(
(
(
(
(

Append an insertion to the current page and goto contribute 1008) Used in section 1000.
Append an end_L to the tail of the current mlist 1417%) Used in section 1196*.
Append any new_hlist entries for ¢, and any appropriate penalties 767) Used in section 760.
Append box cur_boz to the current list, shifted by boz_context 1076*) TUsed in section 1075.
Append character cur_chr and the following characters (if any) to the current hlist in the current font;
goto reswitch when a non-character has been fetched 1034*)  Used in section 1030*.
( Append characters of hu[j ..] to major_tail, advancing j 917) Used in section 916.
{ Append inter-element spacing based on r_type and ¢ 766) Used in section 760.
( Append tabskip glue and an empty box to list u, and update s and ¢ as the prototype nodes are
passed 809* > Used in section 808*.
( Append the accent with appropriate kerns, then set p < ¢ 1125) Used in section 1123*.
( Append the current tabskip glue to the preamble list 778} Used in section 777.
( Append the display and perhaps also the equation number 1204*) Used in section 1199.
{ Append the glue or equation number following the display 1205%) Used in section 1199.
( Append the glue or equation number preceding the display 1203*) Used in section 1199.
{ Append the new box to the current vertical list, followed by the list of special nodes taken out of the box
by the packager 888) Used in section 880%*.
( Append the value n to list p 938) Used in section 937.
( Assign the values depth_threshold «— show_box_depth and breadth-maz — show_box_breadth 236*)
Used in section 198.
( Assignments 1217%, 1218, 1221%, 1224% 1225, 1226%, 1228, 1232*%, 1234, 1235, 1241, 1242, 1248, 1252, 1253%, 1256%, 1264,
1461%, 1477*) Used in section 1211.
( Attach list p to the current list, and record its length; then finish up and return 1120)
Used in section 1119*.
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( Attach the limits to y and adjust height(v), depth(v) to account for their presence 751) Used in section 750.

(Back up an outer control sequence so that it can be reread 337*) Used in section 336*.

(Basic printing procedures 57, 58%, 59*, 60*, 62*%, 63, 64*, 65, 262, 263, 518, 699, 1355 )  Used in section 4*,

(Bidirectional procedures 1426*, 1446*) Used in section 332*.

(Break the current page at node p, put it in box 255, and put the remaining nodes on the contribution
list 1017) Used in section 1014*.

(Break the paragraph at the chosen breakpoints, justify the resulting lines to the correct widths, and
append them to the current vertical list 876) Used in section 815.

{ Calculate the length, I, and the shift amount, s, of the display lines 1149*) Used in section 1145%.

( Calculate the natural width, w, by which the characters of the final line extend to the right of the reference
point, plus two ems; or set w «— maz-dimen if the non-blank information on that line is affected by
stretching or shrinking 1146) Used in section 1145%.

( Call the packaging subroutine, setting just_-box to the justified box 889*) Used in section 880*.

(Call try_break if cur_p is a legal breakpoint; on the second pass, also try to hyphenate the next word, if
cur_p is a glue node; then advance cur_p to the next node of the paragraph that could possibly be a
legal breakpoint 866* ) Used in section 863.

( Carry out a ligature replacement, updating the cursor structure and possibly advancing j; goto continue
if the cursor doesn’t advance, otherwise goto done 911) Used in section 909.

{ Case statement to copy different types and set words to the number of initial words not yet copied 206* )
Used in section 205.

( Cases for noads that can follow a bin_noad 733) Used in section 728.

( Cases for nodes that can appear in an mlist, after which we goto done_with-node 730) Used in section 728.

( Cases of flush-node_list that arise in mlists only 698) Used in section 202*.

( Cases of handle_right_brace where a right_brace triggers a delayed action 1085, 1100, 1118, 1132, 1133, 1168,
1173, 1186) Used in section 1068.

( Cases of main_conirol that are for extensions to TEX 1347) Used in section 1045.

( Cases of main_control that are not part of the inner loop 1045) Used in section 1030*.

( Cases of main_conirol that build boxes and lists 1056*, 1057, 1063, 1067, 1073, 1090*%, 1092, 1094, 1097, 1102, 1104,
1109, 1112, 1116, 1122%, 1126, 1130, 1134, 1137, 1140, 1150, 1154*, 1158, 1162, 1164, 1167, 1171, 1175, 1180, 1190, 1193,
1413*, 1471*) Used in section 1045.

( Cases of main_conirol that don’t depend on mode 1210%, 1268, 1271, 1274, 1276, 1285, 1290 )

Used in section 1045.

( Cases of print_cmd_chr for symbolic printing of primitives 227, 231*, 239, 249, 266*, 335, 377*, 385, 412, 417,
469%, 488*%, 492, 781, 984, 1053, 1059, 1072*, 1089, 1108, 1115, 1143, 1157, 1170, 1179, 1189, 1209, 1220, 1223*, 1231%,
1251%, 1255%, 1261%, 1263, 1273%, 1278, 1287, 1292, 1295%, 1346*, 1460%, 1476*, 1479* )  Used in section 298*.

( Cases of show_node_list that arise in mlists only 690) Used in section 183.

( Cases where character is ignored 345) Used in section 344.

( Change buffered instruction to y or w and goto found 613) Used in section 612.

{ Change buffered instruction to z or x and goto found 614) Used in section 612.

( Change current mode to —vmode for \halign, —hmode for \valign 775) Used in section 774*.

{ Change discretionary to compulsory and set disc_break <« true 882) Used in section 881*.

< Change font d?)Lf to f 621 > Used in section 620.

( Change state if necessary, and goto switch if the current character should be ignored, or goto reswitch if

the current character changes to another 344) Used in section 343.

Change the case of the token in p, if a change is appropriate 1289) Used in section 1288.

Change the current style and goto delete_q 763) Used in section 761.

Change the interaction level and return 86*) Used in section 84*.

Change this node to a style node followed by the correct choice, then goto done_with-node 731)

Used in section 730.

( Character k cannot be printed 49*) Used in section 48.

( Character s is the current new-line character 244) Used in sections 58* and 59*.

< Check Uz‘:—’IEX font dimen 1437* > Used in section 578%.

(
(
(
(
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( Check flags of unavailable nodes 170) Used in section 167.

( Check for LR anomalies at the end of hpack 1423%) Used in section 649%.

( Check for charlist cycle 570) Used in section 569.

{ Check for improper alignment in displayed math 776) Used in section 774*.

( Check if node p is a new champion breakpoint; then goto done if p is a forced break or if the page-so-far
is already too full 974) Used in section 972.

{ Check if node p is a new champion breakpoint; then if it is time for a page break, prepare for output, and
either fire up the user’s output routine and return or ship out the page and goto done 1005)
Used in section 997.

{ Check parargraph justification 1429%) Used in section 1070%.

( Check positional numbers 1454*) Used in section 509%*.

( Check semitic char tables 1385%, 1456*)  Used in section 1233*.

(Check single-word avail list 168*) Used in section 167.

( Check splited insert 1468*) Used in section 1450*.

( Check that another $ follows 1197) Used in sections 1194, 1194, and 1206.

( Check that the necessary fonts for math symbols are present; if not, flush the current math lists and set
danger «— true 1195) Used in sections 1194 and 1194.

{ Check that the nodes following hd permit hyphenation and that at least l_hyf + r_hyf letters have been
found, otherwise goto donel 899*) Used in section 894.

{ Check the “constant” values for consistency 14, 111, 290, 522, 1249}  Used in section 1332%.

( Check the pool check sum 53*) Used in section 52*.

(Check variable-size avail list 169*) Used in section 167.

( Check eg-name command 1463*) Used in sections 356*, 357*, and 374*.

< Check mid_rules 1441*) Used in section 625*.

( Clean up the memory by removing the break nodes 865) Used in sections 815 and 863.

< Clear dimensions to zero 650) Used in sections 649* and 668.

( Clear off top level from save_stack 282) Used in section 281.

<CIOS€' the format file 1329> Used in section 1302*.

< Coerce glue to a dimension 451 > Used in sections 449 and 455.

( Compiler directives 9*) Used in section 4*.

( Complain about an undefined family and set cur_i null 723) Used in section 722.

( Complain about an undefined macro 370) Used in section 367.

( Complain about missing \endcsname 373) Used in section 372.

( Complain about unknown unit and goto done2 459) Used in section 458.

{ Complain that \the can’t do this; give zero result 428*) Used in sections 413* and 426*.

( Complain that the user should have said \mathaccent 1166) Used in section 1165*.

( Compleat the incompleat noad 1185) Used in section 1184.

( Complete a potentially long \show command 1298) Used in section 1293.

( Compute result of multiply or divide, put it in cur_-val 1240) Used in section 1236*.

{ Compute result of register or advance, put it in cur_val 1238) Used in section 1236*.

( Compute the amount of skew 741) Used in section 738*.

{ Compute the badness, b, of the current page, using awful-bad if the box is too full 1007)

Used in section 1005.

Compute the badness, b, using awful_bad if the box is too full 975) Used in section 974.

Compute the demerits, d, from r to cur_p 859*) Used in section 855.

Compute the discretionary break_width values 840) Used in section 837.

Compute the hash code h 261) Used in section 259.

Compute the magic offset 765) Used in section 1337*.

Compute the minimum suitable height, w, and the corresponding number of extension steps, n; also set

width(b) 714) Used in section 713.
<C0mpute the new line width 850> Used in section 835.
( Compute the register location ! and its type p; but return if invalid 1237%) Used in section 1236*.

(
(
(
(
(
{
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( Compute the sum of two glue specs 1239) Used in section 1238.

( Compute the trie op code, v, and set [ < 0 965) Used in section 963.

( Compute the values of break_width 837) Used in section 836.

( Consider a node with matching width; goto found if it’s a hit 612) Used in section 611.

( Consider the demerits for a line from r to cur_p; deactivate node r if it should no longer be active; then
goto continue if a line from r to cur_p is infeasible, otherwise record a new feasible break 851)
Used in section 829.

{ Constants in the outer block 11*, 1382*, 1388*, 1438*)  Used in section 4*.

( Construct a box with limits above and below it, skewed by delta 750) Used in section 749.

( Construct a sub/superscript combination box z, with the superscript offset by delta 759*)
Used in section 756.

{ Construct a subscript box x when there is no superscript 757) Used in section 756.

{ Construct a superscript box x 758)  Used in section 756.

{ Construct a vlist box for the fraction, according to shift-up and shift_down 747) Used in section 743.

( Construct an extensible character in a new bhox b, using recipe rem_byte(q) and font f 713)
Used in section 710.

( Contribute an entire group to the current parameter 399) Used in section 392%*.

( Contribute the recently matched tokens to the current parameter, and goto continue if a partial match is

still in effect; but abort if s = null 397> Used in section 392*.

Convert a final bin_noad to an ord_noad 729) Used in sections 726 and 728.

Convert cur_val to a lower level 429) Used in section 413*.

Convert math glue to ordinary glue 732) Used in section 730.

Convert nucleus(q) to an hlist and attach the sub/superscripts 754) Used in section 728.

Copy the tabskip glue between columns 795) Used in section 791.

Copy the templates {rom node cur_loop into node p 794) Used in section 793.

Copy the token list 466) Used in section 465.

Create a character node p for nucleus(q), possibly followed by a kern node for the italic correction, and

set delta to the italic correction if a subscript is present 755) Used in section 754.

{ Create a character node ¢ for the next character, but set ¢ « null if problems arise 1124*)
Used in section 1123*.

( Create a new glue specification whose width is cur_val; scan for its stretch and shrink components 462 )
Used in section 461.

( Create a page insertion node with subtype(r) = ¢i(n), and include the glue correction for box n in the
current page state 1009> Used in section 1008.

{ Create an active breakpoint representing the beginning of the paragraph 864) Used in section 863.

{ Create and append a discretionary node as an alternative to the unhyphenated word, and continue to
develop both branches until they become equivalent 914) Used in section 913.

( Create equal-width boxes x and z for the numerator and denominator, and compute the default amounts
shift_up and shift_down by which they are displaced from the baseline 744) Used in section 743.

( Create new active nodes for the best feasible breaks just found 836) Used in section 835.

( Create the format_ident, open the format file, and inform the user that dumping has begun 1328*)
Used in section 1302*.

{ Current mem equivalent of glue parameter number n 224*)  Used in sections 152 and 154.

(Deactivate node r 860) Used in section 851.

(Declare Cfgt—TEX font procedures for prefized_command 1443*)  Used in section 1257*.

(

(

o~ o~ o~~~

Declare UZL—TEX subprocedures for prefized_command 1444* 1462%)  Used in section 1215*.

Declare action procedures for use by main-control 1043* 1047, 1049*, 1050, 1051, 1054, 1060, 1061, 1064, 1069,
1070*, 1075, 1079, 1084, 1086*, 1091*, 1093, 1095, 1096*, 1099, 1101, 1103, 1105%, 1110*, 1113, 1117, 1119* 1123*, 1127,
1129, 1131, 1135, 1136, 1138, 1142, 1151%, 1155*, 1159, 1160*, 1163, 1165*, 1172, 1174, 1176, 1181, 1191, 1194, 1200%,
1211, 1270, 1275%, 1279, 1288, 1293, 1302*, 1348*, 1376, 1447*, 1457%, 1481*)  Used in section 1030*.

(Declare functions needed for special kinds of nodes 1415*, 1466* ) Used in section 159%,
(Declare math construction procedures 734, 735, 736, 737, 738*%, 743, 749, 752, 756, 762 )  Used in section 726.
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( Declare procedures for preprocessing hyphenation patterns 944*, 948*, 949, 953, 957, 959, 960, 966 )
Used in section 942.

{ Declare procedures needed for displaying the elements of mlists 691*, 692, 694) Used in section 179.

(Declare procedures needed in do_extension 1349, 1350) Used in section 1348

{ Declare procedures needed in hlist_out, vlist_out 1368, 1370%, 1373*, 1425% )  Used in section 619*.

(Declare procedures that scan font-related stuff 577*, 578*)  Used in section 409.

( Declare procedures that scan restricted classes of integers 433*, 434, 435, 436*, 437* )  Used in section 409.

{ Declare subprocedures for line_break 826, 829, 877*, 895, 942)  Used in section 815.

(Declare subprocedures for prefized_command 1215%, 1229, 1236*, 1243, 1244*, 1245, 1246, 1247, 1257*, 1265 )

Used in section 1211.

Declare subprocedures for var_delimiter 709, 711, 712)  Used in section 706.

Declare the function called fin_mlist 1184) Used in section 1174.

Declare the function called open_fmi_file 524*) Used in section 1303*.

Declare the function called reconstitute 906) Used in section 895.

Declare the procedure called align_peek 785) Used in section 800%.

Declare the procedure called fire_up 1012) Used in section 994.

Declare the procedure called get_preamble_token 782) Used in section 774*.

Declare the procedure called handle_right_brace 1068) Used in section 1030*.

Declare the procedure called init_span 787*) Used in section 786.

Declare the procedure called insert_relaz 379) Used in section 366.

Declare the procedure called macro_call 389) Used in section 366.

Declare the procedure called print_cmd_chr 298*) TUsed in section 252.

Declare the procedure called print_skip_param 225%) Used in section 179.

Declare the procedure called restore_trace 284) Used in section 281.

Declare the procedure called runaway 306*) Used in section 119.

Declare the procedure called show_token_list 292} Used in section 119.

Declare find_last 1472*) Used in section 413*.

Declare pop_ifstk 1451*) Used in section 498*.

Declare report-math_illegal_case 1470%)  Used in section 1151*.

Decry the invalid character and goto restart 346) Used in section 344.

Define LorRprt procedures 1398%) Used in section 62*.

Define append_mid_rule procedure 1440%*) Used in section 992%*.

Define get_streq 1396%) Used in section 58*.

Define pprint 1397%) Used in section 59%*.

Delete ¢ — "0" tokens and goto continue 88*) Used in section 84*.

Delete the page-insertion nodes 1019) Used in section 1014*.

Destroy the t nodes following ¢, and make r point to the following node 883) Used in section 882.

Determine horizontal glue shrink setting, then return or goto common_ending 664) Used in section 657.

Determine horizontal glue stretch setting, then return or goto common_ending 658) Used in section 657.

Determine the displacement, d, of the left edge of the equation, with respect to the line size z, assuming

that [ = false 1202> Used in section 1199.

{Determine the shrink order 665) Used in sections 664, 676, and 796*.

(Determine the stretch order 659) Used in sections 658, 673, and 796*.

{Determine the value of height(r) and the appropriate glue setting; then return or goto
common_ending 672) Used in section 668.

( Determine the value of width(r) and the appropriate glue setting; then return or goto common_ending 657)
Used in section 649*.

(Determine vertical glue shrink setting, then return or goto common_ending 676) Used in section 672,

{ Determine vertical glue stretch setting, then return or goto common_ending 673) Used in section 672.

(Discard erroneous prefixes and return 1212*) Used in section 1211.

(

(
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(

Discard the prefixes \long and \outer if they are irrelevant 1213*) Used in section 1211.
Dispense with trivial cases of void or bad boxes 978} Used in section 977.
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Display adjustment p 197) Used in section 183.
Display box p 184*> Used in section 183.

Display choice node p 695) Used in section 690.
Display discretionary p 195%) Used in section 183.
Display fraction noad p 697) Used in section 690.
Display glue p 189) Used in section 183.

Display insertion p 188) Used in section 183.
Display kern p 191> Used in section 183.

Display leaders p 190%) Used in section 189.
Display ligature p 193) Used in section 183.
Display mark p 196> Used in section 183.
Display math node p 192*) Used in section 183.
Display node p 183> Used in section 182.

Display normal noad p 696) Used in section 690.
Display penalty p 194) Used in section 183.
Display rule p 187*) Used in section 183.

Display the token (m, C) 294*> Used in section 293.
Display the value of b 502) Used in section 498*.

(
(
(
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Display special fields of the unset node p 185%) Used in section 184*.
Display the current context 312) Used in section 311.

Display the insertion split cost 1011) Used in section 1010.

Display the page break cost 1006) Used in section 1005.

Display the value of glue_set(p) 186) Used in section 184*.
Display the whatsit node p 1356* ) Used in section 183.
Display token p, and return if there are problems 293)
Do first-pass processing based on type(q); goto done_with-noad if a noad has been fully processed, goto

NAMES OF THE SECTIONS

Used in section 292.
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check_dimensions if it has been translated into new_hlist(q), or goto done_with_node if a node has been

fully processed 728> Used in section 727.

(Do ligature or kern command, returning to main_lig_loop or main_loop_wrapup or main_loop-move 1040 )

Used in section 1039.
Do magic computation 320) Used in section 292.

(

(Do some work that has been queued up for \write 1374*)
(Drop current token and complain that it was unmatched 1066 )
{Dump a couple more things and the closing check word 1326 )
(Dump constants for consistency check 1307) Used in section 1302*.
(Dump regions 1 to 4 of eqtb 1315%) Used in section 1313.

{Dump regions 5 and 6 of eqtb 1316%) Used in section 1313.

(Dump the array info for internal font number &k 1322*)

{Dump the dynamic memory 1311%) Used in section 1302*.

(Dump the font information 1320*) Used in section 1302*.

(
(
(
(
{

Dump the hash table 1318*) Used in section 1313.

Dump the hyphenation tables 1324*) Used in section 1302%*.

Dump the string pool 1309*) Used in section 1302*.

Dump the table of equivalents 1313)  Used in section 1302*.

Either append the insertion node p after node ¢, and remove it from the current page, or delete

node (p) 1022> Used in section 1020.

Used in section 1373*.
Used in section 1064.
Used in section 1302%*.

Used in section 1320%*.

( Either insert the material specified by node p into the appropriate box, or hold it for the next page; also

delete node p from the current page 1020) Used in section 1014*.
Either process \ifcase or set b to the value of a boolean condition 501*) Used in section 498*.
Empty the last bytes out of dvi_buf 599) Used in section 642%.
Used in section 1026.
Used in section 1014*.

Ensure that box 255 is empty after output 1028)

o~ o~~~

Ensure that box 255 is empty before output 1015)
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( Ensure that ¢rieemaz > h + 256 954) Used in section 953.

( Enter a hyphenation exception 939) Used in section 935.

(Enter all of the patterns into a linked trie, until coming to a right brace 961) Used in section 960.

( Enter as many hyphenation exceptions as are listed, until coming to a right brace; then return 935)
Used in section 934.

(Enter skip_blanks state, emit a space 349*) Used in section 347.

( Error handling procedures 78, 81*, 82, 93, 94, 95)  Used in section 4*.

( Examine node p in the hlist, taking account of its effect on the dimensions of the new box, or moving it to
the adjustment list; then advance p to the next node 651*) Used in section 649*.

( Examine node p in the vlist, taking account of its effect on the dimensions of the new box; then advance p
to the next node 669*> Used in section 668.

(Expand a nonmacro 367) Used in section 366.

( Expand macros in the token list and make link(def-ref ) point to the result 1371) Used in section 1370*.

(Expand the next part of the input 478) Used in section 477.

( Expand the token after the next token 368) Used in section 367.

(Explain that too many dead cycles have occurred in a row 1024) Used in section 1012.

( Express astonishment that no number was here 446) Used in section 444*,

( Express consternation over the fact that no alignment is in progress 1128*) Used in section 1127.

( Express shock at the missing left brace; goto found 475) Used in section 474.

(Feed the macro body and its parameters to the scanner 390) Used in section 389.

(Fetch a box dimension 420) Used in section 413*.

(Fetch a character code from some table 414) Used in section 413*.

(Fetch a font dimension 425> Used in section 413*.

(Fetch a font integer 426*) Used in section 413*.

(Fetch a register 427*> Used in section 413*.

(Fetch a token list or font identifier, provided that level = tok_val 415) Used in section 413*.

(Fetch an internal dimension and goto attach_sign, or fetch an internal integer 449) Used in section 448.

(Fetch an item in the current node, if appropriate 424%) Used in section 413%.

(Fetch something on the page_so_far 421) Used in section 413*.

(Fetch the dead_cycles or the insert_penalties 419) Used in section 413%.

(Fetch the par_shape size 423) Used in section 413*.

(Fetch the prev_graf 422) Used in section 413*.

(Fetch the space_factor or the prev_depth 418) Used in section 413*.

(Find an active node with fewest demerits 874) Used in section 873.

{Find hyphen locations for the word in hc, or return 923) Used in section 895.

(Find optimal breakpoints 863) Used in section 815.

(Find the best active node for the desired looseness 875*) Used in section 873.

(Find the best way to split the insertion, and change type(r) to split_up 1010) Used in section 1008.

(Find the glue specification, main_p, for text spaces in the current font 1042)
Used in sections 1041%*, 1041*, and 1043%*.

(Finish an alignment in a display 1206) Used in section 812.

(Finish displayed math 1199) Used in section 1194.

(Finish issuing a diagnostic message for an overfull or underfull hbox 663*) Used in section 649%*.

(Finish issuing a diagnostic message for an overfull or underfull vbox 675%) Used in section 668.

(Finish line, emit a \par 351) Used in section 347.

(Finish line, emit a space 348*) Used in section 347.

(Finish line, goto switch 350) Used in section 347.

<Finish math in text 1196*) Used in section 1194.

(Finish the DVI file 642*> Used in section 1333*.

(Finish the extensions 1378) Used in section 1333%*.

(Fire up the user’s output routine and return 1025) Used in section 1012.

(Fix the reference count, if any, and negate cur_val if negative 430) Used in section 413*.
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<Flush the LJ stack 1419*) Used in section 877*.

(Flush the LR stack 1418*) Used in sections 639* and 1419*.

(Flush the box from memory, showing statistics if requested 639*) Used in section 638*.

(Forbidden cases detected in main_control 1048, 1098, 1111, 1144 )  Used in section 1045.

( Generate a down or right command for w and return 610) Used in section 607.

( Generate a y0 or z0 command in order to reuse a previous appearance of w 609) Used in section 607.

( Get ready to compress the trie 952) Used in section 966.

{ Get ready to start line breaking 816*, 827, 834, 848 )  Used in section 815.

{ Get the first line of input and prepare to start 1337*) Used in section 1332%.

( Get the next non-blank non-call token 406 )

Used in sections 405*, 455, 503*, 526, 577*, 785, 791, 1045, 1253*, and 1472%*.

( Get the next non-blank non-relax non-call token 404)

Used in sections 403, 1078*, 1084, 1151*, 1160*, 1211, 1226*, and 1270.

Get the next non-blank non-sign token; set negative appropriately 441*%) Used in sections 440%, 448, and 461.

Get the next token, suppressing expansion 358) Used in section 357*.

Get user’s advice and return 83*) Used in section 82.

Give diagnostic information, if requested 1031) Used in section 1030%*.

Give improper \hyphenation error 936) Used in section 935.

Global variables 13, 20, 26*, 30, 39, 50, 54, 73, 76, 79, 96*, 104, 115, 116*, 117, 118, 124, 165*, 173, 181, 213, 246, 253*,
256, 271, 286, 297, 301, 304, 305, 308, 309, 310, 333, 361, 382, 387, 388, 410, 438, 447, 480, 489, 493, 512, 513, 520*, 527,
532, 539, 549, 550, 555, 592, 595, 605, 616, 646, 647, 661, 684, 719, 724, 764, 7T70%, 814, 821, 823, 825, 828, 833, 839, 847,
872, 892, 900, 905, 907, 921, 926, 943*, 947, 950, 971, 980, 982, 989*, 1032, 1074, 1266, 1281, 1299, 1305*, 1331, 1342,
1345, 1380%, 1389%, 1394%, 1414%, 1431%, 1439%, 1448*, 1459%, 1465%, 1467+ )  Used in section 4*.

( Go into display math mode 1145*%) Used in section 1138.

( Go into ordinary math mode 1139*) Used in sections 1138 and 1142.

{ Go through the preamble list, determining the column widths and changing the alignrecords to dummy

unset boxes 801) Used in section 800*.

{ Grow more variable-size memory and goto restart 126) Used in section 125.

(Handle situations involving spaces, braces, changes of state 347) Used in section 344.

(If a line number class has ended, create new active nodes for the best feasible breaks in that class; then
return if r = last_active, otherwise compute the new line_width 835) Used in section 829.

(If all characters of the family fit relative to h, then goto found, otherwise goto not_found 955)

Used in section 953.

If an alignment entry has just ended, take appropriate action 342) Used in section 341%.

If an expanded code is present, reduce it and goto start_cs 355) Used in sections 354 and 356*.

If dumping is not allowed, abort 1304) Used in section 1302%*.

If instruction cur_i is a kern with cur_c, attach the kern after ¢; or if it is a ligature with cur_c, combine
noads ¢ and p appropriately; then return if the cursor has moved past a noad, or goto restart 753)
Used in section 752.

(If no hyphens were found, return 902) Used in section 895.

(If node cur_p is a legal breakpoint, call try_break; then update the active widths by including the glue in

glue_pir(cur_p) 868*) Used in section 866*.

(If node p is a legal breakpoint, check if this break is the best known, and goto done if p is null or if the
page-so-far is already too full to accept more stuff 972) Used in section 970.

(If node g is a style node, change the style and goto delete_g; otherwise if it is not a noad, put it into the
hlist, advance ¢, and goto done; otherwise set s to the size of noad ¢, set ¢ to the associated type
(ord-noad .. inner_noad), and set pen to the associated penalty 761) Used in section 760.

(If node r is of type delta_node, update cur_active_widih, set prev_r and prev_prev_r, then goto
continue 832) Used in section 829.

(If the current list ends with a box node, delete it from the list and make cur_boz point to it; otherwise set
cur_box «— null 1080) Used in section 1079.

(
(
(
(
(
(

(
(
(
(
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(If the current page is empty and node p is to be deleted, goto donel; otherwise use node p to update the
state of the current page; if this node is an insertion, goto contribute; otherwise if this node is not a
legal breakpoint, goto contribute or update_heights; otherwise set pi to the penalty associated with
this breakpoint 1000> Used in section 997.

(If the cursor is immediately followed by the right boundary, goto reswitch; if it’s followed by an
invalid character, goto big_switch; otherwise move the cursor one step to the right and goto
main_lig_-loop 1036) Used in section 1034*,

(If the next character is a parameter number, make cur_tok a match token; but if it is a left brace, store
left_brace, end-match’, set hash-brace, and goto done 476*) Used in section 474.

(If the preamble list has been traversed, check that the row has ended 792*) Used in section 791.

(If the right-hand side is a token parameter or token register, finish the assignment and goto done 1227)
Used in section 1226*.

(If the string hyph_word[h] is less than hc[l .. hn], goto not_found; but if the two strings are equal, set hyf
to the hyphen positions and goto found 931) Used in section 930.

(If the string hyph-word [h] is less than or equal to s, interchange (hyph-word [h], hyph_list[h]) with (s, p) 941)
Used in section 940.

(If there’s a ligature or kern at the cursor position, update the data structures, possibly advancing j;
continue until the cursor moves 909) Used in section 906.

(If there’s a ligature/kern command relevant to cur_l and cur_r, adjust the text appropriately; exit to
main_loop_wrapup 1039) Used in section 1034*.

(If there’s relevent ligature/kern to i adjust the text 1436*) Used in section 1432%.

(If this font has already been loaded, set f to the internal font number and goto common_ending 1260 )
Used in section 1257*.

(If this sup-mark starts an expanded character like "~A or ~~df, then goto reswitch, otherwise set
state «— mid_line 352> Used in section 344.

(Ignore the fraction operation and complain about this ambiguous case 1183) Used in section 1181.

(Implement \closeout 1353) Used in section 1348*.

(Implement \immediate 1375) Used in section 1348*.

(Implement \openout 1351) Used in section 1348*.

(Implement \setlanguage 1377) Used in section 1348*.

(Implement \special 1354*) Used in section 1348*.

(Implement \write 1352) Used in section 1348*.

(Incorporate a whatsit node into a vbox 1359) Used in section 669%.

(Incorporate a whatsit node into an hbox 1360%) Used in section 651*.

(Incorporate box dimensions into the dimensions of the hbox that will contain it 653) Used in section 651%.

(Incorporate box dimensions into the dimensions of the vbox that will contain it 670) Used in section 669*.

(Incorporate character dimensions into the dimensions of the hbox that will contain it, then move to the
next node 654> Used in section 651%.

(Incorporate glue into the horizontal totals 656%) Used in section 651%*

(Incorporate glue into the vertical totals 671) Used in section 669*.

(Increase the number of parameters in the last font 580) Used in section 578*.

(Initialize for hyphenating a paragraph 891) Used in section 863.

(Initialize table entries (done by INITEX only) 164, 222%, 228, 232, 240, 250, 258, 552, 946, 951, 1216, 1301, 1369,
1384*, 1401*, 1442*  1455*, 1458*> Used in section 8*.

(Initialize the current page, insert the \topskip glue ahead of p, and goto continue 1001 )

Used in section 1000.

(Initialize the input routines 331*) Used in section 1337*.

(Initialize the output routines 55, 61*, 528, 533 )  Used in section 1332%.

(Initialize the print selector based on interaction 75) Used in sections 1265 and 1337*.

(Initialize the special list heads and constant nodes 790, 797, 820, 981, 988 )  Used in section 164.

(Initialize variables as ship_out begins 617*) Used in section 640.

(Initialize whatever TEX might access 8*) Used in section 4*.
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Initiate or terminate input from a file 378*) Used in section 367.

Initiate the construction of an hbox or vbox, then return 1083*) Used in section 1079.

Input and store tokens from the next line of the file 483*) Used in section 482.

Input for \read from the terminal 484) Used in section 483*.

Input {rom external file, goto restart if no input found 343) Used in section 341%*.

Input from token list, goto restart if end of list or if a parameter needs to be expanded 357*)
Used in section 341%.

Input the first line of read_file [m] 485> Used in section 483*.

Input the next line of read_file[m] 486) Used in section 483*.

Insert LR nodes at the end of the current line 1421*)  Used in section 880*.

Insert a delta node to prepare for breaks at cur_p 843) Used in section 836.

Insert a delta node to prepare for the next active node 844) Used in section 836.

Insert a dummy noad to be sub/superscripted 1177) Used in section 1176.

Insert a new active node from best_place[fit_class] to cur_p 845) Used in section 836.

Insert a new control sequence after p, then make p point to it 260) Used in section 259.

Insert a new pattern into the linked trie 963) Used in section 961.

Insert a new trie node between ¢ and p, and make p point to it 964) Used in section 963.

Insert a token containing frozen_endv 375) Used in section 366.

Insert a token saved by \afterassignment, if any 1269) Used in section 1211.

Insert glue for split_top_skip and set p «— null 969) Used in section 968.

Insert hyphens as specified in hyph_list[h] 932) Used in section 931.

Insert macro parameter and goto restart 359) Used in section 357*.

Insert the appropriate mark text into the scanner 386) Used in section 367.

Insert the current list into its environment 812) Used in section 800%*.

Insert the pair (s,p) into the exception table 940) Used in section 939.

Insert the (U]‘> template and goto restart 789> Used in section 342.

Insert token p into TEX’s input 326) Used in section 282.

Insert after_every_display 1407*)  Used in section 1200%.

Insert every_semi_display 1406*) Used in section 1145%.

Insert every-semi-math 1405%) Used in section 1139%.

Insert every_semi_par 1404*) Used in section 1091*.

Interpret code ¢ and return if done 84*) Used in section 83*.

Introduce new material from the terminal and return 87*) Used in section 84*.

Issue an error message if cur-val = fmem_ptr 579) Used in section 578*.

o~~~ o~~~

N~~~ o~~~

associated penalties and other insertions 880%) Used in section 877*.
(LR cmdchr 1402*) Used in section 1346*.
<LR ext cmdchr 1474*> Used in section 1346*.
(LR ship vars 1430*> Used in section 638*.
(Labels in the outer block 6*) Used in section 1332*.
{ Last-minute procedures 1333*, 1335*, 1336, 1338* )  Used in section 1330.
(Lengthen the preamble periodically 793) Used in section 792*.
(

Justify the line ending at breakpoint cur_p, and append it to the current vertical list, together with

313

Let cur-h be the position of the first box, and set leader-wd + Iz to the spacing between corresponding

parts of boxes 627) Used in section 626.

{Let cur_v be the position of the first box, and set leader_ht + Iz to the spacing between corresponding

parts of boxes 636) Used in section 635.

(Let d be the natural width of node p; if the node is “visible,” goto found; if the node is glue that stretches

or shrinks, set v «— maz_dimen 1147) Used in section 1146.

(Let d be the natural width of this glue; if stretching or shrinking, set v < maz_dimen; goto found in the

case of leaders 1148) Used in section 1147.
(Let d be the width of the whatsit p 1361) Used in section 1147.
(Let n be the largest legal code value, based on cur_chr 1233%) Used in section 1232%.
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Link node p into the current page and goto done 998) Used in section 997.

Local variables for dimension calculations 450) Used in section 448.

Local variables for finishing a displayed formula 1198)  Used in section 1194.

Local variables for formatting calculations 315) Used in section 311.

Local variables for hyphenation 901, 912, 922, 929)  Used in section 895.

Local variables for initialization 19*, 163, 927) Used in section 4*.

Local variables for line breaking 862, 893) Used in section 815.

Look ahead for another character, or leave lig_stack empty if there’s none there 1038*)

Used in section 1034*.

(Look at all the marks in nodes before the break, and set the final link to null at the break 979)
Used in section 977.

(Look at the list of characters starting with x in font g; set f and ¢ whenever a better character is found,;
goto found as soon as a large enough variant is encountered 708) Used in section 707.

{Look at the other stack entries until deciding what sort of DVI command to generate; goto found if node
pisa “hit” 611) Used in section 607.

(Look at the variants of (z,z); set f and ¢ whenever a better character is found; goto found as soon as a
large enough variant is encountered 707) Used in section 706.

(Look for another semitic character and set r=256 if there’s none there 1435%) Used in section 1432%.

(LOOk for parameter number or ## 479*> Used in section 477.

(Look for the word he[l .. hn] in the exception table, and goto found (with hyf containing the hyphens) if
an entry is found 930) Used in section 923.

(Look up the characters of list » in the hash table, and set cur_cs 374*) Used in section 372.

{ Make a copy of node p in node 7 205) Used in section 204.

(Make a ligature node, if ligature_present; insert a null discretionary, if appropriate 1035 )
Used in section 1034*.

( Make a partial copy of the whatsit node p and make r point to it; set words to the number of initial words
not yet copied 1357*) Used in section 206*.

{ Make a second pass over the mlist, removing all noads and inserting the proper spacing and penalties 760 )
Used in section 726.

(Make final adjustments and goto done 576*) Used in section 562.

{ Make node p look like a char_node and goto reswitch 652) Used in sections 622%, 651*, and 1147.

( Make sure that page-maz_depth is not exceeded 1003) Used in section 997.

(Make sure that pi is in the proper range 831> Used in section 829.

{ Make the contribution list empty by setting its tail to contrib_head 995) Used in section 994.

(

(

(

(

(
(
(
(
(
(
(
(

Make the first 256 strings 48, 1395*)  Used in section 47.
Make the height of box y equal to & 739) Used in section 738*.
Make the running dimensions in rule ¢ extend to the boundaries of the alignment 806*) Used in section 805.
Make the unset node r into a vlist_node of height w, setting the glue as if the height were ¢ 811)
Used in section 808*.
(Make the unset node r into an hlist_node of width w, setting the glue as if the width were ¢ 810)
Used in section 808*.
Make variable b point to a box for (f,¢) 710) Used in section 706.
Manufacture a control sequence name 372) Used in section 367.
Math-only cases in non-math modes, or vice versa 1046) Used in section 1045.
Merge the widths in the span nodes of ¢ with those of p, destroying the span nodes of ¢ 803)
Used in section 801.
{ Modify the end of the line to reflect the nature of the break and to include \rightskip; also set the proper
value of disc_break 881*) Used in section 880%.
(Modify the glue specification in main_p according to the space factor 1044) Used in section 1043*.
(Move down or output leaders 634) Used in section 631%*.
( Move node p to the current page; if it is time for a page break, put the nodes following the break back onto
the contribution list, and return to the user’s output routine if there is one 997) Used in section 994.

(
(
(
{
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{ Move pointer s to the end of the current list, and set replace_count(r) appropriately 918)
Used in section 914.

( Move right or output leaders 625%) Used in section 622%.

(Move the characters of a ligature node to hu and hc; but goto doned if they are not all letters 898 )
Used in section 897.

{ Move the cursor past a pseudo-ligature, then goto main_loop_lookahead or main_-lig-loop 1037)
Used in section 1034*.

(MOVG the data into trie 958) Used in section 966.

( Move to next line of file, or goto restart if there is no next line, or return if a \read line has finished 360)
Used in section 343.

{Negate all three glue components of cur_val 431) Used in section 430.

(Nullify width(q) and the tabskip glue following this column 802) Used in section 801.

(Numbered cases for debug_help 1339*) Used in section 1338*.

< Open tfm_file for input 563*> Used in section 562.

( Other local variables for ¢ry_break 830) Used in section 829.

(Output a box in a vlist 632*> Used in section 631%.

(Output a box in an hlist 623) Used in section 622%*.

{ Output a leader box at cur_h, then advance cur_h by leader-wd + Iz 628) Used in section 626.

( Output a leader box at cur_v, then advance cur-v by leader_ht 4+ lz 637*) Used in section 635.

{ Output a reflection instruction if the direction has changed 1424*) Used in section 1367*.

(Output a rule in a vlist, goto nexi_p 633*) Used in section 631*.

<Output a rule in an hlist 624) Used in section 622%*.

( Output leaders in a vlist, goto fin_rule if a rule or to next_p if done 635) Used in section 634.

{ Output leaders in an hlist, goto fin_rule if a rule or to next_p if done 626) Used in section 625%.

( Output node p for hlist_out and move to the next node, maintaining the condition cur_v = base_line 620)
Used in section 619*.

( Output node p for vlist_out and move to the next node, maintaining the condition cur_h = left_edge 630)

Used in section 629.

Output statistics about this job 1334*)  Used in section 1333*.

Output the font definitions for all fonts that were used 643) Used in section 642%.

Output the font name whose internal number is f 603) Used in section 602.

Output the non-char_node p for hlist_out and move to the next node 622*) Used in section 620.

Output the non-char_node p for vlist_out 631*) Used in section 630.

Output the whatsit node p in a vlist 1366) Used in section 631*.

Output the whatsit node p in an hlist 1367*) Used in section 622*.

Pack the family into trie relative to h 956) Used in section 953.

Package an unset box for the current column and record its width 796*) TUsed in section 791.

Package the preamble list, to determine the actual tabskip glue amounts, and let p point to this prototype

box 804> Used in section 800*.

(Perform the default output routine 1023) Used in section 1012.

( Pontificate about improper alignment in display 1207) Used in section 1206.

(Pop the condition stack 496*) Used in sections 498*, 500, 509*, and 510.

(

(

(
(
(
(
(
(
(
(
(
(

Prepare all the boxes involved in insertions to act as queues 1018) Used in section 1014%*,
Prepare to deactivate node r, and goto deactivate unless there is a reason to consider lines of text from r
to cur-p 854> Used in section 851.
(Prepare to insert a token that matches cur_group, and print what it is 1065) Used in section 1064.
{ Prepare to move a box or rule node to the current page, then goto contribute 1002) Used in section 1000.
(Prepare to move whatsit p to the current page, then goto coniribute 1364) Used in section 1000.
(Print LR whatsit 1473%) Used in section 1356
(Print a short indication of the contents of node p 175%) Used in section 174*.
(Print a symbolic description of the new break node 846) Used in section 845.
(Print a symbolic description of this feasible break 856) Used in section 855.
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(Print either ‘definition’ or ‘use’ or ‘preamble’ or ‘text’, and insert tokens that should lead to
recovery 339) Used in section 338*.

(PI‘iIlt location of current line 313) Used in section 312.

(Print newly busy locations 171) Used in section 167.

(Print string s as an error message 1283) Used in section 1279.

(Print string s on the terminal 1280) Used in section 1279.

(Print the banner line, including the date and time 536*) Used in section 534*.

(Print the font identifier for font(p) 267) Used in sections 174* and 176*.

(Print the help information and goto continue 89) Used in section 84*

(Print the list between printed_node and cur_p, then set printed_node < cur_p 857) Used in section 856.

(Print the menu of available options 85) Used in section 84*

(Print the result of command ¢ 472*)  Used in section 470.

(Print the dig array in approperiate direction 1391*) Used in section 64*%.

(Print two digit in approperiate direction 1392*) TUsed in section 66*.

(Print two lines using the tricky pseudoprinted information 317*) Used in section 312.

(Print type of token list 314*) Used in section 312.

(Print p according to fontwin[font(p)] 1445%) Used in sections 174*, 176*, and 691*.

(Process an active-character control sequence and set state < mid_line 353) Used in section 344.

{ Process node-or-noad ¢ as much as possible in preparation for the second pass of mlist_to_hlist, then move
to the next item in the mlist 727) Used in section 726.

(Process semitic conditionlas 1450%) Used in section 501*.

{Process whatsit p in vert_break loop, goto not_found 1365) Used in section 973.

(Prune the current list, if necessary, until it contains only char_node, kern_node, hlist_-node, vlist_-node,
rule_node, and ligature_node items; set n to the length of the list, and set ¢ to the list’s tail 1121)
Used in section 1119*.

(Prune unwanted nodes at the beginning of the next line 879) Used in section 877*.

(Pseudoprint the line 318> Used in section 312.

(Pseudoprint the token list 319%) Used in section 312.

<Push the condition stack 495> Used in section 498*.

(Put each of TEX’s primitives into the hash table 226, 230%, 238, 248, 265*, 334, 376*, 384, 411, 416, 468*, 487*, 491,
553, 780, 983, 1052, 1058, 1071, 1088, 1107, 1114, 1141, 1156, 1169, 1178, 1188, 1208, 1219, 1222*, 1230%, 1250, 1254%,
1262, 1272%, 1277, 1286, 1291, 1344%, 1478% 1482* )  Used in section 1336.

(Put help message on the transcript file 90) Used in section 82.

(Put the characters hu[i + 1 ..] into post_break(r), appending to this list and to major_tail until
synchronization has been achieved 916) Used in section 914.

(Put the characters hu[l .. ] and a hyphen into pre_break(r) 915) Used in section 914.

(Put the fraction into a box with its delimiters, and make new_hlist(q) point to it 748) Used in section 743.

(Put the \leftskip glue at the left and detach this line 887*) Used in section 880%.

(Put the optimal current page into box 255, update first_mark and bot-mark, append insertions to their
boxes, and put the remaining nodes back on the contribution list 1014*) Used in section 1012.

(Put the (positive) ‘at’ size into s 1259) Used in section 1258.

(Put the \rightskip glue after node ¢ 886*) Used in section 881*.

(Read and check the font data; abort if the TFM file is malformed; if there’s no room for this font, say so
and goto done; otherwise incr(font_ptr) and goto done 562) Used in section 560.

(Read box dimensions 571) Used in section 562.

(Read character data 569) Used in section 562.

(Read extensible character recipes 574) Used in section 562.

(Read font parameters 575) Used in section 562.

(Read ligature/kern program 573) Used in section 562.

{Read next line of file into buffer, or goto restart if the file has ended 362) Used in section 360.

(Read one string, but return false if the string memory space is getting too tight for comfort 52*)

Used in section 51%*.
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(Read the first line of the new file 538) Used in section 537*.

(Read the other strings from the TEX.POOL file and return irue, or give an error message and return
f(llé}@ 51*> Used in section 47.

(Read the TFM header 568) Used in section 562.

<Read the TFM size fields 565> Used in section 562.

{Readjust the height and depth of cur_box, for \vtop 1087) Used in section 1086*.

{ Reconstitute nodes for the hyphenated word, inserting discretionary hyphens 913)  Used in section 903.

(Record a new feasible break 855) Used in section 851.

(Recover from an unbalanced output routine 1027) Used in section 1026.

(Recover from an unbalanced write command 1372) Used in section 1371.

<Recycle node p 999> Used in section 997.

(Redeﬁne print_scaled 1393* ) Used in section 103*.

{Remove the last box, unless it’s part of a discretionary 1081*)  Used in section 1080.

(Replace nodes ha .. hb by a sequence of nodes that includes the discretionary hyphens 903 )

Used in section 895.

{Replace the tail of the list by p 1187) Used in section 1186.

(Replace z by 2z’ and compute a, 3 572) Used in section 571.

(Report a runaway argument and abort 396) Used in sections 392* and 399.

{Report a tight hbox and goto common_ending, if this box is sufficiently bad 667) Used in section 664.

(Report a tight vbox and goto common_ending, if this box is sufficiently bad 678) Used in section 676.

(Report an extra right brace and goto continue 395) Used in section 392%*.

{Report an improper use of the macro and abort 398) Used in section 397.

{Report an overfull hbox and goto common_ending, if this box is sufficiently bad 666) Used in section 664.

(Report an overfull vbox and goto common_ending, if this box is sufficiently bad 677) Used in section 676.

{Report an underfull hbox and goto common-ending, if this box is sufficiently bad 660* )

Used in section 658.
(Report an underfull vbox and goto common_ending, if this box is sufficiently bad 674*)
Used in section 673.

Report that an invalid delimiter code is being changed to null; set cur_val < 0 1161) Used in section 1160*.

Report that the font won’t be loaded 561) Used in section 560.

Report that this dimension is out of range 460) Used in section 448.

Reset directinal variables 1390% )  Used in sections 57*, 58%, 1332*, and 1337*.

Reset last char params 1386*) Used in sections 1030*, 1034*, 1041%*, 1043*, and 1429*.

Resume the page builder after an output routine has come to an end 1026) Used in section 1100.

Reverse align columns 1469*> Used in section 807*.

Reverse the links of the relevant passive nodes, setting cur_p to the first breakpoint 878)

Used in section 877*.

{Scan a control sequence and set state < skip_blanks or mid_line 354) Used in section 344.

< Scan a numeric constant 444*) Used in section 440*.

(Scan a parameter until its delimiter string has been found; or, if s = null, simply scan the delimiter
string 392*) Used in section 391.

(Scan a subformula enclosed in braces and return 1153) Used in section 1151*.

(Scan ahead in the buffer until finding a nonletter; if an expanded code is encountered, reduce it and
goto start_cs; otherwise if a multiletter control sequence is found, adjust cur_cs and loc, and goto
found 356%) Used in section 354.

(Scan an alphabetic character code into cur_val 442) Used in section 440%.

(Scan an optional space 443) Used in sections 442, 448, 455, and 1200*.

(Scan and build the body of the token list; goto found when finished 477) Used in section 473*.

(

(

(

o~~~ o~~~ o~

Scan and build the parameter part of the macro definition 474) Used in section 473*.
Scan decimal {raction 452) Used in section 448.
Scan file name in the buffer 531*%) Used in section 530*.
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(Scan for all other units and adjust cur_vel and f accordingly; goto done in the case of scaled points 458 )
Used in section 453*.

{Scan for £il units; goto attach_fraction if found 454) Used in section 453*.

(Scan for mu units and goto attach_fraction 456) Used in section 453*.

{Scan for units that are internal dimensions; goto attach_sign with cur_val set if found 455)
Used in section 453*.

(Scan preamble text until cur_cmd is tab_mark or car_ret, looking for changes in the tabskip glue; append
an alignrecord to the preamble list 779)  Used in section 777.

(Scan the argument for command ¢ 471%) Used in section 470.

(Scan the font size specification 1258) Used in sections 1257* and 1443*.

(Scan the parameters and make link(r) point to the macro body; but return if an illegal \par is

detected 391) Used in section 389.

Scan the preamble and record it in the preamble list 777) Used in section 774*.

Scan the template {u;), putting the resulting token list in hold_head 783) Used in section 779.

Scan the template (v;), putting the resulting token list in hold_head 784) Used in section 779.

Scan units and set cur_val to z - (cur-val + f/29), where there are z sp per unit; goto attach_sign if the

units are internal 453*) Used in section 448.

(Search egtb for equivalents equal to p 255) Used in section 172.

(Search hyph_list for pointers to p 933) Used in section 172.

(Search save_stack for equivalents that point to p 285) Used in section 172.

(

(

(
(
(
{

Select the appropriate case and return or goto common_ending 509*) Used in section 501%*.
Set initial values of key variables 21*, 24, 74, 77, 80, 97, 166, 215, 254, 257, 272, 287, 383, 439, 481, 490, 521*, 551, 556,
593, 596, 606, 648, 662, 685, T71*, 928, 990*, 1033, 1267, 1282, 1300, 1343, 1381%, 1400%, 1449* )  Used in section 8*.
Set line length parameters in preparation for hanging indentation 849) Used in section 848.
Set rule justification 1428*) Used in section 1056*.
Set the glue in all the unset boxes of the current list 805) Used in section 800*.
Set the glue in node r and change it from an unset node 808*) Used in section 807*.
Set the unset box ¢ and the unset boxes in it 807*) Used in section 805.
Set the value of b to the badness for shrinking the line, and compute the corresponding fit_class 853)
Used in section 851.
( Set the value of b to the badness for stretching the line, and compute the corresponding fit_class 852)
Used in section 851.
(Set the value of output_penalty 1013) Used in section 1012.
(Set up data structures with the cursor following position j 908) Used in section 906.
(Set up the values of cur_size and cur_mu, based on cur_style 703)
Used in sections 720, 726, 730, 754, 760, and 763.
(Set variable ¢ to the current escape character 243*) Used in section 63.
(Set cur-boz justification 1427*> Used in sections 1076* and 1078*.
(Set cur_tok and eq_tok 1464*) Used in sections 365%, 380*, and 381*.
(Ship box p out 640) Used in section 638*.
(Show equivalent n, in region 1 or 2 223%) Used in section 252.
<ShOW equivalent n, in region 3 229> Used in section 252.
(Show equivalent n, in region 4 233*) Used in section 252.
(
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Show equivalent n, in region 5 242> Used in section 252.
Show equivalent 7, in region 6 251) Used in section 252.
Show the auxiliary field, ¢ 219%) Used in section 218*.
Show the current contents of a box 1296) Used in section 1293.
Show the current meaning of a token, then goto common_ending 1294) Used in section 1293.
Show the current value of some parameter or register, then goto common_ending 1297)
Used in section 1293.
(Show the font identifier in eqtb[n] 234*) Used in section 233*.
(Show the halfword code in eqtb[n] 235%) Used in section 233*.
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Show the status of the current page 986) Used in section 218*.

Show the text of the macro being expanded 401*)  Used in section 389.

Simplify a trivial box 721) Used in section 720.

Skip to \else or \fi, then goto common_ending 500) Used in section 498*.

Skip to node ha, or goto donel if no hyphenation should be attempted 896) Used in section 894.

Skip to node kb, putting letters into hu and hc 897) Used in section 894.

Sort p into the list starting at rover and advance p to rlink(p) 132) Used in section 131.

Sort the hyphenation op tables into proper order 945) Used in section 952.

Split off part of a vertical box, make cur_box point to it 1082) Used in section 1079.

Squeeze the equation as much as possible; if there is an equation number that should go on a separate line
by itself, set e < 0 1201) Used in section 1199.

(Start a new current page 991) Used in sections 215 and 1017.

(Store cur_boz in a box register 1077) Used in section 1075.

( Store maximum values in the hyf table 924) Used in section 923.

(

(

(
(
(
(
{
(
(
(
(
{

Store save_stack[save_ptr] in eqtb[p], unless eqtb[p] holds a global value 283) Used in section 282.

Store the current token, but goto continue if it is a blank space that would become an undelimited
parameter 393* > Used in section 392*.

Subtract glue from break-width 838) Used in section 837.

Subtract the width of node v from break_-width 841) Used in section 840.

Suppress expansion of the next token 369) Used in section 367.

Swap the subscript and superscript into box @ 742)  Used in section 738*.

Switch to a larger accent if available and appropriate 740)  Used in section 738%.

Tell the user what has run away and try to recover 338*) Used in section 336*.

Terminate the current conditional and skip to \fi 510) Used in section 367.

Test bidirectionals 1475%) Used in section 233*.

Test box register status 505) Used in section 501%*.

Test if an integer is odd 504) Used in section 501*.

Test if two characters match 506*) Used in section 501*.

Test if two macro texts match 508) Used in section 507*.

Test if two tokens match 507%)  Used in section 501*.

Test relation between integers or dimensions 503*)  Used in section 501*.

Test auto_LR 1408*) Used in section 1086*.

Test eqif n 1453*)  Used in section 506*.

Test eqif q 1452*> Used in section 507*.

Test n =1 1409*> Used in section 1083*.

The em width for cur,font 558> Used in section 455.

The x-height for cur_font 559) Used in section 455.

Tidy up the parameter just scanned, and tuck it away 400) Used in section 392*.

Transfer node p to the adjustment list 655) Used in section 651*.

Transplant the post-break list 884) Used in section 882.

Transplant the pre-break list 885) Used in section 882.

Treat cur_chr as an active character 1152) Used in sections 1151* and 1155*.

Try the final line break at the end of the paragraph, and goto done if the desired breakpoints have been
found 873 > Used in section 863.

{ Try to allocate within node p and its physical successors, and goto found if allocation was possible 127*)
Used in section 125.

Try to break after a discretionary fragment, then goto done5 869) Used in section 866*.

Try to get a different log file name 535) Used in section 534%*.

Try to hyphenate the following word 894) Used in section 866*.

Try to recover from mismatched \right 1192) Used in section 1191.

Types in the outer block 18, 25%, 31%, 38, 101, 113*, 150, 212*, 269, 300*, 548, 594, 920, 925} Used in section 4*.

Undump a couple more things and the closing check word 1327) Used in section 1303*.
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{(Undump constants for consistency check 1308*) Used in section 1303*.

(Undump regions 1 to 6 of egtb 1317*) Used in section 1314.

(Undump the array info for internal font number & 1323*) Used in section 1321*.

{Undump the dynamic memory 1312%) Used in section 1303*.

(Undump the font information 1321*) Used in section 1303*.

(Undump the hash table 1319*) Used in section 1314.

(Undump the hyphenation tables 1325*) Used in section 1303*.

(Undump the string pool 1310*) Used in section 1303*.

(Undump the table of equivalents 1314) Used in section 1303*.

{Update the active widths, since the first active node has been deleted 861) Used in section 860.

{Update the current height and depth measurements with respect to a glue or kern node p 976 )
Used in section 972.

(Update the current page measurements with respect to the glue or kern specified by node p 1004)
Used in section 997.

{Update the value of printed_node for symbolic displays 858) Used in section 829.

(Update the values of first-mark and bot_mark 1016) Used in section 1014*.

(Update the values of last_glue, last_penalty, and last-kern 996) Used in section 994.

(Update the values of maz_h and maz_v; but if the page is too large, goto done 641) Used in section 640.

(Update width entry for spanned columns 798) Used in section 796*.

{Use code ¢ to distinguish between generalized fractions 1182) Used in section 1181.

{Use node p to update the current height and depth measurements; if this node is not a legal breakpoint,
goto not_found or update_heights, otherwise set pi to the associated penalty at the break 973)
Used in section 972.

(Use size fields to allocate font information 566) Used in section 562.

(Use setup_zchrs 1387%)  Used in section 21%*.

{ Wipe out the whatsit node p and goto done 1358*) Used in section 202*.

{ Wrap up the box specified by node r, splitting node p if called for; set wait «— true if node p holds a
remainder after splitting 1021*) Used in section 1020.

UZL-’IEX Types 1383*)  Used in section 31*.

(
(handle semitic character such as TeX main loop 1432%) Used in section 1030%*.

(if char ¢ in font f not exists goto reswitch 1433*) Used in sections 1432* and 1432*,
(insert matching end_R_code at end of column 1410%) Used in section 796*.

(insert begin_-R_code at begin of column 1411%)  Used in section 787*.

(look for kern of char befor semiaccent 1434*)  Used in section 1432*.

( LR nest routines 1403*) Used in section 216*.
(re_organize in hlist_out 1412*) Used in section 619%*.
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