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This package is a LATEX math package to accompany the LATEX Libertine text package, serving as an alternative to
newtxmath with the libertine option. Both packages use the Greek and Roman letters from Libertine, but Libert-
inusT1Math symbols are mostly taken from the LibertinusMath font which extends and corrects Libertine, while
newtxmath uses symbols matching Times in weight and size, and so are a bit heavier and larger. I’ve changed a
number of glyphs from LibertinusMath and added dozens of new glyphs. Like LibertinusMath, LibertinusT1Math
does not contain calligraphic, script or gothic alphabets. The package sets \mathcal to the (unscaled) STIX calli-
graphic font and \mathbb to the LibertinusT1Math double-struck alphabet. The mathalpha package (loaded AF-
TER libertinust1math) offers a convenient way to change these default choices and to set the script and gothic
alphabets. See the sample invocation below, which assumes you have mathalpha version 1.08 (March 2016) or
higher.

Additions in version 1.1: There is now support for sans serif fonts in math that allows the ISO typesetting rules
to be followed, and to provide a math processing system using sans serif Roman and Greek letters. See the end of
this documentation for details.

Additions in version 1.1.8: There is now support for the scaling options in both the old libertine and the new
libertinus[-type1] packages. Prior versions supported only earlier libertine package[s]. The details are spelled out
below in the discussion of the scaled package option.

Changes andAdditions in version 2.0: Prior versions of libertinust1mathwere based on the glyphs in LibertinusMath.otf
from late 2015. This version is based on the late 2021 font which made a number of important changes.

• The math axis changed from 251 to 260.

• The symbol sizes were enlarged substantially.

The overly small symbols of prior versions are no longer a concern. Additions include some of the features of
newtxmath: a subscriptcorrection option to improve the kerning of some problem glyphs such as 𝑗 , 𝑓 ,𝛽 in sub-
scripts; an adaptive vector accent with macro \vv so that you can write $\vv{XY}$ to get

⃗⃗ ⃗⃗ ⃗⃗ ⃗⃗ ⃗
𝑋𝑌 , placing an arrow

of appropriate length over any mathematical expression; a \widebar macro was copied from newtxmath so that
$\widebar{XY}$ results in 𝑋𝑌 . See the documentation of newtx for further details on these.

Additions in version 2.0.3: Subscript corrections are now read from the file libertinus-subs.tex in the /libertinust1math/tex/latex/
folder of the tex distribution. You may copy and modify it, placing it in your local files so that it is seen by tex ahead of
the copy in the distribution. It is also possible to specify another file by means of option subscriptcorrectionfile=.
The file format is discussed in the documentation of newtx.

The left sidebearings of the mathematical italic Roman and Greek letters were modified to match those in version 1
of LibertinusT1Math. This goes part way to solve one of the issues of version 2.0, in which italic text with in-
terspersed math fragment, as the statement of a theorem, couldbe typeset poorly. For a bad example, consider
\textit{`if $U$}', which renders as ‘if 𝑈 ’ with 𝑈 rather close to f. The factors involved are:

• Italic Libertinus has interword spacing of 2.5pt (assuming 10pt text) with stretch and shrink of 1.25pt and
.0833pt respectively.

• Italic Libertinus f has an italic correction of .208em (2.0pt with 20pt text.)
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• 𝑈 has a left sidebearing of .122em so the horizontal gap between the right edge of f and the left edge of 𝑈 is,
with 10pt text, (2.5-2.08+.1.22)pt, or 1.64pt. (This assumes no stretch or shrink in the line. In the worst case,
it could be .833pt less.) The separation may be improved considerably by adding italic correction (\/) after
the f, but this is not a good solution.

I’ve added in version 2.0.3 a replacement \textth for \textit that is more suited to italic text with embedded
fragments of math, having expanded interword spacing of .32em, stretch of .16em and shrink of .1em, all of which are
configurable by means of options spc, stretch, shrink. (Option spacing is equivalent to spc.) With \texth, you
also get upright punctuation and parentheses, etc. and tabular lining figures which match math figures. Increased
interword spacing reduces the visible effects of large italic corrections.

There is a new option theoremfont which patches the plain theoremstyle, resulting in the body font for the theorem
statement being changed to use \textth.

Package Options:

• New in v.2.0 subscriptcorrection allows for a number of problem letters to behave better in subscripts, but
at the cost of compatibility with the xy package.

• New in v.2.0 amsthm loads the corresponding package in the proper order relative to amsmath. lcgreekalpha
makes lower-case Greek letters be of type mathalpha rather than mathord, forcing them to respond to alphabet
changing commands such as \mathnormal, \mathrm, \mathit and \mathsf.

• upint changes the style of integrals from the default slanted ∫ to upright ∫ .

• frenchmath changes the math style to use upright Greek and Roman capital letters rather than math italic
shapes.

• slantedGreek makes uppercase Greek math letters slanted.

• uprightGreek makes uppercase Greek math letters upright. This is the default except in ISO mode.

• scaled (or scale may be used change the scale of the math. The fd files in this package respond to three
scale-changing macros:

– \LinuxLibertineT@scale, set from option llscale ( or llscaled) to the libertine package;

– \LibertinusRM@scale, set by option ScaleRM to the libertinus-type1 package or to the libertinus
package;

– \libus@scale, set by the scaled option to libertinust1math.

The current libertineRoman package contains no option that affects the scale parameter. If you need to scale
libertineRoman, add to your preamble lines like

\makeatletter
\newcommand*{\LinuxLibertineT@scale}{1.03}
\makeatother

If \libus@scale is defined, it takes precedence over the other two settings. The result on math scaling only
of the different possible scale settings is:

– the scaled option to libertinust1math overrides all other scale settings;

– if you did not issue a scale or scaled option to libertinust1math, then

∗ if you used a libertine package that set a value for \LinuxLibertineT@scale, then its value is
used;

∗ otherwise, if you used libertinus-type1 or libertinus, then the value of \LibertinusRM@scale
is used.

• See the new material at the end for a discussion of the new options connected with sans serif in math.

Sample Invocation:
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\usepackage[sb]{libertine} % or \usepackage[sb]{libertinus}
\usepackage[T1]{fontenc}
\usepackage{textcomp}
\usepackage[varqu,varl]{zi4}% inconsolata for mono, not LibertineMono
\usepackage[amsthm]{libertinust1math} % slanted integrals, by default
\usepackage[scr=boondoxo,bb=boondox]{mathalpha} %Omit bb=boondox for default libertinus bb

Some Things to Note:

• The amsmath package is loaded, if necessary, by libertinust1math. The package depends on a number of its
features and improvements to math typesetting.

• There are no bold symbols in LibertinusMath, but there are bold Roman and Greek letters, and the same is
true of LibertinusT1Math.

• The italic letter v (v) in LibertinusMath is easily confused with Greek \nu (𝜈), so the math italic letter v is set
to 𝑣, and similarly in the bold math version.

• The layout of the type1 math fonts follows STIX to some extent, as does the sty file, though the content of this
package is much less rich.

• Dotlessi and dotlessj are available in four math styles—mathit, mathrm, mathbf and mathbfit. For example:

Macro Result

$\imath$ 𝚤
$\mathrm{\imath}$ ı
$\mathbf{\imath}$ ı
$\mathbfit{\imath}$ 𝚤

• There are Greek alphabets in upright and italic shapes, regular and bold weights. Upright Greek letters have
names like \alphaup (and \upalpha) while the italic forms have names like \alphait. According to the
options you set, \alpha and so on are \let to the appropriate choice, but you may always use the underlying
forms if you wish to use both upright and italic forms in your document.

• Uppercase Greek letters are of type mathalpha, so when you write $\mathit{\Gamma}$, you’ll get 𝛤 . However,
unless you chose the option lcgreekalpha, $\mathrm{\beta}$ would produce 𝛽, as it is of type mathord by
default.

• There is an upright partial derivative symbol named \uppartial that typesets as ∂, for those who wish to
follow ISO rules.

• There are (as of version 1.1) macros for mathematical sans serif: \mathsf, \mathsfit (italic sans), \mathsfbf
(bold sans) and \mathsfbfit (bold sans italic.) See the end of this documentation for details.

• If you use one of the AMS classes such as amsart or amsbook, then the AMS fonts will be loaded even though
not needed, taking up two of your precious sixteen math families. If you are running out of families (“too
many math alphabets used in version normal”), use another capable class such as memoir or scrartcl and
gain two more families.

The next pages show the font tables for LibertinusT1Math. If you see an unfamiliar symbol and wish to learn its
LATEX name, get the LATEX name of the font (e.g., operators, letters, symbols, largesymbols) and the hex location
of the glyph (e.g., "FF is hex notation for 255) and search libertinust1math.sty by hex number.
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libertinust1-mathrm (operators):

0́ 1́ 2́ 3́ 4́ 5́ 6́ 7́

0́0x Γ0 Δ1 Θ2 Λ3 Ξ4 Π5 Σ6 Υ7
˝0x

0́1x Φ8 Ψ9 Ω10 α11 β12 γ13 δ14 ϵ15

0́2x ζ16 η17 θ18 ι19 κ20 λ21 μ22 ν23
˝1x

0́3x ξ24 π25 ρ26 σ27 τ28 υ29 ϕ30 χ31

0́4x ψ32 ω33 ε34 ϑ35 ϖ36 ϱ37 ς38 φ39
˝2x

0́5x ∇40 ∂41 −42 +43 ±44 ∓45 (46 )47

0́6x 048 149 250 351 452 553 654 755
˝3x

0́7x 856 957 ∶58 ;59 ∗60 =61 $62 ?63

1́0x !64 A65 B66 C67 D68 E69 F70 G71
˝4x

1́1x H72 I73 J74 K75 L76 M77 N78 O79

1́2x P80 Q81 R82 S83 T84 U85 V86 W87
˝5x

1́3x X88 Y89 Z90 [91 \92 ]93 {94 /95

1́4x }96 a97 b98 c99 d100 e101 f102 g103
˝6x

1́5x h104 i105 j106 k107 l108 m109 n110 o111

1́6x p112 q113 r114 s115 t116 u117 v118 w119
˝7x

1́7x x120 y121 z122 ı123 ȷ124 #125 %126 ’127

2́0x ̀128 ́129 ̂130 ̃131 ̄132 ̆133 ̇134 ̈135
˝8x

2́1x ̉136 ̊137 ̌138 ̐139 ̒140 ̕141 ̚142 ⃐143

2́2x ⃑144 ⃖145 ⃗146 ⃛147 ⃜148 ⃡149 ⃧150 ⃩151
˝9x

2́3x ⃰152 &153 @154 ¬155 ·156 ×157 ⪯158 ÷159

2́4x Ƶ160 ̸161 ϶162 †163 ‡164 •165 ‥166 …167
˝Ax

2́5x ′168 ″169 ‴170 ‵171 ‶172 ‷173 ‸174 ‼175

2́6x ⁃176 ⁄177 ⁇178 179 ⁗180 ⃒181 182 183
˝Bx

2́7x ≍184 185 ℇ186 ℧187 ℩188 Å189 Ⅎ190 ⅁191

3́0x ⅂192 ⅃193 ⅄194 195 ⅋196 ∀197 ∁198 ∃199
˝Cx

3́1x ∄200 ∅201 ∆202 ∈203 ∉204 ∊205 ∋206 ∌207

3́2x ∍208 ∎209 ∔210 ⪰211 ∖212 ∘213 ∙214 ∝215
˝Dx

3́3x ∞216 ∟217 ∠218 ∡219 ∢220 ∣221 ∤222 ∥223

3́4x ∦224 ∧225 ∨226 ∩227 ∪228 ∴229 ∵230 ∅231
˝Ex

3́5x ∷232 ∸233 ∹234 ∺235 ∻236 ∼237 ∽238 ∾239

3́6x ∿240 ≀241 ≁242 ≂243 ≃244 ≄245 ≅246 ≆247
˝Fx

3́7x ≇248 ≈249 ≉250 ≊251 ≋252 ≌253 ϰ254 ≎255

˝8 ˝9 ˝A ˝B ˝C ˝D ˝E ˝F
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libertinust1-mathrm (bold-operators):

0́ 1́ 2́ 3́ 4́ 5́ 6́ 7́

0́0x 𝚪0 𝚫1 𝚯2 𝚲3 𝚵4 𝚷5 𝚺6 𝚼7
˝0x

0́1x 𝚽8 𝚿9 𝛀10 𝛂11 𝛃12 𝛄13 𝛅14 𝛜15

0́2x 𝛇16 𝛈17 𝛉18 𝛊19 𝛋20 𝛌21 𝛍22 𝛎23
˝1x

0́3x 𝛏24 𝛑25 𝛒26 𝛔27 𝛕28 𝛖29 𝛟30 𝛘31

0́4x 𝛙32 𝛚33 𝛆34 𝛝35 𝛡36 𝛠37 𝛓38 𝛗39
˝2x

0́5x 𝛁40 𝛛41 −42 +43 ±44 ∓45 (46 )47

0́6x 𝟎48 𝟏49 𝟐50 𝟑51 𝟒52 𝟓53 𝟔54 𝟕55
˝3x

0́7x 𝟖56 𝟗57 ∶58 ;59 ∗60 =61 $62 ?63

1́0x !64 𝐀65 𝐁66 𝐂67 𝐃68 𝐄69 𝐅70 𝐆71
˝4x

1́1x 𝐇72 𝐈73 𝐉74 𝐊75 𝐋76 𝐌77 𝐍78 𝐎79

1́2x 𝐏80 𝐐81 𝐑82 𝐒83 𝐓84 𝐔85 𝐕86 𝐖87
˝5x

1́3x 𝐗88 𝐘89 𝐙90 [91 ⧵92 ]93 {94 /95

1́4x }96 𝐚97 𝐛98 𝐜99 𝐝100 𝐞101 𝐟102 𝐠103
˝6x

1́5x 𝐡104 𝐢105 𝐣106 𝐤107 𝐥108 𝐦109 𝐧110 𝐨111

1́6x 𝐩112 𝐪113 𝐫114 𝐬115 𝐭116 𝐮117 𝐯118 𝐰119
˝7x

1́7x 𝐱120 𝐲121 𝐳122 ı123 ȷ124 #125 %126 ’127

2́0x ̀128 ́129 ̂130 ̃131 ̄132 ̆133 ̇134 ̈135
˝8x

2́1x ̉136 ̊137 ̌138 ̐139 ̒140 ̕141 ̚142 ⃐143

2́2x ⃑144 ⃖145 ⃗146 ⃛147 ⃜148 ⃡149 ⃧150 ⃩151
˝9x

2́3x ⃰152 &153 @154 ¬155 ·156 ×157 ⪯158 ÷159

2́4x Ƶ160 ̸161 ϶162 †163 ‡164 •165 ‥166 …167
˝Ax

2́5x ′168 ″169 ‴170 ‵171 ‶172 ‷173 ‸174 ‼175

2́6x ⁃176 ⁄177 ⁇178 179 ⁗180 ⃒181 182 183
˝Bx

2́7x ≍184 185 ℇ186 ℧187 ℩188 Å189 Ⅎ190 ⅁191

3́0x ⅂192 ⅃193 ⅄194 195 ⅋196 ∀197 ∁198 ∃199
˝Cx

3́1x ∄200 ∅201 ∆202 ∈203 ∉204 ∊205 ∋206 ∌207

3́2x ∍208 ∎209 ∔210 ⪰211 ∖212 ∘213 ∙214 ∝215
˝Dx

3́3x ∞216 ∟217 ∠218 ∡219 ∢220 ∣221 ∤222 ∥223

3́4x ∦224 ∧225 ∨226 ∩227 ∪228 ∴229 ∵230 ∅231
˝Ex

3́5x ∷232 ∸233 ∹234 ∺235 ∻236 ∼237 ∽238 ∾239

3́6x ∿240 ≀241 ≁242 ≂243 ≃244 ≄245 ≅246 ≆247
˝Fx

3́7x ≇248 ≈249 ≉250 ≊251 ≋252 ≌253 𝛞254 ≎255

˝8 ˝9 ˝A ˝B ˝C ˝D ˝E ˝F

5



libertinust1-mathit (letters):

0́ 1́ 2́ 3́ 4́ 5́ 6́ 7́

0́0x 𝛤0 𝛥1 𝛩2 𝛬3 𝛯4 𝛱5 𝛴6 𝛶7
˝0x

0́1x 𝛷8 𝛹9 𝛺10 𝛼11 𝛽12 𝛾13 𝛿14 𝜖15

0́2x 𝜁16 𝜂17 𝜃18 𝜄19 𝜅20 𝜆21 𝜇22 𝜈23
˝1x

0́3x 𝜉24 𝜋25 𝜌26 𝜎27 𝜏28 𝜐29 𝜙30 𝜒31

0́4x 𝜓32 𝜔33 𝜀34 𝜗35 𝜛36 𝜚37 𝜍38 𝜑39
˝2x

0́5x 𝛻40 𝜕41 ℵ42 ℶ43 ℷ44 ℸ45 ⊳46 ⊲47

0́6x 048 149 250 351 452 553 654 755
˝3x

0́7x 856 957 .58 ,59 <60 ℏ61 >62 ⋆63

1́0x ≨64 𝐴65 𝐵66 𝐶67 𝐷68 𝐸69 𝐹70 𝐺71
˝4x

1́1x 𝐻72 𝐼73 𝐽74 𝐾75 𝐿76 𝑀77 𝑁78 𝑂79

1́2x 𝑃80 𝑄81 𝑅82 𝑆83 𝑇84 𝑈85 𝑉86 𝑊87
˝5x

1́3x 𝑋88 𝑌89 𝑍90 ♭91 ♮92 ♯93 ⌣94 ⌢95

1́4x ℏ96 𝑎97 𝑏98 𝑐99 𝑑100 𝑒101 𝑓102 𝑔103
˝6x

1́5x ℎ104 𝑖105 𝑗106 𝑘107 𝑙108 𝑚109 𝑛110 𝑜111

1́6x 𝑝112 𝑞113 𝑟114 𝑠115 𝑡116 𝑢117 𝑣118 𝑤119
˝7x

1́7x 𝑥120 𝑦121 𝑧122 𝚤123 𝚥124 ≩125 ≪126 ⁀127

2́0x ̀128 ́129 ̂130 ̃131 ̄132 ̆133 ̇134 ̈135
˝8x

2́1x ̉136 ̊137 ̌138 ̐139 ̒140 ̕141 ̚142 ⃐143

2́2x ⃑144 ⃖145 ⃗146 ⃛147 ⃜148 ⃡149 ⃧150 ⃩151
˝9x

2́3x ⃰152 ⃖153 ̂154 ̃155 ̌156 ̂157 ̃158 ̌159

2́4x ̂160 ̃161 ̌162 ̂163 ̃164 ̌165 ̂166 ̃167
˝Ax

2́5x ̌168 ⏞169 ⏞170 ⏟171 ⏟172 ⏞173 ⏞174 ⏟175

2́6x ⏜176 ⏜177 ⏝178 ⏝179 ⎴180 ⎴181 ⎵182 ⎵183

˝Bx
2́7x ≫184 ≬185 ≭186 ≮187 ≯188 ≰189 ≱190 ≲191

3́0x ≳192 ≴193 ≵194 ≶195 ≷196 ≸197 ≹198 ≺199

˝Cx
3́1x ≻200 ≼201 ≽202 ≾203 ≿204 ⊀205 ⊁206 ⊂207

3́2x ⊃208 ⊄209 ⊅210 ⊆211 ⊇212 ⊈213 ⊉214 ⊊215
˝Dx

3́3x ⊋216 ⊌217 ⊍218 ⊎219 ⊏220 ⊐221 ⊑222 ⊒223

3́4x ⊓224 ⊔225 ⊕226 ⊖227 ⊗228 ⊘229 ⊙230 ⊚231
˝Ex

3́5x ⊛232 ⊜233 ⊝234 ⊞235 ⊟236 ⊠237 ⊡238 ⊢239

3́6x ⊣240 ⊤241 ⊥242 ⊦243 ⊧244 ⊨245 ⊩246 ⊪247
˝Fx

3́7x ⊫248 ⊬249 ⊭250 ⊮251 ⊯252 253 𝜘254 ⊴255

˝8 ˝9 ˝A ˝B ˝C ˝D ˝E ˝F
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libertinust1-mathit-bold (bold-letters):

0́ 1́ 2́ 3́ 4́ 5́ 6́ 7́

0́0x 𝜞0 𝜟1 𝜣2 𝜦3 𝜩4 𝜫5 𝜮6 𝜰7
˝0x

0́1x 𝜱8 𝜳9 𝜴10 𝜶11 𝜷12 𝜸13 𝜹14 𝝐15

0́2x 𝜻16 𝜼17 𝜽18 𝜾19 𝜿20 𝝀21 𝝁22 𝝂23
˝1x

0́3x 𝝃24 𝝅25 𝝆26 𝝈27 𝝉28 𝝊29 𝝓30 𝝌31

0́4x 𝝍32 𝝎33 𝜺34 𝝑35 𝝕36 𝝔37 𝝇38 𝝋39
˝2x

0́5x 𝜵40 𝝏41 ℵ42 ℶ43 ℷ44 ℸ45 ⊳46 ⊲47

0́6x 𝟎48 𝟏49 𝟐50 𝟑51 𝟒52 𝟓53 𝟔54 𝟕55
˝3x

0́7x 𝟖56 𝟗57 .58 ,59 <60 ℏ61 >62 ⋆63

1́0x ≨64 𝑨65 𝑩66 𝑪67 𝑫68 𝑬69 𝑭70 𝑮71
˝4x

1́1x 𝑯72 𝑰73 𝑱74 𝑲75 𝑳76 𝑴77 𝑵78 𝑶79

1́2x 𝑷80 𝑸81 𝑹82 𝑺83 𝑻84 𝑼85 𝑽86 𝑾87
˝5x

1́3x 𝑿88 𝒀89 𝒁90 ♭91 ♮92 ♯93 ⌣94 ⌢95

1́4x ℏ96 𝒂97 𝒃98 𝒄99 𝒅100 𝒆101 𝒇102 𝒈103
˝6x

1́5x 𝒉104 𝒊105 𝒋106 𝒌107 𝒍108 𝒎109 𝒏110 𝒐111

1́6x 𝒑112 𝒒113 𝒓114 𝒔115 𝒕116 𝒖117 𝒗118 𝒘119
˝7x

1́7x 𝒙120 𝒚121 𝒛122 𝚤123 𝚥124 ≩125 ≪126 ⁀127

2́0x ̀128 ́129 ̂130 ̃131 ̄132 ̆133 ̇134 ̈135
˝8x

2́1x ̉136 ̊137 ̌138 ̐139 ̒140 ̕141 ̚142 ⃐143

2́2x ⃑144 ⃖145 ⃗146 ⃛147 ⃜148 ⃡149 ⃧150 ⃩151
˝9x

2́3x ⃰152 ⃖153 ̂154 ̃155 ̌156 ̂157 ̃158 ̌159

2́4x ̂160 ̃161 ̌162 ̂163 ̃164 ̌165 ̂166 ̃167
˝Ax

2́5x ̌168 ⏞169 ⏞170 ⏟171 ⏟172 ⏞173 ⏞174 ⏟175

2́6x ⏜176 ⏜177 ⏝178 ⏝179 ⎴180 ⎴181 ⎵182 ⎵183

˝Bx
2́7x ≫184 ≬185 ≭186 ≮187 ≯188 ≰189 ≱190 ≲191

3́0x ≳192 ≴193 ≵194 ≶195 ≷196 ≸197 ≹198 ≺199

˝Cx
3́1x ≻200 ≼201 ≽202 ≾203 ≿204 ⊀205 ⊁206 ⊂207

3́2x ⊃208 ⊄209 ⊅210 ⊆211 ⊇212 ⊈213 ⊉214 ⊊215
˝Dx

3́3x ⊋216 ⊌217 ⊍218 ⊎219 ⊏220 ⊐221 ⊑222 ⊒223

3́4x ⊓224 ⊔225 ⊕226 ⊖227 ⊗228 ⊘229 ⊙230 ⊚231
˝Ex

3́5x ⊛232 ⊜233 ⊝234 ⊞235 ⊟236 ⊠237 ⊡238 ⊢239

3́6x ⊣240 ⊤241 ⊥242 ⊦243 ⊧244 ⊨245 ⊩246 ⊪247
˝Fx

3́7x ⊫248 ⊬249 ⊭250 ⊮251 ⊯252 253 𝝒254 ⊴255

˝8 ˝9 ˝A ˝B ˝C ˝D ˝E ˝F

7



libertinust1-mathsym (symbols):

0́ 1́ 2́ 3́ 4́ 5́ 6́ 7́

0́0x ⊵0 ⊶1 ⊷2 ∫3 ∬4 ∭5 ∮6 ⨌7
˝0x

0́1x ∫8 ∬9 ∭10 ∮11 ⋅12 ⨌13 ⋈14 ⋉15

0́2x ⋊16 ∏17 ⨿18 ⋍19 ⋎20 ⋏21 ∑22 ⟂23
˝1x

0́3x ℌ24 ⧵25 ⧶26 ⧷27 ⋖28 ⋗29 ⋘30 ⋙31

0́4x ⋚32 ⋛33 ⋜34 ⋝35 ⋞36 ⋟37 ⋠38 ⋡39

˝2x
0́5x ⋢40 ⋣41 ⋤42 ⋥43 ⋦44 ⋧45 ⋨46 ⋩47

0́6x ⋪48 ⋫49 ⋬50 ⋭51 ⋮52 ⋯53 ⋰54 ⋱55
˝3x

0́7x ⪲56 ⪳57 ⪴58 ⪵59 ⪶60 ⪱61 62 ϝ63

1́0x ϶64 ↪65 ↩66 ←67 ↑68 →69 ↓70 ↔71
˝4x

1́1x ↕72 ↖73 ↗74 ↘75 ↙76 ↚77 ↛78 ↤79

1́2x ↦80 ↩81 ↪82 ↮83 ↼84 ↽85 ⇀86 ⇁87
˝5x

1́3x ⇋88 ⇌89 ⟵90 ⟶91 ⟷92 ⟻93 ⟼94 ⌀95

1́4x ≏96 ≐97 ≑98 ≒99 ≓100 ≔101 ≕102 ≖103
˝6x

1́5x ≗104 ≘105 ≙106 ≚107 ≛108 ≜109 ≝110 ≞111

1́6x ≟112 ≠113 ≡114 ≢115 ⏐116 ⇑117 ≣118 ≤119
˝7x

1́7x ≥120 ≦121 ≧122 ℜ123 ℑ124 ℘125 ⌂126 ⁀127

2́0x ♣128 ♦129 ♥130 ♠131 ♪132 °133 §134 ¶135
˝8x

2́1x ✔136 ⎴137 ⏜138 𝓁139 ∯140 ∯141 142 143

2́2x 144 145 146 147 148 149 150 151
˝9x

2́3x 152 153 154 ⌐155 156 157 158 159

2́6x 176 177 178 179 180 181 ␣182 ■183
˝Bx

2́7x □184 185 186 187 188 189 190 191

3́0x 192 193 194 195 196 197 198 ⃗199
˝Cx

3́1x ⃗200 ▲201 △202 ⫫203 Ì204 ▶205 ▷206 207

3́2x 208 209 210 ▼211 ▽212 213 214 ◀215
˝Dx

3́3x ⊲216 ⟸217 ⟹218 ⟺219 ⟽220 ◆221 ◇222 ⟾223

3́4x ◉224 ◊225 ○226 ←227 ⇐228 ◎229 ●230 231
˝Ex

3́5x 232 233 234 235 236 237 238 ⇍239

3́6x ⇎240 ⇏241 ⇐242 ⇑243 ⇒244 ⇓245 ⇔246 ⇕247
˝Fx

3́7x ⇖248 ⇗249 ⇘250 ⇙251 ⤆252 ◦253 ⋄254 ⤇255

˝8 ˝9 ˝A ˝B ˝C ˝D ˝E ˝F
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libertinust1-mathex (largesymbols):

0́ 1́ 2́ 3́ 4́ 5́ 6́ 7́

0́0x (0 )1 2 3 [4 ]5 ⟦6 ⟧7

˝0x
0́1x ⌊8 ⌋9 ⌈10 ⌉11 {12 }13 14 15

0́2x ⟨16 ⟩17 ⟪18 ⟫19 20 21 /22 \23

˝1x

0́3x (24 )25 26 27 [28 ]29 ⟦30 ⟧31

0́4x ⌊32 ⌋33 ⌈34 ⌉35 {36 }37 38 39

˝2x

0́5x ⟨40 ⟩41 ⟪42 ⟫43 44 45 /46 \47

0́6x (48 )49 50 51 [52 ]53 ⟦54 ⟧55

˝3x

0́7x ⌊56 ⌋57 ⌈58 ⌉59 {60 }61 62 63

1́0x ⟨64 ⟩65 ⟪66 ⟫67 68 69 /70 \71

˝4x

1́1x (72 )73 74 75 [76 ]77 ⟦78 ⟧79

1́2x ⌊80 ⌋81 ⌈82 ⌉83 {84 }85 86 87

˝5x

1́3x ⟨88 ⟩89 ⟪90 ⟫91 92 93 /94 \95

1́4x ⎛96 ⎞97 ⎡98 ⎤99 ⎣100 ⎦101 ⎢102 ⎥103
˝6x

1́5x ⎧104 ⎫105 ⎩106 ⎭107 ⎨108 ⎬109 ⎪110 ⎮111

1́6x ⎝112 ⎠113 ⎜114 ⎟115 √116 √117 √118 √119

˝7x

1́7x √120 √121 √122 √123 √124 √125 ∫126 ∫127
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2́0x ∬128 ∬129 ∭130 ∭131 ∮132 ∮133 ⨌134 ⨌135

˝8x

2́1x ∫136 ∫137 ∬138 ∬139 ∭140 ∭141 ∮142 ∮143

2́2x ⨌144 ⨌145 ∯146 ∯147 ∯148 ∯149 150 151

˝9x
2́3x 152 153 154 155 156 157 158 159

2́6x 176 ∏177 ∐178 ∑179 ⋀180 ⋁181 ⋂182 ⋃183
˝Bx

2́7x ⧸184 ⧹185 ⨀186 ⨁187 ⨂188 ⨃189 ⨄190 ⨅191

3́0x ⨆192 193 194 195 196 197 198 ∏199

˝Cx

3́1x ∐200 ∑201 ⋀202 ⋁203 ⋂204 ⋃205 ⧸206 ⧹207

3́2x ⨀208 ⨁209 ⨂210 ⨃211 ⨄212 ⨅213 ⨆214 215

˝Dx
3́3x 216 217 218 219 ⟮220 ⟯221 222 223

3́4x ⟦224 ⟧225 ⌊226 ⌋227 ⌈228 ⌉229 ⎰230 ⎱231

˝Ex
3́5x 232 233 ⟨234 ⟩235 ⟪236 ⟫237 238 239

3́6x |240 ‖241 242 |243 ‖244 245 246 247
˝Fx

3́7x 248 √249 250 251 252 253 254 255

˝8 ˝9 ˝A ˝B ˝C ˝D ˝E ˝F
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libertinust1-mathbb (mathbb):

0́ 1́ 2́ 3́ 4́ 5́ 6́ 7́

1́0x 64 𝔸65 𝔹66 ℂ67 𝔻68 𝔼69 𝔽70 𝔾71
˝4x

1́1x ℍ72 𝕀73 𝕁74 𝕂75 𝕃76 𝕄77 ℕ78 𝕆79

1́2x ℙ80 ℚ81 ℝ82 𝕊83 𝕋84 𝕌85 𝕍86 𝕎87
˝5x

1́3x 𝕏88 𝕐89 ℤ90 91 92 93 94 95

1́4x 96 𝕒97 𝕓98 𝕔99 𝕕100 𝕖101 𝕗102 𝕘103
˝6x

1́5x 𝕙104 𝕚105 𝕛106 𝕜107 𝕝108 𝕞109 𝕟110 𝕠111

1́6x 𝕡112 𝕢113 𝕣114 𝕤115 𝕥116 𝕦117 𝕧118 𝕨119
˝7x

1́7x 𝕩120 𝕪121 𝕫122 𝕚123 𝕛124 125 126 ⁀127

˝8 ˝9 ˝A ˝B ˝C ˝D ˝E ˝F
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New sans serif alphabets:
With the new additions to libertinust1math, starting with version 1.1, there are substantial changes to the handling
of sans serif. The changes have the following goals.

• Provide a math package with which all ISO typesetting rules may be followed.

• Simultaneously, add options for the non-ISO user to be able to make better use of sans serif math symbols.

• Provide the option of sans serif Roman and Greek math letters together with math symbols from libertinust1math,
which may be useful to those who like to make their slides using sans serif for enhanced readability at lower
resolutions.

Thanks go to Claudio Beccari for convincing me that the effort involved was worthwhile, at least for the ISO
case.

Four fonts parallel to the serifed roman and italic (regular and bold) have been added, with sans serif alphanumeric
symbols based on those in STIX, but slightly reduced in size and the italics reworked to match the italic slant of
libertine. (Aside from Biolinum Roman, the Biolinum fonts are not, in my opinion, suitable for use as sans math
to accompany libertinust1math.) Glyphs in the four fonts may be accessed by the macros \mathsf, \mathsfbf,
\mathsfit and \mathsfbfit, though not all of these may be defined, depending on the options you set.

New Package Options and Macros:
I’ve followed to some extent the options and macros in the isomath package.

• nosans provides the bare minimum access to sans serif math letters, preserving just \mathsf and its bold
counterpart, \mathsfbf. This option keeps the use of additional math families to a minimum. (If you make
no use of those macros, no new math families are created.) If nosans is not specified, new symbol fonts sans
and sansi are declared, along with bold versions, and \mathsfbfit is declared to be the bold italic sans math
alphabet. Two of the available sixteen math families will be committed.

• Option lcgreekalpha allows proper handling of alphabet changes for lower-case Greek letters. (They are
mathord by default—this option changes them to mathalpha, so that you do in fact get the expected sans
Greek when you enter \mathsf{\phi}.)

• ISO specifies changes needed to conform to ISO typesetting rules. If specified, the following changes will
occur.

– Option nosans is turned off, if present, and option mathsfit is ignored unless the additional option
mathsfit is specified.

– Option lcgreekalpha is turned on, allowing proper handling of alphabet changes for lower-case Greek
letters.

– Option slantedGreek is turned on, as required by ISO rules.

– New commands are provided: \mathboldsans means \mathsfbfit, and \mathbold means \mathbfit,
while each of \vectorsym, \matrixsym means \mathbfit, and \tensorsym means \mathsfbfit. For
example, $\matrixsym{A}$ renders as 𝑨, in accordance with ISO rules.

– If you add the option mathsfit, then you also have access to sans italic math, which ISO regards as an
option for some special cases. This will use another math family.

– The option reuseMathAlphabetsmay be added, and can reduce math family usage by redefining \mathbf
to mean \mathbfit (math bold italic) and \mathsf to mean \mathsfbfit (sans math bold italic.)

– As it may be important to keep track of your math families when using ISO, I’ve added \ShowMathFamilies.
If you get an error message “too many math alphabets used in version normal”, run the macro just before
the error location to get an idea of its cause.

• mathsfit may be used without ISO, with the same effect described under the ISO heading.

• reuseMathAlphabets may be used without ISO, but really makes sense only under ISO.
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• sansmath sets nosans and substitutes sans letters (Roman and Greek) in place of the default Libertine letters.
With this option, every math expression in the document will be rendered using sans serif letters.
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libertinust1-mathsfrm (\mathsf)

0́ 1́ 2́ 3́ 4́ 5́ 6́ 7́

0́0x Γ0 �1 Θ2 Λ3 Ξ4 Π5 Σ6 Υ7
˝0x

0́1x Φ8 Ψ9 Ω10 α11 β12 γ13 δ14 ϵ15

0́2x ζ16 η17 θ18 ι19 κ20 λ21 µ22 ν23
˝1x

0́3x ξ24 π25 ρ26 σ27 τ28 υ29 φ30 χ31

0́4x ψ32 ω33 ε34 ϑ35 ϖ36 ϱ37 ς38 ϕ39
˝2x

0́5x ∇40 ∂41 −42 +43 ±44 ∓45 (46 )47

0́6x 048 149 250 351 452 553 654 755
˝3x

0́7x 856 957 ∶58 ;59 ∗60 =61 $62 ?63

1́0x !64 A65 B66 C67 D68 E69 F70 G71
˝4x

1́1x H72 I73 J74 K75 L76 M77 N78 O79

1́2x P80 Q81 R82 S83 T84 U85 V86 W87
˝5x

1́3x X88 Y89 Z90 [91 \92 ]93 {94 /95

1́4x }96 a97 b98 c99 d100 e101 f102 g103
˝6x

1́5x h104 i105 j106 k107 l108 m109 n110 o111

1́6x p112 q113 r114 s115 t116 u117 v118 w119
˝7x

1́7x x120 y121 z122 i123 j124 #125 %126 ’127

2́0x ̀128 ́129 ̂130 ̃131 ̄132 ̆133 ̇134 ̈135
˝8x

2́1x ̉136 ̊137 ̌138 ̐139 ̒140 ̕141 ̚142 ⃐143

2́2x ⃑144 ⃖145 ⃗146 ⃛147 ⃜148 ⃡149 ⃧150 ⃩151
˝9x

2́3x ⃰152 &153 @154 ¬155 ·156 ×157 ⪯158 ÷159

2́4x Ƶ160 ̸161 ϶162 †163 ‡164 •165 ‥166 …167
˝Ax

2́5x ′168 ″169 ‴170 ‵171 ‶172 ‷173 ‸174 ‼175

2́6x ⁃176 ⁄177 ⁇178 179 ⁗180 ⃒181 182 183
˝Bx

2́7x ≍184 185 ℇ186 ℧187 ℩188 Å189 Ⅎ190 ⅁191

3́0x ⅂192 ⅃193 ⅄194 195 ⅋196 ∀197 ∁198 ∃199
˝Cx

3́1x ∄200 ∅201 ∆202 ∈203 ∉204 ∊205 ∋206 ∌207

3́2x ∍208 ∎209 ∔210 ⪰211 ∖212 ∘213 ∙214 ∝215
˝Dx

3́3x ∞216 ∟217 ∠218 ∡219 ∢220 ∣221 ∤222 ∥223

3́4x ∦224 ∧225 ∨226 ∩227 ∪228 ∴229 ∵230 ∅231
˝Ex

3́5x ∷232 ∸233 ∹234 ∺235 ∻236 ∼237 ∽238 ∾239

3́6x ∿240 ≀241 ≁242 ≂243 ≃244 ≄245 ≅246 ≆247
˝Fx

3́7x ≇248 ≈249 ≉250 ≊251 ≋252 ≌253 )254 ≎255

˝8 ˝9 ˝A ˝B ˝C ˝D ˝E ˝F
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libertinust1-mathsfrm-bold (\mathsfbf)

0́ 1́ 2́ 3́ 4́ 5́ 6́ 7́

0́0x Γ0 �1 Θ2 Λ3 Ξ4 Π5 Σ6 Υ7
˝0x

0́1x Φ8 Ψ9 Ω10 α11 β12 γ13 δ14 ϵ15

0́2x ζ16 η17 θ18 ι19 κ20 λ21 µ22 ν23
˝1x

0́3x ξ24 π25 ρ26 σ27 τ28 υ29 φ30 χ31

0́4x ψ32 ω33 ε34 ϑ35 𝛡36 ϱ37 ς38 ϕ39
˝2x

0́5x ∇40 ∂41 −42 +43 ±44 ∓45 (46 )47

0́6x 048 149 250 351 452 553 654 755
˝3x

0́7x 856 957 ∶58 ;59 ∗60 =61 $62 ?63

1́0x !64 A65 B66 C67 D68 E69 F70 G71
˝4x

1́1x H72 I73 J74 K75 L76 M77 N78 O79

1́2x P80 Q81 R82 S83 T84 U85 V86 W87
˝5x

1́3x X88 Y89 Z90 [91 ⧵92 ]93 {94 /95

1́4x }96 a97 b98 c99 d100 e101 f102 g103
˝6x

1́5x h104 i105 j106 k107 l108 m109 n110 o111

1́6x p112 q113 r114 s115 t116 u117 v118 w119
˝7x

1́7x x120 y121 z122 i123 j124 #125 %126 ’127

2́0x ̀128 ́129 ̂130 ̃131 ̄132 ̆133 ̇134 ̈135
˝8x

2́1x ̉136 ̊137 ̌138 ̐139 ̒140 ̕141 ̚142 ⃐143

2́2x ⃑144 ⃖145 ⃗146 ⃛147 ⃜148 ⃡149 ⃧150 ⃩151
˝9x

2́3x ⃰152 &153 @154 ¬155 ·156 ×157 ⪯158 ÷159

2́4x Ƶ160 ̸161 ϶162 †163 ‡164 •165 ‥166 …167
˝Ax

2́5x ′168 ″169 ‴170 ‵171 ‶172 ‷173 ‸174 ‼175

2́6x ⁃176 ⁄177 ⁇178 179 ⁗180 ⃒181 182 183
˝Bx

2́7x ≍184 185 ℇ186 ℧187 ℩188 Å189 Ⅎ190 ⅁191

3́0x ⅂192 ⅃193 ⅄194 195 ⅋196 ∀197 ∁198 ∃199
˝Cx

3́1x ∄200 ∅201 ∆202 ∈203 ∉204 ∊205 ∋206 ∌207

3́2x ∍208 ∎209 ∔210 ⪰211 ∖212 ∘213 ∙214 ∝215
˝Dx

3́3x ∞216 ∟217 ∠218 ∡219 ∢220 ∣221 ∤222 ∥223

3́4x ∦224 ∧225 ∨226 ∩227 ∪228 ∴229 ∵230 ∅231
˝Ex

3́5x ∷232 ∸233 ∹234 ∺235 ∻236 ∼237 ∽238 ∾239

3́6x ∿240 ≀241 ≁242 ≂243 ≃244 ≄245 ≅246 ≆247
˝Fx

3́7x ≇248 ≈249 ≉250 ≊251 ≋252 ≌253 )254 ≎255

˝8 ˝9 ˝A ˝B ˝C ˝D ˝E ˝F
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libertinust1-mathsfit (\mathsfit)

0́ 1́ 2́ 3́ 4́ 5́ 6́ 7́

0́0x Γ0 �1 Θ2 Λ3 Ξ4 Π5 Σ6 Υ7
˝0x

0́1x Φ8 Ψ9 Ω10 α11 β12 γ13 δ14 ϵ15

0́2x ζ16 η17 θ18 ι19 κ20 λ21 µ22 ν23
˝1x

0́3x ξ24 π25 ρ26 σ27 τ28 υ29 φ30 χ31

0́4x ψ32 ω33 ε34 ϑ35 ϖ36 ϱ37 ς38 ϕ39
˝2x

0́5x ∇40 ∂41 ℵ42 ℶ43 ℷ44 ℸ45 ⊳46 ⊲47

0́6x 048 149 250 351 452 553 654 755
˝3x

0́7x 856 957 .58 ,59 <60 .61 >62 ⋆63

1́0x ≨64 A65 B66 C67 D68 E69 F70 G71
˝4x

1́1x H72 I73 J74 K75 L76 M77 N78 O79

1́2x P80 Q81 R 82 S83 T84 U85 V86 W87
˝5x

1́3x X88 Y89 Z90 ♭91 ♮92 ♯93 ⌣94 ⌢95

1́4x ħ96 a97 b98 c99 d100 e 101 f102 g103
˝6x

1́5x h104 i105 j106 k 107 l 108 m109 n110 o 111

1́6x p112 q113 r114 s115 t 116 u117 v118 w119
˝7x

1́7x x120 y121 z122 i123 j124 ≩125 ≪126 ⁀127

2́0x ̀128 ́129 ̂130 ̃131 ̄132 ̆133 ̇134 ̈135
˝8x

2́1x ̉136 ̊137 ̌138 ̐139 ̒140 ̕141 ̚142 ⃐143

2́2x ⃑144 ⃖145 ⃗146 ⃛147 ⃜148 ⃡149 ⃧150 ⃩151
˝9x

2́3x ⃰152 ⃖153 ̂154 ̃155 ̌156 ̂157 ̃158 ̌159

2́4x ̂160 ̃161 ̌162 ̂163 ̃164 ̌165 ̂166 ̃167
˝Ax

2́5x ̌168 ⏞169 ⏞170 ⏟171 ⏟172 ⏞173 ⏞174 ⏟175

2́6x ⏜176 ⏜177 ⏝178 ⏝179 ⎴180 ⎴181 ⎵182 ⎵183

˝Bx
2́7x ≫184 ≬185 ≭186 ≮187 ≯188 ≰189 ≱190 ≲191

3́0x ≳192 ≴193 ≵194 ≶195 ≷196 ≸197 ≹198 ≺199

˝Cx
3́1x ≻200 ≼201 ≽202 ≾203 ≿204 ⊀205 ⊁206 ⊂207

3́2x ⊃208 ⊄209 ⊅210 ⊆211 ⊇212 ⊈213 ⊉214 ⊊215
˝Dx

3́3x ⊋216 ⊌217 ⊍218 ⊎219 ⊏220 ⊐221 ⊑222 ⊒223

3́4x ⊓224 ⊔225 ⊕226 ⊖227 ⊗228 ⊘229 ⊙230 ⊚231
˝Ex

3́5x ⊛232 ⊜233 ⊝234 ⊞235 ⊟236 ⊠237 ⊡238 ⊢239

3́6x ⊣240 ⊤241 ⊥242 ⊦243 ⊧244 ⊨245 ⊩246 ⊪247
˝Fx

3́7x ⊫248 ⊬249 ⊭250 ⊮251 ⊯252 253 (254 ⊴255

˝8 ˝9 ˝A ˝B ˝C ˝D ˝E ˝F
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libertinust1-mathsfit-bold (\mathsfbfit)

0́ 1́ 2́ 3́ 4́ 5́ 6́ 7́

0́0x Γ0 �1 Θ2 Λ3 Ξ4 Π5 Σ6 Υ7
˝0x

0́1x Φ8 Ψ9 Ω10 α11 β12 γ13 δ14 ϵ15

0́2x ζ16 η17 θ18 ι19 κ20 λ21 µ22 ν23
˝1x

0́3x ξ24 π25 ρ26 σ27 τ28 υ29 φ30 χ31

0́4x ψ32 ω33 ε34 ϑ35 ϖ36 ϱ37 ς38 ϕ39
˝2x

0́5x ∇40 ∂41 ℵ42 ℶ43 ℷ44 ℸ45 ⊳46 ⊲47

0́6x 048 149 250 351 452 553 654 755
˝3x

0́7x 856 957 .58 ,59 <60 >61 >62 ⋆63

1́0x ≨64 A65 B66 C67 D68 E69 F70 G71
˝4x

1́1x H72 I73 J74 K75 L76 M77 N78 O 79

1́2x P80 Q 81 R 82 S83 T84 U85 V86 W87
˝5x

1́3x X88 Y89 Z90 ♭91 ♮92 ♯93 ⌣94 ⌢95

1́4x ħ96 a97 b98 c99 d100 e 101 f102 g103
˝6x

1́5x h104 i105 j106 k 107 l 108 m109 n110 o 111

1́6x p112 q113 r114 s115 t 116 u117 v118 w119
˝7x

1́7x x120 y121 z122 i123 j124 ≩125 ≪126 ⁀127

2́0x ̀128 ́129 ̂130 ̃131 ̄132 ̆133 ̇134 ̈135
˝8x

2́1x ̉136 ̊137 ̌138 ̐139 ̒140 ̕141 ̚142 ⃐143

2́2x ⃑144 ⃖145 ⃗146 ⃛147 ⃜148 ⃡149 ⃧150 ⃩151
˝9x

2́3x ⃰152 ⃖153 ̂154 ̃155 ̌156 ̂157 ̃158 ̌159

2́4x ̂160 ̃161 ̌162 ̂163 ̃164 ̌165 ̂166 ̃167
˝Ax

2́5x ̌168 ⏞169 ⏞170 ⏟171 ⏟172 ⏞173 ⏞174 ⏟175

2́6x ⏜176 ⏜177 ⏝178 ⏝179 ⎴180 ⎴181 ⎵182 ⎵183

˝Bx
2́7x ≫184 ≬185 ≭186 ≮187 ≯188 ≰189 ≱190 ≲191

3́0x ≳192 ≴193 ≵194 ≶195 ≷196 ≸197 ≹198 ≺199

˝Cx
3́1x ≻200 ≼201 ≽202 ≾203 ≿204 ⊀205 ⊁206 ⊂207

3́2x ⊃208 ⊄209 ⊅210 ⊆211 ⊇212 ⊈213 ⊉214 ⊊215
˝Dx

3́3x ⊋216 ⊌217 ⊍218 ⊎219 ⊏220 ⊐221 ⊑222 ⊒223

3́4x ⊓224 ⊔225 ⊕226 ⊖227 ⊗228 ⊘229 ⊙230 ⊚231
˝Ex

3́5x ⊛232 ⊜233 ⊝234 ⊞235 ⊟236 ⊠237 ⊡238 ⊢239

3́6x ⊣240 ⊤241 ⊥242 ⊦243 ⊧244 ⊨245 ⊩246 ⊪247
˝Fx

3́7x ⊫248 ⊬249 ⊭250 ⊮251 ⊯252 253 (254 ⊴255

˝8 ˝9 ˝A ˝B ˝C ˝D ˝E ˝F
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Brief samples using the sans serif options, showing mathgroup usage

1.

Options=[], and no use of \mathsfxxxx macros.

y = f (x).

*** Mathgroups ***
(0: \LS1/libertinust1math/m/n/12 = libertinust1-mathrm at 14.39996pt [operators])
(1: \LS1/libertinust1math/m/it/12 = libertinust1-mathit at 14.39996pt [letters])
(2: \LS2/libertinust1mathsym/m/n/12 = libertinust1-mathsym at 14.39996pt [symbols])
(3: \LS2/libertinust1mathex/m/n/12 = libertinust1-mathex at 14.39996pt [largesymbols])
(4: \LS1/libertinust1mathbb/m/n/12 = libertinust1-mathbb at 14.39996pt [symbolsbb])
(5: \LS1/libertinust1math/b/n/12 = libertinust1-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinust1math/b/it/12 = libertinust1-mathit-bold at 14.39996pt [bold-letters])

2.

Options=[]

macro symbol

\mathsf{x} x
\mathsfbf{y} y
\mathsfbfit{z} z
\mathsfit{w} undefined

*** Mathgroups ***
(0: \LS1/libertinust1math/m/n/12 = libertinust1-mathrm at 14.39996pt [operators])
(1: \LS1/libertinust1math/m/it/12 = libertinust1-mathit at 14.39996pt [letters])
(2: \LS2/libertinust1mathsym/m/n/12 = libertinust1-mathsym at 14.39996pt [symbols])
(3: \LS2/libertinust1mathex/m/n/12 = libertinust1-mathex at 14.39996pt [largesymbols])
(4: \LS1/libertinust1mathbb/m/n/12 = libertinust1-mathbb at 14.39996pt [symbolsbb])
(5: \LS1/libertinust1math/b/n/12 = libertinust1-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinust1math/b/it/12 = libertinust1-mathit-bold at 14.39996pt [bold-letters])
(7: \LS1/libertinust1mathsf/m/n/12 = libertinust1-mathsfrm at 14.39996pt)
(8: \LS1/libertinust1mathsf/b/n/12 = libertinust1-mathsfrm-bold at 14.39996pt)
(9: \LS1/libertinust1mathsf/b/it/12 = libertinust1-mathsfit-bold at 14.39996pt)

3.

Options=[nosans], and no use of \mathsfxxxx macros.

y = f (x).

*** Mathgroups ***
(0: \LS1/libertinust1math/m/n/12 = libertinust1-mathrm at 14.39996pt [operators])
(1: \LS1/libertinust1math/m/it/12 = libertinust1-mathit at 14.39996pt [letters])
(2: \LS2/libertinust1mathsym/m/n/12 = libertinust1-mathsym at 14.39996pt [symbols])
(3: \LS2/libertinust1mathex/m/n/12 = libertinust1-mathex at 14.39996pt [largesymbols])
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(4: \LS1/libertinust1mathbb/m/n/12 = libertinust1-mathbb at 14.39996pt [symbolsbb])
(5: \LS1/libertinust1math/b/n/12 = libertinust1-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinust1math/b/it/12 = libertinust1-mathit-bold at 14.39996pt [bold-letters])

4.

Options=[nosans], and no use of \mathsfxxxx macros

macro symbol

\mathsf{x} x
\mathsfbf{y} y
\mathsfbfit{z} undefined
\mathsfit{w} undefined

*** Mathgroups ***
(0: \LS1/libertinust1math/m/n/12 = libertinust1-mathrm at 14.39996pt [operators])
(1: \LS1/libertinust1math/m/it/12 = libertinust1-mathit at 14.39996pt [letters])
(2: \LS2/libertinust1mathsym/m/n/12 = libertinust1-mathsym at 14.39996pt [symbols])
(3: \LS2/libertinust1mathex/m/n/12 = libertinust1-mathex at 14.39996pt [largesymbols])
(4: \LS1/libertinust1mathbb/m/n/12 = libertinust1-mathbb at 14.39996pt [symbolsbb])
(5: \LS1/libertinust1math/b/n/12 = libertinust1-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinust1math/b/it/12 = libertinust1-mathit-bold at 14.39996pt [bold-letters])
(7: \LS1/libertinust1mathsf/m/n/12 = libertinust1-mathsfrm at 14.39996pt)
(8: \LS1/libertinust1mathsf/b/n/12 = libertinust1-mathsfrm-bold at 14.39996pt)

5.

Options=[mathsfit], and no use of \mathsfxxxx macros.

y = f (x).

*** Mathgroups ***
(0: \LS1/libertinust1math/m/n/12 = libertinust1-mathrm at 14.39996pt [operators])
(1: \LS1/libertinust1math/m/it/12 = libertinust1-mathit at 14.39996pt [letters])
(2: \LS2/libertinust1mathsym/m/n/12 = libertinust1-mathsym at 14.39996pt [symbols])
(3: \LS2/libertinust1mathex/m/n/12 = libertinust1-mathex at 14.39996pt [largesymbols])
(4: \LS1/libertinust1mathbb/m/n/12 = libertinust1-mathbb at 14.39996pt [symbolsbb])
(5: \LS1/libertinust1math/b/n/12 = libertinust1-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinust1math/b/it/12 = libertinust1-mathit-bold at 14.39996pt [bold-letters])

6.

Options=[mathsfit]

macro symbol

\mathsf{x} x
\mathsfbf{y} y
\mathsfbfit{z} z
\mathsfit{w} w
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*** Mathgroups ***
(0: \LS1/libertinust1math/m/n/12 = libertinust1-mathrm at 14.39996pt [operators])
(1: \LS1/libertinust1math/m/it/12 = libertinust1-mathit at 14.39996pt [letters])
(2: \LS2/libertinust1mathsym/m/n/12 = libertinust1-mathsym at 14.39996pt [symbols])
(3: \LS2/libertinust1mathex/m/n/12 = libertinust1-mathex at 14.39996pt [largesymbols])
(4: \LS1/libertinust1mathbb/m/n/12 = libertinust1-mathbb at 14.39996pt [symbolsbb])
(5: \LS1/libertinust1math/b/n/12 = libertinust1-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinust1math/b/it/12 = libertinust1-mathit-bold at 14.39996pt [bold-letters])
(7: \LS1/libertinust1mathsf/m/n/12 = libertinust1-mathsfrm at 14.39996pt)
(8: \LS1/libertinust1mathsf/b/n/12 = libertinust1-mathsfrm-bold at 14.39996pt)
(9: \LS1/libertinust1mathsf/b/it/12 = libertinust1-mathsfit-bold at 14.39996pt)
(10: \LS1/libertinust1mathsf/m/it/12 = libertinust1-mathsfit at 14.39996pt)

7.

Options=[reuseMathAlphabets]

macro symbol

\mathsf{x} x
\mathsfbf{y} y
\mathsfbfit{z} z
\mathsfit{w} undefined

*** Mathgroups ***
(0: \LS1/libertinust1math/m/n/12 = libertinust1-mathrm at 14.39996pt [operators])
(1: \LS1/libertinust1math/m/it/12 = libertinust1-mathit at 14.39996pt [letters])
(2: \LS2/libertinust1mathsym/m/n/12 = libertinust1-mathsym at 14.39996pt [symbols])
(3: \LS2/libertinust1mathex/m/n/12 = libertinust1-mathex at 14.39996pt [largesymbols])
(4: \LS1/libertinust1mathbb/m/n/12 = libertinust1-mathbb at 14.39996pt [symbolsbb])
(5: \LS1/libertinust1math/b/n/12 = libertinust1-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinust1math/b/it/12 = libertinust1-mathit-bold at 14.39996pt [bold-letters])
(7: \LS1/libertinust1mathsf/m/n/12 = libertinust1-mathsfrm at 14.39996pt)
(8: \LS1/libertinust1mathsf/b/n/12 = libertinust1-mathsfrm-bold at 14.39996pt)
(9: \LS1/libertinust1mathsf/b/it/12 = libertinust1-mathsfit-bold at 14.39996pt)

8.

Options=[ISO]

macro symbol

\mathsf{x} x
\mathsfbf{y} y
\mathsfbfit{z} z
\mathsfit{w} undefined

*** Mathgroups ***
(0: \LS1/libertinust1math/m/n/12 = libertinust1-mathrm at 14.39996pt [operators])
(1: \LS1/libertinust1math/m/it/12 = libertinust1-mathit at 14.39996pt [letters])
(2: \LS2/libertinust1mathsym/m/n/12 = libertinust1-mathsym at 14.39996pt [symbols])
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(3: \LS2/libertinust1mathex/m/n/12 = libertinust1-mathex at 14.39996pt [largesymbols])
(4: \LS1/libertinust1mathbb/m/n/12 = libertinust1-mathbb at 14.39996pt [symbolsbb])
(5: \LS1/libertinust1math/b/n/12 = libertinust1-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinust1math/b/it/12 = libertinust1-mathit-bold at 14.39996pt [bold-letters])
(7: \LS1/libertinust1mathsf/m/n/12 = libertinust1-mathsfrm at 14.39996pt)
(8: \LS1/libertinust1mathsf/b/n/12 = libertinust1-mathsfrm-bold at 14.39996pt)
(9: \LS1/libertinust1mathsf/b/it/12 = libertinust1-mathsfit-bold at 14.39996pt)

9.

Options=[ISO,mathsfit]

macro symbol

\mathsf{x} x
\mathsfbf{y} y
\mathsfbfit{z} z
\mathsfit{w} w

*** Mathgroups ***
(0: \LS1/libertinust1math/m/n/12 = libertinust1-mathrm at 14.39996pt [operators])
(1: \LS1/libertinust1math/m/it/12 = libertinust1-mathit at 14.39996pt [letters])
(2: \LS2/libertinust1mathsym/m/n/12 = libertinust1-mathsym at 14.39996pt [symbols])
(3: \LS2/libertinust1mathex/m/n/12 = libertinust1-mathex at 14.39996pt [largesymbols])
(4: \LS1/libertinust1mathbb/m/n/12 = libertinust1-mathbb at 14.39996pt [symbolsbb])
(5: \LS1/libertinust1math/b/n/12 = libertinust1-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinust1math/b/it/12 = libertinust1-mathit-bold at 14.39996pt [bold-letters])
(7: \LS1/libertinust1mathsf/m/n/12 = libertinust1-mathsfrm at 14.39996pt)
(8: \LS1/libertinust1mathsf/b/n/12 = libertinust1-mathsfrm-bold at 14.39996pt)
(9: \LS1/libertinust1mathsf/b/it/12 = libertinust1-mathsfit-bold at 14.39996pt)
(10: \LS1/libertinust1mathsf/m/it/12 = libertinust1-mathsfit at 14.39996pt)

10.

Options=[ISO,mathsfit,reuseMathAlphabets]

macro symbol

\mathbf{y} y
\mathsf{x} x
\mathsfbf{y} y
\mathsfbfit{z} z
\mathsfit{w} w

*** Mathgroups ***
(0: \LS1/libertinust1math/m/n/12 = libertinust1-mathrm at 14.39996pt [operators])
(1: \LS1/libertinust1math/m/it/12 = libertinust1-mathit at 14.39996pt [letters])
(2: \LS2/libertinust1mathsym/m/n/12 = libertinust1-mathsym at 14.39996pt [symbols])
(3: \LS2/libertinust1mathex/m/n/12 = libertinust1-mathex at 14.39996pt [largesymbols])
(4: \LS1/libertinust1mathbb/m/n/12 = libertinust1-mathbb at 14.39996pt [symbolsbb])
(5: \LS1/libertinust1math/b/n/12 = libertinust1-mathrm-bold at 14.39996pt [bold-operators])
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(6: \LS1/libertinust1math/b/it/12 = libertinust1-mathit-bold at 14.39996pt [bold-letters])
(7: \LS1/libertinust1mathsf/b/n/12 = libertinust1-mathsfrm-bold at 14.39996pt)
(8: \LS1/libertinust1mathsf/b/it/12 = libertinust1-mathsfit-bold at 14.39996pt)
(9: \LS1/libertinust1mathsf/m/it/12 = libertinust1-mathsfit at 14.39996pt)

11: An example of sansmath.

Options=[sansmath]

The boundedness of Φ0 then yields

∫
D

|∂u|2eα |z |2 ≥ c6α ∫
D

|u|2eα |z |2 + c7δ−2 ∫
A

|u|2eα |z |2 .

Let B(X ) be the set of blocks of ΛX and let b(X ) ≔ |B(X )|. Ifϕ ∈ QX thenϕ is constant on
the blocks of ΛX .

PX = {ϕ ∈ M ∣ Λϕ = ΛX}, QX = {ϕ ∈ M ∣ Λϕ ≥ ΛX}. (1)

If Λϕ ≥ ΛX then Λϕ = ΛY for someY ≥ X so that

QX = ⋃
Y≥X

PY .

Thus by Möbius inversion
PY = ∑

X≥Y
µ(Y ,X )Q X̂ .

Thus there is a bijection from QX toW B(X ). In particular |QX | = w b(X ).

*** Mathgroups ***
(0: \LS1/libertinust1math/m/n/12 = libertinust1-mathsfrm at 14.39996pt [operators])
(1: \LS1/libertinust1math/m/it/12 = libertinust1-mathsfit at 14.39996pt [letters])
(2: \LS2/libertinust1mathsym/m/n/12 = libertinust1-mathsym at 14.39996pt [symbols])
(3: \LS2/libertinust1mathex/m/n/12 = libertinust1-mathex at 14.39996pt [largesymbols])
(4: \LS1/libertinust1mathbb/m/n/12 = libertinust1-mathbb at 14.39996pt [symbolsbb])
(5: \LS1/libertinust1math/b/n/12 = libertinust1-mathsfrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinust1math/b/it/12 = libertinust1-mathsfit-bold at 14.39996pt [bold-letters])
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