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This package is a BIEX math package to accompany the EIEX 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 mathalfa package (loaded AFTER
Libertinustimath) offers a convenient way to change these default choices and to set the script and gothic alpha-
bets. See the sample invocation below, which assumes you have mathalfa version 1.08 (March 2016) or higher.

NEW 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.

NEW 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.

PAckAGE OPTIONS:

« 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-typel package or to the libertinus
package;
- \libus@scale, set by the scaled option to libertinustimath.

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 libertinustimath overrides all other scale settings;
— if you did not issue a scale or scaled option to libertinustimath, 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:

\usepackage[sb]{libertine} % or \usepackage[sbJ]{libertinus}

\usepackage[T1]{fontenc}

\usepackage{textcomp}

\usepackage[varqu,varl]{zi4}% inconsolata for mono, not LibertineMono
\usepackage{amsmath} % must load amsmath before amsthm

\usepackage{amsthm}

\usepackage{libertinustimath} % slanted integrals, by default

\usepackage[ scr=boondoxo, bb=boondox]{mathalfa} %Omit bb=boondox for default libertinus bb

SoME THINGS TO NOTE:

The amsmath package is loaded, if necessary, by libertinustimath. 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 (v), 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 dotless;j are available in four math styles—mathit, mathrm, mathbf and mathbfit. For example:

Macro Result
$\imath$ 1
$\mathrm{\imath}$ 1
$\mathbf{\imath}$ 1
$\mathbfit{\imath}$ ]

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 I'. However,
unless you chose the option lcgreekalpha, $\mathrm{\beta}$ would produce f, as it is of type mathord by
default.

There is an upright partial derivative symbol named \uppartial that typesets as 9, 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 subscripts and superscripts can appear a bit indistinct because they are rather faint and a bit small. You
may find it useful to add to your preamble a number of lines like

\DeclareMathSizes{103}{10}{8}{6.5}
\DeclareMathSizes{10.95}{113}{9}{7.5}
\DeclareMathSizes{11}{11}{9}{7.5}

The four arguments, #1, #2, #3, #4, have the following effects: if the main text font is being rendered at #1pt,
math will be rendered at #2pt with subscripts at #3pt and sub-subscripts at #4pt. So, you need an entry for
all the text sizes you might use in the document.

The next pages show the font tables for LibertinusT1iMath. If you see an unfamiliar symbol and wish to learn its
ETEX name, get the BIEX 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 libertinustimath. sty by hex number.



libertinust1-mathrm (operators):

o 1 2 3 4 5 6 7
‘00x T, A, 0. As =, I1; s Y, ‘0
‘01x Dy ¥, Quo O [ Yis S €15 X
‘02x G M 0. Ly Kzo Ao o Vo "
‘03x £ TCos pes 02 Tos Vs so X X
'04x \l/3z W33 €34 Uss @36 Q37 Gss P39 "%
'ij Vo I —42 +43 +44 Fis (46 )47
‘06x 048 1y 250 35: 452 553 654 Tss ,,3
'o7x 856 957 58 359 *60 =61 $62 ?63 X
'1 ox !64 Ass B66 C67 Dss Eég F7o G71 ”4X
11x H.. Is J74 K L M, Nos Oy
’1 2X Pso QS] Rs. 583 T84 U85 Vs W87 ,,5
'13x Xss Yso Zso [91 \o2 ]93 {94 /o5 X
“14x }oo ay bos Coo dioo €101 fio Zios ‘6
‘15% hios Tios jros Koy Los Mo o O X
‘16x P Qi3 o Suss tus Uiy Vs Wiig -
17x Xz Vi Ziz Lis Jrzg Hias Tor6 127 X
20x s “i29 "0 T i3 i3 ‘i34 135 ”
; ; s = B : ; . = 8x
21X 136 137 138 139 140 141 142 143
,ZZX _‘144 (_145 _>l46 “147 “148 9149 _150 ’_‘151 ,,9
'ij'x *152 &iss @154 Tiss *156 X157 =158 159 X
'24x Z160 o 62 ng im ®165 10166 ea167 n
‘25x /s W6 M 150 \in LS Wy a7 Nas X
26x =176 A e 179 M 30 1$1 182 183 .,
Bx
'27x =184 185 Es6 6187 1188 A;sg :Ilgo D;gx
’fj’ox -|192 Ju):s Al% 195 ?9196 V197 CwS 3199 ,,C
31x Azoo Dion Ao €3 &eo4 €205 e Doy X
‘32x 3208 b, Far0 >on \aiz ous a4 Kais -
'33x 09216 Loy Long Ao Lazo m . (|22 X
"34x [ Aazs Va6 Nazy Unas 220 g0 D -
'35)6 tia *233 —l234 Sags 236 ~237 238 Q239 X
'36)(,' 240 g1 Fo 243 S 245 =246 Fag7 e
'373( Fau8 X249 #250 Zas %252 2253 Uasq Tass X
’g "9 N "B C D “E “E




libertinust1-mathrm (bold-operators):

0 ‘ " ’3 7 s s c
‘00x T, A 0. A = II; P Y, ‘0
‘01x D v, Qi s P Vi Ou €5 X
‘0zx G Ny 0:s Ly Kzo A [T Va3 "
‘03x & s Ps o Tas Vs $so X X
‘04x Ps W33 €34 s Wss 0w G @3 -
‘05% Ve A — i +44 Fus (e )ar
‘06x 04 1 250 35 4 5 6s4 7ss "3
,07x 856 95, 58 350 *60 =61 $62 P63 X
,1 ox !54 A65 Bes Cb7 Des E()g F70 G71 ,,4
‘11x H.. I, T K5 Ly M, Nys Oy X
’1 2X PSU sz RSz SS(; T84 Uss Vs W87 ,,5
'13x Xss YSg Zgo [91 \o2 ]93 {94 /o5 X
"14x }oo ay bes Co dioo € fo. Sios ‘6
‘15x h.o, fhos Jros k., Los Mo Do 0. X
‘16x P Qs Ty Sus tus Wiy Vs W -
‘17x X0 Vin Zins L Joos #as Tora6 ) X
20x “ia8 '119 A130 T T2 153 "5 3 ,,
; > : ™ > - - - — 8x
21x 136 137 138 139 140 141 142 143
‘22x A144 <_145 _)146 "y s (_)149 _150 Tt "9
23X *152 &3 @154 Thiss ‘156 X157 =158 159 X
'24x Z60 i D162 ';'163 i]bq ®165 ..166 167 "A
25X /6 W6 Mz \in VP W5 74 Nas X
26x =176 S P18 179 I 50 14;1 182 183 B
27X =184 185 ste (5137 1188 A.sg :Iwu Dm X
30x Tz digs Asos 195 %196 V197 Cos Fig9 e
31x Ao Dor Nz €03 @aos €205 EF Boor X
‘32x 3208 [ I F210 Zan Nazz ou13 o4 a5 o
3% | oom | Lo | Zm | Zm | m | | | b | e X
"34x Koz Pazs Vaze Nazy Uzzs R 230 Do -
353( tla3 233 —l234 Hass 236 ~237 238 Q239 X
'36)(' o240 U241 Fon 243 a4 Fas Z246 Fag7 "E
‘37x Fags R #as0 S Fasa Zu5 WHose Tags X
"g "9 N B c D "E "E




libertinusti-mathit (letters):

o g Y ,3 ,4 ,5 s ,7
‘00x L A 6. Ay =, IT; X Y; "0
‘01x bs Y, | Qo | on B Yis s € X
‘02x G My | Os by Kzo An I Vi ,
1x
‘03x &, Tos | peo O Ts Uso s X
'04)( wsz Ws3 Es4 1935 036 O37 Q&B (p:w ” 2
'05X Vio On N, 23 Jaa Tas 46 <7 X
‘06x 048 1u 250 35 45, 553 654 Tss 3
'o7x 856 957 .58 559 <60 hm >62 * 63 X
‘10x = Ass Bes Cs; Dss Es, Fo Gn ‘4
11x H L Ju Kss Ly M, N Oy X
'1 2X PPSn th RSz 583 TM Uss Vrss My . 5
'133( Xss Ys, Zso bo: Hoz #o3 94 95 X
‘14x Figs as; | b Co9 oo e froz Gios "6
‘15% Pios fios | Jios kuor Los Moo Mo O X
‘16x Pz Qs | T Sns tos Uiy Vus Wi .
‘17x Xizo Vi | Zum Lizs Jis Fios Kz T X
‘20x “uas ,129 Al30 “im T3 i ‘i34 “iss ”
, B o o o B N a -~ 8x
21x 136 137 138 139 140 141 142 143
,ZZX _\144 (_145 4146 “147 “148 (—>149 _‘50 ’_‘151 ”
. " - — ~ — — — = 9x
23X 152 153 154 155 156 157 158 159
'24x A160 ~m v162 Ax63 ~164 vnss Az&é 67 |,
- — AX
25X 168 169 ~170 171 172 173 174 ~-175
'Z 6x _—176 —77 ~—178 —179 —180 — 181 182 83 ”B
'27X PN 0185 K186 4187 #188 %189 £190 S X
"’)’OX 2192 %193 ZF104 Sigs 2196 %197 %198 <199 ,,C
31x > 300 <1 | Fax | S X204 #205 #1206 Caoy X
‘32x Dao GFap | Pao | Con = Loy Do Goss o
'33x a6 Yoy | Yms | W Cazo = Con = X
"34x Mazg Uszs | ®a6 | Ouy ®ua @229 @230 @ -
'35)6 ®232 S233 234 B35 B30 X237 [OPEY) 239 X
'36)(,' 240 Ton Lag F243 F24q s 246 lIF247 e
'373( =248 = FEas0 [Ffs1 IF2s2 253 Hasa ass X
"8 “9 “A "B “C D “E “F




libertinusti-mathit-bold

(bold-letters):

o g ,2 ’3 s s s s
‘00x T, A, O. A, 5y I p Y, "
‘01x b Y | Q| o B Pis Ou €5 X
‘02x e Mo | Bs Ly Ko A 13 Vi "
‘03x &, Tos | P oz Tos Us Pso X X
‘04x P Wy | &y Fs @ 05 Gss Ps o
‘05x Vi o Ry s bW Tas S <
‘06x 0. 1y 25 35 4;. 553 65, 7ss "3
'o7x 855 957 .58 359 <60 hm >62 * 63 X
‘10x 64 Ass Bss Cs; Dss Es, F Gn N
‘11x H,. L, ]74 K Ly M;, N O g
,1 2X Py Qx; Rs. 583 T34 u;5 an ny . 5
‘13x Xss Yso Zyo b Bz Hos ~% s X
‘14x hss a; | b Coo duo € Jfro 8os ‘6
‘15% R, bos | Jios | Koy Los Moo Mo 0.1 X
'16x P s | Fos | Sus ts Uy Vs Wi -
‘17x X120 Vi | Zim L Jrs Zus Kz T X
20x "8 "™ Alao i T3 i ‘134 Tiss ”
; ; : s : : ; - = 8x
21X 136 137 138 139 140 141 142 143
‘22x Aum e145 %146 a7 "8 <—>‘49 _‘50 ’_‘151 ”
- " - ~ —~ — — — — 9x
23X 152 153 154 155 156 157 158 159
'24X Amo ~m v162 Ax63 ~164 v165 Amé 67 |,
y e — Ax
25X 168 169 ~170 w171 172 173 —~174 ~-175
'Z 6x —176 —a77 ~—178 —179 —180 —181 182 183 ”B
'27x a8y 0185 186 4187 #188 £189 £190 <101 X
'30x 192 $103 104 S5 2196 Fi107 2108 <199 c
31x > 200 < | P | S X204 F205 #1206 Caor X
'32x Daos Gy | Poo | Son 2 Cars Doy Gors o
'33% a6 Woy | Uas Wa1 Cazo Do Coa oy X
"34x Maz4 Usas | @6 | Oay ®22s @uzo Ous0 @ -
35)(? ®232 Sa33 [SPN 235 Bas6 N>37 Elass f230 X
,36x —ag0 Ton Lo Faa3 Faus Fas IF246 lIF-247 "
,37)(' =248 tr249 Fezs0 251 [F~2s2 253 Hasg ass X
"8 "9 “A "B “C D "E “F




libertinustl-mathsym (symbols):

. , . . , , . ,
o 1 2 3 4 5 6 7
oox | = > - Js Il Wl $o - . 0
X
B
oix | f 2 M $u B s | oo b<is
‘02x 6 IL, ILs =5 Vao Aai Yo Lo "
— X
03X IS \2s /26 X7 <ag Dag Ko P
B < > _ -
04x >32 <33 <3 >35 236 >3 £33 #39 "
X
B
05X [ Hp =) a3 T4 z45 46 Z47
; N
06X H48 Fao Aso #5 ‘52 *53 54 .55 ”
> 3x
o7x 56 =57 =58 50 Z6o 61 62 F(wg
‘10x J64 6 o6 “— Tes —>6 o “—n ”
X
11X 172 N7 ar Nurs 76 7 —>s <y
B
12X >80 <3 s, sy “—gy ~s5 —56 —s; 5
X
;
13X s s g0 —>n >y g3 —>94 Dos
“14x =6 =y o8 e =100 = =l =105 .
’ o ~ v * A del m 6X
15% = 2,05 2106 2, £ 08 2109 2 2
B ;
16X éuz :ﬁng =iy #us 1116 niy =8 <119 ,,7
X
B —~
17x =120 S =122 mlm 3124 pxzs szé 127
;
20x o5 . v LI Dus %133 §is TCss g
X
21x V136 — 58 Liso a0 B 12 13
22x " s 146 w7 18 149 150 151 B
- 9x
23x 152 153 154 155 156 157 158 159
;
26x 176 177 178 179 180 181 182 |_PERS .
- Bx
27X Oisy 185 186 187 188 189 190 191
30x 192 193 194 195 196 197 198 199 ”
-~ Cx
'31% Aoos - 208 204 - B 206 207
B
32x 208 209 210 Vo Va2 213 214 <215 ”
-~ Dx
33x <216 oy | =as | ag | o L 2% Oaaa 223
"34x @324 Qs Oazs 227 =8 Oaas 0.5 231 .
-~ Ex
35X 23 233 234 235 236 237 238 a9
B
36X a0 Fran 242 ﬂus =244 U245 26 Hm "E
X
;
37x | Nos o Nizso & 251 s Oas3 Gasq a5

"8

"q

N

C

”

D

"E

"E




libertinust1-mathex (largesymbols):

o g Y ,3 ,4 ,5 6 ,7
‘00x (o ) . 2 s [4 ] 5 6 7 .
0x
‘01x ls Jg [ ] { }.3 u 5
‘02x <.5 >.7 8 1 20 n /zz \23 .
1x
‘03x (24 ) 2 2 2 [zs ] 2 5 n
04X Lz J 33 Lzﬂ 1 35 { 36 }37 38 39
“2x
’05.7(' <4o >41 42 43 44 45 /46 \47
06x (48 ) 1 50 51 [52 ] 53 54 55 .
3x
,O7x Lé J 57 LS } 59 { 60 }61 62 63
’1 ox <54 >65 66 67 68 69 /70 \71
4x
11X (72 >73 74 75 76 7 78 79
’1 2X Lo | 81 82 83 84 85 86 87
“5x
,13.X' 88 89 90 91 92 93 94 95
'14x (96 \‘97 [98 ]99 Lou Jloz 102 103 ”
6X
15X (104 3 105 U106 J 107 { 108 } 109 | 110 I 111
‘16x \112 )113 | 114 |115 \/116 \/;17 \/118 \/119
“Tx
‘17x 120 an 122 123 124 Vus fm J 127




10

20x | [[us [J] 350 e [[]] 224 .
8x

21x /;;w A/W [/1-38 //WJ /]ﬁw .///U fﬁmz ﬁu
- “9x

23X 152 153 154 155 156 157 158 159
'26)( 176 Hm H178 2179 /\180 \/181 ﬂx&z U183 "B
X

'z7x /184 \x85 @186 @187 ®188 U]BQ wzgo |_|191
'30x |_|192 193 194 195 196 197 198 Hlsw .,
Cx

s | Lo | S | Ae | Voo | O | Uss | /= |\
x| O | Do | Qoo | oo | oo | o | Lo | = |
~ Dx

33x 216 217 218 219 (zzu )zz) 222 223
2% | [ | Jos Lo | oo [ T [T | fo [ s |
= X

35X 232 233 < 234 >235 236 237 238 239
36}( |240 ”241 242 l243 1244 245 246 247 ”
; Fx

37x 248 \/.249 250 251 252 253 254 255

"8 “9 “A "B “C D “E “F



libertinust1-mathbb (mathbb):
o s a 5 Y s % >
'1 ox 64 Ass Bss C67 ]Dss E69 ]F70 Gm ,,4
11x H;. I _]]74 K L M, N Oy X
’1 2X Ps, QS) Rs. 583 T&, U&s Vs W87 ,,5
1 3x XGss Yo Z.so 91 92 93 94 95 X
‘14x e Ay Ibss Coo dlioo € foo Guos "6
‘15% T Tios Jros Kioy Los Moy o 0 X
‘16x P Qs Ty S i Uy Vs Wiy -
‘17x Xz Vin Zoze Tzs Jroa - 126 Ty X
'8 "9 A B c D e E
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NEW SANS SERIF ALPHABETS:
With the new additions to Libertinustimath, 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 libertinustimath,
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
Llibertine. (Aside from Biolinum Roman, the Biolinum fonts are not, in my opinion, suitable for use as sans math
to accompany libertinustimath.) 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}.)

« IS0 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 reuseMathAlphabets may 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.)

- Asitmay 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, and the same effect described under the IS0 heading.

« reuseMathAlphabets may be used without IS0, but really makes sense only under ISO0.

12



« 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)

0 1 2 3 4 5 ‘6 7
‘oox I A . As = M p Y, "
‘01x Ps Y, Qo O B Y 8. €15 X
‘02x Cus N 0. Lio Ko A T8 Vas "
‘03x € Tos ol O Ts 02 b0 Xor X
‘o4x Ysa W3 €34 Bss Wss Q3 Gas P3 “ox
‘05x Vi du: -0 +43 +44 Fas (s )ar
‘06x 0 s 250 35 4. 53 654 Tss "3
,O7X 8s6 95, 58 350 *60 =61 $62 63 X
'1 ox !64 A05 Bss Cr>7 Dss E69 Fyo G71 ”4
11x H7z 173 J74 K75 L76 M77 N78 079 X
)1 2X Pso QS] Rs. Ss;; T34 U35 Vs W37 ,,5
'13x Xss Yo Zgo [91 \oz ]93 {94 [o5 X
“14x }oo ay bes Coo dioo €101 Froz gios ‘6
‘15% hios o Jros Kor los Moy Nuo O X
"16x Pz Qs Fig Suss tue Uiy Vuss Wi -
‘17x X1z Yio Zin s Jiza Hias Tora6 17 X
20x Cia8 ,129 Alao s T3 i3 ! ‘3 .
- ~ - - " - - - — 8x
21X 136 137 138 139 140 141 142 143
22x A144 <_145 _)146 Y a8 (_)149 _150 ’_‘151 ”
< 9x
23X 152 &iss (@M Thiss *156 X157 =158 +159
24X Zs60 A D62 ne Fue 165 .16 167 A
25X /s Mo | Mo | \in W W - M X
26x =176 S 2?8 179 M 150 1$; 182 183 .,
Bx
27X =18y 185 8186 6187 88 A;sg :llgc ng]
30x -1192 J193 A194 195 )8196 V197 CHJS 3199 ,,C
31x i Do Ao Ezos &a04 €205 o6 BDior X
‘32x 308 [ % Fa10 Zan \aiz o213 24 a1 -
33x 09216 Lo Lo Koy Lazo 2 b [l22 X
"34x Kz Aazs Va6 Nazy Uaas iz 230 Dasn .
- Ex
35x tlap 233 —t234 Hags 236 ~237 238 Q239
’3’6)( 240 241 Fo 243 Sag44 F245 =246 Fay7 "E
,37X 248 R249 #3250 Hos1 %252 2253 Aosq Tass X
g "9 A B C D “E “E
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libertinust1-mathsfrm-bold (\mathsfbf)

9 “ 2 3 ,4 ,5 6 ,7
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X
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X
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12x Pso Q81 R:. Ss; T, Uss Vss Ws, ,,5

p X

13X Xiss Yso Zso [91 \o2 ]93 {94 /o5
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X
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Brief samples using the sans serif options, showing mathgroup usage

1.
Options=[1], and no use of \mathsfxxxx macros.

y = f(x).

**% Mathgroups *x*

(0: \LS1/libertinustimath/m/n/12 = libertinustl-mathrm at 14.39996pt [operators])

(1: \LS1/libertinustimath/m/it/12 = libertinusti-mathit at 14.39996pt [letters])

(2: \LS2/libertinustimathsym/m/n/12 = libertinustl-mathsym at 14.39996pt [symbols])

(3: \LS2/libertinustimathex/m/n/12 = libertinustl-mathex at 14.39996pt [largesymbols])

(4: \LS1/libertinustimathbb/m/n/12 = libertinusti-mathbb at 14.39996pt [symbolsbb])

(5: \LS1/libertinustimath/b/n/12 = libertinustl-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinustimath/b/it/12 = libertinusti-mathit-bold at 14.39996pt [bold-letters])

2.
Options=[]

macro symbol

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

**%x Mathgroups *x*

(0: \LS1/libertinustimath/m/n/12 = libertinustl-mathrm at 14.39996pt [operators])

(1: \LS1/libertinustimath/m/it/12 = libertinusti-mathit at 14.39996pt [letters])

(2: \LS2/libertinustimathsym/m/n/12 = libertinusti-mathsym at 14.39996pt [symbols])

(3: \LS2/libertinustimathex/m/n/12 = libertinustl-mathex at 14.39996pt [largesymbols])

(4: \LS1/libertinustimathbb/m/n/12 = libertinustl-mathbb at 14.39996pt [symbolsbb])

(5: \LS1/libertinustimath/b/n/12 = libertinustl-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinustimath/b/it/12 = libertinustl-mathit-bold at 14.39996pt [bold-letters])
(7: \LS1/libertinustimathsf/m/n/12 = libertinust1-mathsfrm at 14.39996pt)

(8: \LS1/libertinustimathsf/b/n/12 = libertinustl-mathsfrm-bold at 14.39996pt)

(9: \LS1/libertinustimathsf/b/it/12 = libertinustil-mathsfit-bold at 14.39996pt)

3.

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

y = f(x).

**%x Mathgroups *x*

(0: \LS1/libertinustimath/m/n/12 = libertinustl-mathrm at 14.39996pt [operators])

(1: \LS1/libertinustimath/m/it/12 = libertinusti-mathit at 14.39996pt [letters])

(2: \LS2/libertinustimathsym/m/n/12 = libertinustl-mathsym at 14.39996pt [symbols])
(3: \LS2/libertinustimathex/m/n/12 = libertinustl-mathex at 14.39996pt [largesymbols])
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(4: \LS1/libertinustIimathbb/m/n/12 = libertinustl-mathbb at 14.39996pt [symbolsbb])
(5: \LS1/libertinustimath/b/n/12 = libertinustl-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinustimath/b/it/12 = libertinustl-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

**%x Mathgroups *x*

(0: \LS1/libertinustimath/m/n/12 = libertinustl-mathrm at 14.39996pt [operators])

(1: \LS1/libertinustimath/m/it/12 = libertinusti-mathit at 14.39996pt [letters])

(2: \LS2/libertinustimathsym/m/n/12 = libertinusti-mathsym at 14.39996pt [symbols])

(3: \LS2/libertinustimathex/m/n/12 = libertinustl-mathex at 14.39996pt [largesymbols])

(4: \LS1/libertinustimathbb/m/n/12 = libertinustl-mathbb at 14.39996pt [symbolsbb])

(5: \LS1/libertinustimath/b/n/12 = libertinustl-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinustimath/b/it/12 = libertinustl-mathit-bold at 14.39996pt [bold-letters])
(7: \LS1/libertinustimathsf/m/n/12 = libertinust1-mathsfrm at 14.39996pt)

(8: \LS1/libertinustimathsf/b/n/12 = libertinustl-mathsfrm-bold at 14.39996pt)

5.

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

y = f(x).

**%x Mathgroups **x*

(0: \LS1/libertinustimath/m/n/12 = libertinustl-mathrm at 14.39996pt [operators])

(1: \LS1/libertinustimath/m/it/12 = libertinustl-mathit at 14.39996pt [letters])

(2: \LS2/libertinustimathsym/m/n/12 = libertinusti-mathsym at 14.39996pt [symbols])

(3: \LS2/libertinustimathex/m/n/12 = libertinusti-mathex at 14.39996pt [largesymbols])

(4: \LS1/libertinustimathbb/m/n/12 = libertinustl-mathbb at 14.39996pt [symbolsbb])

(5: \LS1/libertinustimath/b/n/12 = libertinustl-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinustimath/b/it/12 = libertinustl-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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**%x Mathgroups *x*

(0: \LS1/libertinustimath/m/n/12 = libertinustl-mathrm at 14.39996pt [operators])

(1: \LS1/libertinustimath/m/it/12 = libertinusti-mathit at 14.39996pt [letters])

(2: \LS2/libertinustimathsym/m/n/12 = libertinustl-mathsym at 14.39996pt [symbols])

(3: \LS2/libertinustimathex/m/n/12 = libertinustl-mathex at 14.39996pt [largesymbols])

(4: \LS1/libertinustimathbb/m/n/12 = libertinustl-mathbb at 14.39996pt [symbolsbb])

(5: \LS1/libertinustimath/b/n/12 = libertinusti-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinustimath/b/it/12 = libertinustl-mathit-bold at 14.39996pt [bold-letters])
(7: \LS1/libertinustimathsf/m/n/12 = libertinustl-mathsfrm at 14.39996pt)

(8: \LS1/libertinustimathsf/b/n/12 = libertinustl-mathsfrm-bold at 14.39996pt)

(9: \LS1/libertinustimathsf/b/it/12 = libertinusti-mathsfit-bold at 14.39996pt)

(10: \LS1/libertinustimathsf/m/it/12 = libertinustl-mathsfit at 14.39996pt)

7.

Options=[reuseMathAlphabets]

macro symbol

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

**%x Mathgroups *x*

(0: \LS1/libertinustimath/m/n/12 = libertinustl-mathrm at 14.39996pt [operators])

(1: \LS1/libertinustimath/m/it/12 = libertinustl-mathit at 14.39996pt [letters])

(2: \LS2/libertinustimathsym/m/n/12 = libertinusti-mathsym at 14.39996pt [symbols])

(3: \LS2/libertinustimathex/m/n/12 = libertinustl-mathex at 14.39996pt [largesymbols])

(4: \LS1/libertinustimathbb/m/n/12 = libertinustl-mathbb at 14.39996pt [symbolsbb])

(5: \LS1/libertinustimath/b/n/12 = libertinustl-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinustimath/b/it/12 = libertinusti-mathit-bold at 14.39996pt [bold-letters])
(7: \LS1/libertinustimathsf/m/n/12 = libertinust1-mathsfrm at 14.39996pt)

(8: \LS1/libertinustimathsf/b/n/12 = libertinustl-mathsfrm-bold at 14.39996pt)

(9: \LS1/libertinustimathsf/b/it/12 = libertinustl-mathsfit-bold at 14.39996pt)

8

Options=[ISO]

Kkk
(0:
1:
(2:

macro symbol

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

Mathgroups **x*

\LS1/libertinustimath/m/n/12 = libertinustl-mathrm at 14.39996pt [operators])
\LS1/libertinustimath/m/it/12 = libertinusti-mathit at 14.39996pt [letters])
\LS2/libertinustimathsym/m/n/12 = libertinustl-mathsym at 14.39996pt [symbols])
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(3:

\LS2/libertinustimathex/m/n/12

libertinustl1-mathex at 14.39996pt [largesymbols])

(4: \LS1/libertinustimathbb/m/n/12 = libertinustl-mathbb at 14.39996pt [symbolsbb])

(5: \LS1/libertinustimath/b/n/12 = libertinustl-mathrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinustimath/b/it/12 = libertinusti-mathit-bold at 14.39996pt [bold-letters])
(7: \LS1/libertinustimathsf/m/n/12 = libertinustl-mathsfrm at 14.39996pt)

(8: \LS1/libertinustimathsf/b/n/12 = libertinustl-mathsfrm-bold at 14.39996pt)

(9: \LS1/libertinustimathsf/b/it/12 = libertinustl-mathsfit-bold at 14.39996pt)

9.

Options=[ISO,mathsfit]

macro symbol

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

**%x Mathgroups *x*

(0:
1:
(2:
(3:
(4:
(5:
(6:
(7:
(8:
(9:

\LS1/libertinustimath/m/n/12 = libertinustl-mathrm at 14.39996pt [operators])
\LS1/libertinustimath/m/it/12 = libertinusti-mathit at 14.39996pt [letters])
\LS2/libertinustimathsym/m/n/12 = libertinustl-mathsym at 14.39996pt [symbols])
\LS2/libertinustimathex/m/n/12 = libertinusti-mathex at 14.39996pt [largesymbols])
\LS1/libertinustimathbb/m/n/12 = libertinustl-mathbb at 14.39996pt [symbolsbbl)
\LS1/libertinustimath/b/n/12 = libertinustl-mathrm-bold at 14.39996pt [bold-operators])
\LS1/libertinustimath/b/it/12 = libertinusti-mathit-bold at 14.39996pt [bold-letters])
\LS1/libertinustimathsf/m/n/12 = libertinustl-mathsfrm at 14.39996pt)
\LS1/libertinustimathsf/b/n/12 = libertinustl-mathsfrm-bold at 14.39996pt)
\LS1/libertinustimathsf/b/it/12 = libertinustl-mathsfit-bold at 14.39996pt)

(10: \LS1/libertinustimathsf/m/it/12 = libertinustl-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

**%x Mathgroups **xx*

(0:
(1:
(2:
(3:
(4:
(5:

\LS1/libertinustimath/m/n/12 = libertinustl-mathrm at 14.39996pt [operators])
\LS1/libertinustimath/m/it/12 = libertinusti-mathit at 14.39996pt [letters])
\LS2/libertinustimathsym/m/n/12 = libertinustl-mathsym at 14.39996pt [symbols])
\LS2/libertinustimathex/m/n/12 = libertinustl-mathex at 14.39996pt [largesymbols])
\LS1/libertinustimathbb/m/n/12 = libertinusti-mathbb at 14.39996pt [symbolsbb])
\LS1/libertinustimath/b/n/12 = libertinustl-mathrm-bold at 14.39996pt [bold-operators])
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(6: \LS1/libertinustimath/b/it/12 = libertinusti-mathit-bold at 14.39996pt [bold-letters])
(7: \LS1/libertinustimathsf/b/n/12 = libertinusti-mathsfrm-bold at 14.39996pt)

(8: \LS1/libertinustimathsf/b/it/12 = libertinusti-mathsfit-bold at 14.39996pt)

(9: \LS1/libertinustimathsf/m/it/12 = libertinusti-mathsfit at 14.39996pt)

11: An example of sansmath.

Options=[sansmath]

The boundedness of P then yields

/|5u|26‘“|2 > cso(/|u|2e"‘|z|2 +c76‘2/|u\2e°‘|z|2.
D D A

Let B(X) be the set of blocks of Ax and let b(X) := |B(X)|. If ¢ € Qx then ¢ is constant on
the blocks of A x.

PX:{(P€M|A¢:Ax}, QX:{CP€M|/\cpZAX}- (1)
If A, = Ax then A, = Ay for some Y = X so that
QX = U PY'
Y=X

Thus by Mébius inversion

Py = > u(Y, X)Qx.

X=Y

Thus there is a bijection from Qx to W5X). In particular Qx| = wbX),

**%x Mathgroups **x*

(0: \LS1/libertinustimath/m/n/12 = libertinustl-mathsfrm at 14.39996pt [operators])

(1: \LS1/libertinustimath/m/it/12 = libertinustl-mathsfit at 14.39996pt [letters])

(2: \LS2/libertinustimathsym/m/n/12 = libertinustl-mathsym at 14.39996pt [symbols])

(3: \LS2/libertinustimathex/m/n/12 = libertinusti-mathex at 14.39996pt [largesymbols])

(4: \LS1/libertinustimathbb/m/n/12 = libertinustl-mathbb at 14.39996pt [symbolsbb])

(5: \LS1/libertinustimath/b/n/12 = libertinustl-mathsfrm-bold at 14.39996pt [bold-operators])
(6: \LS1/libertinustimath/b/it/12 = libertinustl-mathsfit-bold at 14.39996pt [bold-letters])

22



