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This package is a KIEX math package to accompany the KIEX Libertine text package, serving as an alternative to
newtxmath with the libertine option. Both packages use the Greek and Roman letters from Libertine, but Lib-
ertinusT1iMath 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, LibertinusTiMath
does not contain calligraphic, script or gothic alphabets. The package sets \mathcal to the (unscaled) STIX calli-
graphic font and \mathbb to the LibertinusTiMath 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.

PAcCKAGE 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 two scale-
changing macros, \LinuxLibertine@scale and \libus@scale, the latter being set by the scaled option. If
\libus@scale is defined, it takes precedence over the other. The current libertine packages contain no
option that affects the scale parameter. If you need to scale libertine, add to your preamble lines like

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

« 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?}

\usepackage[T1]{fontenc}

\usepackage{textcomp}

\usepackage[varqu,varl]{zi4}% inconsolata for mono, not LibertineMono

\usepackage{amsthm} % libertinustimath loads amsmath

\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 LibertinusT1iMath.

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
$\mathbfit{\imath}$ 1

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 S, 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 next pages show the font tables for LibertinusTiMath. If you see an unfamiliar symbol and wish to learn its
KTEX name, get the KTEX 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):

0 4 Y ,3 ,4 ,5 2 ,7
‘oox I, A (CH A =, IT, e Y, "0
‘o1x s ¥, Qo Ol B Y Su €5 X
‘02x G Ny s Lo Ko Ao T8 Vo "
‘03x & s P2 o Tas o) Pso X X
'04x \l/zz W33 €34 s @36 Q37 Gss P30 "oy
‘05x Vio Oa a2 a3 tu Fa5 (46 )47
‘06x 048 1o 250 35 45, 553 654 7ss ‘3
’O 7X 856 957 58 359 *60 =61 $62 ?63 X
/1 ox !64 A65 Bes C67 Des E69 F70 G71 ,,4
11x H. Is Ju Ko Lz M, Ny Oy X
,IZX Pﬁo Qm RSz 883 T&; st sz W87 . 5
1 3X Xss Y39 Zgo [91 \o2 ]93 {94 / 95 X
‘14x }oe Ay bos Coo dioo €in fioz Zros "6
15x huo, fios jros Koy Lios Moy Mo Om X
16x P Qus g Sus tus Uy Vs W -
17x Xuzo Vin Zizz Lig Jiza Hhuas Touzs 127 X
20x s ’129 Al30 Nlal T3 Vlaa ‘134 s ”
, B ° . o < N B P 8x
21X 136 137 138 139 140 141 142 143
‘22x _\144 (_145 4146 Ty s (_)149 _{50 T "9
,23x * 152 &s; @154 Thiss *156 X157 =158 150 X
'24x Z60 h D62 ng im ®165 ..166 .167 ”A
“25% 1168 6 Mo \in Wi Wy 74 Nirs X
,2 6x =176 A77 ??178 179 1777130 141 182 183 .
Bx
)2 7X =184 185 8186 6187 T8 A]Sq :Iu)o Dm
,_'7’0x T2 dos Ao 195 %196 Vo7 Cios Figo "
31x Azo00 Dron Nzo: €203 a0 €205 Daos Do X
'32x 3208 [ Fa0 S Nz ous oy Kasg o
3% | oom | Lw | Zm | Zw | <o I R B X
34x Koas Aazs Vaze Nazy Unas 229 230 Din -
3535 tla3 233 —i234 Hasgs 236 ~237 238 Q239 X
,36?( 240 Lg1 F242 243 Fogq #Fas Z246 Fag7 "E
'3’7)( Fa8 Rag9 #3250 Has %52 Za53 Uasa Tass X
"g "9 A "B C D “E “E




libertinust1-mathrm (bold-operators):

o 1 2 3 4 5 6 7
‘oox I A 0. A; = 11, o Y, "0
‘o1x by v, Qo ' B Vis Ou €5 X
‘02x G Ny 0:s Lo Ko A [T Va3 ’
‘03x £, Tas o G Tas V2o s X X
'04x P2 W33 €34 95 @se 037 Gs8 P30 o
'O5X Vo On 4 +a3 Ty Fuis (46 )47
‘06x 0.5 1, 250 35 4;. 553 65, 7ss "3
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,IZX Pso Qx; Rs: 883 T84 U85 sz ny ”5
'13x Xss Y89 Zgo [91 \92 ]93 {94 /95 X
‘14x }oo ay, bos Coo dioo € fio: Bios "6
15x ho, fios jros ko, Los Moy Do Om X
16x P qms Iy Sus tus Uy Vs Wy -
‘17% Xizo Vin Zizs Lz Jis Hhuas Touzs 127 X
'2 ox ‘128 ’;29 A130 Nm _132 vm .134 "135 ”
B B o o ° P B B P 8x
21X 136 137 138 139 140 141 142 143
'zzx _\144 <_145 _)146 ."147 ."148 (_:49 _{50 '_‘151 ” 9
,23x ¥ 152 &s; (@I Thiss *156 X157 =158 159 X
'24x Zso h D162 Tlég :!:164 ®165 166 .67 ”A
“25% /168 16 Mo \in Wi Wy 74 Nirs X
'Z 6x =176 /77 ??178 179 1777180 141 182 183 .
Bx
)2 7X =184 185 Eiss 6187 188 A]&) :Iu)o Dm
:')’O-x T2 L3 Asos 195 %196 Vo7 Cigs Fig9 "
31x Aroo Dior Moo €203 @04 €205 D206 Dooy X
‘32x 3208 [ Fa0 >om Norz ou3 oy Kasg o
33x 0916 Lay Lo £ g Lazo - faza |22 X
34x Boae Aazs Vaze Nazy Unas 229 230 Din -
:'35x T3 233 —i234 Hasgs 236 ~237 238 Q239
,367( 240 Lg1 F242 243 g4 Faus Z246 Fag7 "E
37% Fas R249 #as0 Eas R2s2 2253 Aasy Tas5 X
‘g "9 A B c D “E “E




libertinusti-mathit (letters):

0 4 Y ,3 ,4 ,5 % ,7
‘oox L A | 6, As = I, X Y, "0
‘o1x ds Y, | Qo o B Vis s €s X
‘o2x o Ny | Os by Ko An 1o Vi "
‘o3x &, s | pas 02 T Uso s X X
’O4x Wsz W33 [ O 36 O3 G38 Ps0 "
'05x Vio On N,z 23 b Tus 46 <7 X
‘06x 048 1s 250 3 4, 553 654 Tss 3
'O7X 856 957 .58 559 <6o hm >62 * 63 X
10x =N Ass Bss Cs7 Dss Eso FEo G71 ‘4
we | He | b | Ju | Ks | Le | My | N o, |
'IZX PSD Q& Rs: 583 T84 Uss V&s My . 5
,13x Xiss Y89 Z90 bo: Hoo #os ~94 Nos X
‘14x Fiss as; | bes Co9 oo o foor Gos "6
‘15% Pios fos | Jios kios Los Moo Muo Ow X
16x e Qs | T Sus tos Uy Vs W -
17% Xizo Vr | Zwn Lz Jias Zus Kizs T X
20x s "ag Alao i 132 i 34 s ”
; E s » 9 : ; - pm 8x
21X 136 137 138 139 140 141 142 143
“22x A144 <_l45 _)146 7 s Hmo _JSO '_'151 W
- < - — —~ — — — - 9x
23X 152 153 154 155 156 157 158 159
'24x Amo ~m| vmz Am ~164 vm;, Amn 167 .
~ e —— Ax
25X 168 169 ~70 7 72 173 —174 ~~175
26x — —77 |~ | —m —180 s 82 __us3 8
27x 184 bags #186 187 #188 EStY #190 Sio1 X
:’)’OX 2192 103 Fu4 Sigs 2196 %197 %198 <199 ,,C
31x > 300 S I 04 #205 #1206 Caog X
‘32x Daos GFao9 | Pao Cun D o3 Do Goss o
33x a6 Yoy | Uas Yoo (= =N (= Doy X
'34x Moz Usss | @26 | ©a ®a8 Do @250 fore -
353( ®232 S233 SEN 235 ISP N>37 [OFSH) 230 X
'36x 240 Ton | Loge Fay3 Faa4 F245 IF246 247 "E
:3’7X' [F248 Hrago | Hraso [IF25: 252 253 Hasy Das5 X
g "9 A "B c D "E "F




libertinusti-mathit-bold

(bold-letters):

- 4 Y ,3 ,4 ,5 % ,7
‘oox I, A | O A, =, II, p) Y, "0
‘o1x b Y| Qo | o B Vs S €s X
‘02x G ny | Bs Lo Ko Ax e Vis 2
‘03x &, Tos | P oy Tos Uy P X X
’O4X s Ws3 & Fss Wse Os7 Gss P30 o
,O5X V.o On Ny 43 Jaa Tas 46 <7
‘06x 0. 1, 250 35 4. 553 6s, 7ss "3
'o7x 856 957 .58 59 <6o hm >62 * 63 X
10x Foq Ass Bss Cs; Dss Es, F.o Gn “ax
11x H,. L, J74 K Ly M, N Oy
'12x Ps Qx: Rs. SS3 84 wg Vso Ws7 . 5
,13.7(' Xss Ys, Zso bo Hoo #os ~94 o5 X
14x Fos ay | bs Coo dwoo € for o3 "6
‘15% heos fos | Jioo | Ko Los Moy Nuo Ou X
16x P Qs | Tw Sus tus Uy Vs Wag -
17x X0 Vo | Z Lzs Jis Zus Kus ™ X
20x "ot ,129 A130 i 132 i3 i34 “i3s ”
- - - - < - - - — 8x
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22x Am (_145 _:46 "z T Hw; _{50 T ”

< - — ~ — — — - 9x
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'24x Amo ~161 vmz Azég ~164 v165 Ams 167 ,

Ax

25x 168 169 ~170 ~n 172 173 174 ~-175
26X —176 —77 ~—178 —179 —i80 —81 82 —n83 "B
27X Disy 0185 186 +187 Fiss %189 £190 S0 X
'30x 2192 103 F194 S5 2196 % 197 %‘193 <199 ”C
31x > 200 <201 | P2z | Saos Z04 #1205 #1206 Ceo X
32x D08 G209 P20 Son 2212 Eos 2oy G5 D
33x a6 Yoy | Yas Wao Cazo o Con Tass X
'34x Mazg Uss | @26 | Oamg ®ua8 Qa2 Ou30 @ -
’35)( ®232 Sa233 SEN 235 SEY N237 [lass 230 X
’36)( 240 Ton Loy a3 Faua F2us IF246 247 ” F
:’7’7X =248 H-240 Feas0 [I#2s: &5 253 Hosa a5 X
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libertinustl-mathsym (symbols):

o 1 2 3 4 5 6 7
oox | =0 - s [s If4 W $s m . 0
" X
01X /;3 [[g /]];0 56" 12 /]]];3 DAy <15
‘02x 6 11, ILs = Vao Aat Yo La "
— X
03x Das \as /26 Xz <o P Ko Py
. < > _ - P s
04x >3 <33 <3 S35 <36 F37 £38 #30 "
" X
05X ras A Coga a3 S44 Z45 B46 Z47
06X A48 Fao #so #s 52 *s3 54 *55 ”
; 3x
o7x 56 =g =58 50 Z6o 6 62 F53
‘10x A P o — Tes —>e o )
X
11X I7z N7 an Nurs 16 7 s <z
12x —>s0 s s, a3 s ~—8 —86 7 '
" X
13x s S o0 —>a o o3 9 Dos
‘14x 26 =y o8 e 100 o o 103 .
’. o ~ A ~ * A del m 6 X
15% 2104 = 2106 =7 X108 = Zo =,
'16x énz Fus =y Fus 1 116 nuy ) <ng ”7
X
B ~
17x =120 S 2122 9{123 3124 plzs les 127
20x o L 2 Y. L D *3 §uss Lss g
X
21x V156 — 58 Lo Prso B 2 s
22x " us 6 wr 8 o 150 51 B
. 9x
23X 152 153 154 M5 156 157 158 159
,2 6x 176 177 178 179 180 181 182 | PERY .
- Bx
27X [hgy 185 186 187 188 189 190 191
30x 192 193 194 195 196 197 198 199 ”
~ Cx
31 200 Asor Azoa 203 208 » 205 D206 207
32x 208 209 210 Vou Va2 213 214 <25 ”
- Dx
33x <6 oy | = | Sy | o L 23 Oz 223
"34x @224 Oazs Ozt - =8 Onz9 o 23) .
~ Ex
35%x 232 233 234 235 236 237 238 a9
36x 240 = <242 ﬂ243 244 Uzqs <246 qu ”F
" X
37X N 248 P Nuzso & 2 s Oas3 Osq =255
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libertinust1-mathex (largesymbols):

o 2 3 4 5
00X (o 2 3 [4 ] 5 6 ”
0x
‘o1x Ls [m ] u { " }13 u
‘02x <m 8 19 20 n / 2 .
1x
‘03x (u 2 2 [zs ] 2 50
'o4x Lz "34 ] 35 { 36 }37 38
"2x
/O5X <4o 42 43 44 45 /46
‘06x <4s ) 50 51 Lz } 53 54 .
3X
'o7x Ls J 57 ’758 } 59 60

11x

)1 ox < 64 > 65 66 67 68

'12x Lo | 81 82 83 84

'13x 88 89 90 91 92
/14x (96 \97 [98 ]99 I.IOO
‘15% (104 Y 105 Lios J 107 { s

16x L ) [ lus \/m

17X a1 22 23 24

—_—




20x [[ s I[[ 50 e [Jf] s34 .
8x

'2 11X ﬁ;G A _/ﬁss -//139 j]]l'm “/[A ﬁu ﬁ:&

22x fffﬁ“ / /ﬁ% 5@5146 #,47 ﬂqx #49 150 51
- “9x

23X 152 153 154 155 156 157 158 159
'26x 176 H177 Hus 2179 /\180 \/181 ﬂ)Bz U)83 ”B
X

'2 7X /184 \185 @186 @187 ®188 U139 L-lngo |_|191
’3'Ox |_|192 193 194 195 196 197 198 Hltw .
Cx

s | Lo | S | Awr | Voo | Moo | Uss | S |\
x| D | Do | Qe | o | o | [ | L | = |,
~ Dx

33x 26 - 8 2 (220 )an 223
34x | [ Tos Lo Joo | Lo | T | [oe | Lo e
p X

35X 232 233 < 234 >235 236 237 238 239
36}( |240 ”241 242 243 ll244 245 246 247 ”
- Fx

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

"8 "9 “A "B C D “E “F



libertinust1-mathbb (mathbb):
0 - ‘) ’3 s s s Y
’IOX 64 A 65 B 66 C 67 D 68 E 69 F 70 G 7 ,,4
11x H, I, _]I 74 K L M N 5 (D% X
’IZX P s Q 81 R s N 83 T 84 U 85 V s6 W 87 ,,5
'13x X ss Y s Z. 5 91 92 93 94 95 X
14x 96 a b o C o d o € 101 I o g 03 ‘6
15x I ., 1 10 J w06 k I s 1M 10 1 wo 0 m X
'16x P q us I S us € u Wy V ous W -
17% X o 2 Z 1 1w 7 v 125 126 o X
g “q N "B c D "E “E
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NEW SANS SERIF ALPHABETS:
With the new additions to libertinutimath, 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 was worthwhile, at least in 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 font 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.

« 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.)

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, and the same effect described under the IS0 heading.

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

« 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)

o 1 2 3 4 5 6 7
‘oox o A ©. As = M; p) Y, "0
" X
o1x Ds Y, Quo O B Y Sy €
‘02x o Ny s Lo Ko Aa e Vas "
X
03x €2 Tos Pas O Tos V2 P30 X
04x Ys2 W33 €34 & W6 Qs Gss ¢39 "
X
05X Vo On —42 +a3 tu Fu5 (46 )47
X
o7x 856 95 58 359 *60 =6 $6. 63
,1 ox !64 Ao5 Bes C67 Dss E()g F7o G71 ”4
X
11X H,. I, Jou Kss L M, Nys Oy
'12x Pso Q81 Rs. 883 T34 U85 Vss W87 ., 5
" X
13X Xss Yso Zso [91 \g2 ]93 {94 /95
‘14x }oo ay; bos Coo dioo € fio o "6
X
15X hios ihos Jios Kior hos Moy NMuo Om
'16x o188 Qus Mg Sus tus Uny Vs Wi -
" X
17X X120 Y Zin s Jrag Hos Torzs 1
20x s 20 "0 i T2 i 4 i35 .
’ ? o v 2 3 £ - 8 X
21X 136 137 138 139 140 141 1142 143
22% s “uss Tuas " g8 T | ke T ,
- < 9x
23X 152 &153 @154 Tiss 156 X157 <158 159
'z4x Zso b 162 ng 1:154 ®165 +4166 .e167 .
- AX
25X /168 17169 1”150 \in N7 W\ 74 |-
/2 6x =176 /77 ??178 179 7777180 141 182 183 .
- Bx
27X =184 185 8185 6137 188 Ang :Lgo Dlg)
,"jOX -Ilgz Jm Am 195 )8195 Vm Cms Elmq ”C
" X
31x azoo @201 Azoz Ezog 6204 €205 D206 £107
32x 3508 [ Fa0 = \onz ou3 o s -
X
33x 09316 Lay Lo A0 Lazo - b (|22
34x foz Aazg Va6 N2z Usas 220 230 Do .
~ Ex
35X% tla32 233 —ha3g Hags 236 ~237 238 Q239
3636 240 Lag1 +F242 =243 ogq Fa45 =P Fag7 .,
; Fx
37X F248 249 #250 Rog K252 =553 Hosy Tass
g "9 A "B C D “E "
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libertinust1-mathsfrm-bold (\mathsfbf)
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X
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X
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X
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- X
13x Xiss Yso Zyo [91 \o2 ]93 {94 [os
‘14x }oo ay; bs Co duoo € fioz gios "6
X
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16x pu: Qus ruy Sus tus Uy Vs Wi .
- 5 7x
17X X120 Yo Zi lis Jia #us Toras 127
20x o "0 "0 i T2 i 4 s .
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; = < > P —
22% s s 6 w 8 " ko 51 .
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'24x Zo b 162 1'163 *1(;4 ®165 +4166 ea167 A
X
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32x 3508 B, Fao - Y ours o s -
X
33x [ Lay Log Ao Lazo - b [|22
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-~ Ex
35X Tl 233 23 Hags #236 ~a37 238 239
'36x 240 Lag1 +F242 =243 Sogq F245 =46 F247 ”F
X
37x Fa48 Rag9 #as50 o5 Rose 2,53 Wosy Tags
’g "9 N "B c D “E "
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libertinustl-mathsfit (\mathsfit)

0 4 % ,3 ,4 ,5 s ,7
‘oox o A | O As =, I, p Y, "0
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‘11x H;. I Js Kss Lz M;; Nss Oy X
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libertinust1-mathsfit-bold (\mathsfbfit)
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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{x} 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 = 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 = 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 = 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)

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 = libertinusti-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]

macro symbol

\mathsf{x} X
\mathsfbf{x} 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 = 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 = 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)

5.

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

y = f(x).

**% Mathgroups #***

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

6.
Options=[mathsfit]

macro symbol

\mathsf{x} X
\mathsfbf{x} 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{x} 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 = 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 = 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 = 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)

8.

Options=[ISO]

Kkk
(0:
1:
(2:

macro symbol

\mathsf{x} X
\mathsfbf{x} 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)

0.

Options=[ISO,mathsfit]

macro symbol

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

*%% Mathgroups xxx

(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 [symbolsbb]l)
\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 = libertinusti-mathsfrm at 14.39996pt)
\LS1/libertinustimathsf/b/n/12 = libertinusti-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=[IS0,mathsfit, reuseMathAlphabets]

macro symbol
\mathbf{x} y
\mathsf{x} X

\mathsfbf{x} y
\mathsfbfit{z} =z
\mathsfit{w} %%

**%x Mathgroups *x*

(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 [symbolsbbl)
\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 Pg then yields

/|5u|ze‘“|2 > 060(/|u|ze°‘|z|2 +c76‘2/|u|ze°‘|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|/\¢=AX}> QX={CP€M|/\¢ZAx}. (1)
If A, = Ax then A, = Ay for some Y = X so that
Qx = U Pr.
Y=X

Thus by Mébius inversion

W=ZﬂMwa

X=zY

Thus there is a bijection from Qx to W2X). In particular |Qx| = wbX).

**%x Mathgroups **x*

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

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

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