The fontsetup package

by
Antonis Tsolomitis
University of the Aegean
Department of Mathematics

1 November 2024

Version 2.3.0, GPL3

This package is a simple wrapper-type package that makes the setup of fonts easy and quick for XeLaTeX
and LualLaTeX. You just load the package using one of the supported fonts as an option.

The target is to provide easy access to fonts with a matching Mathematics font available in TeX distri-
butions plus a few commercial if available.

The package will include more font combinations in the future, however there are some restrictions. The
fonts must have some commercial-level quality and must support Mathematics.

Version 2.1.0 adds commands for accessing the Aegean Numbers (U10100-U1013F) for the default and
olddefault options as described in Appendix B.

Version 2.0 has restructured the files of the package to a better and easier to be maintained way. Many
thanks go to IBREES (Niranjan) for helping me with this.

Starting with version 1.01 the package is split in two; the main package called “fontsetup” and the
fontsetup-nonfree package that contains the support and sample files for the non-free fonts. This facilitates
the installation for users of texlive since the latter does not install the support for non-free fonts. For a user
who wants to install the support for non-free fonts (Cambria, Lucida, Adobe-Minion, MS-Garamond, and
Linotype-Palatino) it can be easily done following the guide for the contrib repository here:

https://contrib.texlive.info

The main package will load the style files for the nonfree fonts if the fontsetup-nonfree package is installed;
that is, there is no other package that the user needs to load in the TeX file.

The options (in alphabetic order after the default option) are as follows:

default Loads the NewComputerModern fonts (in Book weight), which is an assembly of cm fonts plus
more fonts to support Greek (cbgreek) and Cyrillic languages. It also provides

e the option “upint” for switching to upright integrals in mathmode.

« the option “varnothing” for changing the default symbol for the empty set () to the \varnothing
symbol (@) in mathmode.

e the option “newcmbb” for selecting the NewCM blackboard bold instead of the AMS one.

e commands to access prosgegrammeni instead of ypogegrammeni for capitals and small capitals,
by writing \textprosgegrammeni{<text>} or {\prosgegrammeni <text>}.

o commands to access 4th and 6th century bee Greek by writing \textivbce{<text>} or {\ivbce <text>}
and \textvibce{<text>} or {\vibce <text>}. For example, write \textivbce{ENIKOTPOL} to
get EMIKOYPOX.

o commands to access Sans Greek (upright and oblique) in math mode although these are not
included in the unicode standard. The commands follow the unicode-math.sty notation, so to get
A and m you write $\msansLambda$ and $\mitsanspi$.

o commands to access the Ancient Greek Numbers (Unicode ul0140-ul018E) documented in the
Appendix

o commands to access the negation of uniform convergence symbols \nrightrightarrows for
and \nleftleftarrows for §f, and 1-1 and onto functions: \twoheadhookrightarrow for < and
\twoheadhookleftarrow for «.



o command \convolution to access the new convolution operator >k (check the documentation of
NewCM fonts).

e commands to access the IPA symbols. These are \ipatext and \textipa{...} to select the
fonts for IPA symbols locally. Compare dyf0y (produced with \textipa{dnp6x}) with onBdy.
\textoldipa is also available (check the documentation of the NewComputerModern family).

o If the xgreek package is loaded before fontsetup this will be detected and the package will load
the fonts with correct anoteleia, greek guillemots and proper apostrophe for Greek. It will also
enable the commands \leftgrquotes and \rightgrquotes for proper quotes inside quotes. For
an example, writing
«povale: \leftgrquotes an' £€w tnv mponaideLa\rightgrquotes»  ocav ekdiknor akovydtavildots
will give
«pavoale: “an’ é€w TNy TpomalBela,,» oav eXBixNCN axoUYOTAV...
For more information and references see the documentation of the NewComputerModern font
family.

e commands to access “up” versions of Greek letters for Chemistry: Use chemalpha, \chembeta,
\chemgamma etc and similarly for uppercase (\chemAlpha etc). For example, \chembeta-gucan
gives “B-gucan” and \chemkappa-component gives “k-component”.

o commands for Medieval Latin and Uncial Greek: use {\uncial text} or \textuncial{text}.

o commands to access the Aegean Numbers (U10100 to U1013F) as described in Appendix B.
olddefault Loads the NewComputerModern fonts (in Regular weight) similarly to the default option.

sansdefault Loads the NewComputerModern Sans Serif fonts (in Regular weight) similarly to the default
option with Sans Math.

cambria Loads the Cambria fonts of Microsoft. These must be already installed as a system font (in
C:\Windows\Fonts in MS-Windows, in /home/user/.fonts/ in Linux or elsewhere by the system
administratior). This option works only if fontsetup-nonfree is installed.

concrete Loads the Concrete fonts from the cmu package with Concrete-Math font for mathematics.

ebgaramond Loads the EB-Garamond fonts with Garamond-Math and complements them with Ysabeau
for Sans.

erewhon Loads the Erewhon fonts with Erewhon-Math.

euler Loads the Concrete fonts with the Euler-Math for Mathematics. This option replaces the older option
neoeuler which was using the neoeuler font. This font has continued its development as Euler-Math.
I want to thank Shyam Sundar for helping with the proper setup of the support for the math font and
it’s fallback to TeX Gyre Pagella for glyphs not yet covered by Euler-Math. Important notice: the
fallback mechanism is slow. Expect delays at each run.

fira Loads the Fira family, a sans-serif font.

gfsartemisia Loads the GFSArtemisia, a font family designed to be used as a Times replacement. The
Mathematics is from stix2 but latin and greek letters are substituted from GFSArtemisia to provide a
better match.

gfsdidotclassic Uses the GFSDidotClassic for Greek with GFSPorson for italic. The latin part is URW
garamond. The Mathematics is from Garamond-Math but the greek letters are substituted from
GFSDidotClassic to provide a better match. Notice that the Bold versions of the Greek fonts are faked
using fontspec mechanism as the Greek part does not have bold versions.
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gfsdidot Loads the GFSDidot fonts. NewCMMath-Book is the Mathematics font, but latin and greek
letters are substituted from GFSdidot to provide a better match.

gfsneohellenic Loads the GFSNeohellenic family with GFSNeohellenic-Math.
kerkis Loads the kerkis font family and texgyrebonum-math.
libertinus Loads the Libertinus and LibertinusMath fonts.

lucida Loads the Lucida font family if available (a commercial font). This option works only if fontsetup-
nonfree is installed.

minion Loads the MinionPro family. To install it, find the fonts MinionPro and MyriadPro from the
installation of Adobe PDF Reader and install the fonts to your system (in C:\Windows\Fonts in MS-
Windows, in /home/user/.fonts/ in Linux or elsewhere by the system administratior). Moreover,
install the supplied fspmnscel.otf as a system font to have access to Greek small caps. Mathematics
is from stix2 with letters replaced from MinionPro. Sans is MyriadPro. This option works only if
fontsetup-nonfree is installed.

msgaramond Loads the MS-Garamond fonts. These must be system installed (in C:\Windows\Fonts in
MS-Windows, in /home/user/.fonts/ in Linux or elsewhere by the system administratior). Mathe-
matics is from Garamond-Math with letters replaced from MS-Garamond. This option works only if
fontsetup-nonfree is installed.

neoeuler This option is preserved for backwards compatibility. See option euler.
oldstandard Loads the OldStandard fonts. Mathematics is from OldStandard-Math.

palatino Loads the Linotype Palatino Fonts available from some versions of Windows. Thefonts must be
system installed (in C: \Windows\Fonts in MS-Windows, in /home/user/.fonts/ in Linux or elsewhere
by the system administratior). The supplied fsplpscel.otf must be also system-installed to allow access
to Greek small caps. Mathematics font is texgyrepagella-math. This option works only if fontsetup-
nonfree is installed.

stixtwo Loads the stix2 fonts, a Times-type font.
talos Loads the NewCM Book weight with the Greek cult font Talos.

times Loads the FreeSerifb fonts, a Times font and stix2 for Mathematics with letters replaced from FreeSer-
ifb.

xcharter Loads the XCharter fonts and the XCharter-Math font. The option upint is provided for upright
style integrals. The sans fonts are CabinCondensed and the mono fonts are Inconsolatazi4.

You do not need to load fontspec. This, as well as unicode-math, are automatically loaded. A minimal
file is

\documentclass{article}
\usepackage [default] {fontsetup}
\begin{document}

\end{document}

The switch to another font is trivial. You just change the option of fontsetup to another among the
supported ones.

Summary of installation steps to support all fonts
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To access commercial fonts supported by this package check the documentation of the fontsetup-nonfree
package.

You can indeed suggest a new combination of fonts and I will add them. However, I do reserve the right
to reject them if the font quality is bad or if Mathematics is not supported with a matching font.

Samples for the free fonts follow. Samples for the nonfree fonts can be found in
fontsetup-nonfree/doc/fontsetup-nonfree-doc.pdf



NewComputerModern fonts (Book weight): option default

Theorem 1 (Dominated convergence of Lebesgue) Assume that g is an
integrable function defined on the measurable set E and that ( f,),en @S @ se-
quence of measurable functions so that | f,| < g. If f is a function so that
fn = [ almost everywhere then

s [ = 1

Proof: The function g— f,, is non-negative and thus from
Fatou lemma we have that [(g—f) < liminf [(g—f,). Since
| fl < gand |f,| <g the functions f and f,, are integrable

and we have Ei L Capti
) igure 1: Caption
/g—/f g/g—hmsup/fn, in Sans fonts

[ 15t [ 5.

Oevhenua 2 (Kupiopynuévng cOyxiiong tou Lebesgue) Eotw dting
elvar pa oAokAnpaoiun ovvdptnon opiopévn oto petpnoiuo ovvoro E kar n
( fo)nen €var a axodoviia perpiopwy ouvvaptioewy dote | f,| < g. Tmodé-
toupe 6t vndpyer pa ovvdptnon f dote n (f,)nen va Telva otny f oxeddv

rwaytov. Tdte
lim / fn= / f.

AnédeiEn: H ocuvdptnon g — f,, elvar un apvntixin xou dpa
an6 to Afppa tou Fatou woyver [(f —g) < liminf [(g— f,,).
Enedd | f| < gxa | f,| < gotfxau f, elvon ohoxAnpdouueg,

€YOLUE
. Txhuee 2: AeCé-
/g—/f g/g—hmsup/fn, VTOL OF YPOLULILOL-

tooslpd Sans
/f zlimsup/fn.

SO

dpot



NewComputerModern fonts (old Regular weight): option olddefault

Theorem 1 (Dominated convergence of Lebesgue) Assume that g is an
integrable function defined on the measurable set E and that ( f,),ey @S a se-
quence of measurable functions so that | f,| < g. If f is a function so that
fn = [ almost everywhere then

s [ = 1

Proof: The function g— f,, is non-negative and thus from
Fatou lemma we have that [(g—f) < liminf [(g—f,). Since
| fl < gand|f,| <g the functions f and f, are integrable

and we have Ei L Capti
. igure 1: Caption
/g—/f g/g—hmsup/fn, in Sans fonts

/f Zlimsup/fn-

Oevhenua 2 (Kupiopynuévng cOyxiiong tou Lebesgue) Eotw dting
€lvar pia oAOKANPWOIUN ouvdpTnon oplouérn oto UeTpnoipo ovvodo E kar n
( fru)nen €var a axolovdia petprioiuwy ovvaptijoewy dote | f,| < g. Yrodé-
toupe ot vndpyer ua ovvdptnon f dote n (f,)nen va Tevar otny f oxedov

rwaytoU. Tdte
lim / fn= / f.

Anédoaén: H ouvdptnom g — f,, elvan un apvntixn xo doo
an6 to Afupa tou Fatou wybel [(f—g) < liminf [(g— f,).
Enedn | f| < gxou | f,| <gotfxa f, elvor ohoxhnpdolueg,

€Y OLUE
‘ Txhuoe 2: Aelé-
/9—/f S/g—thUp/fn, VIO OF YPOUUHO-

tooslpd Sans
/f zlimsup/fn.

SO

dpot



NewComputerModern Sans fonts (Regular weight): option sansdefault

Theorem 1 (Dominated convergence of Lebesgue) Assume that g is an integrable
function defined on the measurable set E and that (f,),cn iS @ sequence of measur-
able functions so that | f,| < g. Iff is a function so that f, — f almost everywhere

then
im, [ o= [

Proof: The function g — f, is non-negative and thus from
Fatou lemma we have that [(g—f) < liminf [(g—7,). Since
|| < g and |f,| < g the functions f and f, are integrable

and we have Fi 1. C
_ igure 1: ap-
/g_ /f < [g—|lmSUP/fn' tion in Serifed

/f . “msup/fn- fonts

Osodpnpa 2 (Kuprapxnuévne odykAhiong tov Lebesgue) Eotw Tt n g sivar ia
oAokAnpddoun ovvdptnon opiouévn oto uetproruo ovvoro E kat 1 (f,)pen iva
uta akodovbia petpriowuwy ovvaptioswy dote | f,| < g. Tmobétouue 6Tt umdpyet
uta ovvdptnon f dote N (f,)peny V@ Telvel otnv f oxebév mavrol. Téte

im [ £,= [ £

Amnébeén: H ouvdptnon g —f, stvow un apvnriki kow &pat
amé to Afppa tou Fatou woxder [(f —g) < liminf [(g—1,)-
Enedn || < g kou | f,| < g ot f kou f,, elvor ohokAnpldotuec,

EXOoupE , .
. Eyhua 2: Aeldvta
/g— /f < /g—hm SUp/fn' (o3 Ypappoc‘coostpd

Serifed
[f > Iimsup/fn.

SO



Concrete fonts: option concrete

Theorem 1 (Dominated convergence of Lebesgue) Assume that g s an
integrable function defined on the measurable set E and that ( f,)pen %S @
sequence of measurable functions so that | f,| < g. If f s a function so that
fn — f almost everywhere then

im 4= [ s

Proof: The function g — f,, is non-negative and thus
from Fatou lemma we have that [(g—f) < liminf [(g—f,).
Since |f| < g and |f,| < g the functions f and f, are

integrable and we have ) )
Figure 1: Caption

/9—/f S/g—ljmsup/fm in Sans fonts
/f 2limsup/fn_

Oewpnua 2 (Kuptapxnuévne cvyxAione tov Lebesgue) ‘Eotw 41t n g €i-
val Ut OAOXANP&OLUN CUVEPTNON OPLOUEVN OTO UETPTIOLLO oUVoAo E xau
N (fu)nen €ivou uia axodlovdia uetprnowwwy cuvapticewy &ote | f,| < g.
Tro¥érovue 6t undpyxel uia ovuvdptnon f wote n (f)neny V& TElVEL OTNY

f oxedov ravtoU. Tote
lim/fnz/f.

Andédeién: H ouvdptnon g—f, elvaw un apovntixn xou dpo
ané to Afupa tov Fatou woybel [(f — g) < liminf [(g — f,).
Eneldn | f| < g x| f,] < g ot f xou f, elvow ohoxAnpwolpec,

€Y OoLUE
‘ Yxhuoe 2: Aeld-
/9—/f s/g—hmsup/fn, VIO OF YPOLLLLOL-

tooelpd Sans
/f 2limsup/fn.

S0

dpa



EB-Garamond and Garamond-Math fonts: option ebgaramond

Theorem 1 (Dominated convergence of Lebesgue) Assume that g is an integrable func-
tion defined on the measurable set E and that ( f,)),,cn 5 a sequence of measurable functions so

that | f,| < g. If f is a function so that f,, — f almost everywhere then

N W

Proof: The function g — f, is non-negative and thus from Fatou
lemma we have that [(¢—f) < liminf [(g— f£,). Since | f| < gand
| /.| < g the functions f and £, are integrable and we have

] Figure 1: Caption
fg_ff < fg—hrnsupfﬁv in Sans fonts

ff Zlimsupffn.

Ozwpypa 2 (Kvprapynuévyg cdyxiioys tov Lebesgue) Eorw d71 y ¢ eivar pua odoxAypd-
auuy quvdpTyoy opLausvy oo peTpiiaiuo ovvodo E xar y ( f,) ,en efven uie axolovbia petproiuawy
ovvaptijoewy dote | f,| < g. Ymodérovue émi vrdpyer e quvdpryoy f dore 5 (f,,) en V2 TElveL

oy [ ayeddy mavrod. Tore
lmfﬂsz

Anddaly: H ovvapmon g — f, elvou uy apvyrisf xar dpo amé to
Afppatov Fatouoyver [(f—g) < liminf [(g—f,).Enadn | f| < g
xat | f,| < got frxar f, eivou ohoxdnpwatueg, éxovue

- < — lim £ Zynpo 2: Aelavta
¢ f=)e R L OE YPOUHOTOOELPC

Sans
ff zlimsupfﬁl.

SO

apo.



Erewhon and Erewhon-Math fonts: option erewhon

Theorem 1 (Dominated convergence of Lebesgue) Assumethatg isan integrable
function defined on the measurable set E and that ( f,,) ,en 1S a Sequence of measur-
able functions so that | f,)| < g. If f is a function so that f,, — [ almost everywhere

then
lim [f,= [,

Proof: The function g — f,, is non-negative and thus from Fatou lemma we have that
J (g —f) <liminf [(g - f,,). Since | f | < g and | f,,| < g the functions f and f,, are

integrable and we have
fg—ff ng—limsupffn,

ff zlimsup[fn.

SO
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Concrete fonts and Euler-Math: option euler

Theorem 1 (Dominated convergence of Lebesgue) Assume that g s an
wntegrable function defined on the measurable set B and that (f,),cn 25 @
sequence of measurable functions so that |f,| < g. If f is a function so that
fn — f almost everywhere then

nangOan = Jf.

Proof: The function g —f,, is non-negative and thus from Fatou lemma we have
that [(g—f) <liminf [(g—f,). Since |f| < g and |f,| < g the functions f and
f,, are integrable and we have

Jg—Jf < Jg—limsupjfn,

Jf > lim supan.

S0

Oewpnua 2 (Kuptoapxnuévne ocOyxiione tov Lebesgue) ‘Eotw 41t n g €i-
Val Lo OAOXANPWOLUN CUVEPTNON OPLOUEVN OTO UeTPNoLo cUvolo E xau
N (falnen €ivor uta axolovBia uetprioiuwy ouvvaptricewy wote |f,] < g.
Trovetovue 6Tt undpyet uta cuvaptnon f dote n (fy)nen Vo TEIVEL OTNY
f oxeddv mavtol. Tote

lim‘[fn = Jf.

Andbeién: H ouvaptnon g—f,, ebvon un apvntinn xou dpo amd to Anupa touv Fatou
woyoet [(f — g) < liminf [(g — f,,). Enedn |f| < g xou |[f| < g ot f xou £ ebvou
ONOYANPWOLUES, EXOVUE

Jg— f < Jg—limsupjfn,

apa

f > limsup J -
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Fira fonts: option fira

Theorem 1 (Dominated convergence of Lebesgue) Assume that g is an inte-
grable function defined on the measurable set E and that( f, ), ., iS asequence
of measurable functions so that | f | < g. If f is a function so that f, — f

almost everywhere then
fim, [ £,= [ 7

Proof: The function g-f, is non-negative and thus from
Fatou lemma we have that [(g-f) < liminf [(g-f,). Since
| fl<gand|f,| <gthefunctions f and f, are integrable

and we have i i
] Figure 1: Caption
fg-ff sfg—llmsupffnv in Sans fonts

[f 2limsup[fn.

Ozwpnpa 2 (Kuprapxnuévng oUykAong Tou Lebesgue) Eotw ot 1 g €ivat pia
0AOKANPWOIUN CUVAPTNGN OPICUEVN OTO PETPHOIHO 0UVOAO E katn (f,), .y €l
vai pia akoAoubia petpiotpwy ouvaptnoswy wote | f | < g. YmoBetoupe oTi
urtdpxet pia ouvaptnon f wote n (f,), oy va Teivel atnv f oxedov mavrol. Tote

SO

neN

Um[ﬁ=[ﬁ
Amodei§n: H ouvaptnon g - f, ival un apvntikn kou apa

amo To Afppa Tou Fatou woxvet f(f - g) < liminf f(g - f,).
Emeidn | f| < g kau | f, | < g ot fka f, eivar oAokAnpwot-

LEC, £XOUNE ‘ ZXNUa 2: AegavTa
fg_ff sfg-hmsup[f,,, 0¢  ypappaTo-

oclpa Sans
ff zlimsup[fn.

apa
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GFSArtemisia and Stix2Math fonts: option gfsartemisia

Theorem 1 (Dominated convergence of Lebesgue) Assume that g is an
integrable function defined on the measurable set E and that (f,),en IS a
sequence of measurable functions so that |f,| < g. If f is a function so that
fn — f almost everywhere then

pin [ 5= | 5

Proof: The function g — f,, is non-negative and thus from Fatou lemma we
have that f(g—f) < liminf f(g—f,). Since |f| < g and |f,| < g the functions
f and f,, are integrable and we have

e [r<[e-tmsu [1.
fleimsup/fn.

Oecoonua 2 (Kvguoynuévng ciykAiong tov Lebesgue) ‘Ectw oti n g €i-
Vol Uio OAOKANQWGIUN GUVAQTNGN OPLGUEVIL GTO UETPHGLULO GUVvoAo E kal n
(fidnen €lvar uita axkodovdia ueTpncluwy GUVARTHGE®WY WaTe |f,| < g. Yio-
Pérovue 011 vIrdpyel uta cuvdptnon f dote n (f,),en VO TEIVEL GTNV f GYeGOV

sravtov. Tote
Hmfh=fﬁ

Agtodeién: H cuvdptnon g — f, elval un aevntiki ko deo agtd to Anuuo
tov Fatou woyver [(f—g) < liminf f(g—f,). Emewdn |f| <gxw |f,| <g o f
Ko f, €lval OAOKANQMOGLUES, €XOVUE

e [r<[e-tmsw [1.
/leimsu,pffn.

SO

doa
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GFSDidotClassic, GFSPorson Italic, and Garamond-Math fonts: option
gfsdidotclassic

Theorem 1 (Dominated convergence of Lebesgue) Assume that g is an integrable
function defined on the measurable set E and that ( f,),cn 1S a sequence of measurable
functions so that | f,| < g. If f is a function so that f,, — f almost everywhere then

Proof: The function g — f, is non-negative and thus from Fatou lemma we have that

[(¢—f) < liminf [(g— £,). Since | £ | < gand | f,| < g the functions f and f, are
integrable and we have
fg—ffsfg—limsupffn,

ff 2limsupffn.

Ocwpnpa 2 (Kvprapynuévns sdyxdions tou Lebesgue) "Eorw dri 1 g elvar wa odo-
KkAmpdl oy ovvapTyon opuouery oTo uetprioywo ovvolo E kav 1 () ,en €VaL pa axo-
Aovbia perpiowy ovwaprjoewy wore | f,| < g. Ymolérovue ore vrapye pa ovvap-
™on f wore ) (f,),en va Tewer oy f oxedov wavrov. Tore

limffn=ff.

Anddeln: H suvdptnen g — £, elvow pun opvrmiaeh) xou dpat amd to Afjppee tou Fatou toydet
[(Ff - g) <liminf [(g— £,). Eradn | f| < gxo | £,| < got f xoun f, elvor ohoxhn-
/

PLIGLULES, éxoupx:
fg—ffsfg—limsupffn,

ff zlimsupffn.

SO
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GFSDidot and NewCMMath-Book: option gfsdidot

Theorem 1 (Dominated convergence of Lebesgue) Assume that g is an inte-
grable function defined on the measurable set E and that (f,),cy is a sequence of mea-
surable functions so that |f,| < g. If f is a function so that f, — f almost everywhere

then
tim [~ [r

Proof: The function g — f, is non-negative and thus from Fatou lemma we
have that [(g—f) < liminf [(g—f,). Since |f| < g and |f,| < g the functions
f and f, are integrable and we have

/g—/fé/g—limsup/fn,
/fZIimsup/fn.

Ozwonua 2 (Kvptapymuévng odyxAtong Tov Lebesgue) ‘Eotw o1t 9 g elvar
U 0A0KANPGOoYLY) TUVEPTION 0PLoUEVY OTO feTprioyio auvolo E kar m (f,),en
elvar paa axolovdia petpiowuwy cvvaptioewy &ote |f,| < g. Tmwodérovue ot
vTtdpyet pia ovvdpnon f dote 1 (f,),cn va Teivel oy f oxedov wavtov. Tate

tim [, = [

Amdderén: H ovvéptnon g — f, elvor un apvnuxy xon dpo amd to Aqup.o Tov

Fatou toyver [(f—g) < liminf [(g—f,). Emewd? |f| < g xou |f,| < g ot f xoun
f, elvor oAoxAnpwotueg, €xyovue

/g—/fﬁ/g—limsup/fn,
/leimsup/fn.

SO

apo
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GFSNeohellenic and GFSNeohellenic-Math: option gfsneohellenic

Theorem 1 (Dominated convergence of Lebesgue) Assume that g is an in-
tegrable function defined on the measurable set E and that ( f,),eN is a
sequence of measurable functions so that | f,| < g. If f is a function so that
fn — f almost everywhere then

i [ =7

Proof: The function g — f, is non-negative and thus from Fatou lemma we

have that [(g — f) < liminf [(g — f,). Since | f| < g and | f,| < g the
functions f and f,, are integrable and we have

/9—/f S/g—limsup/fn,
[52mse [ 1

O:zwpnua 2 (Kuprapxnuévns ocuykAions Tou Lebesgue) ‘Eotw 6117 g €i-
vail U1 OAOKATNPWOIUT CUVGPTNOT) OPIoUEVT) OTO UeTPNoiuo ouvolo E kai n
(fr)nen €ivar wia akoloubia petprowy ouvapTnoewy wote | f,| < g.
Ymobféroupe o1 uTdp)er pia ouvapTtnomn f wote N (f,)peN Vo Telver oty f

oxedov avtou. Tote
lim / fn= / f.

Amodeién: H cuvdptnon g — f,, eivan pn apvnTikn Kal &pa atrod To Afuua

Tou Fatou ioyver [ (f—g) <liminf [(g—f,). Emadf | f| < gxa|f,|<g
ol f Ko f, €ivanl OAOKANPWOIUES, EXOUME

/9—/f S/g—limsup/fn,
[52mse [ 5

SO

apa
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Kerkis and texgyrebonum-math: option kerkis

Theorem 1 (Dominated convergence of Lebesgue) Assume that g is
an integrable function defined on the measurable set E and that ( f;) nen
is a sequence of measurable functions so that | f,| < g. If f is a_function
so that f,, — f almost everywhere then

dim, [ fo =[S

Proof: The function g — f,, is non-negative and
thus from Fatou lemma we have that [(g — f) <
liminf [ (g — f,). Since |f| < g and |f;| < g the func-

i d integrable and we h
ions f and f, are integrable and we have Figure 1: Caption

fg_ff < fg—limsupffn, in Sans fonts

SO

ff > lim sup ffn.

Ocwpnpa 2 (Kuprapxnpévng ouyrAtong tou Lebesgue) Eotw otin g ei-
vat pia ofokAnNp@oun ouvapInon oploUeVn oto uetpnoyo ovvofo E kai n
(fr)nen €lvat pa akofovdia uetpnouwv ovvaptnoewv wote | f,| < g. Yno-
derouue ot untapyet pa ovvaptnon f wote N (fn) nen va teivetomu f oxebov

mavtov. Tote
lim [ f, = [f.

Anodei$n: H ouvapwnon g — f, etvat un apvnuxn
Kat apa ano t Arpupa tou Fatou woxvet [(f — g) <

liminf [ (g — f). Enedr) | f| < g xat | fp] < g ot f xkat

[, elvat odokAnpwotueg, £xoups IXAUa 20 Aeld-

fg - ff = fg —limsup ffn, \(;Tgsgs\(;iuumo-

apa

ff > lim sup ffn.
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Libertinus and LibertinusMath: option libertinus

Theorem 1 (Dominated convergence of Lebesgue) Assume that g is an integrable
function defined on the measurable set E and that ( f,,),e is a sequence of measurable
functions so that | f,| < g. If f is a function so that f, — f almost everywhere then

dim [ -1

Proof: The function g - f,, is non-negative and thus from Fatou lemma we have that
[(g - f) =< liminf [(g - f,). Since | f| < g and | f,| < g the functions f and f, are

integrable and we have
Jg—Jf < Jg—limsupjfn,

Jf > limsupjfn.

SO

Osmpnpa 2 (Kuprapynpévng ctykiiong tov Lebesgue) Eorw 611y g eivar e odo-
kAnpdoun ovvdaptnon opiouévy oto petprioyio obvodo E kau n ( f)pen €ivar puc akxo-
Aovbia petprioiwv ovvaptiicewv dote | f,| < g. Ymobérovue ot vdpyer pua ovvdprnon
f dote n (fnew va teiver atyv f oyedov mavrov. Tote

im | - | £

Arnédeitn: H ovvaptnon g - f, elvor pn apvntikn ko apa ard 1o Afppa tov Fatou
wyver [(f - g) =< liminf [(g - f,). Enedny | f| = g xou | f| < g ot f xou f, etvon

OAOKANPOGCLHEG, EXOVLLE
Jg— (f < Jg—limsupjfn,

apo

[ f = timsup | £,
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OldStandard fonts with Garamond-Math: option oldstandard

Theorem 1 (Dominated convergence of Lebesgue) Assume that g is an integrable
function defined on the measurable set E and that ( f,,),cy is a sequence of measur-
able functions so that | f,,| < g. If [ is a function so that f,, — [ almost everywhere

then
in [ = [

Proof: The function g — f,, is non-negative and thus from Fatou lemma we have
that /(g9 — /) < liminf /(g — f,)- Since | /| < g and | f,,] < g the functions f
and f, are integrable and we have

/9—/1“ S/g_thUP/fm
[ =ztmsw [ 1,

Ocopmpa 2 (Kvprapymuévre sdyxiisye tov Lebesgue) ‘Eotw ot v g eivar wia
040%ANQWGLUN GVVEQTNON 00LOUEVY) 6T0 UeTENGLIO 6VVodo E naw m (f,)en elvon
wiee axodovbio ueToncLuwy cvvapTnoemy vote | f,| < g. Pmobérovue ot vdoyet
weee ovvaprnon f ote N (f,)en Ve Telver oty [ oyeddév wovtov. Tore

i [ .= [ 1.

AnédeEn: H suvaptney g—f, elvat pn apyntinn xot dpo améd to Anppo tou Fatou

oydet [(f —g) < liminf [(g — f,). Exedh | f| < gwoe | f,| < got [ ro ),
elval OAOXAMPWGLPLES, EYOLLE

/9—/1“ S/g—limSUP/fm
/f Zlimsup/ [

SO
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Stix2 and Stix2Math: option stixtwo

Theorem 1 (Dominated convergence of Lebesgue) Assumethatgisan integrable
function defined on the measurable set E and that ( f,,),en IS a Sequence of measur-
able functions so that | f,,| < g. If f is a function so that f,, — f almost everywhere

then
lim fn=ff.
n—-oo

Proof: The function g — f,, is non-negative and thus from Fatou lemma we have
that (g — f) < liminf /(g — f,,). Since | f | < gand | f,,| < g the functions f and
fn are integrable and we have

j@—ffs/é—mefh,
ff Zlimsupjfn.

Ocapnma 2 (Kuplopymmévng ovyritong tov Lebesgue) ‘Eotw ot 1 g elvar jute olo-
KAnPAOLUY) CLVAPTHOT 0PLOUEVY) OTO0 UeTPrjotuo advodo E xat 1) ( f)nen EVOUL ia cko-
AovBia uetprjouwy ocvvaptroewy wote | f,| < g. YrmoBérovue ot vrépyet ua cvvap-
maon f wote 1 (f)nen v TeVEL oY [ a)xedov mavtod. Téte

im [ o= [ 1.

Amdden: H ouvdpmon g — [, elvat i opymtix) ko apa amd 1o Anppe Tov Fatou

oyvel f(f —g) < liminf f(g — f,,). Emedn | f| < gxou | f| < g ot f xau f,, elvan
OAOKANPWOUES, EXOVUE

fg—jf ng—limsupffn,
[ 5 2timswp [ 5.

SO

apa
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Talos and NewCMMath-Book: option talos

Theorem 1 (Dominated convergence of Lebesgue) Assume that g is an integrable
function defined on the measurable set E and that ( f,,),en IS a sequence of mea-
surable functions so that | f,,| < g. If f is a function so that f, — f almost

everywhere then
sim [ 1= [ 1

Proof: The function g— f,, is non-negative and thus from
Fatou lemma we have that [(¢ — f) < liminf [(g — f,).
Since | f| < g and | f,| < g the functions f and f, are

integrable and we have . i
Figure 1. Caption

/g—/f S/g—limsup/fm in Sans fonts
/f Zlimsup/fn.

Oeapnua 2 (Kupiapxnuévng ovykhong tou Lebesgue) Estw o011 1 g givar pia
OAOKANQWELUT 6UVEQTNET 00161EVT 6T0 UETPNELUO 6UvoN0 E kKar 1 ( f,),en Eivar
ura akodovdia peTpnsipwy svvagtnsswy wete | f,| < g. Ynodétouue 0T1 vmdoyer
wia svvdptnen f wete 0 (f,),cn va TeIvEL 6TNY f 6x€86v mavTov. T oTe

i [ f,= [ 1

Anobeién: H ouvapinon g— f,, elvar un apvnrikn kal apa
ano to Afjppa tou Fatou wyver [(f —g) < liminf [(g— f,,).
Enedn | f| < gxa | f,| < gofxar f, eivar odokAnpoorpeg,

€XOUNE
. Y xfhuo 2: Aeld-
/9—/f g/g—hmsup/fn, VIO Of YPOLLLOL-

tooelpd Sans
/f zlimsup/fn.

SO

apa
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FreeSerifb and Stix2Math: option times

Theorem 1 (Dominated convergence of Lebesgue) Assume that g is an integrable func-
tion defined on the measurable set E and that (f,,),cy is a sequence of measurable functions
so that | f,| < g. If fis a function so that f,, — f almost everywhere then

ﬁmfﬁzfﬁ

Proof: The function g — f, is non-negative and thus from Fatou lemma we have that
S (g —f) < liminf (g — f,). Since |f| < g and |f,| < g the functions f and f, are

integrable and we have
/g—/fsfg—limswffm
/leimsupffn.

Ozopnua 2 (Kuprapynuévng ovykhong tov Lebesgue) ‘Eotw 61in g elvau uwe odo-
kAo awun cvvdotnon ootouévn ato uetrjowo ovivoio E kot 1 (f,),en VoL o axo-
AovOia uetonowwv cuvagtioewv wote | f,| < g. YmobOérovue o6t vrdoyet wa Gvvag-
tnon f wote 5 (f,)en VO TEVEL 0TNY f 00OV TTOvToV. ToTE

1im/fn=/f-

AmdSeén: H ouvaptnon g — f, Elvan un opvnTikn Ko apa osto To Anuuo tov Fatou

wyver f(f — g) < liminf f(g — f,). Emewdn |f] < g kau |f,| < g ovfkau f, elvon
OMOKANPMOLUES, EYOVUE

fg_ffsfg_limsupffnﬂ
/leimsupffn.

SO

apo
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XCharter and XCharter-Math: option xcharter

Theorem 1 (Dominated convergence of Lebesgue) Assume that g is an inte-
grable function defined on the measurable set E and that (f,),cy i a sequence of
measurable functions so that | f,| < g. If f is a function so that f, — f almost

everywhere then
lim [ f, = / f.

Proof: The function g — f, is non-negative and thus from
Fatou lemma we have that [(g—f) <liminf [(g—f,). Since
| f1 =g and |f,| <g the functions f and f, are integrable

and we have , ) o
. Figure 1. Caption in
/g_/f S/g—hmsup/fn, Sans fonts

/f Zlimsup/fn.

Oswpnua 2 (Kuprapynuévng cVykAlong tov Lebesgue) Eotw dtL n g elvat
pa odoxkAnpwotn ovvdptnon optoprn oto PeTprjoijio ovvoro E katn (f,), e
elvart i axorovBia petpriowy ovvaptricewy wote | f, | < g. YmoOétovue dtt
vrdpyet pua ovvdptnon f wote n (f,) ey Y TEVEL oTNY f oS0V mavTov. Tote

lim/fn=/f.

Amébeién: H ovvdptnon g — f, elvaw un apvntikr kol dpa amd to Ajppa Tov
Fatou oxVet [(f—g) <liminf [(g—f). Enedn) | f| =g wat | f,| <g ot f xat f,
elvat ohokAnpwotyieg, éyovpe

[e-[1=[g-tmsw [,
/f Zlimsup/fn.

SO

dpa
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Appendix A

Ancient Greek Numbers

The following table lists the commands and the symbol produced for the Unicode range u10140--u1018E.

\attictenthousandstaters \greektwoobolssign

\atticfiftythousandstaters \greekthreeobolssign

\atticonequarter ) \hermionianfifty N
\atticonehalf C \thespianfifty IE
\atticonedrachma F \thespianonehundred E
\atticfive IT || \thespianthreehundred TE
\atticfifty 1A' || \epidaurianfivehundred | I*
\atticfivehundred H \troezenianfivehundred TiI
\atticfivethousand hd \thespianfivehundred I
\atticfiftythousand IM || \carystianfivehundred ur
\atticfivetalents i \naxianfivehundred H
\attictentalents A \thespianonethousand Y
\atticfiftytalents I || \thespianfivethousand i
\atticonehundredtalents K | \delphicfivemnas 1
\atticfivehundredtalents I || \stratianfiftymnas ﬁ%
\atticonethousandtalents X \greekonehalfsign z
\atticfivethousandtalents | [X | \greekonehalfsignalt 4
\atticfivestaters E' || \greektwothirdssign &
\attictenstaters A \greekthreequarterssign | &

\atticfiftystaters Iy || \greekyearsign C
\atticonehundredstaters H \greektalentsign ~

\atticfivehundredstaters " | \greekdrachmasign <

\atticonethousandstaters X \greekobolsign -

M =

Iy r

A I3

I’ E

B E

F Kk

. J

B

)

o

U

r

J

\attictenmnas \greekfourobolssign
\heraleumoneplethron \greekfiveobolssign
\thespianone \greekmetretessign
\ermionianone \greekkyathosbasesign
\epidauriantwo . \greeklytrasign
\thespiantwo > \greekounkiasign
\cyrenaictwodrachmas C \greekxestessign
\epidauriantwodrachmas = \greekartabesign
\troezenianfive T \greekarourasign
\troezenianten €4 \greekgrammasign
\troezeniantenalt X \greektryblionbasesign

[N}
at



\hermionianten

\greekzerosign

A -
\messenianten ® || \greekonequartersign | d
\thespianten b || \greeksinusoidsign f
\thespianthirty B || \greekindictionsign | &
\troezenianfifty I || \nomismasign N
E

\troezenianfiftyalt
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Appendix B

The Aegean Numbers glyph
complement

The following table lists the commands and the symbol produced for the Unicode range u10100--u1013F
and the NewComputerModern fonts.

\aegeanseparator ! \aegeaneighthundred S
\aegeanseparatordot \aegeanninehundred 88
\aegeancheckmark X \aegeanonethousand +
\aegeanone ! \aegeantwothousand +*
\aegeantwo H \aegeanthreethousand %
\aegeanthree " \aegeanfourthousand #®
\aegeanfour II \aegeanfivethousand 24
\aegeanfive o \aegeansixthousand #
\aegeansix i \aegeanseventhousand
\aegeanseven i \aegeaneightthousand <§
\aegeaneight i \aegeanninethousand #
\aegeanine i \aegeantenthousand +
\aegeanten - \aegeantwentythousand +
\aegeantwenty = \aegeanthirtythousand %
\aegeanthirty = \aegeanfourtythousand #
\aegeanfourty == \aegeanfiftythousand b
\aegeanfifty = \aegeansixtythousand
\aegeansixty = \aegeanseventythousand
\aegeanseventy = \aegeaneightythousand
\aegeaneighty £= \aegeanninetythousand
\aegeanninety === \aegeanweightbaseunit
\aegeanonehundred o \aegeanweightfirstsubunit
\aegeantwohundred \aegeanweightsecondsubunit
\aegeanthreehundred | ¢ \aegeanweightthirdsubunit
\aegeanfourhundred 8 \aegeanweightfourthsubunit
\aegeanfivehundred 8 \aegeandrymeasurefirstsubunit
\aegeansixhundred & \aegeanliquidmeasurefirstsubunit
\aegeansevenhundred | ¥ \aegeansecondsubunit
\aegeanthirdsubunit
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