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The Kerkis font family
Antonis Tsolomitis

History

The history of the Greek languagein TEX and \its
friends" starts with the Greek fonts for the math-
ematics mode created by Donald Knuth. Many
people (mainly Greek) being unable to typeset es-
sentially in Greek they usedthe mathematics mode
for short (and sometimeslong) Greek passagesThe
rst seriousattempt for a Hellenizedversion of TEX
wasmadeby Silvio Levy and his Greekfont basedon
Fermin Didot's Greek. Sincethen, seweral attempts
have been made, not to forget among them Kostas
Dryllerakis' and Yannis Haralambous' fonts. The
latest and most widely used method for typesetting
Greek is based on Babel and usesthe fonts by
Claudio Beccari. The fonts are again basedon Didot
Greek and the language support macros in Babel
were created by Apostolos Syropoulos.
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All of these attempts were lacking in the same
regard: they are all based on METAFONT fonts.
And although METAFONT is, to my opinion, by
far the best program for font design, sticking to it
leavesexcellert font families unavailable to the TEX
world. In addition, users of the Greek language
were not able to create a \decent” PDF le since
METAFONT fonts render poorly on Acrobat Reader.
There is more to say here; many colleaguesin
sewral mathematics departments around Greece
were complaining that the Didot design, although
excellert for philological work, was too cursive for
mathematics.

This was the framework in which the Kerkis
font family appeared. Since our main expertise is
not in font designwe did not concernrate on how
beautiful the new font will be. The targets were

1. to provide a free font in the Type 1 format for
IATEX supporting the Greek languagethrough
Babel,

2. to provide a designlesscursive than the Didot
Greek,

3. to provide the necessanytools for installing any
Type 1 font that includes Greek (e.g., encading
vectors),

4. to enableusersof the Greeklanguageto create
decen PDF les that include Greek (via ps2pdf
or pdf IATEX),

5. to provide information on how to install fonts
in other formats like TrueType or OpenType.

One could argue that it would be simpler to trace
METAFONT fonts with programs such as Autotrace
[5] and use the resulting Type 1 fonts for PDF
generation. This may be true but such programs
were not available when Kerkis started (at least in
the open source community). More than that, |
believethat the cbfonts (cb for Claudio Beccari) and
the cmr fonts are very light for screenpreviewing.
Sowe must add one more target to the above list

6. the new font must be heavier than cmr and
cb and thus be optically compatible (from
the weight point of view) with other Type 1
families, such as Times.

For context in the following detailed discussion,
here are exampleswith both mathematics and text,
in both serif and sans serif variants, of the Kerkis
font in its current form:

The font's name

Kerkis (Kerkhc) is the nameof the highest mountain
of the Aegeansea. Its altitude is 1497 metersand it
is located in West Samos,the island of Pythagoras,
Aristarc hus, Epicurus, Aesop and others. Samosis
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Figure 2: Kerkis sansserif example.

situated in the East AegeanSea(just o the Turkish
coast) and it is part of the Greek state. The island
hosts the School of Sciencesof the University of the
Aegean.

Choice of base font

We looked around to seewhat Latin and freely
distributed fonts were available. We thought that

URW Bookman wasa good choice, sincewe had seen
Greek versionsin print that looked compatible with

the Latin ones, and satis ed items 2 and 6 above.
Since we did not have the resourcesto redesign
everything from scratch, we were pleasedto nd a
suitable font with the Latin glyphsalreadydone. We
immediately contacted URW and they kindly gaveus
the permissionto redistribute their Bookman inside
Kerkis. Thus we could immediately start working
on the Greek part.

The font's structure
Kerkis is a purely neoclassicalfont:

Its strok e is modulated that is, of unevenwidth.

The axis is rationalist that is, vertical.

The serifs are adnate that is, they stem out of
the penstroke in a gradual way (look at the
letters b, f in Figure 3 and a in Figure 4). This
leads the reader's eye smoothely on the text
line.
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Figure 3: Sampleof Latin letters: modulated
penstroke (all letters), necclassical(vertical)
primary axis (axis of symmetry of the penstroke
width), humanized (oblique) secondaryaxis

for someletters (here the letter e), lachrymal
terminals (here the letters a and top of f), adnate
serifs (here the letters b and the bottom of f),
moderate aperture (letter e and c)

O

doe

Figure 4. Sample of greekletters: modulated
penstroke (all letters), necclassical(vertical)
primary axis (axis of symmetry of the penstroke
width), humanized (oblique) secondaryaxis

for someletters (here the letter z), lachrymal
terminals (here the letters z and d), adnate serifs
(here the letters a), moderate aperture (letter €)

The terminals are lachrymal that is, with tear-
drop shapes(look at the letters a, f in Figure 3
and d, z in Figure 4).

The aperture is moderate (look at the letters c
and e in Figure 3 and ein Figure 4).

The italic is fully compatible with the roman. The
serifsare on the baselineand at the x-height. Kerkis
(as well asits predecessoBookman) doesnot have
serifs below the baseline with the only exceptions
beingthe Greekletter chi (q) and the Latin p and q.

The tools we used

Seweral Greek characters are the sameasthe Latin
ones or closeto some of them. For example the
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Greek omicron o is identical to the Latin o o and
thus there was no needto be redesigned. Similarly,
the Latin k canbetransferedinto the Greekkappak

by lowering the top ascendernf k. On the other hand
letters like lambda | or xi x have no counterpart in

the Latin glyphs and had to be newly designed. All

theseletters were rst drawn on paper and scanned
with saneon a Linux machine. For templates we
did use parts of the Latin font; for example the
lachrymal terminals of the Latin part were used
again for someof the Greek letters. Likewise with

the serifs. The output wasimported to the excellert

program PfaEdit by GeorgeWilliams [6] and traced
there, either by hand or by the Autotrace program
through the interface that PfaEdit provides. Then
the splineswere corrected by hand.

All of the functions one needsto create a font
are provided by PfaEdit except one: the \change
weight" function provided by commercial programs
like Fontographer [7]. This is certainly a complex
function, but absolutely useful for the creation
of the bold and the small caps. For the small
capitals we rst apply a scaling with respect to
the origin of the capitals at 75% (this can be
done with PfaEdit). Then we apply the change
weight function of Fontographer but we ched the
boxes \do not change the character's width" and
\do not change the character's height".  With
theserestrictions many charactersacquire the wider
penstroke required by small capitals. For example,
think of the letter O. This is constructed with two
elliptical curves. The e ect of the above method
is that the inner ellipse becomessmaller (smaller
axes)and the outer ellipseremainsthe same. Other
letters, such asoneswith serifs needmanual tuning
after thesetransformations. Finally there are cases
where the above fails. For example, the sans
serif letter 1. The above procedure will leave such
charactersunaltered, and then intervertion by hand
is required.

All the bold glyphs (except the ones already
provided by URW) and the full set of small caps
were edited by hand, glyph by glyph, to bring them
to the right look. However, one must be careful with
Fontographer, asit fails to save kerning information
for glyphs after position 256.> This meansthat the

1If you buy a commercial font that includes Greek you
should check if the company uses Fontographer for the font
generation. If true, ask for both the TrueTypeand the Typel
fonts. Fontographer savesthe kerning pairs in the TrueType
format and you will be able to extract this information with
PfaEdit. The resulting afm le is the correct onethat must be
used with the supplied pfb le. It is better to stay with the
provided pfb le, since transforming the TrueTypeto Typel
results in information loss for the glyphs.
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program was used only for the splines and we had
to presene the afm les that PfaEdit provided.

Many kerning pairs are de ned in the Kerkis
fonts and this was done with the metrics dialog of
PfaEdit. This is for example the casefor Greek
capital letters like A, U, Dand L. Compare

AULOS, LUDIA
AULOS, LUDIA

(kerned) with
(unkerned).

More important are the kernings for accens
in polytonic Greek. For example, although Kerkis
cortains the letter A pre-composed, Babel cannot
usethis pre-composedcharacter (there is not enough
spacein the virtual font table) and socomposesit by
placing the letter A after the accen. At this point
we again need to de ne a kerning pair otherwise
the result is bad. Compare the kerned A with the
unkerned >A

The provided glyphs

Let us begin with the Latin part. URW Bookman
is by no means complete for the Latin part. For
example,it doesnot contain standard ligatures like

, and These were added and provided by
Kerkis. Even further, Kerkis provides , and the
more exotic (for example \'i "). In addition,

Bookman does not provide true small caps (if you
usethe padkagebookman.sy you will get fake small
capitals). Kerkis provides true small caps for the
Latin characterstoo:

True Small Capitals
FAKE SMALL CAPITALS
Alhjina Pezokefalaia
Y EUTIKA P EZOKEFALAIA

(However, the metrics of the small capitals of
Kerkis needto be loosened. They are too tight in
the current release.)

Finally, the Latin part of Kerkis contains many
pre-composedacceried letters that do not exist in
URW Bookman. All fonts are provided in three
weights: normal, bold and semi-bold.

Let us go now to the Greek part. This part
supports the Greek languagefully. Both monotonic
and polytonic support is provided for all shapesand
series. Here is an example:
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VHrhc, umbamar,mata.

Kuanéoic kilpoisin  anhmenh, ,erimorfe,

\Hra pambasbleia, Diac sOllektre m’kaira,
yugotrifouc  aOrac nhto@c paréqousa proshnedc,
imbrwn manm thr, ,némwn trofé, pantogenejle
gwrEcg€r séjen oldan ilwc w'c Osin égnw
koinwne@ag€r %opasi kekraménh Séri semnA
p'ntwn g€r kratéeic moOnhp ntessb t ,n"sseic
Serboic (loPzoisitinassoménh kat€ geUma.

', mkaira €7, polu,nume, pambasbleia,
éljoic elmenéousa kalAi gjonti pros,pq.

The fonts inside comply to the third version of
the Unicode standard. Moreover, there are some
special featuresthat needto be mentioned:

Greek numerals Kerkis supports all of Ba-
bel's commands for Greek numerals, such as
\greeknumeral and \Greeknumeral . For ex-
ample, \greeknumeral{99 99} gives y and
\Greeknumeral{999 9} gives yJ J' Of course,
these commandsproduce the numbers as they were
written by the people in the Hellenistic era and
not by anciert Greeks. Ancient Greeks wrote
only in capitals using special glyphs| which Kerkis
provides. They are accessiblewith the \athnum
command provided by the padkage athnun? by A.
Syropoulos; athnum is part of Babel. For ex-
ample, the numbers 1, 2, 5, 10, 50, 100, 500,
1000, 5000, 10000and 50000are I, Il, P, D, , H,
, Q. , M, ., while \athnum{9999} produces
QQQQ HHHH DDDDPIIII
For the numerals used after the Alexandrian
grammarians, Kerkis tries to clean up a little bit.
The letter from the cb fonts wasaddedto Greek by
the christian church (Hebrew letter \k oph") and has
nothing to do with the ancient Greek language. So
this designwasremovedfrom Kerkis and replacedby
the true qoppawhich is and accessedvith \qoppa
(this glyph is also available by the cb fonts for the
number 90, although not by default). The situation
is similar for the number 6. cb fonts give . Again
this symbol is non-existert in anciert Greek. The
correct symbol for 6 is digammaand Kerkis provides
this asthe default: \greeknumeral{6 } gives®”.

Glyph variations This is a unique feature of the
Kerkis family. Greek typography has some letters
whose shape varies, depending upon their position
in the word. One sudh is sigma. When a sigmais at

2 There has been a confusion about the Greek numerals.
For reasonsnot to be explained here (see|[8]), the true Greek
numbers are known as Athenian numbers and these are the
ones accessedwith the athnum package.
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the end of a word it changesfrom s to c. The same
is true for seweral other letters when they appear at
the beginning of a word. Thus we have b, z, j,

r, f plus two forms for p and e. For example,

compare
biblEp, ziz nio, jum jhka, riptro, faflat™c
with
iblDo, iz"nio, um jhka, iptro, aflat’c
The second form of  (the initial one) will be

reworked asthe di erence with the rst form is not
clear in small sizes. The secondform of p is under
construction.

Finally, the secondform of e posesa \virtual
font" problem that is worth being mentioned. This
form is (compare with e). This secondform is
usedwhen epsilonwas followed by iota or iota-tonos
(iota-dashed). Sowe would like the combinations ei
and ebto have the secondform of epsilon, that is
i and B. Howevwer, this appearsto be impossible
for the ebcombination (in the previous lines
is accesseddirectly with a \symbol command).
The ligature mecanism provided by virtual fonts
provides only the =|> and =|>> operators which
make the medanism skip letters forward. But we
needto rescanfor ligatures skipping to the left! An
operator (denoted, say, by =|< and =|<<) would
enable the ligature medanism after constructing
iota-tonos (as the ligature of tonos and iota) to skip
badkwards(!) and recognizeebas a new ligature to
act upon. We think that this addition would help
the installation of complex typefacesin TEX. We
would welcomesud an addition to the virtual font
mechanism.

The small capitals series

As said before, Kerkis provides true small capitals
for both the Latin alphabet and the Greek alphabet.
When writing in capitals we do not write accens
in Greek. However, Kerkis provides acceried small
capitals as a stylistic alternative: aehiouwand”
e b O,.

The small capitals font includes the old style
numbers. Thus 0123456789 are accessedvith

\textsc{012345678 9}.

Small capitals are available in oblique form as well:
0123456789abg. kerkis.sy provides the commands
\scslshape and \textscsl{} for accessingthese

glyphs.
The semi-b old series

The semi-bold seriesis as complete as the normal
weight series. It is accessedby the commands
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\sbseries and \textsb{}
showing the dierent weights:

Here's an example

Ek Diic argimesja (normal)
Ek Diic argimesja (semi-bold)
>Ek Diic argimesja (bold)

The italic shape is also available:

£k Diic argimesja (normal)
>EkDiic argimesja (semi-bold)
£k Diic argimesja (bold)

The italic shape

Kerkis provides a true italic (not just the roman
slanted). The Latin part is again based on URW
Bookman but completed with missing glyphs such
as the f-ligatures, as before. The Greek is also a
true italic with the exception of orfw which are
essetially the roman slanted (this was easily done
with PfaEdit). Nonetheless,those letters with two
forms have a true italic for the secondform:

The uprigh t italic shape

An upright italic shape is available through skew-
ing. The shape can be called with the commands

\textui{}  and \uishape . It looks like this:
The brown fox jumps (n/ui)
The brown fox jumps (n/it)
The brown fox jumps (sb/ui)
The brown fox jumps (sblit)
The brown fox jumps  (b/ui)
The brown fox jumps  (bl/it)

The sans font

Kerkis Sansis the companion sans serif face that
comeswith Kerkis. The font is based on Avant
Garde. The Latin part comesfrom a free font
found on the Internet. We improvedit considerably
by simplifying curvesand adding missing ligatures.
The Greek part was again newly designedto match
the Latin part. Again PfaEdit was the main tool
plus Fontographer for its \c hangeweight" function.

The choice was made on the basis of common
elemerns in the structure of Avant Garde and
Bookman. They are similar in spirit, aperture, eye
sizeand, basedon personaljudgmernt, they gonicely
together.

Kerkis Sansfully supports the Greek language
through Babel. Here is an example:
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FkDiocrg,mesja ,tanoldépot Sndrec 4Amen
Srrhton; mestaFa Didc pesai man,guiab,
pesai d ,njr,pwn ,gorab, mest” ta “lassa
kai limanec;p"nth da Diéac keqr meja p“ntec.

The euro

The symbol for the Euro is provided with the \euro
commandwhile in Greektext (in the Igr encading):

Roman
Sans

Usage tips

This section is set with Kerkis Roman and KerkisSans
as a sample, using both fonts. If one uses Kerkis

for mathematical texts s/he can use the Times math

fonts (mathptm.sty) and still draw the math alphabet

from the Kerkis Italic font (kmath.sty). For slides one
can use the Kerkis Sans with mathematics from

the cmbright.sty package. In both cases kerkis.styand

kmath.sty must be loaded after the above packages.

Here is a sample with Greek:

Oi perblamproi Naob,oi ekplhktikob koinwniko-
politikob esmobtwn Ajhn .n kai thc Sp’rthc , ta edk”
ag'lmata, h paideutik tragwdba, h exuywtik  Fi-
losoba, san oi karpob mi"c makr’c suneidhsiak ¢
diergasbac pou epitelesjhke sthn progristianik El-
I'da . 'Omwco aplic aumasmic, h ari" nostalgba,

h dialektik mino enatenish tou pareljintoc  den
odhgoOn par”  se stePra progonolatrePa.

Auti  pou aporrof” to diki mac endiaféron,
ebnaioi Bzectwn sullyewn pou edhmioOrghsan to
megalebdou Ellhnikou Ejnouc. Mac endiaférei o tri-
poc pou o k'je {polbthc} {imoioc} antilamb“neto
th Fush kai ton eauti tou, mac endiaféeroun ta sun-
aisj mata , ta ineira kai oi projéseic pou od ghsan

sth mujoplasPa, th logik sOllhyh tou Kismou kai
sto megalebothc ilosofik ¢ diano sewc. (The text
is from http://www.diipe tes.gr.)

Conclusion

Kerkis was, and remains, an experiment of how a
Type 1 font with Greek glyphs may be used with

IATEX. Of coursethere are still many designissues
but all the necessaryinformation for installing and

usinga Type 1 font is available to usersof the Greek
language. This also includes the encading vectors.
The project triggered several articles written in

the journal of the Greek TEX usersgroup EOtupm
[1, 2, 3]
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