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\def\T{{\rm\kern.45em
\vrule width.02em
heightl.47ex depth Oex
\kern-.47em T}}
\def\U{{\rm\kern.30em
\vrule width.02em
height1.47ex depth-.05ex
\kern-.32em U}}
\def\V{{\rm\kern.27em
\vrule width.02em
height1.47ex depth-.8ex
\kern-.29em V}}
\def\W{{\rm\kern.25emn
\vrule width.02em
height1.47ex depth-.9ex
\kern.34em
\vrule width.02em
height1.47ex depth-.9ex
\kern-.63em W}}
\def\X{{\rm\kern.30em
\vrule width.02em
heightl.47ex depth-lex
\kern.12em
\vrule width.02em
height0.4ex depth Oex
\kern-.46em X}}
\def\Y{{\rm\kern.25em
\vrule width.02em
height1.0ex depth Oex
\kern-.27em Y}}
\def\Z{{\rm\kern.26em
\vrule width.02em
height0.5ex depth Oex
\kern.0O4em
\vrule width.02em
height1.47ex depth-lex
\kern-.34em Z}}

% Some dimensions will require

% adjustments at large magnifications.

% Test print
\nopagenumbers
\tabskip=Opt plusifil
\halign to18.75pc{&\setbox0=\hbox{#1}}
\hfil\copyO\copyO\boxO\hfil\cr\cr
\A&\B&\C&\D&\E\cr\cr
\F&\G&\HE\I&\J\cr\cr
\K&\L&\M&\N&\O\cr\cr
\P&\Q&\R&\S&\T\cr\cr
\UE\VE\WE\X&\Y\cr\cr
& &\Z\cr\cr}
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Using Greek Fonts with TEX

Silvio Levy
Princeton University

In this document I hope to show that typesetting
Greek in TEX using the gr family of fonts can be as
easy as typesetting English text, and leads to equally
good results. This is meant to be a tutorial, not an
exhaustive discussion; some TEXnical remarks that
should be useful after the reader has acquired some
familiarity with the fonts are printed in fine print.

The Alphabet

In order to typeset Greek text, you need to go
into “Greek mode.” This is achieved by typing
\begingreek anywhere in your document; Greek
mode will remain in effect until you type a matching
\endgreek. While in Greek mode, the letters ‘a’
to ‘z’ and ‘A’ to ‘Z’ come out as Greek letters,
according to the following code:

aBydelinbixipvionocotvgyxdo
abgdezhjiklmnxoprstufqyw

There is no digamma yet. The same character
‘s’ will print as ‘e’ or ‘¢’, depending on its position
in a word.

The system does this by accessing a ligature of ‘s’ with
any other letter that follows it. If, for some reason, you want
to print an initial/medial sigma by itself (as in the table
above), or at the end of a word, you should type ‘c’.

Try to typeset some simple text now. Create a
file containing the following lines:

\input greekmacros % where \begingreek and
% % other commands are defined
This is English text.

\begingreek

This is Greek text.

\endgreek

When you TgEX this file, you get the following
gibberish:

This is English text. T g I'ogex te&T.

If you say \greekdelims near the top of your
file, the character $ can be used in place of both
\begingreek and \endgreek. The control sequence
\math takes on the former meaning of $.

Editor’s note: Thanks to Doug Henderson for
METAFONTing the typesetter fonts from Silvio
Levy's .MF source files. Doug was also respon-
sible for the typesetter renditions of the APL fonts
in TUGboat 8#3.
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Accents and Breathings

To get an acute, grave or circumflex accent over a
vowel, type *, ¢ or ~, respectively, before the vowel.
To get a rough or smooth breathing, type < or >
before the vowel (or rho) and any accent that it
may have. To get an iota subscript, type | after
the vowel. A diaeresis is represented by ", and if
accompanied by an accent it can come before or
after the accent.

For example, >en >arq”h| >"hn <o 1’ogos
gives év doyf} fiv & Aéyog. Neat, ain’t it?

Accents and breathings, too, are typeset by means
of ligatures: a vowel with a breathing, an accent and iota
subscript, for example, is realized as a four-character ligature.
The only exception is when a breathing is followed by a grave
accent, in which case the breathing + accent combination is
typeset as a TEX \accent over the vowel. This means that
words containing such combinations cannot be hyphenated

in (standard) TEX; but this is not a problem because, with
the exception of very rare cases of crasis, all such words are

monosyllables.

Punctuation

Here's the table of correspondences for punctuation:
) ! H P w oo
y O oo O 0E )

The last three entries represent the apostrophe and
quotations marks. The other available non-letters
are the ten digits, parentheses, brackets, hyphen,
em- and en-dashes, slash, percent sign, asterisk,
plus and equal signs. All of these are accessible
in the same way as under plain TEX. In a future
release there will be tick marks for numbers (o' = 1,
o= 1000).

Hyphenation

A hyphenation table for both modern and ancient
Greek is currently being debugged. For now one can
use plain TEX with its (English) hyphenation table,
which gives the right results about 90% of the time
(amazing, isn’t it?). Be sure to proofread your text
carefully, unless you've turned hyphenation off.

In standard TEX, only one hyphenation dictionary can
be used in a job. Thus, even with a Greek hyphenation table,
a file that combines Greek and English text is likely to be
incorrectly hyphenated. Michael Ferguson's extension to TEX
handles multiple hyphenation tables, and hyphenates words
containing \accents (cf. the previous fine print paragraph).
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Interaction with other macros

While in Greek mode you can do just about every-
thing that you can outside: go into math mode,
create boxes, alignments, and so on. The file
greekmacros.tex sets things up so that in Greek
mode the control sequences \tt and \bf switch to
a typewriter and a bold Greek font, respectively:
thus {\tt s’’>agap~w} gives o’dyand. (Try it.)
On the other hand, there are no “italic” or slanted
Greek fonts, so \it and \sl will give you the same
fonts as outside Greek mode. The various construc-
tions under 4AS-TEX and IATEX for increasing or
decreasing point sizes don’t work yet; they will in a
future release.

The characters that form diacritics (<, >, ?,
¢, 7, " and |) are treated differently depending
on whether or not you're in Greek mode. More
exactly, under plain TEX these characters (with the
exception of ~) have a \catcode of 12: they print
as themselves, and they cannot appear in control
words. But in Greek mode ’, ¢, 7, " and | are
“letters”, that is, they have a \catcode of 11, while
< and > are active, with a \catcode of 13. This
may be important even for beginners because it
means that ’, for example, can be taken as part of
a control word. Thus the sequence
\begingreek
\line{wm’ega\hfil’alfa}

\endgreek

will cause an error message about an undefined
control sequence \hfil’alfa, instead of printing

wuéya dhpa
as you might expect. (I hope classicists will forgive
this use of the modern Greek one-accent system.)
The solution, of course, is to remember to add a
blank after the \hfil.

A more subtle problem arises when you use Greek
text in macro arguments, if the arguments are scanned
while you're outside Greek mode. This is because TEX
assigns \catcodes to tokens as it first reads them, so when
the argument is plugged into the body of the macro the
characters above have the wrong \catcode. If the legendary
Jonathan Horatio Quick were to write

\def\hellenize#1{\begingreek #1\endgreek}

\hellenize{d’uc >‘h tre~is,}

he would be unpleasantly surprised by the following output:
8Yo "1 toe g,

which can be explained as follows: the ~, which should be

a letter, is seen as an active character, and expands to a

blank as in plain TEX; while the breathing, which should be

active, is not, and in particular it doesn’t do the right thing

when next to the grave accent. Solutions to this problem

require a bit of wizardry, and will not be discussed here; see,

for example, Reinhard Wonneberger’s article in the October,

1986 issue of TUGboat, especially pages 179-180.
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Test of grregl0 on March 1, 1988 at 1352

TH otiyph Todtn idbe téco Papt 'vai 10 puothplo Tig
Eoporéynomg. ‘g tdpa, xavelg dtv Eépel nig mépaca Td
Bud xpbvia pou atd “Ayiov "Opog. Ol glhot pou Bappoiv
nig wiya va 86 Pulaviiva xoviouata f} dnd yuotixondfeia
v& {how wé tepaouévn énoxt. Kal tdpa, vd, vipénopat va
uifow.

Mg vt o nd; Ouuodua Eva dvolgidtico Selhvd, tob
xatéBawva tov Tabyeto, i Sapvidd) BoeAha ut xUxhwoe
xovtd otolg Ievravhots. Téao pofepds dvepoaigouvag,
nol Eneca xatayfic yid v uiv yxpepoatd. Ol dotpantg

u’ Ewoav 6X0lbe xt Exheoa T patia piv TUEAKED,

xal xatéyapa, tliotoua, neplueva. “Olo to navignio
Bouvo Etpeue, xal dud Ehata dimha pou toaxiotnxay dn’
™ péom xal BpdvinZav yduou. “Eviwba 1o Beidgl 00
xepauvol atdv dépa, xal Eapvucd Eéonaoce ) undpa, Ene-
oev 6 &vepog, xal yovipés, Beputc otdheg Ppoyd xtinn-
oav t& devipd xal 1o ydpa. To Bupdpt, ) Bpoduna, to
paox6unio, To gAtoxovvt, yturtnuéva dx’ 1o vepd, tivaav
Tlg pupwdiés Toug xL BAn A yiic wipLoe.

(From Kazantzakis' “Symposium”)

*AAN’ dxoloovtat, édvrep eV Soxjic Aéyewv. t6de B gou
évevénoa dua Aéyovtog, xal tpdg éuautdv oxond: el bt
pdhotd pe EdBigpwv 8iddkeiey, dg ol Beol &navreg tov
totoltov Bdvatov fyodvrar &Sixov elvat, T udilov éyd
pepdbnxa rap’ EvBigpovog, ti not’ éotlv 10 Bowbv Te xal
10 dvbatov; Beoprats ptv yap Tobto 1o Epyov, ¢ Eouxey,
gln &v' A\ yap 00 ToUTw Epdvn dpTL Gplopéva o &

ooV xal Wi 10 Ydp Beoutotg dv xal Beoguhis pdvn. dote
toUtou piv doinul oe, & E0Bigpov: el Boldlet, ndvreg adtd:
fiyeloBwv Beol &ducov xal mdvteg uroovviwy. AN doa
ToUTo ViV énavopfdueda év @ Adyw, g & uév &v ndvteg
ol Beol wodoty, dvéoidy Eotiy, 8 &’ Av gukdaly, Boov &
3’ &v ol uév guidoy, ol 8¢ wowaowy, oldétepa f) apgdTepa;
&p’ obtw Polher Huiv bplobar viv nepl 10U dolou xal 100
dvoolou; (From Plato’s “Euthyphro”)
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Test of grreglO on February 6, 1988 at 1647

TH onyun Todm ndbw néoo Papd 'var 1o puotipo Tig
Eoporéymone. ‘g tdpa, xavels div Zépet ndg népaca Ta
Sud xpbéwa pov o1d “Ayiov “Opog. Ol gikot wov Bappodv
nog miye v 88 Bulavtivi xoviopata f &nd puotixondbela
v {How wa nepaopéwn énoxh. Kal tdpa, vé, vipéropat va
pthow.

Mg va to nd; Oupodpan Eva dvoridtixo Sethivd, mod
xatéBauva tov Tabyeto, wik Sapvieh Bichha pt xixhwoe
xovtd at1od¢ [levravdolds. Téoo gofepds dvepoaipovvag,
nod Ercoa xatayig Yk va pRy yxpewiotd. Ol dotpanig

w’ EZwoav 6hoibe xt Exheloa Td pdtia piv TUPAWOE,

xal xatdyapa, tiotopa, nepipeve. “Olo 1o navigmho
Bouvo Etpepe, xal dud Ehata dimha pov toaxiomxay an’
) péom xai fpédvmiav ydmov. "Eviwba 1o ferdpl 10l
xepauvold otdv aépa, xal Sapwixk {éonace N wndpax, Ene-
oev & &vepog, xal yovipég, Oeputg otdheg Bpoyn Yrimm-
oav t& Sevipk xai 10 ydpax. To Bupnépr, % Bpoduna, o
paox6unio, 16 pAoxovvt, yTumuéve &r’ 10 vepd, tivaiav
tig pupwdiég Toug %L 6hn B viig wiproe.

(From Kazantzakis' “Symposium')

*AMN' dxovoovta, édvrep £0 Boxfig Aéyelv. téde 8¢ cov
¢vevémon &pa Méyovrog, xui npdg Epautdy oxond: el fTu
péhiotd pe EvBOgpwv SibdZeiey, dg ol Beol &mavreg tov
totoltov Bdvatov Hyodviar &duxov elvay, Tl p&lhov £yd
uepdbnxa nap’ EvBGgpovog, ti not’ éotiv T Sai6v Te xal
td dvbarov; Beopuatg wiv yap todto to Epyov, d¢g Eowxey,
eln &v' &AA& Yap 00 tolbtw Epdvn dpTt bplopéva 1o 8-
ooy xal uf' 10 Yap Beopstg By xai Beogihiq Epavn. Gote
toltov piv dpinui o, & EWBOppov: ei Bodhet, ndvreg avtd
HyeicBwv Beot &buxov xai mévreq pioodvrwy. dAN’ dpa
toUto viv énavopBdpela év 18 héyw, dg 6 piv &v ndvreg
ol Beol pswoty, dvéoiév égtiy, 6 §' &v plhdaiy, Sotov: §
3’ &v ol utv puAdaoty, ol Bt wodoty, ovdétepa ) appdrepa;
&g’ o9tw Poihet Huiv Hplobat viv nepl To0 dolov xal tob
dvoaiov; (From Plato’s “Euthyphro”)

These text samples were set on a Xerox 4500; thanks to Tom Reid for
the METAFONT processing.






