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\def\T{{\rm\kern.45em

\vrule width.O2em

heightl.47ex depth Oex
\kern-.47em TH

\def\U{{\rm\kern.30em
\vrule width.O2em

heightl.47ex depth-.O5ex
\kern-.32em U}}

\def\V{{\rm\kern.27em
\vrule width.O2em

heightl.47ex depth-.8ex
\kern-.2gem V}}

\def\W{{\rm\kern.25em
\vrule width.O2em

heightl.47ex depth-.gex
\kern.34em

\vrule width.O2em

heightl.47ex depth-.gex
\kern-.63em W}}

\def\X{{\rm\kern.30em
\vrule width.O2em

heightl.47ex depth-lex
\kern.12em

\vrule width.O2em

heightO.4ex depth Oex
\kern-.46em X}}

\def\Y{{\rm\kern.25em

\vrule width.O2em

heightl.0ex depth Oex
\kern-.27em YH

\def\Z{{\rm\kern.26em

\vrule width.O2em

heightO.5ex depth Oex
\kern.O4em

\vrule width.O2em

heightl.47ex depth-lex
\kern-.34em ZH

% Some dimensions will require

% adjustments at large magnifications.

% Test print

\nopagenumbers
\tabskip=Opt pluslfil
\halign to18.75pc{t\setboxO=\hbox{#}%

\hfil\copyO\copyO\boxO\hfil\cr\cr
\At\Bt\Ct\Dt\E\cr\cr
\Ft\Gt\Ht\It\J\cr\cr

\Kt\Lt\Mt\Nt\O\cr\cr

\Pt\Qt\Rt\St\T\cr\cr
\Ut\Vt\Wt\Xt\Y\cr\cr

t t\Z\cr\cr}
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Using Greek Fonts with 'lEX

Silvio Levy
Princeton University

In this document I hope to show that typesetting
Greek in 'lEX 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 'lEXnical 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:
a~y8€~~6LXA~V~O~?a,u~x~~
abgdezhjiklmnxoprstufqyw

There is no digamma yet. The same character
os' will print as 'a' or 'C;',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
% % othercommandsaredefined
This is English text.

\begingreek
This is Greek text.

\endgreek

When you 'lEX this file, you get the following
gibberish:

This is English text. T~Lc;LC;r?€€X ,€~,.

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 Iafter
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 I >-hn <0 l' ogos
gives tv <x?xTi~v 6 Myo<;. 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 followedby a grave
accent, in which case the breathing + accent combination is
typeset as a 'lEX \accent over the vowel. This means that
words containing such combinations cannot be hyphenated
in (standard) 'lEX; 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:
! ; , " ..
! ? " « »

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 'lEX. In. a future
release there will be tick marks for numbers (0('= 1,
,a.= 1000).

Hyphenation

A hyphenation table for both modern and ancient
Greek is currently being debugged. For now one can
use plain 'lEX 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 'lEX, 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 'lEX
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 .tax sets things up so that in Greek
mode the control sequences \tt and \bi switch to
a typewriter and a bold Greek font, respectively:
thus {\tt s' '>agap-w} gives a'liyom(;i. (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 -4A15-'lEX and IJ.'lEX for increasing or
decreasing point sizes don't work yet; they will in a
future release.

The characters that form diacritics«, >, "
., -, " and I) are treated differently depending
on whether or not you're in Greek mode. More
exactly, under plain 'lEX these characters (with the
exception of -) have a \catcode of 12: they print
as themselves, and they cannot appear in control
words. But in Greekmode', ., -, " and I 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'alia}
\endgreek
will cause an error message about an undefined
control sequence \hi il ' alf a, instead of printing

~~tyO( aA~o(
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 'lEX
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.l{\begingreek .1\endgreek}

\hellenize{d'uo >'h tre-is.}
he would be unpleasantly surprised by the following output:

Mo "7) "C?&L<;,
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 'lEX; 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 ofTUGboat, especially pages 119-180.
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Test of grreglO on March 1, 1988 at 1352

T~ <n:LY~~"tOtl"tTjVLw6(,) 1t6ao ~expu'VexL "to ~U<n:~pLO "tTj~

~o~oA6YTjOTj<;. 'n<; "twpex, XexvEt<;8tv ~tpEL1t(;)<;dpexaex "ta

8uo Xp6VLex~OU <n:O "AyLOv "01'0<;. 01cpo..OL ~OU 6exppouv
1t6><;1tTjyexva 8(;) ~u~exv"tLva xovta~ex"tex~&:1tO~u<n:Lxo1tcX6ELex

va ~~a(,) ~La 1tEpexa~tvTj It1tOX~, Kext "twpex, vel, v"tpt1tO~exLva

~LA~a(,),
II(;)~ va "to 1t(;)j eu~ou~exL ~vex &.VOL~LcX"tLXO8ELALv6, 1tOU

Xex"tt~exLVex "tov Tex~YE"to, ~La ~excpVLX~ 6UEAAex ~E xuxA(,)aE

xov"ta <n:ou<; IIEV"texuAou<;. T6ao cpO~EpO<; &.vE~oa(cpouvex<;,

1tOUbEaex xex"texyTj<;YLa va ~~v YXpE~L<n:(;).at &.<n:pex1tE<;

~' !~(,)aexv 6Aou6E XL !xAELaex "ta ~cX"tLex~~v "tucpA(,)6(;),

xexl xex"tcXXex~ex, 1t«n:o~ex, 1tEpt~Evex. "01..0 "to 1texvu<jJTjAo

~ouvo hpE~E, xext 8uo !Aex"tex 8t1tAex ~ou "taexxt<n:Tjxexv&:1t'

"t~ ~taTj xext ~p6v"tTj~exv XcX~ou. "EVL(,)6ex "to 6ELcXcpL"tOu

XEPexuvOU <n:ov &:tpex, xexl ~excpvLxa ~tO1texaE ~~1t6pex, bE-

aEV 6 &VE~OC;, xexl xov"tpt<;, 6Ep~EC; <n:elAE<; ~pox~ x"tU1tTj-

aexv "ta 8Ev"tpa xext "to x(;)~ex, To 6U~cXpL,~6pou~1tex, "to

cpexax6~TjAo, "to CPALoxouvL, x"tU1tTj~tvex &:1t' "to vEp6, "t(vex~exv

"tlc; ~Up(,)8LtC; "tou<; XL BA7) ~ yTjc; ~UpLaE.
(From K&zantzakis' "Symposium")

, AAA' &'xoUaOV"texL, ltelV1tEp EU 80xjjc; MYELV, "t68E 8t aou

ItvEv6Tjaex &~ex Myov"to<;, xexl1tpO~ lt~exU"tOVOXO1t(;)' Ei B"tL

~a.AL<n:cX ~E Eu6ucpp(,)v 8L8cX~ELEV, &<; 01 6EOt &1texV"tE<;"tov

"tOLOU"tOV 6cXvex"tov~YOUV"texL &8LXOV ElvexL, "tt ~CXAAOVItY6>

~E~cX6Tjxex 1texp' Eu6ucppovoc;, "tt 1to"t' It<n:tv "to Bm6v "tE xext

"to &:v6movj 6e:o~LaEC; ~EV yap "tOU"to "to !pyov, &<; !OLXEV,

E'tTj &v' &:AAa yap ou "tou"tcp ItcpelvTj &p"tL &pLa~tvex "to <S-

aLOV xext ~~. "to yap 6Eo~LaE<; ov xext 6EOcpLAEC;ItCPcXvTj.&<n:E

"tOU"tou ~tv &:cp(Tj~taE, (;) Eu6ucppov' e:i ~OUAEL, 1tcXV"tEC; exu"to.

~ye:(a6(,)v 6Eol &8LXOV xexl1tcXv"tEC; ~Laouv"t(,)v. &:AA' &pex

"tOU"tO vuv lt1texvop6w~E6ex Itv "tij} A6ycp, &C; 0 ~tv &v 1tcXV"tE<;

01 6Eol ~La(;)aLV, &'v6m6v It<n:LV, 0 8' &v cpLA(;)aLV, Bmov' 0

8' &v 01 ~EV cpLA(;)aLV, 01 8E ~La(;)aLV, ou8tupex ~ ex~cp6"tEpexj

&1" ou"t(,) ~OUAEL~~i.v &pta6exL vuv 1tEpt "tOU 6atou xext "tOU
&:voatouj (From Plato's "Euthyphro")
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Test of grreglO on February 6, 1988 at 1647

TY) onYILY) 'tov't'l) vu~9<o> ItOOO ~a.pu 'Va.L 'to ILUO-nlPLO 'tijc;

~OILOA°rrJ°1)C;, .Oc; 't~pa., Xa.vtlC; OEV ~£ptL ItWC; dpa.oa. 'tOL

QUO XPOVLa. ILOU O'tO "A YLOV wOpOC;. 01 cptAoLILOU9a.ppouv

ItWC; ttijya. VOLow ~U~a.V'tLVOLxovtalLa.'ta. 'iJ a:ItO lLua'tLxoIt1i9tLa.

VOL~1)0<0>ILLOLIttpa.alL£V1) £1t°X1). Ka.L 't~pa., vii, v'tP£It°ILa.L VOL

ILLA1)a<o>.

IIwC; VOL'to ItW; aUlLoulLa.L tva. dtVOL~LIi'tLXO OtLALVO, 1t0U

Xa.d~a.LVa. 'tov Ta."yno, ILLOL~a.cpVLXY)9utna. ILE xuxA<o>at

XOV'tOL a'toue; IItv'ta.uAoue;. Tooo cpo~tpOe; IivtlLoatcp Ouva.e;,
1t0U £lttaa. xa.'ta.yije; YLOLVOLlLy)v yxptlLLa'tw, Ollio'tpa.ItEe;

IL' £~<o>aa.v OAou9t XL £xAtLaa. 'tOLILIi'tLa. lLy)v 'tucpA<o>9w,

Xa.L xa.'tliXa.ILa., IttO'tOILa., IttptlLtVa., "01.0 'to lta.vu<jl1)AO

~OUVO hptlLt, xa.l QUO £Aa.'ta. otltAa. ILOU 'taa.xta't'l)xa.v lilt'

'tij 1L£G1) Xa.L ~pOv't'l)~a.v XliILOU. wEVL<o>9a.'to 9tLlicpL 'tau

xtpa.uvou a'tov Ii£pa., Xa.L ~a.cpVLXOL~tOIta.Ot 1, ILTtOPa., £ltt-

atv 0 livtILOe;, Xa.L xov'tpte;, 9tPILEe; a'tIiAte; ~poXY) X'tult'Y)-

aa.v 'tOt OtV'tpOt Xa.L 'to xwlLa., To 9uILOCpL,Yj 9pOUILTta., 'to

cpa.axolL1)Ao, 'to CPALoxouvL, X'tuItYjlLtva. lilt' 'to VtpO, 'ttva.~a.v

'tLe; lLup<o>oLte; 'tOUC; XL OAYjYj yije; lLuPLOt.

(From Kazantzakis' "Symposium")

.AAA' IixouaOv'ta.L, £livlttp tV oox'fie;AtytLv. 'tOOt O£ aou
£vtvoYjaa. Zilla. Atyov'tOe;, Xa.LTtpOe;£1La.u'tov OXOIt(;)' d O'tL

ILIiALa'tli ILt Eu9ucpp<a>v OLoli~ELtV, ~e; 01 9tOL ZiTtCxvue;'tov
'tOLOU'tOV9liva.'tov YjYOUV'ta.LliOLXOVtlVa.L, 'tt ILOCAAOV£yw

ILtlLli91)xa. Ita.p' Eu9ucppovoC;, 'tt 1t0't' £a'tLv 'to oaLOv u Xa.L

'to IivoaLOv; 9tOILLaEe; ILEvYOLP'tou'to 'to £pyov, ~e; £OLxtv,

ttYj liv' IinOL YOLPou 'tou't~ £cplivYj lipn ~pLalL£va. 'to 0-
aLOV Xa.L 1L1)' 'to YOLP 9tolLLaEe; OV Xa.L 9tOcpLAE:e; £ cplivYj, ~au
'tou'tOU ILEv Iicpt1)lLtat, W Eu9ucppov' d ~ouAtL, Ttlivue; a.u'to
Yjytta9<o>v 9tOL liOLXOVxa.t Ttlivue; ILLaouv't<o>v. lin' ~pa.

'tou'to vuv £1ta.vop9~ILE9a. tv 'ti;) A6y~, ~e; 0 ILEv ocv Itlivue;
01 9tot ILLa(;)aw, a:voaLov £a'tLv, 0 0' OCVcpLA(;)aLv,oaLOV' 0

0' OCVollLEv <pLAwaLV,01 OE ILLo(;)aLv, ouOtUPa. 'iJ a.lLcpouPa.;
~p' oiJ't<o>~ouAtL TJILLv~pta9a.L vuv Ittpt 'tau oatou Xa.L 'tau
livoolou; (From Plato's "Euthyphro")

These text samples were set on a Xerox 4500; thanks to Tom Reid for
the METAFONTprocessing.
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Test of grregl0 on March 1, 1988 at 1352 Page 2

'0 '1 '2 '3 '4 '5 '6 '7

'OOx - aa. a a' a8 aE acp ay

'Olx of) af...
"Ox

crtJ m ax a av, ao

'02x G7t ax ap aa G't au a(,)

'03x a acjJ aC
"

"lx

'04x
n

!
- .. .. % '

'05x ( )
* /

"2x
+ , -

'06x 0 1 2 3 4 5 6 7

'07x 8 9 ' , "3x
: =

;

'lOx
T A B " E r

'llx H I e K A M N 0
"4x

'12x n X p E T T u n
'19x "\If Z [

T
]

" " "5x
-

'14x
'

a. .a 8 E cp Y

'15x a f...
"6x

T) L x V 0

'16x 1t X P c; "t U (,)

'17x cjJ C
- "7x

" II -

'20x ?t & &; a?t aq.

'21x Ii & & ali a
"ax

'22x IX Ii & aa. & aq.

'23x t
"9x

aT}

'24x a 11 an "Ax
'25x Tj jj 1i aTj j) fj fj aft

'26x 6> a <I> a

'27x If> liJ a <;> if> if> a<;>

"Bx

'30x (;) (:) (:) a(,) <i> <i> a

'31x t t t at u 0 0 au
"Cx

'32x l t t al u 0 au
"Dx

'33x L l t m G 0 0 au

'34x t t; t at 0 6 0 ao
"Ex

'35x t ! at 6 3 0 a6
'36x L t t t U {) (j Q

'37x P , , - "Fx
q. T) a a a

"a "9 "A "B "c "D "E "F


