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The font table shows the Ethiopic alphabet,
which was designed with METAFONT, and its pho-
netic representation. The Computer Modern family
of fonts served as a raw model almost in every as-
pect. Fortunately, with slight modification, the CM
parameter and driver files (of course under different
names) filled a gap that would have required inten-
sive work in defining and generating the font. The
font has distinctive characteristics compared with
the ‘traditional’ one. The height of all characters,
except the families of “A, ¥, T, £”, is the same. Full
calligraphic effects are not added because the ‘usual
types’ don’t feature identical calligraphic patterns.

Typesetting Ethiopic Alphabet

One of the serious challenges remaining in this
project is that of incorporating the Ethiopic al-
phabet with the TEX typesetting system. Now,
the testing process is underway, but some problems
remain unsolved.

a. Overall, there are more than 256 characters in
the Ethiopic alphabet. Both METAFONT and
TEX can handle 256 characters without prob-
lem, but hardware restrictions and the methods
of usage require that the number of characters
must be adjusted with the keyboard|3].

b. Let’s assume that problem (a) is solved using
“ligtable” and “control sequences”. Now, for
a person who cannot speak and write English,
but who wants to use the Ethiopic alphabet
to typeset documents, there has to be an
“Ethiopic editor”. Thus, an interface between
the TEX system and the Ethiopian language
must be devised for non-English speaking users.
These are the main problems that require

extensive effort in order to make the ETHTEX
project fruitful. Hopefully, in the near future, these
problems will be solved.

In the Fall of 1987, we were talking ‘how we
should start the project’, but now we are talking
‘how we should solve the remaining task’, so that
the project would be fruitful. The EFHTEX project
was done partially as senior project at University
of Houston-Downtown. Above all, it wouldn’t
have been possible to come this far without a
profound commitment and genuine participation of
Dr. Brian Bourgeois and Dr. Victor Espino, the fac-
ulty members of Department of Applied Mathemat-
ical Sciences at University of Houston-Downtown.
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Typesetting Modern Greek with
128 Character Codes

Yannis Haralambous and Klaus Thull

“Ved dette vaeret,
nar det regner
sa sngr det”

— Frgydis Frosk

In european scripts where diacritical marks are
common, there are (at least) two reasons to avoid
TEX’s accent mechanism in favor of many accented
characters. '

One is the possible misplacement of accents by
dvitype's rounding algorithm; the second is lack
or invalidity of hyphenation. For example, large
portions of german text may be unhyphenatable,
and, given the german inclination to long words,
may not be in shape to be typeset at all. Thus, in
Europe, the obvious thing to do is: let METAFONT
put the accents onto the letters, then access these
characters via TEX’s ligatute mechanism.

Accordingly, the greek fonts created by Silvio
Levy! have 256 characters each, and are a fine
tool to typeset greek texts, ancient as well as
modern, except those containing the most recent
unique accent “*” (see below). But alas, there
is the commercial world, whose device drivers just
cannot do 256-code fonts (even .px1-fonts were seen
on the “Big-Tech” sales exhibition in West Berlin
last winter). The free drivers are in better shape
generally, but often the commercial ones cannot be
disposed of in a hurry. So we decided to reduce
these fonts to 128 characters. We kept only the ones
strictly necessary for writing modern greek without
misusing the \accent primitive. At the same time,
we constructed some new fonts, which we describe
below.
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The Reduced Greek Fonts

In modern post-war greek, the use of the grave
accent “'” (Bapela) progressively faded, so that
only two accents and the breathings were left (this
was the kind of greek the first author learned at
school). So the first reduction we did on Levy’s
fonts was to omit all grave accents. Secondly,
we made ¢ a free character again, so that in the
transliteration one has to type s for o, and ¢ for .
Thirdly, we omitted the iota subscribed letters. All
these, however, can still be accessed by macros if so
wished.

Let’s recall now the procedure, most of which
is due to Levy: to typeset greek, you get into
“Greek mode” by typing \begingreek. Similarly,
you get out by typing \endgreek, but if you have
to do this often, it is better to type \greekdelims
at the beginning of your file. In that case $ is used
to enter and leave greekmode, and \math takes the
former meaning of $ (do not forget to type “\.”).
The transliteration code is the following:

afydelnbixiuvionpogriveydw
abgdezhjiklmnxoprsctufqyw

To get an acute (6Zeia), or circumflex (neplonwuévn)
accent you type ’ (single quote), or ~ (tilde) resp.
in front of the vowel. To get a rough (duoczia) or
smooth (JAf}) breathing you type < or >, resp., in
front of the vowel or the accent, if there is one.
A diaeresis (diahutixd) is represented by " (double
quote), and for a diaeresis with acute accent, just
type "’ (double quote, single quote). To get a vowel
with a iota subscript (broyeypapuévn) you have to
use the macro \I{...}.

If you need one of the omitted accents or

combination of accents, you can get it by a macro:
for example

¢ by \grave{e}l,

& by \breve{al,

7 by \macron{h},

t by \roughgrave{il},

4 by \smoothgrave{o},

& by \diaeresisgrave{w},

U by \diaeresiscircumflex{u},

¢ by \rhorough, and

¢ by \rhosmooth.

Finally, you have access to the following punc-
tuation marks:

x )
. ‘ . ! M « »

R A A ()]
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as well as the ten digits, parentheses, hyphen, en-
dash, slash, percent sign, asterisk, plus and equal
signs.

Some New Fonts

To write mathematics in greek one also needs
slanted letters (for statements of theorems, accord-
ing to amsppt style) and small capital letters (for
titles and references). We have constructed these
fonts, in the same reduced way, so that, together
with the reduced Levy fonts, we obtain a complete
family of greek fonts, namely regular, boldface,
slanted, and small caps. We have called these fonts
rgrrg, rgrbf, rgrsl, rgrsc. Inside of greek mode
you just write \bf, \sl, \smc as usual and \rg
(instead of \rm) to get the regular greek font.

Here is an example of an alleged mathematical
text, complete with translation:

1.1.4. ©EQPHMA. I'id xdfe Betixd dxéooio n, Orde-
XEt ulo Tordda un undevixdv dxepaiwy (z,y, z), TéTow
woTe

z" 4yt = 2"

AnoAEI=sH TOT 1.14. T'éd n = 2, @Tével v& ndpouye
z =3y =4z=35 Tdn> 2 dpivouue v
dnbdeln otév dvayvdotn ody doxnon. 8.E.8.

1.1.4. THEOREM. For each positive integer n, there
exists a triple of non-zero integers (z,y, z) such that

" +y" =z"

PROOF OF 1.1.4. For n =2, we find z = 3,y =
4,z = 5. For n > 2, the proof left to the reader as
an exercise. g.e.d.

Fonts for one-accent greek

Some years after the re-establishment of democracy
in Greece in 1974, a new system of accentuation has
been introduced, omitting completely breathings
and subscript iota, and simplifying the two remain-
ing accents into one “universal accent,” ' (tovixé
onueio). This system is currently taught at school
and it seems that any official document (including
written examinations in some high schools) written
in the old fashion multi-accent system is considered
invalid (1).

So we thought that perhaps people would like
to write in the old system and have a font to
print the same text in fully official one-accent greek.
We created fonts analogous to the reduced regular,
boldface, and slanted which we have denoted by
the prefix “m” (for povotovixd): mrgrrg, mrgrbf,
mrgrsl. Note that the small capitals font rgrsc
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doesn’t have any accents at all, and so may be used
in any accent system.

These new fonts are designed to work with
the same input as the old accent system. The
printed text will follow the current grammar?® (at
least concerning the accent), with one exception:
monosyllables (like articles, prepositions and other
auxiliary words) don’t take any accent at all. To
solve this problem we are working at a Pascal
word processor program, based on Fred M. Liang’s
packed trie device, which will, once given the list
of the accented monosyllables, recognize them, and
replace them by non-accented words. According to
the dictionary of H. Mihiotis®, there are 284 such
words, to which we must add many new and foreign
words.

Of course, you can write your text in one-
accent greek right away (unfortunately there is no
“magic” macro to transform it back into multi-
accent greek ...). With these new fonts you will
get a nice symmetric “universal” accent instead of
an acute or a circumnflex.

To write in one-accent greek you get into
“Greek one-accent mode”, by typing \beginmgreek.
If you are in greek multi-accent mode already, you
must use the macro \monotoniko. There is also the
converse macro \polutoniko. So if you want to
obtain

O Hpaxhertog gheve «td mévta peb»
wat elye Slxio! ...

you type
\beginmgreek 0 Hr’akleitoc ’elege
\polutoniko
((t\grave{a} p’anta \rhorough e~i))
\monotoniko

kai e’iqge d’ikio!...\endgreek

The Greek Numeral Symbols

The so-called Ionian* system of numeration (~fifth
century BC) consisted of the following numerals:

P X T T & X ¢ Q A
100 200 300 400 500 600 700 800 900
The letters F, 9, A are called digamma, qoppa,
sanpi. They belong to an older alphabet. Later on,
as lowercase letters were introduced and as the need
for higher numbers grew, the numerals became:
al pl YI BI sI ¢ cl 1}’ el
1 2 3 45 6 7 8 9
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LI xl )\I “I vl El o’ Ttl ?I
10 20 30 40 50 60 70 80 90

p o' ‘t, Ul (PI XI LPI ‘J)I ml

100 200 300 400 500 600 700 800 900
a By 3 g g I
1000 2000 3000 4000 5000 6000 T000
n 6 M
8000 9000 10000
So, for example, the date February 16th, 1989 would
be written 1§’ ®efpovapiou annd and the following
equality holds:

ol + ¢ =n9e.

Notice that there is no zero. Zero is, and has
always been, the cardinal of the empty set which in
Ancient Greece was not considered an entity in its
own right.

To express numbers greater than 10,000 there
were many ways. One of them was to use 10,000
as a base: thus, for example, 67,536,753 ( =
6753 - 10,000 + 6753) was written M gvy- gthvy.

EXERCISE: If -ywvo means “-gon”, which of the
following polygons can by constructed by rule and
compasses?

W' ~ywvo, Ag’-ywvo, dtZh-ywvo,
ox8-ywvo, Me’ epAl-ywvo, ™9 -ywvo.

Let’s return now to TEX: you can obtain these
symbols by the following macros: \digamma for &,
\vardigamma for f, \Digamma for F, \goppa for
?, \Qoppa for 9, \sanpi for n, and \Sanpi for
A. To get the tick marks which distinguish units
and thousands, you can use \overstroke after the
numeral, or \understroke in front of the numeral.

Symbols for cypriotic greek

The official language of Cyprus is greek. It is
also the language used in the mass-media and at
school. But the language actually spoken is a
dialect, derived from byzantine greek (and as it
seems, far more faithful to ancient greek than the
one spoken in Greece). Some literature has been
written in the dialect, and since there are phonemes
not available in the greek alphabet, cypriotic writers
use several conventions of new symbols to express
them.

In the convention we followed,® the symbols
&, ¥ stand for the sound “sh” (like “shower” in
english, or “mamka” in russian), ¢, Z stand for “”
(like “jazz” in english or “mcyHran” in russian), ),
¥ stand for a ¢ followed by a & (like “nuenuraa”
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in russian) and £, Z stand for a x followed by a &
(like in hindi “ksetriya”).

You can get these symbols by the macros \ssh,
\SSH, \dz, \DZ, \psh, \PSH, \ksh, \KSH. Here is an
example of a small text using these symbols:

AxvéheEes Todg Zepdpotooug, devipby you, vé plldoel,
va @detg THv {wollhay oou, notté adv B4 otepxdoeLs.
T & xavel név’Eepoxayide o By B8 oTéEny YBua

v& &Genaotolv ol pileg oou, mAaoTixay TZL AN axdua.
Ol omaraBxiég tiou’. ol Batiég ndow va of TUMEOLY,
grxidoav o ol T6V haudy, opiyyouy e v& of tvilouyv.
T & nrnéoe ud oradid vepdv, éwd THv mivvouv &Ahol
‘CiL gvvd cxsvtiépscq tiemxupui, Evay Tepodpovpmdhuy.
"Ef6a Eoptdoeg vd GGaotelg notté ol flou dupdt,
YaT'évé of yaoudlovotv ol onadabiié tZL ol Barot.
TS goobv), xaxopllixov, évvd douledxelg Ypbvoug

tza( V& YUPEUXELS 'TOOTAGLEY o TOUE Xaxols YELTOVOUG.
T ol x6mor elg T4vébBepav. Mdyxoupou uév tpoxdue. . .
2 gootvn T6 yalply wou, gTwydy pou, Evva xdues.

From Ilias Georgiou’s “Geloklaman”

On hyphenation

There is still no greek hyphenation list, so one has
to use hyphenation from other languages. We have
compared on an ordinary text, the standard english
(Liang), the german (Schwarz) and portuguese
(Rezende)® hyphenation patterns. The results were
surprising: on 267 possible hyphens, these three
patterns missed 199 (!!), 141 and 149 resp, found
46, 115, 111 correct ones and 22, 11, 7 bad ones (the
portuguese mistakes were less embarrassing than the
german ones). So, for a temporary substitute, we
would choose either the german or the portuguese
patterns.

And since you will be forced to make corrections
by hand, here are the complete actual rules of greek
hyphenation:

Let ¢y,ca,...,¢, be consonants (n > 2) and
v1, V2, V3, U4 vowels. Then we have

RULE 1. The combination vicivy is separated as
V1 — 102 (€X. To-po-Xa-A&)

RULE 2. The combination vic; ... c,v2 is separated
as v, — ¢y ...c,0g if there is a greek word starting
with cicy (A&-omn, xo-@te-pbc), else vici—ca ... chv2
(8dp-pos, &x-Bp6q)

RULE 3. The combinations of vowels v1vg,v1V2v3
Or v1v2V3V4 are not to be separated if they are pro-
nounced as one phoneme (dn-86-v. but &-fit-tn-Tog,
m6 but nd-o).

S. Levy made in his fonts separate characters
of all possible accented letters, to prevent problems
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of hyphenation (TEX doesn’t yet hyphenate words
with accents). The only exceptions he made, were
the two combinations ©, » which occur only on
monosyllables.

In our case, to be able to reduce the fonts,
we were forced to make accents also of *,
*, . (and macros of *, %, %, %, 7, %, 7, §, § as
already mentioned). This of course adds problems
to hyphenation. Nevertheless, ”, ™ occur on one-
and 2-syllable words only, ", * occur rarely and .
depends on the kind of language one is writing (to
find it, you have to go back to older versions of
xabupetovoa as for example in the following lovely
text:

b ?

Evp Eonépay tivd $Eavthfoug T pupohdyid Tou
éxowdrto O Ppoupévtiog éni tiig dupou Thg mapaiiag,
xataBig € olpavév 6 drbotohog éxeivog 1&y Tagé-
vov fivolge S payalpag T othfiy 100 xowwpévoy,
elofyaye Tobe lepolg Saxtiloug tou elg THY oniv xal
gayoov Thy xapdiav EBuBloey althv elg Adxxov TAYen
88atog, émep fylaocev mponyouuévws. “H @Aéyouoa
éxelvn xapdla EppiZev elg t0 UBwp bg auaplc évtog
700 tryaviou, dpol 3t dxpluwoey, Ebeoe mdhy adthv
6 &ylog elg TOvV oMoV NG XAl xheloag THY TANYRY
généotpedev el TOV Buxdv Tou.

~ "Exuyé note, dvayviotd pou, vi droxowundfic ue
dvunbgopov B, xowwduevog va Bpdong xal é5u-
nvoag vd ebpebijc latpeupévog; "Ayvoay 8t elow
ok dvotyelg unyavixds 6 otéua, tva tnpdong eig
TV émxatdpatov Phixa tov cuvhin @bpov. "ANAL
néony alobdveoar yopdv, ul shploxwy elg tOv Ad-
puyya T OxAnedv Bnplov! Oftw &ua fvolZe xal 6
Dpouuévtiog Tolg dgbhaiuois, frowwdaobn va npoope-
en elg Thy dydpiotov Twdvvav thy cuvifn daxpdwy
onovdhy, GAA& mapd ndcay tpoodoxiay ol dghakuol
Tou ebpébnoay Enpol xal v& mpoyeuuation udiiov #
v& xhadoy fobbveto Bpefly petd ToAUNUEPOY VNOTEL-

av 6 xahog Bevedextivoe.
From Emmanouil Roidis’ “The Popess Johanna (1866)”

Note that in one-accent greek, all accented
letters are represented by separate characters in the
code table, so that no hyphenation problem arises.

Samples, Tables, and Remarks
The font rgrrgl0

Kabétav ynpootd g xal thv x0ttale. Nowdbovrag
uid &répavin edyapiotnon va Ty Brénel Etol unpootd
Tou xal Eva dnépavto dvixavorointo mol dév unopoi-
ot vé v tpafrfet otV dyxaAdd tou xal v& Ty Q-
Moel éxel otéy A ol THy elye uifoel v pla
xat povadua gopd ol elye vouboel péou Tou Thv Mo
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Layout for fonts rgrrg, rgrbf, rgrs

‘011 | ARIMIEAKIK,

00z | - | & | & | & &|&|a]H "
Mz | 4 | A | R | R |Hl6lolo]| -
L7270 < N I N < T A A I A I A I

’ ~ o . & o~ 1X
03z | 1O {0l Oo O [0 ¢

P | ¢ | V| " | 1R E| "1,

- 2x
05z | (| ) *t+1, |- /

V6 | 0 | 1 2 314|516 7 '3
Vx| 819 : = ; *
‘10| " |AIB|6|A|E|®|T "y
1z |H|1|© |K|A|M|NJO]|
e | DX |P|Z|TIT| Q] 5
B | 2|02z ]|6] |8 1a] F
Yz |6 |a | Bl |d|lelol|y], 6
5z pq | v | B8 | x| A || Vv]o ¥
16z | m | xle|lo|lt]lv|d]|ow]|,

s - 7x
17t ‘E Ll) c « . » E

“8|"9|"A|"B{"C|"D}|"E|"F

Buopen oty 100 xahoxapol xt BT Té xahoxal-
pL 2UT6, @TdvovTtag 616 droxoplpuud tou, elye »ib-
Mg nepdoer. "ANNG Bév elye dxdua nepdoel tedelwg,
yati éxelvn Beioxdtay tdpa unpootd tou. Kal dév
unopoloe v& xdvel tinota.

The font rgrbf10

KaBétav urpootd tng xal thv xbrtale. Noud-
Bovtag wid drépavn ebyaplotnon va tHhv PAéner
gtoL unpoatd tou xal Eva dnépavo dvixavoroin-
70 oY dév uropolioe vd thv tpafhiiel otiv dyxa-
Mé tou xal v& thv @urfoel éxel otéy Aawé nod
v elye puhfoet Thv pla xal povadixd gopd xat
elye voldost wéoa Tou AV M6 Suopyn oTiyrh
00 xahoxatptol xt §tu t6 xahoxalpl avtd, @Td-
vovtag 616 dnoxoplpwud tov, elye xubhag ne-
pdoet. "ANAG dév elye dxdpa mepdoet teheiwg,
yiati éxelvy Bproxdtay tdpa unpootd tou. Katl
dév unopoloe vd xdver tinota.

The font rgrs110

Kaféray unpootd e xal thv xittale. Nowdbovrag
i arépavtn edyaplotnon vé tihv fAénel Etol unpooatd
Tou xal éva dnépavto dvixavorolnto nol 8év unopoi-
oe va v tpafrie oty dyxalid tou xal vd Thv -
AMog éxel atév Aayud nob Ty elye puifoe. thy ula
xal povadixr] popd xal elye voudoel uéoa tou Thv mé
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Buopgn otiyur tol xaroxaiplol xi BTl T6 xohoxal-
pt aUt6, @rdvovtag oTé droxoplpwud Tou, elye xid-
Aac nepdoel. AAAd 8év elye dxduo mepdoet Teeiwg,
yiatl éxelvy Boioxdtay tdpa ungootd tou. Kai 8év
unopoloes v& xdvet Tinoto.

The font mrgrrgl0

Kabotav unpoota tng xar tyv xvttale. Nowwbovrag
i amépavty euyaploTnorn va Ty BAénet EToL unpootd
TOU X0 EVa ATERAVTO AVIXAVOTOLNTO Tou 3ev UmopoU-
ag v TNy TPaPRZEL TNV ayXAME TOU XAl Vo THY. (i-
Ager exel oTov Ao Tou Ty elye @UAhost Ty pla
HOL LOVASLXT) QOPE XAl ELYE VOLOOEL UECA TOL TNV TLO
OUOPOT GTLYMT) TOU XAAOXALELOU XL OTL TO xohoxalpt
QUTO, PTAVOVTAG GTO ANOXOPUPWUE Tou, ElYE xLbAag
nepdoel. AAAG dev elye axodua nepdoet terelng, yiatl
exelvn Bproxdtay Topa urpootd tou. Kou 8ev umo-
poLoe v xavel tinota.

The font mrgrbf10

Kabotav unpootd tng xal tnv xvttale. Noie-
Bovtag pla anépavty evyoplotnorn vo Ty PAEReL
€TOL UTPOOTA TOU XL EVO ANEPAVTO AVIXUVOTOLY-
t0 mov dev unopovae va Tnv TpaBRiel oY AYXI-
Ad TOu Xt Vo TV QLAfoel exel oTov Aaud nov
TV elye QLARoEL TNV pla ko povadixy @opd xat
ELYE VOLOOEL UEC TOU TNV 7O OLLOPYN CTLYWUY

Layout for fonts mrgrrg, mrgrbf, mrgrsl

ol 1lelg|luls]|6|

Wz |~ a|la|a|a|&ja]|n],

y 0x

Olz | n I H A 1A | H|o|e|e
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-~ 1x

03z L v |uv |0 [0} 10]c€

04z e | ! R I T I - A I

~ 2x

05.’1} ( ) * + ] - /

6z | O 1 {2 |3|4,5|6]|7],
3x

07z | 8 [ 9| : = ;

‘W0z " |A|B|ojA|E|®|T "y
X

11z | H! T || K|A M|N|O

1 N XTP|E2|(T|T) | Q e
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4z |o|la |[Blc|die ||y "6x

|| v [l x| XA|ulv]|o
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Layout for font rgrsc

ol1lels| 4|6
;OOm _ . Y " S ~ v - . O
X
01z | ¢ |6 || FI|F|,|n|A
02c 9 | 9 ! "
03z ’ x
04z v % Y
- 2x
05z | (| ) | *|+1|, |- /
06z 1 0 | 1 213 4 5 6 7 "3
07| 89| : = 1T
‘10z A|B AlE|®|T "y
1z |H| 1|6 |K|A | M|NJO| =¥
W I X P2 |T|TY Q. 5
192 | 2| ¥ | Z x
‘14z A|lB|Z|Aa|E|{e ||,
p 6x
15x | H | 1 | © | K| A N | O
ez ln|lx|{pPplEs|T|Y Q.
- 7
17z = ¥ Z « . » @
“"81{"9|"A|"B{"C{"D| "E| "F

TOU XAAOXALELOU XL OTL TO XAAOXALPL AUTOH, PTA-
VOVTUG GTO GNOX0PUPWLE TOU, ELYE XLOAXG TEPS-
oct. AANAG dev elye axopa nepdoel Tehelng, Yiatt
exelvn Bproxodtay thpe urnpootd tou. Kot dev
UTOPOVOE VO XAVEL TLROTA.

The font mrgrs110

Kaforay unpoatd e xat tnv xvttale. Notwbovrag
i amépavty euyaplotnon va Ty fAénel éToL unpooTd
TOU xot Eva anEpavTo avixavonolnTo mou 6ev uropol-
oe va v Teafnie. oty ayxaAld ToU XL v TV (@i-
Afjoer exel oTov Ao mou TV Elye pLAjoer Ty uia
X (ovadua) popd xal glYE VOLDOEL UG TOU TNV Mo
Ouoppn oTLYWH TOU Xahoxaiplol xi 6Tt To xaroxalpt
QUTO, PTAVOVTUS OTO AMOXOPLPWUE TOU, ELYE XtOAag
nepdoet. AAAG Bev elye axdua nepdoet tedeiwg, yatl
exelvn Boioxodtay tdpa umpootd tou. Ko Sev umo-
poUcE v xdveL tirota. '

We conclude with the following remark: people
writing french, czech, turkish or other languages
with many diacritical marks complain that there is
no space left in Computer Modern to incorporate
already-accented letters. The solution (in the case
of French) that Désarménien” proposed, was to
replace greek uppercase letters by the french é, &,
é 0, i, & 1, 4 U. But then the question is:
where to put the greek uppercase letters, which are
necessary for mathematical formulas. We answer: if
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you have the greek rgr family of fonts, you already
have all kinds of greek uppercase letters. Just take
them from there! Of course, math families must
be restructured in that case since math family 7
cannot be used for those letters anymore. As
Gariepy® pointed out already, the inconvenience
with this solution is that for every language with
accents you will need another cm family of fonts.
That’s why we still believe that the best once and
for all solution would be to be able to work with
fonts of 256 characters.
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Erratum:
Chess Printing via METAFONT and TEX
TUGboat Vol. 10, No. 2

Zalman Rubinstein

Editor’s note: Within the METAFONT code for the
pawn on p. 171, {dir 135} should be replaced by
{dir 315}.



