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A Package for Church Slavonic Typesetting
Andrey Slepukhin

Introduction

The multilingual ability of TEX is one of its most im-
portant properties. Due to TEX it has become possi-
ble to produce high-quality books in many different
languages (sometimes with very exotic grammatical
rules). During the past 16 years, TEX has became
a real polyglot and it seems that it doesn’t want to
stop evolving. In this paper one more, maybe rather
exotic, example of practical usage of TEX is con-
sidered, along with many ideas and solutions which
result from five years of experience with TEX.

General solutions

What does a language-specific package have to look
like from the point of view of a computer typeset-
ting system? It must include at least the following
components:

e quality fonts;

e tools for simplifying the text formatting;

e hyphenation table;

e punctuation or some other poligraphic rule de-

scription.

These requirements form the basis of SlavIEX devel-
opment. The first two items have been realized sat-
isfactorily. As to the realization of the third one—
it depends on the volume of the dictionary, which
is not sufficiently complete yet. The fourth item is
absent because Church Slavonic has no precise rules
for punctuation and other similar objects.

Fonts

Designing quality fonts is, in general, a very hard
task; moreover, the author’s knowledge on the sub-
ject at the beginning of this work was minimal. So,
the designing of the base version of fonts took more
than half a year, and various improvements are still
under development. The work has been complicat-
ed by the fact that a large number of symbols (there
are already 44 purely alphabetic characters) in the
Church Slavonic alphabet must be included. Also
the glyphs for symbols have very few shared ele-
ments. The typeface, which was in wide use at the
beginning of the twentieth century, was taken as a
model for the fonts created here. The following tech-
nology was applied to develop the fonts: the sym-
bols were magnified and separate elements extract-
ed, then base and control points of outline curves
were placed manually and the METAFONT macros
were designed; the symbols obtained were finally im-
proved using the METAFONT graphic output. The
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current font version consists of 148 symbols includ-
ing some old Slavonic letters which are no longer in
use.

The diacritic problem

In developing SlavTEX, the main problem was that
every word in a Church Slavonic text has at least
one diacritic. None of the computer typesetting sys-
tems known to the author (except TEX, of course),
contains any convenient tools for typesetting a text
with accents. TEX uses the \accent macro for this
purpose, but this macro seems to be designed for
rather infrequent usage, because it gives the follow-
ing undesirable effects:

e the kern between accented and previous sym-
bols disappears;

e TEX doesn’t allow any hyphens in the remain-
der of the word after an accented symbol and
can make invalid hyphens in the initial part of
the word.

These effects arise because TEX uses explicit kerning
while expanding the \accent macro. So, it seems
that the best solution for the diacritic problem (re-
alized for many European languages, for example)
is a method whereby a letter together with an ac-
cent is represented by a single character in the font.
However, in the case of Church Slavonic, this solu-
tion cannot be applied in this form because there
are too many possible ‘letter—accent’ pairs, and the
limit of 256 symbols would soon be exhausted.

It would be wonderful if the following idea
worked: the various ‘letter-accent’ combinations
would be placed in a font at identical positions mod-
ulo 256 (i.e., 256 positions apart), so that their met-
rics would coincide. Unfortunately, it is not possible
to force TEX to put a symbol with character code
greater than 255 into the dvi file. Such a restriction
is quite unexpected since the dvi file format sup-
ports the use of symbols with character codes up to
232 — 1. One other well-known method to deal with
the accents is their realization as strongly shifted left
characters of zero width. Such an option is unsat-
isfactory too because it does not solve the kerning
problem while significantly complicating construc-
tion of the hyphenation table.

To solve the accent problem we need to under-
stand where diacritics are placed in Church Slavon-
ic. Some can be placed only over the first letter
in the word, and some can be placed only over the
last letter. These two cases are realized by the spe-
cial macros \fcaccent and \lcaccent. The sec-
ond macro can be written in a very simple way
because it only needs to locate the accent with
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the help of kerns. The macro \fcaccent has a
\nobreak\hskipOpt construction in addition, which
enables the hyphenation of the word after the dia-
critic.

As for the accents in the middle of a word, some
of them are realized together with the correspond-
ing letters, and other represent symbols, in general
used to abbreviate certain words (in Church Slavon-
ic they are called titlo). The words containing these
symbols cannot, as a rule, be hyphenated, but it was
possible to write a special macro, placing an accent
and preserving the kerns both before and after the
symbol. It is a quite sophisticated macro which uses
such TEX commands as \futurelet.

To make inputting text easier, the symbols ’, ",
, ~, _, | and < are made active and are expanded to
the corresponding macros. The selection of Church
Slavonic mode is realized by the \beginslav macro,
and the return to normal mode is realized by the
\endslav macro.

¢

Separating colors

Another problem that had to be solved during pack-
age development was that of color separation. Al-
most all Church Slavonic texts are two-colored. Un-
fortunately, using colors via PostScript was imprac-
tical, because a PostScript-printer is a rarity in Rus-
sia. So, to make color separations and to obtain
separate slides for each color, the SLITEX idea of us-
ing invisible fonts was applied. However, kerning
problems make the use of SLITEX impossible. In-
deed, having a word with a first letter emphasized
by the use of another color (in Church Slavonic texts
this occurs very often), SLITEX loses the required
kern between the first letter and the remainder of
the word when switching to the other font. So, for
such cases we need special macros. To implement
the color separation a special font selection scheme
was designed, somewhat similar to NFSS. After
including the font description file and appropriate
macros, the user can declare the use of any color
via the macro \newcolor(<color>). This macro
gives rise to the macros \<color>g{<any text>}
and \<color>. The first of these switches the col-
or, preserving kerning, and the second switches it
without preserving any implicit kern (TEX inter-
prets this macro in the simplest way, so its usage
makes sense). Now, typing \showcolor (<color>)
or \hidecolor(<color>) in the input file, we can
make any selection by a specified color visible or in-
visible in the output. The text before the first usage
of \<color>g{<any text>} or \<color> will always
be visible.
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Numbering

In Church Slavonic, literal numeration is accepted,
which can be described by the following algorithm:

Given an integer n > 0, let S(n) be its rep-
resentation in Church Slavonic. Consider the
following table:

n|Sn)| n|SHh)| n | Sh)
1] &« [10] 7 |100] §
2 3 20 i 200 4
3 i 30 A 300 T
4 iy 40 A 400 ij
50 ¢ |50 i |500] &
6| 8 [60] & |600| X
71 3 |70 & |[700]
8 it 80 ii 800 w
9| % |9 | i |900]| i

The representation of zero is absent in Church
Slavonic, but let it be empty for convenience.

If 10 < n < 20, then S(n) = S(n mod 10)S5(10).
If 20 < n < 100, then S(n) = S(n — (n mod
10))S(n mod 10). If 100 < n < 1000, then S(n) =
S(n — (n mod 100))S(n mod 100). If 1000 < n <
10000, then S(n) =,S(n — (n mod 1000))S(n mod
1000).

There are disagreements about the represen-
tation of numbers greater than 9999. In the
SlavTEX package, we use a modern option, where
the rule S(n) =,5(n — (nmod 1000))S(n mod
1000) is true for all numbers > 1000. The
macro \slnum(<number>) automatically generates
the number representation in Church Slavonic. For
example, \s1lnum(1995) gives ,Au"ie. One has to be
careful since this macro is valid only inside Church
Slavonic mode.

TEX without encoding

During the development of SlavTgEX, an idea ap-
peared which solves the compatibility problem when
transferring any package to another platform. This
problem is especially acute in Russia because Rus-
sian letter encodings on different platforms do not
coincide. A version of TEX Cpyrillization made by
CyrTUG is specific for PC-compatible computers
under MS-DOS. This results in a justified unhap-
piness amongst the many UNIX users in big research
institutes which need TEX most of all.

The procedure to easily transfer any TEX pack-
age to different platforms is given below:

e The encoding table containing a map between
character codes and their symbolic names (for
example, like PostScript names) must be de-
fined for each specific platform and font family.



TUGboat, Volume 16 (1995), No. 4

e A utility (which can even be written in TEX!)
must be created to generate two files from the
original encoding table—a TEX encoding table
and a METAFONT encoding table.

e A set of METAFONT macros must be added to
redefine the beginchar macro; it must allow
the use of symbolic names instead of charac-
ter codes by declaring usenames:=1 or whatev-
er like this.

e A hyphenation table must be written, using
symbolic names; when generating the base file,
TEX should first read the encoding, then it
should convert the original hyphenation table
into a temporary file using the current encod-
ing and then it should read the file obtained.

e \catcode, \lccode and \uccode should be de-
fined using symbolic names.

A variant of this idea is implemented in the latest
version of the package presented and is now being
tested. It is hoped that new Cpyrillization versions
from CyrTUG will be written in the form described
above. It would facilitate the work of the many TEX
users in Russia and of people who need to typeset
Russian (or other Cyrillic) texts.

Type 1 from METAFONT?

One more idea, implemented as part of the SlavTEX
project, was inspired by an article by Jackowski
and Rycko [2]. Moreover, the arrival of a Post-
Script-printer on the author’s desk helped stimu-
late its realization. There exists a set of METAFONT
macros with which one can obtain a text represen-
tation of Type 1 fonts from METAFONT sources and
from that, a downloadable font by L. Hetherington’s
Type 1 utilities. This macro package was initially
designed to solve the specific problem of represen-
tating Church Slavonic in Type 1 format, but the
conversion of Computer Modern fonts (and others)
is also possible. This work deserves separate treat-
ment and is not described in this paper.

Problems and plans

The most important problem today is adapting
SlavTEX to IATEX 2¢, or rather, its realization as
a IATEX 2¢ package. The author also plans to de-
velop a package for typesetting music in non-linear
notation (so-called krjuki), in use before the eigh-
teenth century. The following problems associated
with Church Slavonic typesetting also should be not-
ed: designing a font of initial caps and a special font
for headings. In this font different combinations of
letters must have specific glyphs (this task seems to
be rather gigantic, because such a font would have
a monstrous number of symbols and ligatures).
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It would be nice if others shared the author’s
interest in the problem of Church Slavonic and an-
cient texts. Maybe at some future date, a multilin-
gual edition of the Bible (in Church Slavonic, Greek,
Latin, Hebrew ... what else?) produced with TEX
could come into existence.

Examples

A simple example of a Church Slavonic text:
rlcou <i_wmce x|cprfe, c_He 6_xil,
moM’miny# M‘s rp’sumEAro

and the result of its compilation:

raH iiice mrr‘e, cile BZRII, nomitaYit M rprﬁmm\ro

An example of color separation: a sequence of

macros

\beginslav\family(slav)\size(12)%
\black

\def\pray{%

\redg [l|c{mu} <i_mce x|cpr‘e, c_ue
6_wiff, mom’miyld M‘s rp’sumHAro

%

\black

\hidecolor(black)%
\showcolor(red)%
\par\noindent\pray

\hidecolor (red)?

\showcolor (black)%
\par\noindent\pray
\showcolor(red)%
\par\noindent\pray

\endslav

gives the result

A THCe Xprr?z, ¢iie BARII, nomiaSi ma rprﬁmm\ro
[an ifice Xprr?z, ¢ile BRI, MOMAANI MA rprﬁmm\ro
This example shows that accents can be placed over

a group of characters, and not only over a single
character.
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ITaker njisg HaGopa MepPKOBHO-CJIAaBIHCKUX
TEKCTOB

Awunpeit Crrenyxun

BBenenue

Onmuum 13 caMbIx BazKHbIX cBoiicTB TEX a 6e3yciioB-
HO $ABJIFETCS €r0 MHOTOA3BIYHOCTH.  bjaromaps
TeX’y crajio BOSMOXKHBIM W3IaHHE KHAT HA CAMBIX
pasHBIX A3bIKaX (MOpPOil ¢ BeChbMa MPHXOTJIMBBIME
rpaMMaTHYECKUMU OPABUJIAME) C BbICOYARIIUM 110~
surpaduaeckuM KagecTBoM. 3a 10 ¢ jgumaaM Jier
CBOETO CcyIecTBOBaHMs TEX cTaJI HACTOANINM TTOJTH-
[JIOTOM W, TIOXOXKeE, He COOMPAETCs OCTAHABINBATH-
Csl HA JOCTUTHYTOM. B 9T0if cTarse paccmarpuBa-
ercs emnie OfuH, OBITh MOXKET, JTOBOJIBHO 3K30THYE-
ckuit mpuMep mpuUMeHEHUs MHOrOs3bIdIHOCTH TEX'a
HA TPAKTUKE, a TAKXKe MHOTWe UIeH U PEIIeHUs,
BO3HUKINKE B PE3YJIbTATE H-JIETHETO OMBITA PAOOTHI

¢ TEX om.
O6mwmii 0630p

Yro ¢ TOUKHU 3peHnsi KOMIbIOTEPHO# m3mareabCKoi
CHCTEeMBI [IOJTKEH TIPEICTAaBIATh COOOit maker mjs
paboTHI ¢ KaKIM-AIn00 a3bikoM? OH IOJKEH comep-
XKAaTh N0 KpaiiHeil Mepe cienyomue KOMIOHEHTHI:
KAQ4eCTBEHHBIE MIPUMTHI;

cpencTBa obJierdenus HabOpa TEKCTa;
TabJINILy TEPEHOCOB;

ONHUCAHNE TMOJUTPAMDAIECKAX TPABUIT, UCIOJThb-
3yeMBbIX B IAHHOM A3BIKE;

OTn TpebOBAHU W CTAJIM OCHOBOIl mpm paspa-
6orke makera ViKIEX. IlepBbie nBa nyHKTA yIaJ10ChH
peasTn30BaTh BIIOJIHE YIOBJIETBOPUTEIHHO, IJI Ka-
YeCTBEHHOW peasid3anuu TPeThero IMOKa He XBaTa-
eT HeoOXOommMOro obbemMa CJIOBaps, a deTBEPThIi
OPAKTUIECKH OTCYTCTBYET, TAK KAK B EPKOBHO-
CJIABAHCKOM sI3bIKE KAKHX-JIHOO MOJTUTPAGUIECKHX
IPaBHUJ IPOCTO HET.

ITpud el

Paspaborka mpudToB BOOOIIE ABILETCI OI€HD TPY-
JIOEMKIM 33HATHEM, K TOMY XK€ TMO3HAHNS aBTOPA B
BTOM BOIPOCE K HAYAJIY PAbOTHI ObLIN MHHUMAJIb-
aeivMu. [losToMy Ha pa3paborky 6a30BOTO BapHaH-
Ta wpudTOB yULIO OOJIBIIE MOJTYTrOIa, & BHECEHUE
PA3NYHBIX YJIYIIIeHUil TPOJOIKAETCS JO CUX MOP.
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Cpenu GaxTOpPOB, YCJIOKHUBIIHX PADOTY, CIELYeT
OTMETUTh TO, 9TO NEPKOBHO-CJABAHCKUiT amdasur
COIEPKUT DOJIBIIOE KOJIMYECTBO CUMBOJIOB (TOJIb-
KO OykB—44), u HAYEPTAHUA DTUX CUMBOJIOB UME-
10T MAJIO TTOXOXKUX IJIEMEHTOB. B KagecTBe obpasna
OBl B3AT mIpudT, TOJYIUBIIHI MUPOKOE PACIPO-
crpaHeHne B Hadaje XX Beka. TeXHOJOTHS pas-
paborku mpudra ObLiIa CIeayonas: CAMBOJIBL yBe-
JUYUBAJIACH, PA30MBAINCH HA OTHEJIHHBIE DJIEMEH-
THI, 3aT€M BPYYHYIO TPUOJIU3UTEIHHO MPOCTABJIS-
JIUCH OTMIOPHBIE TOYKA U DTU DJIEMEHTHI ONMUCHIBAIUCH
C TIOMOIIBIO0 MaKpOKOMaHn METAFONT a; moJtyden-
HbIE CHMBOJIBI [1aJI€€ JJOBOIUIINCH C HCIOJIH30BAHUEM
rpadugeckoro BbiBoga METAFONT ’a. B nacrosinuii
MOMeHT mpudT comepxkut 148 cumBOJIa, BKJIIOYA
HEKOTOPBIE OYKBBI CTAPO-CJIABIAHCKOTO S3BIKA, BBI-
HIeIINe U3 YIOTPEOICHNA.

Hp06.11eMa JAAAKPDUTHYIECKHUX 3HAKOB

OcuoBHasi mpobJiemMa, BO3HUKINAS IPH PaszpaboT-
ke makera UiKIEX, Oblia cBa3aHa C TeM, 9TO B
EPKOBHO-CJIABAHCKIX TEKCTAX KAXKI0E CJIOBO MMeE-
eT Mo Kpaiineii Mepe oguH OWAKPUTHUYECKUil 3HAK.
Hu omma u3 u3BeCTHBIX aBTOPY CHCTEM KOMIIHIO-
Tepaoro nabopa He uMeer yIOBJIETBOPHTEJIbHBIX
CPENCTB IJig HAOOpPA TEKCTOB C AHAKPUTHICCKUMU
sHakamu. JIydmwuii U3 w3BeCTHBIX CHOCOD MpemIa-
raet TEX. L1 5TO#t mesim OH HCIMOIb3yeT MaKpPOKO-
MaHIy \accent, HO OHA, BUAUMO, ObLIA PACCINTAHA
JIUIIb HA AOCTATOYHO PEIKOE MPUMEHEHUE, IIOTOMY
9TO UCIOJIB30BAHNE 9TOI MAKPOKOMAHIBI BEI3IBAET
IBa HEXKEJATeJbHBIX ddderTa:

e ycye3aeT KepH MEXKY aKIEeHTUPYEeMbIM CUMBO-
JIOM W [IPEAbIIYIINM;

e KOHEI CJI0BA, HAUNHAS C AKIEHTHPYEMOTO CUM-
BOJIA, HE MEPEHOCHTCS BOODIIE, & HAYAJIO MO-
ZKeT IIePEeHOCUTHCA HENPABUIIHHO;

Ot 3G PHEKTH BOSHUKAIOT N3-33 TOTO0, 9T0 TEX,
IpU peasn3aluu MAKPOKOMAHIBI \accent MCHOIb-
3yer aBHBII KepH. [loaTOMY, BEPOATHO JIyIIIHM pe-
wenneM (4TO M PEAsM30BAHO, HALPUMED, IJid He-
KOTOPBIX €BPONEHCKAX A3BIKOB) ABJISETC PEATTH3a-
nusi OyKBBI BMECTE C aKIEHTOM B BHUIE OTAEIbHOIO
cumBoyia B mpudre. OgHAKO, B CAyTae C NEPKOBHO-
CJIABSAHCKHUM sI3bIKOM TAKO€ PEHIeHHE B YUCTOM BH-
e HEe MPOXOMUT, MOCKOJIbKY BO3MOXKHBIX KOMOH-
Hanuif OyKBa—IHAKPUTHIECKUN 3HAK TAK MHOTO,
910 256 CMMBOJIOB B mpudTe MPOCTO HEe XBATHT!
Haseproe, oYeHb XOPOUINM pemeHneM MTpODIeMbI
OBLIO OBI CJIemyIoliee: pa3JIUIHBIE Haphl OyKBa—
IMAKPUTHYECKUH 3HAK MMEIT B WIpUdTe HO3UIUN
COBHAJAMONKMEe MO MOLyJ0 256, m UX METPUKH B
TFM-daiine coBnamaor. K coxajieHnio, HUKAKUM
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obpazom or TEX’a Heab3sT MOOMTHCS, ITOOBI OH B
DVI-daiin BeiBesT CHMBOJI ¢ KOIOM OOJIBIIMM, 4eM
256. Takoe orpanmdenme Tem 0OJiee HEMOHSITHO,
nockosibKy opmar DVI-daitna nonnepxkusaer uc-
[OJIb30BAHIE CHMBOJIOB ¢ Komamu 1o 232 — 1. Eme
ONIVH M3BECTHBIH cm0cOd OOPHOBI C MMAKPUTHIECKH-
MU 3HAKAMHA—/IEJIaTh UX B BAJE CHMBOJIOB C HYJIE-
BOil MUPHUHOR W CHJIBHO CMEIEeHHBIX ByIeBO. Takoit
BAPHAHT TOXKE fABJISETCS HEYIOBJIETBOPUTEIbHBIM,
OOCKOJIBKY MTPOOJIeMy C KEDHHHTOM OH HE DEIIAeT H,
KPOME TOrO, TIOCTPOEHUE TAOIUIBI TEPEHOCOB B 3TOM
cjrydae ObLTO OBl I€JI0M BECHMA 3aTPYIHUTETHHBIM.

Yro6bl pemnTh IpodJseMy, IPUALILIOCh MOHITD,
O KAKOMY MPUHIUILY PACCTABJIAIOTCS TUAKPUTAYE-
CKUe€ 3HAKH B EPKOBHO-CJTABAHCKOM sA3bike. Oxasa-
JIOCh, 9TO HEKOTOPBIE W3 HUX BCTPEIAIOTCH TOJIBKO
HAJ TEepBOii OyKBOIW CJIOBA, & HEKOTOPHIE—TOJIBKO
HaJ Tocaenneil. Dru aBa Caydas peasiu3yiorT Cie-
nuaJIbHbIe MaKpokoMaHael \fcaccent u \lcaccent.
Hanucanme mocnemmeil me mpemcraBisieT 0COOOTO
Tpy[da, TaK KaK OHA JIHIIb PA3MEIAeT C MOMOIIHIO
KEpHOB IHAKPUTHIECKHUil 3HAK. B Makpoxomamme
\fcaccent KpoMe 9TOro, UCIOJb3YETCs KOHCTPYK-
nusa \nobreak\hskipOpt, KoTOpas HOCse BbIPABHH-
BAHUS JMAKPUTUIECKOTO 3HAKA C IIOMOIIHI0 KEPHOB
paspemniaeT mepeHoc CJI0BA.

Yrto kacaercda Tex AUAKPUTHIECKUX 3HAKOB,
KOTOPBIE€ BCTPEYAIOTCS B CEPEINHE CJIOBA, TO YaCTh
U3 HUX PEAJH30BAHA BMECTE C COOTBETCTBYIOMIH-
My OyKBaAMH B BHIE OTIEJbHBIX CHMBOJIOB, &
9aCTh TMPEICTABIAET COOOW 3HAKH, MpUMEHSIEMBIE,
B OCHOBHOM, [Ijisl COKPAIIEHNs HANUCAHUSA HEKOTO-
PBIX CJIOB (B IEPKOBHO-CJIABAHCKOM f3BIKE OHH HO-
car uaspanue "rturno”). Cuosa, comepxamiue 3Tu
3HAKH, KAK MPABUJIO, HE MEPEHOCATC, TIOITOMY CTa-
JIO BO3MOXKHBIM HAMUCATH MAKPOKOMAHILY, KOTOPas
CTaBUT HAJ CHMBOJIOM AKIIEHT, COXPAHAA KEPH KaK
IO, TAK W MOCJIE€ STOTO CAMBOJIA. ITO JOBOJIBHO XH-
Tpasg MAaKpPOKOMAHIA, B YACTHOCTHU, IJIsi €€ Halu-
CaHWs MPULLIOCH IPUMEHUTHh TAKOE CPEICTBO, KaK
\futurelet.

s ymobcTtBa HAOOpa TEKCTa, CHUMBOJIBI

"7 " ~’ - |

’
n < CIeJlaHbl AaKTHUBHBIMH U pac-

KPBIBAIOTCA B COOTBETCTBYIOIIAE MAKPOKOMAHIBI.
Ilepexon B mMEepPKOBHO-CIIABAHCKHH PEXHUM OCYIIe-
crBJIgeTca Makpokomanioil \beginslav, a BeIXO1—
MakpoKoMaHmIoii \endslav.

Paznenenne nperoB

Ilpyras mpobjema, C KOTOpOil HPHIILIOCH CTOJK-
HYTbCS [PH HANUCAHUH MAKETa—H3TO PA3IeeHue
nBeroB. lIpakTudecku Bce MEPKOBHO-CJIABIHCKUE
TEKCTHI ABJISIOTCA OBYIBETHbIME. K COXaAJIEHUIO,
OT peasjm3aluu pasiesieHnsl IBETOB depe3 Post-
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Script mpuiIoch OTKa3aThCs, TaK Kak B Poccum
PostScript-npunrep Bce eme sBisercs OOJIbIIOR
PEOKOCTHIO.  MO3TOMY dYTODBI PEaIn30BATH pPas-
[IeJIeHNe [BETOB W IIOJIy9YUTb OTHEJIbHBIE CJIali1bl
IJIs KaXK[IOTO TEKCTa, ObLIa WMCIOJIb30BAHA, WIES
SLITEX’a 006 mcmosib3oBaHuu ”HEBUANMBIX HIPHd-
toB. OnmHako, w3-3a mpobJIEM C KEPHUHIOM, HC-
nosib30BaTh SLITEX B 49HCTOM BHIE HE yIaeTcs.
B camom nesie, eciim y HAC ecTb CJIOBO, HEPBas
fykBa KOTODOTO BBIIEJIEHA IPYIHM IBETOM (a Ta-
KOEe B IEPKOBHO-CJIABAHCKUX TEKCTAX CJIyIaeTCs
OYeHb YaCTO0), TO KEePH MEXKIy BbLIEJICHHOI OyKBOI
1 OCTAJbHBIM CJIOBOM HPONAJAET B CBI3HW C mepe-
kJrogenneM Ha apyroit mpudr. [Hosromy, nuis ra-
KOTO POMA BBIIEJIEHWH HOPUXOIUTCHA HMCIOJTH30BATH
CenuabHbie MAaKPOKOMAHIBl. UTOOBI peasim3o-
BaTh PA3IEJIEHNE [[BETOB, OBLIIA, PEATN30BAHA CIEIH-
aJbHAs CHCTEMa MOJKJIIOYeHus MPUMTOB, HEMHO-
ro moxoxkas Ha NFSS. IMTocse sToro mosb3oBaresnb
MOXKET ONHUCATH HCIOJIb3yeMbIE I[BETA MAKPOKO-
MaHgaMmu \newcolor(<user>). 9Ta MaKPOKOMAH-
[1a TOPOXKJaeT MaKpoKOoManabl \<user>g{<TexcT>}
n \<user>. IlepBasg u3 HHUX NEPEKJIOIAET MBET
C COXpaHEHHEM KEePHWHTa, BTOpas—O0e3 coxpaHe-
Hug KepuuHra (oHa 0ojiee IPOCTO UHTEPIPETUPY-
erca TeX’oM, MOITOMYy €€ WCHIOJIb30BAHHE HMEET
cmbics). Teneps, ecyim Bo BxonHoMm daiiie yrkasarsb
\showcolor(<uBeT>), TO BHIIE/TCHNS TAHHBIM I[BE-
TOM OYAyT BHAHBI HpPH HedaTh. TEeKCT, pacrojio-
JKEHHBII 10 mepBOil MAKpPOKOMAHIbl \<IBET> WU
\<uBeT>g OyIeT BUIMMBIM HE3aBUCHMO OT MAKPO-
komaHn \showcolor.

Hywmeparusa

B nmepxoBHO-CJTaBIHCKOM sI3bIKE€ HPHUHATA OYKBEH-
Has HyMepalus, OIMChIBAeMAas CJIEMAYIONMM aJIro-
PUTMOM:

ITycts n—uesoe wmcio, n > 0, a S(n)—
€ro IPEJCTABICHIe B IEPKOBHO-CJIABAHCKOM S3bIKE.
s Hagasia BBEIEM TAOJIHILY:

n|Sn)| n|SHh)| n | Sh)
1 A 10 T 100 ﬁ
2 R 20 [ 200 3
3 [ 30 A 300 T
4 X 40 n 400 ij
5 0 50 il 500 o
6| 5 |60 B |600| X
7 3 70 O 700 14
8 il 80 il 800 w
9 ,& 90 ] 900 ﬁ,
IIpencraBienne duumcaa (0 B [IEepPKOBHO-

CJIABSIHCKOM sI3BIKE OTCYTCTBYET, HO JJisl yI0OCTBaA
OyZeM CYUTATH €ro MyCThIM.
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Ecmm 10 < n < 20, to S(n) = S(n mod
10)S(10). Ecam 20 < n < 100, To S(n) = S(n —
(n mod 10))S(n mod 10). Ecam 100 < n < 1000,
o S(n) = S(n — (n mod 100))S(n mod 100). Ecan
1000 < n < 10000, To S(n) =,S(n — (n mod
1000))S(n mod 1000).

OTHOCHTESIBHO TPENCTABICHUS YUCET, 0O0JIb-
X, 9eM 9999, cymecTByIOT pa3HOIJIACHS, B TAKETE
GAKTEX peaJsin30BaH COBPEMEHHDBI BADUAHT, IJIe Ipa-
B0 S(n) =,5(n — (n mod 1000))S(n mod 1000)
paciupocrpanserca Ha Bce umcsa > 1000. Asto-
MATHYECKYIO TeHePAIHIo 3aMICH YNCeJ B IIePKOBHO-
CJIABSHCKOM fA3bIKE peaJsim3yer MaKPOKOMAHIA
\slnum(<gmcno>). Hanpumep, \slnum(1995) mact
e, Bynpre BHUMAaTE/JHHBI: MaKPOKOMAaHIA
\slnum geficTByeT TOJIHKO B HEPKOBHO-CJIABIHCKOM
pexKmnme.

TEX 6e3 KOOUPOBOK

B npouecce paborsr Han GiKIEX oM nosBUIaCh Uues,
KOTOpAs MO3BOJISET PEIIUTh MPOOJIEMbI COBMECTH-
MOCTHU TIPW MEPEHOCE KAKOro-JmbO makera Ha Jpy-
ryo mirardopmy. Irta npobiemMa OCODEHHO aKTy-
ajibHa B yCJIOBUAX Poccuu, IIOCKOJIbKY HA Pa3HbIX
mrardopMax KOAUPOBKA PYCCKUX OyKB pasjiMyHA.
Bepcns kupunnmsanmun TEX’a, pacupocTpansemast
CyrTUG, paccunTtaHa B OCHOBHOM Ha, MOJIH30BATE-
jaeit IBM PC-coBmecTuMBIX KOMOBIOTEPOB, pabora-
roumux nox MS DOS. 9ro, B 4acTHOCTH, BbI3bIBa-
er CIpaBelJIMBOe HENOBOJILCTBO MHOIOYUCJIEHHBIX
noJib3oBaTe el UNIX’a, Cpean KOTOPbIX—KPYIHbIE
HAy9IHBIE HHCTUTYTHI, KOTOpble B TEX'e HyXKIar0T-
cst 6OJIBIIE BCETO.

Wpes Jierkoro meperoca Ha apyryo miardop-
MY 3aKJIIOYAETCS B CJIELYIOLIEM:

e Bpomumrcsa Tabanma KOOMPOBKHU sl KOHKPET-
HO#i mstardOpMbl M KOHKPETHOIO ceMmelicTBa
wpudTOB, COMEPKAIAI COOTHOUIEHUE MEKLY
CHMBOJIBHBIMA KOJAMH M NX WMeHaMu (Hampu-
Mep, ucnoJsibdyembimu B PostScript’e);

e Onpenensiercss yruaura (oOHa MOXKeT OBITH
HamncaHa gaxke Ha TEX’el), xoropas wu3
TabJuIbl KOOUPOBKU reHepupyer asa daii-
Jla: mepBbIi—TabJiuna KogupoBKE mj1st META-
FONT’a, Bropoii—mia TEX'a

e JlobaBsissercsa HaOOP MaKpPOKOMAH 11 META-
FONT’a, KOTOpBIii Tepeompene/seT MaKpOKO-
MaHIy beginchar Tak, 4YTO OpH yCTaHOBKE
usenames:=1 B Heil MOTYT OBITH HCIIOJIb30BAHBI
CUMBOJIbHBIE UMEHA;

e Tabiymmma mepeHoCcOB OMHUCHIBACTCA C HCIOJb-
30BaHHEM CHMBOJIBHBIX WMEH; IIPH IeHEepPAIUH
dopmara TEX aurTaer TabIuIy KOTUPOBKH, 3a-
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TeM KOHBEPTHPYET Ta0JIWILy MEePEHOCOB B MPO-
MeXyTO4HbIH (ailsi ¢ ucnosabp3oBaHUEM TEKy-
nieif KONMPOBKY U YMTAET HOJIy4YeHHbIH (aiii;
e \catcode, \lccode m \uccode ONMHCBHIBAIOTCS
TakXke C NCHOJIb30BAHUEM CHUMBOJIbBHBIX MUMEH;

Bapuanr sToit mmen peasimsoBaH B mocJieqHeit
BEpPCUH MPEICTABJIEHHOTO MaKeTa W HAXOAUTCS B
MpOIECCe TeCTUPOBAHUA. XOUYETCs HAAEATHC, YTO
aHAJIOTMYHbIM 00Opa3oM OyayT OQOpMJIEHbI U LO-
CJIeMyIONIne BepCuu Kupuan3anun TEX a, pacupo-
crpausiembre CyrTUG, Bo BCcAKOM cjiydae 3TO 00-
Jerdymsio Obl paboTy AJsi MHOTHX TOJIb30BaTeJelt
TEX’a B Poccun, a Takxke /i1 BCeX T€X, KOMY HE0D-
XOAUMO PaBOTATHh C PYCCKHMHA TEKCTAMHU.

Type 1 u3z METAFONT’a?

Eme onma mmes, peamsoBaHHAas mpu pas3paboTke
GiTEX’a Oblta HaBestHAa crarbeil [3], a Takxke mo-
ABJIGHHEM Ha, CTOJIe aBTOPa PostScript-mpuaTepa. B
HACTOdAIIEe BpeMs uMeercs HabOp Maxpoonpemesie-
auit 11 METAFONT’a, ¢ TOMOIIBI0 KOTOPOTO MOXK-
O mostyuuTh mpudt B dopmare Type 1 B TexcTo-
BOM BHIE, a 3aTeM, HCHOJb3ysi Type 1 yTUIUTHI,
nanucannbe L. Hetherington’om,—B Bume 3arpyxa-
empix mpudros. C mOMOMBIO HTOTO0 HADOPA MAKPO-
KOMAaHJI MOXKHO IOJIy9UTh IIPEICTABJICHHE B BUIE
Type 1 u mpudroB Computer Modern. Ira pabora
3aCJTyKMBAET OTIETBHOIO PACCMOTPEHUS |, MOITO-
My B JQHHOII CTaThe HE OMUCHIBACTCS.

IIpobGuiembl U TIJIaHBI

CaMmoii BaxKHOII M3 CyIECTBYIOUMX HA CErOAHsIII-
HUil [IeHb TPOOJIEeM OCTAETCHA TMOAKJIIOYECHUE TaKe-
ta UAKTEX k IATEX 2¢, Tounee ero odopmieHne Kak
IATEX 2¢-naxera. B Oymymiem aBTOp Takxke cobm-
paercs 3aHATHCS Pas3pabOTKONl makera HJid 3amu-
ch My3bIKH B OesnmHeiiHO# HOTammn (TaK Ha3bI-
Baemble "KpIOKH”), HcCHosb3oBaBmeiica B Poccun
BioTh 10 XVII Bexka. B umcne mpobsiem, cBs-
3aHHBIX C MEPKOBHO-CJIABSAHCKUM SI3BIKOM, MOXKHO
YHOOMSHYTb Pa3paborky wpudroB mjs OyKBHI, a
TaKKe—CHeNUaTbHOro mpudTa 1/ 3ar0J0BKOB, B
KOTOPOM Pa3JIMYHbie OyKBOCOYETAHHUS MMEIOT Pas-
JINYHBIE HAYePTAHUA (9Ta 3a/7ada KakKeTcsa BechbMa
darTacTuuHOl, Tak Kak MOMOOHBIH mMpudT MOIKEH
UMeTb O4YeHb MHOTO CHMBOJIOB W OIPDOMHOE YHUCJIO
JIATATYDP).

Xouercsa HAHEATHCHA, 9UTO KTO-HHOYIb pas-
IEeJUT WHTEPEC aBTOpa K TpobJeMe NIEepKOBHO-
CJIABAHCKUX W IPEBHUX TEKCTOB. Moxker ObITh,
KOTIA-HUOYIbh TMOSBUTCS MHOTOS3BIYHOE W3IAHUE
Bubiiuu (Ha 1epKOBHO-CJIABIHCKOM, IPEYECKOM, Jia-
TUHCKOM, eBPEefiCKOM ... Ha KakoM euie?), BbIIOJ-
HeHoe ¢ momomnibio TEX a.
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IIpumepsbt

IIpocToit mpumep Habopa TeKCTa HA HEPKOBHO-
CJABAHCKOM f3BIKE:

rlcou <i_mce x|cprfe, c_me 6_xili,
moM’miIy#h M‘s rp’swHArO

1 pe3yJibTaT €ro KOMIUJIAIINNA:
raH fiice m'r‘e, ciie RGN, nomiaSit M rprl;'mtmro
IIpumep mBeromesieHusi: MOCJIEIOBATEIHBHOCTH
KOMAH]I,

\beginslav\family(slav)\size(12)%
\def \pray{%

\redg T'|c{mu} <i_mce x|cpr‘e, c_me
6_xiit, mom’miyit M‘s rp’smHArO

Y

\black

\hidecolor (black)%

\showcolor (red)’
\par\noindent\pray
\hidecolor(red)%
\showcolor(black)%
\par\noindent\pray

\showcolor (red)’
\par\noindent\pray

\endslav

MPUBOJIUT K CJIEAYIOIEMY Pe3yJbTary:
A e Xprr‘e, cile RANII, nomiaSit M rprl;'mtmro
[an ifice mrr‘e, cile BZRII, nomia¥it ma rprl;’muaro
B sToM mpumepe XOpoIo BUIHO, 9TO aKIEHT MOXKHO

CTaBUTDb HE TOJIBKO HaJ OOJHUM CHMBOJIOM, HO U Hal
coyeTaHnueM CUMBOJIOB.
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Production Notes on the Russian Papers

Michel Goossens

The two previous articles both have their first
part in English, then an equivalent text in Russian,
and finally a part with examples in both languages.
Apart from these similarities the Russian text was
coded in completely different ways for both articles.

The Lapko-Makhovaya article uses the KOIS8
encoding popular in the Unix community in Russia.
The KOI8 input was matched by hyphenation
patterns and a font layouts using the same encoding.

On the other hand the Slepukhin article was
coded in the Alternativniy encoding popular on PC
machines, and the normal Russian and SlavTEX
fonts matched that encoding, as did the Russian
hyphenation patterns needed to run that paper.

Both Russian encodings are 8-bits wide and
coincide with ASCII in positions 0 to 127, but they
place the Cyrillic characters in completely different
locations between 128 and 255°.

To run both articles two different formats had
to be generated. The first contained the English
and Russian hyphenation patterns using the KOIS8
encoding, the second one English and Russian in the
Alternativniy encoding. Also different style files and
font encodings were necessary. Both font instances
are based on the LH Cyrillic font family developed
by Olga Lapko and her colleagues of CyrTUG [1],
only the encoding is different.

Presently CyrTUG, the Cyrillic TEX Users
Group has a working group coordinated by Olga
Lapko trying to come up with a unique encoding,
but, as stated in the babel article, we will probably
have to wait until the Q system is ready to try and
solve the problems discussed in Section “Encoding
and font problems”.

Finally, as a technical aside, the picture on the
next page, showing an example of SlavIEX output,
had its text typeset with the SlavIEX system, while
the first letter of the text and the surrounding frame
are bitmaps.
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MOAHTEA PASPRIIHTEALHAA :

oy 2 7

@ igpg )
HAA TIPECTARALIHAMCA TTOMAA

L b HAWE THeR Mrro'cz, RARECTRENHOK (ROEK RATOATIR, AAPOM%
RE H RAACTIK, A\AHHOK (TRIMZ (rw ofﬁumbmz i ARAWMEA, RO

Cove aRATH 1 ki rphy i veaokEkwezs [péra AM%: 1gi-
b 3 f prEX » Lf - g

HMHTE }\XA (TAro, ﬁxme wn¥ern rpfk)(il, wnYeraTea fiag: )
r’(xme oimepmnrr‘e, omepmérrm: H GaAfika Z\'Lpe CRATRETE H pa3prkmurr‘e )
HA ZemAil, BSAYTE (RAZAHA R pagprkmga i na nicit] © Snehyr me ()
H HA Hhl Apgrz Apgronpinmw/\ww npnme’,uum, M corrﬁopﬁrrz ‘ipeg; )
MEHE CAHEEHHATO MPOUIEHHO i (i MO Agxg Hipo [fimks] @ mrlixz, )
gaiika kW eaowkig corprhini &Y cadkoms, fial ykaoms, Rai muic- )
aite it kekamn ckofan wSkeTRM, RSAew Rl nekdaen, whykicns fiai )
nerkakiiemz. éiqu e MOX KAATROK fAl WaSEnieMz dpxiepéitern )
HAR TegeRCKHME BWCTH, HAR Alje KAATRY OTIA (ROETW HAH MATEQE )
(ROEA HAREAE HA (A, HAH CRoEMY npomé\rr'm NOAMAAE, HAH KAATEY )
npwrgnh, Al Ankian wkkinmn rpfk)(ﬁ KW 1eA0KKR% (RAZAca: HO )
W KC’ﬁXZ (i CEpAEM conpgme'nﬂmmz noKkiaLA, it frfk')(z mflixz y
RUHL R B30 AL pagghunrims ¢ro [R]: @aitka me 30 némoyn Gorec- )
RA BARKEHN MPEANE /TR RCA A4 MPOCTHTZ ca [éit], wiskkoartkia

, L . , , a ,

PAAM CROEMY, MATKAMH MPECTRIA 0 NPERATOCAOKENNKIA KA HAIIEA y
A 5 e s w7 7 ) 7 ) ) S
RIWC 0 gHEHOARK i, CTRINE CASRHWNZ T ReERRAANHNKE dfas i y
mrlixz CTKI%, AMHHK. y

An example of SlavTEX—IIpumep VikIEXa



