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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:

• quality fonts;

• tools for simplifying the text formatting;

• hyphenation table;

• punctuation or some other poligraphic rule de-
scription.

These requirements form the basis of SlavTEX 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

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:

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

• 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\hskip0pt 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.

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 S(n) n S(n) n S(n)
1 ~  10 ~� 100 ~à
2 ~¢ 20 ~ª 200 ~á
3 ~£ 30 ~« 300 ~â
4 ~¤ 40 ~¬ 400 ~�
5 ~¥ 50 ~­ 500 ~ä
6 ~s 60 ~x 600 ~�
7 ~§ 70 ~o 700 ~z
8 ~̈ 80 ~̄ 800 ~w
9 ~f 90 ~ç 900 ~æ

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)S(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) =�S(n − (n mod 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, \slnum(1995) gives � æ~ç¥. One has to be
careful since this macro is valid only inside Church
Slavonic mode.

TEX without encoding

During the development of SlavTEX, 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 Cyrillization 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:

• 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.
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• 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.
• 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.
• 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.
• \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 Cyrillization 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 Ryćko [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 LATEX2ε, or rather, its realization as
a LATEX2ε 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).

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:

£|á¤¨ <i_¨á¥ å|áàâ‘¥, á_­¥ ¡_¦i©,

¯®¬’¨«ã© ¬‘ï £à’íè­ £®

and the result of its compilation:

£¤�¨ ��~̈á¥ åà�â¥�, á­~¥ ¡¦~ i©, ¯®¬´«ã© ¬ï� £àºè­ £®
An example of color separation: a sequence of
macros

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

\black%

\def\pray{%

\redg �|á{¤¨} <i_¨á¥ å|áàâ‘¥, á_­¥

¡_¦i©, ¯®¬’¨«ã© ¬‘ï £à’íè­ £®

}%

\black%

\hidecolor(black)%

\showcolor(red)%

\par\noindent\pray

\hidecolor(red)%

\showcolor(black)%

\par\noindent\pray

\showcolor(red)%

\par\noindent\pray

\endslav

gives the result

�¤�̈ �� ~̈á¥ åà�â¥�, á­~¥ ¡¦~ i©, ¯®¬´«ã© ¬ï� £àºè­ £®

�¤�̈ �� ~̈á¥ åà�â¥�, á­~¥ ¡¦~ i©, ¯®¬´«ã© ¬ï� £àºè­ £®
�¤�̈ �� ~̈á¥ åà�â¥�, á­~¥ ¡¦~ i©, ¯®¬´«ã© ¬ï� £àºè­ £®

This example shows that accents can be placed over
a group of characters, and not only over a single
character.

References

[1] Alipiy, Ieromonakh (Gamanovich). Grammatika
tserkovno-slavjanskogo jazyka. Moscow: Palom-
nik, 1991.

[2] Jackowski, Bogus law, and Marek Ryćko.
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� ª¥â ¤«ï ­ ¡®à  æ¥àª®¢­®-á« ¢ï­áª¨å
â¥ªáâ®¢

�­¤à¥© �«¥¯ãå¨­

�¢¥¤¥­¨¥

�¤­¨¬ ¨§ á ¬ëå ¢ ¦­ëå á¢®©áâ¢TEX’  ¡¥§ãá«®¢-
­® ï¢«ï¥âáï ¥£® ¬­®£®ï§ëç­®áâì. �« £®¤ àï

TeX’ã áâ «® ¢®§¬®¦­ë¬ ¨§¤ ­¨¥ ª­¨£ ­  á ¬ëå

à §­ëå ï§ëª å (¯®à®© á ¢¥áì¬  ¯à¨å®â«¨¢ë¬¨

£à ¬¬ â¨ç¥áª¨¬¨ ¯à ¢¨« ¬¨) á ¢ëá®ç ©è¨¬ ¯®-
«¨£à ä¨ç¥áª¨¬ ª ç¥áâ¢®¬. �  10 á «¨è­¨¬ «¥â

á¢®¥£® áãé¥áâ¢®¢ ­¨ïTEX áâ « ­ áâ®ïé¨¬ ¯®«¨-
£«®â®¬ ¨, ¯®å®¦¥, ­¥ á®¡¨à ¥âáï ®áâ ­ ¢«¨¢ âì-
áï ­  ¤®áâ¨£­ãâ®¬. � íâ®© áâ âì¥ à áá¬ âà¨¢ -
¥âáï ¥é¥ ®¤¨­, ¡ëâì ¬®¦¥â, ¤®¢®«ì­® íª§®â¨ç¥-
áª¨© ¯à¨¬¥à ¯à¨¬¥­¥­¨ï ¬­®£®ï§ëç­®áâ¨ TEX’ 
­  ¯à ªâ¨ª¥,   â ª¦¥ ¬­®£¨¥ ¨¤¥¨ ¨ à¥è¥­¨ï,
¢®§­¨ªè¨¥ ¢ à¥§ã«ìâ â¥ 5-«¥â­¥£® ®¯ëâ  à ¡®âë
á TEX’®¬.

�¡é¨© ®¡§®à

�â® á â®çª¨ §à¥­¨ï ª®¬¯ìîâ¥à­®© ¨§¤ â¥«ìáª®©

á¨áâ¥¬ë ¤®«¦¥­ ¯à¥¤áâ ¢«ïâì á®¡®© ¯ ª¥â ¤«ï

à ¡®âë á ª ª¨¬-«¨¡® ï§ëª®¬? �­ ¤®«¦¥­ á®¤¥à-
¦ âì ¯® ªà ©­¥© ¬¥à¥ á«¥¤ãîé¨¥ ª®¬¯®­¥­âë:

• ª ç¥áâ¢¥­­ë¥ èà¨äâë;

• áà¥¤áâ¢  ®¡«¥£ç¥­¨ï ­ ¡®à  â¥ªáâ ;

• â ¡«¨æã ¯¥à¥­®á®¢;

• ®¯¨á ­¨¥ ¯®«¨£à ä¨ç¥áª¨å ¯à ¢¨«, ¨á¯®«ì-
§ã¥¬ëå ¢ ¤ ­­®¬ ï§ëª¥;

�â¨ âà¥¡®¢ ­¨ï ¨ áâ «¨ ®á­®¢®© ¯à¨ à §à -
¡®âª¥ ¯ ª¥â  �«¢~TEX. �¥à¢ë¥ ¤¢  ¯ã­ªâ  ã¤ «®áì
à¥ «¨§®¢ âì ¢¯®«­¥ ã¤®¢«¥â¢®à¨â¥«ì­®, ¤«ï ª -
ç¥áâ¢¥­­®© à¥ «¨§ æ¨¨ âà¥âì¥£® ¯®ª  ­¥ å¢ â -
¥â ­¥®¡å®¤¨¬®£® ®¡ê¥¬  á«®¢ àï,   ç¥â¢¥àâë©

¯à ªâ¨ç¥áª¨ ®âáãâáâ¢ã¥â, â ª ª ª ¢ æ¥àª®¢­®-
á« ¢ï­áª®¬ ï§ëª¥ ª ª¨å-«¨¡® ¯®«¨£à ä¨ç¥áª¨å
¯à ¢¨« ¯à®áâ® ­¥â.

�à¨äâë

� §à ¡®âª  èà¨äâ®¢ ¢®®¡é¥ ï¢«ï¥âáï ®ç¥­ì âàã-
¤®¥¬ª¨¬ § ­ïâ¨¥¬, ª â®¬ã ¦¥ ¯®§­ ­¨ï  ¢â®à  ¢
íâ®¬ ¢®¯à®á¥ ª ­ ç «ã à ¡®âë ¡ë«¨ ¬¨­¨¬ «ì-
­ë¬¨. �®íâ®¬ã ­  à §à ¡®âªã ¡ §®¢®£® ¢ à¨ ­-
â  èà¨äâ®¢ ãè«® ¡®«ìè¥ ¯®«ã£®¤ ,   ¢­¥á¥­¨¥
à §«¨ç­ëå ã«ãçè¥­¨© ¯à®¤®«¦ ¥âáï ¤® á¨å ¯®à.

�à¥¤¨ ä ªâ®à®¢, ãá«®¦­¨¢è¨å à ¡®âã, á«¥¤ã¥â
®â¬¥â¨âì â®, çâ® æ¥àª®¢­®-á« ¢ï­áª¨©  «ä ¢¨â
á®¤¥à¦¨â ¡®«ìè®¥ ª®«¨ç¥áâ¢® á¨¬¢®«®¢ (â®«ì-
ª® ¡ãª¢—44), ¨ ­ ç¥àâ ­¨ï íâ¨å á¨¬¢®«®¢ ¨¬¥-
îâ ¬ «® ¯®å®¦¨å í«¥¬¥­â®¢. � ª ç¥áâ¢¥ ®¡à §æ 

¡ë« ¢§ïâ èà¨äâ, ¯®«ãç¨¢è¨© è¨à®ª®¥ à á¯à®-
áâà ­¥­¨¥ ¢ ­ ç «¥ XX ¢¥ª . �¥å­®«®£¨ï à §-
à ¡®âª¨ èà¨äâ  ¡ë«  á«¥¤ãîé ï: á¨¬¢®«ë ã¢¥-
«¨ç¨¢ «¨áì, à §¡¨¢ «¨áì ­  ®â¤¥«ì­ë¥ í«¥¬¥­-
âë, § â¥¬ ¢àãç­ãî ¯à¨¡«¨§¨â¥«ì­® ¯à®áâ ¢«ï-
«¨áì ®¯®à­ë¥ â®çª¨ ¨ íâ¨ í«¥¬¥­âë ®¯¨áë¢ «¨áì

á ¯®¬®éìî ¬ ªà®ª®¬ ­¤ METAFONT’ ; ¯®«ãç¥­-
­ë¥ á¨¬¢®«ë ¤ «¥¥ ¤®¢®¤¨«¨áì á ¨á¯®«ì§®¢ ­¨¥¬

£à ä¨ç¥áª®£® ¢ë¢®¤ METAFONT’ . � ­ áâ®ïé¨©
¬®¬¥­â èà¨äâ á®¤¥à¦¨â 148 á¨¬¢®« , ¢ª«îç ï
­¥ª®â®àë¥ ¡ãª¢ë áâ à®-á« ¢ï­áª®£® ï§ëª , ¢ë-
è¥¤è¨¥ ¨§ ã¯®âà¥¡«¥­¨ï.

�à®¡«¥¬  ¤¨ ªà¨â¨ç¥áª¨å §­ ª®¢

�á­®¢­ ï ¯à®¡«¥¬ , ¢®§­¨ªè ï ¯à¨ à §à ¡®â-
ª¥ ¯ ª¥â  �«¢~TEX, ¡ë«  á¢ï§ ­  á â¥¬, çâ® ¢

æ¥àª®¢­®-á« ¢ï­áª¨å â¥ªáâ å ª ¦¤®¥ á«®¢® ¨¬¥-
¥â ¯® ªà ©­¥© ¬¥à¥ ®¤¨­ ¤¨ ªà¨â¨ç¥áª¨© §­ ª.
�¨ ®¤­  ¨§ ¨§¢¥áâ­ëå  ¢â®àã á¨áâ¥¬ ª®¬¯ìî-
â¥à­®£® ­ ¡®à  ­¥ ¨¬¥¥â ã¤®¢«¥â¢®à¨â¥«ì­ëå

áà¥¤áâ¢ ¤«ï ­ ¡®à  â¥ªáâ®¢ á ¤¨ ªà¨â¨ç¥áª¨¬¨

§­ ª ¬¨. �ãçè¨© ¨§ ¨§¢¥áâ­ëå á¯®á®¡ ¯à¥¤« -
£ ¥â TEX. �«ï íâ®© æ¥«¨ ®­ ¨á¯®«ì§ã¥â ¬ ªà®ª®-
¬ ­¤ã \accent, ­® ®­ , ¢¨¤¨¬®, ¡ë«  à ááç¨â ­ 
«¨èì ­  ¤®áâ â®ç­® à¥¤ª®¥ ¯à¨¬¥­¥­¨¥, ¯®â®¬ã
çâ® ¨á¯®«ì§®¢ ­¨¥ íâ®© ¬ ªà®ª®¬ ­¤ë ¢ë§ë¢ ¥â

¤¢  ­¥¦¥« â¥«ì­ëå íää¥ªâ :

• ¨áç¥§ ¥â ª¥à­ ¬¥¦¤ã  ªæ¥­â¨àã¥¬ë¬ á¨¬¢®-
«®¬ ¨ ¯à¥¤ë¤ãé¨¬;

• ª®­¥æ á«®¢ , ­ ç¨­ ï á  ªæ¥­â¨àã¥¬®£® á¨¬-
¢®« , ­¥ ¯¥à¥­®á¨âáï ¢®®¡é¥,   ­ ç «® ¬®-
¦¥â ¯¥à¥­®á¨âìáï ­¥¯à ¢¨«ì­®;

�â¨ íää¥ªâë ¢®§­¨ª îâ ¨§-§  â®£®, çâ® TEX,
¯à¨ à¥ «¨§ æ¨¨ ¬ ªà®ª®¬ ­¤ë \accent ¨á¯®«ì-
§ã¥â ï¢­ë© ª¥à­. �®íâ®¬ã, ¢¥à®ïâ­® «ãçè¨¬ à¥-
è¥­¨¥¬ (çâ® ¨ à¥ «¨§®¢ ­®, ­ ¯à¨¬¥à, ¤«ï ­¥-
ª®â®àëå ¥¢à®¯¥©áª¨å ï§ëª®¢) ï¢«ï¥âáï à¥ «¨§ -
æ¨ï ¡ãª¢ë ¢¬¥áâ¥ á  ªæ¥­â®¬ ¢ ¢¨¤¥ ®â¤¥«ì­®£®

á¨¬¢®«  ¢ èà¨äâ¥. �¤­ ª®, ¢ á«ãç ¥ á æ¥àª®¢­®-
á« ¢ï­áª¨¬ ï§ëª®¬ â ª®¥ à¥è¥­¨¥ ¢ ç¨áâ®¬ ¢¨-
¤¥ ­¥ ¯à®å®¤¨â, ¯®áª®«ìªã ¢®§¬®¦­ëå ª®¬¡¨-
­ æ¨© ¡ãª¢ —¤¨ ªà¨â¨ç¥áª¨© §­ ª â ª ¬­®£®,
çâ® 256 á¨¬¢®«®¢ ¢ èà¨äâ¥ ¯à®áâ® ­¥ å¢ â¨â!
� ¢¥à­®¥, ®ç¥­ì å®à®è¨¬ à¥è¥­¨¥¬ ¯à®¡«¥¬ë

¡ë«® ¡ë á«¥¤ãîé¥¥: à §«¨ç­ë¥ ¯ àë ¡ãª¢ —
¤¨ ªà¨â¨ç¥áª¨© §­ ª ¨¬¥îâ ¢ èà¨äâ¥ ¯®§¨æ¨¨

á®¢¯ ¤ îé¨¥ ¯® ¬®¤ã«î 256, ¨ ¨å ¬¥âà¨ª¨ ¢

TFM-ä ©«¥ á®¢¯ ¤ îâ. � á®¦ «¥­¨î, ­¨ª ª¨¬
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®¡à §®¬ ®â TEX’  ­¥«ì§ï ¤®¡¨âìáï, çâ®¡ë ®­ ¢

DVI-ä ©« ¢ë¢¥« á¨¬¢®« á ª®¤®¬ ¡®«ìè¨¬, ç¥¬
256. � ª®¥ ®£à ­¨ç¥­¨¥ â¥¬ ¡®«¥¥ ­¥¯®­ïâ­®,
¯®áª®«ìªã ä®à¬ â DVI-ä ©«  ¯®¤¤¥à¦¨¢ ¥â ¨á-
¯®«ì§®¢ ­¨¥ á¨¬¢®«®¢ á ª®¤ ¬¨ ¤® 232 − 1. �é¥
®¤¨­ ¨§¢¥áâ­ë© á¯®á®¡ ¡®àì¡ë á ¤¨ ªà¨â¨ç¥áª¨-
¬¨ §­ ª ¬¨—¤¥« âì ¨å ¢ ¢¨¤¥ á¨¬¢®«®¢ á ­ã«¥-
¢®© è¨à¨­®© ¨ á¨«ì­® á¬¥é¥­­ëå ¢«¥¢®. � ª®©
¢ à¨ ­â â®¦¥ ï¢«ï¥âáï ­¥ã¤®¢«¥â¢®à¨â¥«ì­ë¬,
¯®áª®«ìªã ¯à®¡«¥¬ã á ª¥à­¨­£®¬ ®­ ­¥ à¥è ¥â ¨,
ªà®¬¥ â®£®, ¯®áâà®¥­¨¥ â ¡«¨æë ¯¥à¥­®á®¢ ¢ íâ®¬
á«ãç ¥ ¡ë«® ¡ë ¤¥«®¬ ¢¥áì¬  § âàã¤­¨â¥«ì­ë¬.

�â®¡ë à¥è¨âì ¯à®¡«¥¬ã, ¯à¨è«®áì ¯®­ïâì,
¯® ª ª®¬ã ¯à¨­æ¨¯ã à ááâ ¢«ïîâáï ¤¨ ªà¨â¨ç¥-
áª¨¥ §­ ª¨ ¢ æ¥àª®¢­®-á« ¢ï­áª®¬ ï§ëª¥. �ª § -
«®áì, çâ® ­¥ª®â®àë¥ ¨§ ­¨å ¢áâà¥ç îâáï â®«ìª®
­ ¤ ¯¥à¢®© ¡ãª¢®© á«®¢ ,   ­¥ª®â®àë¥—â®«ìª®

­ ¤ ¯®á«¥¤­¥©. �â¨ ¤¢  á«ãç ï à¥ «¨§ãîâ á¯¥-
æ¨ «ì­ë¥ ¬ ªà®ª®¬ ­¤ë \fcaccent ¨ \lcaccent.
� ¯¨á ­¨¥ ¯®á«¥¤­¥© ­¥ ¯à¥¤áâ ¢«ï¥â ®á®¡®£®

âàã¤ , â ª ª ª ®­  «¨èì à §¬¥é ¥â á ¯®¬®éìî
ª¥à­®¢ ¤¨ ªà¨â¨ç¥áª¨© §­ ª. � ¬ ªà®ª®¬ ­¤¥

\fcaccent ªà®¬¥ íâ®£®, ¨á¯®«ì§ã¥âáï ª®­áâàãª-
æ¨ï \nobreak\hskip0pt, ª®â®à ï ¯®á«¥ ¢ëà ¢­¨-
¢ ­¨ï ¤¨ ªà¨â¨ç¥áª®£® §­ ª  á ¯®¬®éìî ª¥à­®¢

à §à¥è ¥â ¯¥à¥­®á á«®¢ .
�â® ª á ¥âáï â¥å ¤¨ ªà¨â¨ç¥áª¨å §­ ª®¢,

ª®â®àë¥ ¢áâà¥ç îâáï ¢ á¥à¥¤¨­¥ á«®¢ , â® ç áâì
¨§ ­¨å à¥ «¨§®¢ ­  ¢¬¥áâ¥ á á®®â¢¥âáâ¢ãîé¨-
¬¨ ¡ãª¢ ¬¨ ¢ ¢¨¤¥ ®â¤¥«ì­ëå á¨¬¢®«®¢,  

ç áâì ¯à¥¤áâ ¢«ï¥â á®¡®© §­ ª¨, ¯à¨¬¥­ï¥¬ë¥,
¢ ®á­®¢­®¬, ¤«ï á®ªà é¥­¨ï ­ ¯¨á ­¨ï ­¥ª®â®-
àëå á«®¢ (¢ æ¥àª®¢­®-á« ¢ï­áª®¬ ï§ëª¥ ®­¨ ­®-
áïâ ­ §¢ ­¨¥ ”â¨â«®”). �«®¢ , á®¤¥à¦ é¨¥ íâ¨
§­ ª¨, ª ª ¯à ¢¨«®, ­¥ ¯¥à¥­®áïâáï, ¯®íâ®¬ã áâ -
«® ¢®§¬®¦­ë¬ ­ ¯¨á âì ¬ ªà®ª®¬ ­¤ã, ª®â®à ï
áâ ¢¨â ­ ¤ á¨¬¢®«®¬  ªæ¥­â, á®åà ­ïï ª¥à­ ª ª
¤®, â ª ¨ ¯®á«¥ íâ®£® á¨¬¢®« . �â® ¤®¢®«ì­® å¨-
âà ï ¬ ªà®ª®¬ ­¤ , ¢ ç áâ­®áâ¨, ¤«ï ¥¥ ­ ¯¨-
á ­¨ï ¯à¨è«®áì ¯à¨¬¥­¨âì â ª®¥ áà¥¤áâ¢®, ª ª
\futurelet.

�«ï ã¤®¡áâ¢  ­ ¡®à  â¥ªáâ  á¨¬¢®«ë ’,
", ‘, ~, _, | ¨ < á¤¥« ­ë  ªâ¨¢­ë¬¨ ¨ à á-
ªàë¢ îâáï ¢ á®®â¢¥âáâ¢ãîé¨¥ ¬ ªà®ª®¬ ­¤ë.
�¥à¥å®¤ ¢ æ¥àª®¢­®-á« ¢ï­áª¨© à¥¦¨¬ ®áãé¥-
áâ¢«ï¥âáï ¬ ªà®ª®¬ ­¤®© \beginslav,   ¢ëå®¤—
¬ ªà®ª®¬ ­¤®© \endslav.

� §¤¥«¥­¨¥ æ¢¥â®¢

�àã£ ï ¯à®¡«¥¬ , á ª®â®à®© ¯à¨è«®áì áâ®«ª-
­ãâìáï ¯à¨ ­ ¯¨á ­¨¨ ¯ ª¥â —íâ® à §¤¥«¥­¨¥

æ¢¥â®¢. �à ªâ¨ç¥áª¨ ¢á¥ æ¥àª®¢­®-á« ¢ï­áª¨¥
â¥ªáâë ï¢«ïîâáï ¤¢ãæ¢¥â­ë¬¨. � á®¦ «¥­¨î,
®â à¥ «¨§ æ¨¨ à §¤¥«¥­¨ï æ¢¥â®¢ ç¥à¥§ Post-

Script ¯à¨è«®áì ®âª § âìáï, â ª ª ª ¢ �®áá¨¨

PostScript-¯à¨­â¥à ¢á¥ ¥é¥ ï¢«ï¥âáï ¡®«ìè®©

à¥¤ª®áâìî. ¯®íâ®¬ã çâ®¡ë à¥ «¨§®¢ âì à §-
¤¥«¥­¨¥ æ¢¥â®¢ ¨ ¯®«ãç¨âì ®â¤¥«ì­ë¥ á« ©¤ë

¤«ï ª ¦¤®£® â¥ªáâ , ¡ë«  ¨á¯®«ì§®¢ ­  ¨¤¥ï

SliTEX’  ®¡ ¨á¯®«ì§®¢ ­¨¨ ”­¥¢¨¤¨¬ëå” èà¨ä-
â®¢. �¤­ ª®, ¨§-§  ¯à®¡«¥¬ á ª¥à­¨­£®¬, ¨á-
¯®«ì§®¢ âì SliTEX ¢ ç¨áâ®¬ ¢¨¤¥ ­¥ ã¤ ¥âáï.
� á ¬®¬ ¤¥«¥, ¥á«¨ ã ­ á ¥áâì á«®¢®, ¯¥à¢ ï
¡ãª¢  ª®â®à®£® ¢ë¤¥«¥­  ¤àã£¨¬ æ¢¥â®¬ (  â -
ª®¥ ¢ æ¥àª®¢­®-á« ¢ï­áª¨å â¥ªáâ å á«ãç ¥âáï

®ç¥­ì ç áâ®), â® ª¥à­ ¬¥¦¤ã ¢ë¤¥«¥­­®© ¡ãª¢®©
¨ ®áâ «ì­ë¬ á«®¢®¬ ¯à®¯ ¤ ¥â ¢ á¢ï§¨ á ¯¥à¥-
ª«îç¥­¨¥¬ ­  ¤àã£®© èà¨äâ. �®íâ®¬ã, ¤«ï â -
ª®£® à®¤  ¢ë¤¥«¥­¨© ¯à¨å®¤¨âáï ¨á¯®«ì§®¢ âì

á¯¥æ¨ «ì­ë¥ ¬ ªà®ª®¬ ­¤ë. �â®¡ë à¥ «¨§®-
¢ âì à §¤¥«¥­¨¥ æ¢¥â®¢, ¡ë«  à¥ «¨§®¢ ­  á¯¥æ¨-
 «ì­ ï á¨áâ¥¬  ¯®¤ª«îç¥­¨ï èà¨äâ®¢, ­¥¬­®-
£® ¯®å®¦ ï ­  NFSS. �®á«¥ íâ®£® ¯®«ì§®¢ â¥«ì
¬®¦¥â ®¯¨á âì ¨á¯®«ì§ã¥¬ë¥ æ¢¥â  ¬ ªà®ª®-
¬ ­¤ ¬¨ \newcolor(<æ¢¥â>). �â  ¬ ªà®ª®¬ ­-
¤  ¯®à®¦¤ ¥â ¬ ªà®ª®¬ ­¤ë \<æ¢¥â>g{<â¥ªáâ>}

¨ \<æ¢¥â>. �¥à¢ ï ¨§ ­¨å ¯¥à¥ª«îç ¥â æ¢¥â

á á®åà ­¥­¨¥¬ ª¥à­¨­£ , ¢â®à ï—¡¥§ á®åà ­¥-
­¨ï ª¥à­¨­£  (®­  ¡®«¥¥ ¯à®áâ® ¨­â¥à¯à¥â¨àã-
¥âáï TeX’®¬, ¯®íâ®¬ã ¥¥ ¨á¯®«ì§®¢ ­¨¥ ¨¬¥¥â

á¬ëá«). �¥¯¥àì, ¥á«¨ ¢® ¢å®¤­®¬ ä ©«¥ ãª § âì

\showcolor(<æ¢¥â>), â® ¢ë¤¥«¥­¨ï ¤ ­­ë¬ æ¢¥-
â®¬ ¡ã¤ãâ ¢¨¤­ë ¯à¨ ¯¥ç â¨. �¥ªáâ, à á¯®«®-
¦¥­­ë© ¤® ¯¥à¢®© ¬ ªà®ª®¬ ­¤ë \<æ¢¥â> ¨«¨

\<æ¢¥â>g ¡ã¤¥â ¢¨¤¨¬ë¬ ­¥§ ¢¨á¨¬® ®â ¬ ªà®-
ª®¬ ­¤ \showcolor.

�ã¬¥à æ¨ï

� æ¥àª®¢­®-á« ¢ï­áª®¬ ï§ëª¥ ¯à¨­ïâ  ¡ãª¢¥­-
­ ï ­ã¬¥à æ¨ï, ®¯¨áë¢ ¥¬ ï á«¥¤ãîé¨¬  «£®-
à¨â¬®¬:

�ãáâì n—æ¥«®¥ ç¨á«®, n ≥ 0,   S(n)—
¥£® ¯à¥¤áâ ¢«¥­¨¥ ¢ æ¥àª®¢­®-á« ¢ï­áª®¬ ï§ëª¥.
�«ï ­ ç «  ¢¢¥¤¥¬ â ¡«¨æã:

n S(n) n S(n) n S(n)
1 ~  10 ~� 100 ~à
2 ~¢ 20 ~ª 200 ~á
3 ~£ 30 ~« 300 ~â
4 ~¤ 40 ~¬ 400 ~�
5 ~¥ 50 ~­ 500 ~ä
6 ~s 60 ~x 600 ~�
7 ~§ 70 ~o 700 ~z
8 ~̈ 80 ~̄ 800 ~w
9 ~f 90 ~ç 900 ~æ

�à¥¤áâ ¢«¥­¨¥ ç¨á«  0 ¢ æ¥àª®¢­®-
á« ¢ï­áª®¬ ï§ëª¥ ®âáãâáâ¢ã¥â, ­® ¤«ï ã¤®¡áâ¢ 
¡ã¤¥¬ áç¨â âì ¥£® ¯ãáâë¬.
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�á«¨ 10 ≤ n < 20, â® S(n) = S(n mod
10)S(10). �á«¨ 20 ≤ n < 100, â® S(n) = S(n −
(n mod 10))S(n mod 10). �á«¨ 100 ≤ n < 1000,
â® S(n) = S(n− (n mod 100))S(n mod 100). �á«¨
1000 ≤ n < 10000, â® S(n) =�S(n − (n mod
1000))S(n mod 1000).

�â­®á¨â¥«ì­® ¯à¥¤áâ ¢«¥­¨ï ç¨á¥«, ¡®«ì-
è¨å, ç¥¬ 9999, áãé¥áâ¢ãîâ à §­®£« á¨ï, ¢ ¯ ª¥â¥
�«¢~TEX à¥ «¨§®¢ ­ á®¢à¥¬¥­­ë© ¢ à¨ ­â, £¤¥ ¯à -
¢¨«® S(n) =�S(n − (n mod 1000))S(n mod 1000)
à á¯à®áâà ­ï¥âáï ­  ¢á¥ ç¨á«  ≥ 1000. �¢â®-
¬ â¨ç¥áªãî £¥­¥à æ¨î § ¯¨á¨ ç¨á¥« ¢ æ¥àª®¢­®-
á« ¢ï­áª®¬ ï§ëª¥ à¥ «¨§ã¥â ¬ ªà®ª®¬ ­¤ 

\slnum(<ç¨á«®>). � ¯à¨¬¥à, \slnum(1995) ¤ áâ
� æ~ç¥. �ã¤ìâ¥ ¢­¨¬ â¥«ì­ë: ¬ ªà®ª®¬ ­¤ 

\slnum ¤¥©áâ¢ã¥â â®«ìª® ¢ æ¥àª®¢­®-á« ¢ï­áª®¬
à¥¦¨¬¥.

TEX ¡¥§ ª®¤¨à®¢®ª

� ¯à®æ¥áá¥ à ¡®âë ­ ¤ �«¢~TEX’®¬ ¯®ï¢¨« áì ¨¤¥ï,
ª®â®à ï ¯®§¢®«ï¥â à¥è¨âì ¯à®¡«¥¬ë á®¢¬¥áâ¨-
¬®áâ¨ ¯à¨ ¯¥à¥­®á¥ ª ª®£®-«¨¡® ¯ ª¥â  ­  ¤àã-
£ãî ¯« âä®à¬ã. �â  ¯à®¡«¥¬  ®á®¡¥­­®  ªâã-
 «ì­  ¢ ãá«®¢¨ïå �®áá¨¨, ¯®áª®«ìªã ­  à §­ëå
¯« âä®à¬ å ª®¤¨à®¢ª  àãááª¨å ¡ãª¢ à §«¨ç­ .
�¥àá¨ï ª¨à¨««¨§ æ¨¨ TEX’ , à á¯à®áâà ­ï¥¬ ï
CyrTUG, à ááç¨â ­  ¢ ®á­®¢­®¬ ­  ¯®«ì§®¢ â¥-
«¥© IBM PC-á®¢¬¥áâ¨¬ëå ª®¬¯ìîâ¥à®¢, à ¡®â -
îé¨å ¯®¤ MS DOS. �â®, ¢ ç áâ­®áâ¨, ¢ë§ë¢ -
¥â á¯à ¢¥¤«¨¢®¥ ­¥¤®¢®«ìáâ¢® ¬­®£®ç¨á«¥­­ëå

¯®«ì§®¢ â¥«¥© unix’ , áà¥¤¨ ª®â®àëå—ªàã¯­ë¥

­ ãç­ë¥ ¨­áâ¨âãâë, ª®â®àë¥ ¢ TEX’¥ ­ã¦¤ îâ-
áï ¡®«ìè¥ ¢á¥£®.

�¤¥ï «¥£ª®£® ¯¥à¥­®á  ­  ¤àã£ãî ¯« âä®à-
¬ã § ª«îç ¥âáï ¢ á«¥¤ãîé¥¬:

• �¢®¤¨âáï â ¡«¨æ  ª®¤¨à®¢ª¨ ¤«ï ª®­ªà¥â-
­®© ¯« âä®à¬ë ¨ ª®­ªà¥â­®£® á¥¬¥©áâ¢ 

èà¨äâ®¢, á®¤¥à¦ é ï á®®â­®è¥­¨¥ ¬¥¦¤ã

á¨¬¢®«ì­ë¬¨ ª®¤ ¬¨ ¨ ¨å ¨¬¥­ ¬¨ (­ ¯à¨-
¬¥à, ¨á¯®«ì§ã¥¬ë¬¨ ¢ PostScript’¥);

• �¯à¥¤¥«ï¥âáï ãâ¨«¨â  (®­  ¬®¦¥â ¡ëâì

­ ¯¨á ­  ¤ ¦¥ ­  TEX’¥!), ª®â®à ï ¨§

â ¡«¨æë ª®¤¨à®¢ª¨ £¥­¥à¨àã¥â ¤¢  ä ©-
« : ¯¥à¢ë©—â ¡«¨æ  ª®¤¨à®¢ª¨ ¤«ï META-
FONT’ , ¢â®à®©—¤«ï TEX’ 

• �®¡ ¢«ï¥âáï ­ ¡®à ¬ ªà®ª®¬ ­¤ ¤«ï META-
FONT’ , ª®â®àë© ¯¥à¥®¯à¥¤¥«ï¥â ¬ ªà®ª®-
¬ ­¤ã beginchar â ª, çâ® ¯à¨ ãáâ ­®¢ª¥

usenames:=1 ¢ ­¥© ¬®£ãâ ¡ëâì ¨á¯®«ì§®¢ ­ë

á¨¬¢®«ì­ë¥ ¨¬¥­ ;

• � ¡«¨æ  ¯¥à¥­®á®¢ ®¯¨áë¢ ¥âáï á ¨á¯®«ì-
§®¢ ­¨¥¬ á¨¬¢®«ì­ëå ¨¬¥­; ¯à¨ £¥­¥à æ¨¨

ä®à¬ â  TEX ç¨â ¥â â ¡«¨æã ª®¤¨à®¢ª¨, § -

â¥¬ ª®­¢¥àâ¨àã¥â â ¡«¨æã ¯¥à¥­®á®¢ ¢ ¯à®-
¬¥¦ãâ®ç­ë© ä ©« á ¨á¯®«ì§®¢ ­¨¥¬ â¥ªã-
é¥© ª®¤¨à®¢ª¨ ¨ ç¨â ¥â ¯®«ãç¥­­ë© ä ©«;
• \catcode, \lccode ¨ \uccode ®¯¨áë¢ îâáï

â ª¦¥ á ¨á¯®«ì§®¢ ­¨¥¬ á¨¬¢®«ì­ëå ¨¬¥­;

� à¨ ­â íâ®© ¨¤¥¨ à¥ «¨§®¢ ­ ¢ ¯®á«¥¤­¥©

¢¥àá¨¨ ¯à¥¤áâ ¢«¥­­®£® ¯ ª¥â  ¨ ­ å®¤¨âáï ¢

¯à®æ¥áá¥ â¥áâ¨à®¢ ­¨ï. �®ç¥âáï ­ ¤¥ïâìáï, çâ®
 ­ «®£¨ç­ë¬ ®¡à §®¬ ¡ã¤ãâ ®ä®à¬«¥­ë ¨ ¯®-
á«¥¤ãîé¨¥ ¢¥àá¨¨ ª¨à¨««¨§ æ¨¨ TEX’ , à á¯à®-
áâà ­ï¥¬ë¥ CyrTUG, ¢® ¢áïª®¬ á«ãç ¥ íâ® ®¡-
«¥£ç¨«® ¡ë à ¡®âã ¤«ï ¬­®£¨å ¯®«ì§®¢ â¥«¥©

TEX’  ¢ �®áá¨¨,   â ª¦¥ ¤«ï ¢á¥å â¥å, ª®¬ã ­¥®¡-
å®¤¨¬® à ¡®â âì á àãááª¨¬¨ â¥ªáâ ¬¨.

Type 1 ¨§ Metafont’ ?

�é¥ ®¤­  ¨¤¥ï, à¥ «¨§®¢ ­­ ï ¯à¨ à §à ¡®âª¥

�«¢~TEX’  ¡ë«  ­ ¢¥ï­  áâ âì¥© [3],   â ª¦¥ ¯®-
ï¢«¥­¨¥¬ ­  áâ®«¥  ¢â®à  PostScript-¯à¨­â¥à . �
­ áâ®ïé¥¥ ¢à¥¬ï ¨¬¥¥âáï ­ ¡®à ¬ ªà®®¯à¥¤¥«¥-
­¨© ¤«ï METAFONT’ , á ¯®¬®éìî ª®â®à®£® ¬®¦-
­® ¯®«ãç¨âì èà¨äâ ¢ ä®à¬ â¥ Type 1 ¢ â¥ªáâ®-
¢®¬ ¢¨¤¥,   § â¥¬, ¨á¯®«ì§ãï Type 1 ãâ¨«¨âë,
­ ¯¨á ­­ë¥ L. Hetherington’®¬,—¢ ¢¨¤¥ § £àã¦ -
¥¬ëå èà¨äâ®¢. � ¯®¬®éìî íâ®£® ­ ¡®à  ¬ ªà®-
ª®¬ ­¤ ¬®¦­® ¯®«ãç¨âì ¯à¥¤áâ ¢«¥­¨¥ ¢ ¢¨¤¥

Type 1 ¨ èà¨äâ®¢ Computer Modern. �â  à ¡®â 
§ á«ã¦¨¢ ¥â ®â¤¥«ì­®£® à áá¬®âà¥­¨ï ¨, ¯®íâ®-
¬ã ¢ ¤ ­­®© áâ âì¥ ­¥ ®¯¨áë¢ ¥âáï.

�à®¡«¥¬ë ¨ ¯« ­ë

� ¬®© ¢ ¦­®© ¨§ áãé¥áâ¢ãîé¨å ­  á¥£®¤­ïè-
­¨© ¤¥­ì ¯à®¡«¥¬ ®áâ ¥âáï ¯®¤ª«îç¥­¨¥ ¯ ª¥-
â  �«¢~TEX ª LATEX2ε, â®ç­¥¥ ¥£® ®ä®à¬«¥­¨¥ ª ª
LATEX2ε-¯ ª¥â . � ¡ã¤ãé¥¬  ¢â®à â ª¦¥ á®¡¨-
à ¥âáï § ­ïâìáï à §à ¡®âª®© ¯ ª¥â  ¤«ï § ¯¨-
á¨ ¬ã§ëª¨ ¢ ¡¥§«¨­¥©­®© ­®â æ¨¨ (â ª ­ §ë-
¢ ¥¬ë¥ ”ªàîª¨”), ¨á¯®«ì§®¢ ¢è¥©áï ¢ �®áá¨¨

¢¯«®âì ¤® XVII ¢¥ª . � ç¨á«¥ ¯à®¡«¥¬, á¢ï-
§ ­­ëå á æ¥àª®¢­®-á« ¢ï­áª¨¬ ï§ëª®¬, ¬®¦­®
ã¯®¬ï­ãâì à §à ¡®âªã èà¨äâ®¢ ¤«ï ¡ãª¢¨æ,  
â ª¦¥—á¯¥æ¨ «ì­®£® èà¨äâ  ¤«ï § £®«®¢ª®¢, ¢
ª®â®à®¬ à §«¨ç­ë¥ ¡ãª¢®á®ç¥â ­¨ï ¨¬¥îâ à §-
«¨ç­ë¥ ­ ç¥àâ ­¨ï (íâ  § ¤ ç  ª ¦¥âáï ¢¥áì¬ 
ä ­â áâ¨ç­®©, â ª ª ª ¯®¤®¡­ë© èà¨äâ ¤®«¦¥­
¨¬¥âì ®ç¥­ì ¬­®£® á¨¬¢®«®¢ ¨ ®£à®¬­®¥ ç¨á«®

«¨£ âãà).
�®ç¥âáï ­ ¤¥ïâìáï, çâ® ªâ®-­¨¡ã¤ì à §-

¤¥«¨â ¨­â¥à¥á  ¢â®à  ª ¯à®¡«¥¬¥ æ¥àª®¢­®-
á« ¢ï­áª¨å ¨ ¤à¥¢­¨å â¥ªáâ®¢. �®¦¥â ¡ëâì,
ª®£¤ -­¨¡ã¤ì ¯®ï¢¨âáï ¬­®£®ï§ëç­®¥ ¨§¤ ­¨¥

�¨¡«¨¨ (­  æ¥àª®¢­®-á« ¢ï­áª®¬, £à¥ç¥áª®¬, « -
â¨­áª®¬, ¥¢à¥©áª®¬ . . . ­  ª ª®¬ ¥é¥?), ¢ë¯®«-
­¥­®¥ á ¯®¬®éìî TEX’ .



TUGboat, Volume 16 (1995), No. 4 379

�à¨¬¥àë

�à®áâ®© ¯à¨¬¥à ­ ¡®à  â¥ªáâ  ­  æ¥àª®¢­®-
á« ¢ï­áª®¬ ï§ëª¥:

£|á¤¨ <i_¨á¥ å|áàâ‘¥, á_­¥ ¡_¦i©,

¯®¬’¨«ã© ¬‘ï £à’íè­ £®

¨ à¥§ã«ìâ â ¥£® ª®¬¯¨«ïæ¨¨:

£¤�¨ ��~̈á¥ åà�â¥�, á­~¥ ¡¦~ i©, ¯®¬´«ã© ¬ï� £àºè­ £®
�à¨¬¥à æ¢¥â®¤¥«¥­¨ï: ¯®á«¥¤®¢ â¥«ì­®áâì
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¯à¨¢®¤¨â ª á«¥¤ãîé¥¬ã à¥§ã«ìâ âã:

�¤�̈ �� ~̈á¥ åà�â¥�, á­~¥ ¡¦~ i©, ¯®¬´«ã© ¬ï� £àºè­ £®

�¤�̈ �� ~̈á¥ åà�â¥�, á­~¥ ¡¦~ i©, ¯®¬´«ã© ¬ï� £àºè­ £®
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� íâ®¬ ¯à¨¬¥à¥ å®à®è® ¢¨¤­®, çâ®  ªæ¥­â ¬®¦­®
áâ ¢¨âì ­¥ â®«ìª® ­ ¤ ®¤­¨¬ á¨¬¢®«®¬, ­® ¨ ­ ¤
á®ç¥â ­¨¥¬ á¨¬¢®«®¢.
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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 KOI8
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 2551.

To run both articles two different formats had
to be generated. The first contained the English
and Russian hyphenation patterns using the KOI8
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 Ω 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 SlavTEX output,
had its text typeset with the SlavTEX system, while
the first letter of the text and the surrounding frame
are bitmaps.
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¤�ì ­°èê ��~̈áê åà�â·áê, ¡¦~ ³áâ¢¥­­®î á¢®³î ¡«~£®¤°âiî, ¤°à®¬ê
¦¥ �̈ ¢«°áâiî, ¤°­­®î áâ~Õ¬ê �e£w� �yç~­ªÈ¬ê �̈ � �̄«w¬ê, ¢®
�e¦¥ ¢ï§°â¨ �̈ àíè´â¨ £àíå�̈ ç¥«®¢ºªw¢ê, [à³ªê �̈¬ê: ¯ài-
¨¬´â¥ ¤å~  áâ~ °£®, �̈å¦¥ q¯ãáâ¨â¥� £àíå�̈, q¯¸áâïâáï �̈¬ê:

�̈ å¦¥ �y¤¥à¦¨â¥�, �y¤¥à¦°âáï: �̈ �e«Òª  � é¥ á¢¾¦¥â¥ �̈ à §àíè¨â¥�
­  §¥¬«�̈, ¡¸¤ãâê á¢Ø§ ­  �̈ à §àíèe�­  �̈ ­  ­¡~á �̈] q �o­íåê ¦¥
�̈ ­  ­ë� ¤à¸£ê ¤àã£®¯ài¨¬°â¥«ì­w ¯à¨è³¤è¥î, ¤  á®â¢®à´âê çà¥§�
¬¥­¥� á¬¨à³­­ £® ¯à®é³­­® �̈ ái¥� ¯® ¤¸åã ç°¤® [ �̈¬�ªê] q ¢áºåê,
�e«Òª  �jªw ç¥«®¢ºªê á®£àíè�̈ ¡£~ ã á«·¢®¬ê, �̈ « �̈ ¤º«®¬ê, �̈ « �̈ ¬¹á-
«iî �̈ ¢áº¬¨ á¢®´¬¨ ç¸¢áâ¢ë, ¢·«¥î �̈ « �̈ ­¥¢·«¥î, ¢º¤í­i¥¬ê �̈ « �̈
­¥¢º¤í­i¥¬ê. ��é¥ ¦¥ ¯®¤� ª«¾â¢®î �̈ « �̈ q«ãç³­i¥¬ê � àåi¥à³©áª¨¬ê
�̈ « �̈ ��¥à³©áª¨¬ê ¡¹áâì, �̈ « �̈ � é¥ ª«¾â¢ã �oâæ � á¢®¥£w� �̈ « �̈ ¬°â¥à¥
á¢®¥ï� ­ ¢¥¤¥� ­  áï� , �̈ « �̈ á¢®¥¬Î ¯à®ª«¾âiî ¯®¤¯ ¤¥�, �̈ « �̈ ª«¾â¢ã
¯à¥áâã¯ �̈ , �̈ « �̈ �̈ ­¹¬¨ ­ºªi¨¬¨ £àíåÒ �jªw ç¥«®¢ºªê á¢ï§°áï: ­®
�w ¢áºåê á´åê á³à¤æ¥¬ê á®ªàãè³­­ë¬ê ¯®ª°ïáï, �̈ q âºåê ¢áºåê
¢¨­ë� �̈ �î§ë ¤  à §àíè´âê �e£®� [î� ]: �e«Òª  ¦¥ §  ­³¬®éì �eáâ¥áâ-
¢ � § ¡¢³­iî ¯à¥¤ ¤¥� �̈ âÐ ¢áØ ¤  ¯à®áâ´âê �e¬Î [ �e©], ç«~¢íª®«»¡iï
à°¤¨ á¢®¥£w� , ¬«~â¢ ¬¨ ¯à¥áâ~¹ï �̈ ¯à¥¡«~£®á«®¢³­­ëï ¢«�çæë ­°è¥ï
¡æ�ë �̈ ¯à¨á­®¤¢~ë ¬à~Á¨, áâ~¹åê á«°¢­ëåê �̈ ¢á¥å¢°«ì­ëåê � �̄«ê �̈
¢áºåê áâ~¹åê, � ¬´­ì.

An example of SlavTEX—�à¨¬¥à �«¢~TEX 


