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text in some specific font by underlining rules only
(no text). For that purpose use a .tfm file like, for
instance, u-cmr10.tfm. See the figure of this article
for an example.

dvi2dvi also supports font emulation where
output in one font is replaced by output in a
different font when the document is printed. This
capability is not shown in this article.

Concluding Remarks

I hope that I was able to demonstrate the usefulness
of DFPs in general and dvi2dvi in particular.
Note that I have not discussed all the features of
dvi2dvi. A 60 page long document describing
dvi2dvi contains the description of all features
plus additional macros which should be useful in
applications of dvi2dvi.

I hope that I can encourage people to buy my
DFP (yes, it costs a little money), and to port it to
other operating systems (give me a call in case you
are interested). Contact me at the address below
and I think we can work something out. dvi2dvi
is written in “standard C” and runs currently on a
SUN running OS 3.5 (BSD 4.2). There should be
no problem to port it to other operating systems
with a C compiler.

Finally I would like to thank Ron Whitney for
his cooperation: he had to transfer the .dvi file
for this article to my computer to process it by
dvi2dvi and then back to the AMS’s computer for
printing, a little additional inconvenience.

o Stephan v. Bechtolsheim
2119 Old Oak Drive
W. Lafayette, IN 47906
317-463-0162
svb@cs.purdue.edu
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Notes on Russian TEX
Dimitri Vulis

By combining the new Cyrillic fonts from the
University of Washington in Seattle with my hy-
phenation patterns, I've been able to create a usable
Russian-language version of TEX.

Coding Cyrillic letters

The customary way to represent Russian letters
in an ASCII computer is to use 8-bit coding, with
capital Russian letters A—Ya in 176-207, followed by
lower case a-ya in 208-239. This scheme, commonly
known as GOSTCII (pronounced GOST-ski), is
formally defined by the standards ISO 8859 part
5 [2] and ECMA 113. I use GOSTCII to code
Russian text on my personal computer.! I use this
coding in my Russian TEX files, but a convenient
way of entering transliterated Russian text using
only 7-bit ASCII (unfortunately, different from the
elegant AMS scheme that uses ligatures) is also
available.

Hyphenation patterns

To create the patterns, I ran PATGEN on a dictionary
of over 50,000 fully hyphenated Russian words with
inflections. Remarkably, PATGEN found all the good
breaks and no bad breaks, outputting 4204 patterns.
I keyed in and hyphenated most of the dictionary
by hand; some words were supplied by Alexander
Samarin, for which I am grateful.

I started by keying in the Russian part of a
pocket Russian-French dictionary, hyphenating the
words manually. I then ran PATGEN to examine
the patterns, and also tried them on Russian texts.
I saw that the patterns did not handle inflected
words well because I keyed in only the nominative/
singular/masculine/infinitive (whichever are appli-
cable) forms. Hence I inflected a number of words
representative of different classes, and continued
this practice when I added words later.

I also noted that a number of patterns were of
the form

(vowel) 1 (consonant) (vowel)

Rather than seeking words containing all such
combinations, I preloaded to PATGEN patterns of the
form

1 This can be achieved with any MS-DOS
PC that supports code pages; the required soft-
ware can be FTPed from SIMTEL20.ARMY.MIL as
PD1:<MSDOS.SCREEN>CYRILIC2.ARC.
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(vowel) 1 (consonant) (vowel)

for all vowels and all valid consonant-vowel combi-
nations (i.e., no :s) and of the form

(vowel) 1 (consonant) » (vowel)

for all vowels and all vowels that can follow &, and
also of the form

ala where a € (letter)

for all the letters that can occur twice. In the
few cases when these patterns would hyphenate
dictionary words incorrectly, they are overridden by
the PATGEN-generated patterns.

It was no longer necessary to add to the
dictionary the words that exhibited no new patterns,
like xopoBa or mopora. I browsed through a
number of dictionaries (including Ozhegov, Foreign
(to Russian) Words, English-Russian Polytechnic,
Mathematical, Geographical, Computer Science,
Medical, Obscenities, Thieves’ Jargon, and others)
looking for words that exhibited new patterns
(mostly unusual combinations of consonants) and
added them to the dictionary, hyphenating by hand.

The rules of Russian hyphenation were first
formulated by Yakov H. Grot (1] and then revised,
and made less strict, in 1918 and 1956 [3; 5; 6].
Russians prefer to break their words at syllable
boundaries: after a vowel and before a consonant
or another vowel, except when this would result
in a conspicuous-looking cluster of consonants at
the beginning of the next line, as in xa-pMam; in
such cases they advance the break, taking care
not to split certain consonant combinations, e.g.,
mecT-Hblil. Derivation may take precedence over
pronunciation when breaking off a prefix, e.g.,
BHI-pBaTh, or when the word has been borrowed
from a foreign language, e.g., muc-me-mcma. A
simplified English rendering of the rules can be
found in the US Government Printing Office Style
Manual, the Chicago Manual of Style, and the
like. The following list of words illustrates their
application. (Note that some words have the last 2
letters broken off; TEX won’t find these breaks.)
ab-3anm-me1if  ab-copG-mua  azxpec-mEIE  afic-
Gepr ax-mo-XTOB-HBI amE-TImMi-ckuit ap-xeo-
OTe-PUKC apK-QyHK-OUS apT-00-CcTpen ac-¢aabT-
Hplf aCHE-XDOH-HEIl ACTPO-HABT AaX-HYyTh 6€3-
nHa  6ec-KOM-TpO-MUCC-BEIR OI0K-Cxe-Ma  60it-
CkayT-cKuMi Gopr-mpo-Boa-HU-na Gy-KBaph Oyp-
Kyas-HbIf OyX-Tal-Te€p B3pO-CALI Bu-Ieo-ycu-
JU-TeNb BO-IUM BO-CEM-HAa-INAThL BOJbL-ppaM
BOJIBT-METD BOCh-MHU-PAa3-PAA-HEIN BIOJ-TH-CTBHI
BCe-raa BCe-O0m-HOCTh BHI-¥KEH-HHI BEI-PBATDH
TJac-Hbl€ TI'0-J0-BO-TAN-CTBO TI0O-Me0-MODd-Hbli
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rO-MO-CeK-Cy-a-JIM-CThl TOPM-KO-BHII IOC-OUPK
rpa-MOT-HBII T'DO-MO3I-KUif TI'pPO3-mbAX IPOCC-
6yx rya-mbi0 ABY-A3blY-HEIM HEH-3HAK OEP-KAThb
IM-BAIOCh OUA-THO-CTH-KA& JY-IJIeKC-HBIH KeM-
Yy¥-HBIH KyX-KaThb 3a-BIIU-BETb 3a-MKHY-ThIA
3a-Mme-Bulit 3aB-7a0 3aTX-ABIH 370CT-HHIH 300-
reo-rpa-¢usa M3-BeCT-HBIH H3-4a-TEAbCTB M30-
aHe-MO-Ha U3L-CKaH-HBIA WM-IJO-3WB-HBIA WMM-
OyJIbC-HBIX MMY-IIe-CTBO WH-BePC-HbIM WH-IEKC-
HBIf WH-KIIO-3UB-HbIf WH-Te-Ipasi HH-TED-akK-
TUB-HHI! MH-Qpa-Kpac-HEI WC-KAI0-4aTh MC-
KpPO-y/NO-BU-T€Nb-HEIH MC-TIETh HX-TUO-3a-BPhI
Ka-MEH-HO-yT0Jb-HbIM Ka-OyCT-HbIM Ka3-HbIO KBa-
Jpa-TUY-HBIM KBUHT-3C-CeH-IUA KU-JI0-BATT-METD
KiaCC-HBEIH KO-MaHA-HHIA KOJI-X03 KOM-ILIO-TED
KOMC-ODPT' KOHI-JIa-TePh Kpe-CTbAH-CKUH Kpect-
0O-BEIff KPU-ITO-CH-CTE-Ma KPUO-dJIeK-TPOH-EBIA
KPOCC-dMY-JIA-TOD KY-INIO Ky-Pbe3-HBI KyibT-
Opo-cBeT-pa-00T-HUK KyHCT-Ka-Me-pa  Kyp-OpT
Ja-TEKC-HBI JNAaHA-MAOT-HHI IaHIC-KHEEX-TaX
JIe-MHHC-Ka-TON  Jler-Ko-aTie-TH-Ka JeK-Ce-Ma
JIVH-TBU-CTU-Y€-CKUAN JO-Ta-pPUP-MU-de-CKuil J10-
Tu-ye-CKUM JIO-KaJb-HBI JIOX-Ma-THIA JIyd-IHui
JbBOM JIBHSA-HOM Ma-HY-CKPU-OTHl MAapK-CHUCT-
CKMil Mac-mTab-HHH MaT-obec-me-ye-Hue Me-
TEO-CTAH-UUA Me-uTa MeX-aTOM-HbIf MeCT-HbIl
MHUKC-TY-Pa MUH-3IDAB MHO-T'O-yTOJb-HUK MO-
KPEIA MOp-(eM-HBIf Ha-B3DhLI Ha-FPa-KIATH
Ha-U3-yCTh Ha-UMe-HO-BAaH-HLIH Hau-BHIC-MUH He-
aJle-KBAT-HBEI He-eCTe-CTBEH-HLIM He-JIb3sS HEeM-
Oax HeO-70-THU3M He(-Ta-HO# HO-abpb-ckue 00JI-
UC-IIOJI-KOM 000-15CcTUTh 060-pBHIm OOM-HOCTH
OrJIOX-MUH OJ-HO-THEB-KA& OK-TAOPBL-CKYIO OpPI-
BBI-BO- Bl OCBO-00-1a-eT OCKOp-Die-HMe ociie-
UM OCYy-IHe-CTBIAN-CA OT-MCTUTh OTPAa-Bie-HUE
na-jgeo-0uo-reo-rpa-Gusa ma-TpU-ap-XaT OapT-
aK-TUB NapT-Cbe3n mnacT-Ou-mme Ie-pe-:KKellb
OpU-IBHYTh HOPU-MKHYB-IOUH OpPU-CO-€AU-HUATDL
npo-6j1e-Moii mpO-THO-3aX OpPO-TPaMM-HBI TpO-
06pa3 mpo-necc-Hulil IPO-YTyT IPOd-BPEU-HOCTD
LCeB-0-aHa-IU-TU-Ye-CKUH Oa-TH-9TaX-HEI pa-
AUO0-U30-TOI pa-3bl-I'PHI-BAThH PAB-HBI paszb-e31-
HOIt pali-OB-HBIE pac-ueT pac-mU-¢pO-BaThL pe-
KO-THOC-IIM-POB-Ka pO-X¥HOe-Hue py-0aelt pABK-
HYyTb Ca-MO-OYHMCT-K& CAaK-BO-A-KUK Cal-(uUp
CBepX-0Oe-pa-TUB-HBIMI CBOe-00pa3-HBIL ce-ro-
OHAM-BUA CeM-Ha-qna-Thiii CHU-3U-TUH-HBI Cu-
CTe-MO-Te€X-HU-Ka CHH-XPO-CUl-HAJ CKOJb3-KWit
CMeX-HMK CMePT-HOCTb CO-BIAa-Ae-HIE CO-equ-
HUTh CO-JDKemb CO-MHa-0y-sa COB-MH-(GOpM-
610-p0  COT-HHK COLO-KyJbT-OBIT CHEN-OT-Ie]
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CPaB-HUTb CPEA-CTBO CTE-PEO-YTOd  CTEDK-
HEM Cy-Ma-Clien-muil Ta-Onud-HBIE Te-Je-CheM-
Ka Te-Tpa-AbI0 TEeK-CTY-aJb-HEIH Tep-MO-gaep-
HBlf TEp-III0 TO-¥IAe-CTBO TPaHC-QU-HUT-HYIO
Tpex-ajpec-Hulii TPHU-TOHT YIb-TPa-OCHOB-HOM
yCHEem-HEBIf YCT-HBI yCTPOMCTB yTBEpP-XKAATH
YTOU-HATL Dak-cu-mMu-ie pax-top-air-re-6pa ¢o-
TO-BCOBIN-Ka QBIPK-HYTb Xayc-A0p-$0-BO Xpu-
IO XPACT-HYTh DOU-KJIO-U-Ta OU-QPO-BHIX Ue-
pec-4yp dUe-TH-PeX-yTOJNb-HAK 4eD-CTBBII udecTt-
HBIfl YM-CAEH-HBI YUCT-KOHM YyB-CTBO maX-Tep
mu-PPOB-KOH IITPUX-OYyHK-THUP-HLIH B-(e-MuU3M
BK3EM-IJIAD 2JIEK-TPOH

The dictionary contains a large number of:

1. words borrowed from foreign languages {mostly
technical and engineering terms); PATGEN is
very good at understanding that one should
break xyp-maar, but Mmapm-pyT;

2. abbreviations (c/OKHOCOKpAIIEHHbBIE CIOBA),
e.g., roc-3a-kas, napr-yueba, komc-opr. These
are not really part of the language, but occur
often in newspapers and technical literature.
The number of words usually abbreviated for
such compounds is finite and the patterns are
very good at identifying them. It is possible
to construct abbreviations that these patterns
will not hyphenate properly; when in doubt,
one has to use \- in such words;

3. compound words. The patterns will not split
a single vowel off a part of many compound
words.  Thus, npaMoy-roabruk, Ou-0JIOT,
Heo-OnruHLIM, He-odammsMm, etc., are sup-
pressed. Such breaks are not strictly illegal, but
they don’t look good, and a better break is only
a letter away. Once again, I took advantage of
the fact that the number of words usually used
in compounds is manageably small. A sufficient
number of examples given to PATGEN eliminates
the unwanted breaks in many compound words
that are not in the dictionary.

A preliminary version of this work was pre-
sented in my M.A. thesis, “An Implementation
of Liang’s Algorithm for the Russian language”,
submitted to CCNY in October of 1988.

After the hyphenation patterns were complete,
A. Samarin graciously sent me the paper [4] describ-
ing a non-TEX algorithm for hyphenating Russian
text. Pavlova’s algorithm produces the same hy-
phenations that I produced by hand, except for a
few “special” words, like roBOBBe merue that it does
not handle correctly; it breaks the words containing
the letter combinations BH, cm, and x+consonant
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differently: nu-BHBI#, Me-CcTHBIH, ma-xTa, which is
unusual; and there are other minor differences.

In order to get PATGEN to run under MS-DOS,
I had to concoct a very long .CH file, based on
the Kellerman and Smith VAX change file. I will
be happy to discuss it with anyone trying to get
PATGEN to work. In order to trick PATGEN into
processing GOSTCII input, I used the following:

xord[chr(208)]:="A";
xord [chr(209)] :="B";
xord[chr(210)]:="C";

xord[chr(231)] :="X";
xord[chr(232)]:="Y";
xord[chr(233)]:="Z";
xord[chr(234)]:="[";
xord[chr(235)] :="\";
xord[chr(236)] :="1";
xord [chr(237)] :=""";
xord[chr(238)]:="_";
xord[chr(239)]:="¢";

xchr["A"] :=chr(208);
xchr ["B"] :=chr (209) ;
xchr["C"] :=chr (210);

xchr["X"] :=chr(231);
xchr["Y"] :=chr(232);
xchr["Z"] :=chr (233) ;
xchr["["] :=chr(234);
xchr["\"] :=chr(235);
xchr["]"] :=chr(2386);
xchr["""]:=chr(237);
xchr["_"]:=chr(238);
xchr[" ‘"] :=chr(239);
Qz

@ex

@d cmin="QQ"

@d cmax="2Z"

Qd edge_of_word="@Q"

Qy
Qd cmin="Q@Q"
@d cmax="‘"
@d edge_of_word="@@Q"
Qz
Russian TEX

I used with my Russian TEX the Cyrillic fonts kindly
mailed to me by Thomas Ridgeway, the director
of the Humanities and Arts Computing Center at
U. of Washington, Seattle. Their organization
is similar to that of the Cyrillic fonts developed
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by AMS in MF79. In particular, TEX’s ligature
mechanism is used to enter certain Russian letters.
For example, to type the word xmemn, one enters its
MR transliteration zhnets. If the current font is
Latin, the transliteration is printed out; and if the
current font is Cyrillic, then the letters zh, taken
as a ligature, produce character ’031, which is x
in the font, while ts, as a ligature, produce m. If
the text is being set in Latin, then it produces
its transliteration. A problem arises when a letter
combination used for a ligature actually occurs in
a word. For example, to enter the word oTces one
has to type ot{\cydot}sev, where {\cydot} has to
be defined as kernOpt for Cyrillic, to suppress the
ligature, and as $\cdot$ for Latin, to transliterate
the word as “ot-sev”. When hyphenation is desired,
the explicit kern interferes with it. Moreover, one
of the hyphenation patterns is 2t1s, meaning that
entering otsenka for omenxka is liable to result in
or-cenka being hyphenated. The fault, of course,
lies with the transliteration scheme.

Thus, I had to abandon this elegant ligature
scheme and to define the following control sequences
to enter Russian letters that have no obvious Latin
equivalents.

\chardef\Zh=’021
\chardef\zh=’031
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and o{\ts}enka. When Russian text is being
transliterated, the control sequences need to be
redefined:

\def\Zh{\t{Z}{h}}
\def\zh{\t{z}{h}}
\def\Ui{\u{I}}

\def\ui{\u{\i}}
\def\Kh{\t{K}{h}}
\def\kh{\t{k}{h}}
\def\Ts{\t{T}{s}}
\def\ts{\t{t}{s}}
\def\Ch{\t{C}{h}}
\def\ch{\t{c}{h}}
\def\Sh{\t{S}{h}}
\def\sh{\t{s}{h}}
\def\Shch{\t{S}{h}\t{c}{h}}
\def\shch{\t{s}{h}\t{c}{h}}
\def\cprime{$~\prime$}
\def\cPrime{$\underline{"\prime}$}
\def\cdprime{$~{\prime\prime}$}
\def\cDprime{$\underline{ " {\prime\prime}}$}
\def\Ee{\‘{E}}

\def\ee{\‘{e}}
\def\Yu{\t{Y}{u}}
\def\yu{\t{y}{u}}
\def\Ya{\t{Y}{a}}
\def\ya{\t{y}{a}}

The control sequence \cydot is no longer

\chardef\Ui=’022
\chardef\ui=’032
\chardef\Kh=’110

needed and the tie accent indicates when a single
Russian letter is transliterated by two Latin ones.
The ability to change the transliteration scheme is
an additional benefit:

\chardef\kh=’150
\chardef\Ts=’103
\chardef\ts=’143
\chardef\Ch="121
\chardef\ch=’161
\chardef\Sh=’130
\chardef\sh="170
\chardef\Shch=’127
\chardef\shch=’167
\chardef\cDprime=>137
\chardef\cdprime=’177
\chardef\cPrime=’136
\chardef\cprime=’176
\chardef\Ee=’003
\chardef\ee=’013
\chardef\Yu=’020
\chardef\yu="030
\chardef\Ya=’027
\chardef\ya=’037

I used PLtoTF and TFtoPL, TEXware programs,
to delete all the ligatures in the Cyrillic fonts
except those for quotes and dashes. The examples
above would be entered as {\zh}ne{\ts}, otsev

\def\Zh{\v{Z}}

\def\zh{\v{z}}

\def\Ui{J}

\def\ui{j}

\def\Kh{Ch}

\def\kh{ch}

\def\Ts{C}

\def\ts{c}

\def\Ch{\v{C}}

\def\ch{\v{c}}

\def\Sh{\v{S}}

\def\sh{\v{s}}

\def\Shch{\v{SH\v{c}}
\def\shch{\v{sF\v{c}}
\def\cprime{\kernOpt ’\kernOpt\relax}
\def\cPrime{\kernOpt’\kernOpt\relax}
\def\cdprime{\kernOpt’\kernOpt > \kernOpt\relax}
\def\cDprime{\kernOpt’\kernOpt’\kernOpt\relax}
\def\Ee{\ ‘{E}}

\def\ee{\‘{e}}

\def\Yu{\t{J}{u}}

\def\yu{\t{\j}{u}}

\def\Ya{\t{J}{a}}

\def\ya{\t{\j}{a}}
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As with the ligature scheme, it is the user’s
responsibility to switch the meanings of control
sequences together with the fonts.

There are 32 letters in the Russian alphabet,
and only 26 in the English one. For this reason,
before the \patterns command can be used in
INITEX, it is necessary to extend the \uccode and
\lccode tables for the letters x, #, 3, 10, b, B, and
.

I use a short PASCAL program to translate
GOSTCII letters into Latin letters and control
sequences before it can be fed to TEX. The proposed
version 3.0 of TEX will accept 8-bit input, making
this preprocessor unnecessary; and its enhanced
handling of ligatures and hyphenation may make it
unnecessary to enter as many as 10 characters to
produce a single Russian letter, when GOSTCII is
not used. For Russian \language, these patterns
should work with \left and \righthyphenmin=2.

There is a Bitnet mailing list dedicated to
the discussion of the Russian TEX project. To
subscribe, send the command

SUB RUSTEX-L (your name)
to
Bitnet: LISTSERVQUBVM
To submit an article, mail it to
Bitnet: RUSTEX-LQUBVM

(Note that node UBVM on BITNET is the same as
node UBVM.CC.BUFFALO.EDU on Internet.)
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Hyphenation Exception Log

Barbara Beeton

This is the annual update of the list of words that
TEX fails to hyphenate properly. The list last
appeared in Volume 9, No. 3, starting on page 239.
Everything listed there is repeated here. Owing
to the length of the list, it has been subdivided
into two parts: English words, and names and
non-English words that occur in English texts.
This list is specific to the hyphenation
patterns that appear in the original hyphen. tex,
that is, the patterns for American English. In
the future, if such information becomes available,
exceptions to other patterns will also be listed.
See below, “Hyphenation for languages other than
English”.
In the list below, the first column gives results
from TEX’s \showhyphens{...}; entries in the



