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text in some specific font by underlining rules only 
(no text). For that purpose use a . t f m  file like, for 
instance, u-cmrl0. t f m .  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 

Notes on Russian 7&X 

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 m. 

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 IS0  8859 part 
5 [2] and ECMA 113. I use GOSTCII to code 
Russian text on my personal ~ 0 m ~ u t e r . l  I use this 
coding in my Russian TE$ 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 

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 
PDl:<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 XX) and of the form 

(vowel) 1 (consonant) b (vowel) 

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

a 1 a where a E ( let ter)  

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 Koposa or nopora. 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 [I] and then revised, 
and made less strict, in 1918 and 1956 [3; 5; 61. 
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 ~ a - p ~ a a ;  in 
such cases they advance the break, taking care 
not to split certain consonant combinations, e.g., 
M~CT-HME. Derivation may take precedence over 

pronunciation when breaking off a prefix, e.g., 
B ~ I - p ~ a ~ b ,  or when the word has been borrowed 
from a foreign language, e.g., AHC-ne-ncm. 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; won't find these breaks.) 
a6-3as-ab18 a6-cop6-~HSI a ~ p e c - H ~ I E  aEc- 
6epr an-no-XTOH-H~IG a a - r n ~ i i - C K ~  ap-xeo- 
nTe-PHKC ~PK-@YHK-UEIR ~ P T - O ~ - C T P ~ J I  aC-@aJIbT- 
HMB BCMH-XPOH-HM$ BCTPO-HaBT ax-HYTb 6e3- 
AHa 6eC-KOM-np0-MHCC-HI& 6 x 0 ~ - C X ~ - M ~  608- 
C K ~ Y T - C K H ~  6 0 ~ ~ - ~ I P O - B O A - H H - ~ ~  ~ Y - K B ~ P ~  6yp- 
Xya3-HbI% 6 y x - ~ ~ J I - T ~ P  B ~ P o - c J I ~ I ~ ~  BH-AeO-YCEI- 
JIH-TeJIb BO-XAH BO-CeM-Ha-AqaTb BoJIb-@paM 
BOJIbT-MeTP B O C ~ - M E I - P ~ ~ - P S I A - H ~ *  BIIOJI-JIH-CTBbI 

BCe-rAa B C ~ - O ~ ~ - H O C T ~  B ~ I - X Z ~ H - H ~ I ~  BbI-PBaTb 
rJIaC-Hhle rO-JIO-BO-TRII-CTBO T O - M ~ O - M O P ~ $ - H ~ I ~  

ro -MO-C~K-cy-a -m-c~b~  ~ O P ~ - K O - B M ~  roc -~HPK 
I ' ~ ~ - M o T - H ~ I ~  I 'PO-MO~A-KM~ rP03-AbSIX I'pOCC- 
6yx rya-IUbIO A B Y - S I ~ ~ I Y - H ~ I ~  AeH-3H8K Aep-XaTb 
AH-BJIIOCb AHa-rHO-CTH-Ka A J ' - ~ I J I ~ K c - H ~ I ~  XeM- 
syX-HbIB XyX-XaTb 3a-BIXIH-BeTb 3a-MKHy-TbI~ 
sa-~rne-sb~G 3 a ~ - n a 6  s a ~ x - n d i  ~JIOCT-H~IE 300- 

re~-rpa-t$llSI H ~ - B ~ c T - H M ~  H3-Aa-TeJIbCTB H30- 
8He-MO-Ha ~13bI-CKaH-HbIfi HM-IIJIo-~HB-H~* EIM- 
IIYJIbC-HbIX EIMY-me-CTBO HH-B~PC-Hb18 HH-AeKC- 
HUE HH-KJIIO-3HB-HbIB HH-Te-I'paJI HH-Tep-aK- 
THB-HHE M H - @ P ~ - K P ~ c - H ~ ~  EIC-KJIIO-9aTb HC- 

K ~ o - ~ J I o - B H - T ~ J I ~ - H ~ $  klC-TJIeTb HX-THO-3a-BpbI 
K ~ - M ~ H - H o - ~ ~ o J I ~ - H ~  K ~ - I I ~ c T - H ~ I %  Ka3-HbIO KBa- 
A ~ & - T H ~ - H ~ I ~  KBHHT-3C-CeH-QHSI KH-JIO-BaTT-MeTP 
K J I ~ c c - H ~ I %  K O - M ~ H A - H ~ ~  KOJI-X03 KOM-IIbIO-TeP 
KOMC-Opr KOHq-JIa-repb K ~ ~ - c T ~ S I H - C K H %  KpeCT- 
~ o - B ~ I E  KPH-IITO-CEI-CTe-Ma K P E I O - ~ J I ~ K - T P O H - H ~ I %  

KPOCC-3MY-JIB-TOP KY-IIJIIO Ky-pbe3-tlbIE KyJIbT- 
I I ~ o - c B ~ T - ~ ~ - ~ ~ T - H E I I E  KYHCT-Ka-Me-pa KYP-OPT 
JIa-TeKC-HbI8 J I ~ H A - I U ~ $ T - H ~ I ~ ~  JIaHAC-KHeX-Tax 
ne-MHHC-K~-TO% ne r -KO-~TJI~-TLI -K~  nex-ce -~a  
JIHH-~BH-cTH-'~~-cK& JIo-~~-PH$-MEI-Y~-cKH% JIO- 

rlT-se-CKH8 JIo-KaJIb-HbI$I JIox-Ma-Tb18 JIys-IIIHG 
JIbBOM JIbHSI-HOE Ma-HY-CKPH-IITbI MaPK-CEZCT- 
C K H ~  M ~ c - ~ T ~ ~ - H ~ I E  M~T-06ec-ne- r~e-~ne  Me- 
TeO-CTaH-JQiB Me-YTEL Me=-&TOM-Hb15 M~CT-Hb1E 
MHKC-TY-Pa MHH-3ApaB MHO-rO-YrOJIb-HHK MO- 
KPM% M O P - @ ~ M - H ~ I %  Ha-B3PbIA Ha-rpa-ZAaTb 
Ha-H3-yCTb H&-EIM~-HO-B;CH-H~I~  HaH-B~IC-IUHE He- 
~ A ~ - K B ~ T - H ~  H ~ - ~ C T ~ - C T B ~ H - H ~ I B  He-JIb3SI HeM- 
qaX H ~ O - J I O - r H 3 M  H ~ ~ $ - T R - H o ~  H O - J I ~ P ~ - C K I ? ~  06~1- 
HC-IIOJI-KOM 060-JI~cTHT~ 060-PB~IIII 064-HOCT~ 
O ~ J I O X - I I I I ~ ~  On-HO-AHeB-Ka O K - T R ~ P ~ - C K Y ~  OPT- 
BbI-BO-AbI OCBO-~O-XA&-~T o c ~ o p - 6 n e - ~ ~ e  OCJIe- 
n m  o c y - ~ ~ e - c ~ s n a n - c ~ ~  O T - M C T H T ~  o ~ p a - s n e - m e  
na-neo-6x0-reo-rpa-Cpm na-TPH-ap-X~T napT- 
aK-THB IIaPT-C'be3A IIBCT-611-1~e IIe-pe-XXeIUb 
IIpH-JIbHyTb IIpH-MKH~B-IIIHE IIpH-CO-eAH-HHTb 
npo-6ne -~of  IIpO-THO-3aX I I ~ o - I ' ~ ~ M M - H ~ I B  npo- 
o6pa3 IIp0-qeCC-HbIfi np0-YTyT I I ~ o $ - B ~ ~ , Z ( - H O C T ~  

IIC~B-AO-~H~-JIII-TH-Y~-CKH I I I I - T H - ~ T & Z - H ~ I ~ ~  pa- 
AHO-H3O-TOII pa-3bI-rpbI-BaTb paB-HbIf3 pa3%-e3A- 
HOE p a f i - o ~ - ~ b ~ E  p a c - s e ~  pac-mx-@po-sa~b pe- 
KO-rHOC-ar?-POB-Ka PO-XAe-HHe p ~ - 6 n e 8  PJIBK- 
HYTb Ca-MO-OYHCT-Ka CaK-BO-B-XHK c~II-@IIP 

C B ~ ~ X - O I I ~ - ~ ~ - T H B - H ~ I ~ ~  C B O ~ - O ~ ~ ~ ~ - H ~ I E  Ce-r0- 
AHRIU-HH$ ~eM-Ha-J(qa-TbI8 C E I - ~ I I - ~ I ? ~ - H ~ I ~  CH- 

CTe-MO-TeX-HEI-Ka CHH-XPO-CHr-HaJI C K O J I ~ ~ - K M %  
CMeX-HEIK CMePT-HOCTb CO-BIIa-Ae-HHe CO-eAH- 
HHTb CO-nXeIIIb CO-MHB-6y-JI~ COB-HH-GOPM- 
61o-PO COT-HHK C O Q - K Y J I ~ T - ~ ~ I T  CIIe4-OT-AeJI 
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CpaB-HHTb CpeA-CTBO CTe-pe0-YrOJI CTepXS- 
aeM cy-~a-cmen-mnf ~a-6nns-~b1f i  ~e-ne- me^- 

Ka Te-Tpa-AbK) T~K-CTY-aJIb-HbIfi Tep-MO-fIJ(ep- 
HbIfi TeP-IInm TO-=A€!-CTBO TP~HC-@II-HIIT-HYIO 

TpeX-a,L(pec-HbIfi T P H - @ T O H ~  Y J I ~ - T P ~ - O C H O B - H O ~ ~  

ycIIeIII-Hb$ YCT-Hb1fi Y C T P O ~ ~ C T B  YTBeP-XAaTb 
YTOY-HI IT^ @a~-CEI-MM-ne @a~-TOP-an-re-6pa $0- 

TO-BCIIbIIU-Ka (PbIpK-HyTb X~YC-AOP-$0-BO XPII- 
IIJIO XPRCT-HyTb QII-KJIO-II-Aa ~ I I - @ P o - B ~ I x  rIe- 
PeC-syp sf?-TbI-PeX-JTOJIb-HIIK Y ~ P - C T B ~ $  9eCT- 
H ~ I B  YH-~neH-Hb1fi YEICT-K0fi YYB-CTBO maX-Tep 
IIIEI-@PoB-Ko~~ IIITPIIx-IIYHK-TMP-Hb1E ~ B - @ ~ - M E Z ~ M  

3K3eM-IIJIiTp 3JIeK-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 nyp-nrnar, but ~ a p m - p y ~ ;  

2. abbreviations ( c n o x ~ o c o ~ p a ~ s e ~ ~ b ~ e  cnosa), 
e.g., roc+a-~a3,  1 1 a p ~ - y ~ e 6 a ,  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, I I~RMOY-~OJI~HMK,  6n-onor, 
H ~ o - ~ ~ I Y H ~ I ~ % ,  He-o@amII3~, 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-TE)E 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 HOBOBBeAeHIIe that it does 
not handle correctly; it breaks the words containing 
the letter combinations BH, CH, and xfconsonant 

differently: AH-BH~IE, ~ e - c ~ ~ b ~ f i ,  m a - X T ~ ,  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) 1 : ="A8' ; 
xordCchr(209)l :="BU; 
xord[chr (210)] : ="Cn; 
... 

xord[chr(231)1 :="Xu; 

xord[chr(232)1 :="Y" ; 

xord[chr(233)1 :="Z"; 

xordCchr(234)I :=" [" ; 

xord [chr(235)] :="\" ; 

xord[chr (23611 :="I I' ; 

xord[chr(237)1 :="-" ;  

xordCchr(238)I :="-"; 

xord[chr(239)1 :="I " ; 
. . . 

xchr ["A"] : =chr(208) ; 

xchr ["B"] : =chr (209) ; 

xchr ["C"] : =chr (210) ; 

... 
xchr ["Xu] : =chr (231) ; 

xchr ["Y"] : =chr(232) ; 

xchr ["Z"] : =chr(233) ; 

xchr [" ["I : =chr (234) ; 

xchr ["\"I : =chr (235) ; 

xchr ["I "1 : =chr (236) ; 
xchr ["-"I : =chr (237) ; 

xchr[I1-"1 : =chr(238) ; 

xchr [I' ' "1 : =chr (239) ; 
Qz 

Russian 'l&X 

I used with my Russian T@X 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, T@'s ligature 
mechanism is used to enter certain Russian letters. 
For example, to type the word mrreq, 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 s 
in the font, while ts, as a ligature, produce q. 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 oTceB 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.sevn. When hyphenation is desired, 
the explicit kern interferes with it. Moreover, one 
of the hyphenation patterns is 2tls, meaning that 
entering otsenka for oseHKa is liable to result in 
O T - c e ~ ~ a  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 

\chardef\Ui='022 

\chardef\ui='032 

\chardef\Kh='llO 

\chardef\kh='150 

\chardef\Ts='103 

\chardef\ts='l43 

\chardef\Ch='121 

\chardef\ch='161 

\chardef\Sh='130 

\chardef\sh='170 

\chardef\Shch='l27 

\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, m w a r e  programs, 
to delete all the ligatures in the Cyrillic fonts 
except those for quotes and dashes. The examples 
above would be entered as (\zhheI\ts), otsev 

and o{\ts)enka. When Russian text is being 
transliterated, the control sequences need to be 
redefined: 

The control sequence \cydot is no longer 
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: 

\def \ZhC\vCZll 

\def \zhC\vCzll 

\def\UiCJ) 

\def\ui{j) 

\def\KhCChl 

\def\kh(chl 

\def\Ts{C) 

\def \ts{c) 

\def \ChC\vCCll 

\def \chC\vCcll 

\def \ShC\vCSll 

\def \shC\vCsll 

\def \ShchC\vCSl\vCcH 

\def \shchC\vCs~\vCcH 

\def\cprime{\kernOpt'\kernOpt\relax> 

\def \cPrime(\kernOpt ' \kernOpt\relax) 
\def \cdprime{\kernOpt ' \kernopt '\kernOpt\relax) 
\def \cDprimeC\kernOpt ' \kernopt ' \kernOpt\relax) 
\def \Ed\ ' CEll 
\def \eeC\ 'Cell 

\def \YuC\tIJlCull 

\def \yuC\t C\ j Hull 

\def \YaC\tCJlCall 

\def \yaC\tC\ jlCall 
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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 \pa t te rns  command can be used in 
INIT@, it is necessary to extend the \uccode and 
\lccode tables for the letters x, 3, 3, 10, b, x, and 
33. 

I use a short PASCAL program to translate 
GOSTCII letters into Latin letters and control 
sequences before it can be fed to m. The proposed 
version 3.0 of w 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 \ l e f t  and \righthyphenmin=2. 

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

SUB RUSTEX-L (your name) 

to 

Bitnet: LISTSERVOUBVM 

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 
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 'IpX's \showhyphens(. . .); entries in the 


