RUSSIAN CONJUGATION
Computer Synthesis of Russian Verb Forms

F. H. H. KORTLANDT*

0. The program presented in this paper is a computerized version of
Roman Jakobson’s article “Russian Conjugation” in Word 4 (1948),
155-67 (abbr.: J). Wherever the program and Jakobson’s rules yield
different results, this is indicated below in square brackets. The language
in which the program is stated is ALGOL 60.

A comprehensive comment is added to the program in order to make
it accessible to both linguists without an extensive knowledge of
programming languages and mathematicians who are not familiar with
the Russian verb system. The input of the computer consists of the
program and a list of verb stems. The generated forms are the phonemic
representations of the infinitive, the preterit (masc.sg., fem.sg., neuter sg.,
plural), the present (1st sg., 2nd sg., 3rd sg., Ist pl., 2nd pl., 3rd pL), and
the imperative (2nd sg., 2nd pl.). [The inclusive imperative is not
generated because it has no special form (J 2.122). The aspect of the verb
is not taken into account; therefore, the irregularly stressed form rad’ild
is not generated.

There is one major difference between the language described by
Jakobson and the contemporary standard language in favour of which I
have decided: the unstressed alternant of the present tense suffix d is u
in Jakobson’s paper (J 2.121) but a according to the modern standard.®
For the rest I have stuck rather closely to Jakobson’s description.]

* The author studied Mathematics and Linguistics at the University of Amsterdam,
where he now is a member of the Staff of the Slavic Department. His dissertation
Modelling the Phoneme: New Trends in East European Phonemic Theory was recently
published by Mouton.

L Cf. R. L. Avanesov and S. 1. OZegov, Russkoe literaturnoe proiznosenie i udarenie
(Moscow, 1960), p. 698: “ProiznoSenie étix form s glasnym [u] v okoncanii -ar (-fat),
svojstvennoe russkomu literaturnomu jazyku v proSlom, teper’ uderzivaetsja po
preimuscestvu v re¢i starSego pokolenija, a takZe prinjato v sceniCeskoj re¢i”; M. V.
Panov, Russkaja fonetika (Moscow, 1967), p. 320: “V nastojaiee vremja nado
rekomendovat® proiznoSenie fo[p’dt], [ju[b’dt], lo[v’dt] i pr., no staraja orfoépiceskaja
norma ostaetsja dopustimoj.”



1 begin comment This program generates the infinitive and the finite inflected forms of Russisn verbs ;
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integer a,b,v,g,d,e,2,2,1, j,k,1,mn,0,p,71,8,t,4,1,Xx, ¢,C,5,y,4,E,1,0,U,h,w,
1i,s1,£1,d1,syl1,final,finalcons;

integer array lexeme[1:20], stem[-2:20], form[-2:25], @es[1:2];

boolean reflexive, drop suffix, simple desinence, vocalic desinence, open, jvnm, soft stem, soften,
accented, removable accent, final syllable stresseqd;

boolean procedure vcwel(q), integer q;

vowel:=q=a V g=¢ V q=i Vg=oV g=u V g=A V g=E V g=I V q=0 V q=U;
boclean procedure soft(q); integer g;

softi= q=] V q=C V q=8 V q=Z V g=y;

boolean procedure labial(q); integer q;

labial:= q=p V q=b V q=f V q=v V q=m; b

procedure omit; fi:=fi-1;

procedure change(w); integer w; form{fil:=w;

procedure add(w); integer w; begin fi:=ri+1; form[fi}:=w end;

procedure insert(w); Integer W; begin Fi:=fi+1; form{fi]:=Form[fi~1]; form[fi-1):=w end;
procedure- omits; si:=sIi~l; -
procedure changes(w); integer w; stem[51]:=w;

procedure adds{w); integer w; begin si:=si+1; stem[si]:=w end;

procedure inserts(w); integer W; begin si:=si+1; stem[si]:=stem[si~1]; stem[si~1]:=w end;
procedure add desinencej begin integer h; for hi=} step 1 until di do add{des{h]) end,
procedure transfer; begin Integer h; for h:i=1 step T until si do forml{h]:=stem{h]; F1:=s1 end;
procedure stress(w); integer w; W:=w+27;

procedure unstress(w); integer w; if w>36 then wi=w—27;

procedure stress last vowel;

begin integer h; boolean unstressed; unstressed:=true; for hi=fi step —1 until 1 do if unstressed A vowel(form{h]} then

begin stress{formlh}); unstressed: =false
=
end;

procedure accent;
begin integer h; if removable accent A vocalic desinence then
begin for hi=1 step 1 untdl fi do if vowel{form{h]) then unstress(form(h]); stress(des[1]); add desinence
end else if Jaccented Then
begln iT opennsyl>t! V {{final=n V final=m)Asyl=0 V {open V Jvnrn)/ﬂdes[e =a) A ocalic desinence then
begin if simple desinence A vowel(des[1]) then stress(des[1]) else stress last vowel; add “desinence
end else
‘beg:_[n add desinence; stress last vowel
end
end else add desinence
_ezx_q accent;

[£5
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1. THE PROGRAM

The program consists of a number of declarations, which serve to define
certain properties of the variables and procedures used in the program
and to associate them with identifiers, and a number of statements (units
of operation), which begin in line 65 (label: CONSTANT VALUES). There
are several kinds of statements. An assignment statement (e.g., a := 10)
serves for assigning a value to a variable or procedure identifier. A go to
statement (e.g., gofo INPUT) interrupts the normal sequence of operations:
the next statement to be executed will be the one having the indicated
label. A conditional statement (e.g., if w = 101 then EXIT else ...) causes
a statement to be executed or skipped depending on the value of a
boolean expression. (The value of a boolean expression is either true or
false) A for clause (e.g., for h:= 1 step 1 until 20 do) causes the state-
ment which it precedes to be repeatedly executed (i.c. forh =1, 2, ..., 20).
A procedure statement (e.g., phonemics) serves to invoke the execution
of a procedure body. This procedure body can be found in the corres-
ponding procedure declaration (i.c. the lines 41-55 of the program),
which contains a number of statements that may be preceded by a number
of declarations of local identifiers (i.c.: h, q, no vowel, unvoice).?

2. COMMENT ON THE PROGRAM

The numbers refer to the respective lines of the program.

2. a, ..., S represent the phoneme inventory of Russian in the order
of the Cyrillic alphabet (g, ..., §); y represents the feature of softness of
the preceding consonant (); 4, ..., U represent the vowels under stress
@, ..., #); h and w are indices.

3. i, si, fi, di are indices that indicate the length of the relevant part
of the array lexeme, stem, form, des respectively; syl is the number of
syllables of the input stem; final and finalcons are the final symbol
(= phoneme or the feature of softness) resp. the final consonant (or the
feature of softness) of the input stem.

4. The array lexeme contains the input stem and remains intact
during the execution of the program until a new input stem is read.

2 Cf. Revised Report on the Algorithmic Language ALGOL 60, ed. by Peter Naur
(Copenhagen, 1964) (corrected reprint).
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Changes that have bearing on a whole tense (e.g., p’isdt’, p’isui) are carried
out in the array stem, while those affecting only one form (e.g., 'ub’it’,
Publ’t) are carried out in the array form. The array des contains the
desinence until it is added to the array form. The declaration of a
separate array des is necessary in view of the accent pattern of the Russian
verb, cf. below (procedure accent). The suffix of reflexivity (if required)
is added in the output procedure. [In Jakobson’s paper reflexive verbs
are not taken into account.] The numbers in square brackets indicate the
lower and upper bound of the subscripts.

5, 6. The booleans reflexive and drgp suffix indicate the reflexivity
of the verb and the dropping of the suffix nu in preterit forms respectively,
see line 72 below. The other booleans correspond to Jakobson’s
categories, cf. the assignment statements in 78-83 below; jvum stands for
Jakobson’s ‘narrowly closed’, soften reflects the condition for softening
of hard consonants. [The categories of simple and vocalic desinence
affect the resulting verb forms only through the procedure accent. Since
this procedure is not used in the generation of the infinitive (84-106
below), these boolean variables are not assigned their proper, ‘Jakob-
sonian’ logical values during the execution of this part of the program:
they acquire their preterit value (false) in line 78 already. Of course, this
is only a matter of programming economy and has nothing to do with
the linguistic facts.]

7-12. The meaning of these boolean procedures is self-evident: g is
a vowel if g =a or ¢ =e or ..., and otherwise it is not, etc. (The
symbols A, Vv, 71 mean and, or, not respectively.) In this program, as in
Jakobson’s paper (fn. 5 on p. 157), soft has the meaning of ‘palatal or
palatalized’. [There is one slight difference: the phonemically relevant
softness of non-palatal sounds is here expressed by the separate symbol
», so strictly speaking only this feature is sof? in the sense of the program
while the preceding consonant is not, cf. line 10.]

13. The procedure omit reduces the length of the relevant part of the
array form by one, so that its effect is the omission of the last relevant
symbol of this array.

14. The procedure change assigns to the last relevant symbol of the
array form the value of the indicated symbol, so in effect it changes the
(value of the) last relevant symbol of the array form. This procedure is
equivalent to omit plus add.

15. The procedure add lengthens the relevant part of the array form
by one and fills this place with the (value of the) indicated symbol. So in
effect it adds the indicated symbol to the relevant part of the array form.
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16. The procedure insert lengthens the relevant part of the array form
by one and inserts the indicated symbol before the last relevant symbol
of the array form. It is equivalent to omit plus add (the indicated symbol)
plus add (the omitted symbol).

17-20. These procedures are identical with the ones in 13-16 but for
the array that is affected: here the array stem is altered, instead of the
array form.

21. The procedure add desinence adds the relevant part of the array
des to the relevant part of the array form.

22. The procedure transfer makes the array form equal to the array
stem as far as the elements of the array are relevant.

23. The procedure stress changes a into A4 etc., see 65, 66 below
{CONSTANT VALUES).

24. The procedure unstress changes A4 into a etc. The if clause is
necessary because of the for statement in line 32: if the desinence is
stressed, all vowels of the stem are unstressed. (Alternative solutions for
this little problem can easily be found and some of them are quicker but
they all yield more complicated boolean expressions. Since the number
of vowels in the input stem hardly ever exceeds three, I have chosen here
for simplicity of the program rather than for rapidity in the execution.)

25-29. This procedure has an obvious meaning. A local boolean is
introduced for the sake of clarity, but it can be dispensed with if use is
made of a go to statement:

Jor h:=fi step —1 until 1 do if vowel(form[h]) then

begin stress(form[h)); gofo LABEL

end; LABEL:

30. The procedure accent adds an accent to unstressed verb forms.
Within this procedure the desinence is added to the array form.

31, 32. If the desinence begins with a vowel the stress of verbs having
a removable accent is on this vowel (J 2.61).

33-37. For verbs with a mobile accent (unaccented input stem) the
following rules hold (J 2.62):

(a) verbs with open polysyllabic input stems stress either the simple
desinence, or the preceding vowel if the desinence is complex: p’isa-
‘write’, p’isu, p’isut, p’ist;

{b) if the desinence does not begin with a vowel verbs with an input
stem ending in j, v, n, m or a vowel [= all but the BRoADLY closed input
stems] stress the vowel that precedes the desinence, with the limitation
that in the fem.sg. preterit (suffix /g) only verbs with nonsyllabic input
stems ending in a nasal follow this rule (J 2.24): 2da- ‘wait’, Zdald, Zddl’i,
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procedure phonemics;

begin Integer h,q; boolean no vowel;
procedure unvoice{w); integer w;
if w=g then w:=k else if w=b then w:=p else if w=v then w:=f else
:Lf w=d then w:=t else if w=z then wi=s else T w=z then w:=C;
16 voweli= true; Tor h:=1 steD 1 until FI do if vowel(form{h]) then no vowel:= false; if no vowel then insert(D);
if (rorm{£1]=3V Form{fi]=C)Aforml T1—1]=0ASoft{form[fi~2]) then form[fi-1):=E; - R
For hi=1 step 1 until £i do if soft(form{h~1]) then
begin if Form(hl=e V formlh}=o V form{hl=aAfi-h>T then form(h]:={i
end else if form{h]=o0 then form[h]}:=a else if form[hl=y A (form[h+1]=r Vv form{h+1)=j) then
begm Tor q:=h step 1 Until fi=1 do form al:=rorm{q+1}; omit
end, 1T form[f1T=y then -
beg:m Tunvoice(form[FI=1) ); if form{fi-1]=k then omit
end else unvoice(form{fi]) ™
end phonemics 3

procedure output;
begin in‘beger h; for hi=—2 step 1 until fi do
begin if Form[h]>36AForm[h]<B3 then
begin if vowel({form[ h]) Then PUSYM(126) else PUSYM(127); PUSYM(form{h]-27)
&nd else PUSYM(form{hn]) ~
end; 1f reflexive then
begin if form[fil=T then PUSYM{c) else PUSYM(s); if vowel(form(fi]) then PUSYM(y) else PUSYM(a)
end reflexive -
end output;

CONSTANT VALUES: a:=10; b:=11; c:=12; d:=13; e:=ﬂ4; £i=15; g:=16; 1:=18; j:=19; k:=20; 1:=21; m:=82; n:=23; o:=2L; p:=25;
ri=27; 8:=28; t:=29; u:i=30; v:=31; x:=33; 2:=35; A:=37; E:=b1; I:=b5; 0:=51; U:=57; C:=39; S:=55; Z:=(2; y:=120;
BEGIN: 11:=si:=fi:=41:=syl:=0; for h:=1 step 1 until 20 do lexeme[h =0; for h:==2 step 1 until 8 do
stem[h] :=form{h] :=93; RUNOUT; PUNLCR; PUNLCR; PUSTYM{7L); PUSPACE(2); reflexive:=drop suffix:=false;
INPUT: w:=RESYM; if w=101 then EXIT else if w=119 then goto INPUT else FUSYM(w); if w=05 then
begin for h:=1 step 1 until 11 do stemh):=lexeme[h s1:=11
end else
begin if‘ w=121 then reflexive: -‘true else if w=98 then drop suffix:=true else if =99 then
begin 11T=11+1; if 11>90 then goto 'C BEGIN else if w=1 26 V w=127 then
begin lexeme(11]:=27; II=1i-1_  ~
end else lexeme[li):=lexeme{li]+w
end; goto INPUT
end inpuT;
finali=lexeme[11]; simple desinence:= vocalic desinence:= false; open:= vowel(final);
Jvnm:= finel=J V final=v V finalen V final=m; finalcons:= If open then lexeme[1i~1] else final;
soft stem:= soft(finalecons); accented:= final syllable stressed:= False; for hi=1: step 1 until 11 do if vowel(lexeme[hl) then
begin syl:=syl+l; if lexeme[h]>36 then accented:= final syllable sTressed:= true else 1se final syllable stressed:= false
end; removable accent:= 1jvnm A final syllable stressed;
‘Sotten:= Tsoft stem A sy1>1 A (finel=aVfinal=cVfinal=AVfinal=0);




Tsoft stem A syl>1 A (finel=aVfinal=oVfinal=AViinal=0);
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etc., but Zm- ‘press’ and #n- ‘reap’ both Zdla;

(c) otherwise the last vowel of the verb form is stressed: vod-
‘conduct’, v'idi, v’idut, v’ol, v’ild, v’ili.

N.B.: Monosyllabic verb forms are neither stressed nor unstressed for
the presence of either of these characteristics requires the presence of the
other elsewhere in the word.®? The program, however, necessarily dis-
tinguishes between stressed and unstressed vowels, so a choice is to be
made. Since the vowel oppositions that exist in monosyllabic words are
the same as can be found in the stressed syllables of polysyllabic words,
I have chosen to consider the vowels of monosyllabic verb forms as
stressed. (The same choice was made by Jakobson.) Therefore, a
‘stressed’ vowel is the stressed vowel of a polysyllabic verb form or the
only vowel of a monosyllabic verb form.

39. 1In other cases the accent is not changed.

41. The procedure phonemics contains the morphophonemic rules of
the Russian verb.

43-45. The procedure wunvoice is declared within the procedure
phonemics and therefore has a local character. Its meaning is obvious.

46. If a verb form contains no vowel, an 4 is inserted before its final
consonant (J 2.5), e.g., Zg- ‘burn’, 26k, Zgld; id- ‘go’, 361, §ld. Instead of
a local boolean (no vowel) a go to statement could have been used:
if vowel(form[h}) then goto LABEL; insert(O); LABEL:

47, This 4, like any other d, is replaced by ¢ if it is preceded by a soft
consonant and followed by word-final j or &: p’j- ‘drink’, p’éj; p’ok-
‘bake’, p’é¢. [Jakobson’s rule on inserted vowels runs as follows (J 2.5):
“A vowel is inserted within a nonsyllabic full-stem before a nonsyllabic
desinence and, if this stem ends in #, before any consonantal desinence.
The inserted vowel is € in the Infinitive, 6 elsewhere.” According to this
rule, the imperative of p’j- is *p’dj instead of p’¢j. A rule changing both
this ¢ and the ¢ of *p’6¢ into é is lacking in Jakobson’s description,
though the necessity of having such a rule is explicitly referred to in the
introduction (J 1.32): “o is not admitted between two soft consonants of
the stem”. However, this formulation of the rule is incorrect because
there exist such forms as I’6Za ‘lying’ and jéZitca ‘to cower’.]

48,49. If preceded by a soft consonant, unstressed e and o are
reduced to /. The same holds true for unstressed a if it is not the final or
prefinal phoneme of a word form, e.g., tr’as- ‘shake’, tr’isut, but v'id’e-
‘see’, v'id’at. [ No vowel reduction rules are explicitly stated in Jakobson’s

3 See C. L. Ebeling, “On Accent in Dutch and the Phoneme [o/”, Lingua 21 (1968),
135f£. on the essence of configurational features.
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paper.]

50, 51. Elsewhere (i.e. word-initially and after a hard consonant) un-
stressed o is reduced to a@. The feature of softness y is omitted before r,
where the softness is lost, and before j, where it is automatic. [Jakobson
maintains the soft sign * beforej. So did I only in the input stem. In fact,
it could have been omitted there as well for it does not convey any
information at all. If it had actually been omitted, it would have to be
inserted before the vowel insertion in the infinitive (and preterit) and the
imperative (pj-/p’j- ‘drink’, p’it’, p’éj). Since any decision on the input
stem is more or less arbitrary, for once I have preferred to stick to
Jakobson’s notation. ]

52-54. Word-final consonants are unvoiced; in addition, word-final
velars lose their softness: /’og- ‘lie down’, imperative ’dk. [This rule is
not explicitly stated in Jakobson’s paper.]

56. The procedure output punches the array form into the output tape
and adds the required suffix to reflexive verb forms.

57. Every verb form is preceded by three spaces, cf. the assignment
statement in line 68.

58-60. Within the program capital letters (which have values between
36 and 63, see line 66 of the program) stand for stressed vowels and
palatal consonants (see line 2 of the program). However, in the output
tape (and also in the input tape, see below) stressed vowels are marked by
underlining and the hdéek on a palatal consonant is shown as a vertical
line through the letter. The punching of either of these symbols precedes
the punching of the letter which is marked by it (like the printing of an
accent on an ordinary typewriter). So two symbols are punched instead
of a capital letter: the ‘accent’ is punched first (symbol no. 126 which is
underlining if it is a vowel, otherwise symbol no. 127 which is the
vertical line) and followed by the corresponding non-capital letter, the
value of which is 27 less than the value of the capital letter (cf. the
procedures stress and unstress above). The procedure PUsYM punches the
sympol with the indicated value into the output tape.

61, 62. The suffix of reflexivity is ca after ¢, sa after any other
consonant, s° after a vowel: sm’ejd”- ‘laugh’, sw’ijétca, sm’ijdlsa,
sm’ijdlas’.

65, 66. Here the statements of the program begin. The letters used
in the program are assigned constant values. These values are equal to
the values that correspond with the letters in the procedures RESyM and
PUSYM, so « is symbol no. 10, etc. There is one exception: symbol no. 120
is * instead of y, so an apostrophe in the input tape is read as y and
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pUSYM () punches an apostrophe into the output tape. This concession
to ALGOL is necessary because an apostrophe cannot be an identifier and
therefore such expressions as add(’) are senseless.

67, 68. This is where the execution of the program really gets started.
The indices that indicate the lengths of the relevant parts of the arrays
and the number of syllables of the input stem are set equal to zero. The
elements of the array lexeme are assigned the value O because of the
assignment statement in line 75. The elements of the arrays stem and
form must have some value as soon as they may appear in an if clause
(e.g., in 140-60). For the sake of convenience and in order to have every
verb form preceded by three spaces (see line 57), all these elements are
assigned the value of a space, which is 93. ruNouT punches 20 cm of
blank tape. PUNLCR punches the value of a new line and carriage return.
When the input stem is punched into the output tape, it is preceded by
symbol no. 74, i.e. >, and two spaces. (PUSPACE(2) is equivalent to
PUSYM(93); PUSYM(93).)

69, 70. The procedure RESYM reads a symbol of the input tape and w
is assigned the value of this symbol. Symbol no. 101, i.e. ], marks the
end of the input. When this symbol is read the procedure EXIT makes an
end to the execution of the program. The new line and carriage return
symbol, which has value 119, is skipped and the execution starts once
more from the label INPUT at the beginning of this line, so the next symbol
of the input tape is read. Any other symbol (including a space) is punched
into the output tape. Symbol no. 65, which is a hyphen, marks the end
of the input stem. When this symbol is read, the array stem is made equal
to the array lexeme, which then contains the letters of the input stem;
otherwise, the lines 72-75 are executed and after line 76 the execution
starts again from the label npPUT, that is, the next symbol of the input
stem is read.

72. The reflexivity of a verb is marked by the presence of the symbol ”,
which has value 121, in the input stem, e.g., sm’ejd”- (or ”sm’ejd-) ‘laugh’.
When this symbol is read, the boolean reflexive is assigned the value true.
Otherwise, the value is false because of the assignment statement in
line 68. (A boolean variable must have one of these two values as soon
as it appears in an if clause.) The suffix nu is in brackets if it is dropped
in the preterit (cf. J 2.23), e.g., gds(nu)- ‘be extinguished’. The opening
bracket (= symbol no. 98) causes the boolean drop suffix to be assigned
the value frue, the closing bracket (= symbol no. 99) is skipped.

73-75. Any symbol which has not been mentioned thus far is now
added to the array lexeme, so the index [i is increased by one. If /i
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INFINITIVE: if jvnm then
begin omits; 1f fina.l-J then
beg;in if syl=0 then adds(1i) else if syl=T then
" begin iF stem{si]=o Ther Begin changes(y); adds(e) end else if stem{si]=0 then changes(I)
end
end else iIf (finel=n V final=m) A syl=0 then adds(a)
end truncate jvi Jvnm; transfer,

ir If finel=k V final=g then "~
begin change(C); if Taccented then stress last vowel
end else

begin if final=t V final=d V final=z V final=b then

" begin if form{fi-~1)=s then omit else change(s)

end else if syl=OAfinal=r then

begin n insert{e); add(y); =dd(e)

end; add(t); add(y); if Tleccented then

begin if form[fi—2]=s T Then 2dd(1) €lse stress last vowel;

"deviating forms: 51 1f form{1T=IAform[2]=sAr1=5 then

begin for hi=2 step 1 until 4 do rorm[h]:=formlh+1]; omit
end else if forml7]=kAForm[2]=TArorm{b]=AAri=6 then
Degin omit; insert(s); add(y)
gc} deviating forms

end
end; phonemics; PUNLCR; if reflexiveAform[fi]=y then omit; output;

PRETERIT: 1f final=t V final=d then omits else if drop suffix then si:=si-2 else if syl=0Afinal=r then
begin inserts(0); accented:=removable accent: —true
end; 1f si=1 then changes(S); transfer;
If vowel(form[FI]) V si=1 then add(1); if TJaccented then stress last vowel; phonemics; PUSPACE(3); output;
Tolok: 1f stem[1]=tAsteml[2T=cAstem[3]=1/AStem(5]=kAsi=5 Then
begin lexeme[l] :=stem[L]:=k; 1i:=si:=
s Tolok; transfer;
di =2; des[1]:=1; des[2]:=a; pryad: if form[1]=pAform] [2]=rAform[L])=AAri=b then
begin form[L]:=a; des[2]:=A
end pryed; if final=j A ((form{1]=bVform{1]=S)Asyl=0 V form[fi]=eAsyl=1) then
begln stress last vowel; add desinence
end else accent; phonemics; output;
Transter; des[2]:=o0; accent; phonemics; output;
if formifi]=0 then begin change(y); add(I) end else begin change(y); add(i) end; output;

09
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becomes too large (cf. the declaration of the array lexeme in line 4), the
execution starts again from the label BEGIN as if line 200 had been reached.
Otherwise, lexeme[li] is assigned the value of the symbol that has been
read. There is one complication: stressed vowels and palatal consonants
are compressed into one symbol, which is the corresponding capital letter.
This means that when the stress mark of a vowel (symbol no. 126) or the
hddek of a consonant (symbol no. 127) is read, the symbol to be read next
is to be changed into a capital letter, i.e. to be increased by 27 (cf. the
comment on 58-60). This compression of stressed vowels and palatal
consonants is not really necessary, but it induces considerable simplifica-
tions in a number of statements, e.g. in the procedures stress and unstress,
the softening rules of the present tense, and the condition for the desinence
of the imperative (line 197). The palatalized consonants could similarly
be compressed, but here the need to do so is less urgent and it would
necessitate a number of changes in various statements that would not
further the readability of the program.

76. Now the next symbol of the input stem is to be read unless the
previous symbol was a hyphen.

78-82. The meaning of these assignment statements will be obvious to
anyone who has succeeded in reading the program so far. The values of
the booleans accented and final syllable stressed are set equal to false
before the for statement that counts the syllables (the number of syllables
is equal to the number of vowels) and in which the values of these
booleans are set equal to frue when a stressed vowel occurs. Then final
syllable stressed becomes false again if there follows an unstressed vowel.
Open and broadly closed input stems have a removable accent if their
final syllable is stressed (¥ 2.61).

83. The final consonant of hard polysyllabic input stems ending in a
or o is softened in the present and the imperative (J 2.42.A), see 161-69.

84-90. These lines contain the changes of the stem that are common
to the infinitive and the preterit forms. Input stems in j, v, n, m drop their
terminal phoneme (J 2.221). Nonsyllabic stems in j replace this j by i,
e.g., p’j- ‘drink’, p’it’, while monosyllabic stems replace the vowel o
before the dropped j by 7 [if stressed, otherwise by e which (unlike i)
palatalizes the preceding consonant], e.g., mdj- ‘wash’, mit’ (cf. mdjit)
[but poj- ‘sing’, p’ét’ (cf. pajor)]; nonsyllabic stems in n, m replace this
nasal by a, so #m- ‘press’ and Zn- ‘reap’, both Zdt’ (J 2.24). After these
changes the stem is transferred to the array form, where the infinitive is
generated. The array stem is preserved for the formation of the preterit
in 107ff.
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91, 92. Verbs with an input stem ending in a velar have an infinitive
ending in ¢ (J 2.112 and 2.222), e.g., p’ok- ‘bake’, p’é¢.

94, 95. All terminal dentals and labials of the broadly closed input
stems coalesce into s before the infinitive desinence (J 2.3), e.g., gr’ob-
‘row’, gr’ist’t. [This s coalesces with a preceding s into one phoneme:
rost- ‘grow’, rast’i.]

96, 97. The infinitive of nonsyllabic stems in r shows polnoglasie
J 3.1), e.g., £r- ‘rub’, £’ir’ér’.

98, 99. The infinitive desinence is ¢’/ in verbs with unaccented input
stems if the desinence is preceded by a consonant [which must of course
be s], ¢ elsewhere (J 2.112). The desinence is here directly added to the
array form.

100-104. There are two exceptions (J 3.1): id- ‘go’, it’{ instead of
*ist’f and kl’an- ‘curse’, kl’dst’ instead of *ki’dt’.

106. The infinitive is punched after a new line and carriage return
symbol. If it ends in #” and the verb is reflexive, the soft sign is omitted
before the suffix ca (which is added in the output procedure, 61f.), e.g.,
sm’ejd”- ‘laugh’, sm’ijdtca.

107, 108. Now we return to the array stem. If the input stem ends in
t or d this dental stop is dropped before the preterit desinences (J 2.222).
So is the suffix nu if it was in brackets in the input stem (J 2.23), cf. line 72.
Nonsyllabic input stems in r insert a stressed o in the preterit forms
{Jd 2.5), e.g., t’r- ‘rub’, £'6r, t’éria. (The accent is removable, however,
because the desinence is stressed in the present and the imperative where
there is no inserted vowel.)

109. The stem id- ‘go’, which lost its dental stop in line 107 so that its
length has been reduced to one, is replaced by § in the preterit: §6/ (vowel
insertion in line 46 of the procedure phonemics which is invoked in
line 110), §ld. After these changes, which are common to all preterit
forms, the stem is transferred to the array form where the desinence and
the accent are added (if necessary).

110. The masc.sg. desinence is / after a vowel and zero after a con-
sonant (J 2.111). [The form §6/ is not mentioned by Jakobson.] The
output is preceded by three extra spaces.

111-13. [The correct preterit forms of the verb tolok-/tolk- ‘pound’,
taléd, talék, talkld, tal’ot are not found in Jakobson’s paper. The forms
of the infinitive and the masc.sg. preterit are derived from one stem and
all other forms from the other. The alternation cannot be automatic
because there exist such verbs as volok- ‘drag’, valoé, valdk, valakld,
valaéét and mdélk(nu)- ‘become silent’, mélknut’, mélk, mélkla, mélkn’it.
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I have not been able to find a more elegant solution to this problem.]
Once more the stem is transferred to the array form.

114-18. The fem.sg. desinence is la (J 2.111). The form pr’ild, derived
from the input stem pr’dd- ‘spin’, is irregularly stressed. [According to
Jakobson the input stem is pr’ad- and the irregularly stressed forms are
pr’dla, pr’al’i (J 3.2). But this is incorrect because his input stem would
generate the infinitive *pr’ist’/ instead of pr’dst’, a fact which he clearly
failed to realize.] The forms &’fla and $§7la, derived from the input stems
b’j- ‘beat’ and §j- ‘sew’ respectively, are also irregularly stressed [these
verbs are not even mentioned by Jakobson], and so is the form p’éla from
poj- ‘sing’. [The irregular stress pattern of the latter verb is not stated
explicitly though it can be derived from the form that is mentioned in
J 3.2 because of its vowel alternation.]

119. The neuter sg. desinence is Jo (J 2.111). Tt is necéssary to invoke
the procedures transfer, accent, phonemics once more because the stress
is often different from the stress on the previous form and the proper
quality of the unstressed vowels is lost in the procedure phonemics.

120. The plural desinence is i (J 2.111). Since this form is for the
rest identical with the previous one, it is unnecessary to invoke the
procedures of line 119 again.

121. For the generation of the present and the imperative forms the
original input stem is once more transferred to the array stem.

122-27. The present of the verbs daj- ‘give’ and jéd- ‘eat’ is so irregular
(¥ 3.3) that a PUTEXT seems to be justified. Any other solution would
require a great number of ad hoc rules. The procedure PUTEXT punches
the indicated string into the output tape.

128. The 1 sg. desinence of all other verbs is » (J 2.121). Open input
stems lose their final phoneme before the present and imperative desi-
nences (J 2.21).

129-35. The present stem of verbs with an input stem in ovae ends in
uj (J 2.24). If the final syllable of the input stem is stressed, the stress
moves to the desinence in two-syllabic stems only, otherwise to the pre-
ceding vowel, e.g., kovd- ‘forge’, kuju, but darovd- ‘grant’, dariju. There
is one exception (J 3.2): dn’ovd- ‘spend the day’, drn’dju. If the final a of
the input stem is not stressed, the accent remains unchanged.

136, 137. The present stem of verbs with an input stem in avdj ends in
«j and the stress moves to the desinence (J 2.23): davdj- ‘give’, daju. The
input stem reappears in the imperative davdj, cf. below (line 194).

139. The following verbs show an irregular alternation (J 3.2):4

¢ Professor F. E. J. Kruseman Aretz pointed out to me that the execution of the



PRESENT: simple desinence:= vocalic desinence:= true; for h:=1 step 1 urtil 1i do stem{h] :=lexeme{h]; si:=1i;
daj: if stem[1]=dAsteml2]=aAstem[31=3Asi=3 then
begin PUNLCR; PUTEXT({ dam daf dast dad'im dad'it'i dadut}); goto IMPERATIVE

end daj;

125 Jed: if stem(1]=jrstem{2]=EAstem]3]=dAsi=3 then
begin PUNLCR; PUTEXT(k Jem Je Jest jid'im  jid'it'i jid'gtf?); stem[3]:=S; removable accent:=false; goto IMPERATIVE
end jed; - - - -

d1i:=1; des[1]:=u; if open then
begin omits; if (fInal=aVfInal=A )Astem(sil=vAstem[si-1]=0 then
130 begin omits; removable mccent:= false; if final syllable stfessed then
) begin if syl=2AN(stem[}}=GASTem[Z]=n) then
" begin changes(u); stress(des[1T)
end else changes(U)
end else changes(u); adds(J)
135 end ova
end else if final=yAstem{si~1]=AAstem|si~2]=vAstem[si~3]=a then
begin si:=5i—2; changes(J); stress(des[1])
end truncation;

Discrepancy between the prevocalic and the preconsonantal stem shape:
140 if stem[1])=bAsten]3)}=enstem[L]=ZAsi=b then begm changes(g); finalcons:=g end else
it stem[1] =oAstem{2]=rAsi=PAFinal=A V Stem[1]=sAstem[2]=oAstem[3]=sAsi=3 VT
Stem[ 1] =sAstem{2]=tAstem| 3] =oAstem[ ] =nAsi=h V stem|1]=ZAstem[2]=AAstenm|3]=ZAstem[L]=aAsi=l then soften:= false else
if stem{1]=sAstem[2]=pAsi=2 then begin adds(y); finalcons:=y; soft stem:= true end else
If stem[1]=rAstem|2]=yAstem[ J]=0AsTem[+}=vAsi=5 then btegin sii=l; soft stem:= false end else
145 IT stem[1)=sAstem{2]=mAstem[L]=erstem[5]=9/s1=5 7 stem|1]=rAstem[2]=ZAsi=2 thenr soft stem:= false else
I stem[1lerAstem|2]=oAstem{3j=pAsi=lk V (stem[1}=kAstem[2]=1Astem[l]=eAsten] 5]=vAstem|7]=e V stem|T]=sAstem{2]=kAstem[3]=rA
stem[ 51=eAstem[6]=ZAstem| /1= V stem[1]=t/\stem[2]=r/\stem[h]=e/\stem[5]=p/\stemL 7]=e )A\si=8 then inserts(s) else
if stem[1)=sAstem[2]=1Asi=2 then begin stem{1]:=5; adds(y) end else
I stem{1]=jAstem{2]=Enstem[3I]=xA81=3 then begin changes(d); soften:= false end else
150 If stem[1]=mAsten{?) o/\stem[S] =1Asi=3 Then begin omits; changes(y); adds{e); adds{1) end else
If stem[1]=bAstem[2]=rAstem(l]= I/\stemL—J_/\si =5 then stem{l]:=k else
IT stem[1]=zAstem{2]=vAsi=2 then 1nserts(o) else
If (steml1]=bVstem[1]=d Astem[2]=rAsi=2 then begin inserts(y); inserts(e) end else
IT stem[1]=1Astem[3]=EAstem( U] =z2Asi=b then Temovable accent:= false else
155 muitiple discrepancy:
if stem[1]=gAstem|2]=nAsi=2Afinal=a then begin inserts(o); adds(y); syl:=2; soft stem:= true end else
if stem{1]=sAstem[2]=tAstem[3]=1Asi=3 then begin inserts(y); inserts(e); adds(y); syl:=Z; accénted:= removable accent:= false end else
IT steml1]=1Astem[3]=onstem[L]=gnsi=l then begin omits; changes(f); adds(g); accented:= true end else -
IT stem[1]=sAstem[3]=EAstem[s]=dAsi=l Then begin omits; changes{A); adds{d); removable accent:= false end else
160 if si=1 then begin adds(U); adds(d); accented:= true end discrepancy;
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140. b’eZd- ‘run’, bigu;

141, 142. ord- ‘shout’, ard; sosd- ‘suckle’, sasii; stona- ‘groan’, stani;
YdZda- “thirst’, ZdZdu;

143. spa- ‘sleep’, spl’u (palatalization in line 177);

144. r’ov’é- ‘roar’, r’ivii;

145. sm’ejd”- ‘laugh’, sm’ijus’; rZd- ‘neigh’, rzu;

146, 147. ropta- ‘grumble’, rapssi, etc. (palatalization in line 163);

148. sid- ‘send’, s7’1i;

149. jéxa- ‘drive, go’, jédu;

150. molo- ‘grind’, m’il’u (palatalization in line 167);

151. br’jj- ‘shave’, br’éju [here, as in all other verbs which show
discrepancy, I have chosen the infinitive stem shape as the representation
of the input stem; the vowel alternation of the verb poj- ‘sing’ is
generated by the program};

152. zva- ‘call’, zavu;

153. bra- ‘take’, b’iru; dra- ‘tear’, d’iru;

154. Péz-‘climb’, I’ézu; here the verb mog- ‘can’ must be added, which
has the accent pattern (but not the palatalization) of open polysyllabic
input stems [this verb is not mentioned by Jakobson];

156. gna- ‘drive’, gan’u;

157. stld- ‘spread’, st’il’d [the accent of Jakobson’s stlald, which
requires an unstressed input stem, is confirmed by none of my informants
and rejected by Avanesov and OZegov in their Russkoe literaturnoe
proiznoSenie i udarenie (Moscow, 1960), p. 567];

158. [P’og- ‘lie down’, I’dgu;

159. s°éd- ‘sit down’, s’ddu;

160. bi- ‘be’, budu (the i of the input stem has already been omitted
in line 129).

161. If the condition of line 83 is fulfilled, the final consonant of the
stem is softened (J 2.42.A). Examples:

162, 163. pldka- ‘weep’, pldcu; skaka- ‘jump’, skadi; iska- ‘look for’,
is$su; pridata- ‘hide’, pridéu; [I prefer to write §§ instead of §¢ in accordance
with the modern standard pronunciation®]

program takes considerably less time if special variables are introduced to be used in
the discrepancy rules instead of the subscripted variables of the array stem (e.g.,
sl := stem [1], etc.) because the looking up of a subscripted variable takes relatively
much time.

5 Cf. Avanesov and OZegov, 1960:682: “Na meste bukvy §¢ proiznositsja dvojnoj
mjagkij soglasnyj [$°§°]”; Panov, 1967:331: “Poétomu bezuslovno nado stitat’
rekomenduemoj normoj proizno$enie [§5’].”



165

175

180

185

190

195

200

end

if soften A Tstem[sil=j then softening:

Degin if stem[si]=k A TsTemlsi~t]=t V stem[si]=t then
“begin 1if stem[si~1]=s then begin omits; changes(S); adds(S) end else changes(C)
end else if stem[sil=g V steml[si]=d V stem{sil=z then
Begin omits; if stem{sil=z then changes(Z); adds(Z)
end else if stem{sij=x V stemlsi]=s then changes(S) else
Degin if Iabial(stem[si]) then adds(I7; adds(y)
end

end softe—ﬁfng, transfer;

if soft stem A finalcons=y then substitutive softening:

Begin if form{fil=y then omit;
Tif form{£1]=T then
begin if form fi—1]-s then begin omit; change(S); add(S) end else change(C)
end e1s€ if form[fi)=4"V Torm{F1l=z then
begin omit; if form[ril=z then chenge(Z); add(Z)
end else if Torm[fi]=s then change(S) else
begin if Iabial(form{fi]) % Then ada(1); add(y)
end

end substitutive softening;

ir 1f des[1]>36 then add desinence else accent; phonemics; PUNLCR; output;

simple desinence:= false; di:=2; des{1]:= if open A soft stem then i else o; desf2] :=
if final=AAstem(si]=jAstem{si~1]}=u V 1i-si>T then stress(des{1T); transfer;

If form{fil=k A form{fi-1]=t then

begln if form[fi-1l=s then begin omit; change(<); add(S) end else change(C)

end else if form{fil=g Then begin omit; if form{fi]=z then N change(Z); add(Z) end else

I Tsoft{Torm[£1]) then add(_yL

if des[1]>36 then add desinence else accent; phonemics;

If form{1]=x"Torm[2]) =anform[ 3]=tAF1=6 then PUTF‘XT(k xoblis xofith) else begin output; change(t); output end sing;
PLURAL: chenge(m); output; change(t); 8da(y); add(i); output; - T .
des[1]:= if open A soft stem A Ifinalcons=g then & else u; des[2]:=

if final=AAstem[sil=jAstem{si—1]=u V li-si>1 Then stress(des[1]); transfer,

if des(1]>36 then add desinence else accent; phonemics; output;

IMPERATIVE: simple desinence:= true; if final=AAstemsil=jAstem[si~1]=u then stress(stem[si-1]);
1f finael=jAli-ei>1 then begin for h:=1 step 1 until 1i do form[h]:=lexeme 5 fi:=11 end else transfer;

if soften/\f’ina.lcons—-p/\accente dA lremovable accent Then begir omit; change(y) end else ~

Iif Tsort(form{fi]) then add(y);

If WaccentedNIremovable accentA(vowel(form[fi=1])Vvowel(form(ri—2])Aform{fil=y) V finalcons= ATfinal=I) then
begin di:=1; des[1]:=1; accent

end else if (TlaccentedVfinal=A Wfinalcons=j then stress last vowel; phonemics; PUNLCR; output;

2dd(tY; add(y); add(i); output; goto BEGIN

99
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164, 165. brizga- ‘sprinkle’, briZfu; gloda- ‘gnaw’, glafi; mdza-
‘smear’, mdzu;

166. paxa- ‘plow’, pasu; p’isa- ‘write’, p’isut;

167. sipa- ‘scatter’, sipl’u; kolo- ‘stab’, kal’d.

169. The stem is transferred to the array form, where the changes that
are peculiar to the 1 sg. are carried out.

170. If the final consonant of the stem is soft, it most often changes
into a palatal consonant or a cluster (J 2.41). This softening is ‘substitu-
tive’ in the sense that one soft consonant is replaced by another.
Examples:

172, 173. m’ét’i- ‘mark’, m’ééu; mst’i- ‘revenge oneself’, ms§u;

174, 175. s’id’é-sit’, s’i%u; jézd’i- ‘drive’, jéZZu; groz’i- ‘menace’, grazi;

176. v’is’é- ‘hang’, v’isu;

177. Sum’é- ‘make a noise’, suml’i.

180. If the desinence has acquired the stress in line 132 or 137 already,
the procedure accent need not be invoked. A new line and carriage return
symbol precedes the 1 sg. in the output tape.

181. The 2 sg. desinence is i§ or o§ (J 2.121).

182. Verbs with an input stem ending in ovd or avdj stress the desi-
nence under the same conditions as in the 1 sg., see line 132 and 137
respectively. The accent of verbs like darovd- ‘grant’, dariju is not
affected because the suffix » of such verbs has received the stress in
line 133 and the condition of the present if clause contains an unstressed u.
The stem is transferred to the array form, where stem-final velars are
replaced by palatals and other stem-final consonants undergo ‘bare’
softening (J 2.42.B):

183, 184. p’ok- ‘bake’, p’iku, p’i¢ds;

185. Iga- ‘lie’, Igu, 1265; Zg- ‘burn’, Zgu, 2465,

186. Zda- ‘wait’, Zdu, d’65; pas- ‘tend’, pasu, pas’6§; rva- ‘tear’, rvi,
rv’os.

187. Cf. line 180.

188. The forms x46¢is, xocdit instead of *xat’i§, *xat’it (input stem
xot’é- ‘want’) are irregular (J 3.1). The 3 sg. form is identical with the
2 sg. but for its final phoneme, which is ¢ instead of § (J 2.121).

189. The 1 pl. and 2 pl. forms end in m and ¢’i respectively (J 2.121);
they are for the rest identical with the 2 sg. and 3 sg.

190. The 3 pl. desinence is at if the 2 sg. ends in i§ and wut if the 2 sg.
ends in o [cf. J 2.121] but for the verb b’eZd- ‘run’, which has b’igit. (The
combination soft stem and finalcons = g does not occur in any other
verb, cf. line 140.)
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191. Cf. line 182,

192. Cf. 180 and 187.

193. The imperative of verbs with an input stem in ovd ends in 4j.

194. The imperative of verbs with an input stem in avdj is identical
with the input stem itself, which has been preserved in the array lexeme.
Other verbs derive the imperative from the present stem.

195. The verbs sipa- ‘scatter’ and krdpa- ‘trickle’ lose the epenthetic /
in the imperative (J 3.1): sip’, krdp’.

196. A hard consonant undergoes ‘bare’ softening before the impera-
tive desinence, e.g., trénu- ‘touch’, trén’; p’ok- ‘bake’, p’ik’i.

197, 198. The imperative desinence is i if the verb has a mobile
accent (unstressed input stem) or a removable accent, and also if the
present stem ends in two consonants; otherwise it is zero. There is one
limitation: if the final consonant of the input stem is j, the imperative
desinence is 7 only if the input stem ends in ji (J 2.122), e.g., taji- ‘conceal’,
taji, but stojd- ‘stand’, stéj, and p’j- ‘drink’, p’éj.

199. If the final consonant of the input stem is j and the imperative
desinence is zero, the verb form still has to receive an accent. The output
is preceded by a new line and carriage return symbol.

200. The plural form is obtained by adding the suffix ¢’ to the
generated verb form. When this form has been punched into the output
tape, the next input stem is to be read.

3. THE OUTPUT

The program was executed with a list of 150 verb stems on the X8 of the
Mathematical Centre, Amsterdam. The results are shown below.

Amsterdam

> bletaw

b'itat' b'idal b'ifala  b'ifala b'ifal'i
b'ign Db'ifdd  T'4fit  B'idim  LTLRLL'L D'igut
blighlli bliglit's T -

> bdlel'ej-

b'ilvet’ b'il'el Db'il'ela  Db'il'ela b'il'el'i

'S5 b'il'eddF  b'Il'eiit  b'il'ejim p'11Tedit'i b'il'ejut
b'1l'Ej  b'il'ejt'i -

> blel'i—
b'11'1t! b'i1'41  b'il'ila  b'il'ila  b'11’'11'1
b'I1'T b'el'id  blel'it Dlel'im bTel'it'i  blel'at

b1 EAENAS A2 ]

]
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bler'op-

b'ir'e£ b'ir'ok b'ir'igla b'ir'iglo blir'igl'i
b'irTeu  b'ir'idos  b'ir'ifot  b'ir'itom  b'ir'ifotTi
blirtigli b'ir'ig'it'i - - -
b Je

britt p'i1  b'ila  b'ila Db'il'i

bju  bjos Tjot Bjom dJot’t  Hjut

b'ey  blejt'i -

boja' e

bajatea bajalsa bajalas' bajalas' bajal'is'
bajls'  Dbajisa  bajitea bajimsa _ bajit'is'  bajatca
bojSa  bojtTis' - - - -
bra~

brat' bral brala brala bral'i

p'Iru  b'ir'od b'irTot Dlir'om  b'ir'ot'i b'irut
bfirTL  brirTit'i - - - -
br'ij—

briit! br'il  br'ila  br'ila  briil'i

brleju br'gjﬁ briejit  brlejim  briejit'it  br'ejut
briej briejt't

brizga=—

brizgat’ brizgal brizgala Tbrizeala brizgal'l
bﬁﬁu brittir brifgit” brizdim T briddit'iT  brikfut
brizzd  brizzit's T - - -
bl

bit' b1l  bila bila bil'i

budu  btud'Té  budTit “bud'im bud'it'i  budut

bUt'  but't's T N - -

var'i-

var'tit’ var'il var'ila varfila wvar'il'i
var't  var'i$ Ver'it vVer'im var'it'i var'at
var‘:'i_ vEr‘}_t'i - - - -

viel'e—

viiltet! v'il'el v'il'ela v'il'ela v'il'el'l
vIII'E O v'i1'46 Fil'4t ¥'il'im vTi1'it'd ¥'il'st
viid'T v - - - B
v'er'i—

v'er'it! v'er'il v'er'ila v'er'ila v'er'il'i
viertu  vier'i$T v'er'itT v'er'im T v'er'it'i v'er'at
'\I'EI" \r'g_?'t'i - - -

v' O

v'ist'i viol v'ila v'ilo v'il'i
v'idu ~ v'id'of” +v'id'oft v'idTom v'id'ot'i v'idut
viidTi  v'idTit'd - - - B
v'oz—

viist'i v'os v'izla v'izlo v'izl'i
viizu ~ v'iz'of v'iz'ot  v'iz'om v'iz'oE'i v'izut
viizTi o v'izTit'd - - - -
v'is'e— _
v'is'et! v'is'el v'is'ela v'is'ela v'is'el'i
viigy v'is'id  vTis'it vTIs'im  v'Is'it'i vTis'at
v'isTi v'isTit'j - - - -

69

b'ir'igut
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gas(nu)-

gasnut' gas gasla gasla gasl'l

gasnu  gasn'i$ gegn'it gasn'im  gasn'it'i  gasnut
gesn'i  gasn'it'i - B -

gloda—

gladat’ fladgl gladsla  gladala gladal'i
glati glofi$ Floptt Tlobim glofit'i Elofut
glazi glazit'i

gnat’ goal  gnala  gnala  gnel'l
ga.n'u gg_n:i'g' gon'it  gon'im gon'it'i  gon'at
gen'l gan'it'l

an'ij-

gn'it' gn'il gn'ila gn'ila  gn'il'1

g’ mn'ijof  en'tiot  en'Tjom en'ijot't  en'ijut
gn'lj gn'ijt'i

anu—

enut'’ gnul  gnula gnula gnul'i

g gn'op en'ot  gn'om  gn'ot'l  gut
en'i gnlit'i -

govor' i~
gevar'it' gavar'il gavar'ila gavar'ila gavar'il'i

gavar'u govar'id gavar'it 'éavar";[_m gavar'it'i Eavar'gt

gavar'l gavar'It'i

graf'i~

graf'it' graf'il graf'ila graf'ila graf'il'i
grafliTu  graf'is “grafiit graf'im graf'it'i graf'at
grat'i” graf’iti - B - -

gr'ob—

griist'i gr'op gr'ivla gr'ibvlo gr'ibl'i
griibu T gr'iv'od griib'ot” gr'id'om gr'id'ct'i  gr'ibvut
gr'iv’i  gr'ibTit'i - - - -

gr'ej=

griet’ gr'el gr'ela gr'ela gr'el'i

grieju  griedif  griejit  gr'€iim  grlejit'i  griejut
gr'ej gr'edt'i = - -

groz'i-

graz'it! az'il graz'ile grez'ila graz'il'i
aradu graz'i graz'it graz'im graz'it'i  graz'at
graz'i grazTit'i - - -
&rize—

grist' gris  grizlas grizla grizl'i

grizu  grizio griz'ot griz'om griz'ot'i  grizut
griz'i  griz'it'i - B -
davat' daval davala davala daval'i

daju dajo¢ dejot dajom dajot'i dajut

devej devejt't -

darovg_—

daravet' darevel daravale derasvela daraval'i

darufu dargjiak darujit daruim darujit'i  Jerujut
daruj darujt'i -
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da j=—

dat’ dal dala dala dal'i

dam dabé “dest ded'im dadTit'i  dedut
daj dajt'i -

dv'inu—

dv*Inut’ dv'inul é&v'inula dv'inula  év'inul'i
av'Inu  av'in'ig” Sv'in'iT  dv'in'im  av'in'iT'i av'inut
av'in'  dav'In't'i - -

a'ela j~

d'elat’ d'elal d'elala d'elala d'elel'i

d'elaju d'elejis d'elajit d'elajim  dTelajit'i d'elajut
d'elaj d'elajt'i - - - -

d'_;_,_‘t' d'el d'ela d'ela d'el'd
d'enu d‘sn‘ié d'en'it d'en'im  d'en'it'i d'enut
a'en' d'en’t'i - -

dn' ove—

dntivat' dn'ival dn'ivala dn'i{vala dn'ival'i

dn'ufG  dn'ujis dn'ujit  dn'ujim dn'uiit't  dn'wjut
an'uy  dn'ujt'i - B -

dre~

drat' drel drala drala dral'i

d'Tru  d'ir'cb  da'irot T'ir'om T d'irv'ot'i  d'irut
a'irTi a'irtittd N - -

dr' ems—

dr'imat! dr'imsl dr'imela dr'imals dr'ime)'i

dr'dml'u  dr'eml'i¥  dr'emiTit  ar'enl'im  dr'eml'it'i ar'eml'ut
dr'iml'T  dr'fmtitty 7 - -

dEt' dul dule dula dul'l
diju  dudi¥  dujit  dUiim  dujdt’i  dujut
duj dujt'i

jO i”— »

Jozites 'giilsa j_c_)i.ilas' .jgiilas' jgiil'is'
Jogus' Jo iisa Jogitea  jopimsa jgiit'is' Jozatca
Jogsa  Jost'is'

Jezd ' im

Jezatit? jezd'1l  Jezd'ila  Jezd'ils  jezd'il'i
Settu Jezd'ii‘ jezd'itT Jezd'im T jezd'it'iT jezd'at
Jezd'l  Jezd'it'i - - =

Jed—
Jest' Jel Jela jela  Jel'l

Jem  Je$ Jest Tjid'im  j4'It'i Jid'st
jeb  Jest'i

Jexa—
jexat'
Jedu  jed® 1£
Jet' Jet'tii

exal Jexala Jexela Jjexal'l
Jed'it  jed'im  jed'1¥'i  Jedut

2% Aef-

atdat' $atdal i&idala igidala igidal'i
pazdu  fafd'i$  fa3d'Tt  fafd'Im  fadd'It'i fafdut
razd't  Fafd'it'i

o
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i_ iala tala igl i
mu  fm'o im ot  4mTom wm'ot'i  fmut
m' L im"it'

L
at' fala fala tgl'i
nu fn'os in St  fn'om gn'ot'i  fnut
n'i fnT it'd

du  4d'cs “fd'ot Fd'om ~ fa'ot'T  fdut

F:;' id 1 idala idala $del '
dTi ddTit'e

o

eb il& taglo gl

i@:u iii Hhot = bhon ~ How' 1T et

gtit'i

ive—

1t $11 iila $1la  411'1

Tvu  fiv' oé ivTot “Hiviom fiv'ot't  fivut
v divTit'y

ZV 8

zvat? zval zvala zvela zval'i

zavu zav'of  zav 'ot” zavTom zaV'ot'i  zavut
zav'i zav'it'i

zna.j—
znat’ zngl  znala 2znala znal'i

znaju  znaj 1}2 znajit  znajim  zZWajit'i  znejut
zna] znajt'i - - -

1d—
it tgl $1a  4lo 4171
jid'o

idu 1a'ot  1dTom  4@'ot'i  idut
1071 1d7it'4

iska=~

iskat! iskal  iskala iskela iskal'i
1$i§ iﬁié Tebit  Théim  1¥bit'1 Théue
1657 Tesit'

kladm

kisst' klal klala klala Xklal'i

Kladu klad'of klad'ot kIad’om “Xlad'ot'i  kladut
Klad’i  XladTit'i

kl'ev'eto—

k1'iv'itat’ kl'iv'itel Kl'iv'itala kl'iv'itala kl'iv'ital'd
kl'iv'iﬁu K1'iv! ei!ﬁié Kl'iv'ed$it kl'iv'edbim Kl'iv'edditTL kl'iv'e
KL'ivi1gsT  kl'iv'I 5"1‘5' - - -
kl'en—

kl'sst! kKl'al ki'ila kl'ala kl'al'i

K1'Tnu  Kil'in'oF  k1'in'St  kiTin'om  Kl'in'ot'i  kl'inut
TnTL kK1'inTit's

kovae—

kevat' kaval kavala ksvala kaval'i
kul  kugos  Kujot  Rujom Kojot'i  Rugut
Ky~ kujtTi - - - -
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Kolo—

kalot’ kalol kalola kalola kelol'i

kel kol'id 7 kol'itT kol'im  kol'it™i  kol'ut
kal'l kal'it'i -

krava—

krapat! kraspal krapala krapala Xrapal'i

krapl'u kraolTi$  kvapl'it krepl'im  Kkrapl'it'i  krapl'ut
krap'  krep't'i - - - -

krad—

krast’ kral krala krala kral'il

kradu krad'of krad'ot krad'om krad'ot'i  kredut
kradTi  krad'it'i B - B -

kr'iknu—

kr'Iknut’ kr'iknul kr'iknuls kr'iknula kr'iknul'i
kr'Tknu  krfikn'i¥ kr'ikn'Tt kr'ikn'Im o kr'ikn'Tt't kr'iknut
kr'ikn'i  krTikn'it's T - - =

kr'ica~

kr'i¢at’ krfi¢al kr'iéala kr'ifela  kr'idal':

kr'i¢d kr‘ii‘:é Eriibit  Er'iddm  Kr'idit'i Rr'idat
kr'igi kr'ieit's B - -
kroj—

xrit’ kril krila krila kril'i

kroju  kroji¥  krojit krdjim  Krojit'i  krojut
kroj  krojt'i

kup' i~

kup'it! kup'il kup'ila kup'ila  kup'il'i
kuptT™u  kup'i$é Tkup'it Tkup’im  Rup'it'i “kup'et
kup'l  kup'it'd T N - N

lga~

lgat' gal  lgala  lgala  lgal'i
lau ligé lig‘b li_c_)m 1Zot'i  Igut
1g'i  1g'iv't - -

1'ore~

1'izEt 1'i%al = 1'ifala  1'idala  1'ifel'i
1'47u 1'igad T'idit Tridim 1Tidit's T'ifat
11T 1'dgde'd

1l'ez~

1'est' l'es 1'ezla 1l'ezla 1'ezl'i

1'ezu l‘gz'i'§ 1'ez'it  1'ez'im 1Tez'it'i  1'ezut
1les! lles't'1

1" og

l'eih 1'ok  1'igla 1'iglo 1'igl'i

1'aeu  1'ad®d 1 aii?: T'adifi  1'adit™ 1'sput
1'ax  1'akt'i B - -

1it! ') 1'ila 1'ila 17414
150 1o Tjot  ljom  1Jot'i  Tjut
1) 1Tejt'd

1ibim

11874 1'1411  1'idila 1'ifila 1'1411°4
1'4gn  1'idib Tridit  Tlidim 1Tidit'i T'idat
1716 1'54Tt's
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1'st' 1

1'st'Tt! I'st'4l  1'st’ila 1'st'ils  1'st'iltd
'h$u 1'st'id ITst'it  1Tst'im 1'St'it't 1Tst'at
1'st™L  1'stTit'd - - - -

1'ubti~

1'ub'it’ 1'ub'il  1'ub'ila  1'ub'ila  1'ub'il'l
T'ublTu 1'ub'4d T1'ub'it T1'ub'im T'ub'it'i T1'ub’at
1ub'syT 1uBiets 7 - - -

meza~
mazat' mazal mazala mazals mazal'l
nﬁiu mafit T matit T mekim Tmezit'i T mafut
me meft'i T - -

m' ot~

m'ist'y m'ol m'ila m'ilo m'il'i

mitu T m'it'od” m'it'of  m'itTom m'it'ot'i  m'itut
m'itTL  m'itTittd N -

mtet '~

m'ettit’ m'et'1l m'et'ila m'et'ila m'et'il'i
m'ebu’ m'et'is T mlet'it T m'et'im “m'et'it'i T m'et'at
m'gt' m'egt't'i - - - -

Mmolo—

malot’ malol wmalola malola malol'il

m'4T'u  m'el™¥ m'elTit m'eIl'dim m'el'it'i m'el'ut
AN WAE T S S AT AL S - - -
mst'i—

mst'It’ mst'il mst'ila met’ile mst'il’i
mbbu~ mst'id  mSt'it mSt'im  mst'it'i  mst'at
mstTL  metTit'l - -

m a"_
meatea m&glsa m&glas' méglas' mpeltis!
méus' mbidse mq‘:_i_tca mJ:g._msa ml:_i_t‘is'" m&g‘cca

meis' melt'is'

mo j—

mit' mil mile mla mil'i

moju mojif mojit mojim Wojit't mojut
mo)  mojt'i - -

moJ" =

mi bea milsa milas' miles' mil'is’

mojus' mojikse mojiteca Wojimsa “mojit'is' mojutca
mojsa mojt'is'

mi¢a~—

migat' midal milela mifale mifal'i
mi¢u mitizb mifit mifim mI¢it'i  migat
mi¢ micTt'i -

n'os=

n'ist'i n'os n'isla n'islo n'isl'i

n'isu = n'is'of” n'is'ot” n'is'om n'is'ot'i n'isut
n'ie"i  n'isTit'i -

nos'i=

nas’it' nas'il nas'ila nes'ila nas'il'i
nadu” nos'i$ mnos'it nos'im nos'it'i nos'at
nes"yi Tas'it'i T - - -
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ora=
arat' aral arala arala arsl'i
arTu or'id ~ or'it’ or'im or'it™t  or'ut
ar'l ar'it'i - - -

ora~—
arat' aral arala arala saral'i

ary ear'op Tar'ot ~ ar'om T ar'ot'I arut
ar'i  arfit'i -

pas—
past'i , igs pasla paslo pasl'i
pas'o

pasu pas'ot’ pas'om pas'ot'i pasut
pasTi pasTit'i

PEXE-—

paxat’ paxal  paxala, paxala paxal'i
pail_l pgiﬂ; Padit TDabim pabit't Deput
pasl  pasit'i

p'r—

p'irfet’ p'or p'orla p'orla p'orl'i

pru pr'oé pr"'_c_)t pr'om priot'i prut
prii  priit'i - -
DPOJ~

plet’ 'el p'ela plela p'el'i
paju padoz T pajot. pajom pajot™l pajut
poj” poitTi

p' ok=

pled p'ok p'ikla p'iklo p'ikl'i

p'Tku  p'ibdk p'ibot p'ifom  p'ifotTi  p'ikut
p'ikTL  prak'it'i - -
p'isa—~

p'isat!' 'isel p'isala p'isala p'isal'l
p'iiﬁ p'itig P'ifit  D'ibim  pTidit't  D'idut
p'isT p'Isit't - -
i

p'it’ p'il p'ila p'ila p'il'i

pJu  pjok BJot pjom piot't pjut
p'el plejt'i

Plake~

plakat' lakal ~ plekala  plakala plakal'i
plEtu pla¢i plgéit pladim “pladit'i ~ pladut
pla plg}:'t'i - - -
pl'ova-

pltivat! pl'ival pl'ivala pl'ivala pl'ival'i

pl'uju  pl'ujok pl'ujot  Pllujom pl'ujot’t Pl'ujut

pl'uj” pllujtTi

Plive
plit’ plil plila plila plil'd

plivu pliv'oé  pliviot pliviom  pliviot's  plivut

PlivTyi  pliviit'i
poJi=

pajit’ pajil  pajila  pajila  pajil'i
rajl  paji$ Pejit Pajim pajlt'i  Fejat
pajl pajit'l
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> poOroe
parot’ parol parola  parola  parol 'i
parTu  por'i por'it™ por'im por'itTi  por'ut

par'i par'it'i

> pr'ade
priast’ pr'al pr'ila pr'sla  pr'al'i
pr'idu  pr'id'os pr'id'st priidtom pr'id'ot’'i  pr'idut
priidTi priidTit'i - - - -

> pr'ata-
pr'atat’ priatsl pr'atela  pr'atsla pr'atal'i
pr'du  priadib T prlabit T prladim —pr'gkit'i ~ priabut
pria pr’g&:'i - -

> roste
rast’1 ros rasla raslo rasl'i
rasty rast'oé rastTot rast'om vrast'ot'i rastut
rast’l  rastTit'i - - - -

> rva—
rvat! rval rvala rvala rval'il
a  rvios “rviot Tviom T rv'ot'T  rvut
rvTi rvTit's T - - -
13
> rlovie—
r'ivtet’ r'iviel r'iv'ela r'ivielas r'iv'el'i
r'iva r'ivios rTiviot rTiviom r'Iv'ot't rlivut
v rtiviit'i - - N B

> r'ezg~-
r'ezat' rlezal r'ezala r'ezala r'ezal'i
r’E’iu riefid _r‘giit_r‘eiim _r'_e__iit'i_r'giut
r'e r’t_a_'gt'i -
> ria-
reat' rfal rfale rials rig_l'i
riu rko Tiot Tiom rhot'i rigt
rgl rpit's T -
> rod'i-
rag'it! rad'il rad'ila red'ila  rad'il'i

rafu rad'i$ red'it red'im rad'it'i  rad'at
rad’l  red"it'i

> ropte—
raptat’ raptal raptala raptala raptal'i
rapsfu rgpﬁii r_o_p:';;$i‘b rgp$$im rgpsHsit"'i ropfdut
raps 1 rapssit'i
> rub'i-
rubfit’ rubfil  rub'ila  rubfila  rub'il'i

rublTu  rub'id Trub'it Trub'im  Tub'it'i Trub'at
rub'iT rub'it's

> rugaj-
rugat’ rugel rugala rugala rugal'il
ruggju  rugajil  rugadit  rugdjim  rupeiit'i  rugajut
rugaj rugajt'i - -

> saxar'i-
saxarfit' saxar'il saxar'ils saxar'ila saxar'il'i
saxar'u saxar'l$ saxar'it saxsr'im saxar'itTi saxar'ast
saxar' saxar't'i - - - -
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s'ed=

s'est' s'el s'ela s'ela s'el'l
s'adu  s'ad'if  s'sd'it sTad'im s'ad'it
s'at’  s'at't'i - - -

i s'adut

77

s'etove—

s'etavat' s'etaval s'etavala s'etavala s'etaval'i
s'atuju  s'etudif  s'etujit  s'etujim  s'etujit'T  s'etujut
s'etu)  s'etujt'i - - - -
s'id'e—

s'id'et’ s'id'el s'id'ela s'id'ela s'id'el'i

s'itu. s'id'i$  sTid'it  sTid'im  s'Ia'it'i sTid'at

s'1d71  s'idTit'd - - - =

skaka~

skakat' skakal skakala  skskala  skakal'i

skabu skadié Skabit Skadim skabit'i Skadut

ska¢l skagit't T - - -

skr'ezeta—

skr'izitat’ skr'idital skr'ititala skr'ititala  skr'ifital’i
skr'i iig skr'iigﬁié—skr'iieé 1t skr'izedsim  skr'ifedsitTi
skr'izisgl  skr'izigsit'i B - -
skr'ob—

skr'ist'i skriop skr'ibls skr'iblo skr'ibl'i
skr'ibu ~ skr'ib'of” skr'ib'ot” skr'ib'om skr'ib'ot'i  skr'ibut

skrtibTd  skr'ibTit'i

sla—~

slat' slal slala slala slal'i
il"'u il'oé‘ﬂ'ot‘ $1'om $1'otTi  $1tut
1"{ l'z‘c'i - - - e
sm'ej—

sm'et’ sm'el sm'ela  sm'ela sm'el'i

sm'e ju sm'gjﬁ sm'ejit  sm'ejim  smlejit'i sm'ejut

sm'e ) sm'gj‘t'i

sm'eja' '~

sm'ijatea sm'ijelsa  sm'ijalas' sm'ijalas'
sm'ijus' sm'ijossa sm'ljotca sm'ijomsa

sm'ejse  sm'ejtTis'

sosa—
sasat' sasal sasala sasala sasal'i
sasu sas'o sas'ot = sas'om  sas'ot'i

sasTi sasTit'i

Spa~
spat' spal spala spala spal'l
spl'u sp'ii
sp'l” sp'iti

sasut

sp'it SP'Z_L-I-;l sp'ﬁ:—‘i sp'at

+staval'l

+8tava je

+stavat’ +staval +stavala +stavala

+staju  +stajob  Tstajot +stajom  +Stajot'i  Fstajut
+stavaj  +stavajt'i - - - -
stav'i-

stav'it! stav'il  stav'ila  stav'ila

stav'il'i

stavl'u stav'i$ stav'i¥  stav'im  stav'it'I  stav'at

staf'  stafTt'i

sm'ijal'is’
sm'ijot'ls' sm'ijutca

skr! iigééut
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> stan—
stat’ stal stala stala stal'i
stanu  sten'Id  stan'it Stan'im  sten'it'i  stanut
stan'  sten't's - - - -

> satla-
stlat’ stlal stlala stlals stlel'i
st'Il'u  st'elTid  stTel’it st'el'im  st'el’it'it  st'el'ut
st'11'T st'I1titts 7 - - -

> stona~
stanst! stansl stanala stanzla  stensl'i
stanu  ston'id “ston'it T ston'im  ston'it'T stonut
stan’i  stan'it's - N

> stoja—
stejat’ stajal stajale stajale stajel'i
staju  staji$ sStajit Stejim  stejit'i  stajet
stod  stoitTi - - -

> strlig
str'T str'ik  str'igla str'igla striigl'i
str'Igu  str'ifot  str'Thot  str'Tiom str'Ifot'i  str'igut
striigli  strlig'it's - - - -

> stuca—
stucat' stubal  stubala stubala studal'l
stugn  stufid  Stubit Stubim  sTubit'i  stubsat
stugl stucl:zt'i - - - -

sipat’ sipal sipals sipala sipal'i
sipl'u siplTis sipl'it  sTpl'im  Sipl'it'i  sipllut
sip' sipTt'i

> taji-
ta.jit’ tajil tajila  tajila  tajil'i

tajl  tajid  Tajit  Tajim  tajit'i  Tajat
teji  tajit'i

tlirtet! t'or tlorla tiorla t'orl'i
tru tr'od  trTot  t¥! om  trTot’i  trut
trii trlit'i

tlirp'et' t'irp'el t'irp'ela t'irp'ela t'irp'el'd
t’irplTE t's:_rp'i# tlerp'it tlerp'im  Tlerp'it'i t'erp'at
t'irp'y t'irp'it'i

tkat' tkal tkala tkala  thal'l
tku  tk'od “tkfot tk'om  tk'ot'T  tkut
K7L LKt

> tolknu-
talknut' talknul  talknula  talknula  talknul'l
talknl talkn'of “talkn'ot ~ talkn'om ~ talkn'ot'I  talknut
talkn'i  talkn'it'i - - -

> tolok=—
talod talok talkla talklo talkl't
talku tel¢ot™ talfot ~ taléom — tel¢ot’i talkut
telk™i  talk'it's T - - -
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tonu-

tanut' tenul tanula tanuls  tanul'i
tand  ton'id “ton'it T ton'im T ton'it'T  tonut
tan™L  Tan'it'i T - - -

torgestvove~

tarristvavat' tarfistvaval tarfistvavala tardistvavela tarkistvaval'l
tartistvufi  terfistvuji$ Tarfistvujit Rarbistvujim  tarkistvujit's  Tardistvujut
targlstv) tarplstviit'l - - -

tr'ep'eta—

tr'ip'itat’ triip'itel tr'ip'itala tr'iptitala tr'ip'ital'i

tr'ip'ii‘fu tr'ip'etfié—tr'ip'eiht- tr'ip’eit}zim‘ tr'ip'ei*it"i tr'ip'_e_:_tHiut
triip'issl  tr'ip'Teeit'l - - -

tronu-

tronut’ tronul  tronula  tronule  tronul'i

tronu  tron'i$  tron'iT  tron'im  tron'if'i  tronut

tron'  tron't't - - - -

tr'as—-

trtist'i trfas tr'isla tr'islo tr'isl'y
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