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1. INTRODUCTION

THE objective of this study is to devise criteria for automatic sele-

ction of proper English equivalents for Russian constructions containing
-ca verbs, the so-called "reflexive" verbs, on the basis of their context
and of their lexical and syntactic properties as determined by predictive
syntactic analysis, and to examine certain related questions. Proposed
algorithms have not yet been programmed and tested in automatic operation,
but examples of their application indicate high probability of their useful
application within the limitations of the aspects discussed below.

Workable provisions and coding for a reasonably correct automatic trans-
lation of "impersonally" used verbs, that is those verbs - both -ca and
non-cs which do not have a subject or actor, ** have long seemed desirable.
The provisions given in Flowchart II are based upon an extensive number of
examples of both written and oral use. Although they, as well as other
provisions in this paper, are not intended to be limited to scientific texts
alone, they are, as yet, open to modifications.

In certain contextual circumstances the object of a transitive verb is
consistently and erroneously selected and retained by the current Harvard
syntactic analyzer as the subject of a sentence. The occurrence of this
error is due (a) to the relative flexibility of word order in Russian sen-
tence construction; and (b) to the fact that many Russian nominals have
identical forms for their nominative and accusative cases. Flowchart I in
Appendix 3 defines a relatively simple procedure which, on the basis of the

* This study has been supported in part by the National Science Foundation and
is based on earlier work described by Lynch. 3,4.

** Term "actor" is to apply to any of the following: subject of a personal verb;
dative actor of subjectless infinitive or "O0" adjective; subject of the per-

sonal verb following initial gerund, preceding noninitial gerund; master of a
participle.
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syntactical and lexical properties of the nominal and the context in which
it is used, reduces the number of such errors to a minimum.

2. THE NATURE OF THE RUSSIAN -C4 VERB

The verb is a word which presents its semantic content in the guise of
an action or process, as progression or development. The Russian verb
further presents each action as having a single termination, as perfective,
or, without this specification, as imperfective. Besides the category of
person, which defines the relations of the participants in the process in
terms of the utterance itself, there are means of expressing relations be-
tween the process denoted by a verb and the participants (namely the actor
and any goal or goals) without any reference to the utterance itself; this
is the category of voice.

A different assignment of roles by a shift of emphasis from one parti-
cipant to another can be achieved by added the suffix —CH to certain verb
forms. The general meaning Introduced by the presence of —Cd in a verb
is a difference in verbal voice, that is a change in the relationship be-
tween the process denoted by the verb, and the participants in this process.
Practically all the Russian non—cs verbs may appear, in one form or another,
in one meaning or another, with the added suffix —Cd. By no means, how-
ever, does every -csa verb also exist in the corresponding non—csa form.

The automatic translation of the verbs which do not exist without the
-ca * (e.g., 604TbCs, HaIesATbCs, HPABUTHCS, ITOPOUTLCH.)
presents no difficulty; as it does not depend on their syntactic environment.
These verbs are entered in the Harvard Automatic Dictionary in their only
existent form, that with the —cs, and the corresponding English equivalents
are given in the order of their estimated frequency of occurrence.

The effects of the addition -Cd a non-CHd verb are complex and
varied,® The general effect of —csa on all the verbs is that of elimina-
tion of a participant and of a stronger emphasis on the process itself.
The resulting semantic changes then depend on the lexical properties of the
verb itself, and on contextual circumstances. Some verbs may, through the
addition of —C4, change their original meaning completely. Some add to
their original non-csa meaning of passivity, ** reflexivity proper, or
reciprocality. All the -csa forms of verbs may conceivably be used "imper-
sonally.

* To be referred to hereafter as "R" verbs.

** Generally, this happens with imperfectives only, or with several properly coded
perfectives.
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Transitive verbs which may change their meaning through the addition of
-ca do so, normally, whenever they are (1) perfective (oH okasaj HaMm
YyCIyTy - OH okasajcs pycckmM); and when (2) imperfective with
animate subject (ToBapuumM NOPOWALT OPYT IOPYTY — TOBaPMUIIM
npomanTcsa Haecerzma) . When the subject is inanimate, such an imperfective
verb can only be used passively and in the original non-cs meaning (Taxue
Tpexy penka npomaknTcs). A passive construction with animate subject
is also possible, especially for generalizations, but less frequent. If
the verb is used impersonally, the original non-cs meaning is retained,
except for several unique cases which are coded accordingly (see Appendix 1,
character position 8).

A Russian transitive verb can, with reasonable certainty, be transla-
ted into English passive whenever the subject is possibly inanimate * (1) if
the verb is imperfective and retains its non-Cd meaning for its -CA form
(Mammua nBuTaercsa napom; (2) if, in the type of texts we deal with
at present, the verb has identical forms for its perfective and imperfec-
tlve aspects (OoMOH BKCIJIOOMPYIOTCS HeToHaTopamu); or (3) if it is
one of several perfectives which may be used passively - without regard to
whether it changes or retains its meaning with the addition of -csa (Bce sTO
ckopo 3adbynetcs). If the verb is definitely perfective or if the
subject of an imperfective verb is definitely animate, the active transla-
tion is likely to be the correct one (;mamMna pasz®uiacbk; OH JIIOOUT
esJoBaTbLCH) . If an imperfective transitive verb is used with an ani-
mate subject, the possibility of it being a passive presentation is not
excluded but less probable.

The intransitive verbs which may change their meaning through the addi-
tion of -ca do so (meso y Hero He cHnopmuioch), unless they are used
impersonally (Bce XoTenm CHIOPUTL, Ia MHe He crHopmjochk). If an
intransitive verb cannot change its meaning, the presence of—C4d merely
shifts the emphasis to the process itself. The subject is either elimina-
ted (mapyc ©OejeeT - urTo-TO TaM Oejieercsa) or the goal of the
action denoted by the verb is considerably weakened or entirely lost (oH
CTyuMuT B OBEpb — OH BCE CTYYMTCS) There is no urgent
necessity to modify the English translation of the -cs form of intransitive
verbs which cannot change their meaning. The only thing lost in translation
is a certain vagueness, a sense of detachment.

* For the purposes of automatic translation: this class of subjects includes
pronouns and inanimate nouns, but not adjectives used nominally since these
tend to refer to animates.
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3. AUTOMATIC DETERMINATION OF PROPER TRANSLATION OF RUSSIAN -CA VERBS

It is proposed to enter in the dictionary file only the non-cs form
of any Russian verb which conceivably could occur either without or with
the suffix -C4, * regardless of the effect the addition of -ca may have
on the given verb in different contextual environments and to provide a code
that will allow a correct modification of the English correspondents to be
made automatically whenever the -cs form is encountered in a text, taking
into consideration the contextual modifications and changes by means of
algorithms proposed in this paper.

All the verbs are to be coded as to their aspect; as to whether they
are intransitive, transitive, weakly transitive, or auxiliary; as to
whether or not they may change their meaning through the addition of -cs=
and if yes, whether or not their -ca meaning may be used impersonally

(with a majority of verbs it may not); whether or not their impersonal
forms ought to be translated as "it...;" whether or not a perfective verb
may be used as passive (with a majority of verbs it cannot); whether or not

their -Cd form may be used in reciprocal or joint meaning.

Verbs which do not change their meaning through the addition of -csa
are given several English equivalents, identical for both their -cs, and
non-ca forms, in order of their probable frequency of occurrence.
Flowchart I (Appendix 3) analyzes every verb, whether -Cd or non-Cid and
determines whether the verb should be translated impersonally. If yes,
Flowchart II (Appendix 4) selects the most likely translation for the im-
personally used verb. If not, and the verb is a -ca verb, it is referred
to Flowchart III (Appendix 5) which determines whether active or passive is
the most likely translation for the given verb for the given context. If
the personal form of the verb has no -CHd Flowchart I determines, if perti-
nent, whether the structure marked "subject" by the syntactic analyzer is
to be translated as subject or as direct object (see Part 5).

If the verb is such that it may change its meaning through the addi-
tion of -csa, two separate sets of correspondents are to be given in the
dictionary file: one, that of the non-ca form, the other, that of the
-C4 form.** (For examples, see the table of verbs in Appendix 6.)
Flowchart III (Appendix 5) determines, whether in the given context the

* To be referred to hereafter as the "A" verbs
** Each set, of course, may include several possible English equivalents; these

will be given, for each set, in the order of the likely frequency of their
occurrence.
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verb is likely to have been used in the changed meaning. Unless used im-
personally, the intransitive verbs automatically are translated in the -cs
meaning, as is the overwhelming majority of the transitive perfectives. The
context of transitive imperfectives of verbs which have identical forms for both
aspects, as well as of a few coded perfectives, is then analyzed for a possibility
of a passive translation: whenever the subject is possibly inanimate, that is a
pronoun or an inanimate noun, the passive translation in the non-cs meaning is

the first choice, the active translation in the -cs meaning, the second choice.
When the subject is definitely animate, the order is reversed.*

According to the proposed classification system, the "R" verbs, that is
those that do not exist without the -csa comprise the marked, defined cate-
gory. All the remaining verbs, consequently, do exist without the -CA
and there is no specification as to their appearing or not appearing also
in -ca form. They are unmarked. These unmarked "A" verbs substantially
exceed in their number the "R" coded verbs, of which there are only about
one thousand in the whole Russian language. The "A" verbs also constitute
a productive category and will therefore grow in number as the language 1is
being enriched, while the number of verbs belonging to the unproductive "R"
category will at best remain the same. These two reasons, that is the
size and the productivity of the class of the "A" verbs, are the decisive
factors for their selection as the unmarked category.

Practically all the "A" verbs are more likely to occur without the

-Csd. When they do so, the need for the extensive algorithms is nulli-
fied, and the machine simply translates them "normally", that is, it does
not subject them to the subsequent analysis. It is only when these verbs

occur with the -cs that the testing algorithms are invoked to pinpoint

those semantic properties and the syntactic situation of a given verb, which
would call for a specific translation to be accepted as the correct one or
the most likely one for the given text.

It is necessary, from the point of view of efficiency, to separate the
"R" verbs, that is, those which may not occur without the -Ci. If this
were not done at the earliest opportunity, they, too, would be subjected to
extensive algorithms that are superfluous for them, since contextual cir-
cumstances do not influence their meaning.

* In the matter-of-fact, scientific texts on which, at present, the efficacy of
the dictionary file is being tested, the original non-Cf meaning of this type
of verbs is much more likely to occur whenever it is encountered in its -CidA
form. However, under the crude system in present experimental use at Harvard,
the changed —CA4 meaning translation is consistently and erroneously picked up
whenever a verb of this type occurs in its -CAd form in the given text, without
regard to its subject.
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4. IMPERSONALLY USED VERBS

All verbs, with or without the -csg may be used in one or another form
of "impersonal" presentation, that is, without a specified or clearly im-
plied actor. There are several admissible forms, the second and third
person singular, and the third person plural being the most common. All
but the third singular can be sensibly translated by putting the proper
English personal pronoun before the verb (rmamoums n He 3Haemb ... -
you look, and you do not know ...; TOBOpPST, YTO BH ... — they say that
you ... ).

When a non—cs third person singular verb is used impersonally with a
direct object, the proper English translation is, usually, passive (xpsiny
3aHecJIo cHeroM); when it is used without a direct object - the English
translation is impersonal, "it" and the proper tense of the verb
(BeuepeeT, DOXOJIOHNAJO) .

Practically every Russian "A" verb may be used in an impersonal third
person singular —csa form presentation with the logical animate subject
changed to a dative object or goal, or altogether omitted. The effect is
that of the animate dative being vaguely influenced by the process of the
verb. This presentation is particularly effective with the negated verbs
(MHe Hazmo paborarTh, nma He paboraercsa). The English translation of
such constructions, Dbest suited for automatic translation, is nominative for
the Russian dative (or: "one" if there is no dative), and (1) the personal
form of the verb if an adverb or an infinitive is in the vicinity, or if a
noun clause follows the verb (MHe UYacTO NPUXOIOUTCA MMETL OeJIO

C...; Opary xopowmo xuBeTcsd); (2) the proper form of "feel like" and "-ing"
form of the verb if no such adverb, infinitive or clause is present (e.qg.,
MHE He CIOuTCcHd). If a verb may change its meaning through the addition

of -ca it does not do so in this type of impersonal presentation (BCe
CIIOPAT, a MHe He crnopmurcd), except for several individual cases which
have been properly coded (see Appendix 1 - character position 8): (Bawm
npumeTcd NPpUMTM B IPYyTOM pas3, £ 3aHAT; He B3HAao,

IOBeOeTCd JIM HaM YBUIOETHCH)

Such impersonal third person singular -csa constructions with or with-
out animate dative are not common in scientific texts but have limitless
possibilities in colloquial use. Any verb which may feasibly be used in the
manner described in the above paragraph has been left unmarked, while verbs
which in the same form must or are likely to be best translated by the
English impersonal "it" have been properly coded (see Appendix 1, character
position 9).

If all Russian verbs, when entered into an automatic dictionary file,
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are properly coded by a well-qualified linguist, it can be expected that
Flowchart II will be highly effective.

5. SUBJECT/OBJECT AMBIGUITIES

The word order of a sentence or clause in Russian can, generally spea-
king, be expected to be similar to that of English. However, English word
order is quite rigid, to compensate for its limited morphological content.
The Russian language, on the other hand, with its expansive means for mor-
phological expression, allows somewhat greater flexibility in sentence con-
struction to achieve a greater or lesser emphasis of different words and
units. This freedom in word order may be observed in its extreme in con-
versational, emotional, or poetic language, and to a lesser degree in des-
criptive texts. The juxtaposition of the syntactic object and subject is
the one we are concerned with here, as it may and in certain Instances does
result in an incorrect automatic translation.

Many Russian nouns have identical forms for their nominative and accu-
sative cases. In the present system of syntactic analysis as used at
Harvard Computation Laboratory an ambiguous accusative is, erroneously,
selected and retained as the subject whenever (a) the transitive verb is in
an Impersonal form which happens to be of the same number and person/gender
as the initial accusative object erroneously selected as subject (B
Hay4HEX paboTax MHOTIOa NMIYT HecOooOpasHble IJIYIOCTM) ;

(b) the transitive verb is in a personal form of the same number and person
gender as the ambiguous accusative, with the actual subject (which, in turn, also
has a nominative accusative ambiguity) following the accusative, immediately
or not (B JIOKAUMOHHOM TexXHMKe OO0oJIblloe pacIpoCTpaHeHUue

IOJIyUMJIO NPMMEHEHME IJIS DTOM LeM SJIEKTPOHHOJYUEBEIX

TPpyDOOK ... ); or (c) the verb is intransitive and therefore excludes
accusative object but is followed by a transitive infinitive whose accu-
sative object is ambiguous in form. Both situations described above

under (a) and (b) can occur under (c) circumstances (KadecTBO
NIpOM3BOLCTBA CJlenyeT IIOBBICMTb BO BCeX KOJIXO3axX; TaKue

BOIIPOCH CTapawnTCd yXe OaBHO PelMTb CaMble BBOARIMECH

YMBI B MHUPE)

Whenever subject and object both have identical forms for their res-
pective nominative and accusative cases and are of the same number and
person/gender, the Russian language normally preserves the order of subject -
predicate - accusative object. However, if the semantic content of such a
sentence admits it, the conventional order may be broken for the purposes of
emphasis. In scientific texts, the juxtaposition of ambiguous subject and
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object is a rare but not impossible occurrence. In Flowchart I (Appendix

3), the possibilities of erroneous automatic selections of subject and ob-
ject are narrowed down, and two translations are admitted in the order of
their probable frequence of occurrence: (a) for the normal order of subject
first then object, and (b) for the exceptional cases of an ambiguous object
preceding an ambiguous subject. The application of the algorithm of
Flowchart I should reduce to a minimum the necessity for a final manual sel-
ection of a proper translation for sentences with subject/object ambiguities.

Whenever both subject and object follow the predicate, the verb "umers"
behaves, syntactically, somewhat differently from other verbs. With other
verbs, i1if subject and object both have identical forms for their nominative
and accusative cases, and both are of the same number and person/gender as
the verb, the order is normally that of subject first. With "UMETB" the
order is reversed. The object is more closely subjugated to the verb, and
must follow the verb immediately while the subject follows the object.

This seems to be a consistent occurrence, and has been provided for in
Boxes 24, 25, 23, and 26 of Flowchart I.

APPENDICES

1. Proposed Code

The following format, table I, is proposed for coding Russian verbs
in regard to their -C4 forms, impersonal usage, and detection of errors
in the machine selection of subject. It can easily be adapted to and in-
corporated into the Organized and Semiorganized Word coding system used in
the Harvard Automatic Dictionary* or to any other coding system designed
for any machine.

TABLE 1
PROPOSED CODE

Character
position 1 2 3 4 5 6 7 8 9 10 11 12
Code v R R B U \Y% S

A 0 0 0 0 0

"R aAwnz
> o H H

* See Bibliography 2. Also 6, No. NSF-2, Section IITI.
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Definition of the Proposed Code

CP1l* - V - "verb"
CP2* - N - imperfective aspect
S - perfective aspect
U - momentary action
M - oscillating aspects, i.e., iterative action
K - identical forms used for both imperfective and perfective
aspects
CP3 - R - verb does not exist without the -csa
A - otherwise
CP4 - R - "A" verb which may or does change its meaning through the
addition of -ca
0 - otherwise
CP5** - I - intransitive verb which may not take accusative object
- transitive verb which may take accusative object and is likely
to do so
0 - weakly transitive verb - it may take accusative object but is
not expected to do so
A - auxiliary verb
CP8 - B - verb which must be translated in its -c& meaning when used
impersonally
0 - otherwise
CP9 - U - verb whose third person singular impersonal -csa form is to
be translated as "it ...," and the proper form of the verb
0 - otherwise
CP10 - V - verb which may have reciprocal or joint meaning in its —ca
form
0 - otherwise
CP11l - S - transitive perfective verb which may be used passively in its
-CAd form
0 - otherwise

* Code in CPl and CP2 is used at present

** This detailed coding is desirable for detecting in Flowchart I possible errors in
machine selection of subject. Otherwise, the subdivision of all verbs into those
that may not take accusative object (intransitive), and "otherwise", that is those
that may, seems sufficient for the purposes of automatic translation.
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2. Preliminary Flowchart

YES  NO

PRELIMINARY FLOWCHART

Definition of Preliminary Flowchart

1. Text verb infinitive or gerund or participle?
2. Text verb ends in -Cd or -Cb ?

3. To Flowchart I.

4. To Flowchart III Box 4.

5. Translate normally.

Infinitives, gerunds, and participles are, for obvious reasons, not
to be subjected to the algorithms which determine whether the selection of
subject has been made properly, or whether the verb is used impersonally.
This Preliminary Flowchart has been devised to separate these forms before
the verb is referred to Flowchart I. Infinitives, gerunds, and participles
are then to be translated "normally" unless they end in -ca. The —ca

verbs will be subjected to Flowchart III, Box 4, where the proper English
equivalent is then determined from their coding.
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3. Subject/Object Ambiguities
e . o YES NO
4) (1) () (1) (1) (o)

o) (9 (0 @0

2
@
ORO
& @

(2)
S

Flowchart I
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Definition of Flowchart I

1. Has the verb or the "0" adjective* a subject?

2. Has the selected subject or actor a nominative/accusative ambiguity?

3. Is the verb in third person, singular or plural? Or is the predicate
an "0" adjective?
4. Personal text verb ends in -C4 or -Cb ? Or is predicate an "0*

adjective (but not participle)?
5. Verb ends in -C4 or -Cb?
6. To Flowchart II (impersonal).

7. Translate subjectless verb in appropriate personal form.

8. Does a non-ca infinitive precede or follow the personal -cs verb
or the "0" adjective?

9. "I" or "O" in CP5? (Verb intransitive or accusative object optional
or unlikely?)

10. Non -csa infinitive has "I" or "0" in CP5?

11. To Flowchart III (-C4d verbs).
12. A non-cs infinitive precedes or follows the verb?
13. Is there an unfulfilled accusative object prediction?

14, Translate the ambiguous subject as subject, then proceed according
to Flowchart IITI.

15. Is there an unfulfilled accusative object prediction to the non-csa

infinitive?

* "0" adjective refers to the short form of a neuter adjective used as a predi-
cate, with or without verb "GmTp".

K "Predicate" refers to either "predicate head" or "verb complement" in the termi-
nology of the Harvard Syntactic Analyzer.10
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Non-cg infinitive has "I" or "O" in CP5?

Translate normally, that is the selected subject as subject.
Does a noun clause or an infinitive follow the verb?

Does selected object have subject/object ambiguity?

Translate selected subject as object, putting it after the predicate.
Proceed according to Flowchart II.

Proceed according to Flowchart II, Box 6.
Is the ambiguous selected object animate?

Translate: (a) the Initial ambiguity as object, the second ambiguity
as subject placing it before the verb

(b) vice versa

If the verb ends in -Cd or —Cb translate it according
to Flowchart III, Box 4.

Is the verb "MMETB?"
Do both subject/object ambiguities follow "MMETH?"

Translate: (a) the initial ambiguity as subject, the second ambiguity
as object.

(b) vice versa, putting subject before the verb, object

after.

If the verb ends in -CA4 or -Cb translate it according
to Flowchart III, Box 4.

Examples for Flowchart I

NB. :

The following explanations are to apply to the examples for all three
Flowcharts:

Path: Roman numerals define Flowcharts; Arabic numerals define path

followed by the verb in the Flowchart.

Translation given must not be taken to show what the machine does at pre-

sent. For the verbs, it is made up according with the provisions of
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the Flowcharts. For the other features, the translation given is

fictitious; if done automatically, it will vary according to the pro-

visions made by various coding systems for various machines.

References in parentheses are abbreviations used in Harvard Computation

Laboratory. Complete references are given in Progress Report No.
NSF-4, Section I1°

(98026)

3Ty ToukyM OyIeM HYMepOoBaTh PUMCKMMM Lubpammm
(Text 001-0498) I: 1-3-7: These points we shall number with Roman
numbers.

IasbHeMnee Pas3BUTUE BHUMCIUTEJILHOM TEeXHUKU

NPpMBEJIO K COB3MAHMIO CIEeUMaJIM3VMPOBAHHEIX MAWMH OJIS. . .

(Text W03-3209), I: 1-2-4-9-12-17: Further development of analytical
technology led to creation of specialized machines for

YyeT CTATUCTUUECKUX CBOMCTB MCXONHOTO COOOUEeHMUS

nopennojlaraeT, dYTo HamboJiee YacTo BCTpeudanlyecs

COOBIEeHMs KOOUPYITCH Haubojiee KPaTKMMU KOIOBEMU

koMOuHauuamu (Text W04-0060), first verb, I: 1-2-4-9-13-

18-17; the second verb, I: 1-2-4-8-11; then III: 1-2-5-8-10-13:
Calculation of statistical characteristics of initial communication
supposes, that most frequently met communications are coded by
shortest coding combinations.

PasbsCHEHMe Iapamokca I[O3BOJISET I[IOHSATH CMEICII

MHOTUX I'MIPOMEXa HUUECKUX TeOopuM. ... (Text 011-0138),

I: 1-2-4-9-13-19-22-24-26: Elucidation of paradoxes allows to under-
stand the meaning of many hydro-mechanical theories

[IMcbMO IMIIEeT OOYb 1: 1-2-4-9-13-19-22-23: Daughter writes
(a) letter.

OH xopoMo nmmeT I: 1-2-5-17: He writes well.

VHaue BCe MBJIOXEHHOE MMeJIO OH CMEICJ TOJIBKO B

TPUBMAJBHOM ciydae (Text BuHH-1229), I: 1-2-4-9-13-19-22-

24-25-26: Otherwise everything stated would have sense only in a
trivial case.

Jlerko [mnokasaTb, UYTO MMEEeT MeCTO acCCOLUMaTUBHOCTH

YMHOXEHMsSI, M UTO Ce (Text AHH-1286), I: 1-2-4-9-13-19-
22-24-25-23: It is easy to show that associativeness of multi-
plication has place, and that



9. B JIOKALMOHHOM TexHUKEe Bosibmoe pacrnpocTpaHeHue
[NOJIYUYMJIO [PMMEHEeHMe IJiss DSTOM Leju DSIEeKTPOHHO-—
JIy4deBEIXx TPYyOOK C IOJMTEJIbHEM I[IOCJIECBEUEHMEM SKpaHa
(Text OOA-0212), I: 1-2-4-9-13-19-22-24-26b: In radiolocational
technology, application for this purpose of tubes with prolonged
afterglow of screen received great propagation.

N.B.: See also Examples in Flowcharts II and III.

4. Impersonally Used Verbs

Definition of Flowchart II

1. Verb has "R" in CP3 and "U" In CP9? Or is predicate an "0" adjective?
2. Text verb ends in - Cd or -Cb?

3. "R" in CP47? (Can -CA form have a changed meaning?)

4, "I" or "0O" in CP5? (Verb intransitive or weakly transitive).

5. "B" in CP8? (Impersonals translated in changed -csa meaning.)

6. Text verb in singular?

7. Proceed to 11 translating in —Cc& meaning.

8. Proceed to 11 translating in non-ca meaning.

9. Translate: (a) passively

(b} normally, that is the ambiguous subject, when
existent, as subject; the verb in active form

10. Translate: (a) the ambiguous subject, when existent, as object,
putting it after the verb, and preceding the verb
with "they".

(b) normally

11. Is text verb in singular?

12. "U" in CP9? (Verb to be translated as "it".)
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e o YES  NO

Flowchart II
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13.

14.

15.

16.

17.

18.

Translate impersonally: ("It ...," etc.).

Text verb preceded or followed by dative pronoun or animate noun?
Text verb preceded or followed by adverb or by Infinitive?
Translate: "one ...," etc.

Translated Russian dative as English nominative, the verb in cor-
responding personal form.

Translate Russian dative as English nominative, then the correspond-
ing form of "feel like", then the verb in its English "-ing" form.

Examples for Flowchart II

1. THpucyrcrTBMe MeTEOPOB MEHBLIMX Pa3MEpPOB MOXHO
HabOoOaTE Ha SKPaHax PaIMOJIOKALMOHHEIX CTaHLMMA
(Text W02-1567), I: 1-2-4-8-10-15-20; TII: 1-13: It is possible
to observe presence of meteors of lesser magnitude on screens of
radiolocational stations.

2. MHe kaxeTcHd, yTO IpMUKJIaAOHas MaTeMaTuKa
npencraBjsgeT CcoOOM Kakylon-TO HOBYIO ... obJylacTb
HamewM HaykKu (Text Z727Z-0706), I: 1-3-6; IT: 1-13:

It seems to me, that applied mathematics presents some new

sphere of our science.

3. Hawm mpencrassseTcs, YyTO MaTeMaTUUYECKMIM aHalmus3

TAaKUX TUIOTES ... 330CTPSEeT BHMMAaHME WUPOKUX

KPYyT'OB CIEeLMaJCTOB .

(Text 0II-0281), the first verb, I: 1-3-6; II: 1-2-3-5-7-11-12-13;
the second verb, I: 1-2-4-9-13-19-17: It seems to us, that
mathematical analysis of such hypotheses ... sharpens attention

of wide circles of specialists

4, Bpary xopomo xuBercs, I: 1-3-6; II: 1-2-3-11-12-14-15-17:
Brother lives well.

5. Mue He cnmurcs. I: 1-3-6; II: 1-2-3-11-12-14-15-18: I do
not feel like sleeping.

6. OH He CHOPMT C BaMmM, Tak KakK eMy CeIronHs He

cnopurcs, I: 1-3-6; II: 1-2-3-5-8-11-12-14-15-18: He does not
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argue with you since he doesn't feel like arguing today.

7. PasMeph 5TUX 3epeH yINaJloCh ONPenesiMThb  IIPSMBIMMA
naMepenuamu (Text W02-0588), I: 1-3-6; II: 1-2-3-11-12-14-16:
One succeeded to define sizes of these kernels by direct measure-
ments.

8. B 3akjoueHMe CJlelyeT ykas3aTb Ha NpoBJeMs
(Text 0GG-1369), I: 1-3-6; II: 1-2-4-13: In conclusion, one
ought to point to problems

9. [Jonroe BpeMms OBUIO HOPUHATO CUMTAThH, UYTO
pamMoBoJiHElL kopode 10m oT wmoHochepr BoOOOmE He
oTpaxaeTcs (Text WO2-HB81), the first verb, I: 1-2-4-9-12-
16-21; II: 6-9; the second verb, I: 1-2-4-8-11; III: 1-2-5-8-
10-13: It was accepted for a long time to consider, that radio-

waves shorter than 10 m. are generally not reflected from ionos-
phere.

10. OxHO 3aHecya CHeI'OM I: 1-2-4-9-13-18-21; 1II: 6-9: The
window is * covered by snow.

11. OuerBunmHo, uTO nomobHHasd 3amada BO3HUKAEST B
XUMUUA , KOoTOa WM3ydamnT [IPOLEeCC XUMMUECKOM peaklLun
(Text OOK-0284), the first predicate, I: 1-3-6; II: 1-13; the
second, I: 1-3-6; II: 1-2-4-6-10: It is obvious, that a simi-
lar problem arises in chemistry, when they study the process of
chemical reaction.

N.B.: See also Example 4 in Flowchart IIT.

* Under the present system used at Harvard Computation Laboratory, the English in-
finitive form of the verb is given regardless of the Russian tense or aspect used
in text. The accompanying coding allows then a proper manual selection of the
verbal form. In the future, we want to make a provision that English present
tense be used whenever Russian past perfective verbs or Russian past perfective
passive participles are to be translated into English passive:

OKHO 3aHeCJIo CHETOM - The window is covered by snow;
OKHO 3aHeCeHOo cueroM - The window is covered by snow.
BUT
OKHO OBLJIO 3aHEeCeHOo CHEeT oM - The window was covered by snow;
OKHO 6yneT 3aHEeCeHOo cHeroM - The window will be covered by snow.
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5. Russian -CS Verbs

YES NO

Flowchart III
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Definition of Flowchart III

1. "A" in CP3? (Does the verb exist without -cg )

2. "I" in CP5? (Is the non-cag verb intransitive)

3. Translate normally

4, "R" in CP4? (Can -c4a form have changed meaning)

5. "N", "M", or "K" in CP2? (Verb possibly imperfective;) or "S" in
CPU? (Perfective may be passive).

6. Translate in -CH meaning.

7. Translate normally.

8. "R" in CP4>? (Can -ca form have changed meaning)

9. Subject or actor possibly inanimate?

10. Subject or actor possibly Inanimate?

11. Verb "umeTbca?"

12. Translate: (a) actively in -C4 meaning.

(b) passively in non-cd meaning.

13. Translate: (a) passively
(b) actively

14. Translate: (a) actively

(b) passively

15. Translate: (a) passively in non-Ccsd meaning

(b) actively in —cga meaning

Examples for Flowchart III

1. OH HMKOTZAa He IOCTylNaeTCs CBOMMM IpaBaMu,
I: 1-2-5-11; III: 1-2-4-6; He never waives his rights.
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2. 3BaueMm CTyuMmbCcsg, BCe pPaBHO He oTkpowoTr, I: 1-3-7;
IIT: 1-2-4-7: Why do you knock, all the same they won't open.

3. U TamM U 30eCh MMEKRTCS KJallaHb (Text WOI-0160), I: 1-
2-4-8-11; III: 1-2-5-8-9-11-12: Both there and here valves exist.

4, Curnuaj, KOTOPHIM HeOoOXOIMMO IepelaTh,
OBBIUHO 3aMNMCEHBAETCH Ha MATHUTHYI JIEHTY
(W02-2073), the first predicate, I: 1-3-6; II: 1-13; the second,
I: 1-3-4-8-11; IITI: 1-2-5-8-9-11-15: The signal, which it is
necessary to send, usually is written down on magnetic tape.

5. Taxme rpexM HUKOMy He mpocrtarcs, l1: 1-2-4-8-11;
IIT: 1-2-5-8-9-11-15; Such sins will be forgiven to none.

6. Iura YUUTCH XOIUThH, I: 1-2-4-8-10-14; III: 1-2-5-8-9-12:
Child learns to walk.

7. Topapum NPOCTUIMCH HaBcerza, I: 1-2-5-11; III: 1-2-
5-8-9-12: Comrades parted forever.

8. Mel peOKO BCTpedaeMcsd, I: 1-2-5-11; ITI: 1-2-5-8-10-14:
We seldom meet.

9. OH okaszancs PYCCKMM I: 1-2-5-11; 1III: 1-2-5-4-6: He
turned out to be a Russian.

10. Mu CKOPO BCTPETUMCSH I: 1-2-5-11; IIT: 1-2-5-4-7: TWe
shall meet soon.

11. Taxme BONPOCH CTAPATCId yXe IaBHO PEUMUTb
Cawmele BHOaomyecs ymel B Mupe I: 1-2-4-8-10-15-19-22-24-
26b; III: 4-7: The most extraordinary brains in the world have
been trying to solve such questions for a long time. (The above
example is one of rare cases where both subject and object are in-
animate, Dboth have subject/object ambiguity, but the normal order
of sentence is still reversed.)

N.B.: See also Example 3 in Flowchart I:

See also Example 9 in Flowchart ITI.
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6.

10.
11.

12.
13.

14.

15.

16.
17.

18.

19.
20.

Alphabetical
Russian Verb
12
besneTb V N
fosaTsCs vV N
. BeueperTsb V N
BCTPETUTH vV S
BCTpedYaThb \Y
BEIIIOJIHUTb
TJIA0EeTh
TOBOPUTH N
. TOpOUTbLCHA N Vv
IBUTAThH VvV N
IOBECTU
KNUTb N
3a0BITH S
3aHECTU vV S
BaNMCHBITD vV N
3HATb V N
VMeTb V N
Kaz3aTbCsa VvV N
KOIMPOBATH V K
HabJIIIaTh V N
HagesaTbCd V N

21.
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Table

>

o> > > >

© o©o o © 9w W

of Russian

Proposed Code Word

5678 910 11 12
0 O
0 0
I 0u 0 O
T v 0
v 0
T 00 0 O
I 00 0 O
0 00 0 O
I 00 0 O
0 00 0 0
0 BO O S
I 00 O 0
T 00 O S
T 00 O 0
T 00 O 0
00 O 0
A 00U 0 0
I 00U 0 0
T 00 O 0
T 00 O 0
I 00 O 0
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Verbs

used 1in Examples

English Equivalents
non-Cid or: -CA
only meaning (When different)

to look white

to fear, be

afraid

to grow to a
close (for
the day)

to meet

to meet

to fulfill
to look

to speak, to
say, etc.

to take pride

(in)

to move

to lead, to to have

reduce, etc. occasion

to live

to forget to forget one-
self, to doze
off

to be carried
off (too far)

to bring, to
cover, etc.

to write down, to enroll

to note

to know to associate

to have to exist

to seem
to code
to observe

to hope



22.
23.
24.

25.

26.

217.

28.

29.

30.

3L
32.

33.

34.
35.

36.

37.

38.
39.

40.
41.
42.
43.

Russian Verb

HPaBUTHCH
HyMepoBaThb

oKasaTb

OKa3EIBaAThb

OCHOBAThH
oTpaxaTh

nepenaTrhb

nmcaThb

IOJIYUNTh

IIO3BOJIATH

IIOCTYyIIaThb

IIoxXoJyiogaThk

npennojiaraTb

NIpencCrTaBJIATb

IPUBECTU

IPUNTU

NPUHATH

IpUXoonuThb

IPOCTUTH
npomaTh
paboTaTs

pPasbtuTb
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Proposed Code Word

non-CA or:

English Equivalents

—-c4a

12345678910 11 12 only meaning (when different)

VNROTI
VNAOT
VSART

n =z W

> > H
(@]
H

VSART
VNARTI

VSARDO
VNARDO
VNAOTI

V3SART

500

o o < <

o o O wn

to please
to number

to extend to
(to

to extend to
(to
to base
to reflect
to pass, to
send
to write

to receive

turn out
be)

turn out

be)

to come out, to

turn out

to permit

to act, to
treat

to have grown
cold
to suppose

to present

to bring, to
lead

to come,

to accept
to come, etc.
to forgive
to forgive
to work

to break

to waive

etc.

(one’s
rights)
to seem, to in-

troduce oneself

to happen, to

chance

to have to, to

fit, to suit

to takee

to have to, to
fit, to suit

to part

to part

to bruise



44.

45.

46.
47.

48.

49.
50.

51.
52.
53.

54.
55.

56.

Russian Verb

peumnTs

cJyiegoBaThb

CraThb

CIIOPUTH

craparbcs

cCTy4yaThb

cCunuTaThb

yoaTbCcs
ykKasaThb

YUUTB

XOTeThb

LeJIOBAThb

SKCIJIOOMPOBaATH
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Proposed Code Word

45678910 11 12

RT 00 0 s
01 00 0 O
I 00 0 O
RI 00 0 O
0 I 00 0 O
I 00 0 O
R O 00 0 O
01 00 0 O
0 00 0 O
R O 00 0 O
R O 00 0 O
T 00 Vv O
0T 00 0 s
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English Equivalents

non-c4g or: -CA

only meaning (when different)

to solve, to to dare

decide
to follow, (if
with infini-
tive, imper-
sonal: one

ought to..."
to sleep

to turn out
well,
good results

to argue
to give

to try, to
attempt

to knock

to consider, to be consid-

to count dered

to succeed

to point

to teach to learn, to
study

to wish to feel like

to kiss

to explode
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