Machine Translation Irom Hungariar to Russian

I.A. Mel'chuk
(Koscow)
Ar. experimental version of the ruies for the macnine irans-

lation of scientific iexts irowm Hungerian Tc Russian is of
pracTical value ani is slisc of more general intersst,

Pirstly, certain of the strusiural cnaraciarisiics of ihe
nuAﬁa* ian ianguage relate 1T te & nugper o siner Langusges
(it is aggliusinetive like the Tursic languages; Liide the
Germarnic ianguages 17 makes wide use ¢ comvound words and
separsate rresixes; the fumgiiorn ol rreposizicns is Tuliilied
by posipositions, and so onj. Tnere_o‘e, 10 OVEIrCome tnese
peculisriy "Hungsariarn® dirziculties will maxe 1 possitle o
solve many croblems ¢I machine iranslatiorn ITom olner
ianguages similar, 1r TheS€ IesSpecis, ic $9

Secondly, Gue to the Izt thaT word order i urgarian
difiers very greaztiy ITol 1he ususil word crder ir hussian (so
That & word-Ier-word Transistion C&n e entirely IngoLnrre-
nensibtie due solely 1o Incorrect word arrangemernt., & specizl
get of Tules IC convert Ine Worg order Ll Thns Russisr
sentente obTained arter translation ua&s L De woraed out.
Tais is esseniially an LEL 16 €GiT e giated TexT
Somencw, &na regligation wWilil alss be of vzliue i1r mackhine

ana Izts
Transiation freom other langusges,

Descive all the special zeaiures are
severai aspectis ol machine iranslat T inte
fussiar enarseteristic nov oniy of Hungerian b 21806 ol other
ianguages i(general pr:nc;:¢es ¢l wori scanring, ine problenm of
parasecicgr, synthesis ol tie Russien senlencs, and so onj,
Soms ¢ these CnaraCieristics neve bsern described LI ine
erticle vr L,8. hulsgina and I,A, . Yel'lenurk 1.,

Aelerences T¢ € 2IITODrILTE SeCTIONS ¢l Tnle mriicle,
rezerred 10 2§ 1., .&Ve male i1 DOSSitle T¢ sherier the pre-
Sent WorK somewssl,

Tne Toliowing dats are usSed 20r naC.ine Tranzluiion ircn
Rurgsarian:

i1y "Gugoiionar: oI sueTs"

(2 "gietienary of usages"

$3) "tailes for ine transiation of nwosteoalzzoneg”

{"zeoverning tawies’,
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25¢ PROBLEMS CF CYBERNWETICS

{4) "tables of Hungarian suifixes" and "tables of
Russian endings®

{5) "list of characteristics"

(6) "scanning rules®

(Tg "rules feor the difrerentistion of homonyms®

{8) "rules for sentence casting”

(¢) "group of analyzing rules"

10, "group o synthesizing rTules"

11) "ruies for the editing of the Russian sentence",

Not 8il thas information is fully considered in the present
article, We consider, however, exiracis 1rom ine" alculonary
of stemd’, the"dlctionary of usageé'and the"list of character-
istics' several‘governlng tables" {as examples), full "tables
or Hungarlan suffixes", "scanning rules", "rules for the
d¢itferentiation of homonyms", and all the "analysing rules",

The "rules for sentence casting®, "tables of Russian end-
ings", "synthesizing rules", and "“ruies for the editing of
the Russian sentence", wnich constitute a separate article (a
continuation of the precent one;, are not considered, Instead
of considering these groups of ruies fully, necessary explana-
tions are given in the aprropriate plsces; itogeiner with the
topics which are treated in Iull, they will allow jhe reader
wno is unfamiliar with the Hunzarian isrngusge 10 mpake sanplie
iransiations by assuming, as it were, ine role of a gompuier,
To this end excerpts oI Hungariarn granzar are appended to the
article, which, elong with the otner exagples used, were taken
trom two bocxs by Céza Bérczi: lagrar szdkines eredete,
Budapest, 1951 (re*erred to as s.sz. in this ariticle;, and
Bevezpiés o nyleviudonmdnvba, Budapest, L1953 (Zev, in this
article;.

The following signs and synbols are used in this work:

PART O0F S2ESCE TUNGARTAN AuociAN
D £ >3 K
Adiective. i et aanens A
AAVETE L s e et ira s ag
advertizl form of adjecTtive™ J I
L S Y U Lad
AGvert-parenthnesis. v revanss Adpp lpp
=3+ v 3
Fast rFarticinle. v v ninns P
Card2nal NUmbeT.. . .ivierrarense c Ch
Deterningtive vt rsrearnrnans T
Ee i wlel- Rl X v AN Ps
Frepositlon. .oviiiernnnannnans Yrer
Co-ordingie cohjunciion........ Ceonj
%Pbo iinase cc"duncvlon........ Cauby
5 o=t < a

Signle symbols

Iront Tow

CACE TOw

ix-vert

sufiix

nossessive s;f::y
r.wa. Translsation in compound wors
niicating words of the sgk and kevée type
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1 primes on the upper right of letters signify
corresponding translatable and translated stems or
similarity of two wordas (tne sign A' written in
dirferent places means a single specizic ad jectzve
and nou'ad1ectlve in general; S' and N¥' or §°
and K mean that N' is the translation of §' and
i o § }

= M"ig ftrapslated"

- succession and unbroxen writing of parits of words
{tne sign "-" atter any vart shows that it must be
1ollowed by others)

+ succession and separate writing of words

() brackets contain an optional part which may or may
not be used B

7> arrows indicate depencence bvetweern woraes (A' '+ 5@
"A' depends on §' ").

1. Dicticonary ol Stems

A small Hungarian-kKussian dictionary bssec on z reading of
thne reguired text was prevared ifor the experimental version
of macnine translation from Eungerian, This diciionsry con-
taing stems (botr Hungarian ané Russ¢an} ag well as words¥,
"Stem" is taken ito mean that seri ¢ & word which remsains
unchan~sed throughout in ali the variaition=s of the word that
may he writien,

-

Bince Hungarian is en agglutinaiive larsuage, iT% stewms do
not vary as z rule [ 2]

Ir tne relasively Zew CcrEes wiere Lihere sre vermuiations or
suppletives in <he stens, the dictionary gives both stems, Ior

example: szay- = s30, ircdalm~ = irodalom-, jus- = jute,
vol- = len- (cf, volt - lenni}, =2ob- = azh— ATr- = apr-,

enn- = ezn~ (I,e,, abbax, arre, enhez} &nd 60 on.

sirce all veriations irn stem ConRIorm i

g** {(=obreviation or loss oI lewter: viz - viz/ed,
, natslom ~ havalm/at, natural permutatl

161 - igs/sa: aceumuliztion of -¥-: ng iy

is possiblie: 1o give one gtemn ir the diction-

o
:jl-'
OI'O
&

tiav

e special rules for the transiormation of
2ier tecnnigue nas been explovea To take into
utations in noun and verb suifixes).

The Huncgariarn section of the "macsnine™ dictionary is slmost
the szme as ordinsry Hungarian dictionzries ir which word
gteme are alsc given (3ine initial or absoiunte form of the
noun, and the taird person singular intransitive present
indicative of ihe vero;, and unvarying words ars given in
their entiresy 53]. Gowever, the Russian sectior of the

digvicnary ig guite unusual: ncuns and adjectives ars given
in the -orr o stems without the nominedive ending {(fer

exaTrie, IPAMMETHK~, YTERM—, YaCT-, POHETHUECK-, OOHYM~
hy o B
siven in the zerm o. steme (nuca-~,

ete, ;, and verss are alse I
MCCNENOBA~, CYKT&-CA, CAYNa-cR atec, ),

in our diciviongry are arrernged in The usual
nevetiecally; buil & snori stem 28 found a:iter all
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the longer ones in whaen it is wholiy contained, 1.e,, az
stands after ggonpan, and na aiter hanek, nang, hai, esc,
This arrangement is found to be wore convenient Ior scanning
(see [1]}*,

Back stenm in the alctionary nas 2 diciticonary article whien
centains

Transiation
Hungarian information =-

instruction as to part oi spesch

grammatical ciarscreristics

instruciion as 1o usage

; pesipositicnzal code {[“"gzoverning group nuzver"),

o0 0N
e

L

1)
e)
(
(T
(
{

{3

Russian in-tormation -

e

{a) instruction as to wranslation stem selsction
(v, zrammatical cnaracieristics,

(4, amadizional irstructions,

Let us consider the sections oI tne dictlonary article
separately

(1) Zransletion. Usua.ly Ine trans.ziior of a Hungarian
word vons*_.s o1 cne or several stems of itne same tran
word {ses |1

In some ¢&5e5 Two transiated words are giver, tne selecsio
0I one oI zhem not veing delinively stipulated ena aenerdlré
oniy on the sense of the sentsnce, These zre cases of dig
tionary nomonymy {jéréds: "W”-ﬁlng" - "regicn" =z
gezetl: Mdesign® - "SvTuCuA;&"', polysemy SI77
Irom éictic:ary hemonymy Ifrom ine “maell
In the corresponding Russian sentence
ne gziver (one in bracxets;, since oniy
of words ano not thelr connexions irn me
translating,

Eowever, in 1tuture, & meachine may ove "taugni" 1o select the
necessary trensletion Iror severel possitie choices, beginn-
ing with the anaslysis of word groups. Por examgle, & List of
words could be supriied zecoraing to whics szerreweu would .
be rendered by "struciure” {Zor examrie, pveiv, mondat, eic.

b #

For this a vast amount ol ITime-consumzns work must be
carried out on & statistical siudy ol the mozt diverse and
genera.ly-used cowbinztions oI words (in &l branchee of
learning
¥ The fol:owing shculc te noted:

4 the elongation sigr, is considered ac 2 serarate letter,

end stanas first in the siphave:, i,e., 8 = &, B = ¥B., s1c,
cs, 8z, By and otner lisgaltures sre esch considered =25 a

senaraue letter, so inat ce foilows ¢, sz efter 5, elo,
ecs, s$sz, £E£Y, DNy anc ¢tner deourled Ligsiures are con-
Sidered as ordinary Ligaiures; ¢CS = CSCE, SS2 = $2s%

eLC,




MACHINE TRANSLATION FHOK HUNGARIAN TC RUSGIAR

[)
(R 1}

ARl

(2} Hungarian iniorwation, This comprises:

{a) Instruction as t¢ part of speech., ZEach word sterx in
the dictionary nas e mark indicuting wnat part of speech i3
is (see [1]).

(b} Grammaticel characteristics are reduced to the Iollow-
ing instructicns: Ior & nour - row [(buack or itroni;; Ior a
verd -ik conjunciion or not; Zor postpositions - row also
{s0 that rule IV.] operates correctly).

(e} Instructior as to usage. The treatment ol word order,
whicn nust not be irunsiated lizterally but gs & waole {for
example, jelen volt is rende“ea OF NPUCYTCBOBAN |"rne was
one who was nresentﬁ, whnerezs & iiterzl transiaticn would be
OH OHN OPUCYTCTBYHMMM I"he was one who was present",
does not have any cnharacterisiic rulies in whnga*lan. The

reader is rererred t¢ the previousiy mentiorned arvicle

-

[

Instructions on usase (K,sz,:,
n the Appendlx & speclien uszge w15t I8 lven (IJor worisg

irn our zigzionsry:.

Berore explaining wn
ZOVerning sTouL, the o
ne c¢congsideread.

is meent vy posipositionzgl code or
r of Hungariar §ostopgitions soouic

In Fungarian grEmser The term pcsivgstiier (névuids, "mesn
z suvordinate word not naving an inaevenient Gacticnary mean~
ing, and designazzng the syrizesical relasions ¢l nouns and
pronouns slsc to oTher words In Ine sentence" [z ,, ro3Tposi-
tione, generally spesfing, correspond TC THUSSIan DreposiIiions
witn tne drfrerence tnet Tner 2iways ztsmg divecToy sITer Lne

noun «ne¢ awEiizy,

ior, Iien we T ci o nostoo:
ien Ly 3 -Call x8¢ ending .
Ioinm fuz g ref ITo s ono
oTL & o4 T osuz £ {peTrIon:
T2I0&TOTE . cnoen TLTE E r
zlier tThe stel is aved .

niveniance of analrs

r. poztpositions and

tieons feiling inte

; are celied Type C

SELTLONET.  In aceo

gsvpesiiien is made

Trznelstigsy ol Foat

However, jalef
iixes  Ver Car.
Telow !,

Trre I sultixes., T belel
syntacvical rowe of h ves
sransizticy, DUT SuLrs o lc
translation oI Tne woro s 2
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instructions which indicate whether the word is plural,
perscnal-possegsive and conditicnally divided, but which do
not have & direct meaning like =-j- {from -je, ete.,) and”

{(the result of tne expansion of the terminal vowel stem before
any surfix}, The gistinguishing freature of Type I suifixee

is that they can be followed by other sufrixes,

Type II suffixes, These are, first, variants of the
accusative case iormation, This formation has one meaning,
It usually requires that the translated word be put into the
accusstive (or genitive after a negative verb); it is not
itselt translated, Other suffixes cannoct follow it,

-

Secondly, the -—u/-fl suffix which is not actually a case
formation is conditionally included in this group; this is a
very common relative denominative adjective suifix which can
adjectivize whole word-groups: csekely mérték/uenkwii macmras
{'a small scale' ), csekeély mértéxll terkép/uvenuomacwratHan
KapTd, XapTa MeJKOro wmacwmtada |'a small-scaled map, & wmap of
small scale' |, Similar combinations are usually translated
by a genitive noun*, for instance (1) ..... ellenkez® irdnyi
erd (Bev., p. ) becomes cuna RNPOTRBONCAOCXHOTO HAaNPABASHUS
T'2 10rce of (moving in) the opposite dirscsion')., It is
thereiore convenient o consider -4/-1 as a genitive suffix,
I+ has one meaning; it cannct be followed by other suf:iixes.

Type ITI suffixes, These are 211 other czse formations.
Like Type 11 suifixes they can stand only at the end of a
series of suffixes, and unlixze Type II suffixes {and unliixe
Type I} they are usuelly translated by seperate words - by
Russian prepositions, Moreover, the Type III sufiix is not
rendered by a single translation; each nas several translia-
tions, the selection of the regquired one being determined for
the most part by tne governing verdb (or oiner word), i.e.,
translation of Pype III Hungerian sulifixes {case forcations])
is ir general simpiiar to that of prepositiones in iranslating
languages like Engiish or French into Hussian,

Type I postposaitions are entered in the dic¢tionary as
ordinary werds, Type I1 postpositions (case formationsj,
whieh are written in the same word with nouns, zre entered in
the noun surfix table. They are slso placed in the Giciionary
so thnat their translation may be found when they Zorm the case
endings 01 personal pronouns and apnesar 4s Separale wWords
formed with the possessive noun sufrixes (ior example resz/
vaeTe [‘'part'; resz-1Bl/oT uwactu ; 'frog rart'] 3

i
ero vacTs {‘'kis part'; tbi-& /or Here [*Irom him'],
literglly ero or | ‘'his rrom' jJ. Tnese case rormations, which
in copbining with possessive sufrixes change inelr iorm, ere
found ir the diciieonary in precisely thigs sitered iorm Ezé
instgad 0? —raﬁ—;g; rety %ns:eéa of -on/-gni Denn instesc
of -pan/-bexn, and se forta,,
Now we carn consider ike posztpesiitionsgl code.

{8} Tostnositional code, Trenslation of Type II post-

positions (i,e,, c286 jormelions or aflixes. is carried outl

*1r aduition o compoune words like zétercu/nBynurun,

OEYCTOPOHENE {"twe-faced, doutied-sicded’ , kéxszemb

ronyfornazuf L'hiue-eyed' [, =i2,, which are entered in
E icTioenary.,

separate ariiczes in the dio
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with the aid of special Postpositional Translation Tables,
otherwise called Governing Ttables*, BRach table contains a
list of the case formations wnich can govern** any one word,
and esch case Iormation is rendered by one translation
(Russian preposition) in asccordance with the translation of
the governing word; in this instructions are given for the
case required by tne preposition,

The postpositional cede of a word is the number of thatl
table in the Governing Tables whach contains Type II post-
positions (case iformations) governed by the given word, and
which gives precisely those translations which are required
in conjunction with the giver word. Ffor instance, the verd
beszél/ roBOPMTS  [10 speak} ie Iound in code 12 in the
dictionary.

Governing Table No.12 is as iollows:

-r8L/-rél 0 [about} + ¥ (prepositional)
-pai/-nek ¥ {dative)
~ban/-ben o [in} + N {prepositional)

This means that beszél vknek musi be translated as TOBOPUTD
woWy-nubo [to speak 10 someone|, beszél vITol as ToBOpPUTE O
. ’
yeu=-nude | to speak sbout something)!, and so on,

The postpositional code contains slwoest all verbs and many
adjectives (ror example, jellemzd vmre / xapanrepuufl ana
yero~nxgo characteristic ol something,, iele vmvel / nonsnuit
yeu-auso {full of something), ana also sobe houns: .
kapcsolat vovel/ceass ¢ yeu-aubo [connexion with something).

If several words are governed by the same postpositions o
that these postpositions are translated identically in the
translation of all these governing words, they are all then
rendered by the generai posivositional coae., For exarple, the
verbs gazdagit/ocoromars [To enrich) and Jel®l/oSoanavath
[to designaie are under general code 3. Table 3 contains tne
Type 11 suifix -val/vel for which the trepslation ¥ (instru-
mental) is suppiied, 1.e., aiter the verbs gazdagi{t end jeldl
& noun with the -val/~vel sufiix is translated in the instru-
mental case,

In conclusion let us note tnat thne tern “governing®™ is con-
sidered in a broader sense Tharn is ordir.rily the case in
grammar: governing Tables include not only case formations
which depend on & given verb and which cannoi be translated
vefore translation of the latter, but alsc those posipositions
whick, although they depend on the verb, siili (in a given
case) have their own basic translation - gccoraing to the noun
sufiix tevle - or are in general transiated identically (for
instance, the accusative case formation;, Tne Governing
Tebles contain even those posipositions which irn general are
net grammatically conrectied with the verb (those thei are
adjoined 1o the nmart of speech governed) and are translated
independently from it, but whick through the dicTtionary mesn-
ing of tne verb are quite freguently attendant vo it, For

* Type I postpositions are rendered essential:y 0¥ SYNOUYELS
ang¢ thelr Iranslations are given in the dictionary,
** Zee pelow Zor meaning of terms "governing" ane "govern".
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exsmple, the Governing iable for The verps 411 /croaTe

L Bo standJ, marad/ oCcTaBaTECA _ [ To remgin} and terjed/
PACNpPOCTPEHATHECR | 1C spread, inciudes tne postrositions
~-bans~per anc -on/-er, These postposiiions io not depend on
tne above-zentioned verbs: generzily sveaking they can
accomuany any verb. But tney dc¢ accompany witn particular
frequency precise.y sucn veras as g1l and garad, which by
tnelr clcuzunary MeBniNg are varticulariy disvosed %o have
accompanying adverbs oi rlace (~ban/-bern and -on/-én are
formea exactly iixe aoaverbs of riace..

These Governing Tables are not simply necessary for post-
positlon translation: many of the postpositions they contzin
can be Iransiaied withoutl thes aid of ithese tables, But it is
through tne Governing Taoles that ihe maczine knows all the
postrositions tnats govern (in our sense of the word) a given
vert or oiner word: so, wils each sSTen in the dlculonary,
the postpositional coge is giver {ihe number of the corres-
ponding Governing Table). This mezxes it possible to estzblisk
Tne rormgl connexions of ine words in & sentence, which is
necessary in ine analysis and macnine "eliiing” of & iransle-

tion (see r.257;, since Tne :ormal cornexicns of words
rerliect to & varying degree their resziions irn meaning,

Sach Sovernins Table CAN 2CCOMDERY BEVErni YorDE L See
avove !, Trerelgre aii the verts Irn our dicticrnary can oe
divided into groups so tnet one grour will contaln only those
verbs for wnicnh one governing table is su:ztetle, i.e,, which
reguire the same postpositicns and are in thrs sense eguiva-
lent to cne anosner. The wosiposiiional code o & vert is

essentially 135 group number,

We will rnot describe in de

vai. the zetnrnod of divading verbts
into "eguivalience groups". It snould only be noted that tae
soiution of this prevlem is el zreat thecreiical roriance
ir linguistics, since % is conpecsel with the Lumiortant
guestior of tne division of glzsses oI words,

Zaen qicticnary &riicie contalns, i eddiilon:

(3) Russzan inrorpation, congistiing oI Insiructions regari-
ing the seiectiorn of ihae necessary ster ¢f InEe Transiatec
word and ius grazmatical charascieristics [for exanrie, genier
and dsciension in nouns; - gee (1.1 L

(£} Additional instructions concerning the charasteristics
of indivicuel woras Yor trarslaticn. 11 seversl woras nsve
ihe same characieristic they are gaxven & genersl "onzrgelsrls-
t18 nunber® 2 reference To tne lisgt of erarzcteriscics

wnere insiTuaoticons are immellite siver for wll these
Wworgés, A ComneOn ChnarasterisiLce per irn cur otionery gon-
tains, ior example; the words ¢ LENCSER & nén; [y
lengvel, magrser, neset and naxe Ting T -

82 Cn.

An addizionsl inssrvcyvion countermands
LY Ctrher means.
£. hules o1 Transietion
The macslre irsnslaiion process consisss of thne Ioliowing

CpeETrations:

{Z) Scanning for word in dicsionary and iables, and 2ts
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trangmission together with informsation found t¢ the operative
storage eection,

2) Proceseing of usages,

3} Homonym differentiation.

(4) Sentence casting.

ES) Analysis,

6) Synthesis,

{7) Editing of Russian sentence.

Below we will consider all fthese operations in succession.

1. General Rules of Transiatiom
First we will Jormulate The general ruleg of translation.

1. Transistion is mede sentence by sentence (& sentence is
defined as a section of the test enclosed by two perioda*),

2,(a) Scanning within 2 sentence takes plamce to the left
and right, not passing subordinate conjunctions; specisl pro-
vigion is made for cames where scanning is regtricied by other
words as well,

(b) To scan for a word in the dictionary means to find the
stem having the maxipum number of letters which is contained
&3 & whole in the word.

(c) Having found sll the words in the sentence, usages are
treated and homonyms are difrerentiated if there are the
necessary instructions; having established the part of
speech and grammatical characteristics of each word, atten-
tion is then turned 3o the pertinent tables and groups of
rules,

3. Groups of numerals or other signs apart from letiers,
words writien with & capital net after a full stop and not
after quotation marks, examples printed in special type and
sc on, are conditionaliy called "formulae", Pormulae are not
translated bul copied,

(a) Numerals are considered as cardinal numbers,

(b) Numerals followed by & period or hypnen and ending are
considered as adjectives {(since an ordinal number is synuac-
tically eguivalent to an adjective), but are not ireated by
the corresponding rules,

(e} Words written with s capital which ao not fellow a
period or hyphens and are not found in the dictionary are
considered as nouns; they also are not treated by the
corresponding rules.

{d) Other formulae following directly &fter 5' stand after

nr,

4, In analysing any constructions, adjectives, participles
and adverbs are not considered except in cases specially pro-
vided for, and personal pronouns are treated as nouns,

%, Generally speaking, parts of speeck in Hungarian and

* The semi-colon, exclamation and guestion marks and pluri-
stops have The same strength as a full stop.
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Russian correspond; postpositions correspond 3o prepositions
6. The following intformation cancels out the preceeding,

7. It twe stems for a word are round in the dictionary (by
Tule I11.10.10.0 or rule II,10.11.00.1), the word in gquestion
is compound, -

8. The rule for the translation of compound words is:
A, The first stem is traenslated:

{e) if its dictionary article coniains a translation marked
"comp, wd,", this translation is selected;

{b) if the translation dees not have this mark, the trans-
lation of the rirst stem in the genitive plural will stand
after the translation of the second stem.

B, The second stem is transiated by the usual ruies.

Y, A word ending in & hypner (for example, értelem- is %he
first stem of a compound word. The second stex nearest the
right of the compound word is considered as its second siem,

_ Rule I,3.b is made for suck cases as XVI szdzad/A¥YI mex
[sixteelth cCentury), rule I.3.c for different proper nouns,
for example (2) 4 Geronne viszont nveividrdsi hatdr (Bev,,

.24) C mopyroli ¢TOpOHKE / Garonne / O¥ANEKTHas rIpaHMuUa

on the other hand Garonne is a dialeet boundary], and rule
1.3.4 for the clause of the type (3) A lengvel szypusz szé
elszigetelen 81l a lengvelben (K.sz.,, 7.26), Toaecxoe cnoso
SZYDYSZ MIONMPOBAHHO CTOMT B DoAbCKoM AswKke, uam |[The Polish
word szypysz stands aleone in Polish, or {(4) Més termeszetli a
3241 - repil - lengecez stb. Xep¢solate (Bev., v.7.)

Lpyrow HpHpOIR CBR3E |The connexion szk&ll - repfBl - lengedez
is of a different nature].

Word scanning. The general principle of scenning in a
macnine aictionary ~ iind worc means rind tne stem with the
maximum npumter of letters, wiich 1s contained as a whole in
the word being translated, 1s a2lso appiied in translating
from Bungazrian, Eowever, although, in the French and Engiisn
versions, specizl scanring ruies ere not reguired (it is
sufiicient to Iind the word in tne dictiznary: thne part found
ig the base and tne rest tne ending), The Hungarian versiorn
reguires a special set of secanning rules,

The necessity of spseiazl "scanning rules” in macnine trans-
lztior iror Hungarian is dicteted by three che.icteristvics of
this language.

{1} The great prevalence cl compound woréds containing two
sters {compound words being written as one word)., As a
result, whern the stem has been iound in the dictionary and
separated from the word, 2 check must be made o see whetiher
it contains the remainder cI anciner bese, Rule II,10.10.0
is formuiated for this end.
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On fulfillment of these rules it is possible that the
Peginning of the second ster wili by chance coincide witn a
suftix, Huole I7,10.11.00.0 prevents incorrect senaration of
part of the second siem in this cass.

(2) The sgglutinstive structure of Hungarian., A&s & result
of agelutination, the "ending" (that wnicn Tremains after one
or two stems of a compound word have been removed) in
Hungarispn is not & single unit (as in English, Frencn or
Russian); it can consist of several surfixes each of wnich
has & meening, Full grammatical information on a word {noun
and verdb) includes all the information regarding the sufiixes
iorwing its ending.

Several rules are given ror breaxing an ending down into
its constituent sufiixes.

Theoretically it would be possible to avoid breaking down
endings, and instead give tables of endings ratner then
suffix tables, But this is awxward irn actual practice: the
number of noun suifixes in the corresponding table is &3
{with all phonetic variations}, and the totel number of their
combinations encountered in the lengusge is 5-6 times greaier.

Spoken permutations in Hungsrian suriixes are aisc taken
into account in the Scanrning Rules (see below).

{3) The great prevalence in Hungarian ©f verbs with sepa-
rate prefixes which can stand either directly alter the vert
or before it, separated from it by other words. The machine
dietionary contains:

(a} simole verbs
(v) eil separate prefixes

fe) those prerixed verbs in whien prelix cczbinazion alters
the meaning and conseguently the translszition: Tor examrle,
me*natéroz{ onpenensthk |to determine (haiiroz means DEBATH
[to decide])

(3} those prefixed verbs wnich are not used (or zre seldon
used; in the simple aspeet; 1o example, teiejeszddik
okanunpaeTcA _ {concludes] and megéllaplt /yCTaHARIRBATE
[te establisn]. -

In 2 text it is possible to encounter & rrelixed vero wisih
g prefix where the latter nas litile efrect on ithe meaning,
s0 that the verb is entered in the dieirgnary or.y ix its
simple aspect (ior instance, lezdrui, benatcl, mezvizsgililjor
a rprefixed verb is sometinmes met witnout a prelix (Tae latsver
being separaie), which is ertered in tre ciciionary only with
the prefix, Rules I3.C¢ to 1i.1 and zrom 11.313i 0 the end of

- . —— e ey

the Scamming ules are provided 10T such cases,

The Scanning RAules, like the Ansiyeing Ruies ere tesed ok
the principie of vinary selection*, i.e,, at each given siage
in the transiation the machine is Iaced with the zroblex cof
selecting ocne of two possibilities,

* 1n whe Vers ATansiaiion Rules I VIil, this is
order to facilitzte statement of the rules and
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For example let us consider Rule I1.10.1: "There is &
remginder - scan it in accordance with the suffix table®,
There is an alternative: eitner the sufifix will not be found
(Rule II,10,10) or it will be found (Rule IT.10.11). The

numeration of the rules reflects the dichotomy: the two
rules defined by an alternative have numbers which are dif-
ferentiated only by the last digit: O for the answer "no"
and 1 for the answer "yes",

Each rule consists of iwe parts: condition (cases where the
Tule in question is applied) and command (how to proceea in
this case).

II. Scanning rules
A word is scanned by the following Tnles:

0. Word not found in dictionary (i.e., no one stem was found
contained as a whole in the word) - check in the diciionary
whether there is a prefix contazined in the word being scanned,

09. No prefix found in dictionary contasined in word being
scanned = cneck whether there is = verbal prefix one word

further to the right of the word being scanned or two woras
to the left.

00,0. No verbal prefix - cease scanning (the word is not
to be found in the dictionary as it is only partial),

Ob:ivwfhere is a verbal prefii —Mjoin it to the ironi of
the word being scanned; in place of the latter substi-
tute the word thus formed and scan dictionary again,

2%. In the dictionary there is & prefix contained in the
word being scanned - separate 1t and scan without it.

01,0, Noe word found afier separating prefix - cease

scanning (the word is not t¢ be found in the di¢tionary
a&s it is omly partisl),

0l.1. Word tound after separating prefix -~ take diction-
ary article on word found for <ranslation,

1. Word found in dictionary (i.e,, stem found contzined as &

wnole in word being scanned) - checl. whether it is & verb.

10, Word round is not a verb - check whether there is a
remainder*,

10.0. No remainder-cease scanning.
]

10.1. Remainder found - scan for it in appropriate
suiiix table*¥,

¥Remainder™ 15 taxen to mean tnat part ¢of the word which
remains after its original paris have been removed,

##"Find Rempainder" means tind it wholly or partlelly. "Find
remainder in table wholly™ weans find 2 suffix to coincide
witn it fully. “PFind repainder in table partially" means
¥ind a suitrix contalned in remainder, i,e., to coincide with
its initial part.
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10,10, Remainder as a whole not found in suffix {fable =~
substitute v ror tirst letter of remainder and scan
tavle again,

10.10,0, Remainder as a whole still not found after
gubstituting first letier - replace first letter of
rewainder and scan for it in dicticnary as g word
according 10 fuld Secanring Rules,

10.1C.1. Remainder round arfter substituting first

ietter - cease scanning and taxe information from
tables,

10.11. Remainder ifound in surfix table - cneck whether
wholly or partially.

10,21,0. Remainder found partially - separate initisl
part of remainder coineciding with one of the suffixes;
scan table again for the second remainder obtsined.

10,11.00. Second remainder as a whole not found in
—_—

table - substitute ¥ lor its first letter and scan
sane table again.

1¢,11,0C,0. Second remainder still not found after
csupstitution of its firsit letter - replace Iirst
letter and rejoin it to the whole initial part;
separate by rule LI, 10 11,0, (i.e.,, replace the
first remainder rully and scan the dictionary for
it as & word in accordance with the full Scanning
Rules).

16,12.00.1, Second remzinder found after substitu-~
Tion ol ite i1irst letier - cezse scanning and {ake
informavion from table,

10.121.01, Second remginder found in table - rezurn to
#
Tuie IZ,10.11,

e e e ey

18.11.1. Reamzinder found as & whole - cease scanhing
and taxe information rrom table.

L. vorad found is & verb - scan senternce for verbzl prefix
wot further isahl whe second worae to the rizhnt or $the third
tord 1o the ieft of ine verbs,

21.C, Xe verpal prefiy in senTence - cease scanninhg, wake
drctionery arvaicle for word round by rule [i,l., check
wuetrner Trere is 3 reszinder and return teo rule IZLA0.0
or TI,1C,1

ii.l, Verbal prefix Zound irn se.lence ~ join it ©o tae
] i ) i N ]
¢l the verp and acan gleTionary agein.

2rd ecErry out ruae TI,iL.0.
TR

- tzAe itz
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word), cneci whetner there is & rensinder and return to
rule I11,10.0 or II1.10.1.
Smm———— =z

In sransliaiing iTom Ffrench and Znzlisn tue dictionery is
first rully scanned, and then the appropriate tablies are
scanned ror tne endings obtained. In dealing with Hungarian,
as we have seen, scannin: occurs simultaneously in ine dlcuionh
ary and ir the tables, alternating irom one to the other. Iz
is tuerefore necessary to describe the struciure of tne sur-
iy tzbles beZore caonsidering exassles of the operation of
the Scanning Hules,

In transiating Znglish and ¥French the tables of endings are
compilied without particular diffjculity, sirnce the total nuz-
ber of endings in these langusges is not great. The situs~
tion is difrerent with regard to Hungsrian, PFor instance
the Snort Hungarisgn Graamer ty K,E. dzitinsdzya [4] lists 11¢
cifierent vers endings in the third person singular and
plural, and in the -irst verson vlural alone (the others dc
not concern us, since verbs in the zirsi person singular and
second verson singulsr and plural are seldor encountered in
scientific writing), Such & Jarge numbder is the result ¢f
phonetic veriation: semi-vowel synharmonism {two or ihres
varianis ¢ each suffix: ~5it -ett -83t, ez Tc.) and vermuta-
tiona ;/sz, ifs, 1/2 in verbs of dif: erent 7pes. Therefore,
il we wisp to 1n0¢ude the mirnimum possible numae“ of sufiixes
ir. the tetle, a special Rule Tor the Treatment of Vert Endin
zust be Tase. With it all verbal sufiixes are reduced ic

snditional "standard" form {back row sexi-vowel: perautat-
ing consonanis are revlaced by 1}. This mazes it vossitle 1o
reduce their nupber to a quarter: tnere is thus s total of
22 sufrixes in our table.

4
w

i

]

But a similar rule is inappliczble to noun sufrixes: due
0 the presenece of compound nouns it is impossible tTe be sure
ihat the remainder obtzined ziter the siem nas heen removed
is an ending anc not another base, In order 1o be certain
abeut this it is necessary to ind thls ending in the tablej
28 & result It is impossibie 1o modify it into 2 “standard”
fore first. Roun sultixes are tnereicre sei into parallel
cclumns in e table (wite front row semi-vowel and with back
row semi-vowel),

Comsonant permutation in noun suflizes is observed only in
the suffix -val/-vel, whicr alters ite iirst consonant to the
last consenant in the word stex and emerges in the form ~bal/
~pel, -dal/-dei, -mal/-mel, etc, FRules 11,10.10 and
i1.10,11,00 were introduced in oraer to nandie these cases.

However, one of the variztions of the -vai/-vel suf:ix,
i.e., -kai/~kel, 15 eniered as & whole in tne taole, Tais
was (ore s as o aveld iutrocuc1ng 4 numver oI rules to
vent -xal/-Kel Deing Droden aown oy rule I11.190.12.0 into
suffax -k-, and -al/-el which is meaningiess. In the otner
variaris ol tne -val/-vel suf:ix the initial letiers oo not
coincice with any © the sulrixes im our Tevie, A mere com-
Liete table would nave to nave eituner two variants of tne
=val/-vel susfix, il.e., -mal/-mel and -dazl/-ael, or addi-
tional rules for “andlnb tnis sufrix, since It contains nc

rirgt and seccnd person possessive gufiixes in -z and -d,

e
I
th

e
e

The sulffizes in the tables are erranged sipnsbetically in
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the same manner as the stems in the dictionary - ine shorter
sufrix stands afier tne larger one in which 1t 1s contained

as a whole. For example: -nal, then -nak and ther -n

{noun su::ixes), £or the machine the sufTixes can be arranged
difzerently: according to ireguency, so that the most
Irequently encountered suf:iixes are entered Iirst,

TABLE 1

Koun surflixes

SUFFILES ——
Dack Trow Tront row FEANING
Tvpe I suffixes
1. - {-) -1 (=) no meaning
2. -ak (-) -ek (-) plural
3. =2 {-) -€ (-} 3rd person singular
possessive
4, -1 (=3 -3 (=) plural
5, -] (=) -1 (=) no meaning
b. ~k (-} -k (=) plural
T. -nk (~) -nk ey l1st person plural
possessive
v, =Bk (-; Bk E ; plural
9, -ux {- -Ek 3rd person plural
rossessive
10, —unx (-} -ink =) 1st person plural
posgsessive
Tvpe 11 surfixes
i, -at -et accusative
le, -ot -6t accusative
13, -3 ~t accusctive
14, -Z -t genitive (if preceed-
ing §, depends on it)
Type III sufiixes
{eguivalent t0 postpos.tions)
15, -ban -ben slin} * ¥ (preposi-
tlonal
16, -ba ~be BtlntoJ +« N {acec,)
17. -bd1 ~BB1 v3{07) [out {irom)] +
K (gen.)
18, - -2 B[in] + X {prep.)
19, -$rt -ért nna[for] + W {gen.)
2¢, -hoz -hez k[to] + ¥ (dat.)
2l., -i -ig nofup to] + X (gen.)
22, -Fal=-val -fel=-vel .. . )
2%, -nal -neli Flat] + I (gen.
2. “na ek ¢ N(det.)
2%, -n - s{in] + K {(prer.}
26, ~on -Bn tinj + % (prep.)
27. -ra -~re H&[to; + ¥ face,
2. ~rol -TT1 OL300qt4 + K (n;en )
29, =tol -£0l or{irom; + K {zen.)
3G, -ul -ul B xavecTBe|in canacity
of " + & (Len.J
31, ~vé -vé ¥ (instrumental)
32, -val -vel ciwith] + ¥ (inst,}
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Explanetions for TABLE 1

1, Information on Type I anad Trpe Il suriixes is outained
irom the table.

2. Intormation on Type III suffixes can be obtainec by
three metnocs: Iirstly ifrom the table, secondty from trans-
latipn of the suffix as a nostposition using the »ostposi-
tional code, and finally frorm the operztiorn of the Ioun
Translation Rules, section V,B,1. and zrom the Additional
Instrugtions in the dictiornary artic.es, Secindary informa-
tion cancelis primary, and Iinael anformation supsrcedes both
rrTinary and secondary.

3. Absence of inforaation as to number neans sinzular.

For suarfixes 2.8nd 3 a coge is given :or the vrarsistion of

ai
nouns in the presernce of = comnarasive,

The last iour suffixes are asvert sulfixes, For cowveilence
of arrangeunent adverns iormed iromn sdfecilves are considered
conditionaliy as an "adverbial Iern" of adjsciive.

mymTn o
TADLL £

Adijectival sullixes

SUPrIXES
BT oL RTINS
anamdua A AT

back row Iront row
1, -1 -te ] ne meaning
2. -bb ~bo |} {1) comparaiive degree,
} if leg - not prezixed to
/ &
! -
! (2) superiziive degree, 1t
: igg - ororefixed 1c A
3, —&bvhb -ebb ) sufiixes ¢ znd I have
code LG
4, -an -en
i
3 advertial Iorm - Als
. ~ia -ieg ; < ; —
7 TAEE 5 (a2dbreviated form, neuter,
R =] = - Y
6. ~n -1 ) SITEUVLEY, Nominative)
1
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TABLE 3
Verbal suffixes
MEAWIN PER~] NUK-| CONJU= -
UFFIXES TENSE 150N | BER | GATION ROTES
1. -ak [§] 4] pl. 0
2, -ak 0 ¢ lpi. |undi-
rected
3. -8 0 ¢ |0 0
4, -&- 0 o o 0
5. =has~ See No.b
6. -hat (-) o ¢ o o Vi-hat-sf" - moub
“[to be avle] (form
as in ¥'-sf") + G
{imperfective
infinitive)
7. -ik 0 ¢ jo undi- |in -ik verbs
rected
¢ 0 pl. 0 in other than =ik
verbs
B, i 0 0o {o o
9, ~janak past imperf.| O pl. |undi- {Put 68 [condition-
rected| al or subj.] after
verb
10, -junk past impers.| 1st{pl. do, |Fut ©Ow Leondztzon—
al or subj,] after
verb
11. =3- 0 o |o 0 _
12, -pék past imperf.| 0 |pl. ) Put Ou [condation-
{ending) al or subj.] after
verb _
13, -nénk past imperf.f C |pl. |undi- [Put OW [condition-
{ending) rected| a2l or subj.] after
verb
14, -né {-) past imperft.! 0 |C 0 Put 68 [condition-
(ending) al or subj.]| after
verb
15, -nak ¢ Q0 [pl.|undi-
rected
16, =-na past imverf.l] 0 |0 do, |Put 6w [condition-
(ending) al or subj.] after
verb
17. -niok perfective 0 pl. do.
ipnfinitive
18, -ni (=) |perf.infin, f O O do,
19, ~-nunk perf.infin, ist pl. do,
20, -0 pres.active y O 10O do.,
participle
21, -en past imperi, ¢ O do, {Put Ow Econaltion—
2l or subj,] after
verb
22, -ptt past perf., o |o undi-
past part, rected
23, —-ot% past perf, o |0 o]
24, -1 past peri, G 0 undi-
Dast part* rected
25, =t- past perf, 0 O G
26, -vk 0 1s pl. o
27, -LIk o i1st pl. | ungi~
28, -va er reggeu
T = ?un§ Q €] )

*The Hungars
oy

sar nast participle (F _Jis
& pest pasSsive participle in

rans

latet Ints AUSSI&n

rgan51t ve verbs and by a

ner;ectlve past active parz lClDi& in inirensitive verbs,
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Bxplanations for TABLE 3

1. Substitute in the verdb endings:

for e, j tor 8,
for 8, j for gz,
for B, j tor gz
for H.

1= losilo Ip

2, Absence or information as to tense (Q) - present tense.
3_ Absence of information as to person (0; - 3rd person.

4. Absence of information as to number (Q) - singie in
number,

5, Absence of .information as to conjugation (0} - conjuga-
tion, '

§. Information regarding an ending censisting of two
suftixes i& obtained by adding the orders (i,e., by appropriate
column - time added to time, person to person, etc,) on eath
of the surfixes.

Supplement to TABLE 3

1. ¥-hat-%
"= ¥ "'+ , worop-[wnich]

(a) Before 8: ¥ -hat™-0 + =
ace, ¢ase) + MoxHO |15 possi-

{gender and number &s in §
ble] + G' {(imperf. infin.).

L.
]
-’ .-
+
1

(b) Not berore 3: $° (withoutsuf, IT or III, farthest to the

Tight) +..... *+ v -hat’*"=6 = N (acc, case) + ..... +

MOXHO [is possitle] + G "(imper{. infin.).

2. ¥-hat-ctt (P ) is translated similarily, except that
woxHo [is possible] is followed by 6uno  [was possidle],

Now let us congider severs] examples s¢ that the reader can become more
familiar with the Se¢anning Rules.

We will translate the word hangrendszereket from sentence (5) meg kell
tehdt vizegdlnunk s hangokat, a hangrendszereket....... (Bev., .59}, In
the dictionary we find:

not compound word 3pyR  [scund]

hang

(b :!m

compound word comp.wd, - 3BY¥K [sound]

(=0fi,an...) [endings]

We remove the part hang from the word being scanned and we look for the
remainder in the table according to rule 1I.3C.1; not {inding vendszereket
. ) . - ) i S, LR =
in the tedvle {after having substituted ¥- {or r-) and replacing r- azcord-
ing to ruies 1I.10.10 and I1.1€.10.0, we scan the dicticnery and find:

Tenjezer | 5 l ] tncTeH [systen]

: Temove Tendszer- as well, and we scan the sulfix table azain for the
rerainder -eket. 1t ig not found there as a2 whole: 31 corzaline the
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auffix -ek. THules 11.10.11.0, 11.10.11.01 {since -e% ia found in the

— _—— —_—] -. X
table} anmd II.10.11.1 come into efrect. The word being scanned is compound
{according to rule 1.7}, and is translated by rules 1.8.4.a and I.8.F thus:

3BYKOB~ [sound] | eucrem [aysten] pl. aocc,

hang rendszer ek et

The translation will be:; BJBYMOBHE CKCTEMR [sm.md s}rstems} .

The word hangokat 3Byx# [ sounds] is iranslated in a similar, although
less difficult, mammer.

4 compound word such s nyelvelemek is treated somewnat differently:
initially we find nyeliv in the dictionary:

not comp wd. AZNK= /1911812&89-/

nyelvy

LML

comp, wd, A3HKrOD-linguiatic/

Ae remove the stem and scan the suffix table for the remsinder -elemek.
Rules I1.10.11 and II.10,11.0 come into effect: -glemek is found imper-
fectly: we Temove -e- {the part coinciding with the suffix -e- in our
table) and scan the table for -lemek; if it cannct be found, we attempt to
find vemek (according to rule I7.10.11.00), ané again it cannot be found.
Bule I1.10.11.00.0 then comes into efifgct: we Teplace all of the initial
regainder {i.e., -glemek], we scan the dictionary for it, and find elem
dneuent [element,. Rules from II.1 to II.10.1l1.1 then come into effect,
followed by rules 1.7 and 1.8 for the franslation of compound words.

As & result we obtain:

preiv elem 14 T
AL AKOh- linguistic] afeMeHT~ {element-] pl. nominative

i.%., w3UKOBME 3/eMeHTH | linguistic elementsl.

Kow we take the word vizsgélnunk from our sentence. We find vizsgil in the
dictionary - the verd KCENemOBaTh [te examine . According to rules
I7.1: and IIL.i1.1 we scan the sentence for & verbasl prefix snd find it -
meg-; we joir this fo itne verb and agsin scan the dictionary, this time
for megvizseslnunk. Kot finding this word in the dictionary (the verb
megvizegdl it entered only in ifs simple form), we take back the prefix
according ti rule I11.11,10 and use tne dictionary article on the word
vigsgdl for translation. In the suffix tavle for the verb we find the suf-
fix ~punk: this is a rirst person plural indelinite form. We translete
according ic the Verb Translation Rales (VIII/f4.5 and VIII-E.;_} and we
obtain a gznersl translztion of the sentence: TaKk, Bax HYyxXBO ucecnepn-
OBATL JIBYHH M 3BYHOBHE CHCTEMN { We must then examine sounds and
souné systems: (cf. example {v)). In translating sentence {(£)
felhasendiunk hangtorténeti bizonvitékokat ("M.sz.", p.87) the word
ferhagzndiunk 18 not Tound in the diciionary since the verb haszpil is
enterad only in its simple form ~ the prefix does not alter ite meaning
essentially, Tuie II.0 comes into effect; pince there is a prefix fel- in
the dictiomery which is contained in the word being scanned, we separate it
according to rule 11.01, find the stem haszndl in the dictionery, take the
snforgatzon o 1t and dipregzrd the prefix*. The vert is then subjected to

*Thizg the meaning of the verba: prefixes is disregurded entirely if they do
not make & subsianiial difference in the dictionary meaning of the verb.
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rules I1.10.1, II.10,12 and II.10.11.1, followed by Verb Tranglation
‘?uleq iVIII.ﬁ._.c, ¥III.B, YIII.C and ‘-"III £.l.8). As & result we obtain:

fel haszndl uuk hangtdriéneti bizonyiték | ok
HCnonksy-fuse) | 1st pers | WOTODUKO=- nokaza |pl, | ace,
pl. doHetrHueck TENBCTR
[historice-— [evidence ]|
phonetic]

Ky ncnonksyes NCTOPMKO-DOHETMUSCKHE HOKA3ATENbOTEA
[We are using phonetic evidence of a historical nature.}

Fow let us teke the word példdkkal. In the dictionary we find példa/
npyMep &xample}. We scan the noun suffix teble for the remsinder.
Agocording to rule I1.10.11.0, not naving found it as a whole, mwe remove r
anéd scan for -kkal. Again we do mot find it. Fule IT,10.11.0 comes inte
effect again, as a result of which one -k is removed. W¥e begin to scan for
-kal and find it.

The word pfldékkal bresks down as follows:

példs z X kal( ~ ygl)
NprMep
[example] no mesning pl. ¢ [with] + inst,

The transletion is: ¢ Dpumepaww [ with examples].

The word Egrdéssel is handled somewnat differently; we find in the
dicticnary k¢ rdgs_7aonpoc [question), and we separate 1t; the remainder
-sel is not found in the taple: by rule II.10.10 we substitute v for & and
find -vel in the table (rule II.iG.10.1).

We obtain:
kérdés gel
ponpoc [questicn] ¢ [with] +inst, N

and the translation is ¢ BONpOCOM [ with the question].

Handling of usages in macuine translation Irom Fungarian is
the same as in translsting irom French. We therefore reter
the reader to ar-icle [1), p.115, aend limit curseives to an
exsmple: the translation of sentence (7) & vdltozdsbar ezek
2 _jbvevénvszavaek részt vettek, After SCEnNlng we obizin:

Tesz & vet t |k jovevény szav |ak -
qyacTs Gpa~-,B3fi~{ past | pl, FAUMET - ¢noE- |pl. | nom,
[part] |ace, |, [teke} and| BoBaHH~ | [word-]
{borrowed]
It could be rendered as..., SEUMCTBOBAHHME CNOBA B3AAW UACTH

{.... the borrowed words toog part.,.;, but tne article Jor
the word rész contains ar instructiosn regarding & usage (in
the third co-umn):

rész 11-1

5
B {part-]

Usage MNo,11 - részt venni NPUHAKATE FuacTHe ito take
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part] is indicated in the sentence, and thus it is rendered
DTH IAMMCTBOBARHHNE CIOBA BPMEAAN FYACTHE B 3TON HINCHEHHK.
[These borrowed words tock part in this transformation].

Homonym Differentiation
After the conclusion of scanning, homonym differeniiation
begins.

(1) In cases of dictionary homonymy (= word has several
different transliations with%n the limits of the same part of
speech) the computer supplies all the translations it kas
{see above), This in no way hinders the operation ol the
enalysing rules: 1the same¢ daits must be determined 1or all the
translation veristions, in so far as they belong to the same
part of speech,

(2) Grapmetical homonymy (a2} Typographic grammatical homonymy
{coincidence of word-forms of different parts of speech) is
encountered comparatively seldem in Hungarian, Yet ii does
exist: the coincidence of verb and noun stems such as dgb "to
throw, drum"*, sejt "predict, cell", sir "to pay, grave", ete;
the coincidence of past participles snd the third person
singular pest indirect of verbs; and alsc the coincidence of
nouns and adjectives, which occcurs particularly often in
linguistics texts in the nawes of natiocnalities,

These cases are provided for by the Rules for the
Differentiation of Homonyms, which are given below,

(b) In cases of partial grammaticsl homonymy (coincidence
of separate words thal are different parts of =peech) the
necessary instructions are contained directly in the diction-
sry article of the word in question (see worde 4t, az, hogy,
ete,, in dictionsary).

ITI. Rules for the Differentiation of Homonyms
Differentietion oi the ¥8 |verb-noun} homonym form,

Having found the word stem in the dictionery and made cer-
tain that i1t is ¥S, ¢heck whether it has an ending.

0. Ko ending - check whether V8 is preceeded by 2 determine-
tive, numeral, word marked "¢" or adjective (do not pass
beyond noun or verb),

00, Kone of the sbove before ¥§ - V8 is a verb.

2%. Some of the above before ¥8 - V8 is an adjective.
1. Ending -~ scan noun sufiix table for 1t.
10. Fot found there - VS is & verb.
1. Found - check whether it is a Tyse I suirix or not.
%%ﬁg. Not found among Type I suifixes -~ ¥8 is & noun.

1l.1. Found among Type I suifixes ~ assume it has no
ending.

Nto

. Differentiation of the VP {past personzi verb - past
E
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perscnal verb - past participle) homonym form. Having found
‘the verdb stem in the dictionary and made certain from the verh
suffix table that it is ¥P , check whether VP  stands belore

any nouns (de not pass beyond & verb),

©. YP_ does not stand before S (pass beyond numerals) -

Tnec

kzwhether YP__. stands befgre yr .
-——2 —2@'

ba. 122, does not stand before YP _ ~ VP , is & personal

verb.

il i

or. 132, stands before ¥YP , - ¥P , is translated the same

Eﬂﬂ'
1. ¥P
= =p

2 =P

stands before §° - check whether there is a deter-

minative to the left of 322 {not passing beyond a gsub noun),

10. No determinative to the left -~ check in the sentence
not passing beyond a C_.. noun) wnether there is another

verb or adjective standing before S.

10.C. Kone of the above - 123 is & personal verb,

10.1.2. The eenience contains an adjective not standing
before S - 222 is a participle.

10.1.b. The sentence contains another verh - check
whether it is E;E'

10.10. Other verb not 322 -~ ¥P_ o be translated is a

B

perticiple.

1G.11, Other werd 322 - apply schemes (a) and (b)
(arrows indicate dependency, 'E;B ~ translated EZE}.

o~ ——
a) .....}g&{  (B) + 'S=8f + ,,,.. + 122” + 8-af

b) .....122, + (B...) +8-( )+ ﬁi;:‘L §-sf

11.

cip

form,

10.11.0, Neither scheme is suitable - VP, is a
. —E

personal verb,

10,11.1. One of the schemes is suitable « according
to scheme {a) YP_, is & personal verb and YP_, a
participle; according to scheme (b) !22, is a parti-
cipie and EER, a personel verb,

There is a determinative to ithe left ~ 122 is & parti-

€. Differentimstion of the S4 (noun - sdjective) homonya

Eaving found the word stem in the dicticnary and made



MACHINE TRARSLATION FROM HUNGARIAN TO RUSSIAN 273
certain that it is 54, check whether it has an ending,
Q. ¥o ending in SA - check for S directly to the right,

00, No 5 directly to the right - check for D to left {(not
psesing beyond noun or verd).

00.0. Ko D to the lert - S4 ie an adjective.

00,1, D te the left - 54 is a noun,

01l. S8 directly to the right -~ SA is an adjective,

=t

1. 84 has ending ~ BA ie & noun,

Sentence casting. After usages have been handled and
homonyms differentiated, the casting of the senience begins,

As has already been staied, the rules of machine transls-
tion are formulated on the initial understanding that & text
is to be translated by sentenhces {a sentence is & section of
the texi enclosed by two periods; =ee above), Indications

have already been mazde as to which words c¢an be passed in
scanning the sentence.

However, for convenience angé accuracy in the analysis ol a
Hungarian sentence it is best to cast it.

This means:

{1) separate the constituent parts of the sentence,subordi-
nate clauses, participles, gerunds and isolated and¢ parsnthe-
tic usages, and separate the simple c¢lauses connected by co-
ordinate conjunctions., For this & strict and formal defini-
tion of the lefi and right boundaries of the above-mentioned
sinple elementis irn the sentence must be mace,

{2} Establish formal connexions between words and set up
"dependence groups" (prineipal - subordinate - a word and all
the words in any way depending on it).

Sentence casting is effected through the simultaneous
application of twe closely connected methods:

{a) the use of the Governing Tabiles and special
rules indicating what words are subordinate to a given word
in order to establish the relations between words;

(bt} the application of syntacticsl rorwulae Tor the main
types of subordinate crauses, participle usages, ete,

The rules of sentence casting shoulé be systematically
united into 2 separate and coherent grouv. They must certain-
1y be of & very generzl nature, 2né car Te zppiied with
certiain modiiicetions io sentence casting rnot only in
Hungarian but in & number of other languases as well. These
rules are tne basis of the Word Arrar-ement 3ules {in the
Russian text), Prelininary senselice casi-lig tesiaclisting
the relztions peiween words anf separation of simple ¢lauses)
rercits considerable simplification of tne whole systenm of
translation rules.
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However, work on Sentence Casting Rules is not yet complete,
and they will be treaied in a separate article. A number of
indications as to the determination of the comnexions of
words are given here, however, by way of an initial general
summary; they are to be found chiefly in the analytical rules
in the form of special comments, :

As far &s separation ol the perts of & sentence is con=-
cerned, the present rules are based essentialiy on translation
within the limits of the sentence {and not its parts) with
instructions regarding those words which restrict scanning,
which does, of course, reduce the accuracy of these rules
slightly. However, in arranging the words in the xussian text
it is s5till necessary sometimes to suppose thati the Bungarian
sentence nas somenow alremay been cast and broken down into
ite simple constituent elemenis. We will see that this has the
disadvantage of being temporary. In this the following must

be continually kepi in mind: berore all Esub’ except mely,

tine unconditional boundary of the sentence iies in the case
when these C ., d0 not follow C, . .3 in the case where theay

do not limit thne senience, Nely alweys limits the sentence,
however,

Analysis. Por genersl inlormetion see gid.

The analysing rules in Hungarian operate in the following
order: postpositions are treated rirst, then nouns, adjec-
tives, numerals and f{inaglly the verb., This is not & random
gelection: it is necessary to treat postpositions first in
order to be able %6 treat nouns (to determine their caseg; it
is convenient to translete adjectives (and alsc numerals
after nouns, making use of their agreement; & number of verb
forms also agrese with nouns (participles always; also see
rules YIII.B. 2.1, VIII. D, and VIII . %,1.a.), and therefore the
verv must be transldted last.

All iive groups of analysing rules are given in full below:,
The analysing rules operate as follows:

(1) Posipositions
52} Founs (and personsl pronouns)
3) Adjectives ?ordinal numbers, Gemonsirative and rela-
tive pronouns)
4) Cardinsl numbers
T Verbp,

Adverbs (and the "adverbial form" of the adjective) are not
subject tc the analysing rules; however the frlliowing informa-
tior must be known about them:

() Ad (and 4, ,) before A" modify A°.
(b) Ad (2nd A_;) bdefore or after ¥ modify) ¥ .

{e) &EEE is always independent,

Conjunciions are also not subject to snalysis., Regarding
their inter-relations the folliowing can be saigd,

i {a) AZl subordinate conjunctions ere indevendent (excerpt
meiv) and designate the Peginning of a sentence.
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(p) mely, ami, ski, gtec,, depend cn the noun after which
they stan

{¢) Co~ordinate conjunctions depend on the word before
which they stand,

IV. Postposition Translation Rules

Posiposiiions are usually transiated by Russian prepositions,
instructions being given as to what case they require: S' +
Pag" = Prep" + N' or 3' =-suf ,ITII" = Prep" + N'. They govern
The neoun after which they stand, they either dapend on a word
governing them or are independent, if there is nc such word.

0. If the postposition is without & suffix check whether it
Ts followed in the dictiomary by e hyphen,

00. No hyphen - check whether it is e Type II postposition.

00.0. Type I postposition - take information from diction-
ary.

00.,1. Type II postposition - check whether there is &
corresponding poeitional code in the sentence,

0C.10. No postpositional code - tzke inTormation on
postposition from dictionary or from Table 1.

00,11, Postpositional code - take information on post-
position according teo this code,

Q&- Hypren - assume given postposition to have sufrix
-a/-2.

1. If there is a postposition with this sufzix, scan TABLE 1

or it; after translation of postposition put personal pro-
noun with number and person of sufiix; its case is 1ound
according to the inZormation on the postposition, which is
determined according to rules IV.0 and so on.

By way of explanation let ue note that rules IV,.C and IV.0l
deal with three Type 1I postpositions, i.e,, bele-, hozza- and
ré-, which do not ususlly have sufiixes when the correspond- -
ing cases Irom the 3rd person singular personal proncuns {the
forms bele;e hozzdia and Tija are possible, altnough not
literary,.

V. Roun Translation Rules

The ferm of the zussian noun is consistently deterwined by
two morphelogicel data: number and case, But irn translating
rrom Hungarian "person" must also be determined for Russian
noeung, i.e., the problem of the selection of possessive pro-
nouns which are in certain cases used to translate Hungarien
possessive noun surlixes must be solved,

Thus, in the operaztion oI the Noun Translation Rules ine
feliowing must be determined for each Hussian moun: number,
case and person

(A) Fumber, Tne translated Russian noun is put in ihe
same number as the corresponding Hungarian noun, i there are
no additional instructions (see rule VII.B.0DC ani ithe
err—————x
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dictionary articles for words such as legtBbb, etc.).

(B) Case. Check whether the noun has Type II or Type III
sulrixes.

2. It 3' does not have either Pype II or III suffixes, check

whet?er S' stands before §" (not passing beyond a personal
verb).

Q0. S' does not stand before 5" - check whether S' stands
before D,

C0.0. 5' does not stand before D - check whether 3' stands
efore G, ..

00,00, S' does not stand before
&' stands before Ps.

gcon‘. - check whether

00.00.0. S' does not stand before Ps ~ N' in nomina-
tive case.

00.00.1. B' stands before Ps - case of N' determined

by poatposition {see IV, Postposition Translation
Rules) (S' depends on Ps).

00.01., B' stands before ¢ = ¥' in same case as

=gcong,
nearest N" on the right {8*' depends on same word as 8").
If both N' and N" are in the nominative, put verb of
thnis sentence into the plural.

00.1. S* stands before D -~ check wnat case N" will be in:
translation of 3" nearest on the righi,

00.10. N" not in nominative case - check whether there
is another N in the nominative to the right up to &

period or semi-c¢olon,
00.10.0. No other N in nominative - N' in nemingtive,
T ——

00.10.1. Other N in nominative - N' in same case as

N" (8' depends on same word as sy, 7
00.11. ¥ in nominative - N' in nominative, e
R

D.1. 8' stands before 3" - check for comma between 8' and

SII. - ;

01.0. No comma - check whether 3" has & posseasive suftix,
01,00. No possessive suffix in 8" - F' in nominasiva.
01.01, 8" has possessive sulfix - N' in genitive {3
depends on 8", but if 8" is followed by other § with
possessive sufrixes, 57 depends on the latter 5).

0i.1. Comma ~ check whether endings in B' and " are
simiier,
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01,10, 3 and 3" have difterent endings -~ N' in the
— - -
neminative,

01.11. 8' and 5" nave simjilsr endings - K' in same cass
25 N" (8' depends on same word as S").

1. If 8' nas Type II or III suffixes, check whien,

10. If 8' has an -at/-et (i) sufrix, check whether tnere is
negative before the verb governing S,

-]

10.0. No negative - K' in accusative (5' depends on govern-
inE verb).

1G.1., Negative - N' in genitive case {S' depends on
zoverning verb).

11, If 8’ nas a Type III sufiix, check whether it is
~nak/-nek.

11,8, 3' nae & Type III sufrix, but not -nak/-nek - con-
sider suftix e Type Il positposition and change to rule
IV (Fostposition Translating Rules} (8' depends on the
Sufzix),

11,2, 5" has -nak/-nek suffix - check whether S' stands
betore & noun with a possessive sufiix (before 8-ps).

11.1C. 3' coes not stand before S5~ps - check whether

S' stands befeore or alfter D.

11,i0.0., 8' does not stand berzore D - consider - -nzk/
S =

~-nek & Type II postposition, and change to Postoosi-
%ion Translatine Rules (S' depenas on the sufiix

-nak/-nekj.

11.10,1. 5' stends beiore oT atter D - K' in genitive
case (3' depends on 5-ps nearest rignt or left),

11,11, 5' sianas belore §-ps - N' in genitive case (3’

depends on 8-ps).

For an example of rule V,.B.00,01 see Ho.l7,

Rules ¥,2,00,31, ¥.B.0Q,10 and ¥.B.006,10.0 are illustrated
by examples Nos. 16 and 20 (in example ¥o, 16 eredete
is considered as stending before since the advert csal is
omitted ©y rule ;&i)‘

Rules Y.E.Ol, V,B.01.1 and V.B,01.11 are seen in ocperation
ir. exampie hc.19,

Rules ¥,E.ii.3, V,E, 11,10, V.B.31.16.1 znd V.E.11,11

- , e ——— e Tl —m— .
describe the »oSsesSive CONSTrucTion O the tYDe 01850 husnak
rig & leve (aiso see exanile X¥o,20).

(G} Person, 4 pessessive yroroun deternined accoraing wo
tre ruipgs V.E. depenas on E' ané stands telore the latier and
the aciectives agreeing with it,
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0 If there is no* possessive suftix in §', do not determine
The person of W',

1. If 8' has & possessive sulfix, check whetner it is Jrd
person or otherwise.

10 No 3rd person possessive suflix in 3' - before N' put

possess;ve pronoun of same person as possessive sufiix, and
with the same number, gender and case as N',

é% S' hes 3Jrd person possessive suilix - check whether §'

Tollows directly alter gnother § without Type II or III
suftixes, or with a -nak/-nek sufiix not sepsrated by a
personal verb,

11.0, Beiore &' ne such otner § {or there is an B with e
===

Tvpe II or IIT suftix other than -nak -nek) - check
whether N' is .in nominative case.

11,00. ¥' not in nominative - check whether there are

1sT or Znd person pronouns in the nominative to the
left,

11.00.0. No lst or 2nd person pronouns in the nomina-
tive to the lert of N' - before N' put cmofi [one‘s
own] (gender, number and case as in N'), and in
brackets ero [possessive pronoun) {gender and number
are determined by the nearest noun on the leit within
the limits of the sentence).

11.00,1, There is a 1lst or 2nd person nominstive pro-

noun to the left of F' - check whether 3’ contains
suitixes -a or -uk.

11,00.30. B' contains -upk suifix - put ux [their]
belore

11.00,11, S' contains -g suffix - put ero [possess-
—— - .

ive pronocun] (zender and number determined according
to the noun nearest the left within the sentence)
before N'.

11,01, K' in nominative - check whether S' contains
b= - . —
suliixes -z or -uk.

11,01,0, 8' contains suffix -uk ~ put /their/ before
I¥O

11.01,1. S' contains sultix -z - before ' put (gender
and number sare determined by the nearest noun on the
left within the limits of the sentence).

11,1, There is another § without Type II or III sufrix
efore 8' - 46 not determine the person of N' (see
example No.22 for an example of the determination of the
person o a noun),

VI. Adjective Transiztion Rules

Adjectives witn the mark E(A &) are firsi handied by the
rules in VI, end then by VII.B.
== ===
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If the adjective is marked "indecl.", these rules do not
cperate; the information is taken from the dictionary,

Check whether A’ stands directly before S,

Q. If 4' does not stand directily beroTe §, check whether A
Stands before g,
=conj*

0. If A' does not stand before C, .. , check whether A4’
corntains Type II or III nourn sufiixes,

00.0. Neo such suirfix ~ check whether 4' stands before A".

00,00, A' does not atand before A" - check whether 4°
stands before V.

0D.00.0. &' does not stand before ¥ (or stands before

volt) - check whether the sentence contains N in the
nominative (A' depends om ¥olt).

QQ.00.00. Sentence does not contain X in nominative
- 4' is translated by the abbreviated form (if it
ha® one} in the neuter, singular nominative,

00.00.01. The sentence contains ¥ in the nominative
- ]

- A" is trenslated oy the abbreviated rorm (if it
nas one] with the gender and number of ¥, and in
the nominative case; 1he ¢ase is nominative,

00.00.1, &' stands before ¥' (except volt) - 4' is
w

translatea by the abDrev:ated form in the neuter,
singular nominative (&' depends on ¥').

00.01. A' stands before A" - check whetTner A" stands
Pefore 5.

00,01.0. A" does not stand before 8' - P' in same
o —

gendeﬁ, number and case s P' (4' modifies same word
as A"},

00.01.1, A" stands before S' - check whetner this §'
epends on ancther 3", psassing participles even,

00.01,10, 8*' does not depend on any 5" = P' in same
m

gender, mimber and case as P" (A modifies same
word as A").

Q0.01,11. §' depends on 8" - find QZ (the mark £
means "independent™) nearest the right which does
not depend on any other 3, and put P' into the
gender, number and case of e {4' modifies §5); 4

can be considered as standing after §§.

00,1, There is such a suffix - put F' into the case
demanded b§ this suffix (according tc the Noun Transla-
tion Rules and 1nto the gender and number of the
nearest nourn on the left (4' meodifiss according %o the
way it is govern=d).
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Q1. A' stands belore €

- check whether C is
= -cong. =conj.
directly fellowed by ancther A' or P .

pe

1 n - .

01.0. No other A" or Pn setands after ¢ oni. consider
L] 3 )

A' not to stand before ccon]. and return to rule VI, 00,

01.1. No other A" or B follows C .. - put P' into same

gender , number and case as P" (A" modifies same word as
A" or 22).

;. If 4' stands direcily berore £', put P' into the same gen~
der, number and case as W' (A' modifies S').

Rule V¥I.00.01 and the four following rules were introduced
to handle cases like (1) egy hatalmas ellenkegd® iranvi erd
Ehkddik (Bev., p.21 ). The sujéctive (A'] natalmas/wOTywMR
[powerInl] stands before the adjective (A"] eliemkesd/
NPOTHBONONORHHK [opposite]. And the noun (8') irany-&
Hanpaenerne  [direction] follows 4", Rule VI.00.0I.1 checks
whether irdnyid depends on apotner noun. It 1s 1ound thnat it
depends on eroycuna |rorce. FRule VI.Q0.01.11 comes into
erfect - the nearest “indepengcent” §z on the right ~ this is
ero. Therefore, we accord tne translation of hataimas with
that of er?d and obtain meficTayeT MOryuaa CHA& DIPOTUBO-

DOJIOXHOIO HANpP&BNeHER |a mowerzrul force in the opposite
direction acta; (and not DReRcTAYeT CuAa MOTFUErO NpOTHBO-
DONOXHOID HANMDABNEHWUA [a Iorce in a poweriul opnosite

direction acts)). 4 similar case is to pe 1ound in examrle
No.lz},

Rule V1.0i.0 provides 1or cases where a co-ordinate conjunc-

tion, for example és, does not co-ordinate similar parts {ruie
¥I.01.1), out whole clauses,

VYII. Hules for the Translatior of Cardinal Numbers and Words
Ll
Marked =

A, Determining tne case ol numwerals (tne Iorm ol the word
non

marked €" is determined according to the rules for translat-
ing of that part of speech which it happens 1o be).

. If C' has no ending, check whether C' stands before Z'.

O

C.

. . .
1. does stand belore 5' ~ Ch in the sape case as N'
after the operation of rule ¥V,B. (£' modifies S'),

. - . L 2 .
does not stand before ' - Ch in nominative case

f

E!
gl

i. It £' has an ending, the case is deveruined azecording 30
The noun sufiix table.

B, Working out addiltional instructions.
R
C. Ir there is ne € or word marked £" vesore 3', caeck

whether 3' contains Type 11 or III suliixes,

0C, 5' does not contain Type II or III suflixes - check
whether C is 1, 2, 3 or 4 or & numper ending in 1,
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00.0. € or a word marked "%" stands bvefore 3', bus is
— - _

neither 1, 2, 3 or 4 nor C ending in 1, 2, 3 or 4 - put
K' into genitive plural.

00.1. Bither 2, 3 or 4 or £ ending in 2, 3, or 4 stands
belore 8' - put N' into genitive case,

2%- 8' contains Type II or III suirfixes -~ check whether C

is 1 or & mumber ending in 1.

01.0. Neither 1 nor € ending in 1 before 3' - put X' into
= - =
piural.

01,1, BEither 1 or € ending in 1 stands before § - stop
adaitional instructions.

L Nadll
. If C or word marked £" 4o not stand before S' put N in

1
nominative into the genitive plursl.

Notes (1) If rules VII.B.00.0 snd VII,B.00.,1 treat nomina-
tive neuns, the verbs in the given sentence are slsc put into

L1
the plural (tnis is not carried out for words marked < ).

(2) After the operastion of rules VII.B.00.0, VII.B.00.1
and VII.B.01.0, the form of the adjectives modifying E' is
correspondingly sltered.

VIII. Vert Treznslation Rules

The lore ol the Russian verb is identically determined
according %0 the following morphological data: 1) tense,
aspect; 2) number; 3) person (in the present and future
tenses); 4) gender (in the past tense): 5) reflexibility.
The mood oI the Russian verb does not enter the piciure, since
the imverative mood which i3z comparatively seldom met in
scientific texts is excluded from consideration, and the
other moods in Russian do not exist for the computer, for
example: Ecnm O ewy ckasanu 0C aTou, OH O npuDen
|if they would tell haim, he would comej. From the machine
translation point of view this sentence conteins pasi, plural,
non-reflexive, perfective verbs, The particle 6w {[condi-
tional or subjunctive is & separate word to the c¢computer.,

However, in translating from Hungsrian 11t is.also necessary
1o determine the so-czlled “"formulation" of the Russian verb.
The problem ig that in the Hungarian language personal pro-
nouns used as the subject and also as the direct object of
transitive verbs and the indireet object of the so-calied
personal infinitives are ordinarily dropuved, whereas in
Fussian this is not usually the case: the Dungarian 18tjs
corresponds io the Russian ORa BuAeT ero [she sees Tim],
and sc on., Determining the "formulation" of a verb involves
solving the problem of the selection and arrangement around
the verb (when necessary) of the necessary personsl pronouns,

Thus, in the operation of the Verb Translastion Rule the
following information must be determined for each Ruseian
verb: tense (aspect), number, person, gender and formulation,

It is not necessary to determine reflexibility, since this
is learned directly from the dictlonary, where words such as
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TOKrdz /orpaxare [to rerlect] and TUKTd28dik / orpaxarben
L™7 be reflected] are entered separately.

It should be noted that ior tne sake of convenience in
erranging the verb suffix table, verb rorms such as infini-
tives, participles and gerunds are provisionslly consideredq
by verb tense,.

After preliminary data on verb form have been obtained
‘rrom the table) as g result of the operation of the Scamnin
fulie, tney are made more rrecise with the aid of the rules
Fra=seted below,

In. :rmation on tense as obtained in the preliminary date is
con: iidered rirst, and, depending on this, one of the rollow-
ing r:iles comes into operation.

In each of these rules an instruction is given azs to which
Tule ifollows on its completion.

A) Tense and aspect of G'. 1. If "present tense" iz ob-
tain e for ¥' according to preliminary data:

2} 17 the word hogy/4To6s [in order to] 1s found to the
left of ¥' not sepaTated by another verb, substitute the past
imperiect for the present tense. Change to rule VIII.D,

b} If ¥' in the 1st person plural and with sufyix -4 op
~uk stands first in the clause, after its transletion place
ir braciets its 1st person plural future perfective, Change
to ruie VIII.B,

T —

¢} Ir the absence of the conditions indicated in sections
a) and b), retain "present tense" ang change to ruie
VI1II. &,
Sl —

2, If "past imperfective" plus 6w is obtained in the pre-
liminary data:

&) If the word hogy is net found to the left of the very,

i) If the verb is in the 1st person plurel, substitute
"future perfective" ior "past imperiective" and omit om.

ii) If the verb is in the 3rd person singular or plural
substitute "present tense" for 'past imperfective", omit
OM _ and put nycrh [let (imper.?] before the transiation
of the verb, if the verb is not already preceeded by nadd/
nyers,

i11) If the verb is in the 2nd person singular or plural,

substitute “imperative mood" for "past imperiective", and
omit Ow,

Afver VIIT . A.2.a.(i) and VIII.A.E.&.gii) change to rule
Y1I1.B, After VIII.A.2.a,{111) change to rule VIII.C,
T ——————1

b) If the word hogy is found to the left of the verb
Tetelin “past imperfective™ pius Ou . Change to rule VIII.C,

2. If the "pzst imperfective {completion}" or "past perfec-
tive" are obtained with thne preliminary deta, retain them end
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ohange to rule VIII.C.

4. I "participle"” is obiained with the preliminary dats,
retain it (for the transletion of participies with ~hat
suffix uae Supplement to TABLE 3, Cnange to rule !2
(Adjective Translation Rules) and determine the gender,

mimber and case of the participle 88 though it were an
adjective,

5, If "infinitive form" ie obtained in the preliminary datae,
retain 1t and chenge to rule YI1I.E.3,

6. If "gerund" is obtained in the preliminary data, check
whether the verd forme lenni or maradni are to be found direct-
iy to the right or laft,

g. No vert forms lenni or maradni -~ retain as before (put
comuas before gerund and after lzat word dependent on it).

L. Verd form lenni or maradni - substitute "past passive part-
iciple in abbreviated form™ for "gerund" {iis gender and
rumber determined according to the nearest nominative nounj
its ¢ase - mominative with the presence of van, ¥ar noi being
iranslated, and accusative in the presence ©f the remsining

forms of lenni or maradni), Gerunds depend on ihese verb
forms.

Rules ¥VIII.A.l,8 and VIII,A,l.b provide for cases of the

coincidence of indicative ang imperative meods in objective
claguges.

Rule VIII.A.2.8 provides for imperative forms in indepen—~

dent clauses; it doces not take intg aceount sll the cases
where these forms are reguired, but only those most prevalent
in scientific and technical langusge,

Generally, however, Rungarian imperative endings can be
rendered as "past imperfective" plus 64 , since in secientific
and technical texts they are more often used in suberdinate
tlsuses and reguire precisely this translation,

Hungarian conditional endings are also rendered as "“pasi
imperfeciive" plus O , but with the instruction "completicn",
since they are always 50 translated,

As for the aspect of the iranslated Russian verbs, it is
selected aporoximately and provisionally with the given rules
so that peculiar distortions in mesning 4c not oceur.
8trictly formal methods for determining in Russian what
sspect must be used and where, have yet 3o be developed,

Rule VIII A.6,1. comes into effeet for clauses of the type
(8) az orrureg zarva marad {Bev., p.33) HocoBa® NoOROCT:
OCTARTCR BAKDHTOM [The nasal cavity remains closed)
{rearranging garvg according to instruction II.4 on word
order),

B) Person of G'., The translated Russian verd remains in
the same person as the corresponding Hungarian verb, Change
to Rude VIII.C,

——
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€) Nunmber of G'. The trsnslated Russian verb repsins in
the same number &s the corresponding Hungarian verb, if there
are no additional instructions (as, for example, in rule
V.B.00.01), If after the operation of rule VIII.C the verd
18 in the past singular change to rule VIII.?; in the remsin-
ing cases change to rule lgzzég. :

D) Gender of &'.
. If the clause conteins no noun {or personsl pronoun) in

the nominative, carry out rule VIII.E.l1.s,

o

00. If the "“formulation” does not need io be determined, &
Temains in the neuter.

01, If the "formulation® is tc be determined, carry out
rule VIII.D.1.

l. If the clause contains nouns (or personal pronouns) in the
rnominative not separated irom G' by a co-ordinate eonjunction,
put G' into the gender of the nearest such noun on the left
{or right). Change to rule YII1.E.

E) Formulation of G', 1, For all verbs except those in the
3rd person plural and those with characteristic No,4 (for
which formulation is not required}:;

a) If the clause containse no noun giving "nominative case"
after the operation of rule Y B., put & perasonal pronoun in
the corresponding person before G'*; the gender of & 3rd
person singular personal pronoun ia eelected in accordance
with the nearest nominative noun to the left in the sentence
(not in the clause)., If the latter does not exist, all three
variastions are given.

b} If the sentence containe such a noun, formulation is
not determined.

2. For objective verbs:

a) If there is no £' ending in -at/-et to the left or
Tight of ¥' {(until another verb or a co-ordinate conjunction
is encountered), put ero [his] posaessive pronoun ee, ux, 210
[hers, their, this) after G'.

b) If there is an S ending in -at/-et, formulation is
not determined.

3, Por ipfinitives:

a) If ¥' ia preceded by & word with characteristic No.3
{not meparated by other words) and ¥' does not end in -ni,
put a dative personal pronoun with the eame pereon and num~
ber as ¥' directly before the transliation of the word with
the characteristic ¥o.3 (¥' depends on word with charscteris-
tic Wo.3 (¥' depends on word with chnaracteristic No.3),

b} If ¥' is not preceded by a word with charascteristic

%See, for example, ihe Danner in wWnich the verb Iglhaszndlunk
is treated,
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F¥o.,% or if ¥' ends in -pi, formuletion is not determined,

Verbs with characieristic No.4 (rule VIII.E.l) are imper-

scnal, like megtbrténikﬁcnyqaetca [it happens], The

Tegervation regarding e 3rd person plural in this rule is
made for clauses containing infinitives or personal verbs,

Words with characteristic No,3 are those like kell, szabad,
etc, Rule VIII.E.3.,a provides for cases of ithe type meg Kell

vizsgdlounk (Bev., D.59) HEM HYXHC KCCNENOBATA [We must
examine ).

Diggram of the Operation of the Verb Transiation Rules

(errows indicate direction of operation)

A - B c E

Present Deternina-
Tense [~*| tion of
perscn .
of G

¥

I
Deter-

Eetermin— mt?:;
tion of of

E;ng?r formu-
. ) lation

of &

Pature
Tense

Paat
Tense of
all
aspects

Infini-
tive

h 4

Partici~
ple

Gerund

to edjective trenslation rules

Synthesis., Generally speaking, tables of Russian endings
and synthesizing rules are independent of the language from
whick & translation is being made, They are compiled with
Ruesian inforpation and provide for the formation of the
necessary forms of Ruasian word according to the instructions
that are given, Therefore, for machine transletion from
Hungarian the same tables of endings and synthesizing rules
can be used a3 in translation from Prench (see (1]},

However, in making & sample translation the reader will have
to meke use of his own knowledge of Russian,
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Bditing the Russian Text., Mention has alreasdy been made
see above) of the fact that the word order in the
ﬁungar;an aentence, which differs sharply from the Rusaian ip
thie respect, nas glven added impetue To the development of
special new rules - rules which muet ensure more or less nor-
mel werd order in the Russian obtained, i.e,, rules for the
editing of the Russian sentence., Work has shown that ihese
rulee can be conveniently divided into three groups.

A, Word Arr ementt. These rules muet be based on iniorea-
tion on the Euasian Tangu&ge and musi permit reguletion of
the word order in the Russian without reference to the
languege from which the translation is being made, For this,
it is probably better not 1o breakx ithem down intoe the form of
individual notes on the difierent rules of enalysis, but tc
collect them into a singie group forming & complete system,
The operation of this group of rulee must consider previously
established interconnexrions oI worde and the simple elements
of the sentence ‘(see Sentence Casting).

B. Arrangement of Punctuation., In all probability this alag
necessiiates & separate system of rules closely connected with
the foregoing group, but independent of the language of the
text being translated,

cC. St&listic correction. This consists of the elimination
of ceriain faults in e Russiean caused by peculiaritiies in
Eungarian.

Work on these groups of rules has not yet been completed,
and these rules will be published separately. Instead we pre-
sent in this paper general instructions, which snould give the
reader an idea of the direction the work is taking &nd allow
him to make test trensliations,

Instructions as 1o Word Arrangement

I. General instructions

i. In rearranging d¢ nmot move independent words .

2. If the sentence contains several words of the same type
(for example, several nouns in the genitive, etc.}, the
instruction is Ifulifilled for the lertmost word: the remainder
are placed after it in the same order as in the sentence.

IT1. Instructions for part of speech

1. & noun is plsced:
a) when in the nominative:
(i) before the verb if the sentence heas a personal verb;

{ii) berore the adjective if the sentente has no verb but
has & +translated according to rule VI,00,00,01;

(iii) if there is no sueh 4, do not move the noun,
b} woner in the accusative: after the verb on whieh it

depenags ané before other words dependent on the same verb (if
there are any);
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¢) when in the genitive: after the word on which 1t
depends and before other words dependent on the same word;

d) when in otner camses: alter the word on which it
dependa,

2. Adjectives, numeralp and particliples are placed:

a) if no part of speech is depandent on them and if they
modify 5, before S; if they depend on ¥, after it.

b} if a part of speech 1s dependent on themw, after that,
S)which they modify. Place commss before them and after the
Tast word dependent on them.

3. Adverbs and Agg - before the word which they modify.
4, Gerundes - after the verd on which they depend.

Several notes on punctuation are to be found in different
places (see rule VIII,A.6.0; the word hogy; the word mely,
ete. ).

As for stylistic correction, separaie notes of a preliminary
nature can be given:

1) If the sentence contains several identical forms of
the verb mour [t0 be able] standing before an infinitive,
omit &l) these forms except that to the Iarthest left {see
example No,1l0}.

2) If the translation contains ToT [that] belore the noun
it modifies and there is no co-ordinate conjunction after thie
nbun and there is no word ator [this] to the right in the
gentence, omit tor.

3) He woxmo [it is not allowed] is alwaeys subsiituted
for nenszf it i& not peesible (negative impersonal}) (see
example No.1l5),

3. Exzamples

¥ow Iet us turn to examples of translation (with the assis-
tance of the rules that have been given): (9) Meg kell tehdt
éllepitanunk, hogy *p- > f- fejlddés egylétaldban nem kivetelt-
elen (Bev., p. &3 ). All The woTds ik this sentence, exXcept
Tor the fourth and sixth, are found in the dictionary, Rules
IT.1, 1I.10 {they are not verwus) and I1,10.0 (no remainder)
come inte effect. The intormation on them is taken from the
dictionary. The sixth "word" is & formuls: *p- > f-, Aeccord-
ing to the rule for the treatment of formulae (1.3.4) we
place it after the translation of Yeji®éés. For the fourth
word rules II.0, II1.00 and JI.00Q.]1 come into effect; we find

meg-, join It to Allapitenunk and find megdllapitanunk in the
dictionary,

Rules II.1, glﬂl; and ;;=;%=% now come into operation (meg-
has been included in the wor ei scarnned, and the sentence
no longer containg & verbal pretix); rul II.10.1 then comes

into efrect, since there 1s a remginder ~ =anunk, We turn to
TABLE 3 and find: o

B
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eaningiTenseiper- ? N“m'!ggg;-
Suffix ! | son - ber fiien

i | Y . |
- : L] 1l | [ H 1

According tc rules 11,10.11 end 11,10,11.0 we scan the tabdle
for ~nunk, and rind:

iPer-ENum-iConjuga-
N I

Suffix} Tense lson iver | tion
[ = ndirec—

~nunk- imperf, 13 jura}undirec

i infin. | st P ; ted

i ) . |
0 B i

Using explanation & to Table 3, we obtain informa-
tion on the ending -anunk : 1si person plural undirected
imperfective intinitive; scan ror ending. The Homonym
Difrerentiation Rules must now come into operation, but ithis
Zentence does not contzin any of the nhomonym roTms; we
thereXore change tc the treatmenti of usages. The usage
insiTuction gives the word egyvalfaidban. Usage No.o in the
usage dictionary is suggested in the sentence and we substi-
tute the intformatior on usage No.6 ( oTHORR He {by no means])
for the inrormetion on the words egyélisldban and nem. Kow
we change tc analysis,

In translating the noun fejltdés we keep its nunber as in
the Bungarian according to rule V,Ai, ©Sirce there is nc
information &s to number, it is sizgular (see instruction).
¥ow we look for its case. Ruzes V,B.0 and following
lead 10 the conclusion of nominative case frule ¥.B,.00.00.07}.
t is not necessary to determine person {rule V,.C.0), Thus,
feglbdés is pa3BMTHE Ldegelopment]. It is not neceesary io
subject the adjective kiveteltelen to treatment, since it is
marked "indeclinable" in the dictionary. Now we translate
the verb megallapitanunk. Rule VIII.A.5 comes into operation
and then VIII.E.?.z (formulation determination}: the verb is
preceded by & word having characteristic¢ No.2, and does not
end in -ni. We therefore place & 1lst person plural personal
pronoun {according to the ~anunk ending) in the dative (i.e.,
Hau [us]} before the transiation of kell. Thus, megAlla-
pitanunk becomes Hai,.. YCTAHOBKTH [us....t0c establisn],

Utiliging the instructions on the interrelation of words
and the notes in the dictionary articles, we can write:

F N -~ ~ =
Wrax, nam RY®MHO YCTARCBATL, 9TQ paapBRTOE ‘P-}}" OFHICOE Wy
Ge3 BeKRMOSEHER.
[Thus, we must establish the fact that the development of
¥p- > f- is by no means without exception].

It is not necessary to aprly the instructions on word
arrangement, The translation of sentence {10) is a similer
case: Jdegen szavak mindig hatolnak be a nyelvbe (K.3sz.,
p.3 ). "It is suggesied that Lhe reader Carry out the trans-
lation of (10) independently; Kul®%nBsen erfs volt aszonbarn a
magysradg kapcsolats e kazéarokkal (K.S8z., p.A2) Supplies
anotner example,

Scanning the dictionary andé iables is easily domne.
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The verb lenni bears an instruction regesrding s usage (8-1).
But this usage - Bzo lenni - is not indicated in the sentence,
and the verdb lemni must be translated separately.

The sentence containe homonym forms also: YP - wolt; with

the 2id of rules III.B.0 and ITI.B.00 we establish tnat this
is & personal form ol the verb ienni (since according to the

dictionery vol- = len); and S4 - Kezérokkal; with the aid
of rule III.C,1 we Tind that It is S.

Now we change 1o translation,

We begin with postpositicne, The sentence containe ones
-kal = -val (in the word kazdrokksl); +tnis is either & Type
III or Type II suftix, Accoraing to rule IY.00.1 we scan tae
sentence ior a postpositional code, It is Tound in kapcsoliat
- No,4., JAccording to governing table No.4 we rind: ~§' —val
= ¢ [with] + N' (instrumental). In this kagarokkal modifies
¥gpesolata.

Then we turn t¢ nouns, Mggﬁarség/nenrp {magyar] (plural)
is subjected i¢o_rules V.4, and V,B.0L,Cl, We obtain BeErpo:

of the Magyars); 1t T& not neTESSATy to determine the per-
son for this word (according to rule V.B.0). Thus, magyarsacg
depends on Eapcsolata.

EKapcsolat/e /cpase [vond] is hendled by rule V.A: we keep
it singular in number (no information on number was given, so
it is singular}. The case is determined according to rule

V!E:HQlal- But we pust know the case of the noun nearest on
e right, i.e.,, kazarokial, We switch to it,

Kazérok/kal /xazap [Knszar-] is plural (by rule V.A4.) and
instrumental {(according to the transiationrn of the ;5:?11
-kal); 1t is not necessary f¢ determine person. We have
c"xazapawu [with the Khazars], Now return to kapecsolats.
Rules ¥, B.00,10 and V,B,00.10.0 come intc efreci and we
obtain nominative case ?or Eagcsolata; it is not necessary
to determine person. We have CBA3B.,

Translation of adjectives: for klildnbdsen /ocoleHHO
[particularly] we have information irom TABLE No.2: A,

(neuter, singular, nominative, abbrevieted form), i.e,,, 006~
emmo ., KBldndsen as A , modifies erds.

Bros/euncu- [strong] comes under rules VI.00.00.0 and
¥1,00.00.01 (since the sentence contains the nominative noun

¢BA3EL )i nominative, abbreviated Tormw, gender and nunmber sz
in cBA3y ; i.e., CunBHA.

The verb volt (i.,e,, lent provisionalliy) is the pasi of
OuTH (to be], Hule VIII.R.Z comes into operation; 1t refers
us to VIiI.¢ (we <btain singuiary, end then to VIII,D,
According tc rule VIII.D.l we esiabiish ihe reminine gender
for voit (the sentence contains e nominetivé noun, kapesolaie
which 1s ifeminine). t is no3t necessary 10 deteraine Thie

Jormulation (¥IIZ.E.1.0}. As & result we oblain Owna,

Tine zeneral transiation wisth Indicatior ol imter-reliations
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] .
15 - - — i
+0cofeHBo cEnLHA GuAa oEwako BOHrPOE CBAJL ¢ Xa3aPaMwus,

[particular;y sirong was however the Magvars the bond with
the Knazars;,

‘Using the instiructions on word arrangement, we get:
«CBAAL penrpon ¢ xaszpama onuawo Ousa oDUNUG CBALDAY,
[The bond between the Nagyare and the KhazaTs was particularly
strong, however],

Let us consider example (12): see. B €28T% 3 legtdbh
nyelvenek igen sok idegen eredetll szava van (Bev., p.21}.

After scanning is completed we switch to analysis (no usages
or homonyms are found in this sentence)*.

The postposition -mek (Type III sutfix) is handled by rule
IV.00.11, and trow the postpositiona; code of the verb lenmi
we determine its translation: 3 (y) [in(at)] + W' (preposi-
tional or genitive case).

Houns: nvelvnek/ asux [1&nguage] according to rule :&é is
translated in the singuler, and the case is obtained accord-
ing to the translation of -nek; it is not necessary to
determine person. As = resuit we have B (r) aswke (aswxa)
{in (at) the language].

Eredetir / npoucxoxaenn- [origin-] is genitive singuler
according te the noun suffix table; it is not necessary to
deTermine person., We obisain NPOMCXOXNeHns , With this
eredetl modifies szava, Szav/a = §20/8/CN0E  |word! which is
nominative singular (according to ruie V.B5.0 and Tollowing to
¥,8,00,00,0); it is not necessary to determine verson {accors-

e — v o - : - )
ing 1o characteristic Ho,6 in the verd lenni); we get enoro.

Adjectives: sok is first sutject tc rule VI, t undergoes
Tules ¥1.00.01 (sok stands befors A" idegen). ¥I.00.01.1 (an
- ddeger - stands before $' - eredety and VI.OD. 0L 51 &' -
eredeti{ - depends on § - szavs). Hence 5ok modifies szavs,
and Is considered as Standing before the latter, 1In The dic-
tionary article we seiect & suitable translation (before 5
without III or II sf): wWoro [many) witn the instruction
"indeclinable", Therefore we do not determine the number
gender and case for wHoro, and change (since Bok - ACY te

rule VII.B (see instructions regarding ég before rule vI).
FEEEke— E |

Rules VII,B.D, YII,E.0C and ¥II.B.00.0 come into operation,
The latter causes us to change the number and case of szava
to the genitive Bluralz €noB. General note 1 is not Tui-

filled: 3ok ~ ALY, Idegen is translated (according to rule
) in the gender, number and case of eredetd ana modiries
the latter: uHocrpanHOToO Lef foreign].

The verb van (=len): rules JIII.4.1.e., VIII.B, VIII.C and
VIII.E. 1, b give the rorm ecrs |there ie, arej. It is not
necessary to determine the formulation, since the sentence

*Regarding instructions on tne usage with lenni {vaed), see
preceding example,
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containa a noun which is founéd to be in the nominsiive after
the operation of rule V.B - thie 1s sszava. Finally, having
fulfilled the instructions £iven in the d dictionsry article
for the word 1egt6hh we put the transisiion of the noun
nyelvnek into e genitive plurel and the translation of the
word 1

ez tBbb imto the prepositional {(genitive) case following
the preposifigi » {y). The genersl result ie:

L/_.—-__—-— — i -

p Goapme ':aCTE H3WKOE OYBHL MHOTO BEROCTPRAHOMG npoacxomnenna ek 2a0.)
T

—_

BLTbY.
[and therefore in languages very many of foreign origin words
aTe|. After word arrangement we have:
+B OOETOMY O4NeBE MHOT(O CACE HHO-
CTPALHOTD TIPOMCXOIABHESR €cTh B AOAbleR [aLT: AZHKOEY.
[and therefore there are many words of foreign origin in most
lenguages].

The last example we will consider is (13): ZEgynmé saal
érintkezéebe kerfilt nvelvek egymashoz bizonyos meértekben
ktzelednek (Bev., p.zl).

Por the word bizonyos there is instruction regarding a
ussge. Usage Ko.Z Elzonyos mér:%kben - is the same as in
our sentence, We substitute the information on the corree-
cending words by that on the usage: B mapecTHON mepe
to 8 certain degree], Ad . :
iy
Tne homonym differentiation rules then come into operation
as the YP_ homonym form ~ Xertlti - must be treated. Rule

ITII1.B.l operates; &as there is no determinative to the 1eft

of Eerﬁ-t we scan sentence for another werb (III.E.0},

flna 11 - kpzeledpek (rule III,B,.10.1.b), see tEat :? is not
{(rule III1.EB,10.10), and establish that kertlt iz a past

perrective perticiple from the verb nona~- {-cTb){to enter],
i,e,, monasm- , Change {¢ analysie,

Postpositions: - sal = =-vgl; pospositional code of the
nearest word (eranEEEesbeT-: No.4; from governing table No,
4 we find the translation: S' -val = ¢ [with] + I' (instru-
pentsl), ngmassal depends on e?Tﬁtkezesbe -be; according
to the posipositional code for kertit w flnq the translstion:

S§' -bel = B {into] + N' (sccusative], Erintkezesbe depends
on kertit. ~-hoz;-we translate gccordin 0 the postpositional
code for kbzelednek: S' -hoz = © {w1thﬁ + ¥' {(instrumental),
Egymdshoz depends on kDzelednek,

Nouns: egyméssal is translated ae IpyT ¢ RDPYTON [one an-
other) (from tae sdditional instruction in the dlctionary
article): érintkezdsbe / B KoOMTAKT [1n contactJ (the number
is determined according to rule Y.a. - gingulser; it is not
necessary to determine person); elvek / A2k £1anguage] is
nominative plural (according to rules V.E.0l to V.B.01.00);
it is not necessary to deternine person; 1.e,, A3HKH
egyméshoz - APYI ¢ upyrow (see above),

Verd trenslation remains: xerflt; rule VIIT.A,4 rerers us
to the adjective tramslation rules, from wnica (Tule ¥I.l) we
find that kerilt is translated in the same gender, number and
case as ngelvex i.,e., nobapmwe . For kozelednek the
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translation of the 3rd person plural present COAMXATLOA
[draw together] is e=eily obtained trom the table,

The general trensiation ie:

b —— e

I 1 x | o
«Ipyr ¢ npyroM B ROATAKT BONABMAE AIMKE OPYT ¢ OPYTOM T BaBECTHOR
b |

Mepe cONERAOTCRN,
£

[one with snother in contact entering languages one with an-
other %0 a certain degree draw together],

We rearrange the words: we change the order of gonapmmne
(according to rule 2.B) and the words depernding on it, and
insert commas; next We place the second Ipyr ¢ Ipyrou
(according to instruction I.D.a!. It is not necessary to move
either AswWx# , Bince this is B nominetive noun and stands
before the verd {instruction ﬁaﬂ)' or » uaeecTrolf wepe
sinece this is ap independent grouping. The final result is:

«A3KKD, DOOSBmMAE B KOHMTAKT
OPYT ¢ IpyroM, B wabccTHOR Mepe cOammawTes ApYr ¢ ApYTOMe.

[languages which have been in contact draw together to a cer-
tain degree.

Conclusions

pert from certain novel features which arise from the
special characteristics of the Hungarian language, such as
the Scanning Ruies and certain particularities in both the
dicetionary and thne process of analyels, work on the rules
studied irn this article mekes it possidble to draw severzsl con-
clusions which are essentirl both 10 mechine transistion and
to linguistics ir zenersl.

1) The following proposition results from the examination
of Hungariar texts and experimental translietions with the aid
of the given ruies: +the first and mosi important stage in
machine translation is the establishment of the connexions
and inter-relations between words, i.e., the formation of
gyntagns. This operation must be fulfilled by an independent
group of Tuies of a sufficiently general nature to apply to a
nunber of languages with certain meodifications, BSyntagm forme-
tion makes peseible the simplification of rules of analysis
and the regulstion of word order,

2) Every possible use must be made of syntagm formatiom
in sentence casting.

3) Inter-relation Groups {syntagms) are formulsted with
the =aid of Govern: Tables from which information is gained
on what forme can Eepena on a given word, and also with the
aiéd of special rules,

4) It 1a necessary to develop Rules for the Editing of
the Rupsian Sentence which are independent of The language
Irom wnich transiation is being mede. These rules which are
based on the use of the pyntagms formed will provide for more
or lesp normel word arrangement in the Russian text obtained.
Punetuation can agiso be inciuded 1n thie,

5) The utilization of the Additional Inetructions and
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Charascteristics makes possible the creation of less cumberscme
rules of analysis. If for each singular Hungarian noun a
check is made to see whether it ie preceded by a cardinal
numeral, a great many superfluous checits will be made, It is
nore advantageous io treat this probvlem differenily: indicate
in the noun translaiion rules that the number of the

Hungarian ie %o be retzined in the translation, and :or numer-
als indicate that the noun fellowing them remains in the
plural on transiation,

6) Stetistical examinetion of 2 text is of grest signifi-
cance, 8ince consideraiion must tirst be mzde of typical
ueages which are sufriclently prevelent in the actual texts
from a certain field, Rare cases differing irom normal usage
muet be disregarded &t first., Statistical characteristics
are of decisive importance in this,

This article represents & [irst ettempt &t macuine transla-
tion from Hungarian, and nas no pretentions to being a com—
piete or definitive report. No use at al} hasz been made of
the possibility of anslysing wordé formation elemenis, which
would make it possible to unburden the dictionery; the homo-
nyn differentiastion rules and some others are not sufficiently
ascourate; there are no rules for scanning, analysing and
trenelating compound participles of the type jelboritott
caucs/ NOKPHTAR NABAOM BEPMHKHA [ice-coversd pear]. & great
amount of complex work still remains <o be done,

In conclusion may I express my sincere gratitude to
A.A, Lyapunov and C.5. Eulagina for their kind sassistance in
the preparaticon of this work,
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