ad

C OKOHUATEJHON OUEHKON Heo6XOLUMO NOLOXLAT b, noRa He OynyT
ONy®JAUKOBAHH BCe pAashesH pabQTH. B awboM cJuayudae, NONHTKA
llaymaua u Co6oaeBoil - 8TO CBUIETENBLCTBO TOr0, YTO INOUCKU THIIA
NOpOoXAanUlell IPAMMATUKY, DDUMEHUMOE a8 S8u6KOB, CO CBOGOILHHM IIO-
pALKOM cJiOB, OOraTHM CJAOBOOODa30BAHUEM, HAKUMU SABJIAAKNTCH CJfd-
BAHCKNE HAB3HKUN, NIp0o6JeMa OUeHb AKTYAJDBHAL .

P.Novék

Haif Gaifman, Dependency Systems and.Phrase Structure
Systems, The Rand Corp. P-2315, Santa Monica, Calif.
1961, 64pp
In the publication undef fevlewla formal model

of a MT-oriented. syntaotlo analy81s (of Ru851an) ia defined
‘and its relatlon to various kinds of context free grammars is
invéstlgated. Several reasons may be given to show the rele-
vance"ofﬁﬁaifman’s study : it iniciatee contects between alge-
braic ‘and applled linguistics; the dependency conceptlon (know
from tradltlonal deecrlptlons of Slavonlc languages) having
been used in the procedure modelled (Rand Corp. [ lj )
contributes to the explicit formulation of this conception; and
gets ‘the problem of Various kinds of weakreouivalence of gram-
mars (generative or recognition). We shall focus our attention
l) on the first part of Gaifman’ s work, culminating in Theorem
2,11 and 2) on the problem what components of the dependency

conceptual snheme are mirrored in the model. In our presentation



we take account of the formulations of Geifman’ s results

Sh.A.Greibach [ 2 .

1.Definition_1, A dépendency system (d-system)

is an ordered cuintuple { I, ¥,,T,P,L> Satisfﬁing the“"dition

(1) N,M _,T are non-empty finite sets, (Z)AMOC.M,,C331N

(4) P is a non-empty finite set of rules of the for

>

XYy wee Xy Yppg een )

where k and er n may be zero and X,Y; €M,

(5) L is a many-valued mapping from T onto M.

Intended interpretation: M - set of categories, ¥y = se

place relation 4 with ancestral a" which fulfills tt

conditions:
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(1) for om i, A, & A;

(2) for every A, there is at most one Aj such °

(3) if Ai'd“Aj and either i< k<j or iY>k%J

(4) @ is a partial ordering with a unique uppe:

Lo

(5) if A, ,... A, are all the A4 for whi

i, lp , k
s . . . /2 . ; .
11_( 12 ® e 0 ll{< 1 \lk""‘l l.!(lp (p may

Ai(Ail sreeyhys XA ,,..,Aige ¥,

| Tk k+1 |
“ " (6) the unique upper bound of (4) belongs t

InBended interpretation: L assigns Ai and A; to

Te80- and AidAj'" <EHJA1> "depends on" or is
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In the theorem just to be quoted a special kind
of context-free grammar is meant, namely the one with only
rules of the form X =% ¥, ... Y and X—>7, where X,Y; belongs

to a non-terminal vocabulary and Z to a terminal vocabulary

(but without restriction on generality)

is a context-free grammar / I T’ y X P/, ceneratlnq all and only
the strings accepted by the d-system, and moreover, there is

a natural one-to-one correspondence between phrase-markers of
strirgs of the context-free grammer and triples<:a,A,§>,where

a ='ai 0. 8y 1is en accepted string in T, A = A, ... Am,
By o< L(ai) and d is a binary relation defined on A and satisfy-
ing the conditions (1) - (6) of Definition 2.

Given a d—s?stmn(kﬁ L,*,L,L> put T = T

>§zi 8 2y CjN there 1s no xéP such that

‘M
=
He
R
1l

x = Z;(Y; ... Yk*Yk+1 v Yn);and no n>1l,

V. } =M ‘§W;R " For each Vj ceeeﬁeLaAeew.symbel ng “
1 fkau{VYSu{ W@{xi o - |
p’ {{v > T ... ka*grkﬂ,.. Yoor Vs (Y5 Ty .Y‘kﬂ”...
'}'.,'oY)évPSUSX—é 7 ZQN}U |

U %W ~ 7 : Z¢T and W, é L(Z)}u {V —92 ZET and V QL(Z)J

U{VJ.A-%Z: z€r, v € L(2) andV (Yl...Yk%Yk+1,..Yn)eP,

" where n = 8 L}
Similar results were obtained at the same time and gquite inde-
~nendently by S.Ja. Fitiélov [3]. |
2. Turning to the second p01nt we remark that

every MT-oriented syntactic analysis of a lanpuaoe L is
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necessarily a recognition procedure for a language L’, but
IJng. Neture and cardinality of L-1 depends on several fac-
tors, e.g. existence and el tension of syntactlc homonymy of the
sentences of L. In view of general féatures of the Rand Corp.
system this meens that given & d-system obtainej from the Rand
Corps syntactlc analysis of Russian and applying to it the
procedure defined by Theorem 2, 11 we get a context- free grammar
not of Rugsian, but of a (rather large) extension of Russ.ian.
In order to obtain a d-system acceptiong all and only the
grammatical gentences of Russian (more correctly, & subset of
the set of all Russian Sentences satisfying the condition of
"projectiVity",,vizf condition (3) of Definition 2), some
reietions in P must be formplatedaandirestrictionsflaid down
concerning applicafiop of the ruleseeptening(th99§ relations

in derivation of the sentences. :

Leaving aside some minof issues, e.g. elements:
of "context-sensitiveness" in the traditional dependency sche-
me, we word the main problem. The conditions (1), (2) and (4)
of Definition 2 can be restated as follows. q@d& d 1> is

a rooted tree,_where d'l

is the converse of d.Now, accordlng
to the traditional scheme the edges of E are -labelled, i.e.
severeal types of syntactic relations are disﬁinguish@d,-e,g.
iﬁ a séntence(NounAoc,AVe:bFiﬁ> € d may stay in an-object or
adverbiale relation, in other words, NounAce may be an object
or and adverbiale of VerbFin. Is it possible to reconstruct
the notion of the types of syntactical relations by means of
the notions already at hand? A definition and study of a func-

tion f that should provide "right" labels for edges of the

rooted trees menticned might be an approach to answering the

A
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guestion. What}will be the arguments of f7 ?fobably, relationé
defined .in the set of‘the rooted, trees associétéd with each of
the grammatigal séntéﬁdes-of a language. This would accord,with
the highly "transfofmatibnal"‘nature of‘the 0ld dependency, |

conceptual framework.
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E.Bééﬂ;f Introduction td'Transformational Grammars

L Tﬁe book under reviéw is;'as far as.I-knbw, the
first systéméticai introductioﬂ.into”the‘extenSive proﬁlema-
tics of trénsfbrmational-grammars (deul According to the
author s words, the contents of fhe béok nad been lectured at

Texas University and discussed with many transformationalists,




