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In recent years an increasing number of new attempts to formalize the
theory of language have been observed. The attempts have been made not onty
by linguists, but also by ropresentatives of other disciplines and chiefly by
logicians and mathematicians. The phenomenon can be eutirely comprehen-
sible if we take into account the fact that a trend towsards mathematization
has taken over almost all branches of knowledge. The reason is not only — as
sono people allirm - that such & trend has come into vogue. It is quite natu-
ral that the necessity of precision in every discipline grows with the develop-
ment of organized knowledge.

We must opeuly admit that it was the rescarch of logicians that gave
the impulse towsrds the formalization of linguistics. Although the object
of linguistic studies of logicians Is chiefly the so called artificial languages and
especially the languages of logic and mathematics, novertheless, tho results
of those studies have also thrown considerable light on some fundamental
problems of natural languages. There is, after all, nothing strange in that
because artilicial lunguages are also languages. Thoey differ from natural lan-
guages chieily in that they are consciously constructed by man and so in compar-
ison to natural languages present simplified and ordered systems and are there-
fore casier for doscription. Tt is a fact well known from the history of knowledge
that a great many important scientific discoveries are made not by the exami-
nation »i phenomena oceurring in nature but by tho investigution of artifieial
human creations (of. Yierce 1961:30 ff).

The discussion of the problem of whether and to what degree natural
langnages display the characteristics of logical systems, and the similarities
and dissimilarities observed between such systems and natural lsnguagos
permit us to discover better the nature of the latter. Gradually de Saussure’s
postulate, that linguistics should become part of a general science of sign gys-
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tems is being realized. This 13 a great opportunity for linguistics and linguists
must not miss it

It is frue that it is not possible to say that any attempt made so far
pletely satisfactory, and no doubb suee
of language is still a long way off. Nevertholess, the results which have been
achieved through these attempts, and especially the prosperts which thauks
to them arc open to linguistics, should encourage linguists to do further research
in this field. ' : :

Not everyone yeb sees the necessity of achieving such precision in lingnisties
ag is required by mathematical logie, but wo shall all easily understand this
necessity if we realize the deinands made on linguistics by the new applications
‘of it caused by antomatization. It is not ouly a question of machine translation
but also of a number of other fields in which linguisties finds application today.
Here belong, for example, such matters as the elaboration of methods of feeding
information into computers in linguistic form, the construetion of various
devices for the automatic-storing of information, aud above all the application
of linguistios in teletechnics. These matters require close collaboration of
mathematicians, engineers and linguists, and the essenitial condition is pre-
cisely that tho latter must formalize their linguistic deseription. On the other
hand, the formalization of Tinguistie deseription will benefit Gngmists with the
exlensive possibilities of modern technical sefence, for instance, at least in the
field of storing and classifving materials,

Linguists must not avoid the probloms which extend the cirele of those
interested in linguistic mattors and Hnild o bridge between linguisties and other
hranches of seience. The new tasis aro nol ensy becanse they demand from the
lingnists a commaand of mathomatical logie and even of cortain areas of higher
mathematics. Fu some countries, for example in the United States of Ameriea
and in the Soviet Tnion, courses in the elomnents of higher mathematics are
being introduced for the students of linguistics departments,

The attempts to make the solenca of lingnistics more vreeise have brought
in thair wake an interest in the strueture of language itself. The investigations
condueted in this field made lingnists aware of the existence of many contro-
verzinl problems in most findamental matters, snch as the aims of linguistics
and-the choice of appropriate methods of research. It is in this context that
onn anst ook far the genesis of generative grammar. Aecording to the approach
of gencrvative grammar the aini of a lingnistic deseription is to specify or prediet
falbrera Lo generate) all and only the grammatical sentences of the ziven
nerange and bo assign the appropriate structural deseription to each of them.
Desariptive linguistics has this had aim for a long time. The innovation hore
i the applivation of the appropriate mathematical-logical apparatus elahorat-
ad hy mathematical logie for the description of formal systems of different,
sorts and above all of the systems of artificial langnages. And here we nnder-
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sland a nystem not in the sense of di Saussure a4 a set of elements and rela-
tionships between them but as a devie of the cyvbernetical type with input
and output, a device which has its own internal stvucture and which by its
action gelerates a definite set of elements. Such an approach satisfies the de-
mande made on linguistics by its now applications and permits the gom parison
of natural languagoes with logical systems on the basis of a formal apparatus
necessary for itheir description.

The concept of linguistic description as a specification of correctly formed
pentences was first proposed by the Polish logician Kazimiorz Ajdukiewiez
(1935). Theseoitor 1t was taken up and developed by Y. Bar-Hillel (1954
1853), J. Lambek (1958; 1961) and others. Such a description is not usually
classed ns generative prammar hecause Ajdukiswics and his followers consid-
ered their task in general to be the formulation of rules which would state
whether or 1ot & given expression is o grammatically correct sentence. Such
linguistic descriptions based on the logical concept.of so-called recursive
functions are generally termed as recognoscative grammar. Grammar under-
stood thus can however take various forms and therefore several types oan be
distinguished. For that type which derives directly from Ajdukiewicz’s con-
cept, tho name of calegorial grammar has been gencrally accepted.

The ercator of genierative grammar proper is Noam Chomsky. In confrast
to recognoscative grammar the grammar proposed by Chomsky (cf,, for exam-
ple, 19586, 1957, 1961, 1663, 1965, 1966) specifies or predicts gramiuatioaily
correet sentences with the help of a set of rules which enumerate them (i.e.,
these sentenees) construetively. Tho logical basts of grammar so conceived
i% the so called constructive definition of a set.

Sinee, however, shoth recognoscative grammar and also the grammesr
proposed by Chomsky conceive linguistic descripfion as specifying (or gener-
ating) graminatical sentonces, one should really call them both by the common
term of genorativo grammar and within it distinguish two sub-types which
one might call recognoscative grammar and constructivistic grammar rospec-
fively. :

Besides recognoseative grammar and gencrative grammar in the narrower
setise, there have recently boen proposed a number of formal linguistic systems
one of which ee2iecially worth mentioning here is the so called analytical grammar
fotherwise called set-theory grammar) developod chiefly in the Soviet Tnion
fef. Kulaeina 1958, Dobrugin 1961, Revzin 1662, 1967 and others), Rumania
(et. Marcus 1863, 19673, and Czechoslovakia (ef. P. Novak 1962, 1964, 1965,
Nebesky 1962, 1963, Nebesky and Sgall 1964). The representatives of this
tremd awhioh is nearer both to traditional Iimguwistics and to classical struetur-
aliwny, hove tohen up a position opposed to generative grammar, Analytical
srnmnnr 4 ohes oo slarting point o set of given correct {grammatical} sentene-
ex atel e derd o its aine the tivostieation of the siructure of the sentences.
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The emphasis here is on the elaboration of a method of textual analysis which
thereafter should become a basis for constructing an appropriate grammar
From this point of view the aims of analytical grﬁmmar are almost identicai
with those of the American descriptivists. However, analvtical grammar
differs fundamentally from the descriptive grammar of American linguistics
The differences between them ean be reduced to two points: first, the represen:
tatives of analytical grammar niimarily take para.digmatic relati:ms Into eonsi-
deramion, not iimiting themselves only to the in'vestigation of distri buti.on w5 t-ile
American deseriptivists do, and. secondly, the whole concept of analvtical
grammar is based on set theory. .'

The gfanera.t-ive grammar of Chomsky differs from analytical grammar
and descriptive linguistics in that it does not endeavour to elaborate the pro-
cedl'u'e which would achieve the description of a given language on the
basis of a considerable number of texts (3o called ecorpus). E‘renera.tive
grammar is t;_hereforcnot amethod of textual analysis but is a theory of .language.
tts subject is .1311(’3 evaluation of linguistic description without regard to the
wiy th(.a description has been achioved. Generative grammar may thersfore
be §01131dered as a means of prescuting the results of a previous anva.lysis. The
methods we apply for that analvsis are of no account heve. In particular we may
rega‘t.t'.d as permissible the use of personal linguistic intuition as well as the lin-
guistic intuition of others over a wide mng-'e of phenomena. |

OUne must pay particular attention to thiy .‘bF}CELUSij one may frequontly
meot here with mimmderstanding which arises from tmatin{; ,qetle.r’a,t-i\;e
grammar as a method of textual analysis, o

:.-FL]HZL(_JI{,L'T}I One maL arrive at the claboration of generabive grammayr by
varlous routes using also such an individually subjective factor ax intuition.
the grammar itsolf must, nevertheless be so constructed that it gonerates only
eorrest (gramroatical) sentoncos and their structural deseri ptidils which will
accord with the iutuition of native speakers excluding any ambiouities.

Chomsky’s generative gFraminar may be regorded in a -certs&u BCTISE ad an
a,i.ten?_;rl'_ to reconcile deseriptive linguistivs with traditional geammar, The
descr:ptl.'\-'lmt.s aiming at securing maximal objectivity tried to })Gl‘f@(‘,t a pro-
cefiure of textual analysiz which would assure that differont investivators
ol the same texts would invariably achieve the same result. To this éilf; they
used the method of so called segmentation (Le., the division of 1 t,;ext in.tJ.rr:;
segments of decreasing length) and classification of the separated segments
o the basis of distributinnal criteria. The basic aim of analysis c.nr;mived
thus was to establish o which defined classes the respective sogmonts should
}be asm:ihed. Here were accopted only such classes (such cat:gories) which
;;i‘&{.rfm.'mal faaf,tgre .ivn. Ithe.’shaii.m of t-i:m a:ppropriate distributional criterion.
_ g a8 & basiy only distributional eriteria led tho descriptivists nocessarily
to the acceptance of the stractural homonymr over a wide range. Traditional
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grammar distinguishes a number of categories which are not distributionally
conditioned, for example, gonetivus subiectivus and genetivus obiectivus
{cf. Latin amor matriz in two senses ‘the love of a mother’ and ‘the love to-
wards & mother’). In such cases the descriptivists see no cause to accept two
separate categories.

However, wo fecl intuitively that traditional grammar is here in the right
although it does not possess the appriopriate formal means of expressing such
distinctions. Chomsky assigned himself the task of constructing a grammar
which would faithfully aecount for the intuition of native speakers but would
do it in a formal way. The supporters of generativo grammar lay great emphasis
on presenting all the information concerning struetural desoription in a formal
way, that is, precisely and explicitly.

Agcording to this coneept generative grammar should become a model for
so called linguistic competence of the ideal language user. However, it is not
here a question of a model of language usage, for that depends on many factors,
int. al., also extralinguistic, but precisely of a model of linguistic competence,
that is simply a model of « linguistic system since the linguistic competenoce
of each language user can he reduced to the fact that he has mastered (inter-
nalized) that system of rules which permit him to construct ever more new
grammatically correct sentences. Obviously this does not mean that each
language user is explicitly conscious of those rules jusl as for instance not
everyone who can multiply or diviie could mauage explicitly to formulate
the appropriate arithmetical rules which he must earlier have mastered.

Generative grammar has its own history by now. More than one model
has been proposed for it depending on the assumptions adopted as a point
of departure. Chomsky himseif began to construct his generative grammar
first in & framework of the methods of American descriptive linguistics basing
himself initialty chisfly on the so called method of immediate constituents (IC
method). Such & grammar has received the name of phrase structure grammar.
However, Chomsky soon noticed that phrase structure grammar could not
generate more complex structures. It also failed to explain the phenomena
of structural homonymy. Thereafter ho extended his grammar introducing

into it so called transformational component. In order to distinguish it from
other types of generative grammar it would be usefal to call it transformational
generative grammar.

Not all the supporters of generative grammar see the need to extend
phrase strocture grammar by the transformational component. Moreover,
some models of generative grammar conneot with other mothods and assump-
tions, for examplo, with classical European structuralism (ef., e.g., Gaifman
1961, Hays 1961 and 1964) or with the so called stratification theorv developed
hy Lamb (cf. Sgall 1067). In the first case we arrive at the so called dependency
model of generative crammar; in the second generative grammar is eonstruct-
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ed on the basis ol the concept of so called strata or levels in language, the
number of which in the system of a language is however not vet definitively
established. In the first type the fundamental role is played by the concept
of syntactic dependency elalorated by the representatives of varions directions
in Kuropean linguistics. In generative grammar of ihe phrase structure or
transtformational type the concept of dependency does not operate. Qther
formal moans exist here for the presentation of stuch phenomena as rection
Or congruehce. ;

Transformational generative grammar is today something quite different
from whet it was when Chomsky and his followers began to propagate it.
Howevor, a close connection with mathematical logic was always ohvious.
There is even o striking parallclism in the development of generative grammar
and mathematical logic. Chomsky initially ignored semantics completcly
maintaining that all semantic distinctions ean be reduced to syntax. We may
recall here that mathematical logicians did not at first ses the need of elaborat-
‘g logical semantics either. As Carnap said in 1929, the program of the investi-
gation of logiv required nothing bhut logical syntax. Logicians realized the need
for investigating semantics considerably later.

In its present variant transformational generative grammar consists of
three parts: syntactic, semantic and phonetic. The syntactic component
gpecifies for cach sentence on tho one hand so called deep structure which
18 tho basis for the semantic component, and on the other hand the so called
surface structure which is the point of departure for the phornetic component.
The syntactic component is therefore divided into iwo parts: the basic part
and the transformational part. The first embraces a syslem of rules which
generate a very Wimited set of underlying structures together with the corre-
sponding structural descriptions formally: presented in the shape of the so called
phrase markers. These underlying structures are elemontary units out of which
tho deep structure of each sentence is built up. The second part, the transfor-
mational, derives more complex constructions from these underlving structures
by moans of the operations called transformations. These constructions are
the basis for the so called surface structure which is arrived at eventunlly
as a result of applyving the rules of the phonetic component.

It is not difficult to observe that the basic part of the svhtactic component
recalls the section of logical systenis mcluding so called frrmation rules, that is,
the rules which in logic sorve for the construction of basic assertions. Indeed
in some works about transformational generative grammar (cf., for example,
Studia gramratice 1 1965: 19) these rules are ealled rules of formation. 'I'he
transformational component on tho other hand is a parallel to tho logical rules
of inference or rules of derivation, that is, the rules which serve to derive
one assertion from another.

The concept of deep structure in American linguistics was mitislly intro-
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duced prihcipml_ly n conmection with the diffieultics of explaining homonymif
structurez. Hockett was probably the first to use the terms ,,deep grammar™
and |, surface grammar” (1958: 246 - 52), assigning to the former phe task of
investigating constructions with various meanings, which however can
not be explained in surface grammar, that is to say, whose forms apparently
do not differ from each other at all. Hockett however gave no formal explana-
tion of these facts but stated only that in this field languages may differ consid-
crably from cach other. Sentences of the kind:

1. She ig singing o hymn
or

2, 8he is running the car
which are one of the cxamples of homonymie structures and when translated
into any language of the ergafive typoe have a different structure (Ifockett
1958: 251).

The concept of deep structure is being developed today not only b) sup-
porters of transformational generative grammar but also lfy representatives of
other linguistic trends. By deep structure, generally speaking, one understands
syntax which could be called semantic syntax, i11dopf.=nd£.3nt in a sense from
morphology, that is, different from surface syntax which is closely connected
with morphology. For examyple such expressions as

3. e writes ...

4. That he writes ...

5. Hiswriling ...

ete.
will have the same deep structure and the differences between them are reduced
to surface structure. ‘

The concept of deep structure plays a special rolein tl‘allsf(n‘mfmt-ltmal gencr-
alive grammar. In American descriptive linguisties for a I‘unjr__g trL.ne- such con-
cepls as deep structure and surface structure were not (‘1rstln;_§uished at ‘a.Il.
One could say that implicitly they were considered to be identieal. Theretoro
the }usic (.'OIlu(‘O'Irif.'.i()H of transformational generative grammar is the assum-
tion that these structures are basicly different aaxd that surface structure iz 'de-
fined as the application of a series of formal vperations called grammatical
transformations to moe clementary constructions (of. Chomsky 1665 ](‘;.— 8). -
Tn this way an explanation may be sometimes found for fundamental differ-
enees belween constructions whose smface structures are identical, For exam-
ple, such Polish expressions as on the one hand o .

6. czytanic Janka ‘Jolin’s reading’ (genetivus subleut.n*u’s) and on the other:

7. czytanie ksiazki ‘reading a book’ {gonctivus objectivus)
are explained respectively as the transformations of the deep structures:

6a. Janek czyta, ‘John is rcading’

7h. ktog czyta ksiazke, ‘somebedy is reading a hook’.
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Transformational rules transform on the one hand the same deep structures
into different surface structures (as in the above examples 3 - 5) and on the
other hand they derive from two or more deep structures identical surface
structures (as in the above examples 6 - 7).

The concept of deep structure has not yot been defined unambiguously.
The syntactic aspect here is not distinguished from the semantic by ascribing
either grammatical or semantic features to categories separated in deep atruc-
ture. It concerns especially relational categories such as subject, object, com-
plements, eto. One of the sentences analyzed by Chomsky in his Aspects (1965:
22 - 3) may serve as an example:

8 (ii). I persuaded John to be examined by a specialist.

In Chomsky’s opinion John is here on the one kand the Direct-Object of
the so called Verb Phrase, and on the other hand the grammatical Subject
and the logical Direct-Object(!) of the embedded (or subordinate) sentence. We
have here a classical example of the confusion of grammatical and semantic
relationships between parts of the sentence.

The problem of the parts of the sentence is in general the weak side of trang-
formational generative grammar inherited from traditional grammar. In clagsi-
cal American descriptivism such terms as subject, object or predicate are not
to be found at all (cf., for example, Harria 1951, Gleason 1955). If Chomsky
at times uses such terms, he does it under the mnfluence of traditional grammar
but also with all its incousistencies in this field.

Chomsky, moreover, deliberately avoids these concepts affirming that there
18 no need to use them in structural description because the function defined
by them emerges indirectly from other facts. It is worth mentioning here
that in transformational generative grammar the sentence is divided usually
into two parts — Noun Phrase (NP) and Verb Phrase (VP) which correspond
in a way to traditional concepts “subject group” and “predicate group”.
Thus in Chomsky’s opinion “Subject-of”, for English, is nothing but the re-
lation holding between the Noun Phrase of sentence of the form NPrAux
NVP and the whole sentence: “Object-of”" on the other hand is to be defined
as the relation existing between the Noun Phrase of & Verb Phrase of the form
VNP and the whole Verb Phrase, ete. (Chomsky 1965: 69).

Such an attitude results from underestimating the role played in linguistics
by the careful distinction of two types of relation — syntagmatic and para-
digmatic. Concerning the latter there ig really no point in speaking of the sub-
ject, predicate or object, but on the syntagmatic level these concepts play
a primary role because they name definite syntagmatic positions which can be
occupied by respective paradigmatic categories. And thus in the position of the
subject there may appear not only a noun but also, for example, a sentence
appropriately adapted, that is to say, appropriately transformed (embedded
sentence; cf. Polaniski 1967: 18 - 9). From this it transpires that one can speak
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of parts of the sentence only in a surface gtructure and only in 8 grammatical
: ic or logical sense. '
m.)t‘;’se ranuzrzt;;;rvegtlhat the concept of deep structure and of tran:sforma.tg:l}:;
rules transforming its elementary constructions into se-ntenees with & de :
surface structure permits us to investigate in a much wider range and :; 3 3(3
tematic way the paradigmatic relations not only between th.a P 1(; a.l:
forms of the same morphemes or words but also between entl're oons ;::dc-
tions. Larger constructions, just as morphemes or worc‘ls, and (':holeﬂy em :
ded sentences, before being inserted into the appropnla.ta I.Josmon ma):J un
dergo various formal modifications. Such formal .ID.GdLﬁGatl.OD.S o.f corlls;ur:
tions with the same deep structure are in definite paradigmatic relation
ther.
* ;Tl:iezp structure the function of particular categories s-hould be deﬁn:;l
only semantically on the basis of such terms as agens, patxex?s, proczs-ss, ® Oi.‘
but not such as subject, object, predicate, eto, The semantic fun::: mm;rt
deep structures are expressed in surface atruchilres by the respectl.ve p:. 8
of the sentence, for example patiens by direct ol::]ect of the .senten.ce in t&c ive
vaoice or by subject of the sentence expressed in the passive vmg:&.a 1?1.593
The concept of deep structure is connected also with oth?r i °1t'(; _
There is a tendency to derive an ever greater number of various hngusf ;
expressions from the same deep structure. Lakoff for example tries to sho
that sentences of the type: . .
a. Seymour sliced the salami l\lmtht }? knife 1
. Seymour used a knife to slice the salam -
havz bSas?:zly the same deep structure (Lakoff 1968 : 4 - 21). He does 11:i n;c:lr:l;
over, convincingly. The question arises, howe.ve.r, how far one can go mteno_
cases. It is not possible to demand from linguistics that all synonymic ser ‘
es or so called paraphrases should be reduced to one basis. It is necessadiyi
to differentiate structural linguistic synonymy from synonymy 1n-::d; con 3
tioned linguistically (cf. Sgall 1967:34 - 8). It appears that s-everf;l L represen
atives of transformational generative grammar do not realize t 15. e
On the other hand — not without the influence of -work on machine tr ! ai
tion — we observe finally in several representatives of'tr&nsformatlon&
generative grammar possibly exaggerated attempts madei in orde.r tlo I;g{:rrﬁ
the thesizs that deep structures are to a oonsidera?ble extent, if 31013 entirely, .
tical for all langnages. This has revived the idea of a um-vea'fstalfldg(;za;;nrr;lea:;(i
In this approach one should take deep sbmctux:e as ?.bstra,?twe ar:l f:) 'e:ca,r
from a ]jﬁguistic form that it could become entirely }nta,nglble a,nh. a.hr ity c{é
And yet one of the important functions of grammar i to show whic asgﬁas
of every experiment must be expressed in a linguistic message (it t\:ra.st. t(;
1938, who first emphasized this, and recently J. a:kobson, 1.959, drev:v ah-en ion ;
this). And the grammars of various languages differ considerably in this respest.
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The theory of transformational generative grammar may be accused of
many faults and insufticlencies. There is much arbitrariness in it and there
are many wnsettled questions. It seemns, for example, thab it uses nonterminal
symbols too freely. And these symbols should afler all represent definite
linguistic categorios. Because the so called tules of substitution {usually
called rewrite rules or rewriting rules) do not permit the repetition of the
same symbol on the left and the vight side of the arrow in the process of genera-
ting sentences, the symbols are differentiated without any reference to linguig-
tic categories. And so, for example, the symbols MV, Vb, V are symbols
which appear in every comprelensive generative dexivation and which denote
absolutely the same category, namely the verb.

Despite all its deficiencies, however, transformational generative grammar
hes achieved certain successes. In its framework a series of concrete problems
in various languages has becu dealt with, such as, for example, the so
called nominalizations or various ways of transforming sentences into nomi-
nal constructions, pronominalizations, articles, etc. The pestulation of ex-
pressing explicitly structwral description involves the neccssity of solving
many empirical problems often posed for the first time.

Chomsky's introduction of the concept of grammatical transformation,
taken from Harris (1952, 1957), considerably extended the range of distri-
butionae criterion and gave a basis to extensive investigations into rociprocal re-
lationships of various lingristic constructions. Tn European linguiétics this
coneept was calied syntactic derivation, (el, Kurylowics 1986). The rules
of syntactie, semantic and phonetic component of transformational generat-
ive grammar are closely connceted and present in & monolithic and con-
sistent way the reciprocal links between the particular parts of the linguistic
system from phonetics to syntax and finally to semantics, -
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