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7) subject of the text (narration).

(Although there are languages with other successions or other forms of steps).

To study each object and to complete this information the recognition method
is used. For recognition in Georgian these main principles are used:

for letter - comparison of the position of parts of a letter (lines, circles, arcs)
vith the database of positions;

for sound - comparison of dynamic, harmonic, spectrum characteristics with
their database;

for word - morphological rules and database (dictionary);

for sentence - semantic rules, rules database and database of word connection
in meaning.

Part of this system is realized in Georgian software: spell checker, translation
into/from English, optical recognition, speech recognition, search engine... More
than 50 software tools have been created to solve this tasks. The tools were used as
in the solution of the task proper, so in the creation of databases and testing.

M. Ivanishvili, L. Lekiashvili, E. Soseli

G. Tsereteli Institute of Oriental Studies, Georgian Group of Logic and Language
K. Pkhakadze, G. Chankvetadze, L. Tibua

I. Vekua Institute of Applied Mathematics, Georgian Group of Logic and Language

LOGICAL, PROGRAMMING, NATURAL LANGUAGES - DO THEY
REPRESENT THREE DIFFERENT TYPES OF THE SEMANTIC SYSTEM?

R. Hausser distinguishes between the languages the three principally
different types — Logical Languages, Programming Languages and WNatural
Languages and hence differentiates three different types of semantics: “In linguistics,
semantics is a component of grammar which derives representations of meaning
from syntactically analyzed natural surfaces.” In other words, he regards semantics
or meaning as a non-primary, secondary grammatical phenomenon, obtained via
syntactic analysis of (previously) grammatically constructed linguistic material. We
do not share this standpoint. We consider semantics a non-secondary, basic
linguistic-mental phenomenon - at least in the natural Georgian language system
which rather naturally and easily adopts Frege's principle of compositionality unlike
Montague's attempt to put it in English Language system, we have possibility of
understanding three existing Frege's type simple compositionality semantics. Hence
we may assume that in the natural Georgian language system is present the basic
compositional semantics of Frege — also naturally existent as such. On this very
ground we have made our statement of the typological coincidence about the
Georgian language with the formal-mathematical languages of Frege’s type. R.
Hausser regards any types of semantics as a “basic two-level structure consisting of
syntactically analyzed language expressions and associated semantic structures. The
two levels are systematically related by means of an assignment algorithm:
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Level I: language surface
syntactic-semantic
I ASSIGNMENT
ALGORITHM
Level II: semantic content

In theory, different semantic interpretations may be defined for one and the
same language, using different assignment algorithms. In practice, however, each
type of semantics has its own characteristic syntax in order to achieve optional
control of the semantic level via the combination of language surfaces.” By that R.
Hausser once more confirms the view on the semantics as a secondary phenomenon.
We believe that any linguistic unit of any grammatical level, except the phonemic
one, has its semantics. Phonemes are the constractors of the linguistic sign and any
sign is regarded as the connecting link between the universal meaning and mental
meaning. In other words, we interpret the linguistic sign as an indivisible and asic
(fundamental) semantic structure with three levels, with three strata.

According to R. Hausser, “there are three different types of semantic systems:

1. Logical languages. They originated in philosophy (Aristotle). Their
complete expressions are called propositions. They are designed to determine the
truth value of arbitrary propositions relative to arbitrary models. They have a
metalanguage-based semantics because the correlation between the two levels is

based on a metalanguage definition.

2. Programming languages. They are motivated by a practical need to
simplify the interaction with computers and the design of software. Their expressions
are called commands, which may be combined into complex programs. They have a
procedural semantics because the correlation between the levels of syntax and
semantics is based on the principle of execution, i.e., the operational realization of
commands on an abstract machine which is usually implemented electrically.” Any
basic, indivisible sign of the programming language to us is the usual structure with
three levels(strata), but for a computer (the abstract machine), in case of considering
it as the one without consciousness, the sign will turn out the structure with two
levels — like a button, but if we attribute consciousness to it (the more proper view on
an abstract machine), then here too, we shall have the sign with three levels. And
concerning with it the feature of procedural semantics of the sign-commands is cognitive
characteristic (specific) of abstract machine and is of no relevance in this case.

Contemporary logical formal-mathematical languages are not principally
distinguished from the programming languages. The differentiation of the imperative
and non-imperative programming and the comprehension of these terms are based on
the very concepts of the logical programming that were evolved in the limits of the
artificial formal-mathematical languages. We regard the sign of the logical language
as an indivisible structure with three levels or strata and hence, these languages of
different types do not differ from each other by the fundamental nature of their signs.

Further, according to R. Hausser, there are “3. natural languages: They
evolve naturally in their speech communities and are the most powerful and least
understood of all semantically interpreted systems. Their expressions are called
surfaces. The associated semantic representations have to be deduced via the general
principles of natural communication because the meaning has no concrete
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manifestation like the surfaces. Natural languages have a convention-based
semantics because the word surfaces (types) have their meaning assigned by means
of conventions. "We agree with such standpoint in the sense that a natural language
is a naturally developed language by means of which in the communicating process
we basically manage to express verbally, formulate linguistically any idea, any
thought. At the same time, in our opinion, we, as the listeners are able to deduce the
mental understanding from the linguistically formed phrase or create the mental
conception according to the interpretational-conventional environment sent by the
text. In the end it is the same conception that the one developed by R. Hausser. But
now we can more easily explain why the surface forms have no concrete
manifestations in the language system and how they obtain such concrete meanings
in each particular communicating act.

Hence, in our opinion, there is no principal difference between logical,
programming and natural languages, yet, resulting from the broad perceptional
abilities of the users of the natural language system, it is much more difficult to
describe and comprehend it than the languages of the other two types. It is evident as
well that the formal-mathematical languages, the so-called systems of Frege’s type,
can be regarded as the systems of equal force to natural language system only in case
if we formally endow them with the reinterpretationing and formally developing
abilities. Evidently, if it is possible to say something thenit is also possible to say it
via natural language, or, in other words, if it is impossible to say something by
means of natural language, we would not be able also to say it in any other way.
Apparently, the so-called formal-mathematical system may be considered equal with
the natural language system from the expressive point of view only in that case if we
can say (describe, express) every word of the natural language system in this formal-
mathematical system only by means of this formal-mathematical language system.

Hence, in view of formalization and mathematization of the natural language
systems, the direct formal-logical description or, in other words, the expression of
the natural language words via mathematical formal language proves to be of the
top-priority importance.

O. Kapanadze
Thilisi State University

A FRAMEWORK FOR MULTILINGUAL GEORGIAN, RUSSIAN,
ENGLISH, GERMAN (GREG) VALENCY LEXICON

A multilingual valency lexicon (MVL) is a resource containing details of the
words of more than one language. The details it contains are word valencies, for
various situations in which the word is used, the lexicon characterises its
complements (if any) both syntactically and semantically.

The least interesting kind of MVL would simply list, for each word, its
different uses and the associated complements without describing the relations
between corresponding words in different languages, or different uses of the same
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Digraph letters laid on X and Y axis, and frequency on Z axis only digraphs
with 15 letters that have the highest frequency are shown there. Also we can show
deviation data via the same chart. This way it would be possible to learn easily an
authors “style” and wvisually recogmize an author. Another direction is the
identification of a language or dialect automatically, according to the monograph
statistical data.

K. Pkhakadze, G. Chankvetadze, L. Tibua
[. Vekua Institute of Applied Mathematics, Georgian Group of Logic and Language

M. Ivanishvili, L. Lekiashvili, E. Soselia
G. Tsereteli Institute of Oriental Studies, Georgian Group of Logic and Language

ON THE CONCEPT OF MENTAL-LINGUISTIC UNDERSTANDABILITY
AND ABOUT THE VERBS OF SIMPLE AND INTEGRATED
UNDERSTANDING

We follow Pascal. He says: Evidently, there are words that cannot be defined
and if the nature has not given us their initial concepts then all the other words and
phrases would not be understandable to us. — Pascal regarded not only the linguistic
capacity but also the linguistic-mental abilities as a phenomenon of Nature. Pascal
was not the first propagator of these conceptions. He had absorbed the linguistic-
logical viewpoints of the Bible and ancient Greece and as a child of the epoch of
Leibniz and Decartes gives precise, easily understandable answers to the repeatedly
arising questions. We do not dwell on Pascal’s conception that actually precedes
Verzbicka’s approaches nor accentuate on the points of intersection between
Verzbicka's innate concepts and Chomsky’s attitudes; nor do we confine our
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approach to Montagne’s viewpoint — the latter did not see any essential difference
between the formal mathematical and natural languages. We go further: we believe
that natural language system is not the only and initial (fundamental) natural
language system and also, we believe that the intrinsic words (concepts) that cannot
be defined in the language system are actualized in the more profound (compared
with the natural language system) so — called subconscious stratum of the natural-
language system. Hence, we do not regard the natural language system as the only
one in-humanitary natural language system. We call this natural language system a
conscious natural language system and we think that subconscious language system
1s more intrinsic (profound) natural language system compeared with the conscious
natural language system. We are considering also so-called unconscious natural
language stratum in-humanitary language space but this is not now under
consideration, though we can say that it (unlike the above-specifieds) occupies the
most fundamental position among the intrinsic natural language systems. According
to our conception the class of Frege's type languages (in modern definition the
artificial, formal-mathematical languages) represents the intrinsic subconscious
natural language systems and the simplicity of the typology that distinguishes such
logical-mathematical languages from the natural communicational ones is the
principle classificatory parameter of the conscious and subconscious natural
language systems.

Considering the concept of linguistic-mental understandability we actually
follow the above-specified linguistic viewpoint. So the words exclusively
undefinable in the conscious natural language system are understood in the Frege’s
type subconscious language stratum by means of axiomatization in that set-
theoretical area where Montague had developed his above-mentioned conception, At
the same time we will mainly use the Formal Notation Theory by prof. Sh.
Pkhakadze ( the theory that re-forms Frege’s non-extensible formalism into the
formally extensible one) as a bridge between those words (concepts) of the conscious
natural language system which cannot be defined by tools of this natural language
and the Frege’s type subconscions formal-mathematical language system. Besides,
the strict natural-semantic understanding of the conscious natural language system
seems a rather important task as well as the unambiquous (non-contradictory)
functional solution of the marking mechanism and the nature of the morpho-
syntactic organization of language systems. By the way, the strong and complicated
morpho-syntactic structure of the Georgian verbs is a matter of considerable
difficulty. In this connection we offer the following basic suggestions: in Georgian
the class of verbs should be divided into two classes — the class of the verbs of
simple understanding and the class of the verbs of integrated understanding. At the
same time the verbs with integrated understanding are the ones that may be defined
on the basis of the verbs with simple understanding. Here, the formal notation theory
is used as a tool for the making above mentioned definition by means of which the
understanding of the words of integrated understandability is deduced to the
understanding of the words of simple understandability. Non-logical-
contradictionality of the formal operation of substitution (pertaining to formalism) as
well-foundness of the such non-contrasted definitions is relised by notation theory..
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