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Morpho-semantic analyzis of non-verbal and verbal moticons

Natia Amaghlobeli, Natia Putkaradze
llia Chavchavadze State University, Thilisi Stat@versity

natiama2000@yahoo.fr natia.putkaradze@gmail.com

Emoticons are virtual symbols which represent fgeior emotions in computer- mediated
correspondenc@&hey areoftenclassecsamean®f representationf non-verbal paralingu-
istic cues.

Three types of emoticons can be differentiatedcpuation(“:-)”), graphic(®) and verbal
("::ganarebuli smailikiz* “Happy Smiley”) emoticons.

There are two main styles of punctuation emoticonsVestern — classical and the most
popular (*:-)”), and Eastern or Manga style (™ 7).

The structure of smiley can be considered as aagymitic entity of the graphemes with a
certain function and meaning. These graphemesi@mat almost the same way as the
morphemes in the word. Three main graphemes atiaglisshed: for a nose, for an eye
and for a mouth. According to their semantic intaoce graphemes can be redoubled or
abbreviated. Due to the cultural differences betw&sian and European peoples, in Wes-
tern and Eastern emoticons they attach differemiaséic importance to the same graphe-
mes/morphemes.

Four main functions of a smiley can be distinguisrexpression of emotion, irony, relati-
onships and politeness.

The verbal emoticons become more and more produictiparallel with the classical, non-
verbal emoticons. The verbal emoticons expressiti@ions and gesticulations using the
words; e.g.: "gararebuli smailiki::, ::bednieri smailiki::, mogqgvein meSvelaa, Viovde-
biii, ::pararjali smaliliki” / “::Pleased smiley::, ::happy smiley::, I'll mgrryou, I’'m saved,
::bride smiley:: http://drive.ge/forum/lofiversiandex.php/t26.html.

According to linguistic studies, the descriptiveadcter of the words expressing emotions
tends to be depicted and expressed by the imag&€¥eargian and other languages...
Expression tends to become unified, e.g.: “boredshduld be associated with the particu-
lar semiotic sign for everyone. “A human-being geted to the visualisation of messages
so much that while perceiving the text they stthgir imagination to a lesser extent. A hu-
man being prefers to reduce emotion from sensuadhtgsical, material essericgM.
Tabidze); However, analysis of Georgian internet forums réackdhat the next stage of
the development of descriptive emoticons is gragdlsgmbols. Obviously, standard iconic
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images are not sufficient for the creators of Georglectronic discourse; in order to ex-
press their specific emotions the participantshef forum use words in the format of the
smiley by this “creativity” making their electroninessages unique and different from ot-
hers.

We differentiate two types of verbal emoticons: &ooms containing Noun Phrase (NP)
and those containing Verbal phrase (VP); eNdp: ":: ¢emigaognebulismailiki:* /”::My
astonished Smiley::"VP: "::serveriSemomeformatasmailikf / ” Accidentlay I've for-
matted Server smiley”,:’kidevdavabekafebsmailiki: / "I'll back it up again smiley*,
":: hommagaridavakomentaressmailiki: / "I've made a cool comment smiley, haven't I?
And so on

Arguably, several “moulds” of verbs were identifi@tiile analysing VP emoticons. Obvi-

ously, Georgian participants of forums use sevias of verb-formation while seeking

and establishing Georgian equivalents to the Eimgésms . Clearly, not all the pre-verbs
can be used in the process of the formation ofaleximoticons. In addition, the authors ca-
me across a great number of spelling mistakes, asichcindousisgadagenebissmailiKi:

— The users of the forum typeifidous instead of "windows*; can be explained by the
spelling of this particular word. The forum userthis particular case, types "w*" in order

to write "windows"; but, because of the automatieo®jian Unicode converter, the letter
“¢" appears on the comment-walls of the Georgiarrirtieforums.

The research showed that the percentage of therRiéons outhumberthe VP emoti-
cons. Generally this “Hybrid” of the electronic cligirse proves to be exceedingly produc-
tive which makes possibility of creating a dictiopdased on the body of information
very real.
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Georgian computer prompter is a software whichassist the disabled to write in Georgi-
an on the computer. As is known this problem campebbe solved by any current softwa-
re. This system suggests the correct forms of thel\@nd makes it easy to use the keybo-
ard with the minimum of effort. The research gr@aKTH (Dept. of Speech, Music and
Hearing at the Royal Institute of Technology in 8e®) has been working on the assistan-
ce system for selection of the desired and cor@chs for a long time. Programs that
carry out this function are called word predict&®rdphet”. A word predictor suggests
words whilst a person is writing, either based o preceding word or the first letter(s) of
the current word. We have decided to create a Gaogystem similar to Prophet.

For the Georgian version of Prophet which we c@lbrhputer Prompter”, it is necessary to
adjust the programme code of Prophet to the Georgiaguage; to create the Georgian
text corpora (no less then a million words); torgase the database of the Georgian dictio-
nary; to develop a morphological processor of teer@ian language and to create the dic-
tionary of affixes and modify the dictionary databaf Prophet.

By this time the Georgian text corpora has bedadfiith about one million words. In or-
der to create the text corpora we used Georgiannet sites. In addition, to ensure the va-
riety of the themes, we collected and developetsteamprising twelve themes: Georgian
history, Religion, Culture, Medicine, Sport, EconopPolitics, Show-business, Family,
Children, People and Society. The text corporairegpecial processing such as the for-
mat of the entry file must have only one word icleéine. Unfortunately in online texts
there are a lot of mistakes (such as errors ifdisgelnformatted texts with different gaps,
overload with punctuation symbols, etc). In ordegive Prophet the appropriate shape we
carried out a different kind of additional work.

! The designated project has been made possiblenbgdial support from the Foundation
For Georgian Studies, Humanities and Social Sce(iRastaveli Foundation) (GraNt 064-08-1-
030). Any ideas in this publication are those & #uthors and may not represent the opinion of
Foundation For Georgian Studies, Humanities andE8ciences (Rustaveli Foundation) itself.

THE INTERNATIONAL CONFERENCE
"THE GEORGIAN LANGUAGE AND MODERN TECHNOLOGIES"



-21 -

The database of the Georgian dictionary is alrdidlég up from the text corpora by using
the Prophet software. These are: 1) The Pairsodaty; 2) The First dictionary; 3) The
Main dictionary.

1. The Pairs dictionary consists of the word ps@iected from the text corpora and used in
the text in succession. The frequency of their oerce in the text is also computed and
shown.

2. The Main dictionary consists of all of the wossdected from the text corpora followed
by the computed relevant frequency.

3. The First dictionary consists of 9 words fortedatter of the alphabet, which occur most
frequently in the text corpora. It is possible tonpile them from the Main dictionary.

At the same time, a Georgian morphological proaessieing developed which will make
it possible, at the next stage of the project,reate the Dictionary of Affixes and modify
the Main Dictionary.

1. In the dictionary of Affixes the code for eacher of derivation of the paradigm and the
order of the affixes corresponding to each worduided in the Main dictionary will be
supplied.

2. Modification of the Main dictionary implies aguion of the code of a rule for derivati-
on of the respective word paradigm.

The development of the Georgian morphological soeis provided by means of know-
ledge collection MESLM Multilanguage expert systemhich was successfully used for
the Russian version of Prophet.

MESLM can be regarded as an instrument which iesgtéte human mind and creates mo-
rphological rules for any language processor. Asx@mvn, when Al techniques were appli-
ed to processing natural languages earlier thelof@vent of morphological processes tur-
ned out to be quite difficult, especially for agiyhative and flexible languages. It is pos-
sible to apply the experts’ knowledge to such systenly through adoption of new opera-
tors or languages which are not required for tlreeafigthe MESLM system. It is possible to
acquire knowledge with the help of such systemshenbasis of typical paradigms of the
key words of the language. Segmentation of thepgarddigms into words and non-lexical
material is provided through recognition of the gea. Next, the lemma is developed and a
separate morphological rule for each word formhefparadigm will be developed.

Development of the Georgian language processordgnsof the MESLM system softwa-
re includes three components. These are: verb, andmother parts of speech. In all the
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three cases of acquisition of knowledge by the exggstem is provided in accordance
with one and the same scheme (See Fig. 1)

List of Typical < Typical paradigm
words
Dictionary Dictionary of
of basic forms E = the rules

Fig. 1. Acquisition of knowledge by the MESLM expsystem

We will illustrate the process discussed abovegugie example of the verb. With the pur-
pose of acquisition of knowledge the system shbeldupplied by the typical paradigm of
the verb. Assume that this is the veranebdto regret’. Based on the typical paradigm,
the system will acquire the knowledge about thevaht morphological rules and next, sa-
ve it in the Dictionary of basic forms as well aghe Dictionary of the Rules. Simultaneo-
usly, the number of the relevant rule will be giverthe basic form. The system, using the
once saved rule, allows for examination of the gigras of other basic words of the same
type. When the expert makes sure that the lisymtal word forms is selected correctly,
the List of Typical words will be added to the dhaiary of basic words, | the order of
MESLM system software, in which, the number of vale rule will be given to each of
them.

elandeba vl ‘it seems to him’
emgvaneba vl ‘he likens to smb.’
enanebavl ‘heis sorry for smth.’

This procedure will be repeated for the stereolpparadigm of each of the parts of spe-
ech. It should be noted that the linguist will i¥eato use the rule recorded at any time and
accordingly increase the list of typical word forms

As a result of the Project implementation the Georgersion of Prophet will be created.
The software will assist the users to select granmally correct words while keying in
Georgian texts by means of specifying the sequeheerds. The database of the dictio-
nary will contain 100,000 basic words and all of tlules for their derivation. At present
30,000 units have been added to the dictionarysiclkforms and rules.
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English-Georgian-Russian-German-French-Italian
Electronic Glossary of Mathematical Terms

J. Antidze, Ts. Gabeskiria, G. Datashvili, G. Jaianand |. Nadiradze

l.Vekua Institute of Applied Mathematics, Thilisigge University
jeantidze@yahoo.com

This paper will present a new, electronic, mulgliral, glossary of mathematical terms. It
has a comfortable interface which enables fasttheay of a mathematical term requested
to be translated from one language into anothes. Glossary possesses a modeled keybo-
ard for each language processed within the GlosSavitching from one language to anot-
her is very simple as the corresponding keyboapeas automatically. The Glossary pre-
sents a possibility to add new termsas needed .

TheGlossary presented in this paper contains rinane 2000 terms and is based on the
earlier published work of Ts. Gabeskiria, G. JaidnAntidze and G. Datashvili “English-
Georgian-Russian-German-French-Italian Glossaiathematical Terms”; Lecture notes
of TICMI, volume 6, 2005, Thilisi University Press.

During the presentation the procedure of usaghefilossary will also be demonstrated.
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Towards the Complete, Computer Morphological and
Syntactic Analysis of Georgian Texts

J.Antidze, N.Gulua, D.Mishelashvili, L.Nukradze

Thilisi State University
jeantidze@yahoo.com, ngulua7@mail.ru

The complete, computer morphological and syntastalysis of Georgian texts is one of
the main components provided to solve such probksmeachine translation from Georgi-
an into another language. In addition, those pmoislof the automated spell check of
Georgian texts, as well as the problems relatedrtticial intelligence, which require
computer processing of Georgian texts. The systemmhavould provide complete compu-
ter morphological analysis of Georgian words hasysbbeen developed. In order to use
the Georgian language for the purpose of computstiiaed communication, the above
mentioned problem needs an urgent solution.

Finite automation which is widely used for WestBuropean languages, does not prove to
be feasible in the case of Georgian. This is bexaame verb-forms of the Georgian lan-
guage require back-tracking which cannot be achliéyefinite automation. On the other
hand the application of a full search algorithmnsldhe process of morphological analysis.
For these reasons we created a method which sppetle analysis compared to that of a
full search algorithm. This method applies constsawhile selecting the correct morphe-
me. Having been separated from the word the morpbeare checked regarding the satis-
faction of their constraints by means of morphataganalysis. If the constraint is satisfi-
ed, the tool continues the process of separatiathar morphemes. In the opposite directi-
on it performs backtracking in order to search pmesew alternatives and thus rejects the
last separated morpheme. In this way, the incoaketnatives are removed at an initial
stage which speeds up the process of search.

The constraints are logical expressions, whichbEabased on the features of morphemes
composed according to the rules regulating Geongiarphology. By the term “complete
computer morphological analysis” we recognise alidvvariants arising while splitting

the word-form into morphemes as well as the esthbiient of morphological categories

for each of the cases of splitting. Such definitomtains word homonymy. The following
types of homonyms are widespread in Georgian:

1. Graphic coincidence of different verb-forms sucltaisicidence in verbs of the Present
circle. For instance, verb-form "agebs", which ndayote the following concepts: “lose”
(for instance, money) or “build” ( for instanceplan)
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2. Graphical coincidence of a verb-form with its infive. For instance, "amoxsna" may
mean "resolution” or "he has resolved";

3. While splitting the verb-form, graphic coincidermfemorphemes from different cluster
classes, for instance, "a" is used either asrteepbal or vowel prefix or as the first letter
of a verb’s root in the following verb-forms: "aagebs", "a-alebs" and "aldeba". Having
seen the first letter of the verb-form “aaalebsg, eannot state which morpheme is actuali-
sed in the context until we have seen the following letters. In the first example, the
first “a” is used as a preverbal. In the secondla, the first “a” is a vowel prefix and in
the third example, the first “a” is the first laet@f the verb-root “al”. This means that in
order to split Georgian verbs into morphemegast parsing algorithm for LL(2) gram-
mar is necessary i.e. complete morphological amalyf Georgian words by finite auto-
maton is definitely impossible.

In the second case, a morphological analysis oféhle-form "amoxsna" must present two
different parsings: one for the infinitive and #exond for the verb-form. For this purpose
a non-deterministic algorithm is necessary as #terdhinistic algorithm cannot give two
different parses for one and the same word-fornerdflore, a deterministic algorithm is
not valid for complete morphological analysis ofo@gan words. Many authors have per-
formed the morphological analyses of Georgian woetisng on finite automation or the
deterministic algorithm. For a complete morpholagjgnalysis, the non-deterministic al-
gorithm should be applied, for instance, such asfieft to right, in-depth search algo-
rithm with back-trackings. As the back-trackings known to reduce the speed of the al-
gorithm, a method which would reduce their numlhenutd be found for the analysis.

Such a possibility exists. We can exclude thosepimames which come into conflict with
the morphemes found at a definite moment. In othees, we can divide morphemes in
classes so that one representative of each classtim a word-form only once. Roots are
considered to be of considerable importance amomgvbrd forms. We can divide roots
into classes so that each morpheme in a word-fathindicate a definite morphological
category. This will arguably reduce back-trackiagsl make it easy to establish morpholo-
gical categories. We performed the complete mogahohl analysis of Georgian words
relying on the program created by us and followmeyclassification of verbs determined
by D.Melikishvili.

In addition we also performed experimental syntaatialysis of Georgian phrases based
on the software program created by us for sytacialysis which simplifies the descrip-
tion of syntactic rules in Georgian.
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Database for Caucasian Languages
(Piloting Project)

Karina Vamling, Johan Dahl, Manana Kobaidze
karina.vamling@mah.se
manana.kock.kobaidze @mah.se

Our presentation concerns the database that hasdeeeloped at the Department of Lin-
guistics at Lund University by Karina Vamling, MaraaKock Kobaidze, and Johan Dahl
(research engineer) in 2002. The project receivadihg from Elisabeth Rausings minnes-
fond (Elisabeth Rausing Memorial Fund). ProjectiegaKarina Vamling.

The aim of the database is to make available ermntiernet fully glossed examples in se-
veral Caucasian languages, showing a number @rdiff grammatical constructions such
as morphological causatives, ergative clausesrsineeconstructions, evidentials, com-
plex cross-reference marking. The database incladess600 sentences in Old and
Modern Georgian, as well as Megrelian, Kabardiash Atyghe.

The material is presented only in transliteratibmhe original scripts. The material is pro-
vided both with morpheme translation and transtatido English.

The project aims neither at automatic analysisimdusion of large texts in the database.
The aim is to test the possibility of creating afied annotation for different Caucasian
languages.

The linguistic material in the database has bekentérom published articles and books.
Annotation has been done manually.
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The examples are accessible by search for

(1) grammatical categories,

(2) prefixes and suffixes,

(3) roots of the original language,

(4) stems of the language of translation (English).

Special attention has been given to unified prilesipf glossing. A general feature of Kar-
tvelian verbal morphology that poses an interegpiradplem and called for a special soluti-
on is that morpheme segmentation is often notaafft in order to show all the grammati-
cal categories present in the forms. In the daglibs has been solved by introducing do-
uble representations: both glosses with full infation about categories as well as mo-
rpheme segmentation. This is illustrated in théeofeing Old Georgian example:

mgel-man shech’ama (she-ch&ggm- sxovar-i
wolf-ERG S3SG.03SG.eat. AOR PRV-eat&3S  lamb-NOM
‘The wolf ate the lamb’

The double annotation makes it possible to seawmthonly for morphological categories
that are presented by morphological markers, lsat falr syntactic categories that can be
left without morphological marking.

In certain cases the analysis given in the datatlass not in all details coincide with the
analysis presented in the published materials.

+ Some abbreviations have been changed in orderitp ttve name of the category
that was presented with different names in diffeeeticles.

+ Some abbreviations have been changed in ordefffaratditiate the name of diffe-
rent categories that were presented with one andamme label in different articles.

+ In some cases, zero markers (e. g. present tengemia Kabardian, the nominati-
ve case marker after stems ending in vowels in @aoretc.) have been added to
the analyzed forms.

« The morpheme analysis of Georgian verbs and, pastlpyominals, presented in
database, is made particularly for this database.

« Certain morphemes that have not retained theiir@idgunction, but are still pre-
sented in verbs have been marked separately. Btanire, the vowel prefixes pre-
sented in the resultative | of the transitive venbse been marked as version mar-
kers in origin. A user of the database will not srtisem when searching for version
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markers. At the same time, it will be highlightét in these forms they do not ex-
press the function of version nowadays.

« Some forms that do not change the form, but camesspvarious functions in vari-
ous positions have also been distinguished. Fomple first and second person
personal pronouns can express the function of nati ergative or dative witho-
ut having changed the form. They have also beekedaas functional nominative,
ergative, and dative.

+ Verb classes and declension types are not markeéabugh inversive verbs are
marked. m-series markers are marked as object nsagkel v-series markers as
subject markers, but, at the same time, it is ateéid when the verb is inversive.

It was also suggested that each category shoulddged as a verbal or nominal cate-

gory, and at the same time, as a derivation oexidhal category.

Thus, the database can be used as a facilitietudgrdgs and linguists who search for
linguistic material without knowing the language.
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Joomagmo gbol 3md30g@gHhyeo ©sdydaggdols
bmgo 3OMdagdy@do Lsgombobsmgol
(‘dgbodyggdoms LobdsJly®o Jmwgangdo)

05356 gods30dg, bobm xmMdgbsdg, mgs GgBgermdgogmo
sMb. hoJmdogsl gbomdgibog@gdols obl@ody@o
ninoaka55@yahoo.com

Jodomgao gbols LOymymgomo Lob@sJbygdo Imwgmotgds 30M39e gl gmgao-
Lo Lako®mgdl dglodygggdoms Go3gdols sbogrobl, @o3 3odgge g@edbg aoeolbdmdls
Lob@oJlygdo dgJobobdol wowagbsls H3bs-dgdslidgbganls (doMoms® 3mm@Eobs@ls) ©s
Jobmob @ogo830Mgoga Lobgagdl (dm@gmmmaoygd bygdogd@ls s  dm@gmamyo-
9@ 0609JH9olL) dm@ol. msbsdgwdmgyg Jodmyando dgbo@yggdol baby®o jom@©obs-
A0 doMomss© dosGmymos bobgay®o 3md3mbgbBgdols dog®, @oyobsi od ggobol-
3bgms (Lobgany® 30mOEobs@ms) LobGsJlymdo dosgns momJdols ymggemgols soliobyg-
b5 dsLdo  (BI6sTdo) @gogy@se ob 3mFgboygcdse. Lbgs ULogombos, oy Gmam®
Foddmggoagds dgbo@yggdol do@omswo gmm@obs@o  ddodmggeol Gmendo; Go
Loboli Lob@oJly®o yOmoghmmds dgodgds baby® 3mmAEobs@ls ©s dobmsb ©o-
35300 gda  Lobgargdl — dJm@gmemyoy® bydogddlbs o JmOgmemaoyd mdogd-
A9oL — dm@ol doomswo JmmAwobs@ols dogd dsmo (Lbabgengdol) doGmgols mgoan-
Lob@obom. o3 dgdmbgggedo podmogmgs ds@mgols m@o doGomopo Godo: 1. dgmogHo
3o0mgs, Hm3s> bobgamo oy Lobgargdo (InOgm@myoyg®o bydogdo s Jndgmam-
2090 0609JBg60) bdbobogsb do@mygebo s®0sb yoblbgsggdymo d@Oybgols gm@dom
OOM-3o@mms X39ggool dobgegom ©s 2. Lyb@o ds@mgs, Gm@Es bdbs-dgdslidgbgano
35339900 dO9bgzol Be®dom Jo@mogl Jobmob ©s3ogdo@Mgdagen Lobgalbs my Lobg-
wgdl ghmo Lg@ool GoGagddo, dog®sd ImOPmmaoyg®o bydogddo ©s G gem-
@eR09a0 m509JBgd0 6OYbgol 5@ 03gm0sh AM-gogmms xayngdol dobgrogom.

3039 dgdmbgggol (darog® do®mgol) gobgggmgbgds dgdwgao Bodgdo:

>) 9dgbgols 33> dgoeols Lobeols
(5)dgbs 35358 Fgogols Lobano
(5)dgbgdos 3535l gogmobmgol Lobano
d) 5dgbgdl oo Lobeols
(5)>dgbs 35385 Lobano
(5)9dgbgdos 3oL babano
) d35(OMbmdls 33> gogols
935@G®bs 35959 Bgogols
935GOMbgdos 3535 dgogmobmgols
©) 3ozl d5g3dgL Fogbo
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dmo@obl d5g3dg0 Foabl
dmo@obs d5gdgds> Fogbo
JogBobos 53936 Foabo
9) godsdgos 353930 dogwenls
godods 353930 dogwenls
90no5ds>dos 8539k ds@enmsb
3) 3bmgOmdlL 3530
ogbmgds 3o3ds
93bmgHos goi3b

dgmeg dgdmbggasl (byl@ do@mgol) gobgznmgbgds dgdogayo @odgdo:

o) d300gds 353> dgoels goligo@bgdsls
©a3300s 353> Fgoels goligoMbgdsl
330609505 853> dgoanls gsligo@bgdsl

d) 9fomeegds @mygs 353930
aogfomas @mygs d53d3L
aolfomengdos @mys d53d3L

a) Ldgeol 35393L gogs
Ldygms d5333L gogs
Ldygangdos d53dgL goxs

©) ULdobogl d5333L
9dobs d53d3L
Ldobgdos dogagL

9) dmwols 53330
dmgops d53dg0
Jolgms d5gdgo

(o039 3odmbogmaxzos obgmo dgdmbggggdo, Gm@Es gOmbs ©s 0dsgg bIbsbmsb
gV ymdoemo In@Rmmmyoyg®o bygdogddo Fo®dmagowagds bob babgermbomo, bsb dm-
0nb®mdomo dG9bgol Ge@Iom:

>) 0@obxgds go@0 Y@ d) 0@obxgds go30
0@obxs 3530 0@obxs 3538
©o(HObxgEs 3530 96°bx0> go3b

ob 3owyg:

>) 0§ gcgds 3530 FgPoml o d) ofgMmgds gogo FgMoels
dmofgas gosgo FgMoels dmo{ g 353ds FgMogmo
JogFg®os goglb Fg@ogmo dogFg®os gogl Fgdogo
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b36o-dgdolsdgbgerms xa9ngddo yomgomolifobgdoymmo 9bos oyml ygges bgdmm
Jomdmeagboano Hodo (dgbodangdganos o3 Godgbol @omwgbmdbds Jowgy goobodomb).
Lobgeog@o s bdby@do Jmmaeobs@gdol 3md3oydgdgeo LobEgds@obsEools dgog-
ao© dmdbdodgdgeno 360dgbgamgsb 0bgm®dsizosl doowgdls sds my 0d dgbodyggdols
Lob@oJlygdo dgobobdols Iglsobyo.

On Some Problems of Computer Processing of the Gepan Language
(Syntactic Models of Word-Correspondences)

Tamar Vashakidze, Nino Jorbenadze, Tea Teteloshvili
Arn. Chikobava Institute of Linguistics
ninoakab5@yahoo.com

The analysis of the types of word-correspondenaesbe considered to be essential for a
completesyntactic modeling of the Georgian language whathhe first stage of analysis,
implies establishment of a syntactical mechanistwéen a verb-predicate (a basic co-or-
dinate) and the nouns (a morphological subjectaanbrphological object) connected with
it. In modern Georgian a verbal co-ordinate of adsmorrespondence is mostly governed
by nominal components, as the power of the latten¢minal co-ordinates) is, in most ca-
ses, reflected in the verb either explicitly orgudtally. Another issue is the method of
representation of a basic co-ordinate of a wordespondence as governor in respect of
the type of a syntactic relation established betwsegerbal co-ordinate and the nouns con-
nected with it on the one hand (a morphologicajestttand a morphological object) and a
basic co-ordinate from the viewpoint of their (neugoverning on the other. In this case,
two main types of governing are distinguish&@ strong governing when a noun or no-
uns (a morphological subject and a morphologic@gaib are governed by a verb through
different case forms according to the groups o$ésrand moods arxa weak governing
when a verb-predicate governs a noun or the noonsected with it within the limits of
one series of verbs through a certain case formtheumorphological subject and the mo-
rphological object do not change their case acogrth the groups of tenses and mood of
the verb.

The following types belong to the first type (stgogoverning):
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a) uSenebmama Svils saxls “A father is building a house for a child”
(a)uSenanamam Svils saxli “A father built a house to a child”
(a)uSenebimamas Svilistvis saxIi‘A father has built a house for a child”

b) aSenebkaci saxls “A man is building a house”

(a)aSen&acma saxli “A man built a house”
(a)uSenebi&acs saxli “A man has built a house”

c) hpatronobs mama Svils “A father patronages a child”
upatrnanamam Svils “A father patronaged a child”
upatronebianamas Svilistvis “A father has patronaged a child”

d) moakvsbavsvscigni “A child is bringing a book”
moitans bavsvi cigns “A child will bring a book”
moitana bav§vma cigni “A child brought a book”
moutania bav§vs cigni “A child has brought a book”

e) etamaSebaavsvizayls “A child is playing with a dog”
etamaShavsvizayls “A child played with a dog”
utamasSidavsvszayltan “A child has played with a dog”

f) cxovrobskaci “A man is living”
icxovrakacma “A man lived”
ucxovrigkacs “A man has lived”

The following types belong to the second case (@kvg®verning):

a) mpirdebamama 3vils gaseirnebas'A father is promising a child to go for a walk”
dalpirdamama 3vils gaseirnebas'A father promised a child to go for a walk”
dalpirebiamama 3Svils gaseirnebasA father has promised a child to go for a walk”
a) ucitldeba bavsvs Iga “A child’s cheek is getting red”
aucitlda bavsvs Ilga “A child’s cheek got red”
ascitlebia bavsvs Iga “A child’s cheek has got red”
c) sulsbavsvs papd'A child hates porridge”
sguldabavsvs papd‘A child hated porridge”
sgulebiabavsvs papd'A child has hated porridge”
d) sinavsbavsvs “A child is sleeping”
ezinabavsvs “A child slept”
szinebiabavsvs“A child has slept”
e) modisbavsvi “A child is coming”
movidabavsvi*“A child came”
mosulabavsvi “A child has come”
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The cases must be separated when a morphologisgcsicombined with a same
verb is represented sometime in a nominative ante8mes in an ergative case form:

a) itargebakaci “A man is tormenting” cf.: b) itakebakaci “A man is tormenting”
daitadakaci“A man tormented” itanga kacma“A man tormented”
datagulakaci “A man has tormented” utargia kacs “A man has tormented”
or

a) icereba kaci cerils “A man is writing a letter” cf.:icereba kaci cerils
“A man is writing a letter”
moicera kaci cerils “A man wrote a letter” moicera kacma cerili
“A man wrote a letter”
mouceria kacs cerili ‘A man has written a letter” mouceri kacs cerili
“A man has written a letter”

All the above mentioned types of verb-predicatesif@rease in number of these types is
also possible) must be taken into account in graafpgerb-predicates. As a result of a
computer systemisation of nominal and verbal corartes the user will obtain important

information about a syntactic mechanism of word-egpondences.

THE INTERNATIONAL CONFERENCE
"THE GEORGIAN LANGUAGE AND MODERN TECHNOLOGIES"



-37-

Joomagmo gbol @oibgomo Lobgangdol 3md30y@ g geo
A goa@obs300!

@oobs @m®nJogsbody
Llod s@hogor ganosdgogols do@mngol LoliEgdgdols 0blFo@y@o
L_Lordkipanidze@yahoo.com

Fomdmpoeagbm Jodmymo @oibgomo Lobgangdol 3md3oydghga @geosbsiosls
960l dmwgeodgdol gJl3g@R e LobEgdsdo — MESLM. Loli@gds @ogbgomo Lobgeng-
0l gagdlosl slobogl  do®3g@goom, Gmdggdoi >0fgmgh @oibgomo Labgaol Le-
bgl o doOgm@maoyg® dobosbosmgdemgdl. ogo m®dodsGoygagdosbos ©s dgodangds
20dmYy9bgdymo  0gml @mdgenodg b@ybgodo dpasdo @mygao @oibgomo Labgaols
sbogobobomgols (doy., ob muEsmbaymdgBds), sb ds®3g@gdomn ©s 083Mgd00 sloby-
@0 glodsdobo aodmbsbyagdols (Fogomomsw, 135+Sg+Gen)ygbg@odmgdolomgols.

Joomyga  9bsdo  30809b0L sbsbgs @oibgom Lobgangddo aozomgdom ¥g@™
AOY@0s, godg dglodsdolo godsdbgdo bbgs gbgddo, dog., obpaoliy®@do, gobso-
©sb Jodmyamdo Gmnygmo Gogbgomo Lobgagdo 06@9bgol, Goibggdol aodmboggs go
begds mEmdom-snmbdomno dgagyeo Lol gdom.

Jodmygado, olggg Gmam® i3 dg30 gbsdo, Goigbgomo Lobgangdo ogmgs @omeg-
bomdom, Gogymbdomn s Fommdomn xa9gngdse. yggms Msmwgbmdomno @Goibgomo Lobg-
@0 gO®MoEsbh smol homgeon do@Fogo Goibgomo Lobgaros: 0-6mana, 1-g@hmo, 2-mdo,
3-bsdo, 4-mmbo, 5-bymo, 6-gh9b0, - dgoo, 8-@gs, 9-;bMs, 10-smo. sp0gmgg doOH0gos
@ogbgomo  Lobgengdo: 20-mio, 100-sbo, 1,000,000-dogrombo, 1,000,000,000-doerosm@o,
1,000,000,000,000- 4 @oarombo.

0gO@mndgBoesb 3bMsdg@ol homgmon yggms @oibgomo bobgao s@ol Goygao.
hggb Dgagodenos gsdmgoyggbmm s@omdgBoggero “osbolo” @oibgomo Labgmols godm-
Lobygangdols  gmblE®yJaoobomgol. mg@mdgBowsb 3bsdg@ol homgmom  Jo@myao
@obgomo Lobgagdolomgol opgeolibdgds Lowowg B=10o0lg, @md @oigbgomo Lobg-
@agdols 3mblR@Pomgds begds [B-nitn+nidghol gm@dygwmol dobgogom, sby oy hggb
235J36 @ogbgo — N, 35Tob “dobolio” — B=smo (‘10°), s@omdgBogygero 3b0dgbgmmds
n=n/10 (5] s Vg9wgado Bggb gogghgsm dmgaro Lobol pogmeel); M=n%10 (‘I-©s6

105;)60'86”3;@0 30mgdBo aobbmdEogmes Llod — JoMmggammanmaools, dy9dsbo@sdyamo ©s
bm@gosgeyg@o  dgEboggdgdol  gmbodo  (Gylmoggmmol  gmbo)  dm3mggdbygmo  a@sb@Gols
dgdggmdom  (a®sbdo Ne A-36-09). Fobodpgdsmyg 39deogsiosdo  asdmmdymo  bgdolidogmo
ob@0  g39mgbol  ogBmMAL s  gbsdgmms o  sbsbogogl  Llod - Jo@mggemenmaools,
39dsbo@odgmo s  bm@gosgoyg®o  dgEbog@gdgdol  gmbwols  (@gbmsoggmols  gmbwo)
Fbgggegdyob.

2 hggb aodmgoggbgdm % 6oTsbl (XIY)aobsgmaol bsdmol () selsbodbogsw. obg Gd
r=x%y s dopomomse, Gmeglsi X=18 s y=10, d5dob r=18%10=8
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9-9g s@omdgBoggeeo dbodgbgermdgdobomgols), eyl In@Rgds dgBo. dsgsmmoms:
@obg ‘18- oJgl dgdwgao LAGOYJAHYGOS — [smot@gstdghol o aot 33990 In®gm-
@MA0700 S gaboi09ool gdwgy ol solobgds odmbobymgdsdo mg@msdgsdo.

JoomygaTo @oibggdo 20-0l Igdpgy 99-0 hosmgemomn asdmobs@gos mEmdom
Lol gdodo. Imdeggbm “dobolow” hggb goggbgdm Lowowgl T=20 ws gagerolbdmdm
T-b olby, ®m3 Gogbgomo Lobgangdols aodmbs@gs s0p9ds Fgdegao aodmbobyagdols
dobggom:

[N2T]+Nn3 [ @st[n2Bl+ns+ [Nz dg50ll] 1)

o3 UJgdol dobgogom N @oibgolbmgol 1 s@ol s@sbogoewgdygenm Joddogmo ©s
T="20'= m@0o; B="10'= om0, ,=n/20; n=(n%T)/B; n=((40-n%T)/20)%2; F=n%B.

oy @md, @oibgologols N=57 s®omdgBoggmom  hggb agsdgb m=57/20=2;
n=(57%20)/10=1; §((40-17)/20)%2=1; F57%10=7 > coibgo 57 solsbgds Goibgom
Lobgaodo  ‘57'=> [[2-T[+1[@st [LBI+7+[1-d9Bd]= > [[@@o -mga+1[wsH smad+ dg0-
o dgalll

=>m®der3056300995 0.

®oibgobogol  N=87 s@omdgBoggmsm hggb agodgl m=87/20=4; B=(87%20)/10=0;
Ns=((40-7)/20)%2=1; FF87%10=7 0> @obgo 87 solsobgds Moibgom LobgenTdo

‘87'=> [[4 -T]+1-[@st[0-B]+7+[0-FgB0ll= > [[ mmbo ezl +1:[ ot dgo@al= >manbdm;-
@3 dg000

@obgologol  N=80scomdg@ogymsm hggh agodsb N=80/20=4; B=(80%20)/10=0;
ns=((40-0)/20)%2=0; F80%10=0 > @oibgo 80 solobgds @oizbgom Lobgando

‘80'=> [[4-T]+ O @st [0-B]+0+[0-dg30ll= > [ @b - ea¢z0] 0] w0o+0+0+0]]= >marbdero

Jodmyga o Goibggdo 100-0l gdegy godmobs@gds m@Embdom-smmdomndo, dog@sd
9dBogagl 9698do Moibgomo Lobgangdol aodmbo@gol 0b@gm3mgdoios bgds@ o
Ibgoglos s sobsbgds gdwgao gm@Igemon: V = [M e« F + R]. @ogbgomo Lsbgenols
®obgomo Lowowyg V (Value) doomgds Lsd@sganols M (Multiplicand) 3sd@sganby F (Fac-
tor) aoesdd@sgangdbom s R (Remainderhsdmol dods@dgdom. o3 @930 Lbogee LE®Y]H-
@5do M s R 3md3mbgb@gdo mgommbgg ‘dgodangds 043bgb @mygeo @oibgomo Lobg-

@9d0, OMIgdboz 939909000 go056 gdgy dgbeywggdls:

1. R=V%F;

2. M=V/F;

3. @o@ibg slodwg Loddsgmo d@sgamwgds doddoganby ‘207 sbol dgdwgy —
dod@o3abg ‘10 s smolol dgdgy — dod@ogerbyg 10007

4. M s R s@obsgosamogdygamm  3m33mbgbdgdos. 09 asdm@mggdyammos M,
0ggolbdgds @mI ol go@ol 1-L, oy godm@mggdgmos R, oageolbdgds Gmd
ols g@ols 0-1;

5. oy R-ol (b M-0ol) @o@ibgomo Lopowg s@ol 21-sb 99-0l homgaom,
dodob ®oibgomo Lobgangdo (1) aodmbsbymgdsby oydobmbomn 0]bgds dgoag-
bogno.
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dogooms, miEsmbymdydo smsl dyoesl mmbimiosbsdobmgols Gy @o-
3bgoom Lobgeols 543l dgdgao LEA®YJByos:

[[[ mol+ st somot bymatGgBoll -smo -sbal*[[ dgoo -sbol+[ mmbo -mgol+ st bsodal]

s Mobggodo, 35,783=351000+7100+83= [[220+[10+5]]-1,000+[[#100]+[420]+3]]].

aonygmo Gogbgomo Lobganol Ibmenme dmam bsfomo 9dggdmgdodgds @ bg-
dob. olggg brgds dMogemoomols Fo@dmgdoliol. dopommomsw: 139+Pl+Gen'=sb mpieos-
Gb@5995960L (PI'= g6 s '‘Gen'=ob). @Goibgo l-ob yods (‘15t+P|+Dat'=Jmﬁ(7(y;(n(ydZJ),
M0306000mds Jo® 3o gdageos 30039380 Jbon — Jg -2

Bopomomsg: ‘4000™+Sg+Nom’'=dgmm bosmsly, 239™+Sg+Nom’=m@s begosdybeos-
89659 90,000™+PI+Gen'=mm bdmwsdgsms lggdob.

Fogrmbdomnmds do@godgdygaos byggodlom, @mdgmoi Fob glfagol @oibgobs
©> 396301 Bo@ 390, dopomomsw:  11,0004008 + Sg + Nom' =dognombdgmm bosms-
ligwo, '1139™+Sg+Na'=s b misdas b@sdysaeds. Gngmo Gogbgomo Lobgmgdo 0fgmgds
sboF 9309600 — bodmsisdydo smol bamsl gbmo ="73501+Sg+Nom’ @opamdomo
s FJogmdomo @oibgomo Lobgangdo 3o ymggemgols ofgdgds @mama gomo Lo-
OJ3o-

MESLM bLolb@gdsdo dm@gmmmyog®o @gdbogmbo ©sogm 3obmbogy®d ©s {glig-
dob g gdbogmbow. 3obmbogy®o @gdlogmbo (CabDic) stols dmbsizgdms dsboli googno,
@mdgardoi dgeols Lodygol gobmbogy® gm@dsls ©s dobo Jm@gmEsJBogydo Fgbg-
b0l dod39@9dL dmdol dgbo@ygobmdgdo. dm@OgmAsJBdogg®o Fabgdo sofg@omos m@
Lo gJlogmbem Imboigdms dobsdo: gm@ds{omdmgdol (INRULeX) s Lo@gyggsTos®dmgdols
(DeRuLex){gbgdols @gdlogmbdo. Lobgagdols d@bgds, bdbgdols Yo gds, 3Gme]do-
9o bo@ygsFoddmgds s dgafyds (Lobgangdol gog@mosbgds) b@ybggmymaomos
3353 900m0 @ gdlbogmbgdom. gligbos: gm®MIsFo@ddmgdols (INFeLex) ©s Lodygs§s@dmg-
b0l (DeFelLex)a@sdo@oggmo doboslbosmngdamgdols @gdlogmbgdo. dsgyomomsw, Js@mygan
Lo@Byggonmadsls dodggbo CaDic-do dgglsdsdgds @gds @gs, dobo geo@dsfo@dmgdols §g-
bo (+5°™) s LodygeFo®dmgdol F9lo (d7 ™, +5°M), bomem dobslbosngdamgdols @gdlo-
369830, dgbsdsdolow, LodyggoFo®mdmgdol 8+0rd s gm®dsfomdmgdols dobslosmgd-
agoo — Sg+Gen sbg GmI: dydggbo=d+ @+ gbo="8'+0rd+Sg+Gen Goizbgomo Labganols
BM®do@gdol 0bxgmAdszools (1) gmEdymsTdo gowodmgdom ©s bgdmm hsdmmngmmomo
‘F9b@ggb00  sm3bb70rs ke bem3039903H5995599395-L Slobgs  asd3mlobymgdsdo —
1598'+0rd+PI+Ergos dwymds@gmdems Lbaldrgmo Gomogbmdols dsGBog m3g@s@m@go-
‘do dobo Bgogobgds Jgdgabso@swss dglsdengdgano:

omo=>10; 5bo=>100; bymo=>5; cmnbo=>4; m;0=>20; @G5=>8; z?JPm+(7$m=>+Ord;
+98°M=>4Pl; +85°T=>4Erg, 069 8005 bbors bmor bdmosdgng@sdgdagdds =>

[omo -sbo| + [ 6goro sbol Hmmbo “mz0] +,@o+¢’7’(7pm+[ S00+@g51dg-
(5() +(7$m+(78$m+3,>8m]2>

[[ 10-100]+[5-100]+[4-20]+[ 10+8]+Ord+PI+Erg]=>[[1000]+[500]+[80]+[ 18] +Ord+PI+Erg]=>

'1598'+0rd+PI+Erg
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Computational Implementation of the Georgian Numerds!

Liana Lortkipanidze

LEPL Archil Eliashvili Institute of Control Systems
L_Lordkipanidze@yahoo.com

This paper presents a method of computational ime@fation of the Georgian numeral
system in the Multilingual Expert System of Langeagodeling (MESLM) [1]. The
system is bidirectional and represents inflectibnwomerals with markers that indicate the-
ir ordinality and morphological features. It cae bsed to analyse complex numerals in
any of the cases of the system (for example,m;@smbymdysds) and to generate their
corresponding expression represented with market:iambers (such as 135+Sg+Gen).

In the Georgian language the representation of eusninto numerals is much more com-

plicated than similar transformations in languagigésh as English. This is because Georgi-
an complex numerals are inflected and numbersxqreessed by a vigesimal-decimal mi-

xed system.

Like most languages, numerals in Georgian areitiled®s Cardinals, Ordinals, and Frac-
tions groups. All cardinal numerals from one to &&e simple numerals: 06«0, 1 —
JB0, 2 — @0, 3 — bsdo, 4 — mBbo, 5 — by, 6 — gibo, T — bgowo, 8 — @Ggs, 9 —

G 6@, 10 —50. 20 —mz0, 100 —sbo, 1,000,000 -doerombo, 1,000,000,000 doarosd-
@0, 1,000,000,000,000 @moerombo are simple numerals too.

All numerals fromelevento nineteenare complex numerals. Arguably, we can use the ari
hmetical “base” to construct numeral expressionsthe Georgian numeral system for
numbers from eleven including nineteen we can bsevélue B = 10, so that numeral ex-
pressions are constructed according to the form@an;+n>+ni- gy, i.e. if we have a
number n, then the “Base” — Bao (‘10’) arithmetical value 1+#n/10 (here and further,
we use a whole division)zAn%10 (for arithmetical values from ‘1’ to ‘9"), plus ¢hmo-
rpheme ggBo (meaning ‘more’). For example: number ‘18 has th&ucture —
[somo+dgs+dg50] and after some morphophonological alternationsapped tamg@sdg-

Ao-

! The designated project has been fulfilled by faiahsupport from the Foundation For Georgian
Studies, Humanities and Social Sciences (Rustdw@lindation) (GranfNe A-36-09). Any idea in this
publication is that of the author and may not repnt the opinion of Foundation For Georgian Stwdie
Humanities and Social Sciences (Rustaveli Foundptiiself.

2 We use the division sign % for remainders (r)igfaibns (x/y). So r = x%y. For example when x =
57 and y = 20, then r = 57%20 = 17.
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In Georgian the numbers from 20 up to 99 are espEby a vigesimal system. We use
the value T = 20 as the next “Base” so that numetptessions are constructed according
to the formula:

[N1T]+ng [ @st[Nz:B]+na+[n2: Gy 0ll] (1)

According to this scheme, 1 is a needless multifdienumber n and T = ‘20’0, B =
10 = sma; m=n/20; n= (n%T)/B; = ((40-n%T)/20)%2; p= n%B.

Thus for the number n = 57 arithmetically vewéan = 57/20 = 2; p= (57%20)/10 =
1; ng= ((40-17)/20)%2 = 1; s+ 57%10 = 7 and the number 57 is representedthietou-
meral ‘57" => [[2T]+1-[@st+ [1-B]+7+[1-dg50]] = > [ @@Go - deol +1:[ o soal+ Fgo-
o ggSalll
=>mGderz 0563008905 0.

For the number n = 87 arithmetically we haye=r87/20 = 4; p= (87%20)/10 = 0; =
((40-7)/120)%2 = 1; ;=87%10 = 7 and the number 87 is represented ietomtmeral ‘87’
= > [[4T]+1[@st[0-B]+7+[0-ggBoll = > [[@@o -dmeol +1:[ @s+ dgo@ol= >manbde;-
@3 dgoo.

For the number n = 80 arithmetically we haye=r80/20 = 4; p= (80%20)/10 = 0; =
((40-0)/20)%2 = 0; = 80%10 = 0 and the number 80 is representedhetoaumeral ‘80’
= > [[4T]+ O[ ot [0-B]+0+[0- g all= > [[ mmbo - de¢zol +0-[ @s+0+0+0]]= > marbderg;o.

In Georgian Numbers above 100 are expressed vigegiecimally but schematically the
interpretation of numeral expressions is very @mih most languages — [M ¢« F + R]. The
Value (V) of the numeral is obtained by multiplyiiMy (Multiplicand) by F (Factor) and
adding R (Remainder) to the result. In this rearstructure the M and R components
may themselves be complex numerals. But they dieyoilowing restrictions:

1. R=V%F;
2. M=VJ/F;
3. Up to 100 the Multiplicands multiply by the fact®®; after 100 by a factor of 10
and after 1000 - by a factor of a thousand;
4. M and R are optional components. A missing M igieglent to 1, a missing R is
interpreted as 0;
5. if the value of R (or M) is from 2 to 99, the nuralsrare constructed according to
the pattern.
For example, the complex numewlesnbandydo sosb drowsl mambdmiosbsdo
'35,783’ has the structure:
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[[[ mzol+ st somot+byoatdgBall - sma sba+[ dyoea sbol+ mmbo me;ol+ st bs-
dol;

in numbers, [[R0+[10+5]]-1,000+[[7100]+[420]+3]]]= >35,783.

Only the last part of a complex numeral gets mafksumber and case. For example: ‘139
+ Pl + Gen’ =sbmgescbmsdydgdolb, where ‘PI' = 94 and ‘Gen’ =o4. Ordinality is
marked by the circumfixly -4 except of number 1 (%Pl+Dat'=3oMggarg30) .

For example: ‘4000+Sg+Nom’ = dgmmrbosmsly, 239™+Sg+Nom’ = mdsbegesds-
Gb@s9959 '90,000™+PI+Gen’ = morbdmsdgsmslgdol. Fractionality is marked by
adding the suffixgeo after the ordinal numeral and goes befor numbdrcase markers.
For example: ‘/1,000406(}Sg+NOm’=30gn0m5£gmmboomob(;quo,
1139"+Sg+Na'=s begsdgs besdydaeds. Complex cardinal numerals are written sepa-
rately bodmgesiodgdo smsb bamsb ghmo="73501+Sg+Nom’. But ordinal and frac-
tional numerals always are written as one word.

In the MESLM system the morphological dictionary teeen divided into a canonical dic-
tionary and two lexicons of rules. The canonicatidnary (CaDic) is a database file con-
taining correspondences between canonical forniseofvord and markers of morphotactic
rules. The rules of morphotactics have been desttiito the databases of two lexicons: in-
flection (InRuLex) and derivation (DeRuLex) rulieons. Noun declination, verb conju-
gation, comparison of adjectives, productive dérraand compounding are provided
with support of the continuation lexicons: inflecti (InFeLex) and derivation (DeFeLex)
grammatical features lexicons. For example, ther@an word formﬂgﬁ&yb corresponds
to the CaDic with lemmagzs, its inflexion rule +°, derivation ruleds +, +5> and corres-
pondingly inflection Sg+Gen and 8+Ord - derivatiofeatures. So dymgg-
bo=dgt @zt 9b0="8'+0rd+Sg+Gen. The complex numeral formations lamét upon other
lexemes. Coding of the numeral formation informatiy formula (1) and by considered
limitations allows us to construct the forses b mors beror bderzsdgog@sdyd ggdds to
‘1598'+0rd+PI+Erg and to realise into simple fergtate operations:

000=>10; sb0=>100; bayoo=>5; moboi=>4; mEo=>20; @g5=>8; &5 +75=>+0rd;;
+98°=>+Pl; +85°=>+Erg, so

5038 bb30rs bevo b3 (305990355993 99 I=>

[[ o000 obol + [ bayoro ‘sbol H mnbo ‘0] +,q7(>+3(7P+[ Sm0+@g51dy-
6()] + (78+ (755+Hgs]=>

[[ 10- 100]+[ 5+ 100]+[4-20]+[ 10+8]+Ord+Pl+Erg]=>[[1000]+[ 500] +[80] +[ 18]+ Ord+PI+Erg]

=>'1598'+0rd+PI+Erg
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Joomagmo B3bol 3o@o@ogdoms gangd@@mbygeo gg@bos ©o
dobo 360Tgbgenmds yYiEbmgmmsmgol Jo®mgmo gbol Lfsgangdols
30m39Ldo

bobs ogmgoamsdg, bobm Do®>Tgbody
ndogolol Lobgedfogm 9bogg@lodg@o

B3bs Jodmygemo gbol yOmymgbo s 9dmsgmglo bofogmos. bdby® Rmo-
doms aoobsamobgdols o Lfm@oe asdmygbgdols aomgdg do@Bogo jmdyboge-
300l o965 g0 dggdangdgaos gbols dgaLFogaganmomgol. gl @ goeney-
@0s olgmo gengd@®mbyamo 3GMa@sdgbols dgddbs, @mIggdo oo 3OMbengdg-
b0l odanggsdo ogbdo®gds. gOm-gOom sbgm dbodgbgermgsb Lobi@gdoe 2393-
@o0bgds bIbY® 3oMowopdoms gagld®mbymo g9@Lools dgddbs. ol Loggeyd-
o 5ggds, gOmo Ib®og, 3mdybogoizoolsl bdby@ gm@doms yodmygbgdol
Lobdo@ o  sbognobo, dgmedg dboog, aomgogolifobgdyao o0dbgds  bdbomes
RMAOINGO030 3bLEGYJ30s ©s LEHOYIBHYO.

3MbLA@gJ300bs s LE®YJBH YO0l dobgogom BIbgdo @oymxzogos mnb
Bo3oe ©o 14 Jggoobogmegsm. 3odggen Boddo gl bofomowss Fo®dmoegbo-
@0 Y3ggees godesdogomo s bodgog-dmJdgogdomo bdbs. bIby®o gm@dgdo
oo gdgmos mgdol bodobms Jobgogom: -md, -gd, -8d, -53, -0 ©s Yngdob-
bodbm.

The conjugation of verbs is diveded into_four types and 14 parts
I @odo II oso I @odo
IV tipi
Nel --stemmd N7 3--stem N9 --stemgdo Ne14 irregulars
N2 --stemgd a--stem Ne10 -stemggdo
Ne3 --stemsd /Oﬁ,b-stem NIl o--stemgdo
N4 --stemsg N8 do--stem N12  g--stemgdo
Ne5 --stemo po--stem Nel3 --stem-oo
Ne6 —-sterad” «--stem

II Bo3do aog@mosbgdygaos o0bgg@loygao, dobol @opol, bdbgdo. o9
@oado m@o, dg-7 s Ig-8,  J39H0305 2og@Mmosbgdaeo.

I @odol bdbgddo msogdmy@ognos gbgdbomo ggo®ols bdbgdo. dglodg Gos-
‘do bygmo bofoaos. ©0bs5dogy®@ gbgdoml gmdmds mmbo (339 — dg-12), beoaom
LEAoB0gyaL gomo — dg-13 bsFogro.
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IV $03Tdo dgeols gggams Lobol mogolgdy@o bdbs. dsbdo Ibmame 9@-
00, 3g-14, Jg9@0305 2odmymyoeo.

300A53> dm03ogl bdboms Ladogdm LolGgdsl, Gmdgalsi slggg o-
9JOm3zgos Modpgbody ddyero:

3bol L{ogegdolols @s dobo sbognobolsl oo dbodgbgamdbs gbodgds
gbols dgaL{oganganobomgols 3s@s@ogdol dofmwgdsl. 3Oma®sds ageolibdmols
o3 3oMoEoadoms LOymo Lydsmol dofmegdsl, domo LgdsbBogzy®o dbodgby-
@emdgdols o B96J30g00L go3bmdsl. dobs 0dbgds m@gbmgsbo, mydis gbo-
05> MomEgbmds  Iglodangdgaos  2o0bos@ml  dmmbmgbols Jglsdsdobow s
30maAda@o LOYymaols jgogmos ggom.

b3byd BmAOIosms smgolgdolomgol oo dbodgbgermds gbodgds  3mb-
LAOYJ300lL sbogobl. Jo@mygero B3bol mogolgdbydgdboms aomgsenolifobgdom
Fobopowgds ool ol bodygomgds, Gmdgeoi Jodase Fo®dmshgbl bdbom
aodmbo@ o dmgdggdols 3mbgdgd e dbodgbganmdsl s 53ogg EML gbol
‘dgaLfogangeols  goosbogobgdobgdl Fobospawgdol bbgs (g309d0l  bdbslomsb
‘dgoogligos-dgfymdols Tgbgdb.

db0dgbgermgobos @y LobGsJby® JmbLE®yJ3ogddo bdboms Tgno®-
096960l s PAMMS MsbdodEygdmdol sdbobggano dsbogol dmfmgds. jmb-
bEAOYJ30900L  gosbogrobgds bgaols dgyfymdl bdby®d gm@dsms dods@mgdy-
ol somgoligdsb.

Go3g 33y do dmmoglgdygmo 0dbgds goobogobgdyer bIby®d Go@-
dg0bg opgogm@o Gg9dLBgdo, L3gEaosmycse dgddbomo my 5309bFY@o.

Joomyemo  bdbol  o@owopdoms  gengdBOmbymo gg9@Los bgeols dg-
Tymodl gbols smgoligdsl ©o a03mygbgdyamo odbgds dmam® 3 woliGsbioy®o,
obg gmbdoddymo Lfsgagdols 30mi39Ldo.
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The Electronic Version of Georgian Verb Paradigms ad its Importance
in Teaching the Georgian Language to Foreigners

Nana Shavtvaladze, Nino Sharashenidze
Thilisi State University

The verb is the major and at the same time the pwaplicated word form of the Georgi-
an language. If not analysed and used correctiyénbal forms may become a deterrent
to the simplest forms of communication. Clearlyerthis a great need for the creation of
electronic programs which will support the languéeganers to overcome the difficulties
in the process of correct usage of verb-forms. €uuh system is the electronic version of
verbal paradigms. This programme is based, oorleehand, on frequency analysis of the
verbal forms in the process of communication andhenother hand, on the specificity of
construction of the verb-forms. Their structurel aiso be considered.

According to the types of verbal constructions #meir structure, verbs are divided into
four types and fourteen subtypes. The first typeeob includes all transient and medium
active verbs which are presented in six subpartge verbal forms are grouped according
to the verbal endings of the sterab; -eb, -am, -av, -iand ones without a stem verbal en-
ding sign

The conjugation of verbs is divided into four typand fourteen parts

I @odo II oso I @odo IV @odo

Nel --stemob Ne7 m--stem N9  --stemebi Ne14 irregulars
Ne2 --stemeb g--stem Nel0  -stemdebi

Ne3 --stemam ,h,s-stem Nell  i--stemebi

Ne4 --stemav Ne8 mi--stem Nel2  e--stemebi

Ne§ --stemi gi--stem Nel3  --stem—ia

N6 --sterr@l” u--stem

The second type includes inversion verbs and thiesvef “MANI” rank. These forms of
the objective range fall into thd"and & subparts.

The third type includes those verbs which posm?assive voice. This type is further
subdivided into five parts. Four parts (frofl ® 12") choose the dynamic passive and
only one (18) uses static passive.
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The fourth type which only has one subtype"{Btibtype) unites all kinds of irregular
verbs.

The program contains several verb search systemeshwill be tied to several links.

It is very important to provide learners the vedsguligm while teaching and analysing the
verb. The programme plans inclusion of the whatege of these paradigms and explorati-
on of their semantics and functions. Initially, fwsgramme will be bilingual, though the
number of languages may be increased dependingeodegmand and the programmes’s
development.
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335035M500335¢ 0 dmEgeo YgG® ool Imbsigdms dsbols

Foddmeagbolomgols
(bogombols @slidols Labom)

9356 hbsody

LoJodmgganml @ gdbogg®o 9bogg@Lodg@o
levan@dr.com

Joomyga 96530 yggars dgbodanm Lo@ygoxm®dol dmbsigdms dsbol dgddbole-
030l goe@gbo bsymxzog@o s@dmhbos 3s@oeoyds@gmo (3OmEyJ3oyemo) dowamds,
@mdgols Jobgogomsi bgdoldogHo baby@o ob Lobgamyg®o do@mgdygemo LoGygeoRnm@ds
doowgds gydobs s 3Mmgx0l-byxnodlgdol dglsdsdolo 3mddobsizool 3GMEYJ3ogmo
FTgbgdol Lodygomgdom. 3s@opogdol dJobgogom, Lodygzgoxnm@dgdol GmEsmy®o  ©o-
3MM3950l IgmmEolasbysblbgsggdom, gl abs odenggs dgyoo®goma 9a@eM 3mdds]-
A9® dgogal, dog@sd Jmomnbmgl 3s@swoadol bgdoldogmo [g3dol sggdol bylb@ ©o
5009335090 Bo@dos@obsizosl. gl goblisgygmmgbdbom 3b0dgbgarmgsbos sy obsioy-
@0 gbgdolsmgols.

o3 doamdols dowds @hgds 9.(. gm@dsyigmgmo Lodyggdol (gogd®gdol) dmbe-
(99ms 65bsTo FodImeagbols bsgombo, @oash, s@Lgdymo a®dsds@ogymo 3mb3gs-
(300l 05bobdoE, oo 5> ogm IoMoEogds — FMMIoms JOMMIEomds, MMIgeno
Amdgeody 3Omeygdaogeo [gbol dobgegom a®sds@oggmomsd @obsdymgdyao. od
0go@bab@olowsb gsdmdwobody, gogd®gdols dmbsigdms dobols dgdbs Igbodangdg-
oo IbmeE  oa®mggdols 3Mobiodom, @oi3  gFobssmdwgygds dmbosigdms dobols
sbo@hgbo bofoeols Fo@mdmeagbols 3M0b303l. sdobmsb, op®mggdol dgmmeo, dob-
0ngol s@lgdyeo dmboizgdms dsbol sJ@gseoboiool LJgdosb godmdwoboty, bo-
Jgdo 989JBa®0s @gdbogy®@o Lobdymol (g.0. gbsdo 3mFgbioyg®se doGmgdymo
4390 Lodygonm®dol sLobgol) dolow§gge.

OMamA(3 3boym 0. xobsTosl Jog® Yrgd®gdol 10000 LoRygzeonm®dsby ho@e-
@909ds  9Ju39@0dgb@ds, Fomo SoLm@yE@o FPIBsgaglbmds (3odgger Goydo, bdbo-
Lo®mgodn) 0gmags gohmo s 0dsgg LEAJBHIO0L xagngdew, GmImgdoi dgoEeggb go-
0356900lgob Jbmme bafoans900m asblbgoggdyen Lodygenm®adgdl, dopsmomsw:

I, dmibs, dodbss, dodmboi, Imambsiss, dmmlyy, deadbes.

bodsbpmdamogos, G®I 6. hedlgol mgm@ools mgombsb@obom, sdygo® xa9ado
dgdogoeo  Lodygoxnmmdgdo msgolbygeme dgodangds hsomgogml Lyan @sdwgbody
30meygdagogeo Fgbol Lsdygsmagdomn gomo gm®dowsb dJomgdyge gm®dse. o d9bgd-
M0go© BBYds Ym@dogy®o sbogmpos 3s@opogdol 36gd5bmsb, GMIgedoi ,,335bo-
B9dol* Be@do@yd Aol Msdsdmdl bofoms dm @ gdbygao LoGygonm®mds (53 dg-
dobgggsdo  dm@ml), beogm ,,335P0050m@mgdol gm@dogy® @mal — gbs gy ol
bofoamsgo, bmaxg® — “o@ol’ bdbol V33930000 FM@Ods, 5b Jomo gmddobsigos (dg-
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bobodoboE, -8, =08, =@ =035 -gJ -@3). gb Sbogmgos 3ogg YRO™ mngombohobe
bgds 9Jl3g@m0dgb@do osLBY@gdgeo 3Omeaydaogmo Fglgdol dgbsdanm  3mddo-
boi309d0L (“330bogegdly@o Bm@IsFo@dmgdol” gm@dsgy@o Godgdol) dgos®gdbom
9360dgbganm @omegbmdom (M53, BoJ@mdMogoe, dg3ommdgdygmos Lfm@go d&4bgols
BOOdoms 5OsOLYOMdom — PEgH®Jool AsdsGoggmo oMoy 33 germdom). dogo-
@oms©, bdbobo@mnolbomgol 3OmEyJaosms Fygool yggansbyg gogdEgergdyeo gosco-
SbBo dbg godmoyydgds:

RGO ORGORLIORQ00 SRQFOLIOR0Gs ORFOLOLGI-

390dm, blgbgdye dslognsdo, my o@ bhogmgmmom gOMRM@dosh  xa9nRgol,
sdmbgbogno ogm Lyan 12-dpg goblbgeggdymmo LEA®YJ@g®ol xaugo.

BOS0E0Ymo  yMsds@Gog o doamdol mgsmbsb@obom, bsfomszgdol (,,gemo-
A03900l") osdmgs 5@ [FodImowygbl Lob@oJly@ Jmgangbsl, 0do@dmd @mI o3 dg-
dobgggsdo Lodygogm®dgbol dgages @ 0f393L Fobswowgdol ULbgs §g3¢9dmsb do-
00 bob@oJbygdo POMogOmmdol bobosmols dgagensl s dJoMoms@sw  gsdmoygbgods
3Ombmoygao dobbgbolsmgol. s3pgbswe, gobboayao dmgengbols s@{g@obsl @ b-
> 04l 2odmygbgdyemo BHgMdobo ,,35@Ms0d5° dolo FMowoiogeo 360dgbgamdom.

dgmeg dbcog, dogbgosgs®  a®sds@og o 0bBgm3MgHs3E00l  sMs@ligdmdols,
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Usage of a Quasiparadigmatic Model for the

Presentation of a database of Udetres
(Introducing a topic for discussipn

Levan Chkhaidze
Technical University of Georgia

levan@dr.com

For the purpose of creating a database for alptissible word-forms in Georgian the pa-
radigmatic (productional) approach has provedetdrintful. According to this approach any

correct verbal or nominal word-form is receiveccompliance to the productional rules based
on the type of the paradigm and the combinatiérthe stem, prefixes and suffixes.

In difference from the theory of Total Collectioh\Word-forms, this approach presents a
much more compact scheme for the flexional and aslhe agglutination languages.
However, it demands correct and adequate formalisdébr the construction of each me-
mber of the paradigm.

The problem of presentation of the so-called “Ueigt(non-changeable word-forms) in the
database remains beyond this approach. Accorditiget@present grammatical conception
they don’t possess a paradigm that is the gramaigtiadopted entity received by some
productional rule. From this point of view, the @&fien of the data base of the “Udetres” is
possible only if the principle of collection is dj@ol, which opposes the presentation prin-
ciple for the remaining part of

the database. In addition this method, becaudeea$pecificity of the actualisation scheme
of its database, proves to be less effective ipe@sof the presentation of all the potential
word-forms of the language.

As revealed by the extensive experimental studiOgd00 non-changeable, word-forms con-
ducted by l.Janashia, their absolute majority (pally, adverbs) is divided into groups of si-
milar structures/word-forms which differ only byetkending particles. For instance:

sors, sorsa, sorsaa, Sorsac, Sorsacaa, Sorsve, Sorsya.

It is worth noting that from the standpoint of Cheky theory the word-forms —parts of

such groups can be considered to be a form rec&iwedone form merely by applying se-

veral productional rulesThis naturally brings about the formal analogy with the con-
cept of the paradigm where the formal role of ‘peasi-stem” is attributed to the word-

form used without the particle (in this cages), and the formal role of the “quasi -en-

ding” is played by a particle or in some caseshgydontracted form of the verbdols”:
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(to be) or the combination of both (respectively -aa, -ac, -acaa, -ve, -ya). This ana-
logy becomes even more visible by the relativelalémumber of possible combinations of
productional rules which can be classed as “quesienal derivation”. This is conditioned
by the lack of cases and general grammatical nangdability of the form typical of
Udetres. For instance, the most widely spread nan&the set of productions for the ad-
verb can be represented as follows:

advilad, advilad-aa, advilad-ac, advilad-ve.

More specifically, if the groups characterised Ioyyoone form are not taken into conside-
ration, according to the data, the number of tlwigs characterised by variety of structu-
res will be approximately 12.

According to the point of view of Traditional Graramthe addition of particles is not a
syntactical phenomenon as the change of the wor-fines not provoke the change of
syntactical connections with other members of #reence and is primarily used for proso-
dic means.

Consequently, the term “paradigm” should not beliadpn its traditional sense to denote
the phenomenon discussed above.

On the other hand, in spite of the lack of gramoahtinterpretation, achievement of the
formal_ connection between the word-forms by membéthe group by means of produc-
tional rules is of major importance for the unifica of the structure of the database and its
completeness. Thus the application of the term Sgpeagmatic model” seems to be more
appropriate.Ilt must also be noted that the elemeaintse “quasi-paradigmatic” model are
visible in those fragments of the database whicdsess a traditional paradigm. For exam-
ple, the paradigm of the stem ;- includes not only the following word-formscs, kac-
ma, kacisatvis but, also, the word-formgacive, kacmac, kacisatvisya.

It is still a matter of discussion how correctstto broaden the linguistic models of the
Georgian language which will certainly broaden tlo@cept of the syntactic connections
and provide the inclusion ahe “Quasi-paradigmatic” (i.e the model which depicidivi
dual features) model into the frames of the tradal paradigm. Such developments of a
theory are quite well-known in the history of thmestific thought: for instance, the follo-
wing statement of a well-known thinker about imaginfigures is known by everyone: “I
see them but | do not believe in their existence”.

Moreover, the more detailed study of the “quasxitbnal” types of word formation in
respect of their possible connection with the phiorsgructure of the “quasi stem” and spe-
cific semantic features presents considerable ipedgnhterest for the perfection of linguis-
tic databases. This issue can become the objégattbér linguistic studies.
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The Means of effective search of Suggestive
Forms in the internet version of the Georgian Spethecker

Levan Chkhaidze, David Jashi

Technical University of Georgia
levan@dr.com

The search for the correct suggestive forms whiobld/resemble the word to be determi-
ned is among the tasks which should be solved dgplellchecker. This resemblance is ba-
sed on the errors made in spelling. In additionhi® problem of the functioning of the
spellcheck, This task seems to be problematic faoraated spellcheck as well as due to the
creation of other products of the programme fordbmplex systems such as the systems
designed for search text databases using natugudaes.

The search system algorithms for suggestive fohmsld be heuristic as they are based on
various hypotheses taking into consideration thedm character of the mistakes made.
Among these are the algorithms of “close textuséneblance” based on the simple hypot-
hesis of the word deviation. This means that #ngaded word contains only one error ari-
sing in the process of inserting two neighbourtiggrias by hand. The similar distortion
may also be caused by deviations in semantic dasiioal agreement. As revealed by the
so called “spellcheckers “such mistakes belondghéomost widely spread type. However,
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this does not exclude other cases of deviationtlams turns the simple scheme into a com-
plex one.

Currently, the algorithms based on the above roeatl principle of suggestive forms
such as “ insertion of one littera”, “deleting afieolittera” ,"replacement of one littera”,
“inversion of the neighbouring litteras” can be smlered to be de-factostandard in the
commercial market of similar systems. In the preagscreating a “spellchecker” the reali-
sation of an effective means of standard sugge$tinres presents an important problem.
On the other hand, because of the heuristic natutiee text distortion model all the sug-
gestive sentences should referred to the authtiteofext or the operator (according to the
context) in order to select the correct variant.

The authors of this paper have elaborated a spggsém for storing the database of the
internet version of the spellchecker which faciétafast search of the correct word-form as
well as a fast suggestion of suggestive forms withe frames of standard models of text
distortion.

The proposed system is based on the presentatithre dist of words as a ramificated tree
“B+” the knots of which contain the list of littesawith the remaining words starting stra-
ight afterwards.

If there are two or more fragments of the possiaded coming after the littera, the connec-
tion is made possible by means of the subordinate. kf there is only one corresponding
continuation it will be inserted in the knot agteeta. This structure resembles the alphabe-
tic order of lexical constituents of the Georgians in which the neighbouring words dif-
fer mostly by the last part.

In the case of an exact search the logarithmicuewi@in of the basic search operation (such
as comparisons, movements towards the neighbolknag) for the given structure of the
saved data is clear. In the case of a suggestaelsdased on the hypothesis of the text
distortion, the ramification necessary for the sbasf the correct form cannot be perfor-
med more often than the number of literas of tistodied word. This means that the num-
ber of backtracks to the tree should not be mase the length of the word which means
that it does not depend on the number of the saterds. Thus as the average length of
stems for the Georgian language is known (not rtia@e 10 - 12 litteras) and can be consi-
dered as constant the logarithmic estimation igptable in the case of a search for sug-
gestive forms as well. However, this figure is munegher than that for the exact search.
The database of Georgian nominal stems processeithdainternet version of the spel-
Ichecker contains more than 150,000 units, the murabknots exceeds 12,000, the avera-
ge length of the knot ranges between 5 - 10 ndudineg several knots arranged at the
stem of the tree.
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The database of the endings of nominal word-fosmauch more compact due to its regu-
lar structure. It includes 30,000 items (for diffiet types of declension).

The development of algorithmic system made it gadsdb solve the problem of search for
some “untight” complex heuristic models of texttdriion without increasing the rates of
logarithmic estimation of search operation.

Currently, the following algorithms depicting theucial aspects of Georgian word-formati-
on are realised in the internet version of the Gieorspellchecker:

the model of “glueing” two neighbouring worthe loss of the interval between these
words)arakvas _> ar akvs,

the model of uniting two logically equal stemeslised by the composite lacking in the
system the components of which are not separatediyphenianvar-Tebervali

- the model of uniting two logically dependetdras realised in the system by the com-
posite without the hyphewryrilmasstabiant,

- the model of formation of the noun by meanshaf generalization the property well-
known to the systembalagani > balaganuroba

- the model of formation of the noun by means of eamfig the property well-known to
the systembalagani > balaganuri
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Main Principles of Distance Teaching of Georgiamas Foreign
Language

Giuli Shabashvili, Ketevan Gochitashivli

Thilisi State University

kgochitashvili@yahoo.com

Distance education is thought to be one of the momjressive, modern, cheap, available
and flaxible systems in contemporary educationatepThe West is especially interested
in this very system of education, so it has quikeng history.

Different languages possess many courses of desteacning. Creation and realization of
these courses are beyond individual initiativetitusonal and state support are demanded
greatly. Indeed, one can compose a content, bugrdaechnical support, availability and
prominent financial and human resources as a stippor

And what is about Georgian educational spaceat items are to be considered while
creation of distance course of teaching Georgiafomeign language?

Unfortunately, deficiency of the distance coursésseorgian, as foreign language, is a
reality. Several reasons dominate: scarcing of wmess, absence of proper institutional
and state politics, modern methodology.

What should be the standarts for teaching of Gaar@s foreign language?

+ demands of the students are to be satisfied. Sesteidents can be included within.
They are as follows: on-line lectures, links fodainal information, consultation by
e-mail, forum and chat discussins, testing. Duratid course depends. Courses are
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strongly recommended to be evaluated by the stadetitey have to send back the
spetial forms to coordinator of teaching and doeof the course.

Several factors are to be taken into considardtjotine teachers while composing
distance teaching course for Georgian, as fore@igguage.

+« adaptation of a course to socio-cultural enviroment

+ adaptation of a course to phycho-linguistic envinent;

% detail description of a course;

% detailed time-management of teaching;

+ exactness of a course and its material, taking d¢otgsideration the purposes of each
lesson;

¢+ structure of a course;

% on-line activities between a teacher and a student.

Classical method of education is to be applied, moving from simple conjunction to the
complex one. Besides, on-line course must be predgelevided into segments to make the
course comfortable for visual perception.

Content of a course is destined to develop all tmmpetences of knowledge of a
language: writing, reading, listening, speakingaper methodology wuld provide all four
competences simutaneously.

listening/speaking - audio and video-resources.
reading/writing - different types of exercises.

Activities towards reproducing must for the firsige, next — that of producing. Certain
topic can cover both activities.

The following stages and principles are to be takémaccount while planning the course.
| stage _teaching of Alphabet, basic lexical foand grammer structures of language.

Il stage _ deepeining of teaching into lexical fdsinstudying synonims, phraseology and
idioms, free reading and undersanding of a texpdidged on Georgian classical writings)
lll stage _ profound study of grammar structruréaofyuage. Syntax and style of the
Georgian language. Elaboration of culture of wgtand speaking.

IV stage _ Rhetorics of business language. (ellelti

V stage _ Scientific and accademic style. (ellejtiv

VI stage _ Theoretical course of Georgian grammanvey of all grammar categories,
linked up as articles).

Finally, it must be outlined that distance teachdimginishes the part of a teacher, ge/she is
more a tutor, than instructor, controlling the sl comprehensin.
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The Grounding Questions of The Mathematical Theoryf
The Georgian Language and Thinking

and

Some Subsystems of The'Version of

the Voice Managed Georgian Intellectual Computer Sstem

Pkhakadze K. Sh., Chichua G. T., Vashalomidze A. GGabunia K. A.,
Abzianidze L. V., Maskharashvili A. K., Chikvinidze M. L.

St. Andrew the First Called Georgian UniversityTtie Patriarchy of Georgia
The Open Institute of the Georgian Language, Laayici Computer

At the presentation we will overview the main réswf our researches, which are currents
for the aims of elaboration of the mathematicabtlieof the Georgian language and thinking and
construction the talkie Georgian intellectual comepsystem. More strictly, at the presentation we
will concentrate:

1. On the lingual ideology, which we call as GeargiLingual Ideology;

2. On the Georgian language’s theses;

3. On the some grounding questions of the mathesaiateory of the Georgian language and
thinking;

4. On the results of that our researches, whichcarged on for the aims to create the speech
synthesizing and recognizing technology for the IGiam language.

Also, at the presentation we will demonstrate stimse subsystems of th&\ersion of
the Voice Managed Georgian Intellectual Computest&wy, pre-versions of which we have
already constructed. These are:

3. 1. Georgian Grammatical Spellchecker System;
3. 2. Georgian-Mathematical Translator System;
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3. 3. Georgian Many-Lingual one way Translator 8yst

3. 4. Georgian Text Reader System with Fixed Voice;

3. 5. Georgian Text Reader System with User’siBiisgto Build in an Own Synthetic Voice;
3. 6. Georgian Restricted Speech Recognition System

3. 7. Georgian Voice Managed Internet with Voice, Georgian Talkie Internet;

Generally, our researches aim for the complete amchl (i.e. computer) and
mathematical (i.e. computational) modeling of theogian language and thinking. More strictly,
our researches belong to the foundations of mattiesnand mathematical logic - mainly to the
logic of natural languages, to the linguistics —infyato the computational and mathematical
linguistics, and to the computer science — maiolthe artificial intelligence. In more details:

1. We are studying the natural logic of the Georgiatural language and we are trying to
elaborate the contemporary mathematical type lbgi@nmar for the Georgian language on the
basis of Frege’s, Montague’s and Chomsky's geraratoaches;

2. We are studying natural Georgian written, spaked thinking languages as differently,
as well as in theirs inter-relation and we arentgyto elaborate the mathematical theory of the
natural Georgian language and thinking - in otherds, we are elaborating the mathematical type
qguasi-formal intellectual theory, which will beorsorphic to the natural Georgian lingual thinking;

3. We are studying the natural Georgian spokenuiage for the aim to create the modern
speech synthesizer and recognizer systems foratineah Georgian spoken language;

4. We are aiming to equip a computer with the radt@eorgian speaking, listening and
thinking abilities through the softwearing it withe mathematical type quasi-formal intellectual
theory of the natural Georgian lingual thinking amith the Georgian speech synthesizer and
recognizer systems.

These researches are begun in 1999 and since B893gb under the theoretical and
technological aims of the State Priority PrograniP®p “Free and Complete Inclusion of a
Computer in the Georgian Natural Language Systarhich aims are shortly declared above.

The program “Free and Complete Inclusion of a Cdewpin the Georgian Natural
Language System”, which is aimed on developing deno technological tools for the Georgian
language, was proved as SPP in 2002.

By now we are working out the project “FoundatiafsMathematical Theory of the
Georgian Language and Thinking and Sub-systems@ffi Version of the Voice Managed
Georgian Intellectual Computer System”, which iguwarent subproject of the SPP “Free and
Complete Inclusion of a Computer in the Georgiartukd Language System” and which is
funded by thest. Andrew the First Called Georgian UniversityTbe Patriarchy of Georgia

Below, we will shortly describe main theoreticgbits of our presentation:

1. A very important result of our researches is tieav lingual ideology, which we call as a
Georgian Lingual Ideology (GLI). - It must be unidezd: We call this lingual ideology as GLI
because of the natural mathematical specifics ef @eorgian language give us sufficient
arguments to believe in it. — On basis of the Gld declargi) as Georgian language’s general
thesis:

(i) Any natural language and thinking, shortly anynatural lingual thinking is a result
of natural extension of Primary Mathematical Theory (PMT): Here, the PMT is a quasi-
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formally extendable (i.e. symbolically developable)quasi-formal Euclid type axiomatic
theory, which language (basic alphabet) is calledsaPrimary Mathematical Language (PML)
and which basic notions, axioms, general rules afifierence, and general rules of extension are
in all humans universally existed primary semanticdates, because of which they are called as
Primary Mathematical Concepts (PMC), or as Inborn $mantic Data (ISD).

2. The very important results of our theoreticadearches, which besides the natural
Georgian lingual specifics are based on Prof. Hmakadze’'s notation theory, on his general
semantic program, and, also, on his sufficientlgegal 0 mathematical language, afi¢ and(ii),
which we have already declared as Georgian langaiabeses in 2008 at the international
conference ofiModern Problems in Applied Mathematics” dedicated to the $Canniversary of
Iv. Javakhishvili Thilisi State University and 40-anniversary of I. Vekua Institute of Applied
Mathematics: It must be underlined that differerftigm above declared Georgian language’s
general thesis we have already sufficiently pro@brgian language’s theses, which are state
below:

(i) Georgian Language is a result of formally extesion of the PML.

(i) Georgian Lingual Theory is a Georgian type modication of the sufficiently
general [0 mathematical theory.

3. At the presentation we will shortly overviewédntelation between Georgian written,
spoken and thinking languages and there will becrileesd the Core Part (CP) of the Georgian
language and thinking as a quasi-formamathematical theory. Also, we will present somsida
notions, some axioms, some rules of inference ankgules of extensions of tHismathematical
theory. In addition, there will be shown that theé @f the Georgian Written Language (GWL) is a
formal extension of the CP of Georgian Thinking gaage (GTL). Besides above mentioned, at
the presentation we will concentrate on such grmghdguestions of the mathematical theory of the
Georgian language and thinking which are mathemlatlefinitions of the Georgian declarative
verbs, nouns, adjectives, adverbs, quantifiers r@ao declination system, Georgian conjugation
system, Georgian syntax and quasi-syntax pairsydieeo simple and complex sentences, and,
also, we will concentrate on mathematical natuee,dn mathematical definitions of different type
Georgian grammatical morphemes.

4. The another trend of our researches is perforfoedhe aims to create the speech
synthesizing and recognizing technology for Geargpoken language. By now, with the help of
different approaches we have already constructeddifferent Georgian text reader systems with
fixed voice and the first experimental version bé tGeorgian text reader system with user's
possibility to build in an own synthetic voice. Alsve have already constructed Georgian speech
recognition system, which recognizes Georgian dpaéih 97 percent of recognition in restricted
lexicon with 300 words. In addition of above mentd, by now we are elaborating the Georgian
reader-listener system with user’s possibility toldin an own synthetic voice. Here, it must be
underlined, that the Georgian text reader systemh wser's possibility to build in an own
synthetic voice is a one of the main sub-systeth®fGeorgian reader-listener system with user’s
possibility to build in an own synthetic voice: Wg to solve the speech recognition problem for
Georgian basing on the method of internal listenfagrording to this method for the recognition
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of a Georgian word pronounced by some Georgiankspahe Georgian reader-listener system
with user’s possibility to build in an own synthetioice will use its ability to synthesize the
natural spoken form of this Georgian word in theurel spoken voice of this Georgian speaker. -
To this direction, as was mentioned, at the presiemt we will present above underlined Georgian
Talkie Internet: This will help us to make shoregentation of the Georgian Text Reader System
with Fixed Voice, of the Georgian Text Reader Qysteith tools to Build in it Users Synthetic
Voices, of the Georgian Speech Recognition Systdmch, and it is a clear, are main subsystems
of the Georgian Talkie Internet.
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Besarion Sologashvili, Zaza Injia

Internet text-to-speech Software INTERBU

Blindness is very hard barrier for people for working and intellectual growing.

Main aim of authors is to create helper tools fardto partially solve their problems and
to allow them writing, reading and looking for imhoation using computer.

In 2004-2007 we have designed Georgian text-toetpseftware BU. This program

allows blind users to listen books, to type tetdas;orrect and print. This program is used
by blinds in main libraries of Georgia.
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Today besides other ways the people takes infoomathnd communicates with Internet.
Therefore adaptation of internet possibilitiesidbnds is very actual problem.
Georgian text-to-speech software with internet tmhs can be used as more completed
package.
The program INTERBU includes these units:

1. Searching system;

2. Web page speech-browsing system;

3. E-malil system;

4. Skype system;
Accessing to web pages succeed by Windows Int&xyabrer Activex.
Collecting of favorite web pages, links on web saged searching is possible. We use
Google search engine.
Program includes main elements of mailing: sendimdj receiving mails and files, address
book and user accounts organizer.
User can find addresses by Skype, make call andbgtepeech.
Besides Georgian language user can switch voiEmghish or Russian speech (Microsoft
speech engine must be installed for these langhiages
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