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proeqti gardamavilia. igi daiwyo gasul wels da sruldeba momavali wlis
aprilSi. warmodgenili teq.-angariSi exeba a.w. Sedegebs, romelic miRebulia
proeqtis amocanebze muSaobis Sedegad.

1. „imedismomcemi“ marSrutebisgenerireba (proeqtis I faza).

am punqtSi warmodgenili teqnikuri angariSi asaxavs mesame amocanaze muSaobis
Sedegebs meore tranSis periodSi. igi aseve moicavs testirebis Sedegebs. amocana 3-
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iTgadawyvetilia evristikuli midgomebis agebis amocana,romelicirCevs e.w. „imedis
momcem“ marSrutebs SesaZlo marSrutebis simravlidan da romelic Zalian
mniSvnelovania proeqtis amocanebis SesrulebisaTvis pirvel fazaze. Seqmnilia
programuli uzrunvelyofa da miRebulia testirebis Sedegebi. dazustebulia da
koreqtirebulia am amocanebis pirveli tranSiT miRebuli Sedegebi. gansakuTrebiT
gamovyofT drois fanjrebis CarTvas modelSi da SesaZleblobiTi tipis
SezRudvebis dadebas imedis momcemi marSrutebis generaciis algoriTmSi sxva
SezRudvebTan erTad.
teqnikuri midgoma. imedis momcemi marSrutebis generireba ganxorcielebulia

calkeuli momxmareblebis moTxovnebis SefasebaTa analiziT, maTi geografiuli

mdebareobiT; aseve gaTvaliswinebulia satransporto saSualebis maqsimaluri

ganarbeni, droiTi fanjrebis SezRudvebi da satransporto saSualebis

tvirTmzidaoba marSrutze momxmareblebisgan tvirTebis moTxovnebiT.
upiratesobebze dafuZnebuli evristikuli algoriTmis Seqmna

dReisaTvis NP-sirTulis amocanebi Cveulebriv gadawyvetilia miaxloebiTi
algoriTmebis gamoyenebiT (evristikuli da meta-evristikuli algoriTmebis
CaTvliT), romlebic dafuZnebulia sxvadasxva gonivrul warmodgenaze, romelic
jamSi gvaZlevs vipovoT „kargi“ da racionaluri gadawyvetileba saWiro
momentSi.proeqtSi Cven ganvixilavT VRP problemis gadawyvetis or-fazian
midgomas. pirvel fazaSi yvela dasaSvebi - didi raodenoba marSrutebidan virCevT e.w.
„imedis momcem“ marSrutebs. meore fazaSi- agebuli imedis momcemi marSrutebidan

amoirCeva optimaluri marSrutebi, rogorc satransporto qselis dayofa Caketili
marSrutebis saxiT. es ukanaskneli xorcieldeba minimaluri dayofis amocanis (the
minimum partitioning problem (MPP)) gadawyvetiT.
praqtikaSi, dasaSvebi marSrutebis ageba algoriTmis pirvel stadiaze

SeuZlebelia realuri problemebis didi raodenobis gamo. amitom Cven miviCnevT
davageneriroT mxoloddasaSvebi marSrutebis SezRudulraodenoba dafuZnebuli
evristikul argumentebze.
Seqmnilia algoriTmi, romelic agenererirebs imedis momcemi

marSrutebs.generireba iTvaliswinebs momxmareblebis moTxovnebis SefasebaTa
analizsda maT geografiul mdebareobas, aseveganisazRvreba maqsimaluri
marSrutis sigrZe da satransporto saSualebis tvirTmzidaoba. maT emateba axali
SezRudvebi momxmareblebis drois fanjrebiT, romelic mniSvnelovani momentia
praqtikaSi da aseve sruli dasaSvebi marSrutebidan optimaluri marSrutebis

SerCevaSi.
SemuSavebulia algoriTmebisa da sqemebis realizaciis programuli

uzrunvelyofa.programuli uzrunvelyofa gatestilia VRP amocanebisTvis

farTod gavrcelebuli monacemTa biblioTekis gamoyenebiT (magaliTad, TSPLIB.

2. imedis momcem marSrutebze gadaadgilebis SesaZleblobis xarisxebis

Sefaseba

Sesavali

am punqTi warmodgenili teqnikuri angariSi asaxavs meoTxe amocanaze muSaobis

Sedegebs meore tranSis periodSi. amocanebi sruldeba ukve proeqtis Sesrulebis

meore fazis garemoSi.
teqnikuri midgoma
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Camoyalibda orkriterialuri fazi-dayofis modeli marSritizaciis

amocanaSi. Seiqmna algoriTmi punqtebs Soris gadaadgilebis SesaZleblobiTi

xarisxebis generaciisTvis. Sokes integralze dafuZnebiT aigo aparati imedis

momcem marSrutebze gadaadgilebis sandoobis Sesafaseblad.
grZeldeboda am amocanaSi miRebuli Sedegebis dazusteba. proeqtSi

warmodgenili satransporto marSrutizaciis amocanisaTvis, roca vixilavT
gzebze eqstremalur pirobebs (garemoebebs).Cven SevqmeniT interaqtiuli

simulaciuri algoriTmi. daskvnis saxiT vityviT rom, subieqturi monacemebis

formirebis sakiTxi satransporto marSrutizaciis amocanaSi gadawyvetilia.
agebulia algoriTmebi da sqemebi Semavali monacemebis formirebisa da

generirebisaTvis meore fazisaTvis. Seqmnilia programuli uzrunvelyofa da

Catarebulia testireba.
Caketil marSrutze gadaadgilebis sandoobis donis asagebad Cven viyenebT Sokes

agregirebis operators (Choquet, 1954). cnobilia rom, es operatori saeqsperto
codnis kondensirebis yvelaze stabilur instruments warmoadgens

ganuzRvrelobisa da uzustobis pirobebSi (Kandel, 1978).
M Caketil marSrutze gadaadgilebis sandoobis done aris  121 ,...,,  kM

doneebis Sokes integralis mniSvneloba  0
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0
2

0
1 ,...,,  kM SesaZleblobiTi
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proeqtis Sesrulebis farglebSi dagegmilia proeqtis rezultatebisa da

produqtis - inteleqtualuri mxardamWeri sistemis diseminacia da marketingi.am
mizniT pirveli wlis dasasruls Catarda sademonstracio vork-Sopi. 2016 wlis 16
aprils, 10 saaTze, Tsu meTerTmete korpusis 318 auditoriaSi.vork-Sopze
warmodgenili iyo erTi wlis Sedegebi, algoriTmebis fsevdo-kodebi da zogierTi

gamarTuli programuli modulebi. xazi gaesva proeqtis momavali produqtis

mTavar Rirebulebebs; maT daniSnulebas satransporto distribuciis mqone

kompaniebisTvis da aseve am mimarTulebis saxelmwifo organizaciebisTvis. iqmneba

programuli produqti, romelic misi komercializaciis SemTxvevaSi

sadistribucio menejerebs daxmareba sadistribucio qselebze satransporto

saSualebaTa optimalur marSrutebis generaciaSi, rodesac gzebze moZraoba

sxvadasxva mizezebis gamo garTulebulia (katastrofebi, ter-aqtebi, gaficvebi,
meteorologiuri pirobebis garTulebebi da sxv.)

vork-Sops eswrebodnen proeqtis SedegebiT dainteresebuli personebi iv.
javaxiSvilis sax. univeristetidan, samecniero fondidan da sxv.

proeqtis sami monawile: beJan RvaberiZe, gia sirbilaZe da biZina macaberiZe

proeqtSi miRebuli ZiriTadi SedegebiT warsdgnen proeqtis Tematikis
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mimarTulebiT gamarTul saerTaSoriso konferenciaze budapeStSi: 29th Conference
of the European Chapter on Combinatorial Optimization Budapest, 26-28 May,
2016http://ecco2016.euro-online.org/index.html.
moxsenebebissaTaurebia:
Gia Sirbiladze –„Bi-criteria Fuzzy Vehicle Routing Problem for Extreme  Conditions on the

Roads“.

Bezhan Ghvaberidze –“ Bi-criteria Partitioning Problem: Application to VRP”.

Bidzina Matsaberidze–“Exact Algorithm of solving Bi-criteria Partitioning Problem for Fuzzy
Vehicle Routing Problem”.

aseve,proeqtSi miRebuli ZiriTadi Sedegebi aisaxa naSromSi, romelic statiis

saxiT dasabeWdad warvadgineT Cveni kvlevis mimarTulebiT maRal reitingul

(impaqt-faqtoris mqone) saerTaSoriso JurnalSi: „European Journal of Operational

Research“ http://www.journals.elsevier.com/european-journal-of-operational-research/ .
statiis dasaxelebaa: „New Fuzzy Approach to the Vehicle Routing Problem for Extremeand

Uncertain Environment.

3. orkriterialurifazi-
dayofisamocanisformirebadaimplementacia(proeqtis II faza)

Sesavali

am punqtSi warmodgenili teqnikuri angariSi asaxavs meoTxe amocanaze muSaobis

Sedegebs mesame saangariSo periodSi. amocanebi sruldeba ukve proeqtis

Sesrulebis meore fazis garemoSi. es amocana dawyebulia meore saangariSo

periodSi da misi qve-amocanebi grZeldeboda mimdinare periodSi.
teqnikuri midgoma

sabolood Camoyalibda orkriterialuri fazi-dayofis modeli marSrutizaciis

amocanaSi. Seiqmna algoriTmi punqtebs Soris gadaadgilebis SesaZleblobiTi

xarisxebis generaciisTvis. Sokes integralze dafuZnebiT aigo aparati imedis

momcem marSrutebze gadaadgilebis sandoobis Sesafaseblad.
imedis momcem marSrutebze gadaadgilebis SesaZleblobis xarisxebis

Sefaseba(gagrZeleba)
am amocanis ZiriTadi samuSao Sesrulda meore saangariSo periodSi. rogorc wina

angariSebSi warmovadgineT Seiqmna Caketil imedis momcem marSrutebze

gadaadgilebis SesaZleblobis xarisxebis Sefasebis interaqtiuli algoriTmi,
romelic eqspertebTan dialogSi agebs momxmareblidan sxva momxmareblebisken

gadaadgilebis SesaZleblobis doneebs, rodesac gzebze garTulebulia

gadaadgileba sxvasasxva mizezebis gamo (avtomobilebiT gadatvirTuli gzebi da

sxv.). Seiqmna dazustebul da programulad realizebuliinteraqtiul simulaciur

algoriTmi.
imedis momcem marSrutebze gadaadgilebis sandoobis Sefaseba



CS-5

es amocana daiwyo wina saangariSo periodSi. imedis momcem marSrutebze

gadaadgilebis sandoobis Sefaseba davukavSireT Sokes integrals, romelic
SesaZleblobiTi zomisa da Caketil marSrutze mezobel momxmareblebs Soris
gadaadgilebis sandoobis ganawilebas agregirebas ukeTebs Caketili marSrutebis

sandoobis doneebSi. (ix. Sesabamisi angariSi meore periodidan). mesame periodSi
ganviTarda midgoma agregaciis mxriv da Sokes integrali ganzogadda axal

agregirebis instrumentSi, romelic Sokes integralisgan gansxvavebiT

agregirebebSi iTvaliswinebs misi fazi-argumentebis urTierTqmedebis yvela

kombinacias da korelacias.
dayofis marSrutebze gadaadgilebis manZilebis kriteriumis ageba.
am amocanaSi Seiqmna kriteriumebis warmodgena dayofis amocanisTvis, roca gzebze

gadaadgileba garTulebulia sxvadasxva mizezis gamo. cxadia rom zemoT
warmodgenili SezRudvebidan gamomdinare yoveli MdayofisTvis vagebT misi

marSrutebis sigrZis miznobriv funqcias:




n

1i
iixc ,

da dayofis sandoobis miznobriv funqcias:
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(dayofis marSrutebis monotonuri mosalodneli sandoobis maqsimizacia)
dayofis wrfivi SezRudvebiT

exA  ,  1,0x i  .
kriteriumebis ranJirebaze dafuZnebuli kompromisebis algoriTmis Seqmna

orkriterialuri fazi-dayofis amocanisTvis

SemuSavebulia epsilion-SezRudvebis midgoma, romelic warmoadgens
kriteriumebis ranJirebaze dafuZnebuli kompromisebis algoriTms zemoT

warmodgenili orkriterialuri fazi-dayofis amocanisTvis:
ganvixilavT dayofis orkriteriumiani amocanas:

  )4(.,...,1,1,0

)3(,,...,1,1

)2(min,)(

)1(min,)(

1

1
2

1
1

njx

mixa

xdxf

xcxf

j

n

j
jij

n

j
jj

n

j
jj





















SemovitanoT aRniSvnebi: X amocanis dasaSveb amonaxsnTa simravle (anu iseTi
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amocanis pareto-optimalur wertilTa simravle. )(XS )(XP (1)-(4)
amocanis„sleiteris azriT optimalur wertilTa simravle“.

ganvixilavT  SezRudvaTa meTodis Sesabamis amocanas:
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
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kompromisebisalgoriTmisimplimentaciadatestireba.
epsilion-SezRudvebismidgomazedayrdnobiTSeiqmnakompromisebisalgoriTmi,
romelicuzrunvelyofszustiparetofrontisgenerirebasorkriterialuridayof
isamocanebisTvis.epsilion-SezRudvebis algoriTmi bunebrivad ergeba da

afarToebs DLX algoriTms, radgan Stoebis da sazRvrebis tipis algoriTmebisTvis
axali SezRudvebis damateba problemas ar warmoadgens da xSirad zrdis kidec

algoriTmis swrafqmedebas. algoriTmi muSaobis procesSive filtravs sustad

efeqtur amonaxsnebs da gamomaval monacemebSi iZleva zust pareto fronts.
kompromisebis algoriTmis testireba ganxorcielda sxvadasxva tipis

magaliTebze, romelTaTvisac Semowmda algoriTmis mier generirebuli TiToeuli

amonaxsnis efeqturoba.
proeqtis mesame saangariSo periodis fundamenturi Sedegebi agregirebis axali

instrumentebis analizisa da sinTezis amocanebSi wardgenilia impaqt-faqtoris
mqone saerTaSoriso samecniero JurnalSi:
Int. J. of Information Technology and Decision Making (IJITDM) ,
http://www.worldscientific.com/worldscinet/ijitdm
statiis saTauria:
„Associated probability intuitionistic fuzzy aggregation operators in risk management for software
projects”.
proeqtis oTxive monawile: beJan RvaberiZe, gia sirbilaZe, biZina macaberiZe da ana
sixaruliZe proeqtSi miRebuli ZiriTadi SedegebiT warsdgebian proeqtis

Tematikis mimarTulebiT gamarTul saerTaSoriso konferenciaze:
The ICORF 2017 : 19th International Conference on Operations Research and Fuzziology.
https://www.waset.org/conference/2017/05/amsterdam/ICORF/call-for-papers.
konferencia warmoadgenis proeqtis farglebSi Sesrulebuli Tematikis

gansakuTrebiT dainteresebul forums. forumze warmodgenili iqneba proeqtis

Ziriadi, daskvniTi Sedegebi da programuli produqtis zogierTi modulis Cveneba.
konferenciaze monawileoba Sedis proeqtis Sedegebis diseminaciisa da marketingis

amocanebSic.
wardgenili moxsenebebis dasaxelebebi Semdegia:
1. Bezhan Ghvaberidze, Bi-criteria Vehicle Routing Problem for Possibility Environment;

2. Gia Sirbiladze, Fuzzy Approach for Facilities Optimal Location in Extreme Environment;

3. Bidzina Matsaberidze, Anna Sikharulidze, Gia Sirbiladze, Bezhan Ghvaberidze,Fuzzy Multi-
Objective Approach for Emergency Location Transportation Problem.

4. Anna Sikharulidze,Gia Sirbiladze,Probability Fuzzy Aggregation Operators in Vehicle Routing
Problem.
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II.2. publikaciebi:

statiebi

# avtori/ avtorebi
statiis saTauri,
Jurnalis/krebu-
lis dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

1. Gia Sirbiladze New Fuzzy Aggregation
Operators Based on the
Finite Choquet Integral
— Application in the

MADM Problem,
International Journal of
Information Technology

& Decision Making.

15(3) (2016). Singapore 34

2. Gia Sirbiladze, Irina
Khutsishvili, Otar

Badagadze

New Fuzzy
Probabilistic

Aggregation Operator in
the Information System

Implementation
Management Problem,

Bulletin of the Georgian
National Academy of

Sciences.

10(2) (2016). Tbilisi 8

3. Gia Sirbiladze, Otar
Badagadze, Gvantsa

Tsulaia

New Fuzzy
Aggregations. Part I:

General Decision
Making System and its
Information Structure ,
International Journal of

Control Systems and
Robotics.

1 (2016). London 8

4. Gia Sirbiladze, Otar
Badagadze, Gvantsa

Tsulaia

New Fuzzy
Aggregations. Part II:

Associated Probabilities
in the Aggregations of
the POWA Operator,

International Journal of
Control Systems and

Robotics.

1 (2016). London 8

5. Gia Sirbiladze, Otar
Badagadze, Gvantsa

Tsulaia

New Fuzzy
Aggregations. Part III:

Application of New
FPOWA Operators in

the Problem of Political
Management.

1 (2016). London 9
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6. Gia Sirbiladze Bi-criteria Fuzzy
Vehicle Routing

Problem for Extreme
Conditions on the

Roads, Proccedings of
29th Conference of the
Europian Chapter on

Combinatorial
Optimization.

Conference
proceedings,

2016.

Budapest 3

7. Bezhan
Ghvaberidze, Gia

Sirbiladze

Bi-criteria Partitioning
Problem: Application to

VRP. Proccedings of
29th Conference of the
Europian Chapter on

Combinatorial
Optimization.

Conference
proceedings,

2016.

Budapest 4

8. Bidzina
Matsaberidze, Gia

Sirbiladze

Exact Algorithm of
solving Bi-criteria

Partitioning Problem for
Fuzzy Vehicle Routing
Problem Proccedings of
29th Conference of the
Europian Chapter on

Combinatorial
Optimization.

Conference
proceedings,

2016.

Budapest 3

9. Gia Sirbiladze, Irina
Khutsishvili, Otar

Badagadze, Mikheil
Kapanadze

More Precise Decision-
Making Methodology in
the Temporalized Body

of Evidence.
Application in the

Information Technology
Management,

International Journal of
Information Technology

& Decision Making.

15(6), (2016). Singapore 35

10. Richard
Megrelishvili

Tropical Cryptography
and Two Variants of

Implementation of the
Original Matrix One-

Way Function
,International Journal

of Computer
Applications.

147(13),
2016.

USA 4

11. Tariel Khvedelidze On the Asymptotic
Optimality of Stochastic

Automata, eR A – 4
Proceedings.

1, 2016 USA 7
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12. Tariel Khvedelidze ON the Behavior of an
Infinite Stochastic
Automation in a

Stationary Random
Medium, eR A – 4

Proceedings.

1, 2016 USA 11

13. Phridon Dvalishvili
Tamaz Tadumadze

On the well-posedness
of the Cauchy problem

for differential
equations with

distributed prehistory
considering delay

function
perturbations.

Transaction of
A.Razmadze
Mathematical

Institute,
170, 2016.

Springer 11

14. Phridon  Dvalishvili
Tamaz Tadumadze

Continuous Dependence
of the Minimum

of a Functional on
Perturbations in

Optimal
Control Problems with

Distributed
and Concentrated

Delays,
Differential and

Difference
Equations with
Applications

ICDDEA, Amadora,
Portugal, May 2015,

Selected Contributions.

Springer
Proceedings in
Mathematics
& Statistics
164, E2016

Springer 10

1. In this article, new generalizations of the probabilistic averaging operator – Associated Fuzzy
Probabilistic Averaging (As-PA and As-FPA) and Immediate Probabilistic Fuzzy Ordered
Weighted Averaging (As-IP-OWA and As-IP-FOWA) operators are presented in the environment
of fuzzy uncertainty. An uncertainty is presented by associated probabilities of a fuzzy measure.
Expert’s evaluations as arguments of the aggregation operators are described by a variable, values
of which are compatibility levels on the states of nature defined in positive real or triangular fuzzy
numbers. Two propositions on the As-FPA operator are proved: 1. The As-FPA operator for the
fuzzy measure - capacity of order two coincides with the finite Choquet Averaging Operator; 2. The
As-FPA operator coincides with the fuzzy probabilistic averaging operator when a probability
measure is used in the role of a fuzzy measure. Analogous propositions for the As-IP-FOWA
operator are proved. Some propositions on the connection of the As-FPA and As-IP-FOWA
operators are also proved. Information measures – Orness and Divergence for the constructed
operators are defined. Some propositions on the connections of these parameters with the
corresponding parameters of the finite Choquet Averaging Operator are proved. Two illustrative
examples on the applicability of the As-FPA and As-IP-FOWA operators are presented: 1. Several
variants of the As-FPA and As-IP-FOWA operators are used for comparison of decision-making
results for the problems regarding the fiscal policy of a country; 2. The As-FPA operator is used in
the MADM problem of choosing the best version of the students’ project.

2. In this article a new generalization of the probabilistic averaging operator –Associated Fuzzy
Probabilistic Averaging (As-FPA) operator is used in the MADM problem of information system
implementation management. Expert’s evaluations as arguments of the aggregation operator are
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described by triangular fuzzy numbers (TFN). Some propositions on the correctness of
generalization are presented.

3. The Ordered Weighted Averaging (OWA) operator was introduced by R.R. Yager to provide a
method for aggregating inputs that lie between the max and min operators. In this article two variants
of probabilistic extensions the OWA operator - POWA and FPOWA (introduced by J.M. Merigo
[27, 28]) are considered as a basis of our generalizations in the environment of fuzzy uncertainty
(parts II and III of this work), where  different monotone measures (fuzzy measure) are used as
uncertainty measures instead of the probability measure. For the identification of  “classic” OWA
and new operators (presented in parts II and III) of aggregations, the Information Structure is
introduced where the incomplete available information in the general decision making system is
presented as a condensation of uncertainty measure, imprecision variable and objective function of
weights.

4. The Ordered Weighted Averaging (OWA) operator was introduced by R.R. Yagerto provide a
method for aggregating inputs that lie between the max and min operators. In this article several
variants of the generalizations of the fuzzy-probabilistic OWA operator - POWA (introduced by
J.M. Merigo)  are presented in the environment of fuzzy uncertainty, where  different monotone
measures (fuzzy measure) are used as an uncertainty measure. The considered monotone measures
are: possibility measure, Sugeno  additive measure, monotone measure associated with Belief
Structure and capacity of order two. New aggregation operators are introduced: AsPOWA and SA-
AsPOWA. Some properties of new aggregation operators are proved. Concrete faces of new
operators are presented with respect to different monotone measures and mean operators. Concrete
operators are induced by the Monotone Expectation (Choquet integral) or Fuzzy Expected Value
(Sugeno integral) and the Associated Probability Class (APC) of a monotone measure.

5. The Ordered Weighted Averaging (OWA) operator was introduced by R.R. Yager to provide a
method for aggregating inputs that lie between the max and min operators. In this article we continue
to present some extensions of OWA-type aggregation operators. Several variants of the
generalizations of the fuzzy-probabilistic OWA operator - FPOWA (introduced by J.M. Merigo)
are presented in the environment of fuzzy uncertainty, where  different monotone measures (fuzzy
measure)are used as uncertainty measures. The considered monotone measures are: possibility
measure, Sugeno lambda-additive measure, monotone measure associated with Belief Structure and
Choquet capacity of order two. New aggregation operators are introduced: AsFPOWA and SA-
AsFPOWA. Some properties of new aggregation operators and their information measures are
proved. Concrete faces of new operators are presented with respect to different monotone measures
and mean operators. Concrete operators are induced by the Monotone Expectation (Choquet
integral)or Fuzzy Expected Value (Sugeno integral)and the Associated Probability Class (APC) of
a monotone measure. New aggregation operators belong to the Information Structure I6 (see Part I,
section 3). For the illustration of new constructions of AsFPOWA and SA-AsFPOWA operators an
example of a fuzzy decision making problem regarding the political management with possibility
uncertainty is considered. Several aggregation operators (“classic” and new operators) are used for
the comparing of the results of decision making.

6. In contrast to the main works on Fuzzy Vehicle Routing Problem (FVRP) in this work both poles
of expert data - uncertainty (possibility measure of the vehicle movement on the routes) and
imprecision (fuzzy traveling times on the routes) are condensed in models’ parameters by the
Choquet integral. Obviously, the use of such aggregations with both information poles in FVRP
models would make them more reliable. Our aim was to create possibilistic but non-probabilistic
environment for developing of the subjective criterion - the feasibility of vehicle moving on closed
routes in the extreme conditions.
An intelligent-interactive algorithm of generation of possibility levels of the vehicle movement on
the closed routes is constructed. Using Choquet Integral the possibilistic expectation of total fuzzy
travel time on the closed routes is constructed. If we consider a classical capacitated VRP with one
depot but for extreme environment the bi-criteria partitioning problem on all possible closed routes
can be constructed. This problem considers the partitioning of closed routes, which satisfies two
criteria: the possibilistic expectation of total fuzzy travel time is minimal and feasibility of vehicle
movement on these routes of partitioning is maximal.
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Our approachfor the solving of the constructed bi-criteria partitioning problembelongs to a two-
phase approach strategy by classification of the Gilbert Laporte. At first phase:so called
“promising” routes are constructed. In practice, building all admissible routes is impossible because
of their large number in real problems. Therefore we are considering only a limited number of
promising routes based on heuristic approaches. We make this selection using the specially created
algorithm based of so called “constructive” approach. A construction of promising routes is
performed by the analysis of individual customers' demand values, their geographical locations and
defined limits on the maximum route length and load capacity of the vehicles. Second phase: We
solve the bi-criteria type partitioning problem for the selected promising closed routes when the
number of selected rational closed routes is much less than the real large number of admissible
routes. The -constraint method is used for the numerical solution of this problem for promising
routes. For the scaling minimal partitioning problem with the -constraints we created generalized
parallel exact algorithm based on D. Knuth’s Dancing Links technique DLX. The illustrated
practical examples show the usability of the new approach in VRP for difficult situations on the
roads. In our future works we will develop our new approach for more complex models like VRP
with time windows and others.

7. Set partitioning problem (SPP) belongs to the widely spread class of discrete optimization and is
well known for number of applications. In particular, we can note one of the methods of solving
vehicle routing problems (VRP) by solving minimum partitioning problem. Set partitioning problem
algorithms have been successfully applied to airline crew scheduling problems too.

8. In reality, most of decision making problems are multicriteria by nature, the optimal solution is
evaluated by several criteria. Multicriteria optimization problems are harder to solve compared to
scalar optimization problems and requires specific methods and approaches. Our approach for
solving VRP has two phases. At the first phase we build set of admissible routes based on some
heuristic considerations. At the second phase from generated admissible routes we choose the
optimal ones by solving set partitioning problem. We present the task of solving bicriteria set
partitioning problem using ε-constraint method. The algorithm is constructed which allows us to
find Pareto optimal (efficient) solutions. For solving partitioning problem, the modified version of
D.Knuth’s Dancing Links algorithm is used. The research and test results has shown that bicriteria
set partitioning problem can be successfully used for creating decision support systems with
practical applications.

9. The majority of real-life vehicle routing problems (VRP) cannot be limited to a single objective.
Although, generally VRP aims to optimize a cost (for example, minimizing the total distance
traveled, the fuel consumed or time spent), we often have to consider other dimensions of the
problem. In particular, when there are some extreme conditions on the roads, like high traffic, icy
roads, different types of damages, etc., one has to take into consideration not only the cost, but also
the uncertainty connected with chosen routes. We consider bi-criteria Fuzzy Vehicle Routing
Problem (FVRP) for extreme conditions on the roads, where the first objective is minimization the
cost (distance or time of traveling) and the second objective is minimization the uncertainty related
to the extreme conditions. Our approach for solving the constructed bi-criteria VRP belongs to the
class of two-phase strategies (G.Laporte’s classification). Since constructing all admissible routes
is practically impossible because of their large number for real-life problems, at the first phase,
based on some heuristic considerations, we construct set of so called “promising” routes, which
should serve as a good representative of all admissible routes. At the second phase we solve bi-
criteria partitioning problem in order to cover (partition) all customers with constructed promising
routes. Considering the disadvantages of scalarization methods, where not all Pareto-optimal
(efficient) solutions can be found in general, we use ε-constraint method for solving bi-criteria
partitioning problem. Our algorithm is based on D. Knuth’s “DLX” algorithm and uses dancing
links technique,  which allows us to utilize computer memory (RAM) very effectively. Our modified
version of DLX algorithm solves multi-criteria partitioning and covering problems, it has
parallelization capabilities and can be distributed on multiple CPUs. Based on this algorithm, we
have also developed a new algorithm for ε-constraint method, where exact Pareto front can be
generated for integer valued bi-criteria partitioning problems. Compared to the standard ε-constraint
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algorithms, our algorithm filters dominated (weakly effective) solutions during the processing and
outputs only efficient solutions as a result of processing. Since our algorithm has branch-and-bound
type of nature, ε-constraint method fits to it perfectly for multi-criteria optimization problems
because adding new constraints to a branch and bound procedures is not a complex task and it often
reduces the size of the searched tree. The test results show that our approach can be successfully
applied to vehicle routing problems with practical applications and our algorithm can be used for
creating real-life decision support systems.

10. In this paper, we perform the analysis of temporalized structure of bodies of evidence to construct
more precise decisions based on the mathematical model of experts’ evaluations. The relation of
information precision is defined on a monotone sequence of the bodies of evidence. For determining
of a body of evidence the maximum principles of nonspecificity measure, the Shannon and Shapley
entropies are applied. Corresponding mathematical programming problems are constructed. A new
approach for the numerical solution of these problems is developed. The temporalized structure of
bodies of evidence is used for precising the decision in the well-known Kaufmann’s theory of
expertons. A measure of increase of decision precision is introduced, which takes into account all
steps of temporalization. The temporalized method of expertons is applied to the problem of
decision risk management, where the investment fund expert commission provides evaluation of
competition results. In our specially created decision-making model, the goal of the expert
technology is to aggregate and refine subjective evaluations provided by the expert commission
members. The model performs as an adviser that assists the expert commission in selecting of
decision with a minimum risks. The results of developed method are then compared with other well-
known methods and aggregation operators such as: mean, median, ordered weighed averaging
(OWA) and method of expertons.
Read More: http://www.worldscientific.com/doi/abs/10.1142/S021962201550008X

11. statiisucxour (kerZodamerikul) JurnalSiganTavseba, cxadiaarismcdeloba,
erTismxriv,
axalioriginaluricalmxrivifunqciissaTanadospecialistebiswinaSeganxil

visaTviswarsadgenadda, meoresmxriv,
kideverTxelgzasuxsnistropikulikriptografiis ganxilvas da, Tu aRmoCnda,
rom Sedegi marTlac aris Semcveli im Tvisebebisa, romelTa mqonebladac mas

avtori miiCnevs (da es procesi minimum ukve ori welia, rac grZeldeba), maSin
aRmoCndeba, rom is kriptografiaSi marTlac gauxsnis gzas axal mimarTulebas

«tropikuli kriptografiis» saxiT ( Turas niSnavs tropikulioperaciebi, amas
gacxadeba ar sWirdeba, xoloTviT termini «tropikuli kriptografia», ra Tqma

unda, vikipediaSi saZiebo ar aris). ra Tqma unda aRsaniSnavia, rom tropikuli

kriptogrfia cnobilia 2011 wlidan , xolo Cvens mier damatebiT daculi

calmxrivi funqcia ar gatexila dRemde 2013 wlis Semdeg. miuxedavad imisa, rom
orive Sedegi ar aris gaJRerebuli saTanado samecniero doneze, magram isic

cxadia, rom daintereseba izrdeba da saTanado ki ara, maRali sirTulis

dasaZlevad meti dro aris saWiro.
12. SemTxveviT garemoSi avtomatebis qcevis amocanebSi mniSvnelovan rols

asrulebs avtomatebis mexsierebis siRrme. ganixileba fiqsirebuli
mexsierebis siRrmis mqone sasruli stoqasturi avtomatis funqcionireba iseT

stacionarulSemTxveviT garemoSi, romelic avtomatis moqmedebaze reagirebs

sami saxis reaqciiT: mogeba, wageba, indiferentuloba. damtkicebulia, rom
sasruli stoqasturi avtomatebis mimdevrobis asimptoturad
optimalurobisaTvis aucilebelia avtomatis mexsierebis siRrmis

usazRvrod zrda.
13. ganixileba markovis usasrulo stoqasturi avtomatis (mdgomareobaTa Tvladi

ricxviT) funqcionireba stacionarul SemTxveviT garemoSi im pirobiT, rom
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garemos yvela SesaZlebeli reaqcia avtomatis mier aRiqmeba rogorc erT-erTi

saxis reaqcia Semdegi sami klasidan - sasurveli reaqciebis klasi (mogeba),
arasasurveli reaqciebis klasi (wageba) da neitraluri reaqciebis klasi

(indiferentuloba). avtomatis mdgomareobaTa qvesimravleebSi xetialis

saSualo „bijebis“ terminebSi Camoyalibebulia markovis usasrulo

stoqasturi avtomatis SesaZlebeli asimptoturi qcevis sruli klasifikacia.
14. ganawilebili winaistoriis mqone gantolebebisTvis Seswavlilia koSis

amocanis amonaxsnis sawyis monacemebze da marjvena mxaris SeSfoTebaze

uwyvetad damokidebulebis sakiTxi.
15. ganawilebili winaistoriis da Tavmoyrili dagvianebebis Semcveli

optimaluri marTvis amocanisaTvis Seswavlilia funqcionalis minimumis
sawyis monacemebze da marjvena mxaris SeSfoTebaze uwyvetad

damokidebulebis sakiTxi.

III. 1. samecniero forumebis muSaobaSi monawileoba

a) saqarTveloSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1.

2.

tarielxvedeliZe

Tariel Khvedelidze

ternarul stacionarul

SemTxveviT garemoSi

erTi klasis sasruli

stoqasturi avtomatis

asimptoturi Tvisebebis

Sesaxeb

Asymptotic properties of some
classes of finite stochastic

automata in a random
environment

iv.javaxiSvilisdabadebi

dan 140
wlisTavisadmimiZRvnili

meoTxeyovelwliurikon

ferenciazustdasabunebi

smetyvelomecnierebebSi,

Tbilisi,

25-29 ianvari, 2016 weli

International Workshop on:
Communications, Education

Management and Information
Technology

Workshop organized in GAU,

Tbilisi, Georgia, from 1 − 3
June 2016, Session open 1
June 2016

1. ganixileba wrfivi taqtikis sasruli stoqasturi avtomatis qcevis

algoriTmi sami SesaZlebeli reaqciis (mogeba, wageba, indiferentuloba)
mqone stacionarul SemTxveviT garemoSi. gamokvleulia am garemoSi

avtomatis qcevis aRmweri markovis jaWvis sakuTrivi mniSvnelobebi.
damtkicebulia im sakuTrivi mniSvnelobis erTaderToba , romlis modulic

avtomatis mexsierebis usasrulod zrdis SemTxvevaSi miiswrafvis 1-ken da

Sefasebulia krebadobis siCqare. mawarmoebel funqciaTa meTodis
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saSualebiT naCvenebia, rom wrfivi taqtikis sasruli stoqasturi avtomatebis

mimdevroba krebadia imave struqturis zRvruli avtomatisaken da moyvanilia

misi SesaZlebeli asimptoturi qcevis sruli klasifikacia.

2. SemoTavazebulia zogierTi klasis (wrfivi taqtikisa da robins-krinskis)
sasruli stoqasturi avtomatebis qcevis algoriTmebi sami SesaZlebeli

reaqciis (mogeba, wageba, indiferentuloba) mqone stacionarul SemTxveviT

garemoSi. gamokvleulia aRniSnul garemoSi maTi qcevis aRmweri markovis
jaWvebis sakuTrivi mniSvnelobebi da Camoyalibebulia am avtomatebis

SesaZlebeli asimptoturi qcevis sruli klasifikacia.

b)ucxoeTSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1 Gia SirbiladzeG Bi-criteria Fuzzy Vehicle
Routing Problem for Extreme

Conditions on   the Roads

29th Conference of the
Europian Chapter on

Combinatorial Optimization,
Budapest , 14-18, July, 2016.

2 Bezhan Ghvaberidze Bi-criteria Partitioning
Problem: Application to VRP.

29th Conference of the
Europian Chapter on

Combinatorial Optimization,
Budapest , 14-18, July, 2016

3 Bidzina Matsaberidze Exact Algorithm of solving Bi-
criteria Partitioning Problem
for Fuzzy Vehicle Routing

Problem

29th Conference of the
Europian Chapter on

Combinatorial Optimization,
Budapest , 14-18, July, 2016

4 Tariel Khvedelidze The spectral properties of
matrices of Markov chains

associated with the functioning
of some classes of finite
stochastic automata in a

random environment

International Scientific
Conference eRA -11.

Piraeus, Greece
21- 23 September 2016

5 P.Dvalishvili On the Well-Posedness of One
Class Optimizacion Problem

with the Distributed Prehistory

11th International conference
Numerical Analysis and

Optimization Days JANO11
Beni-Mellal, Morocco 27-29

April, 2016

1. In contrast to the main works on Fuzzy Vehicle Routing Problem (FVRP) in this work both poles of
expert data - uncertainty (possibility measure of the vehicle movement on the routes) and imprecision
(fuzzy traveling times on the routes) are condensed in models’ parameters by the Choquet integral.
Obviously, the use of such aggregations with both information poles in FVRP models would make
them more reliable. Our aim was to create possibilistic but non-probabilistic environment for
developing of the subjective criterion - the feasibility of vehicle moving on closed routes in the
extreme conditions.
An intelligent-interactive algorithm of generation of possibility levels of the vehicle movement on the
closed routes is constructed. Using Choquet Integral the possibilistic expectation of total fuzzy travel
time on the closed routes is constructed. If we consider a classical capacitated VRP with one depot
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but for extreme environment the bi-criteria partitioning problem on all possible closed routes can be
constructed. This problem considers the partitioning of closed routes, which satisfies two criteria:
the possibilistic expectation of total fuzzy travel time is minimal and feasibility of vehicle movement
on these routes of partitioning is maximal.
Our approachfor the solving of the constructed bi-criteria partitioning problembelongs to a two-

phase approach strategy by classification of the Gilbert Laporte. At first phase:so called “promising”
routes are constructed. In practice, building all admissible routes is impossible because of their large
number in real problems. Therefore we are considering only a limited number of promising routes
based on heuristic approaches. We make this selection using the specially created algorithm based
of so called “constructive” approach. A construction of promising routes is performed by the analysis
of individual customers' demand values, their geographical locations and defined limits on the
maximum route length and load capacity of the vehicles. Second phase: We solve the bi-criteria type
partitioning problem for the selected promising closed routes when the number of selected rational
closed routes is much less than the real large number of admissible routes. The -constraint method
is used for the numerical solution of this problem for promising routes. For the scaling minimal
partitioning problem with the -constraints we created generalized parallel exact algorithm based on
D. Knuth’s Dancing Links technique DLX. The illustrated practical examples show the usability of
the new approach in VRP for difficult situations on the roads. In our future works we will develop
our new approach for more complex models like VRP with time windows and others.

2.Set partitioning problem (SPP) belongs to the widely spread class of discrete optimization and is well
known for number of applications. In particular, we can note one of the methods of solving vehicle
routing problems (VRP) by solving minimum partitioning problem. Set partitioning problem
algorithms have been successfully applied to airline crew scheduling problems too.

3. In reality, most of decision making problems are multicriteria by nature, the optimal solution is
evaluated by several criteria. Multicriteria optimization problems are harder to solve compared to
scalar optimization problems and requires specific methods and approaches. Our approach for
solving VRP has two phases. At the first phase we build set of admissible routes based on some
heuristic considerations. At the second phase from generated admissible routes we choose the
optimal ones by solving set partitioning problem. We present the task of solving bicriteria set
partitioning problem using ε-constraint method. The algorithm is constructed which allows us to find
Pareto optimal (efficient) solutions. For solving partitioning problem, the modified version of
D.Knuth’s Dancing Links algorithm is used. The research and test results has shown that bicriteria
set partitioning problem can be successfully used for creating decision support systems with practical
applications.

4. The majority of real-life vehicle routing problems (VRP) cannot be limited to a single objective.
Although, generally VRP aims to optimize a cost (for example, minimizing the total distance
traveled, the fuel consumed or time spent), we often have to consider other dimensions of the
problem. In particular, when there are some extreme conditions on the roads, like high traffic, icy
roads, different types of damages, etc., one has to take into consideration not only the cost, but also
the uncertainty connected with chosen routes. We consider bi-criteria Fuzzy Vehicle Routing
Problem (FVRP) for extreme conditions on the roads, where the first objective is minimization the
cost (distance or time of traveling) and the second objective is minimization the uncertainty related
to the extreme conditions. Our approach for solving the constructed bi-criteria VRP belongs to the
class of two-phase strategies (G.Laporte’s classification). Since constructing all admissible routes is
practically impossible because of their large number for real-life problems, at the first phase, based
on some heuristic considerations, we construct set of so called “promising” routes, which should
serve as a good representative of all admissible routes. At the second phase we solve bi-criteria
partitioning problem in order to cover (partition) all customers with constructed promising routes.
Considering the disadvantages of scalarization methods, where not all Pareto-optimal (efficient)
solutions can be found in general, we use ε-constraint method for solving bi-criteria partitioning
problem. Our algorithm is based on D. Knuth’s “DLX” algorithm and uses dancing links technique,
which allows us to utilize computer memory (RAM) very effectively. Our modified version of DLX
algorithm solves multi-criteria partitioning and covering problems, it has parallelization capabilities
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and can be distributed on multiple CPUs. Based on this algorithm, we have also developed a new
algorithm for ε-constraint method, where exact Pareto front can be generated for integer valued bi-
criteria partitioning problems. Compared to the standard ε-constraint algorithms, our algorithm filters
dominated (weakly effective) solutions during the processing and outputs only efficient solutions as
a result of processing. Since our algorithm has branch-and-bound type of nature, ε-constraint method
fits to it perfectly for multi-criteria optimization problems because adding new constraints to a branch
and bound procedures is not a complex task and it often reduces the size of the searched tree. The
test results show that our approach can be successfully applied to vehicle routing problems with
practical applications and our algorithm can be used for creating real-life decision support systems.

4. agebulia sami klasis reaqciis mqone stacionarul SemTxveviT garemoSi e.w.
wrfivi taqtikisa 2 ,2( ) (1,1; , ) და „Rrma“ 2 ,2( ) ( − 1,1; , ) sasruli stoqasturi

avtomatebis qcevis algoriTmebi. Seswavlilia SemTxveviT garemoSi am

avtomatebis funqcionirebis aRmweri markovis JaWvebis speqtraluri Tvisebebi.
ruSes cnobili Teoremis safuZvelze naCvenebia, rom: a) sasruli

stoqasturi 2 ,2( ) (1,1; , ) avtomatisaTvis, romelic funqcionirebs ternarul

stacionarul SemTxveviT ( , ; , ) garemoSi, garda yovelTvis arsebuli

erTis toli sakuTrivi mniSvnelobisa, arsebobs zustad erTi sakuTrivi

mniSvneloba, romlis modulic miiswrafis 1-ken im SemTxvevaSi, roca >( − ) = 1,2 da avtomatis mexsierebis siRrme → ∞, xolo danarCeni

sakuTrivi mniSvnelobebis moduli nebismieri - თვის SemosazRvrulia 1-ze
naklebi ricxviT. b) 2 ,2( ) ( − 1,1; , ) sasruli stoqasturi avtomatisaTvis ki

yovelTvis arsebobs zustad erTi sakuTrivi mniSvneloba, romlis modulic

miiswrafis 1-ken da Sefasebulia krebadobis siCqare.
5. ganawilebili winaistoriis mqone erTi klasis optimaluri marTvis

amocanisaTvis Seswavlilia funqcionalis minimumis sawyis monacemebze da

marjvena mxaris SeSfoTebaze uwyvetad damokidebulebis sakiTxi.
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b. midodaSvili
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maRalirigissizustisamonaxsnebis miRebis meTodi.

sabazisod meore rigis sizustis sxvaobiani sqema gamoiyeneba, romlis

amonaxsniT vaxdenT sqemis marjvena mxaris koreqcias. damtkicebulia

koreqtirebuli amonaxsnis krebadoba m -uri rigiT, Tu diferencialuri

amocanis amonaxsni miekuTvneba m [2, 4] maCveneblian sobolev-slobodeckis

sivrces. Catarebuli ricxviTi eqsperimentebi adastureben algoriTmis

saimedobas.
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proeqtisdasrulebis etapzeganxorcieldaSemdegikvlevebi:

2011-2012 wlebSi dagrovili ATLAS – eqsperimentis sawyis monacemebze top

kvarkis FCNC iSviaTi daSlebis Ziebis meTodebis ganviTareba, ZiriTadi fonuri

procesebis (tt¯ da Z+jets) Seswavla ATLAS-is monacemebze dayrdnobiT. aseve

grZeldeboda muSaoba amocanis Sesabamisi programuli uzrunvelyofis Seqmna–
modificirebaze.

monawileoba miviRe monacemTa analizis programebis paketis SeqmnaSi C++
daprogramebis enaze.

# proeqtis dasaxe-
leba mecnierebis
dargisa da samec-
niero mimarTule-
bis miTiTebiT

damfinansebeli
organizacia

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi

2 qarTuli enis
korpusis sruli
(morfologiuri,
sintaqsuri,
semantikuri)
anotirebis sistema
(25.04.13–24.04.16).

zusti da
sabunebismetyvelo
mecnierebebi,

kompiuteruli
lingvistika

SoTa
rusTavelis
erovnuli
samecniero

fondi

giorgi CikoiZe liana
lorTqifaniZe,

ana CutkeraSvili,

liana samsonaZe,

meri gegeWkori,

nino
amirezaSvili,

nino javaSvili,

aleqsandre
Caduneli.

dasrulebuli proeqtis ZiriTadi Teoriuli da praqtikuli Sedegebis
Sesaxeb vrceli anotacia (qarTul enaze)

proeqti „qarTuli enis korpusis sruli (morfologiuri, sintaqsuri,

semantikuri) anotirebis sistema“ ganxorcielda saqarTvelos teqnikuri

universitetis arCil eliaSvilis marTvis sistemebis institutis enobrivi

da sametyvelo sistemebis ganyofilebaSi. proeqts hyavda eqvsi ZiriTadi

Semsrulebeli.

proeqtis mizani iyo programuli instrumentis Seqmna, romlis

daxmarebiTac SesaZlebeli iqneboda teqsturi korpusebis

naxevradavtomaturi anotireba morfologiur, sintaqsur da semantikur

doneebze. proeqtis farglebSi SemuSavda qarTuli enis morfologiuri,

sintaqsuri da semantikuri analizatori. subkorpusad, romelzedac

gamovcadeT qarTuli enis sruli anotirebis sistema, SevarCieT Cveni drois

gamoCenili qarTveli mwerlis oTar WilaZis proza.

proeqtis farglebSi anotirebuli korpusis daxmarebiT SesaZlebelia:

• konkretuli sityvaformis moZieba da konkordansis saxiT gamotana;

• sityvaformis Zieba lemis mixedviT;

• wyvetili an uwyveti sintagmis mixedviT sityvaformaTa jgufis Zieba;

• sityvaformebis Zieba morfologiuri maxasiaTeblebis mixedviT;
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• sxvadasxva leqsiko-gramatikuli statistikuri monacemebis mopoveba;

• konkordansidan SerCeuli striqonebis calkeul failSi Senaxva.

korpusis teqsti anotirebulia morfologiuri, sintaqsuri da

semantikuri markerebiT, romlebSic asaxulia mwerlis enis morfologiuri,

sintaqsuri da semantikuri struqtura. korpusSi gamoiyo 655,811 sityvaforma

da 97,155 sityvaTxmareba. teqstSi yvela doneze nawilobriv moxsnilia

omonimia.

korpusi ganTavsebulia saqarTvelos teqnikuri universitetis

vebgverdze http://geocorpora.gtu.ge/#/texts.
kompiuteruli lingvistikis ganviTarebisa da mSobliuri enis saTanado

donisa da gavrcelebis aris SesanarCuneblad, Tanamedrove eleqtronuli

enobrivi korpusebis arseboba warmoadgens metad mniSvnelovan da

prioritetul saSualebas. is gvTavazobs rogorc enis sistemurobis

Semecnebas (modelireba), ise, misi dRemde Seqmnili konkretuli masalis,

kerZod, literaturuli Zeglebis asaxvas, fiqsirebas, Seswavlasa da maT

gamoyenebas enobrivi sistemis kvlevisa (enis modelis ageba) da praqtikuli

miznebisTvis (mTargmnelobiTi, dialoguri, enis maswavli kompiuteruli

sistemebi).

zogadad, ramdenadac anotacia moicavs teqstis enis Sesaxeb nebismieri

saxis analitikur informacias, imdenad warmatebuli anotirebis Semdeg

fasdaudebeli masala grovdeba enobrivi sistemis kompiuteruli modelebis

asagebad da sxvadasxva lingvisturi hipoTezebis Sesamowmeblad. es ki, Cveni

azriT, proeqtis erT-erT mniSvnelovani Sedegia.

proeqtSi ganxorcielebuli kvlevis safuZvelze saerTaSoriso

referirebad JurnalebSi gamoqveynda ori statia:

1. The Georgian Dialect Corpus: Problems and Prospects. "Historical Corpora. Challenges and
Perspectives”. Weg 5, 72070 Tübingen, Jost Gippert / Ralf Gehrke (eds.)  (= CLIP, Vol. 5), 2015
Lortkipanidze L., Beridze M., Nadaraia D.

2. Dialect Dictionaries with the Functions of Representativeness and Morphological
Annotation in Georgian Dialect Corpus.Theoretical Computer Science and General Issues. 10th
International Tbilisi Symposium on Logic, Language, and Computation, TbiLLC 2013, Gudauri,
Georgia, September 23-27, 2013, Revised Selected Papers. Publisher: Springer-Verlag Berlin
Heidelberg, 2015. Lortkipanidze L., Beridze M., Nadaraia D.

gamoica monografia:

giorgi CikoiZe. winadadebis struqturis ganmsazRvreli erTeulebis

semantika, Tbilisi, ”universali”, 532 gverdi, 2015.

saerTaSoriso konferenciebze wakiTxul iqna cxra moxseneba.

# proeqtis dasaxe-
leba mecnierebis
dargisa da samec-
niero mimarTule-
bis miTiTebiT

damfinansebeli
organizacia

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi

3 qarTul sityvaTa

qselis kompaileri

– GeWordNet

SoTa rusTavelis

erovnuli

samecniero fondi

liana

lorTqifaniZe

giorgi CikoiZe,

ana CutkeraSvili,

liana samsonaZe,
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(28.04.2015-
28.04.2017)
zusti da
sabunebismetyvelo
mecnierebebi,

kompiuteruli

lingvistika

meri gegeWkori,

nino
amirezaSvili,

nino javaSvili.

gardamavali (mravalwliani) proeqtis 2016 wlis etapis ZiriTadi Teoriuli
da praqtikuli Sedegebis Sesaxeb vrceli anotacia (qarTul enaze)

saangariSo periodis pirvel amocanas warmoadgenda teqsturi
informaciis damuSavebis veqtoruli sivrcis modelebis algoriTmizacia,
programuli realizacia da GeWordNet Tesaurusis agebisas maTi
efeqturobis Sefaseba. teqsturi informaciis veqtoruli warmodgenis
Tanamedrove meTodebis gamoyenebiT Sesrulda teqsturi informaciis
damuSavebis programuli realizaciis pirveli nawili.

saangariSo periodSi Seiqmna qarTuli idiomebis da Tanamedrove
qarTuli enis ideografiuli leqsikonebis leqsikografiul monacemTa baza.
Seivso qarTuli enis ganmartebiTi, qarTul sinonimTa, qarTuli idiomebis,
Tanamedrove qarTuli enis ideografiuli da ucxo sityvaTa leqsikonebis
leqsikografiuli monacemTa bazebi. gakeTda maTi redaqtirebac.

Catarda am leqsikonebis formatizacia saleqsikono erTeulis
informaciuli velebis mixedviT. moxda qarTuli idiomebis da Tanamedrove
qarTuli enis ideografiuli leqsikonebis morfologiuri, sintaqsuri da
semantikuri anotireba.

saangariSo periodSi SemuSavda Tesaurusis struqturis mixedviT
hiponimuri xis avtomaturi formirebis algoriTmi da daiwyo GeWordNet
Tesaurusis samomxmareblo interfeisis  programuli realizacia. aRniSnul
Tematikaze 2016 wlis 23 oqtombers baTumis semiotikis VII saerTaSoriso
samecniero konferenciaze, “qaosisa da kosmosis semiotika”  gakeTda
moxseneba - „hiponimuri xis avtomaturi formireba qarTul WordNet-Si“.

saangariSo periodis  amocanas aseve iyo GeWordNet – qarTuli enis
leqsikuri sistemis organizeba prinstonis WordNet Tesaurusis Sesabamisad.
vinaidan GeWordNet-is leqsikam leqsikonis yvelaze mniSvnelovani
struqturuli mimarTebebi unda asaxos da gadafaros Tanamedrove qarTuli
enis ZiriTadi birTvi, amitom lingvistur resursSi gaerTiandeba ramdenime
sxvadasxva planis aRwera: tradiciuli leqsikografiuli, enobrivi
cnobierebis modeli da  monacemTa warmodgena kompiuteruli formiT.
yovelive es imeds gvaZlevs, rom GeWordNet-is gamoyeneba SesaZlebeli iqneba
sxvadasxva sainformacio sistemebSi. aRniSnul Tematikaze saqarTvelos
teqnikuri universitetis IV saerTaSoriso konferenciaze “verbaluri
komunikaciuri teqnologiebi-2016” gaigzavna Tezisi - „GeWordNet – qarTuli
enis leqsikuri sistemis modeli“.
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II. 1. publikaciebi:
a) saqarTveloSi

statiebi

#
avtori/
avtorebi

statiis saTauri,
Jurnalis/krebulis

dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

1 Koba Gelashvili,
Nikoloz
Grdzelidze
Giorgi Shvelidze

The Modification of the
Sedgewick’s Balancing

Algorithm,

BULLETIN OF THE
GEORGIAN NATIONAL

ACADEMY OF
SCIENCES

vol. 10, no. 3,
2016

Tbilisi 8

damuSavebulia sejvikis dabalansebis algoriTmis modifikacia. sejvikis
algoriTmisgan gansxvavebiT, am algoriTmis Sedegi yovelTvis aris sruli xe.

ufro metic, SemoTavazebulia am meTodis ganzogadeba wiTel-Sav da AVL
xeebze, kvanZis umniSvnelo cvlilebiT misi gaZlierebis gareSe. imisaTvis rom
davadginoT axali modifikaciis efeqturoba Sesrulebis drois terminebSi,

Catarebulia ricxviTi eqsperimentebi dalagebul da wiTel-Sav xeebze DSW
algoriTmisTvis, sejvikis algoriTmisa da misi modifikaciisTvis. xeebi
agebulia rogorc daxarisxebuli, aseve SemTxveviTi monacemebiT. testebis
Sedegebis mixedviT cxadia, rom wiTel-Savi xis SemTxvevaSi SemoTavazebuli
axali algoriTmi swrafia sxvebTan SedarebiT

2 Gia Sirbiladze,
Irina Khutsishvili,

Otar Badagadze

New Fuzzy Probabilistic
Aggregation Operator

in the Information
System Implementation
Management Problem,

Bulletin of the Georgian
National Academy of

Sciences (moambe)

vol. 10, no. 2,
2016

Georgian Academy
Press,Tbilisi,

http://science.org.ge/
newsite/bnas/vol-10-

2.html

8

informaciuli sistemebis implementaciis menejmentSi mniSvnelovani adgili
ukavia mraval faqtoruli da mraval eqspertuli gadawyvetilebebis miRebis

teqnologiebis danergvas, roca Sefasebebi SesaZlo alternativebze

warmodgenilia eqspertTa mier fazi-cvladebis mniSvnelobebis saxiT (Cvens
SemTxvevaSi samkuTxa fazi-ricxvebiT). naSromSi ganviTarebulia axali

agregirebis meTodologia, rodesac gasaSualoebis agregirebis operatorSi

albaTuri ganawileba Secvlilia SesaZleblobiTi ganawilebiT. warmodgenilia

mtkicebulebebi ganzogadoebis koreqtulobaze, rodesac cnobili Sokes
integrali warmoadgens avtorTa mier ganzogadoebuli agregirebis operatoris

kerZo SemTxvevas. aRniSnul problemaSi axali agregireba gamoyenebulia

gadawyvetilebis mxardamWeri sistemis saxiT, rodesac faqtorebze obieqturi
monacemebi ar arsebobs albaTuri ganawilebis Sesafaseblad da eqspertuli
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monacemebi erTaderTi wyaroa amocanaSi warmoSobili ganuzRvrelobis garkveul

wilad mosaxsnelad. amocanis realizaciis mizniT Seqmnilia Sesabamisi

programuli uzrunvelyofa. Sedegebi ilustrirebulia praqtikul magaliTze.

3 N.Archvadze The Automatic Synthesis of the Functional
Programming Language  Haskell's Programs

Tsu, zust da sabunebismetyvelo
mecnierebebis fakultetis

eleqtronuli preprintebis(e-
print)seria

„FENS”http://eprints.tsu.ge/238/1/N.Archvadze%
20Eprints.pdf

Tbilisis
saxelmwifo
universiteti

http://eprints.tsu.ge

10

statiaSi ganixileba programebis avtomaturi sinTezis amocana
konkretulad funqcionaluri enaHaskell-isTvis. Tavdapirvelad ganixileba:
imperatiuli da funqcionaluri paradigmebi da maTTvis damaxasiaTebeli
cnebebisa da koncefciebis erToblioba,  programebis daweris stili, rac
funqcionaluri paradigmisTvis aris damaxasiaTebeli. Semdeg ganixileba
funqcionaluri ena Haskell-is ZiriTadi Tvisebebi da Haskell-is programis
avtomaturi sinTezis problema. aseve ganixileba deduqtiuri, induqciuri da
trnsformaciuli sinTezis principebi.

statiaSi miRebulia Semdegi Sedegebi: sintaqsurad orientirebadi
konstruirebis meTodis gamoyenebiT miRebulia Haskell-is rekursiuli
funqciebis warmodgnebi. Seqmnilia ramdenime rekursiuli tipis
funqciisTvis Sablonebi, kerZod kuduri rekursiisTvis, rekursiisTvis siis
Tavze da funqciisTvis damgrovebeli argumentebis (akumulatoriebis)
gamoyenebiT. Seqmnilia Haskell-is Prelude biblioTekis funqciebis Sablonebi
da xdeba avtomaturi sinTezi induqciuri meTodis Sesabamisad.

4 giorgi
CikoiZe,
liana

lorTqifaniZe

WordNet Tesaurusis
struqturis mixedviT

hiponimuri xis
avtomaturi
formirebis

algoriTmi da
programuli
realizacia

stu arCil eliaSvilis
marTvis sistemebis
institutis SromaTa

krebuli

# 20 Tbilisi,
gamomc.
“damani”

9

5 liana
lorTqifaniZe,

meri
gegeWkori

leqsikuri ontologia –
GeWordNet.

stu arCil eliaSvilis
marTvis sistemebis
institutis SromaTa

krebuli

# 20 Tbilisi,
gamomc.
“damani”

5
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1. statiaSi aRwerilia qarTuli WordNet Tesaurusi - GeWordNet.

CamoTvlilia WordNet Tesaurusis gamoyenebis perspeqtivebi. ganxilulia

qarTuli enis GeWordNet leqsikonisTvis hiponimuri xis avtomaturi

formirebis algoriTmi da programuli realizacia.

naSromSi ganxilulia semantikuri GeWordNet leqsikonis formirebis

ZiriTadi etapebi. aRwerilia sityvaTa semantikuri kavSirebis amsaxveli

hiponimuri xis Camoyalibebis meTodi. moyvaniliaWordNet leqsikonis

sinsetebis avtomaturi Targmnis magaliTebi. Camoyalibebulia teqsturi

informaciis damuSavebis da WordNet Tesaurusis struqturis mixedviT

hiponimuri xis avtomaturi formirebis algoriTmizaciisa da programuli

mxardaWeris zogadi sqema.

2. statiaSi aRwerilia qarTuli leqsikuri ontologiis – GeWordNet-is

SemuSavebis meTodika; axsnilia riT gansxvavdeba WordNet Tesaurusi

tradiciuli leqsikonebisa da Tesaurusebisagan; CamoTvlilia prinstonis

WordNet TesaurusSi gamoyenebuli ZiriTadi principebi;  ganxilulia enis

sistemis Sesaxeb informaciis warmosadgenad aucilebel lingvistur

wyaroTa jgufebi. daxasiaTebulia WordNet Tesaurusebis SemuSavebis

standartebi: mniSvnelobaTa analizis definiciuri, konteqsturi da

sityvawarmoebiTi meTodebi; aRwerilia TesaurusSi gamoyenebuli

semantikuri, paradigmatikuli da sintagmatikuri kavSirebis saxeebi.

II. 2. publikaciebi:
b) ucxoeTSi

statiebi

#
avtori/
avtorebi

statiis saTa-
uri, Jurna-

lis/krebulis
dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

1 G. Berikelashvili
B. Midodashvili

Method of
corrections by
higher order

differences for
elliptic equations

with variable
coefficients,

Georgian
Mathematical

Journal

Volume 23, Issue
2 (Jun 2016)

De Gruyter 169–180

We consider the Dirichlet problem for an elliptic equation with variable coefficients, the solution
of which is obtained by means of a finite-difference scheme of second order accuracy.
Weestablish a two-stage finite-difference method for the posed problem and obtain an estimate of
the convergence rate consistent with the smoothness of the solution. It is proved that the solution
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of the corrected scheme converges at rate (| | )mO h in the discrete 2L - norm, when the solution of

the original problem belongs to the Sobolev space with exponent [2, 4]m .

2 G. Berikelashvili
B. Midodashvili

Method of
corrections by higher
order differences for

Poisson equation
with nonlocal

boundary conditions,
Transactions of A.

Razmadze
Mathematical

Institute

Volume 170,
Issue 2

Elsevier 287–296

We consider the Bitsadze–Samarskii type nonlocal boundary value problem for Poisson equation
in a unit square, which is solved by a difference scheme of second-order accuracy. Using this
approximate solution, we correct the right-hand side of the difference scheme. It is shown that
the solution of the corrected scheme converges at the rate (| | )sO h in the discrete 2L -norm
provided that the solution of the original problem belongs to the Sobolev space with exponent

[2, 4]s .

3 Gia Sirbiladze,
IrinaKhutsishvili,
Otar Badagadze,
Mikheil
Kapanadze

More Precise Decision-
Making Methodology

in the Temporalized Body
of Evidence.

Applicationin the
InformationTechnology

Management,

International Journal of
Information Technology

& Decision Making

Vol. 15, No.
6, 2016

World Scientific
Publishing
Company,
Singapore,

www.worldscientifi
c.com

35

In this paper, we perform the analysis of temporalized structure of a body of evidence
andpossibilistic Extremal Fuzzy Dynamic System (EFDS) for the construction of more
precisedecisions based on the expert knowledge stream. The process of decision precision consists
oftwo stages. In the first stage the relation of information precision is defined on a
monotonesequence of bodies of evidence. The principle of negative imprecision is developed, as
themaximum principle of knowledge ignorance measure of a body of evidence.
Correspondingmathematical programming problem is constructed. On the output of the ¯rst stage
we receivethe expert knowledge precision stream of the criteria with respect to any decision. In the
secondstage the constructed stream is an input trajectory for the finite possibilistic model of EFDS.
Agenetic algorithm approach is developed for identifying of the EFDS finite model. The
modellingprocess gives us the more precise decisions as a prediction of a temporalization procedure.
Theconstructed technology is applied in the non-probabilistic utility theory for the
informationtechnology management problem.
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4 N. Archvadze,
M.Pkhovelishvili,

L. Shetsiruli,
O.Ioseliani

The Modern Approaches in
Parallel Programming

Computer Sciences and
Telecommunications

2016 | No.3(49)
http://gesj.internet-

academy.org.ge

file:///C:/Users/user/Do
wnloads/2804.pdf

4

5 N. Archvadze,
M.Pkhovelishvili,
L. Shetsiruli,
O.Ioseliani.

Usage of Logic for Parallel
Verification of Haskell
Programs

Computer Sciences and
Telecommunications
(gadacemulia
dasabeWdad)

2016 | No.4(50)
http://gesj.internet-

academy.org.ge

7

6 Natela
Archvadze, Merab
Pkhovelishvili, Lia
Shetsiruli, Otar
Ioseliani

The algorithm of parallel
programming using “small
delay”

SCCTW’2016South-Caucasus
Computing and Technology
Workshop
.https://indico.cern.ch/event/5
72800/contributions/2319259/
attachments/1347569/2032637
/WOR1.pdf

17

dReisTvis ganawilebul mexsierebiani gamoTvliTi sistemebisTvis
yvelaze ufro gavrcelebul paraleluri daprogramebis teqnologias

warmoadgens MPI (Message Passing Interface). aseT sistemebSi procesebs Soris
urTierTqmedebis ZiriTadi saSualeba aris Setyobinebis gadacema. Pirvel
naSromSi ganxilulia tradiciuli paraleluri daprogramebis

teqnologiebi MPI da OpenMP, maTi roli da SezRuduli SesaZleblobebi.
naSromSi aseve mocemulia funqcionaluri enebisTvis damaxasiaTebeli
Tanamedrove paraleluri da konkurentuli programirebis mimarTulebebi.

kerZod, ganixileba ramdenime mimarTuleba, romelicena F#-ze programebis
gaparalelebas emsaxureba.

Konkretuli amocanis gadasawyvetad paraleluri gamoTvliTi sistemis
gamoyeneba efeqturi iqneba mxolod im SeTxvevebSi, Tu gamoyenebuli
teqnologia da daprogramebis paradigma Seesabameba arqiteqturas, aseve
saWiroa algoriTmis struqtura iyos SesabamisobaSi gamoTvliTi sistemis
struqturasTan. naSromSi miRebuliaSedegebi – CamoTvlilia is sakiTxebi,
romlebic saWiroa paralelur algoriTmebTan erTad gairkves praqtikuli
amocanebis dasmisTanave.

Programirebis ena Haskell Seiqmna rogorc funqcionaluri ena da mxolod
Semdgom moxda misi gafarToeba damatebiTi funqciebiT, raTa SesaZlebeli
yofiliyo misi gamoyenebiT maRali donis paraleluri programireba.

programaTa verifikaciis sistema ModelChecking-Si tradiciulad
gamoyenebuli pripkes sqemebi programis mdgomareobis aRsawerad iyenebs
temporalur (droiT) logikebs. droiTi logikebis gamoyenebiT kargad
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muSavdeba wrfivi programebis verifikaciisTvis agebuli kripkes sqemebi,
Tumca sakmaod mouxerxebelia misi gamoyeneba paraleluri funqcionaluri

programebis Sesamowmeblad. P-logikis gamoyeneba paraleluri programebis

verifikaciisTvis Plover sistemebSi ufro mizanSewonilia, Tumca kripkes
sqemebi ufro mosaxerxebelia paraleluri programebis aRsawerad.

meore naSromSi warmodgenilia verifikaciis sistemis struqtura, sadac
programis aRmweri xisTvis gamoiyeneba kripkes sqemebi, xis damuSaveba ki

xdeba talRuri principebis saSualebiT. xis garSemovla sruldeba P-
logikis Sesabamisad, nacvlad temporaluri logikisa, romelic Model
Checking _Sia gamoyenebuli.

mesame statiaSi ganxilulia Tanamedrove paraleluri daprogramebis
sakiTxebi. aRwerilia paraleluri daprogramebiT mravalbirTvian
kompiuterebze daxarisxebis dros warmoqmnili problemebi da maTi
gadaWris SesaZleblobebi.

am statiaSi ganixileba avtorebis mier Seqmnili axali algoriTmi,
romelsac uwodes “daxarisxeba mcire dagvianebiT”, romlis ZiriTadi idea
dafuZnebulia dasamuSavebeli informaciis birTvebze TandaTanobiT,
“banqos darigebis” principiT gadanawilebasa da Sesrulebis
erTdroulobiT. es iZleva drois SesamCnev mogebas, Tu sworadaa Sereuli
gadanawilebis algoriTmi.

III. 1. samecniero forumebis muSaobaSi monawileoba

a) saqarTveloSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1 irina xuciSvili Application of fuzzy TOPSIS
approach with linguistic

expert assessments

ivanejavaxiSvilissaxel
obisTbilisissaxelmwif
ouniversitetismeoTxesa
fakultetokonferencia
zustdasabunebismetyvel

omecnierebebSi,
Tbilisi, 2016 wlis 25–29

ianvari

2 irina xuciSvili On the MADM Problem
Based on TOPSISwith
Triangular Hesitant

Information

VII International Joint
Conference ofGeorgian
Mathematical Union &

Georgian Mechanical Union,
dedicated to 125-th birthday

anniversary of academician N.
Muskhelishvili,

Batumi, September 5–9
2016

moxsenebebis anotaciebi

1.
moxsenebaSi warmodgenilia mraval–atributuli gadawyvetilebis miRebis

meTodologia dafuZnebuli TOPSIS (Technique for Order Performance by Similarity to Ideal
Solution) midgomaze fazi garemoSi. ganixileba SemTxveva, rodesac rogorc
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atributebis mniSvnelobebis, ise atributebis wonebis saeqsperto Sefasebebi

mocemulia lingvisturi cvladebis saxiT. gadawyvetilebis mimRebebTa jgufis

mier mocemuli ligvisturi Termebi formalizebulia fazi–samkuTxa ricxvebiT.

TOPSIS meTodSi alternativebis ranJireba keTdeba rogorc fazi–dadebiT
idealur, ise fazi–uaryofiT idealur gadawyvetilebebTan manZilis siaxlovis

mixedviT. SemoTavazebuli meTodologiis ilustrirebis mizniT ganixileba

gadawyvetilebis miRebis magaliTi.

2.
naSromSi SemoTavazebulia alternativebis Sefasebis meTodologia mraval–
atributuli jgufuri gadawyvetilebis miRebis(MAGDM) amocanisaTvis.
gadawyvetilebis mimRebTa (eqspertTa) jgufi iZleva rogorc atributebis, ise
maTi wonebis Sefasebebs samkuTxa fazi ricxvebis saxiT. aseTi informaciis

damuSavebisTvis ganviTarebulia TOPSIS meTodi meryev samkuTxa fazi garemoSi.
meTodis algoriTmSigaTvaliswinebulia orive saxis – rogorc sargebeli

(benefit), ise usargeblo (cost) atributebi.TOPSISmidgomis Tanaxmad,
alternativebis dalagebasaukeTesodan uaresisken efuZneba e.w. siaxlovis

koeficientis dadgenas, rac iTvaliswinebs manZilis gamoTvlas yovel

alternativasa da rogorc fazi–dadebiT idealur, ise fazi–uaryofiT idealur

gadawyvetilebas Soris.am mizniT gamoyenebul iqna normalizebuli Sewonili

hemingis manZili meryevi samkuTxa simravleebis konteqstSi. moxsenebaSi

ganixileba magaliTi, romelic naTlad asaxavs gadawyvetilebis miRebis process

SemoTavazebuli meTodologiissafuZvelze.
3 g.berikelaSvili,

b. midodaSvili

maRalirigissxvaobebiT
dazustebismeTodibiwaZe

-samarskistipis
aralokalursasazRvrop

irobebianielifsuri
gantolebebisaTvis

iliavekuassaxelobisgam
oyenebiTimaTematikisins

titutis (gmi)
seminaris

XXXsaerTaSorisogafar

Toebulisxdomebi,
20-22 aprili, 2016,

Tbilisi

ganxilulia mudmiv koeficientebiani elifsurigantolebisaTvisdasmulibiwaZe-

samarskistipisaralokalurisasazRvroamocana.
maRalirigissizustisamonaxsnebis miRebis meTodis gamoyenebiT damtkicebulia

koreqtirebuli amonaxsnis krebadoba m -uri rigiT, Tu diferencialuri

amocanis amonaxsni miekuTvneba [2, 4]m maCveneblian sobolev-slobodeckis

sivrces.

4 Natela Archvadze,Merab
Pkhovelishvili, Lia Shetsiruli,
Otar Ioseliani

The algorithm of parallel
programming using “small

delay

SCCTW’2016South-Caucasus
Computing and Technology

Workshop

https://indico.cern.ch/event/5
72800/

3-7 October, 2016, Georgian
Technical University, Tbilisi,

Georgia
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moxsenebaSiganxiluliqna Tanamedrove paraleluri daprogramebis
sakiTxebi. aRiwera problemebi, romlebic paraleluri daprogramebiT
mravalbirTvian kompiuterebze daxarisxebis dros iyo warmoqmnili da
aseve, maTi gadaWris SesaZleblobebi.

moxsenebaSi ganxilul iqna avtorebis mier Seqmnili axali algoriTmi,
romelsac uwodes “daxarisxeba mcire dagvianebiT”. sawyisi, dasamuSavebeli
masivis daSla xorcieldeba “banqos darigebis” principiT. pirveli
elementi dasamuSaveblad gadaecema pirvel birTvs, meore meore birTvs da

a.S. n-uri (n birTvebis raodenobaa)  n-birTvs. n+1 elementi ara marto
gadaecema pirvel birTvs, aramed iwyeba daxarisxeba ukve iq myof elements

Soris. n+2 elementi analogiurad gadaecema meore birTvs da iq myof
elementTan xdeba daxarisxeba da a.S., manam sanam masivis yvela elementi ar

daiSleba n cal dalagebul qvemasivad. Semdgom iwyeba tradiciuli
Serwymis operacia. drois ZiriTadi mogeba xdeba imis xarjze, rom
daxarisxeba iwyeba ara masivis daSlis Semdeg, aramed daSlis paralelurad.
TiToeuli birTvi paralelurad “mcire dagvianebiT” wina birTvTan
SedarebiT iwyebs daxarisxebis operacias yovel Semosul axal elementTan
da ukve iq myofi dalagebuli masivis elemenebTan erTad.

5 l. lorTqifaniZe,
n. amirezaSvili,
n. javaSvili

GeWordNet – qarTuli
enis leqsikuri sistemis

modeli

IV saerTaSoriso
konferencia
“verbaluri

komunikaciuri
teqnologiebi-2016”,

25-27 noemberi, 2016.
saqarTvelos teqnikuri
universiteti, Tbilisi

6 l. lorTqifaniZe qarTuli enis GeWordNet
leqsikonisTvis
hiponimuri xis

avtomaturi formirebis
algoriTmi.

http://conference.ens-
2016.tsu.ge/lecture/view/494.

ivane javaxiSvilis
saxelobis Tbilisis

saxelmwifo
universitetis mesame

safakulteto
samecniero konferencia

zust da
sabunebismetyvelo
mecnierebebSi. 25-28

ianvari, 2016, Tbilisi
7 l. lorTqifaniZe,

n. javaSvili
hiponimuri xis

avtomaturi formireba
qarTul WordNet-Si.

http://bsu.edu.ge/upload/semi
otika_2016.pdf

semiotikis VII
saerTaSoriso

konferencia „qaosis da
kosmosis semiotika“.

21-23 oqtomberi, baTumi,
2016.

moxsenebaTa anotaciebi

1.
TanamedrovesainformacioteqnologiebissferoSiamJamadgamoyenebuliyvelaz
egavrcelebulileqsikonebiagebuliaWordNetmodelismixedviT.

WordNet-i aris yvelaze avtoritetuli da farTo gamoyenebis standarti
leqsiko-semantikuri monacemebis bazis asagebad.
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WordNet-is popularoba da farTo gavrceleba, upirveles yovlisa, misma
arsebiTma Sinaarsobrivma da struqturulma maxasiaTeblebma ganapiroba.
prinstonisWordNet da yvela momdevno versiebi sxva enebisTvis gamiznulia
asaxos enis leqsikuri sistemis Semadgenloba da struqtura mTlianad da
ara romelime kerZo Tematur sferoebSi. magaliTad, Tanamedrove WordNet-is
versia mTlianad moicavs Tanamedrove inglisuri enis leqsikas da Seadgens
120 aTasze met sityvas.

saqarTvelos teqnikuri universitetis arCil eliaSvilis marTvis
sistemebis institutis enobrivi da sametyvelo sistemebis ganyofilebaSi
SoTa rusTavelis erovnuli samecniero fondis dafinansebiT iqmneba
qarTuli WordNet-i – GeWordNet.

saerTo mniSvnelobiT gaerTianebuli sityvebis sinonimuri mimarTebebi
sabaziso safuZvelia yvela WordNet tipis leqsikonebisTvis. WordNet da
EuroWordNet proeqtebis farglebSi sinonimia ganmartebuli iyo
urTierTCanacvlebis mniSvnelobiT. rom ori sityva (gamonaTqvami) iTvleba
sinonimebad, Tu arsebobs erTi konteqsti mainc, sadac erTi sityvis meoreTi
Secvla ar iwvevs WeSmariti mniSvnelobis Secvlas. magram praqtikaSi am
kriteriumis gamoyeneba sakmaod rTulia: konteqstSi urTierTCanacvlebis
SesaZlebloba yovelTvis araa dakavSirebuli saerTo mniSvnelobis
arsebobasTan. pirvel rigSi ganvixileT semantikuri siaxlovis kriteriumi,
romlis Semowmeba xdeba definiciuri analiziT: leqsikonis ganmartebebis
identurobis SefasebiT an sinonimuri mniSvnelobebis gadamisamarTebiT.
urTierTCanacvlebis kriteriums ganvixileT rogorc damatebiTi
kriteriumi.

warmodgenilia lingvisturi resursi, romelSic gaerTianebulia
ramdenime sxvadasxva planis aRwera: tradiciuli leqsikografiuli,
enobrivi cnobierebis modeli da  monacemTa warmodgena kompiuteruli
formiT. dasrulebuli saxiT GeWordNet-is gamoyeneba SesaZlebeli iqneba
sxvadasxva sainformacio sistemebSi.

2. internet sivrceSi saZiebo sistemebis inteleqtualizacia
mniSvnelovnad zrdis Ziebis siCqaresa da xarisxs. dokumentebSi Ziebisas
bunebriv winaaRmdegobas qmnis sinonimia da polisemia. es problema bevri
enisTvis daZleulia specialuri eleqtronuli WordNet tipis Tesaurusebis
gamoyenebiT.

saqarTvelos teqnikuri universitetis arCil eliaSvilis marTvis
sistemebis institutis enobrivi da sametyvelo sistemebis ganyofilebaSi
rusTavelis erovnuli fondis mier dafinansebuli proeqtis farglebSi
iqmneba qarTul sityvaTa qselis kompaileri - GeWordNet, romlis analogi
saqarTveloSi jerjerobiT ar arsebobs. GeWordNet Tesaurusis gamoyeneba
SesaZlebelia:

• paradigmatulad da sintagmaturad dakavSirebuli sityvebis meSveobiT
informaciis Ziebisas. aseTi sityvebia, magaliTad, sinsetis (sinonimuri
mwkrivebi) komponentebi, an „zmna-aqtanti“-s tipis kavSirebi, romlebic
konteqsturi ZiebisaTvis aris saWiro;

• formaluri gramatikebis leqsikonad, gansakuTrebiT zmnebis
valentobis,  arsebiTi  da zedsarTavi saxelebis  amomwuravi aRwerisas;

• specializebuli leqsikonebis (magaliTad, samedicino, ekonomikuri,
geografiuli, biologiuri da sxv.) Sesadgenad;

• sxvadasxva dialeqtebisa da enebis leqsikonebis Sesadgenad;
• sityvaTa sintagmaturi mimarTebebis saSualebiT klasikuri amocanis -

sityvebis araerTmniSvnelovnobis mosaxsnelad;
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• teqstis avtomaturi damuSavebisa da informaciuli Ziebis programul
danarTebSi dokumentebis filtraciisa da rubrikaciis xarisxis
gasazrdelad;

• hiperonimuli mimarTebebis safuZvelze azrobrivad axlo mdgomi
teqstebis gansazRvrisTvis.

saangariSo periodSi WordNet-is qarTuli versiis realizaciisaTvis
Catarda qarTuli enis arsebuli leqsikonebidan GeWordNet Tesaurusis
avtomaturi kompilirebis procedurebi.leqsikonis hiponimuri xis asagebad
muSavdeba algoriTmi TiToeuli sinonimuri mwkrivisTvis SerCeuli
prototipisa da Tesaurusis struqturis mixedviT.

3. WordNet Tanamedrove sainformacio teqnologiebis sferoSi yvelaze
farTod gavrcelebuli leqsikur monacemTa bazaa. mas safuZvlad daedo 1996
wels prinstonis universitetis kognitiur mecnierebaTa laboratoriaSi
damuSavebuli adamianis mentaluri leqsikonis modeli, romelic sabolood
gaxda yvelaze avtoritetuli  da farTo gamoyenebis standarti leqsiko-
semantikuri monacemebis bazis asagebad.

WordNet leqsiko-semantikuri Tesaurusis codnis bazebi gamoiyeneba iseT
amocanebSi, rogoricaa sainformacio Zieba, manqanuri Targmani, sityvaTa
mniSvnelobebis dadgena da dialoguri sistemebis ageba. 1999 wels Seiqmna
EuroWordNet, romelSic gaerTianda evropuli enebis WordNet leqsikonebi.
amJamad marTvis sistemebis institutis enobrivi da sametyvelo sistemebis
ganyofilebaSi   mimdinareobs samuSaoebi qarTuli WordNet-is Sesaqmnelad
(SoTa rusTavelis erovnuli samecniero fondis granti „qarTul sityvaTa
qselis kompaileri GeWordNet”). WordNet-is bazisur struqturul erTeuls
warmoadgens sinonimuri mwkrivi - sinseti, romelic aerTianebs msgavsi
mniSvnelobis mqone sityvebs. TiToeuli sinseti enis erTgvar
leqsikalizebul cnebas asaxavs.  sinsets Tan axlavs ganmarteba da sityvaTa
magaliTebi sxvadasxva konteqstSi. WordNet-Si sinsetebi erTmaneTTan
dakavSirebulia iseTi semantikuri mimarTebebiT, rogoricaa: hiponimia,
meronimia, presupozicia, kauzacia, antonimia da sxv.

qarTuliWordNet-is SemuSaveba xdeba or etapad. pirvel rigSi xdeba WordNet
leqsikonis formireba qarTuli enisTvis, meore etapze ki qarTul-inglisuri
enaTaSorisi indeqsis saSualebiT EuroWordNet-Tan qarTuli leqsikonis mibma.

qarTuliWordNet-is sinsetebis avtomaturi formireba xdeba orenovani
eleqtronuli leqsikonis gamoyenebiT. mimarTebebi sinsetebs Soris qmnian
ierarqiul struqturas, romelTa saTaveSi moqceulia sinsetis hiperonimi.

saangariSo periodSi SemuSavda sinsetebis da hiponimuri xis avtomaturi
formirebis algoriTmi da programuli realizacia qarTuli WordNet-isTvis.
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b)ucxoeTSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1 Арчвадзе Н.Н.
Пховелишвили М.Г.
Шецирули Л.Д.

Особенности параллельного
программирования на языке
Haskell

http://sait.kpi.ua/media/filer_
public/73/32/7332a68e-e93b-
4c57-a3c8-
66f11ee074cd/sait2016ebook.p
df

Proceedings of the System
Analysis and Information

Technologies 18-th
International Conference SAIT

2016.
http://sait.kpi.ua/ru/2016/

May 30 – June 2, 2016, Kyiv,
Ukraine

Haskell-enis bazuri operaciebi Tavdapirvelad orientirebuli iyo
Tanmimdevruli programebis Sesasruleblad da mxolod Semdgom moxda maTi
gafarToeba paraleluri operatorebiT. damatebiT SezRudvas warmoadgenda
“zarmaci” igive “gadadebuli gamoTvlebis” meqanizmi da siis mimdevrobiTi
struqtura.

moxsenebaSi ganxiluli iqna Haskell enis paralelizmis Taviseburebebi,
kerZod kombinatori par da Tanmimdevruli kompoziciis operatori seq.
Kombinatori par Rebulobs parametrebs, romlebic warmoadgenen
paralelurad Sesarulebad funqciebs, xolo operatori seq axdens adre
inicializebuli paraleluri gamoTvlebis sinqronizacias.  moxsenebaSi
moyvanili iqna magaliTi, romelSic sami cnobili funqciis (akermanis,
faqtorialisa da fibonaCis ricxvebis) paraleluri gamoTvlebi iyo
mocemuli. moxda gamoTvlebis droebis Sefaseba da gakeTda daskvna, rom
Haskell ena mxars uWers paralelizmis mxolod martiv formebs, iseTebs,
romlebic adreul imperatiul enebSi iyo realizebuli.
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teqnikuriinformatikis kaTedra

1. iv. javaxiSvilis sax. Tbilisis saxelmwifo universitetis zust da
sabunebismetyvelo mecnierebaTa fakultetis kompiuteruli mecnierebebis
departamentis teqnikuri informatikis kaTedra

2. samecniero xelmZRvaneli: kaTedris gamge, profesori manana xaCiZe

3. kaTedrisSemadgenloba: profesori - manana xaCiZe, asoc. prof. magda
cincaZe, asoc. prof. lela mircxulava, asist. prof. maia arCuaZe, asist.
prof. papuna qarCava, assist prof. zurab modebaZe

II. 2. publikaciebi:
b) ucxoeTSi

statiebi

#
avtori/
avtorebi

statiis saTauri,
Jurnalis/krebulis

dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomceml
oba

gverdebis
raodenoba

1 Manana Khachidze,
Magda Tsintsadze,
Maia Archuadze,
Gela Besiashvili

Concept Pattern Based
Text Classification System
Development for Georgian

Text Based Information
Retrieval

Baltic J. Modern
Computing, Vol. 3

(2016), No. 4,

latvia pp. 307–317

Presented work outlines the text classification system developed with appropriate fourmain modules
and the algorithm of the text classification for the Georgian Language. The HeuristicAnalysis is used to
develop the concept-pattern describing appropriate class in a documentcollection and a new algorithm
was developed and applied to get the set of term classes for everydetected stem. The TF-IDF (Term
Frequency-Inverse Document Frequency) scheme for termweight calculation is performed. The novelty
of the method is that one generalized concept iscreated on the basis of each category of the documents
sourcing the whole database. The generalizedconcept contains all high weight terms along with the
terms not to be presented in thedefinition of the concept, so the concept contains information what terms
are efficient for theclass and what terms ”should not” be present (not to contain the defined term is a
characteristicsitself). The generalized concept pattern, based on the above mentioned scheme, is
compared tothe patterns (high weight term set) formed for each document.The system was tested on
Georgian text based on 900 documents collected from 6 categories(classes - 150 documents in each).
Using the generalized concept formation method the accuracywas increased by 11% and recall by 10
%, compared to k-Nearest Neighbors algorithm (KNN).On the basis of the received results we may
conclude that the patterns constructed with the helpof Analytical Heuristics method used for retrieval is
quite promising and future modifications forbetter results are possible.

naSromSi asaxulia teqstebis klasifikaciis sistemis SemuSaveba, misi Sesabamisi

oTxi ZiriTadi moduli da qarTulenovani teqstebis klasifikacis algoriTmi.
klasificireba xorcieldeba cnebebis paternebis saSualebiT. cnebis paternebis

Sesamusaveblad gamoiyeneba evristikuli analitikebis meTodi - iqmneba nimuSi,
romelSic aRwerilia Sesabamisi klasis dokumentebis koleqcia „termini/wona“
maCveneblebiT. amisaTvis gamoiTvleba TF-IDF cnobili sqemis Sesabamisad. amis
safuZvelze yoveli katogeriisaTvis yalibdeba erTi ganzogadoebuli sqema
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„konceptis paterni“ mTliani teqstebis monacemTa bazis safuZvelze.
ganzogadebuli koncepti Seicavs informacias, rogorc yvela maRali wonis

terminebis, arsebobis aseve ararsebobis Sesaxeb.
sistema gamoicada 6 kategoriaSi gadanawelebul 900 qarTulenovan dokumentze

(yoveli klasi Sedgeboda 150 teqsturi dokumentisagan). ganzogadebuli

konceftis formirebis meTodis gamoyenebam sizuste gazarda 11% -iT gaizarda,
rolo sisrule 10% -iT, vidre k-uaxloesi mezoblebi algoriTmis (KNN )
safuZvelze miRebuli Sedegebi. SeiZleba davaskvnaT, rom cnebebis paternebis
meTodis gamoiyeneba sakmaod imedismomcemia da momavalSi SeiZleba ukeTesi

Sedegebis miReba.

2 Manana
Khachidze,
Magda Tsintsadze,
Maia Archuadze

Natural Language
Processing (NLP)
Based Instrument
for Classification

of Free Text
Medical Records

BioMed Research
International

Volume 2016 (201
6), Article

ID 8313454,

didibritaneT
i

10 pages

According to the Ministry of Labor, Health and Social Affairs of Georgia a new health management
system has to be introduced in the nearest future.  In this context the problem of structuring and
classifying documents containing all the history of medical services provided arises.  The presented
work introduces the instrument for Georgian-language-based medical records classification. It is the
first attempt of classification of the Georgian-language-based medical records. Totally, 24.855
examination records were studied. The documents were classified into three main groups
(Ultrasonography, Endoscopy, X-Ray) and 13 subgroups using two well-known methods: Support
Vector Machine (SVM) and K-Nearest Neighbor (KNN). The results obtained demonstrated that both
machine learning methods performed successfully, with a little supremacy of SVM.  In the process of
classification a “shrink” method - based on features selection - was introduced and applied. At the first
stage of classification the results of the “shrink” case were better, however on the second stage of
classification into subclasses 23 % of all documents could not be linked to only one definite individual
subclass (liver or binary system) due to common features characterizing these subclasses. The overall
results of the study were successful.

saqarTvelos Sromis, janmrTelobisa da socialuri dacvis saministro gegmavs

jandacvis marTvis sistemis danergvas uaxloes momavalSi. am konteqstSi Cndeba
samedicino dokumentebis struqturirebis da klasificirebis problema

romelisac Seicavs avadmyofobis istoria. warmodgenil naSromSi warudgenilia

qarTul enenaze arsebuli samedicino Canawerebis klasifikaciiT instrumenti. es
aris qarTulenovani samedicino Canawerebis klasifikaciis pirveli mcdeloba.
saerTo jamSi ganxiluli iyo Seswavliliiyo 24,855 samedicino Canaweri.
dokumentebis klasificirdeba moxda sam ZiriTad jgufad (ultrasonografiis,
endoskopis, X-Ray Canawerebi) da 13 qvejgufebis. gamoyenebul iqna ori cnobili

meTodebi: mxardaWeri veqtoruli manqana (SVM) da K-uaxloesi mezobeli (KNN).
miRebulma Sedegebma aCvena, rom orive manqanuri swavlebis meTodebi warmatebiT

muSaobs, mcire upiratesoba aqvs SVM. klasifikaciis procesSi SemoRebuli da

gamoyenebulia "Semcirebis" meTodi - romelic efuZneba Tvisebebis SerCevas.
pirvel etapze "Semcirebam" iyo ukeTesi Sedegebi, Tumca meore etapze qveklasebis

klasifikaciisas Sedegi gauaresda - 23% dokumenti ver iqneba dakavSirebuli

vercerT konkretul klasTan.
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III. 1. samecniero forumebis muSaobaSi monawileoba

b)ucxoeTSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1 Maia Archaudze, David
Khachidze, Nia
Khachidze,NinoNinoshvili

Dental Self-diagnostic
Information System Based on

the Natural Language
Processing

eRA – 11 - Piraeus, Greece21- 23 September 2016
medicinaSi sul ufro aqtiurad gamoiyeneba sainformacio sistemebi.

sistemebi Tavisi daniSnulebiT mravalferovania, magram TviTdiagnostikis

sistemebi naklebadaa warmodgenili. miuxedavad TviTdiagnostikis rigi

uaryofiTi mxareebisa misi ugulvelyofa ar SeiZleba. naSromSi warmodgenilia

TviTdiagnostikis sainformacio sistemis principuli sqema, rolmelSic
TviTdiagnostikis procedura efuZneba pacientis mier mdgomareobis aRweras

bunebriv enaze warmodgenili teqsitis saSualebiT. sxvadasxva daavadebis

aRwerisaTvis warmodgenilia gasaRebi sityvebi, romlebis momxmareblisaTvis

warmoadgenen „egreT wodebul mimniSneblebs“. „mimniSneblebis“ gamoyenebiT

pacienti aRwers Tavis mdgomareobas safexurebrivad. yovel safexurze
warmodgenili aRweris analizis Semdeg momxmarebels miewodeba momdevno

safexuris Sesabamisi „mimniSneblebi“ da a.S. diagnozis dasmis procedura

efuZneba „gadawyvetilebis xes“ algoriTms. „mimniSneblebis“ simravle miiReba

„Info Gain“ maxasiaTeblebis amokrefis meTodis saSualebiT.

2 M.Khachidze,
M.Tsintsadze,
M.Archaudze,
G.Besiashvili

Short Text Classification
Application in Automated
Workflow Management

Systems

eRA – 11 - Piraeus, Greece21- 23 September 2016
saqmis warmoebis marTvis programuli produqtebis siuxvis miuxedavad

araerTi msxvili kompania Tu sawarmo axdens Tavis moTxovnebze morgebli

programuli sistemebis SemuSavebs. aseT sistemTa Soris didi adgli ukaviaT

dokumentbrunvis sistemebs. naSromSi warmodgenilia saqarTvelos erTerTi didi
umaRlesi saswavleblis dokumentbrunvis sistemaSi kancelariaSi Semosuli

dokumentTa damuSavebis „gzis“ SerCevis mqanizmi, romelic efuZneba NLP
(bunebrivi enis damuSaveba - Natural Language Process) meTodebs. aRwerilia

dkumentebis klasifikaciis procesi qarTuleovani teqstebisaTvis. mocemulia

yvela safexuri, teqstebis sawyisi damuSaveidan manqanuri swavlebis procesamde.
yoveli safexuiris realizacsas gamoyenebuli algoriTmebi ganixileba

moificirebiT qarTuli enisTaviseburebebis gaTvaniswinebiT.
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asistent profesori zurab modebaZe

statiebi

#
avtori/
avtorebi

statiis saTa-
uri, Jurna-

lis/krebulis
dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverdebis
raodenoba

1
2
3

R.Kvatadze,
Z.Modebadze

NETWORK AND
COMPUTING
INFRASTRUCTURE
FOR
SCIENTIFIC
APPLICATIONS IN
GEORGIA

ISSN 1547-4771,
Physics of Particles
and Nuclei Letters,
2016,  Vol. 13, No.
5,

Springer New York,
233 Spring Street,

New York, NY
10013, USA
© Pleiades

Publishing, Ltd.,

pp. 681–684.

vrceli anotacia qarTul enaze

III. 1. samecniero forumebis muSaobaSi monawileoba

ა) saqarTveloSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1
2
3

Timuraz daviTaSvili
zurab modebaZe

Heavy showers
prediction above the complex
terrain based on WRF modeling.

saqarTvelos
maTematikosTa da

meqanikosTa kavSiris VII
saerTaSoriso

konferencia,
q. baTumi, 5-9 seqtemberi,

2016.

moxsenebaTa anotaciebi qarTul enaze

b) ucxoeTSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1
2

T. Davitashvili
Z. Modebadze

Precipitations Prediction by
Different Physics of WRF
Model.

WSEAS Conference,( IARAS
Transactions on Environmental
Science)  ,Rome, Italy, October
21-23, 2016.

moxsenebaTa anotaciebi qarTul enaze
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Teoriuli informatikis kaTedra

1. iv. javaxiSvilis sax. Tbilisis saxelmwifo universitetis zust da
sabunebismetyvelo mecnierebaTa fakultetis kompiuteruli mecnierebebis
departamentis Teoriuli informatikis kaTedra

2. samecniero xelmZRvaneli: kaTedris gamge, profesori aleqsandre
gamyreliZe

3. kaTedrisSemadgenloba:profesori - aleqsandre gamyreliZe, asoc. prof.
beJan RvaberiZe, asoc. prof. revaz qurdiani, asoc. prof.lela

alxaziSvili, asist. prof. guram kaSmaZe

I. 3.saxelmwifo grantiT (rusTavelis fondi) dafinansebuli
samecniero-kvleviTi proeqtebi (exeba rogorc umaRles saganmanaTleblo, ise

samecniero-kvleviT dawesebulebebs)

# proeqtis dasa-
xeleba

damfinansebeli
organizacia

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi

1 amozneqili

topologia:
mravalwaxnagebis

kategoriul-
algoriTmuli

kvleva

SoTa rusTavelis
saxelobis
erovnuli

samecniero fondi,
d-13/11

ioseb gubelaZe
(san francisko)

aleqsandre
gamyreliZe

dasrulebuli proeqtis (etapis) Sedegebi (anotacia)

SemuSavebuli da implementirebulia mravalwaxnagTa hom-kompleqsebis
gamoTvlis axleburi midgomis principebi da masTan dakavSirebuli algoriTmebi

(proeqti dasrulebulia)

# proeqtis dasa-
xeleba

damfinansebeli
organizacia

proeqtis
xelmZRvaneli

proeqtis
Semsruleblebi

2 homologiuri da
kategoriuli
meTodebi
topologiaSi,
algebrasa da
stekebis TeoriaSi

SoTa rusTavelis
saxelobis
erovnuli

samecniero fondi,
d-13/22

Teimuraz
piraSvili

revaz qurdiani

dasrulebuli proeqtis (etapis) Sedegebi (anotacia)

The aim of this work is to clarify the relationship between homology theory of commutative
monoids constructed 'a la Quillen and technology of Gamma-modules. Is shown that methods of functor
homology can be applied to monoids.

(Project Completed)



CS-37

II. 2. publikaciebi:
b) ucxoeTSi

statiebi

#
avtori/
avtorebi

statiis saTauri,
Jurnalis/krebulis

dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemlo
ba

gverdebi
s

raodenob
a

1 M. Bakuradze,
A. Gamkrelidze,
J. Gubeladze

Affine Hom-Complexes Vol. 73, Issue 3 Portugaliae
Mathematica
European
Mathematical
Society
Publishing
House, 2016

pp. 183-205

For two general polytopal complexes the set of face-wise affine maps between them is shown to be a
polytopal complex in an algorithmic way. The resulting algorithm for the affine hom-complex is
analyzed in detail. There is also a natural tensor product of polytopal complexes, which is the left adjoint
functor for Hom. This extends the corresponding facts from single polytopes. Explicit examples of
computations of the resulting structures are included. In the special case of simplicial complexes, the
affine hom-complex is a functorial subcomplex of Kozlov's combinatorial hom-complex, which
generalizes Lovasz' well-known construction for graphs.

2 Revaz Kurdiani,
Teimuraz Pirashvili

Functor homology and
homology of commutative

monoids,
Academic Journal
Semigroup Forum

Vol. 92,  Issue 1,
2016

Springer pp. 102-120

This work clarifies the relationship between homology theory of commutative monoids constructed
'a la Quillen and technology of Gamma-modules. Is shown that methods of functor homology can be
applied to monoids.
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programuli uzrunvelyofis saswavlo-samecniero laboratoria

1. programuli uzrunvelyofis saswavlo-samecniero laboratoria

2. samecniero erTeulis xelmZRvaneli: julieta gagloSvili.

3. samecniero erTeulis personaluri Semadgenloba:

julieta gagloSvili – laboratoriis xelmZRvaneli;
irma aslaniSvili – inJineri;
maka odilaZe – ufrosi inJineri;

silva torosiani, ufrosi inJineri, Wolfram Research kompaniis teqnologiebisa

da saswavlo kursebis sertificirebuli

instruqtori: http://www.wolfram.com/training/instructors/torosyan.html

II.1. publikaciebi:
a) saqarTveloSi

statiebi

# avtori/ avtorebi
statiis saTauri,

Jurnalis/krebulis
dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverde
bis

raoden
oba

1 maka odilaZe,
papuna qarCava,nino
narimaniZe, Tamar
burWulaZe, Tamuna
xvedeliZe

“usafrTxoebis
komponentebi qselis

sistemuri
programirebisaTvis”

saqarTvelos
teqnikuri

universitetis arCil
eliaSvilis marTvis

sistemebis
instituti SromaTa

krebuli

#20, 2016 q.Tbilisi
gamomcemloba

“damana”

210-213

anotacia

statiaSi ganxilulia qseluri programebis proeqtirebisas iseTi aucilebeli
kriteriumebi, rogoricaa mravaldoniani dacva. aseve statiis farglebSi
ganxilu-lia qseluri klient-serveris meqanizmis SemuSavebis procesi da danarT-
serveris da danarT-klientis usafrTxoebis moTxovnebi.

sakvanZo sityvebi: qseli, serveri, klienti, usafrTxoeba.
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b) ucxoeTSi

statiebi

# avtori/ avtorebi
statiis saTauri,

Jurnalis/krebulis
dasaxeleba

Jurnalis/
krebulis
nomeri

gamocemis
adgili,

gamomcemloba

gverde
bis

raoden
oba

1

2.

 Abdalla Mostafa,
Ahmed Fouad,

 Mohamed Houseni,
 Naglaa Allam,

Aboul Ella Hassanien,
 Hesham Hefny,
 Irma Aslanishvili

IRMA ASLANISHVILI

A hybrid grey wolf based
segmentation with statistic
image for CT liver images.

New Innovation
Methodfor secure
communication by

Wireless Sensor Networks

Proceedings of the
International

Conference on
Advanced

Intelligent Systems
and Informatics

2016
Volume 533 of the
series Advances in
Intelligent Systems
and Computing, pp

846-855

4 International
Journal

“Information
Theories and

Applications”, Vol.
23, Number 4, ©

2016

http://link.springer.c
om/chapter/10.1007/
978-3-319-48308-

5_81

I T A   2 0 1 6 XVI-
I N F O R M A T I
C S 2016, Varna,
Bulgaria.
http://www.foibg.co
m/ijita/vol23/ijita23-
04-p08.pdf
www.ithea.org

846-855

394-398

1. Liver segmentation is a main step in all automated liver diagnosis systems. This paper aims to propose
an approach for liver segmentation. It combines the usage of grey wolf optimization, statistical image
of liver and simple region growing to segment the whole liver. Starting with Grey Wolf optimization
algorithm, it calculates the centroid values of different clusters in CT images. A statistical image of
liver is used to extract the potential area that liver might exist in. Then the segmented liver is enhanced
using simple region growing technique (RG). A set of 38 images, taken in pre-contrast phase, was
used to segment the liver and test the proposed approach. Similarity index is used to validate the
success of the approach. The experimental results showed that the overall accuracy offered by the
proposed approach, results in 94.08 % accuracy.

2. A sensor is a device that detects events or changes in quantities and provides a corresponding output,
generally as an electrical or optical signal. The sensor has to do the following tasks: Give a digital
signal, be able to communicate the signal, be able to execute logical functions and instructions. Sensors
are used in everyday and they are in everywhere in our life. The objective of “new innovation Method
to Secure communication for Wireless Sensor Networks“ is to provide a collection of high-quality
research papers in signal processing for Computer sensor systems and Computer Sensor Networks.
This innovation Method motivated by the idea of developing the high effective sensory systems for
monitoring of environmental pollution.
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III. 1. samecniero forumebis muSaobaSi monawileoba

a) saqarTveloSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1

2

3

4

irma aslaniSvili

irma aslaniSvili

Maka odilaZe

silva torosiani

marSutizaciis
protokolebi da

modelebi usadeno Ad
Hoc qselSi.

New innovation method for
Computer Sensor Network .

“hipervizorebi, misi
xarvezebi da
informaciis
usafrTxoeba”

About Project The Company
Wolfram Research: "Tweet-a-

Program" - It is interesting
programs in Wolfram

Language, the length of which
does not exceed 140 characters

ivane javaxiSvilis
saxelobis Tbilisis

saxelmwifo
universiteti meoTxe

safakulteto
samecniero konferencia

ivane javaxiSvilis
dabadebidan 140
wlisTavisadmi

miZRvnili zust da
sabunebismetyvelo

mecnierebebSi 25-29.01
http://conference.ens-
2016.tsu.ge/lecture/view/433

International Workshop on:
Communications, Education
Management and Information
Technology, organised in GAU,
Tbilisi, Georgia, from 1st – 3rd

June 2016

ivane javaxiSvilis
saxelobis Tbilisis

saxelmwifo
universiteti meoTxe

safakulteto
samecniero konferencia

ivane javaxiSvilis
ivane javaxiSvilis
dabadebidan 140
wlisTavisadmi

miZRvnili zust da
sabunebismetyvelo
mecnierebebSi 25-29

ianvari

ivane javaxiSvilis
dabadebidan 140
wlisTavisadmi

miZRvnili meoTxe
yovelwliuri

konferencia zust da
sabunebismetyvelo
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mecnierebebSi, Tsu, 25-
29ianvari

http://conference.ens-
2016.tsu.ge/lecture/view/474

moxsenebaTa anotaciebi

1. usadeno Ad Hoc qseli (Ad Hoc Network) aris usadeno mobiluri kvanZebis
erToblioba. romlebic qmnis droebiT qsels, yovelgvari qseluri
infrastruqturisa da centraluri administraciis gareSe. marSrutizaciis
protokolebma, romlebic gamoiyeneba aseT qselebSi, avtomaturad unda
Seiswavlos mobilurobisa da gamtarunarianobis maCvenebelebi Sesabamisad

xolo usadeno Ad Hoc qselis topologiis Secvlis SemTxvevaSi SesaZlebeli
unda iyos kvanZebis saTanado maxasiaTeblebis Secvla. naSromSi Seswavlilia
marSrutizaciis modelebi Dynamic Source Routing (DSR), Ad Hoc On Demand Distance
Vector (AODV), Destination-Sequenced Distance-Vector Routing (DSDV), Fisheye State Routing
Protocol (FSR), Optimized Link State Routing (OLSR)marSrutizaciis modelebi
marSutizaciis protokolebisaTvis.

2. Abstract: We know that a sensor is a device that detects events or changes in quantities andprovides a corresponding output, generally as an electrical or optical signal; The sensor has todo the following tasks:    Give a digital signal, Be able to communicate the signal,   Be able toexecute logical functions and instructions. Sensors are used in everyday and they are ineverywhere in our life.The objective of this Special Session: “new innovation Method forComputer Sensor Networks“ are to provide a collection of high-quality research papers in signalprocessing for Computer sensor systems and Computer Sensor Networks. We know they arenews for us.
3. hipervizori gvevlineba virtualizaciis bazisad, uzrunvelyofs ra
informaciis usafrTxoebas da marTavs virtualur manqanas. problemebi,
romlebic dakavSirebulia virtualizaciis usafrTxoebasTan Rrublovan
gamoTvlebSi, moiTxovs analizs da Sesabamis gadawyvetilebebs. naSromSi
ganxilulia hipervizoris teqnikuri maxasiaTeblebis gavlena informaciis
usafrTxoebaze. mocemulia hipervizorebis tipebis daxasiaTeba sxvadasxva
parametrebiT maTi warmadobis gaTvaliswinebiT. mocemulia rekomen-daciebi.
agreTve, naSromSi ganxilulia hipervizoris xarvezebi virtualur manqanaSi
Vmware vSphere -is magaliTze da moTxovnebi misi dacvis organizebisaTvis.
sakvanZo sityvebi: Rrublovani gamoTvlebi, hipervizori, informaciis
usafrTxoeba.

4. ganxiluli iyo Wolfram Research kompaniis axali proeqti Tweet-a-Program
(http://blog.wolfram.com/2014/09/18/introducing-tweet-a-program/) . kompiuteruli sistema

Wolfram Mathematica aris sakmaod kargi aparati kvleviTi da saswavlo xasiaTis

amocanebis gadawyvetaSi. kompiuteruli sistema Wolfram Mathematica 11
saSualebas aZlevs momxmarebels imuSaos masTan, rogorc kalkulatorTan da
rogorc mZlavr daprogramebis sistemasTan, romlis saSualebiT momxmarebels

SeuZlia maTematikuri modelebis ageba da maTi gamokvleva. Wolfram Mathematica
11 sistemis daprogramebis ena aZlevs saSualebas momxmarebels gaafarTovos
sistema axali funqciebiT da agreTve Seqmnas sxvadasxva programuli
modulebi, romlebic interaqtiur reJimSi imuSaveben. amasTan igi
uzrunvelyofs programirebis sxvadasxva meTodis da stilis gamoyenebas.

sakvanZo sityvebi: Wolfram Language, Wolfram Mathematica, Wolfram Alpha, Tweet-a-
Program, grafikuli obieqti.
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b) ucxoeTSi

#
momxsenebeli/
momxseneblebi

moxsenebis saTauri
forumis Catarebis
dro da adgili

1

2

3

4

5

Irma Aslanishvili

Irma Aslanishvili

Irma Aslanishvili

Silva Torosyan

Silva Torosyan

New Innovation model for
Random node RouteStability

under ad hoc network”

New Innovation Methodfor
secure communication by
Wireless Sensor Networks

New innovation Project -2016
Development of Novel

Information Technology
Methods and Tools for
Landslide   Monitoring.

(Georgia,Greece,Italy and
Jordan-2016)

Creating Beautiful Images with
Small Code in the Wolfram

Language

Master Class:  Introduction to
Wolfram Language

master klasi Temaze:

Sesavali Wolfram
Mathematica -Si

http://era.teipir.gr/conference-
info , Greece era-11. Piraeus,Greece,21- 23 September 2016
I T A   2 0 1 6 XVI- I N F O R

M A T I C S 2016, Varna,
Bulgaria. 03-15.07.2016

I T A   2 0 1 6 XVI- I N F O R
M A T I C S 2016, Varna,
Bulgaria. 03-15.07.2016

www.thea.org

24 – 25 seqtemberi,
somxeTi, q. erevani

http://www.wolfram.com/eve
nts/technology-conference-
am/2016/schedule.en.html

24 – 25 seqtemberi,
somxeTi, q. erevani

http://www.wolfram.com/eve
nts/technology-conference-
am/2016/schedule.en.html

moxsenebaTa anotaciebi qarTul enaze

1. Ad Hoc Network is a collection of mobile wireless devices or nodes. The transmission range of
wireless nodes can communicate directly in this innovation model. The Ad Hoc Networks are the
selection of the optimal pass between any two nodes. In the existing innovation Model, the work
is considers nodes moving along nonrandom patterns where nodes start moving from the same
location. In proposed innovation model the nodes are moving along random direction. The links
along the path may fail and an alternate path must be found. We propose an approach to improve
the efficiency of reactive routing protocols. New innovation model we study the problem of
selecting an optimal route.

2. A sensor is a device that detects events or changes in quantities and provides a corresponding
output, generally as an electrical or optical signal. The sensor has to do the following tasks: Give
a digital signal, be able to communicate the signal, be able to execute logical functions and
instructions. Sensors are used in everyday and they are in everywhere in our life. The objective of
“new innovation Method to Secure communication for Wireless Sensor Networks“ is to provide
a collection of high-quality research papers in signal processing for Computer sensor systems and
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Computer Sensor Networks. This innovation Method motivated by the idea of developing the high
effective sensory systems for monitoring of environmental pollution.

3. Sensory system to monitor natural disasters faces much hard conditions.  Natural disaster occurs
suddenly, and damages sensor system.  Then, the sensory system should be designed as distributed
node network.  In addition to that, the network should have some characteristic functions like self-
recovery, autonomous operation and effective data transmission in urgent. This paper describes
the construction of autonomous sensing node network to recover the damage by landslide disaster
and to transmit urgent data effectively.  The sensing node network is operated by three mode
(initializing mode, measuring mode and urgent mode).  By switching these operation modes
autonomously, the sensing node network becomes robust system to the loss/insert of sensing node
and the dynamic control of data transmission. Finally by some experiments, the effectiveness of
operation is shown.

4. programa Wolfram Mathematica 11–s aqvs mZlavri grafikuli SesaZleblobebi.
ganxilulia grafikuli vizualizaciis amocanebi da Sesabamisi amoxsnebi.
amocanebSi gamoyenebulia Wolfram Mathematica 11 programis rogorc
standartuli funqciebi, aseve momxmareblis mier Seqmnili funqciebi.

5. master klasi Temaze: Sesavali Wolfram Mathematica –Si. sakvanZo sityvebi:
Wolfram Language, Wolfram Mathematica, Wolfram Alpha.


