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=
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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.

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 described by triangular fuzzy numbers (TFN). Some
propositions on the correctness of generalization are presented.

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
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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 Il and 111 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.

. 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 A —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.

. 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 16 (see Part I,
section 3). For the illustration of new constructions of AsSFPOWA 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.

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.

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 e-constraint method is used for the numerical solution of this problem
for promising routes. For the scaling minimal partitioning problem with the e-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.

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.

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
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we choose the optimal ones by solving set partitioning problem. We present the task of solving bicriteria set
partitioning problem using e-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.

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 g-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 -constraint
method, where exact Pareto front can be generated for integer valued bi-criteria partitioning problems. Compared to
the standard e-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, g-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.

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
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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 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
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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 g-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 e-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 e-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 e-constraint method,
where exact Pareto front can be generated for integer valued bi-criteria partitioning problems. Compared to
the standard e-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, e-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.
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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.
4 IN. Archvadze, The Modern Approaches in 2016 | N0.3(49) 4
M.Pkhovelishvili, Parallel Programming http://gesi.internet-
L. Shetsiruli, Computer ~ Sciences  and academy.org.ge
O.loseliani Telecommunications file:///C:/Users/user/Do
wnloads/2804.pdf
5 N.Archvadze, Usage of Logic for Parallel 2016|N04(50) 7
M.Pkhovelishvili, | \erification of Haskell http://gesj.internet-
L. Shetsiruli, Programs academy.org.ge
Jloseliani. .
©-loseliani Computer Sciences and
Telecommunications
(5505393205 ©LIBYIE)



https://en.wikipedia.org/wiki/Singapore
http://gesj.internet-academy.org.ge/
http://gesj.internet-academy.org.ge/
http://gesj.internet-academy.org.ge/
http://gesj.internet-academy.org.ge/

24

6 | Natela The algorithm of parallel 17

ArChvaqzev_Mer"f‘b programming using “small
Pkhovelishvili, Lia

Shetsiruli, Otar
loseliani

delay”

SCCTW’2016South-Caucasus
Computing and Technology
Workshop

.https://indico.cern.ch/event/5
72800/contributions/2319259/
attachments/1347569/2032637

[WORI.pdf

egolmgol  aobsfomgdyan  dgblogmgdosbo  asdmmganomo  LolBgdgdolbmgols yggesby

YBOM 353039 oY 3o g Yo Es3OMYModgdols  BgJbmmmaosl o@dmowagbls MPI
(Message Passing Interface). slgo Lol@gdgdbdo  3OmEglgdl  do@ol  gdmoghomJdgogdols
do@omso  bodygoemgds s@ol dg@ymdobgdol go@sigds.  0Mgge bsdGO™Ido  gobbomygaos
BOSPOG0YE0 35O G YH0 S3MMYASdgdols Bgdbmamaogdo MPI ws OpenMP, domo Gmgno
s  Igbeygogmo  gbsdagdammdgdo.  bodOmITo  obggg  ImiEgdgeos  Bybiombogydo
96980Lmgol  @odobsloomgdgemo  mobsdg®mgg  3o@ogmgay®o s 3mbi®gbdiero
30m®sdoMgools  Jodo@myagdgdo.  39OdmE,  aobobogrgds  @odwgbodyg  dodo@myagds,

Omdgarogbs F#-bg 30ma@sdgdol aodo@omgangdsls gdlobydgds.

Mb3MgB o sdmEsbol  aoesbsfyzgdow  3o@ogmgmy@o  asdmmgmmono  LoliGgdol

3°dmygbgds 989JB9®0 0dbgds Ibmame 03 dgmbggzgddo, oy aodmygbgdagmmo Ggdbmermpos
©5 E3MMYAdgd0l 3o@ooads Jgglodsdgds os@JoRgdHacsl, sbggg Logodms saam@omndols

LAOYJBg6s ogml Jglodsdolmdsdo godmmgaomo LoliGgdol LEOYJBH9OSLmsb. bsdH™Ido
domgdymosdggygdo — hsdmmgaogros oli Logombgdo, @mdagdoi Loko®dms 3s@oggana@®
SEam@omdgdmseb gomo 3500339 3@0]B0g9mo sdmebgdols wsldobmsbsgy.

Oma®sdo@gdols  gbs Haskell dgoJdbs @dmama g9bj3ombsgygdo gbs ©s Ibmanme
Jgdamd  dmbps  dolbo  gogo®mmgds  wods@gdomo  gubogdom, @sms  dglsdengdgemo
yogogogm dobo godmygbgdom domsmo @mbols 3s@osmgayy®o 3OMyMsd0Mgds. 3OMYAOSTomsS
39M0%035300L Lob@gds ModelChecking-do G@s@ozoygmse asdmygbgdygeo 3003396 bJgdgdo
30m@sdol  dpamdo@gmdol  omlsofgmom  04gbgdl  Fgddm@omy®  (@OMom)  @ma03goL.
OO0 @eyoggdoll  2sdmygbgbom oo 3y dogrgds [Ogogo  3Gma@sdgdols
39005035300bmgol  sag0go  3®0339L  LJgdgdo, mydas Lsgdsme  dmyby@dbgdgeros  dobo
30dmygbgds  Jo@omgmy@o  Bybjiombog o 3Gmy@sdgdol dgbsdm§dgomaw. P-gmgojzols
30dmygbgds  Jo@omgma@o  3Mma®Msdgool  ggMmoxgogsioolbmgols  Plover Lol@gdgddo gu@m
dobobdgfmbogmos,  0gdzs  gM0339L  UJgdgdo  gudm  dmbobg@bgdgemos  Jo@ogey@o
300539001 sl gdow.

dgmeg  b59@mddo  Foddmeagboaros  gg@ogogsiool  LobEgdol LGB a®s,  bowsa
30ma@sdol o@dfgdo bobmgol godmoygbgds 3003396 LJgdgdo, bol ©sdydaggds jo bpgds
Gom@y®do  3M0b303gdols  Lodygsagdom.  boli  ao®dgdmgans LOPmegds  P-gompaogzol
‘dgbododobo,  boggmo  Ggddm@smy®o  @maogzols, @mdgaroi Model Checking —dos

35dmYgbgdyao.

dgbodg  LEs@osdo  aobbogoygenos  mobodg®dmgg  3oMomgery@o  o3MMma@Madgdols
Logombgdo. s@fg@omos 3o@ogeny@o ©s3GMyMsdgoom IMsgodo@mgosb 3md309Bg®gdby
sbo®olbgdols AL Fomdmdbogo 3GMdgdgdo s domo yowsd@ols Igbodan gdbenmdgdo.

o3 LAsA0sdo goboboangds s3@m@gdols dogd dgddboano sbogro sgpam@omdo, G®Iganlos
9Fmegl “esbs®olbgds 3300  ©oa3056960007, G®Iol doGomswo owgs ©sRYdbgdymos
slodydoggdgamo  0bgm@Isizool  dodmggdby  msbomsbmdom,  “osbjml  s@oggdols”
300630300 gowobofomgdsls s  dgldyagbol  gOmOMYmmbom. gl odanggs  ©@MOL
‘dglodhbgg dmagdol, oy Lm@swss dgaggmo aowobsfoagdols senam@omdo.



https://indico.cern.ch/event/572800/contributions/2319259/attachments/1347569/2032637/WOR1.pdf
https://indico.cern.ch/event/572800/contributions/2319259/attachments/1347569/2032637/WOR1.pdf
https://indico.cern.ch/event/572800/contributions/2319259/attachments/1347569/2032637/WOR1.pdf
https://indico.cern.ch/event/572800/contributions/2319259/attachments/1347569/2032637/WOR1.pdf

25

III. 1. bodyEbogdm gm®ydgdol I9domdsdo dmbsfoen gmds

5) boJo®mggenmdo

. dedbligbgdgeoo/ BoOYdol ho@Go®gdol
N demdbligbgdemgdo deblighgéob bomogdo OAM OS> SEYPOEO
1 | 06065 bey3083000 Application of fuzzy TOPSIS | 03569x535b0330¢cm0oblisbgen

approach with linguistic
expert assessments

[oYeTelle teloluglel ol iM oFg Tty Tele!
0603900 E9GHOLIgMMbgLs

B39 HIOM3bBIMI6305T
OLEHELdMBIOOLIYGYII

®d93bogmgdgddo,
dogobo, 2016 {erols 25-29
0563560
2 | 06065 bzodzowo On the MADM Problem VII International Joint
Based on TOPSISwith Conference ofGeorgian

Mathematical Union &
Georgian Mechanical Union,
dedicated to 125-th birthday

anniversary of academician N.
Muskhelishvili,
Batumi, September 5-9
2016

Triangular Hesitant
Information

dmbligbgd9gdol sbm@o30900
1.
dmbligbgdsdo Fo®dmygboeros 30035 —-5@M0dEHYE0 ooHY39G0gdol Jowgdol JgmMEOMEMA0s
0598399969390 TOPSIS (Technique for Order Performance by Similarity to Ideal Solution) dogmdsbg
RoD0o 396M9gdmdo. 2oboborgds 998mbgagzs, HMILIE MHMYMOG 5GM0dBHO0L 96033690 Mdgd0L, oy
500393900l §mbgdol LogdudgHGHm Fgi3sligdgdo dm3gdwos woby30LEYIM0 (33WsIYdoL Loboo.

3°0509439GH0owgdol  90d0gdgdms  XyMIRBoL  Boge  ImEgdwo  o0a30LGHWOO  MYMIYOO
RMOHI>0HGdM0s BoBo-b5d3MMbs Hobgzxd0.

TOPSIS 990030 5¢@gMbs@03900l M9bg06Mm9ds 3900905 MMM BsBO—OEIO0m 0YSEO, 0lY
RODBO—MOMYMBO®  0QYOIWME  3550Y39BH0wgdgdmob  Fsbdogrols  Losbermgols  dobgz00.
390005351900 IgMmEMmEMmao0l  0LEMHOMgd0L JoBbom goboborgds  gowsfiyzg@owrgdols
900900l F550MO.

2.
BodMm™mddo  990m535HD900s 9 FHYMbsBH03900L  Fgg3eligdol FgomMEMyns  AMOZo—
SHOO0dMGHWWO XJMIBMO0 23905(Y39GH0gdol d009d0L(MAGDM) 59m(3960L5m30U.

3°050Y393H0wgdol dodngdms (9JudgHGHms) XAMBO 0dwg3s MIMYMOG 5GHO0dGHIO0L, oy Fsmo
fmbgdols 9953519093l Lodzmmbs Gsbo MoEbzgdol Loboom. slgmo 0bEM®MIs300lL sdds3900Lm3z0L

3963005609005 TOPSIS dgoomo  996ya3 LodgMmbs  BoBo  JoMgdmdo.  dgormOL
5 MM000dd0g035¢0L0bGdM0s G039 Bobol — Gmyme 3 Latygdgero (benefit), obyg MLsGygd™
(cost)  5GHM00ME900.TOPSISdoymdols 0obsbds, s EHgMbs@03gdol s gdslisw39mglimsb
256901390 9Bdbgds 9.§. Losbwmzol 3mgR0E0Y6EOL sEYIBL, MoE 0mM3z5oLfobgdls dsbdogrols
239003l gmzgar  seBgMbo@ogzols o OHMIMOE BOBO—IPII0D 0O, ol Bsbo—
MOMYMBOM  0QPIWO  255(Y39GH0MGdSL  FmMoL.od  doBbomm  Qsdmygbgdmew  0dbs
B0®35¢0Bgdmo Jghmbowo 398060l dsbdowo dgMyg3o Bsd3mmbs LodMOz3wggdol 3mbEgJuEdo.




26

dmblinbgdsdo goboboggds Fsgoe0m0, MMIgmog bsmo@ sLobogl goohY39@0wgdol dowmgdols
36m39LL 9000535930 FJOMPOMELMA00BBS%dZ9ebY.

3 1a.89M039wsd30eo0, 9505 0MH0Q0LLHZMBIBOME| 0053935LLbYEIMdOLYSD
0. 30QME5d300 3DMLGHGO0LIIOMPOdO(odg- |MmYggbgd0mM0TomgdsE03oLobL
Bodo®lgolEG030l AoGHNGHOL (ydo)
365@0M35MLILSBOZOM30 Lgdobserol
HMd9005609woRLMOO XXXUB59gm05dmOOLM5T35M
3906@Mgd9d0LsmM30L 0M90v)eobbmdgdo,
20-22 s36Goeo, 2016,
»doolio

396bomwos 399dog 3m953030963Jd0560 JEroxLMOYIBEMEGdOLIMZ0LEILT0dOfsdg-
L535M30LEH030LMHEM 35 YMHOLLLYBOZOMITM356. oW OMOHOLLODBMLEOLETIMDIBLBYdOL
900900l d90MmEOL godmynbgdom ©sd3H303J0E0d 3MEMJEH0MYdIo STMbIBLEOL 3MgdsMds M -
MO0 GHOYOm, 0¥ OGBIOHI6E05EMO 5IM3560L 53MBESBLBO J093M369ds M €[2, 4] 3539693056

bMdME93-bermdMEY330L Loz EIL.

SCCTW’2016South-Caucasus
Computing and Technology
Workshop

4 |Natela Archvadze,Merab
Pkhovelishvili, Lia Shetsiruli,
Otar loseliani

The algorithm of parallel
programming using “small
delay
https://indico.cern.ch/event/5
72800/

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

Georgia

Jmblgbgdsdogobbogygaodbs mobsdgodmgg oo genyg®o  ©s3MmMmaMsdgdol bsjombgdo.
sof g 30mdangdgdo, OMIggdoi  3o@o@ gy 3OMYMSTJo00  IMSgoEboMM30sh
3033093 9Mg0bg  obs®olbgbol A™ML ogm Fo@dmdbogro ©s obggg, domo  powsd@ols
‘dgbodar gdbanmdgdo.

Joblgbgdsdo  gobbognygan  0bs  s3@m@gdols  dogd  dgJdbogno  shogno  sgpam@omdo,
Omdgaoloi  9fmegl  “sbodolbgds  d3odg  ©opgosbgdom™.  Lofyobo, @oboedydeggdgeno
dobogol sdens  bmdGogmegds “bdobJml  o@oygdols” 3Mobiodom. 3oMggmo g gdgb@o
sliodydoggoma aoeaggds 30Mgge dodmgl, dgmeg Jgmdg dodmgl ©s o.9. n-yg@o (n
50003960l MomEgbmdss) N-d0@mgl. n+l gengdgbBo oM JoMBM gowsgi9ds 30Mggee doMmgl,
sM5dg  ofygds  wobs@olbgds 9339 o dymyxy  gagdgbdl  dm@ol. n+2  gengdgb@o
Sbogrma0g@om gowsg3gds dgmeg dodmgl s o dymy gagdgbBmob begds wobs®olbgds
©> .9, 35653 Lobod dobogol yggars gangdgbBo oO ©sodengds N 3o ooy gden
J3gdsbogow.  dgdeamd  ofggds  GOowogoygmo  dgOFydol  m3g@sios.  ©@mol  doGomswo
dmggds begds 0dol bodxbg, O®MI sbo®olbgds ofygds oMs dsbogol sdemols dgdga,
5539 @odamol oMo gay@oE.  MOMMYYEo  SoAMgo  Jo@omgmy@o  “d(30My
©52305b900m”  Fobs  dodmgmsb  Ygosdgdom 0fygol  sbo@olbgdols ™3g@siGosl  ymggen
dgdmbygan  sbogn g0 gdgb@mob ©s 9339 0 dgymxzgo ooy gdagemo  dslogol gangdgbgdmsb
9OHMSC.

GeWordNet — Jommnygao IV bog@msdm@molm

5 g0, @mAOmJoysbody,

b. 530 gbsdgoao, 960l g0 94bogg®o Lol@gdol 3062139M9b300
b. xogodgoeo dogeno “39Mdo@ @0
303960353090

B9dbmemy0gdo-2016”,



https://indico.cern.ch/event/572800/
https://indico.cern.ch/event/572800/

27

25-27 bmgddgmdo, 2016.

Loodmgganml @ 94603960
2603900 gHo, mdognolso

6 @. Ao Jogsbodg Jodmyamo gbols GeWordNet|  0gobg xogobodgogools
g 94bogmbolmgols Lobgarmdols mdogoobols
303mbody®o bols Lobgend{oggem
530™5A M0 Fm@do@mgools |  9bogg@bodgdol dglsdy
S0 m@0mJo. boggo 390 BB ™
http://conference.ens- Lodg360gAem 3mbxrg@gbios
2016.tsu.ge/lecture/view/494. bybE s
bodebgdolidgByggerm

39360960 9d9ddo. 25-28
056g5®0, 2016, mdognolo

7 0. @mAnJoxsbody, 303mbody®o bols Lgdom@ogols VII

b. xog5>dg0oeno 530MISsGH M0 @M gds Log@msdem@olim
Jodomga WordNet-do. | 3065996300 ,,Jomlols @

http://bsu.edu.ge/upload/semi 30 bdmbol Lydom@ogs™

otika 2016.pdf 21-23 Mdémzﬁ’g%@o, domegdo,

Jobligbgdoms sbm@ozogdo

1

0565390039506 I>30m@ gJbmema0950LLggHMmosdgsdsmasdmygbgdgemoyggesbgasgmz
90 9000 9o gmbgdosy gogeosWordNetdmgenoldobgogom.

WordNet-o  s@ol  ggganoby  ogdm@mo@dgdgmo  ©s  Fodmm  godmygbgdols  LRsbps®@o
9Jbo3m-bgdobBogg@o Imbsgdgdols dobols sbsggdsg.

WordNet-ol  3m39@o@mds  ©s  Go@mm 203039 gos,  30039a@gls  gmgeobs, dolids
s@lgdomds  Jobso@lbmd®ogds s  LEHOYJHYOYwds  Jsbobosmgdengdds  gobsdo@mds.
3®0bLAmbolWordNet ws yggers dmdggbm g9@dlLogdo Lbgs gbgdolmgol godobbyemos slsbmls
960l @ gdbogg®o Lobi@gdol dgdopgbermds s LEOYJH YOS Jngosbo® ©s sGS MMIgerody
390dm  0gdod @ Lggdmgddo. dogsmomsw, msbsdgommgg WordNet-ols gg@los dmenosbsw
dmoEoglh  msbsdgodmgg  obyeolyg@o  gbol  @glogol ©s Jgoagbl 120 smoliby 9@
Lo@yggob.

LoJo®mggerml  Bgdboggdo 9bogg@lodgdol s®hoan gemosdgomols do@mgol Lol gdgdols
0bLBoAYEHOL gbmd®ogo s bodg@yggerm LobEgdgdols aobgmezoamgdsdo dmms Gylmsggerols
90mgbyymo  bsdgbog@m  gmbool  ©sxobsblgdomn  0Jdbgds  Josdmyao  WordNet-o  —
GeWordNet.

Loghomm  360dgbganmdom  aog@mosbgdygeo  Lodyggdol  Lobmbodydo  dods@mngdgdo
Lodosbolm  Loggydggamos  yggens  WordNet  @odol  gngdlogmbgdobmgol.  WordNet s
EuroWordNet 300mgJBgool QoG gddo Lobmbodos 3obdod@gdgemo 04
9YH000gOnhoboszgegdol  db0dgbgermbom. Gmd  m@o  Lodygs (podmbomdgsdo) omgmgds
Lobmbodgdo, 0y >@LYoMdL gHmo 3mbGgJbBo ds0biz, Lowsi gomo Lodygol dgm@gmo
dgagms 0@  0fg93L  kgdds@oBo  dbodgbganmdols  gigeool.  dog@ed  3GodBogsdo oI
3903 gM09dols  aodmyggbgds  Logdome  @oygmos:  gmbBgJbBdo  gOmogdmbsbsigengdols
dglodgrgdbenmds gmggemgols s@os ©o3o3doMgdymo bogdmm d60dgbgarmdols s@OLgdmdsliomsb.
30039 @oydo aobgoboengm Lgdsb@ogydo Losbamgoli 3@o@g@oydo, Gmdaol dgdm§dgos
bgos ©ga0b0309G0 Sbognobom: @ glogmbol gobdo®Bgdgdol 0©gb@ydmdols dgxasbgdom
ob Lobmbody®o 360dgbgermdgdols aosdolods®mgdom. YOm0 gAmbobsgegdols 3Mo@ 9@l
3obgoboangm OMamAO3 ©sdsBgdomo 3Mo@gdoydo.

Fomdmagboanos  @obygol@ydo @gly@lo, Gmdgemdoi  aog@mosbgdygmos  @sdwgbody
Lbgoalibgs 3gmoboli s@{g@s: G@opozoygmo @gdlogmy@dsgoygao, gbmd®ogo 3bmdogdgdols
dopgao s dmbsggdms Fo@dmagbs 3md30y@gagmo gm@dom. slOgmgdygmo Loboom
GeWordNet-ols 258mygg9bgos dglodangdgemo 0dbgos Lbgswslbgs Loobgm®dsiom Lol gdgddo.



http://conference.ens-2016.tsu.ge/lecture/view/494
http://conference.ens-2016.tsu.ge/lecture/view/494
http://bsu.edu.ge/upload/semiotika_2016.pdf
http://bsu.edu.ge/upload/semiotika_2016.pdf

28

2. 0b®g®by®d Log®igdo Ladogdem  LolLEgdgools 0bdgergd@gseobsizos  d60dgbgermgbow
bOol  dogdol  LohJodgls o  bo@olbl.  ©migdghdgddo  dogdolsl  dybgddog
Joboowdpgamdsls  Jdbols  Lobmbodos @s  3menolgdos. gl 3Omdangds  dggdo  gbobmgols
sdengeos L3gEos@y®o gangdd®mbyamo WordNet Godols oglog@glgdols yodmygbgdom.

Lodo®mggerml  Bgdboggdo 9bogg@lodgdol s®hoan  ganosdgomols do@mgol Lol gdgdols
0bLBoAYAHol  gbmddogo s  LodgByggem Lol gdgool  aobymagomgdsdo  @Aylmsggemols
9Omgbymo  gmbol dogd  ©sB0bsblgdymo  3OmyJBol  Godamgddo o0fdbgds  JoOmyw
Lodggoms  Jlgemol  gmddsoemgdo -  GeWordNet, @mdeols  sbogrmao  Lododmggenmdo
X JOXJOM00 5@ >OLgdmdl. GeWordNet mglsg@glbols godmygbgds dgbsdengdganos:

* 300 ds@ g o  Lob@ogdo@d s  ©sjzo3d0@M9dmo  Lodyggdol  dgdggmbdom
068mAd>300L dogdolsl. sligmo Lodyggoos, dsgsmomsw, Loblg@ol (Lobmbody®o 3 3M0g960)
3033mbgbBgoo, ob  ,b3bo-5]BobG0 -l Godol  3ogdo@gdo,  @mIemgdoi  3MbRAgJLBYGO
dogdolomgols s@ols Lako@e;

* goEOdo@ydo  aMsdsBoggool  @gdlogmbow, asoblsggm@gdom  bIbgdol  goengb@mdols,
>OLgoomo s bgebs@msgo Lobgergdol  sdmdfy@sgo s@{g@olsl;

* L3gEosobydymo g 9Jbogmbgdols (o o000, bodgeo30bm, 9406mdogyc0,
39M2M5B0E0, dbomemyoy@o s bbg.) dgbowygbow;

* Ubgowslbbgs @osemgdBgdols s gbgdol e gdlogmbgdols dgbowegbow;

* bodygoms  Lob@spds@ygdo  dodo@mmgdgdols  Lodgogmgdomn  gaosbogy®o  sdmEsbol -
Lodyggdol s®og@mdbodgbganmgbmdbols dmlablibgansw;

AaJbBOL  533™IsH Yo sdyYdoggbols s 0bgm@dsgoymo  dogdols  3GOMy@ STy
©5b5M!Mgbdo ©M3ydgbRgool o E®siE0obs s MYdMog5300L bo@olbol golsbOgmsw;

* 30396mbodymo JodoMmgdgdol Loggydggeby sSbOMOMoge© sbenm dpymdo GgJbBgool
3obLob@g@olingols.

Losbyomodm 3g@omedo WordNet-ols  Jos@mgamo g9@lbools @gs@obsioobsmgol Bos@o®os
JoOmgmo  gboli  s@lgdyamo  @gdlogmbgdowsb  GeWordNet  mglsg@gbols  sg@mds@dy@o
3M330odgdol  3OmME9EYMgd0.@gJlogmbols  303mbody@o  boli  sloggdop  Igdoggds
sgoam@omdo  momnmgyeo  Lobmbody®o  I(g@0g0bmgols  g@hggeo  3GmEM®A030Ls  ©
0glogagbol LEOYJHIOol Jobgogom.

3. WordNet mobodgo®mgg boobgm®dszom Ggdbmemmaogdol Lggdm@o yggmedy godmme
393039 gdgmo  @gdlogy®  dmbsiEgdms  dobos.  dob Lbogydgmo  @ogoem 1996 §ganls
3@0bLEAMbol  ¢b0gg@Lodgdol gmabodoy®d d9360gMgdoms @sdm@s@MA0sTo  ©sdydoggdyero
5530560 dgb@ogy@o g gdlogmbols dmwgano, GmIgaoiE  bsdmmmme  gobws  yggansby
53BMM0EIBYE0 s FoOmm 25dmygbgdol LEsbps®@o @ gdlogm-LgdsbBoggdo dmbsigdgdols
dobols sboggdow.

WordNet @ gJlogm-gdsbBoggmo  mgloy@glol  @mEbols  bdsbgdo  a53moygbgds  obgm
sdm3ob9ddo,  GmameoEss  Loobgm@dsgom  dogds,  dobobydo  momydsbo,  Lodygoms
d60d3bgemdgdoll  oagbs s  wosmmag®@o  LobEgdgdol oygds. 1999 (geols  go]dbs
EuroWordNet, @mdgendoi aogdmosbes g3@m3ygao  9bgdols WordNet  gngdlogmbgdo. sdgedoe
do@mgol LolBgdgdol obLE0GYAHOL gbmddogo s bsdgByggerm Lob@gdgdol gobymezoa gdsdo
30d0bo@gmdls  Lodydomgdo  Jodmyano  WordNet-ols  dglsJdbgars  (dmms  @yglmsggenols
9omgbyeo  Lodgsbogdm  gmbool  a®@sb@do ,Jos@mge  Logygoms Jlgenol  gmddsogng@o
GeWordNet”). WordNet-ol  65boly®d  bd®yddaogee  9onggml  Fo@mdmewygbls Lobmbodymo
dVg0030 - LoblgBo, GmIgamoi og@mosbgdl  dbgsgbo  360dgbganmdols 3Jmbg  Lo@dyggdl.
nommggeo  Loblgdo gbol goHmage®d @gdbogo@mobgdyan 36985l slobogl.  Loblgdl mob
osbanogl  aobdo®@gos o Lo@Gygoms dopomomgdo  Lbgswslbgs  3mbdgJu@do.  WordNet-do
Loblg@dgdo  gO®Asbgmmsb  sgogdo@gdygmos  obgmo  bgdsb@ogy®o  dodos@mgdgdom,
OMyM@03SS: d303mbodos, JgAmbodos, 3Mgly3mbozos, 3oboios, sbGmbodos s bbg.

JooomgaoWordNet-ols  dgdydoggds bpgds @ g@sdsw. 3oMgge @oydo bogds WordNet
gJlogmboll  gm@dodgds  Jodmyamo gbolmgol, dgmeg gHa3dg go  Jodmye-obaaoliydo
965m5dm@olo 0bgJlbol Lodgoe gdom EuroWordNet-msb Jodrmygeno @ gJlogmbols d0ds.

JooomgaoWordNet-ol  Loblg®gdol  ogdmds@dydo  gm@dodgds  bpgds  m@gbmgsbo
90 9JBOmbyeo  @agdlbogmbols  asdmygbgdom.  dodoGmgdgdo  Lobligdgol  dm@ols  Jdboob
09056 Joge LEHOYJHYOSL, AmIgamms Lomsggdo JmJzggeos Loblig@ol dodg@dmbodo.

Loobao®odm  3g@omedo  dgdygdogos  LoblgHgdol ©s 303mbodydo  bol  53@mIs@yg®o




29

B0 ool sgoam@omdo s 3OMMIY@o Agommobsios Jodmnygao WordNet-obmgol.

d)9ibmgndo

. dmdbligbgdgemo/ § }mAdol ho@o®gdols
N demdbligbgdemgdo dmblgbgdols bamsgdo OAM ©S SEYPOEDO
1 |ApuBanze H.H. Oco6ennoctu mapannensuoro | Proceedings of the System
IIxoBemumBuam M.I'. nporpamvuposanus Ha sssike | AANalysis and Information
Merupymu JI. /. Haskell Technologies 18-th
International Conference SAIT
http://sait.kpi.ua/media/filer pub 2016.
lig/ ;3/ 32/7332a68e-c93b-4¢57- | htp://sait.kpi.ua/ru/2016/
doCo-
66f11ee074cd/sait2016ebook.pdf May 30 — June 2, 2016, Kyiv,
Ukraine

Haskell-gbols  dobg@0 39530900  mogedodggemms  m@0gbBo®gdymo  ogm
056303 ggG Um0 3GmaG5dgo0l  JglolBgmgdmsm ©s Jbmmme  Vgdogmd  Jmbos
om0 258sOMMgds oM@ g0 M3gAsAMAgoom.  ©sdo@Ggdom  dgbmyogsls
Vo®dmowagbes “bo®do0” 03039 “aoogdbyamo asdmmgergdols” dgdobobdo s Lool
dodpggamdomo LEHOYJHHOS.

doblgbgdsTo asbbogngeo ofbs Haskell gboli 3o@os@geobdol msgoligdy@mgdgdo,
390dme  3mddobs@m@o  par s msbdodwggdgeo  3mddmboiool  m3g@sEm@o  sed.
0dbobo@m@o  par  @gdyemdl  3oMedgBmgdl,  Gmdggbdog  [omdmowygbgb
3o@smgaa@o  dglodygmgdo q9b3ogdl, bomam m3g@s@mao seq sbegbl sy
060300@0bgd Yo Js@smgany@o  Asdmmgegdols  LobJdmbobsiosl. dobligbgdsdo
doygoboano  odbs  dspsmomo, @mdgandoiz  Lodo  3bmdogno  gubjiools (539M3sbols,
goJ@mGosgolls s  Qodmbshol  @oibggool)  3s@omgma@o  asdmmgmgdo  0ym
dmgdgeo. dmbes godmmgmgdol @AMgdol dggoligds o goggmws wobggbs, Gma
Haskell gbs 3bodl 9kgdl 3s@omgenobdol dbm@mme do0Gog gm@dgdl, olgmgdl,
OmIe gdo SO e 0d3g@oGoye 969ddo oym @gogobgdyao.



http://sait.kpi.ua/media/filer_public/73/32/7332a68e-e93b-4c57-a3c8-66f11ee074cd/sait2016ebook.pdf
http://sait.kpi.ua/media/filer_public/73/32/7332a68e-e93b-4c57-a3c8-66f11ee074cd/sait2016ebook.pdf
http://sait.kpi.ua/media/filer_public/73/32/7332a68e-e93b-4c57-a3c8-66f11ee074cd/sait2016ebook.pdf
http://sait.kpi.ua/media/filer_public/73/32/7332a68e-e93b-4c57-a3c8-66f11ee074cd/sait2016ebook.pdf
http://sait.kpi.ua/ru/2016/

30
sbs®mo

Lodg360gGM-33e0 gg0mo Igdomdols Fanoydo sbas®odo 2016

1. 03. x535b0830¢0l Lob. MdOWOLOL Lobgwdfoxm MboggmbodgBol BMLE s

LodMbgdoLdgBHY3gwm  F93b0gmgdoms B3N BHYBHOL  30330GHIOIEO
393609690900l 9356 35396¢0LEHYJ603M00bEMMTsE0I0L Js3IMS

2. LsdgEboghHm bgeddmgsbgeo: 3omgMOL 3oy, 3OHMBIL@MOO Jsbsbs bsBody

3. 3509060189950 96Mds:3M:MBGLMEMO - Fobsbs boBodyg, sbims. 3Gma3. Do
30b35d9, SLME. 3OMG. gs JoMEbYIAS3s, SLOLE). 3OIMA. Fo0s 5MBSdY, SLOLE).
36M. 3532965 Jo®Bs3s.

II. 2. 3900 g3530900:
0) yEbmgmndo

LEo@ogdo
bEo@ool bomsy@o J9@bogooly/ oedmigdol
59 M@ 0/ aree ¢ SOA 0@ 0, ®9d0l
N | dutbsmol/Ggtnoly | gbgdezol | SRS | OONROT
d J obsbgangds bmdgmo ¢ mﬁa = K9

1 [Manana Khachidze,| Concept Pattern Based Baltic J. Modern ws®3os | Pp. 307-317
Magda Tsintsadze, | Text Classification System| Computing, Vol. 3
Maia Archuadze, |Development for Georgian| (2016), No. 4,
Gela Besiashvili Text Based Information
Retrieval

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.
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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.
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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.
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House, 2016

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.
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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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1.

2.

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.

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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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)3s0 3@ 9B 0boool dmwgagdo 350 dgBoboEools 3@m@m magdolosmgol.

2. Abstract: We know that 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 this
Special Session: “new innovation Method for Computer Sensor Networks* are to provide a collection of
high-quality research papers in signal processing for Computer sensor systems and Computer Sensor
Networks. We know they are news for us.
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Silva Torosyan

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.

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.

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
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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.
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