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3°035¢0bobgdom.
39O 3IMYMIBROM0  3MMOEODIGHJO0LS, BIMIX0IBIE 93BMISGMMIQ I0M3EYds 31IBJGJOL
dmOolb dsbdoergdo, LsFoMms, ImdbIscmgdgeds MmO BLOOPO® OBILOSMML 67dOLToYM MG 3MbIGL
Mol sObgdmwo b (M35¢0). gU LoOEYJd0s: FBoL 2030l dosbermgdomo O™ (dmoggds
56593530m  Lsdgmmbs  GoEbzgdom, FoMImoygbl B MLEGHMOOL  DBmAsl) s gbol  gogwol
d9L5dEgdMds  (BMmoEgds  FgbodEgdEMBOMO  2obsfowgdom, FoMTmoygbl  AsbMBEO3MIMBdOL
Dmdols). 3odobosdg, LobGHYIoL Fgdsgzseo dmbszgdgdol dmyero dmdEY3bm ©sdw9dsgzgdobmazols
58D5gdL o@®035L, HMIOL BEBHMOJMbgdo s b3gBHYd0 3MbJBHIOL Tgglodsdgds, beagrm 58 BsGHMOEOL
0™ ggdgbBo oMmdmoygbl me 3mBJ@L dmGol sOLYdIMwo aBoL Lbsd FobslosMYdYWL:
ds6doro, 30sbemgdomo MM O Y590 YOOL FGLodgdEmds. 3bols LogMdy, sbw dsbdogo
M0099dBHOH0 0bBMOTo3055, HMIGEoE 03056 d00wgds, gHol gogerol dosbermgdomo O™ ©s
d9L5dEgdMds 30 1B0YIEIMHO Fmbo3gdgdos, MMIwgdoi gJudgMHGME (3EBIL s FOTMEFPOWYISL
99373bg00.
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Jbs390980L  ©@5d93s3985. LOLEBHYIOL JOMOMOEO IOl FoBIBOS, O53wYdsgmls F9dogsero
9mbs399900 @s  99Mm39bs  ©50Y36ML  IgMBOL MG 3MHOGHIM0B0D  TMEIBIYY.  vbodbmEo
dmo, 3060390 Moydo, 0dgol dmdEgdo BsMIMBHIOOL seAMEGHOMIOL  sdmygbgdom syIdL
3960339790 MomEYbMdOL  ©ol¥39d  FoMIOMEBHIOL  (FoMTOYBHJOOL  3MIdOBs30gd0  TgodEgds
§o60Mmop9bbab 53mboblbgdl). mommgmo oLsdzgd0 FsOTOEHO bolosMPYds MMO JOMOMIO
35639698 om: FoMmIOMEHOL g3slio (X530 5600, bodxo, 5.0.) s FoMIMrMEOL obbmGME0gEgdOlL
d9L5dEgOMdS. FoMIGMEOL BOLO A5TMOMZEGOS M30YJBHwYIO, beagm FoHIOWEHOL QobbMM30gEgdOL
d9L5dEgdMds 30 LBOgE IO IMbS39990Dg YMHEMdOM.
d0M05©O IEols 3Fomdol IgmMg bogggbMbg bgds ogmgzol MO 3M0EIO0w9dosbo sdm3s60l
59mblbs, BooE WILLYMBO LOTM3wg oMol 3w963HO0L LOIMOZWgL, STYMGBO LOTMOZEYgdO
Hobos LogggbmObg 39bgMHoMmgdmEo Fs6IOHEJO0M IBIGWIO 31BJEHJOOL LTS3 Ygd0s. 58MbsblbO
0o0mMopabl  g9bgM0oMgdMmo  BoMIMFHJdOL  J39L0MOZgL,  GMIol  dogds bds MmO
3603960dob  gom35obobgdom: 30639w0  30M0EIO0To  FoMdmMoygbl sTMbBsblBOL K} sdMMHo
13olol J0b0doBoE0sL, beagem FgmMy - 53MbsbLBOL QoBbMM309wgdsEMBOL ogdlodoDsEGO.

350m0535¢m0  Ibsigdgdo. ©ogmxol MmO 3000030550 59mEsbol sdmblbol dgwgas bgds
50mboblbol doegds (3bsos, mvg ol s®LGdIMBL), GMIgwoy Mm3EGH0T>WMM0s MmMO, DMYSWI©
O0YIONLF0D50IIAM 300G 9m0dol 035¢0LsbBOOLOm. 5dmboblibo 3923000005

§o00mm35000bmm  AMOB0IMWs©, OMAMGOE FoMIOMGHO O3B, 91939 GHIJuEHWOO Lsboo @
3923000005 303993000M® FgsdsdoLO BobO S obbMMEF0gEgdOL TglodErgdEMds.

30mgJBol wobobg-
giiléé&;ol?g(i:aig%tb- 5dg”g0bsbligdgano 30myJ@ob 30mgJ@ol
609G 3080(4)00‘3@5- M®g560bs300 bgerddemgsbgeno ‘dgILe g gden 9bo
b0l domomgdbom
36OMB. 0o
bg%%ﬁb&mi@gx LoMdomsdy, sbmg.
560OYGI00 360, 89596
@6603;332323@0 dmms Obmsggerob ©35896k0dg, sLobE.
96m36veo 361g3. 30dobs
93598500 o 1558935096m GO sbm3. 3OMG. dY56 85358960dg,
3960 bghw 035096009
85698080 (NeAR/26/5- | 399myggbgdomo ©MJAMO363GHJo0
111/14 ) 33w939d0L 335635 Grymsons s
-069GA355029CP0 ©5 80050079gdd 5®Bog 356356009,
bsA9en93029-960.3560 Lol gdm®o
A9F60¢>280980 565@o@03mLo 965
lobstyemodg

ps®8008 96000 (9976037900  5b3sGodo  sbsbsgl  3HmggHol  3ok39ar  sImpsbsby  Gpdsadolsl
Jdo98e9c» J99898L (000 Jmtobss Agbhokgdolb d9cog3980). gb sdmpsbs gbgds  bshesbldea@hem
Is3H9 5980 353980L 5903569600 BOYIALIBO Fmbspgdgdols 3mBIoG98oL bsz000bb, EGadgcros
329¢robbIdb:

3) O43Bg 9dbls®98¢m9080L facH0m980bs ©s bsoobd®odryzom 300035600b bsfymdolb dmbodzbsl
0bxm®dsgoryero bobdgds ,Google Map“-ob g3odmygbgdoo; 8) eadbds98¢n980l Jodsmorwnemgdob
Fbgerols 539856 0bxm®dsgoryero  bobdgds ,Google Directions API“-ob  godmygbgboos; 3)
J28b0s098¢m980L bsolih®odysom Jbgcrdo dsbdocrgdob Gshtogol sg9dsb ;

d9bodzbs:  Ggdogg s0m3s69800 3969(06989¢70 06985 sbdoengdol  Gshtogsty sg1dbgdricmo 9.p.
»0G900b  Ge203900% As6009 9960 ©s bdogddeto 9703900 debsggdrdo. #9339 89690069890
»0900b 820900 As60099980b0330b  58989¢0 06985 335 DO-UsHPOL3aD B2 Ay H0 Vg ool
50mpsbs (Fuzzy Vehicle Routing Problem. FVRP) (9®sb6loyea00(598w9cm0  80365099(0056G<9¢cm0 935 bo-
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©39R0b 36>028¢1905(902500, H2dcmols H0ob30000 35sPY39DS 00836996 B3960 36299H0b H95¢°0Bszool

3H005¢9 6083690890

&93db03m60 doamds: Ggds3seo dmbogdgdol 29696M0Mgd0LsmM30L 539090 0dbs 390-5310035300.

090 8903938 Google-ol Boadwme (mdols, HMIgeb3 dglsdergdgeros dmdbdomgdeol L3gEoBR0wOO

3009056Mmgmdol Imbodgzbs, [gMGH0wgdol sLds. yzges FoadEHowol dmbodgzbol 9999y (Lofiymdol

Boomgzwom) 3MmgdBHol 3OHMmMJGHoL ImdbdsMgdgwl dgmdwos  FosBemoEol  ggbydomgdolsmazols

299m0ygbml  wowszo fodfig®om “Generate Matrix®“. 50bodbwero do@G®ogs dgoEegt dmbodbryen

DO GH0wadl dmeol 396d0ergdl. gobscrm@o doxo HBOHMBIgymxal  Mdmzwglo  dsbdoergdols

oBHMoEol  490mm3zErsl, MHMIJoE M990 BsGdME0s  FsMTMMEHIOOL  FoBHMOEoLm30L  BEMO-

MO IG0oL 5EAMmOH0mToL 49dmygbgdom (The Floyd-Warshall algorithm).

35620b0¢rs300 ®F06%980L doHsq derqp1¢90b 94bAGI05¢ w160 s 356196726900 3569002brz0l:

1.1 Lobgdol dmabIsMgdergdols s gJudgOGgdol dmbsggdms dsBols dmEmeEol BmGIoMYDdS

(35056939 009)

1.2 3060050 59m3360Lmz0l 899s35¢mo 8mbs39d900L LEMWIEHMMOL BMGToMYdS (3MYM530190
fooGowgdo,  mdbIstHgdEgdo, ds0 Mol Fsbdogdo, 55RO IPBOL EMMIBO s Lbgs)
(35056939H009)

5396 8939696000 390-5300035305 090535000 8Mbs399900L BMOI0MGOOLIMZ0L. s@bodbryero 398+
331035305 d9ogsgb Google Maps-osb Bsogdnem Godsl o G9bsdemgbgcmos Gsbbg 390500960
3@800c»0985(%9m80b ([96H0ergbol) dmbodzbs. sg0cdwgBsk98980 Jgodargbs debodbrycro oyml
blbho gsb6goobs s 3mdycool 30260653980l 56 mB0ggHol Folsdstoro/Lsbgerols 800000398000;
0@Z0eI0 8569080L  Jo00980b  J9dgmb, slgzg  dgbsdengdgcros Il ©335(gRs0 3009
»09800029¢00 “ bsbgerog.
d90535¢0 35650990980l RHI0G9B0Ls30L 30639¢0 Boxco [s®Isagbb G359 FaMAGO9d0l
@sbosb.
©9dsbg 939w LoFomm FgmGHowol ©sbdol 9989y (Fom FmEoL Lsfymdo/dsDs), ImabdsMgdgels
d999de0s 350m0yYygbml  wows3o “Generate Matrix” 03 do@®oEob dolLowgds, MH™Igwog d9o3o3L
0683060 35305L oM GH0wgdl dmeol d56dowrgdols (Bo®mdMm@Egdol) dglobgd. dsBMoEsl aoshbos N x N
2obbMIoegds, Lossg N (omdmoygbl  mdobg  dmdbBsmgdwadol  (HadEowgdol) LoghHom
©50m©9bMdL. FoBHMOEOL MOMMYNME0 9egdgbEo 8goi3egl FoOIOWEL i §aME0wo©sb j fgd@owdo.
B396 8933000s 53 FoBHMoEsL 3mfimemo “Routes Matrix”. 0go sp9dweros Google Directions API-ob
3990myg9bgdom. gl obemsgm Jgmeg doxo.
3993603bmm, Mmd Google Directions API-l d9w9de0s ©00M»bml Msdgbodg JsGdMwEH0 MmO FgdHEHowl
dmOol; A39b 3060P9g300 MIM3Egl oMmIOWEHL (B0bodsmMmo LogMdol Idmbgls). gl JoGIGMEO sbg3y
3903538 d0xgdOL  BsbogL. MomMmgMo ggdgbBHo 58  dsbogdo  g30B39690L  QodmmzoEo
9035600909008 9OHMOIO® dBOKL. BOXO SMHOL Y39wsBY 5GHMINMHO 9OHYMEo J0ToM™YIEgdgd0L
95O EGH0Do305d0, MHMIgoE 89039306 9OHMOEIHm doxL ©@s MmIgmwon s0fgdl 13930530396
9JOHMIOH 0bLEMMI305L 58 FAHIZOMBLML B0T019d5d0. FoQIOMS, ,IMOMBgds oM Ebbog
Mb039MLOGIGHOL JMPsHg”. gl doxo 96 FbmeErm@ S0fgOL 0bLEMWY300L, 9MsdgE g3y FgoEezL
356doel o BbYMHIW03MdIL - 0¥) MHMYMO 3538060905 b doXO FMIEI3DM doKD. FogsWOMS,
d0x0 50b0dbmo 899gabsoMs , FMdMMBIdS @OLEZgdoL3gh 1-80 “ Fgodergds Fgoo3gL
bsbaMI03mdL ,38 o Bg“ s ,40 By . 030 430639690L, G dMmII3bm doxo 37 dowby/40
PmoBgs 00 doxolgsb (gdswwemo obgm®mdsgos Google Directions APl d9w9990L  dgliobgd
99L5dgdge0s FM0dgdbmL Google-ob 39d-2390mbY);

R0b5eryH0  Boxo  Pstrdmsoggbl  «dercmgbo  Asbdogngdol  Fshtogol  3sdmorgemsl. gl Lszombo

3900509439005 BoMHIOYEHODIE00L  BdGHMOEI0 RO adgerolb  sergeamoomdol  (Floyd-Warshall

algorithm) 459myggbgd0m. BeMOE »YMMHIY0L SeYMM00T0 oMo bl FMOG0L 5BE0BOL SeEamMOmAl

Pboo geozdo MBmzmglio 3sbdogols dgdboLsmM30l. 8053500  ¥30MmHGHILMBS RWMOE  LJMMHIGEOl

5MM00dols 8 MdoMgmdL dols LodoMEH03900.

5396 3003000, G20 #9023¢79b0 FsGHIGX)AIBOL FsH0Es PsBIMsZIbL T9dsz5¢ MBOIIHI

06230065053050 bshBs6b30rH2 Fs60099H0 Yool 50356500 36009990l 368 GsGw9cmo 3600l
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- 06099991590 FbsEsd 390 bolihgdobsoz0b.

2.1  3mdbAsmxdgdls GmMol 4990 gdol 8glisdErgdemdol bs®olbgdols dolsmgdse BsBo-

3037900 gligdol dsBols FmMIoMgds

36MmgdBHdo  (omdmygboo  LyGEMBLIMOEGHM  FoMIOMEBH0DBE00L  5dMEsboLIMZOL,  MMES
30bowsgm 4Hg0by 9JuBHMYMG 306MdYOL (R9090MmgdgdL), BMBEO WS bGHMIILEBHOO dMmEIEIdO
396L53MMNOGO0M Mo FBomdID, MoEAD  Bmyoghmo Fgdsgzoo  3sMdgBHMo  (Imbsigdo)
M3bmd0s 500 3bM3560 (29M33939000) BoLOSMOIB 458MmIEObsMY. g 35659EHMd0 BMmoEs3L
LoGOOBL3MOGM 250550 GIOL  OML, OHMIgeog  FoMdmoagbl  HadEGH0wowb FgdhEHowdo
393OPAO0MIOOL X5IMEO MM, (3b50s, OMI Sbgm 3060Mmdgddo  MOIBOO30  LoGMIBLIMOEGHM
G®583030 5 d9L5dGOMBOMO Fobsfowgds 3bmdos. S1go 306HMBYBT0 LoFoMm begds J>MIMMEOL
L50dgEMMBOL  gRobgdol  STMBIBOL  9ggds,  OMIGE0E  AolbIMBL  goMm3399o oo
95O EGH0Do300L OMOL Jgd30M90sL. FoMTOMEBHOL M3E0ToO0 396965305 0mbmgl, M™mI ol
0Yymb MBOM Bo0dJM, HMES BHMBLIMMEHOMIOIOL MLOEIMEBIE POMBS s IRJIRTOE OOML TmMHOb
bbgomds dobodsgom®™os. 93 doBbom, ©@s0y49ads dgmeg,  bB0gd@MOHo  3OOGHIM0MTGOOL 5390
360Hm9dBHoL BMAgddo - M0 FogJloToE MO 253bsEMm™ LY0TYEMMBS FoMTIOWEJdOL 969G 5300l
36MHM(390M5d0.
LEAHMJVEGHMOO IMEYEGOIOLAD 256LH393900m, 3MIMYJEHOL 5dMEBYdOLMZOL B39b F03T5MmMs3m BobO-
9906 90sL, 30996900 Mo 9du3gMEHMo 3MmEboL FoMImaqbols @y FmOToMYdoL dgoMEgdLs
@5 bgdgdgodlL. Gmym®E 30mgd@dos s0hgMowo, sGBYdMBL sdMg0 30035305 LdGMIBLMOEHM
3563HMBH0DoE00L 50m(3569080  BSB0-0900Mm©YdoLs s Bggdgdol dglobgd. 0930, Y39gews o0l
3o9Bbos LogMomm  doamds. olobo 0ygbgdab 9dudgdEH™wo 0bgm®mIszool dbmemm gho 3mermiLls,
OMRMOE  9OILOWwo 9Ju3gOHGwo 0bxzm®Iszool HoMmdmgbsl - 0bxm®dsgool MBHMLEMB. ol
Homdmoaqbl 36083690 ™356 5@M0dMEL BsBo-booggddo (A39bL G9dmbgzgzsdo, 34969EHgdl TmMol
399 P0MGOOL  EOMY0do,  FoMdmygbowo  FoBo-bodzMmbs  MHoEbzgddo) s  obobosgls
LoGOBL3MOGM  FoMIOMBHODo300L  4osfY39BHOL  FgomEIdL,  MMIGELs3  9hm©gds  BsbBo-
Lo@®oBLEMOEM  FoMIOYBHODI300L sdm3sbs (Fuzzy Vehicle Routing Problem (FVRP)). 6HmymOg
36m9d@dos bsb3969%0, B3gbo doamds sblibzsggds bb3gdolysb s awolibdmdl gdudgm@meo
06830635300l Homdmygbobomzol dgmeg 3609369 m3560 Mol 459mygbgdsl - 0bxm®dsgools
2395699P0309wmdol BMAsL FoBo-Bmdol (fuzzy measure) Losbom 30039 3MEMLMD gHms. gb
335993l B39 393G  MBOM  ILOXIOJOIL  53EMIR0MGOOL  0BLEHMMTIEHIOL - OMYMOEG
3505993HMm900oL  J9i3oLgdolomzol, 51939 LwBOgBHMO 3M0GHIMO0MAOL 53g00LsmM30L. BsBO-BMAoL
Goedo 30949690 .. gLodewgdmdol  Bmdsly  (possibility measure) (GoymGOE  39M339w9
S0EIMbEH035L 5EdsMYHO BMIobm30L) s FgLodegdemdol Bmdol mgmMosl (possibility theory)
5369306939030.

Ps630235008306900 sbser 3ershRmt8s o 5253900 dgbsdempdermboor gsbspoergdolb bodwensgositmo
J2009¢0998000 _ 3356599¢55980L R530(980b 9399521 s¢racatomdo (Gobo boowol g3sde sq 56

J32953b).

3.1 1306053 9LcmdgdBg s5MIbYdMEO J3MOLEH03ME0 seym®omdol 99Jdbs

©@gobsmzob  NP-botooyerolb  sdmpsbgdo  B39:9¢m986003  35@3PY39H00s  osberemgbooro
3e3Hod9Bol 3500299698000 (9360UH0Z IO @5 J9hs-93670bH03Ier0 S5¢30250000980U
Bs023¢00m), G0cm9805 ©s%3-90698:9¢05 bb3ssbbzs 8mboz@wcm hstdmaggbs g, Headgcrog ssddo
3350193 3030230002 , 256930 5 H3300265¢IHO 35OSPYNHOCPIBS bsFocer FeadgbhTo.

3609d@Bdo B3zgb a9630bowsgm  VRP 36:™dngdol 3505(Y39@ol m®-9@s3056 80amdsk. 30639
JO33Y9 g39¢0s ©sbsdz980 - OO GogbmBs  AsGHIGHIBOb 306h9300 9.p. ,,0d9c00L G090
053 990b. G99 9Hs3B9 - 93900900 039000L 333990 35OIOEJO0 530MbIZs M3E0ToMEO
350IONEZO0, B Ush®msbbseamder  Jhgerol  osgmzs  Bszgdocro  Gsedmwhgdol  bsboo. gl
35030369070 beaty3090¢20985 GobOASCrIH0 O3YROL 580sbol (the minimum partitioning problem (MPP)
B3QYIHO.

3059(h03580, @sLsTIZ980 As60399980b 53905 3¢vg0260000l 3063390 lihs0s Y9 J91dc989¢00s (G15¢I(0
368¢m9G980b 00O Gsr09badols 3sdm. sdodmd B396 8030669300 053589690000 beacreago ©sbsdz980
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Js3599900b Gg D01 B50200960285 03%3996989¢770 9360UH0329¢ 539696993 B).
38989er0s  9.p. 00900l  deadpgdo  JsGIGAIB0L”  3969M300L  sergm®omdo,  (Headgerdos
350035¢70bfobgdryeros  Jmdbls9389cmms  3IgH3sR0wmo  IBsOIMBs;  3obUS 3w 0s
059b00scrt0 JsGIGXH0b bogdg s bosdGsbb3meder bsdwysengdol (305000 bosmds.
350509393H0wos  93MolEGH03Mo  JoEamdgdol  s3qd0lL  sdmiEsbs g.f. ,009ol  dmI3gdo”
oMM BHgdoL 39bgmsgoolmgol dglsderm oMM BHGdoL LoAMS30E6. gl sTM3sBs doEr0sb
3609369 m35605 36MHM9gdBHol ©sbsMbgbo sdmEsbgdol Fgliemgdolomzol 30M3gwr BoboBY.
999053909905 5@MmMOHomIJdo s bgdgdo. dgddbowos 3OHMYGMTMWo WHBOMBIJWYMBS ©d
do©9dos GgbGHoMgdol d9w9ga9do.

39408600 363653290 MBGHB390YmBS 5EBGH0w0s VRP 580356980bm30b Bs®omm

293603900900 Imb539005 d0dE0M™M930L 3580Yygbgdom (Boqswomsq, TSPLIB).

II. 1. 39dgmo0g35309d0:
5) bogommggenmdo

BEBSG0go0
bEAoGool Lomo-
NG >8@B M@0/ 90, JYabo- g]‘g)(’)gbgm(;l{s/ 3odm39d0l syoeo, | 2390wgd0l
_ 53(M®9d0 Qols{d(:g?mf]ggvols d 6?03?]§0 3°00M3(399@Mds O5MgbmMds
slobgangds
1 Tapuen Amnanus moBezenusi| N2(46), 2015 http//gesj.Internet- 6
XBepmennumse KOHEYHOTO academy. Org.ge

CTOXaCTUIECKOTO
aBTOMaTa
B TEpHApHOI
CTallMIOHApHOM
CIy4aiiHOM cpejne

3bm@o30s. 8990003599005 LELGMEO BEAMILEHMOO 53GMBsGHOL J3930L SEymGomdo bsdo
35Lob ©95g300L (Bmagds, §53905, 0600xgMIBEMEMdS) LEIEoMbsGwm F9dmbggzom godgdmdo.
93030905 LalBWEo 53EMIGYIOOL F0dEIZMMIOL  3M9BSMBS (HMEILSE 933EMIdEOL AgbEogMgds

n - o) dgLododolo MLOLEOWE®  53EHMToEH0LO3ID o BIMYsEr0dYdos dobo  Fgbodergdgero
S1083GMGHIOO J3930L LEWWO JEsLOGBOZHFOS.
2 |xMEogodg 0.9, | obogo tweakable Bodotongganmls No.1 (vol. 73), 2015 33- 44-49
JoBensdg b.0., dEm3MMo doyMols Lo0bgObOM
3950859960 0.3. 52905 30¢ols Losbergbo
9050300900
3 MM0mdols
299mygbgdom
3 |XROWYodg @.9., | $boero bLodgGmono | LogsGraggerml No.1 (vol. 73), 2015 23- 50-56
Jmbsdg b.0., | tweakable deom3w©o L50b70bGOM
390859960 0.3. dog®o Losbengbo
4 H.[xans6oBa, | PopmupoBanue 6ass Ne19, 2015 Toumucu 7cTp.
I.becramBunn 3HAHUMN 11 W3-Bo.YHuBepcan 146-152
MeIMIIMHCKUX CUCTEM
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C6opHUK TPy OB

HuctuTyT cucrem

yIIpaBJIeHUs

30boL d5Bol FMEOI0MYdS LdgO30bM LolEgdgdolsmzol

LEoG0sdo gobboemEos 3mEboL 35BoL 539008 Meg30LgdM9dqd0, ImY3zsb0w0s Falgdols sggdol
393500,  25BbMM(3090g0ME0s  WMYR03MOO  45dMmYy3560L Fgbo  0bxm®mIszome  LolEgdgddo.
SLbbe0s BodgEO0bM 3MEBOL B5BOL 53900l 9393930, LAgEOEbM FMEBOL B5BILMD Fmdsmdols
3060009030 9Ju39MHEGHOL IngdggdoL Mbsd0dY3MMds. 65OMITo s0fgMoEo FgmMmEO LodwYsEgdsls
00935 BMMINoMHYdo 0gdbsl  3m©bol 35BoL  Lofiyobo ByMTsMgmds, Gmamea foalgdol
LoLEBHQAOL  GOOMBEOMdS  35M5FgBHMJIOL  0IbEHOBOEOMYIMo  360d36gMdGOOBMZOL.
15390E0bM 3MELOL d5HYOOL FMOTsermMo FoMdmygbs IMEg3wo sSWRMMHOMIOL godmygbgdoom
LodMoegdsl 0derg3s 259M309gbmo olobo LsdgoEEbm 0sAbMLEBH030L 9Ju3gdEME Lolidgdgddo.
39000535H90o  Joymdgdo  890dwgds  9a3EG0MgdIMYmo  0dbsl  Lbgoobbgs  Loabmdmogo
569930L5M30U.

5 P.Dvalishvili
N.Gorgodze
T.Tadumadze

Variation 64(2015) Thilisi 163-168
formulas of
solution for neutral
functional-
differential
equations with
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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 de ned on a monotone sequence of the bodies of evidence. For determining of]|
a body of evidence the maximum principles of nonspeci city 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 précising 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 re ne 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.

The difficulty of movement between different customers in Fuzzy Vehicle Routing Problems cause the
uncertainty of time of movement. In this work the uncertainty is presented by a possibility distribution
on the set of customers of a closed route. Based on the possibility distribution a new multiple criteria
fuzzy optimization approach for the solution of the optimal vehicle routing problem is considered. The
min-max bi-criteria Vehicle Routing Problem is considered in fuzzy environment. A new subjective
criterion — maximization of expectation of reliability of movement on closed routes is constructed. This
problem is reduced on the Min-max bi-criteria fuzzy partitioning problem. For the generation of an
unknown possibility distribution on the set of customers of a closed route a Monte-Carlo simulation
algorithm is constructed. A numerical example is presented.

A fuzzy Vehicle Routing Problem is considered in the possibilistic environment. A new criterion —
maximization of expectation of reliability for movement on closed routes is constructed. The objective
of the research is to implement a two stage scheme for solution of this problem. Based on the algorithm
of preferences on the first stage the sample of so-called rational routes will be selected. On the second
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stage for the selected rational routes new bi-criteria problem will be solved - minimization of total
traveled distance and maximization of reliability of routes. The problem will be stated as a fuzzy-
partitioning problem. Two possible solutions of this scheme are considered.

The work proposes a novel two-stage multi-attribute decision making (MADM) approach for optimal
selection of the investment projects. The methodology firstly makes ranking of projects based on
TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) method presented under
hesitant fuzzy environment. The case when the information on the attributes weights is completely
unknown is considered. The attributes weights identification based on De Luca-Termini information
entropy is offered in context of hesitant fuzzy sets. The ranking of alternatives is made in accordance
with the proximity of their distance to the positive and negative ideal solutions. Secondly, the
methodology allows making the most profitable investments in several projects simultaneously. Using
the method developed by authors for a possibilistic bicriteria optimization problem, the decision on an
optimal distribution of the allocated investment amount among the selected projects is provided. An
investment example is presented to illustrate the application of the proposed approach.

This work proposes a fuzzy methodology to support the Business Start up decisions. The methodology
makes ranking of possible alternatives using the new aggregation OWA-type operator — AsPOWA,
presented in the environment of possibility uncertainty. For numerical evaluation of the weighting
vector associated with the AsSPOWA operator the mathematical programming problem is constructed.
The article provides an example of the investment decision-making that explains the work of the
proposed methodology.

New aggregation operators are introduced: AsSPOWA, AsSFEPOWA, SA-AsPOWA 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. For the
classification of “classic” and new operators of aggregation presented here, the Information Structure is
introduced where the incomplete available information in the general decision making system is
presented as a concatenation of uncertainty measure + imprecision variable + objective function of
weights. For the new operators the information measures — Orness, Entropy, Divergence and Balance
are introduced By R>R> Yager. For the illustration of new constructions of ASFPOWA and SA-
AsFPOWA operators the example of 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. 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 several variants of the generalizations of
fuzzy probabilistic OWA operators POWA and 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. Monotone measures considered are: possibility measure, Sugeno —A.

A fuzzy Vehicle Routing Problem is considered in the possibilistic environment. A new criterion —
maximization of expectation of reliability for movement on closed routes is constructed. The objective
of the research is to implement a two-stage scheme for solution of this problem. Based on the
algorithm of preferences on the first stage the sample of so-called rational routes will be selected. On
the second stage for the selected rational routes new bi-criteria problem will be solved - minimization
of total traveled distance and maximization of reliability of routes. The problem will be stated as a
fuzzy-partitioning problem. Two possible solutions of this scheme are considered. A numerical
example is presented for the illustration of the results of the new fuzzy approach.
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Routing Problem

A fuzzy Vehicle Routing Problem is considered in the possibilistic environment. A new criterion —
maximization of expectation of reliability for movement on closed routes is constructed. The
objective of the research is to implement a two stage scheme for solution of this problem. Based on
the algorithm of preferences on the first stage the sample of so-called rational routes will be
selected. On the second stage for the selected rational routes new bi-criteria problem will be solved
- minimization of total traveled distance and maximization of reliability of routes. The problem
will be stated as a fuzzy-partitioning problem. Two possible solutions of this scheme are
considered.

A fuzzy Vehicle Routing Problem is considered in the possibilistic environment. A new criterion —
maximization of expectation of reliability for movement on closed routes is constructed. The
objective of the research is to implement a two-stage scheme for solution of this problem. Based on
the algorithm of preferences on the first stage the sample of so-called rational routes will be
selected. On the second stage for the selected rational routes new bi-criteria problem will be solved
- minimization of total traveled distance and maximization of reliability of routes. The problem
will be stated as a fuzzy-partitioning problem. Two possible solutions of this scheme are
considered. A numerical example is presented for the illustration of the results of the new fuzzy
approach.

This work proposes a fuzzy methodology to support the Business Start up decisions. The
methodology makes ranking of possible alternatives using the new aggregation OWA-type operator
— AsPOWA, presented in the environment of possibility uncertainty. For numerical evaluation of]
the weighting vector associated with the AsSPOWA operator the mathematical programming
problem is constructed. The article provides an example of the investment decision-making that
explains the work of the proposed methodology.

The work proposes a novel two-stage multi-attribute decision making (MADM) approach for
optimal selection of the investment projects. The methodology firstly makes ranking of projects
based on TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) method
presented under hesitant fuzzy environment. The case when the information on the attributes
weights is completely unknown is considered. The attributes weights identification based on De
Luca-Termini information entropy is offered in context of hesitant fuzzy sets. The ranking of]
alternatives is made in accordance with the proximity of their distance to the positive and negative
ideal solutions. Secondly, the methodology allows making the most profitable investments in
several projects simultaneously. Using the method developed by authors for a possibilistic bicriteria
optimization problem, the decision on an optimal distribution of the allocated investment amount
among the selected projects is provided. An investment example is presented to illustrate the
application of the proposed approach.

The difficulty of movement between different customers in Fuzzy Vehicle Routing Problems cause
the uncertainty of time of movement. In this work the uncertainty is presented by a possibility
distribution on the set of customers of a closed route. Based on the possibility distribution a new
multiple criteria fuzzy optimization approach for the solution of the optimal vehicle routing
problem is considered. The min-max bi-criteria Vehicle Routing Problem is considered in fuzzy
environment. A new subjective criterion — maximization of expectation of reliability of movement
on closed routes is constructed. This problem is reduced on the Min-max bi-criteria fuzzy
partitioning problem. For the generation of an unknown possibility distribution on the set of
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customers of a closed route a Monte-Carlo simulation algorithm is constructed. A numerical
example is presented.

6 Irma Aslanishvili Performance Analysis of ICCMIT’15 Conference
Tariel Khvedelidze Multicast Routing Protocols Program, Prague, Czech
Republic, 20-22 April 2015
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1. |Gia Sirbiladze, Temporalized Structure of Vol. 14, No. | World Scientific
Irina Khutsishvili Bodies of Evidence in the 03, pp. 565- Publishing
Koba Gelashvili Multi-Criteria Decision- 596, 2015 Company 32

Anna Sikharulidze Making Model

International Journal of
Information Technology &
Decision Making

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 de"ned 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
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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

2. |Irina Khutsishvili, Hesitant Fuzzy MADM Volume 36, EPiC Series in
Gia Sirbiladze and Approach in Optimal 151-162, 2015 | Computer Science
Gvantsa Tsulaia Selection of Investment 12
Projects http://easychair.org
[publications/paper
Proceedings of the first [Hesitant Fuzzy
Global Conference on MADM Approach
Artificial Intelligence (GCAI in Optimal Selec
2015) tion_of _Investment
Projects
3. |Irina Khutsishvili, TOPSIS based Hesitant Fuzzy | Series:Recent |http://www.inase.o 6
Gia Sirbiladze and MADM for Optimal Advances in |rg/library/2015/zak
Bezhan Ghvaberidze  |Investment Decisions. Systems 52, |ynthos/SYSTEMS.
Proceedings of the 19th 119-124,2015 pdf
International Conference on
Systems (part of CSCC '15)

3bm@ (30990

2. The work proposes a novel two-phase multiple-attributes decision making (MADM) approach for
optimal selection of the investment projects. The methodology firstly makes ranking of projects based
on TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) method presented under
hesitant fuzzy environment. The ranking of alternatives is made in accordance with the proximity of of]
their distance to the positive and negative ideal solutions. Secondly, the methodology allows making the
most profitable investments in several of the projects simultaneously. An investment example is
presented to illustrate the application of the proposed approach.

3. The work proposes a novel MADM methodology for making Optimal Investment Decisions. The
ranking of investment projects based on TOPSIS method presented under hesitant fuzzy environment.
The case when the information on the attributes weights is completely unknown is considered. The
attributes weights identification based on De Luca-Termini information entropy is offered in context of]
hesitant fuzzy sets. Secondly, using the method developed by authors for a possibilistic bicriteria
optimization problem, the decision on an optimal distribution of the allocated investment amount
among the selected hight quality projects is provided. An investment example is presented to explane
the proposed approach.

4. |G.Berikelashvili, On increasing the Boundary Value
B.Midodashvili convergence rate of Problems (in
difference solution to the press,

third boundary value problem DOI: 10.1186/s1
of elasticity theory 3661-015-0492-
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5 I'. Bepukemamsuiy, CoryracoBaHHBIE OIIEHKHA
B. Mungogamsuin CXOIMIMOCTH B METOJIe JUOOEPEHIIN
YTOYHEHHUH Pa3HOCTIMU AJIBHBIE
BBICIINX ITOPATKOB. YPABHEHUNA,
Juddepennuansasie 2015, tom 51, Ne
ypaBuenus. (In press) 1, c. 108-115
S. Kharibegashvili, On the solvability of one
6. |B. Midodashvili nonlocal in time problem for |Ukrainian Math.
semilinear multidimensional |/. 67 (2015), No.
wave equations, Ukrainian 1, 82-105
Mathematical Journal.
Sbm@o(30960

4. We consider the third boundary value problem of static elasticity theory (stiff contact problem) in a
rectangle, for solution of which we use 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 is convergent at the rate O(| h|") in the discrete L, -norm provided
that the solution of the original problem belongs to the Sobolev space with exponent m € [2;,4].

5. PaccmaTpuBaercs sagada Jlupuxiie 1id oJUIMITHYECKOTO ypaBHEHUSA C IIOCTOSHHBIMU KO3bbUIIMeHTaMH,
KOTOpas pelIaeTcs Pa3HOCTHOH CXeMOII BTOPOTO HOpsAAKa TOYHOCTH. [IpuMeHeHHeM IpHOIMXEHHOTO
pelleHHa KOPpPeKTHUpyeTCs IIpaBasg 4YacThb pasHOCTHOM [lokasprBaeTcs,

CXE€MBI. 4YTO penreHnune

o m o
CKOPPEeKTHpOBaHHON cxeMsl cxogurcs co ckopoctsio O(|h|") B guckpernoit L, -mopme, ecim
peleHye NCXOAHOM 3324 IPUHAAIEXUT mpocrpancTBy CoGoesa ¢ mokasareneM M e[2,4].
6. One nonlocal in time problem for semilinear multidimensional wave equations is studied. The theorems
on existence, uniqueness and nonexistence of solutions of this problem are proved.

7. |Apusamze H.H., [Ta6omsr gyt System analysis and |ISBN 978-966- pp-222-
[TxoBenumsuau M.I'., |Haskell pynxumii information 2748-68-0 (print) | 225.
Menupymu JLI. 6eCKOHEeYHBIMHU technology: 17-th  [ISBN 978-966-

PEKYPCUBHBIMH International 2748-69-7
tunamu aprymenToB | conference SAIT 2015, |(ebook)
Kyiv, Ukraine, June 22—
25, 2015. Proceedings.
— ESC “IASA” NTUU
“KPT”, 2015. — 304 p.
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Magda Tsintsadze, |Text Classification No. 4, pp. 307—
Maia Archuadze, System Development (317

Gela Besiashvili for Georgian Text
Based Information
Retrieval.

Baltic J. Modern
Computing

Presented work outlines the text classification system developed with appropriate four main modules and the
algorithm of the text classification for the Georgian Language. The Heuristic Analysis is used to develop the
concept-pattern describing appropriate class in a document collection and a new algorithm was developed and
applied to get the set of term classes for every detected stem. The TF-IDF (Term Frequency-Inverse Document
Frequency) scheme for term weight calculation is performed. The novelty of the method is that one generalized
concept is created on the basis of each category of the documents sourcing the whole database. The generalized
concept contains all high weight terms along with the terms not to be presented in the definition of the concept,
so the concept contains information what terms are efficient for the class and what terms should not” be
present (not to contain the defined term is a characteristics itself). The generalized concept pattern, based on the
above mentioned scheme, is compared to the 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 accuracy was 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 help of Analytical Heuristics method used for retrieval is quite
promising and future modifications for better results are possible.

2 |Paata]. Novel Achievements |Volume 120. Netherlands 12
Kervalishvili, in Information Science|2015
Manana G. and Technology as DOI10.3233/978-
Khachidze, Archil A. |basis of Secure Society |1-61499-493-0-
Chirakadze. Ebook -: |Sustainable 27
Engaging the Public |Development. NATO
to Fight the Science for Peace and
Consequences of Security Series - E:
Terrorism and Human and Societal
Disasters . Dynamics.

Last achievements in information science and technology illuminated some important approaches and ways to
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increase the human security through different scientific methods and technology innovations. Elaboration of
new information systems including nanosensory instruments and quantum sensory devices create the unique
possibilities to develop new methods and tools for organization of sensory networks which could measure the
very different properties and parameters of human living and working environment. Novel information
technologies as well as novel management and control systems are the basis of development of so called smart
infrastructure which decrease the natural and technological risks for sustainable maintenance of safety and
security of the civil society
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2 |M.Cincadze, On Web Services - The International Scientific
M.Khachidze, Conference Dedicated to
M. Archuadze Academician L.Prangishvili 85®

Anniversary “Information and
Computer Technologies,
Modeling, Control”, Thilisi, 3-5
November, 2015 . Proceedings,
pp. 146-150

Nowadays Web Services are inseparable part of the modern Web. It takes the development of www to the next
stage. In the presented work we will discuss the role of WS, benefits and challenges associated with their
implementation. Address the issues of WS architecture, speak about two main WS standards and give an
overview of WS security. The paper is organized as follows: after common definition of Web services the brief
history of WS is provided. Chapter 2 address WS benefits and challenges associated with their implementation,
the issues of Web Services architecture along with their development lifecycle is given in chapter 3. Two main
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standards SOAP and REST are discussed in chapter 4 and ways of securing web services are suggested in
chapter 5. The paper concludes appropriate bibliography.
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In this paper we introduce a novel polynomial-time algorithm to compute graph invariants based on the
modified random walk idea on graphs. However not proved to be a full graph invariant by now, our
method gives the right answer for the graph instances other well-known methods could not compute (such
as special F\"urer Gadgets and point-line incidence graphs of finite projective planes of higher degrees).
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