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9036MdOMB3z0m. LESEBH030L gOHMP35MMZ560  39MIMHoMTMGOME060 ORIMI6E0IMOHO
396@Mgdsms LoLEBIoLsM30L 3bsEOo Lobom, gurgdgb@sOe 53mbd309030, 93900
B6s396F NG 5dMbsblbms  FoBHM0E0. BYbITIDEHIME  5TMBIbLBMS  oGBoEoL
35909969000 9390905 IMEFMEIMI0MO, FsMEGH030 O MO0 39boL 3MmEHIbEoswgdo s
25003309205 350 M30190900. OMObEgL s 6703560l FH030L JOMOMOEO LEl>BEZMM
59m3sbgd0  doygzs60¢0s d9L50530L  LObyMEEsOWE  06E YOOI FIBEHMEGdIDS
LoLEHYTPOBY o 3FZ0GIOYL0S 5TMBILLEMS SOLYGIMIOL MMM 9T9dO.

W -a6gbgols 563Jmbg W -xamaols W -golitrmengds

09620 30 3900635d9", 15056 33060359300
*53530 §9Mgoeols Mbogzgmbo@g@o, Jmmsolo, LadsGmggarm
Tengiz.bokelavadze@atsu.edu.ge

*bodo®m39wmb 946039600 MBo3gMLOEIG0, Md0EOLO, LodsGmzgerm
kvirikashvilitamar08@gtu.ge

[1]-80 8myzs60os Foe(3930L MgMEQTs: YM39w0 MM bowdm@gb@mmo
369b30L 5®3Jmbg G xMB30 F90dgds Bs0@YPOL M35 bowrdm@GHab@n® yMmgbzols
563dmb9 bsolbmgsh LB xamndo. M) G ©s G, 5608 G X3950L MO0 FLEIRS,
35306 5MLgdMAL 0BMIMORODBI0 o FmOoL, s G 0HBMIMOBODBIO 3OOl GOMSWIOMO.
3ol dgomEob [2-5] 459mygbgdom 396 053533 30(39000 9bsemyom® mgmMgdqdl W -
X 3715390030l 00 99BOM30m, O™ W 56HOL FM9356) 0JI DS MHYMWO.
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1. Kurosh A.G.The theory of groups. Vol. II. Translated from the Russian and edited by
K. A. Hirsch. Chelsea Publishing Company, New York, N.Y., 1956.

2. Hall Ph. The Edmonton notes on nilpotent groups. Queen Mary College Mathematics
Notes. Mathematics Department, Queen Mary College, London, 1969.

3. Bokelavadze T. On some properties of W -power groups. Bull. Georgian Acad. Sci. 172, 2 (2005),
202-204.

4. Amaglobeli M.; Bokelavadze T. Abelian and nilpotent varieties of power groups. Georgian Math.
J. 18,3 (2011), 425-439.

5. Myasnikov A.G. Remeslennikov V.N. Isomorphisms and elementary properties of nilpotent power
groups. (Russian) Dokl. Akad. Nauk SSSR 258, 5 (1981), 1056-1059.
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3cagools W -xama3000l 0BMEo®gdyemo I -939% 3958900

09620 3M 390063599

93930 §9M90mob «60390L0EYGH0, J9mo0bo, byJsmnzgwm
Tengiz.bokelavadze@atsu.edu.ge

G x3180L H -d39%33L 3mhmomo I -0bm@wo®mgdmewo, 0049 ol 6ol obgmo W -
J39xanB0, Omd, 0 geG ©S g“e€H 65009 5Mbmwmgzsbo aelW -mgol, 95806

geH[LA]. 4 W-J30xam8300L K 06533905 60 W -d39xa2I8980. 099 ymzgwo 4,
56M0L W -0BmEo®mgdyeo, 35306 sLgmogge K. 00y g% e K, 35006 g% € 4, ymggwo i-m30U.
o) a#0, 350906 ged,, mommgmnwo i-030L @ geK. 9585850509, 9930305
3963L5%B3OMM W -0bmmedmeo [(H) GmamoOg G-b 6ydoldogho H  J39b0dGsgey,

OMIgwog  9Ool 9O gOmo  dobodscrMo W -0bmeo©gdgwo  43gxano G -bo,
®mdgoa 8gogagh H -b. 58 653OmBol doMmoms@o J9@ga0s ob, ®md I(H) 3gogsgb G -b

4395 0lgm g 9e93gbAL, O g% € H" 5001 s69bmammgobo a -og0l W -qob.

b 890920 oMbl Mm3sMMe®  BowdmGgbBHMo  xX3MBgdoL;30L
36™d0w0 J90ga0L gobBMAsIdSL.

@OGINIGOS

1. Hall Ph. The Edmonton notes on nilpotent groups. Queen Mary College Mathematics
Notes. Mathematics Department, Queen Mary College, London, 1969.

2. Bokelavadze T. On some properties of W -power groups. Bull. Georgian Acad. Sci. 172, 2 (2005),
202-204.

3. Bokelavadze T. Lattice isomorphisms of free and free polynilpotent W -power groups. Bull.
Georgian Acad. Sci. 172, 3 (2005), 394-396.

4. Myasnikov A.G., Remeslennikov V.N. Isomorphisms and elementary properties of nilpotent power
groups. (Russian) Dokl. Akad. Nauk SSSR 258, 5 (1981), 1056-1059.

UE9G0LEH039M F9x5LgdsmS BMYogMHmO Ls3ombol dgliobgd

AGO0oLED 099509, 3975 A0MMA5dY

Lodo®m39wmUL 39603960 MboggMLOE IGO0, MdOOLO, LodsOmzgEm
buadzetristan@yahoo.com, lasha.romanovi@mail.ru

§o00Mmy960w05 DMA0gHDO 3oLl 5M5356M5FYGHOVI bBSEHOLEGH03M FgRoLYdIMS
SLOIGHMGHMOO JmRBs9d3930L Bo3oMbYdO. ABbOEIMEEs M35 EBMI0gd0sbo Yobsfo-
900l b0d33060030L 55356539 BHEMW JRLYIIMS BMYOIOHNO MZ0LYds s F9g3sligdols Lo-
3995000 33900530 06GJAMIWIOHO 250bMOL SBOIGHMEGHMMO YMmx3sJ3939.

390000535H90@00 39000 1T gdsls 0dE935 3bMdO 3Mm9T0(309063Jd0 S9M3H9-
Mo BOZ5OHOM Ymxddi9399g bswo Loboom.
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1. Manus I'. Croxactrdeckoe OICHHUBAHUE PACTIPEACIICHUS BEPOSTHOCTHONW W KPUBOM pPETPECCHIA.
Towmmcu, n3g-so TI'Y, 1974, c. 238.

2. Hapapas 2.A. HemapameTpuyeckoe OLICHMBAHHME IUIOTHOCTH BEPOSITHOCTU U KPUBOM PErpeccuu.
Towmicu, m3a-so TT'Y, 1983, c. 194.

3. byame T.I'. Cratudeckne BOMPOCH OLICHUBAHMS PacIpeecHHs] BepOsSTHOCTEH. TOmmmcH, U31-BO
TIY, 2009, c. 9

DMa09m0  3¢sliols bgo@MmoEMo s oY30569dM
56999630560 MmOLSGBIHIM0560 M3BH0ToMo 53mEs6gd0lL
59mbsblibgdols s™LGdMdOL glisbgd

606 3O 9659, Locwmdg Bsbsbodg
03. X53560030¢0 LEbgEMBOL MdOOLOL Lobgdffogm «boggdLoE G0,
9509853)030L 9350 GS39bE0 , MdOEIOLO, LodsGmzgenm,
niniburjanadze@gmail.com, salome.chachanidze2014@ens.tsu.edu.ge

339%0-M3x3030 6goGHMIMMO S 3MNFOR0Z0 IR305690ME sGOYMIGDEH0B0 MEOLS-
19H9M0560 M3EHTWOHO 535690030l BMYsO BolsHBWIOM 30M:MdJO0 S BbJ30-
b0 933039005 5dMboblBYdOL (M3EH0ToMEMO 9egdgbEgdols) sOlgdmdol mgm-
699900. 9a9dgbEol 398 0gmeolbdgds Lofigbol dmbo3gdgdol, 3056930l 356539E6g-
d0b @5 BomM30L 5399630900l gOHOMBOMDS.

3mOH@bsgocmnlisol (COVID-19) 493603909000
36mabmBoMgdol 36mdggds

53530 39090
L5JoMM39WMb G9d6039M0 MBo3xMLOEIGOL FOBMMILONO
85009953030L 9g356153599bE0, MBOWOLO, LodsMmNzgerm
agabelaia@mail.ru

3obbomos  3mOMbI306MHMLOL  (3m3000-19) 25303900l 3OHMYbMBoMYdOL
30Mdgds. 6583969000 58 JoBbom oligmo IMEYEgdoL A9dmYgbgdol Fglisdegdermdgdo,
OMAMO0(35 WMmPoLE03MM0, GHMI6MWo s 953GHMMIYMOJLo0LS s I3MEO30 LETNMSEIML
dmggd0. 6583969805 50b0dbMo dmEgergdols 306MHgdEH0MGdIOL TgbodergdMdgdo
399bse0BgdMos B39l Joge dowgdeo 3GMAbmbmwo Fgxsligdgdol Lobmdg.

39M339MMmdobsmzol  Mbs  893600bmm, Mmd  B3zgbl  dogem  3OMABMBoMmgdOL
035¢LSBOOLOM Qobbowwo ogm 3mOH™Bs 306MMLOL gog3M3gEgdol obgmo JoMOMSWO
9539600 9gd0,  OHMYMO0Ess 06830300900l Loghom  Jgdmbggzeoms MomEgbmds
(AbmBEromdo) dodEobotg dmIgbEobosmgols (total cases) @S 9dBHowGO Fgdmnbgzgzgdol
50 9bMds J0d0bstg 3mIgbEoLosmgol (active cases).
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50 95639690 gdol  3OMPbMBmo  Fgnslgdgdo B3z9bl  doge  Bodmgbo oym 13
0999603006 ©)Ygdmwo. 585bmsb, 0dol gomzswolfobgdom, MMAI 53 39MHOM©OIL
©50990wo 306Lo (OMIJWoE 0930930039ws@ Bobgmdo 493M39w©s) dmgom doger
ALMREOML, 569 MG Fg0E39ws FoLO Fog3M(39egIOL SMYIWO @I, IO ST0bY,
B396L 8096 3GMMABMBoMGBOLMZOL 2sdmygbgder dmEgwms MIMIZEGLMBS 5BIMIOOS
0m309350006  bslooml,  smEowgdgwo  gobs  B3zgbo  3OMYPbMBMmo  Fgz3slgdgdoL
3960MEMwo  300609dBHoMgds. Mbs 93bodbmm, GMI Ms3s30M39gws B39l  doge
Bs3mgbo  3MMAbMBMEo  FgxuoLgdgdo  (OMIgwos  doMomss  Bobgmdo  goMmLol
3936039930l dmbo39990L 99MEbMdM®) 90dMBbs Ly3Fsm© BMLGO. 39Mdm, B3g60
36OHMabMBoL  msbsbds, FoMEGHOL dMbmzol 300HLom  0b6x030MHPPMWMS  LogHH™
50 9bMds 56 Mbs ol3EIbM©s 85000-U, MgoEmMo 30 93 d5B3969d9ds Bobgmdo, 21
oM Eob IaMIsmgmdom, 81008 9950030bs.

0356-30¢d96ME0L LolisBLZMM 53MEbs MdIB-Bs6 dmedogo
LoLsBO3OH™M BY600Lsm30L

305 30MMA5dg
03. X93560830¢0l LobgEMdOL MdOOLOL Labgwdfoxnm MboggdLoGEEO,
0. 3939950 LobgMdOL godmygbgdomo dsmgdadozol 0bLEHOEG G0, MdowObO, byJsOmzgwrm
gia.giorgadz@tsu.ge

3956396900, MHMI H0dsbol LEgOHmbg gmzgwo RxJLol GHodol EoRIMIBE0sXME
2396@GMgd5m5 LoLEHYGIOLIMZOL SMLYIMBL MS30MbsMHO ToEMOEWEO BbJ3E0s, GMmIol
396dm 0bqdlgdo 9gdmMb3935 A96EHMEGOoLAD 06WYE0MIOMEO 39dEBHMOIO BOdGSFOOL
3obagB3z0l 3Hodl. 9J9sb 30300930 M0856-30¢dgOEHOL LolsDPZMM sdM3560L STMBLLSL
M056-md56 33030 253l BB 300LsMZ0L 3MEMIMOBMIWO FodMSEFOOL 33930
A9™3069030 s 25931300 5Mm3560L 39GdM 0bgdugdl.

Q3LObYGIMOo BoboH3gOH™M sdm35bs LZS MTBTs MOZ30L GOM-9Mm IMLEH¥Y-
909 65d6MIdo (ob. [1]). M0dsbol 33¢093900L oMM JoBsbo 0ym LygMmBy oligmo
©OxIMHI6E305WH  A3BEBHMEdsms LoLEBJIOL 53905, BMIJELSE 3MELgdo  9dbgdms
dm399M §9OEGH0wgddo s 9dbgdms ImEgdmeo dmbm®m™Aos. k. 3w9IGEO 4Y3d
09560l bdgdol o XM 9B3965  LolsDBPZOM STMEIBOL 5FMBIBLEOL SGLYIMDS 356-19356
30030  F5GHMoEMo  BMbJzoolomzol  MHg3z9gd  LaboBO3ZO™M  SIMEbIBY  Foyzsbol
LodMogdom, bmwm  FJgdgy  9dmblbs  IMBMOOMBool  STMEsbs By
396@Mgdsm5 LoLBHgIoLomMZ0.

35BHM0Ewo  LoboBgmm  sdmEsbol  sbowobmEmo  sdmboblbols  3mgbs oo
3MMBGdds, 56 SOBGOMBL 53MmgmM39 LBobOBOZMM 5360l 58MbLBOL sds305gmBOWgdgo
(oEb30m0 FJOMPO, O3 M3 0s S3MEBOL 390 06gJlgdol HMBYMIOMIOM
(ob. [2]).

39930949690  dM0dGMbol  5MMoMAL  0bEMEoMgdMwo  39dGHMOMWO
R00M5300L obEgB30L FH030L godmlsmzegws© s 53 FgmMmEL godm30Ygbgdo »dsb-d356
33030 35GHM03E0 53bd300L 39MdM 069JLgdOL ASTMBMZEPYS.
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3500mds.  65dGMBo g gdMEos Jmms  OHMLmEZ3gErol  9ghHmgbmwo  bsdgsbogm
13mbol IbsmsFgMom (MsbdHo N FR17-96).

WOoBIMIGHMEO

1. Giorgadze G. Regular Systems on Riemann Surfaces. J. Math. Sci. (N.Y) 118 (2003), 5347-5399.
2. Bojarski B., Giorgadze G. Some analytical and geometric aspects of the stable partial indices.
Proceedings of I. Vekua Institute of Applied Mathematics, 61-62, (2011-2012) 14-32.

AM09-Meendols 3gMdm x58900L §390080093MMdOL gsbdamsmdols Iglobgd

Mdoba0 gmy0bs3s*, om0 mbosbo*™
*03. X935603300b LobgMmdol Mdowolol Lobgwdfoxm Mbogzqgl@gdo,
0.3939L BobgEmdol 459mygbgdomo F509doE030L 0bLEHOEWEH0, MBOEOLO, LodsGm3gum
zazagoginava@gmail.com, ushangi.goginava@tsu.ge

53 P90l Lobgwdfoxm Mmboggmbo@g@o, Jmmoolo, LadsGmzgum
oniani@atsu.edu.ge

50396005 bsGGmorme MHoEbgzgdolash dgwoagbowo BOIO (nk) 909936 Md5mo
3obo,  MMIWobmzgolsg  SOLYdMdL  f GL[O,I) abd30s  obgmo, MmI  BMOHOg-MEdol

3360039000 39MdM x53930L J399mBY3MdS (Snk ( f )) 3968w o0s Y390eb.

BIOHO09L BMYs©Oo 3730039006 SAMEEIMHO 30:9d5MBdOL dglobgd

WIM0 JMYM5dY, FOMMYO 3535609033000
03. X53560030¢0L LEbgEMBOL MdOOLOL Lobgdffogm «boggdLoEYG0,
050935¢3)030L 9350 E59DEH0, Md0WOLO, LodsGrm3zgEm
lgogoladze 1 @hotmail.com

3bmdoos, ®md Lip 1 3wsbob 93mbdzogool gmMogl d)30M03900 3esliogmeo
OOMbMO3o 0o LobEYIGOOLsM30L (MBL) (BHOORMbMIGEHMOMEO, 35500, YMmEdol o
bbg) SBLMEYEHMMI 3093505, F0bHg35 930Ls, DBMPsO MBL-M30L gl 96 SOl
L5356 0560. bGSGH0sdo b53m3b0s 30HMBYdO MBL Bbd30900BsMZ0L, MHMIYEMIMZOLSE
Lip 1 3e0sbol 5319bd30990L 839609 300953030963 gd0L L3gEoswy®o 3f3003900 sdLMEIvY-
AN 3090505, ©IHI0EJINNW0S, MHMI Bs3mzbo 30MHMBGOO  gogIx MdILYISOS
39633900 SHOHOO.
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@ 35¢0Bg0ME0 LogmEE-LolsBPZMHM 0bEJAMM-EoRIMIHbE303GO
296@Mggdg00L 8gomEo
13930 AMOH0Tgr0*, 3505 3MY3e0d300*, 300 boGHMMIZ0o™*
*BodoOm39wmlb 3946032960 Mb039MOLOGHYE0, Jo39853H030L ©I35MFHBGO,
00000, LyJosMN39EM
18barbare@gmail.com, m_mrevlishvili@yahoo.com
03. X935b0830¢0l LabgEMmdol MdoWOLOL Lobgwdfomm MbogqalGgdo,
0.3939L Bobgemdol 459mygbgdomo 3509do@03ol 0bbGoEWEo
natrosh@hotmail.com

(3309 3MIBO30906EH0560  LoMBdMYSAEIMGOMBOL  2obEMgdoLsmMz0lL  OMObegl s
MHMd0boL LElsDBPZOM 5FM(356900L Fgdmnb3zg35d0  BsIMOMATo FoYOIMWOs S Q99650 BYdMOS
©M350HGdMo LogmEME-LolabEgmm 0bEHIAOM-E0xRIMOI6E0MOHO  A5bEHMEgdgdOL
LoLBHYTGd0.  FoEMZIO0DBIOI0  FMbJ300 MY MZ05 O FoMTMoPIBL  doMM30L
doboloomgdge 3bd(300L, bmem M3Is0BYOIMWo 356539GHO0JO MOl A MBIW)HO
356599 M0JLoLs s 5T 5M9Q30 JobslosmMYdILo BMbJzool bodGsgaro.

B536®Aol 0535600 890929000:

*  OMObEYL s HMBOBOL LalsBE3MmM 5MEEIdOLS s Fsmo Fglisdsdolo M3 0BYdIMWwO

L03MHEM-BsbOBOIOM 0bEBGHJYOM-EORIMOIBF0sWMOO  F9BGHMWGdGBOL LoliEgdgdols

9330359600l ©a9H303909;

o M35¢0HIOIO LogMEY-LoboHO3OH™ 063930 ™-089M9b(3050MO
396@G™Mgd900L  LoLEBYIGOOL  (35ELIbsE  STMbLBIEOMBOL  TBHI0EJOS TGuodsdols
LmdMEg30l Log®3999d0.

Acknowledgments. 659630 gl gdMEos Bodo®M3gwmlb dmms OHLMOZ39Eol
963610 b53g36090Mm FmbOL aMsbEol (FR-18-126) dbs®sFg@oom.

2-$56303g690560 05305195850 S;°-5¢03gdMHgd0L Tgliobgd

935D 3M0yM05*, 56EHMboMm O bmes™, M585D Wo3sMEHgwosbo

*050995@ 0300 9350539630, BMLEGHO s LHdMBYdOLIYBHY39w M Fx3BOIMGdIMS BO3MBHYEO,
03. X93560830¢0l LobgEMmdol MdOWOLOL Labgwdfogzm MbogaMLo@gE 0, MdOEIOLO, BodsGmzgem
revaz.grigolia@tsu.ge
0509053030l 93503599630, Ly gMbmL MboggMLoE IGO0, 0GHIWOos
adinola@unisa.it

30096b93030L 0bLEHOGMGHO, LodsOM3zgmU 39dbo3MMo b039MOLOEYEHO, MMdOWOLO, LoJsOmM3zgEMm
r.liparteliani@yahoo.com

MYV -5¢02906900 (D, ®, —, 0, 1) Logbs@GmMom ©s (2,2,1,0,0) GHodob) Ho6rdmowaqbyb

MBsliEmeEm 60dbs 35L930R0L My0o30L [1] 5EgdME JMmEIEgdL, 0LY3g MMM

OMEool 9¢agdMq00 FoMdmMmoabgb 3eologmo Mao30lL IMEYGAL. goblibgeggdom
0dols, M3 33b3905 ¥l sygdMddo,  sOLYOMOL bobgzbs ds@@GHogzo MV -

5906900, 9. 0., 5WYGOMS A -l F5gdLOToW YOO 0PI GOOL MB5339000 (A4 -b ©5035¢0)
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3oblbgs390mos  {0}-396. A4-U 50350l 90BN Mm3sb  9wgdgb@BHgol  MHmgd9b
MUBsbEMEmE d30609L s 500b0dbgds Rad( 4 )-oom.

MV -5¢029065 A-U gfimgds LEwmwymgowo, oy A4=R*(4)=Rad(4)u—-Rad(4),
Logosi —Rad(4) 6oL A4 -b dogdubodoMmo BowEGHMgdol ™Mbs339ms. LEMEymaowo MV -
5Ea0Mgd0L 3o o6 FoMTMoabl  IM35lsbgmdsll o 890393l 969ToM 03
939300@93005© 8o MV -5¢90MgdL. 3M535@Lobgmds F(S1”) Go®dmoddbgds yzgws
LEOHYYMGBoo MV -5eagdMgdom, ol s53Mmgm3g  Fo®dmoddbgds  ghmo LOEYMBOoEo
069530350 0900 s¢gdM0m S1“(=C), H®MIGEoa 3obLsbO3OHMWO oym Bsbyol doge
[1]. B396 395m©gd0 S1”-5ea90MgdL Yy39es 5¢290M9gdL dM35¢LIHYMBOEL Fo®Imdbols
59060, S,”.

$°O =1z, 1), $;°V=8" =C=T(Z xix Z, (1, 0)) 396963 m6o» (0, 1), $°®=T(Z
Xiex Z X1ex Z, (1, 0, 0)) 9969600&™Gq000m (0, 0, 1), (0, 1, 0), Losg I' s60bL 39600 (36mdoro
dmbokoll gMbdBHmemo [3] 935300 gommgMol dJmbg  FGuIMHMIPI©  IHYJIYO
X3MBIO0L 3939IFMO00I0 MV -5¢agdcMm900L 353 Jam©0580, Z-0l BsdMozwgdol GoEbgo
OOOL 2+1 O Xiex 3O WgJL03MYMIBOMEO bsBGISZO.

0gm6gds. (R*((S1°?)*))* s@agd®s 560l 2-Fsmrdmdddbgarosbo msegolbwamse $i® -

S q0M0.

WOoBIMIGHMEO
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490.
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Logica: An International Journal for Symbolic Logic Stud. Log., 53, 3 (1994), 417-432.
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dgmmg H0a0L Lol LoliEgdobogeb 0bomizoMgdryemo
30@om3MOHBYo BodMOHE00L JobegBzols BHodol dglsbgd

SR SUNGIEER N
03. X535b0830¢0l LobgEMmdol MdoWOLOL Lobgwdfozm MboggMbo@g@o

BMLE s LodbgdoLAYEY3g™ 3936096 GdsMS BoI3MWEJGHO, MBOEOLO, LoJsOM3gEM
gega.tsu.mathematic@gmail.com

Dom8m35099600 ©08sbol LRgOHMBY RBYJLol GH030L FobBHMEgdsms LobEgdolysd
063060900 3mw®IMmOBMo  39JGHMOMO  BGodMO300l  dobarghzol  GHodol
3900bYM3E 5MOOMAL. 39MdME, BsTo FoblsgMmMgdmwo (oM EHowolb dgdmbggzsdo
LEOMWOIO IZ9bIBOsMGOD TGLdSAOL 39dBHMOMI BOdIMBEFOSL JIBBHMWgdsms LobiEgdols
06350056¢39d0L 3HgMdobgddo. gobgzobomsgm 5969039 M589bodg LsobEgmglic dogswomls
[1].
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3500mds.  65dGMBo g gdMEos Jmms  OHMLmEZ3gErol  9ghHmgbmwo  bsdgsbogm
13mbol IbsmsFgMom (MsbdHo N FR17-96).
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096 IMMG350M30L gm0l BMY0gMHNO 59360 S3MbLbs Hitomwo
613oLsmM30L J03MMEH8396M5BEHMOL gsmgzgsmolfjobgdoom

053996 25", g0 39bsMy0s*

*03. X935508300b Lobgemdol Mdowobolb Labgwdfogm mboggMbo@gdo,

0. 3939950 LobgMdoL godmyqbgdomo domgdsdozol 0bLEGHOG G0, MdOWOLO, byJsMMNz9gw™m
tengizmeunargia37@gmail.com

“bebdolb Lobgwdfogm MbogzgmLo@gd o, Mdowolo, LodsOmzgum
bak.gulua@gmail.com

Bsdm™ddo  obboemos  0gMHIM©OMG39MdOL  dOEHYJX0 MMl  LBHeE030L
LoloBEZOHM  5TIMEs6gd0 [OHOMWo HAMEOLIMZOL  F03MMEJI3GMGIOOL  Jom3zsemolfjo-
Bgdom. dglodsdolo QobEGHmgdsms LolEGdol sdmboblbo FoMdmaygds Lsdo sbswoBMMO
2bJ3ools s Mo 39ed3meEEoL obEmemgdol 58mbsblbol Lodwswgdom. dsbbowrmeos
50m396900, MMEs  LOYHBWIODBY IMEIFMWOS  FOWIIPAO0IOOL  39JBHMOOL 96  dsd30L
GH9pbmOoL  3m33Mmbgb3Hgoo,  303MMEHJA39MeGHWMOL  39JG™MEOL  3mI3mbybEgd0 s
A99396M5G M.

b3093900L s FMoEgdol ddmbg by 3gerosbo LogMiomo
3MbLGHOMJ30900L BYMMBIBY 996500895

Q5300 3MA960d9", 3900 Yog0sbo™, qmBs dodystodg*
*1odoM39wmb (9db039M0 MboggMLoE G0, MdOEIOLO, LodsOmzgem
gurgenidzedavidgtu@gmail.com, badzgaradzegochad(@gmail.com
*1gdoMm39ewmb 159305300 ©96039MOBOE G0, MdOWOLO, LodsMmzgum
gelakip@gmail.com

Bodm™ddo  Homdmpabowros bgzhgEgool s FMowqgdol dJmbg mbgwzgwosbo
bog®Eomo  3MBLEGHOMI30900L  BEYMIMIOL  AIBLIBOZMOL  FJOMPOZS,  MMIgEo3
953dbgds  obBMmAsMGdIMwo  Fmbd30900L  MgMEOOL  RBsOOM  35dMYygbgdsl.
0909935390905 by 3gosbo ©TIMg30 MEOTsao LoIOEOL oMLYl  MgMGOOL
53mbLboL 650 BGmo Igmmo.
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06 mbols Brga0ghmo BMbjizombsoerol LGmdsliBMmMo 0b@ga®momMo
Do63meagbs 063ga®mabols 3bogo godmlisbwyegdoom

LOBOM 535d9", 505 FOMMYSAY™, MM FMODMHOS™

*03. X935b0030¢0L LobgaErmdol Mdoolol Lobgwdfonm bogzgmloE g0, MdOWOLO, SJsMM39EMm
sandrodavadzel@gmail.com
"m0l LoGMBL3MOEGM Mboggdlodg@o - RUT MIIT, dmbzmzo, Hxmlgmo
georgng@mail.ru
*03. X53500030¢0L LEbgEMBOL MdOOLOL Lobgwdfoxnm MboggdLOE GO,

5. ©5H85dol JomgoBH030L 0bLEBHOEGHO, MdOWOLO, LyJoMM39gEM
o.purtukhia@gmail.com

BsdG™ddo  goboboggds  BHMO9BHMM0sDg ©IIMI0IINM  DBMA0ghon  dGMMBOL
2MbJombogro s  godmyzoboos  3ws®3-m3mbgl  Godol  ([1, 2]) ULEmJsLbGHMOO
063936500 (omdmqboll 3m®mIMwgdo 3boso Lobol 0b@ga®msbwgdom. 53 dobbob
doboofinzo  B396 gomzgom  goblsbowrggro  gbdombocrgdols  LEMmJobEMo
(85¢003960L) §odmgdMEol 30OHMd0m FomgoBH03e mEOobl s 30496900 3w 3-
3069l Bm®IMeol gHo B39bL 496BMYsMgdsls ([3]).

0gmMgds 1. 30Mmbol gmbdzomboswo F(n) = (L)T Bsds)n ©d390L 999092 LEHMJSLEGHO

06@ 93650 606)801@33651)

[(n=1)/2] n—1-2r
F(n)_EF(n)+nj (T—1) Z czfl(2r—1)!!((T—t)”/sr)(j;(T—s)st) dB, .

899030000 9990980 5060836900: o = (T —1)*/3; erf(x) =2/ \/;J'OX e_tzdt;
a(2i-1,x)=0, a(2i,x)=2i-D)!Nz/2[erf (x/2)+1];
BRi-1)=0, BRI =1; y(2i—1,x)=0, y(2i,x) = (2i —)!!N7/2[1 - erf (x / V2)];

5(i,x) = 2 L 2]—5(1')“ (=D i-@r-1+4(0)
’ =1 (=2r+D!

09gmM9as 2. 336@)0 n bmgob LM 0sB0s FoMTmey9bs: (Fn)" = E(Fm)T +
T o I e R R = b T—spazs
09m®90ds 3. o n-Logol G(n,K) = (F(n)- K)Jr B6J30mbogro »dz9dL 9999y
0639305 606)8(*)@2)3601) G(n,K)=EG(n,K)+ j()T O(n,K t)dB, , 553

O, K ,t) = ”f/%t) 20 lc; lx”‘H [7(:‘,(’\’/E—x)/a)+((4/E—x)/a)ﬂ(">5(i,(4/?—x)/a)+
1=

e e BG) o
+a(i, (YK - x) 1 0) = (YK -x)/ )" 50, (VK x)/g)] x=[{(T-s)dB,

@OoGIOSGHMEO

1. Ocone D.: Malliavin calculus and stochastic integral representation formulas of diffusion
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processes. J. Stochastics, 12 (1984), 161-185.

2. Livinska A., Purtukhia O. Stochastic integral representation of one stochastically non-
smooth Wiener functional. Bulletin of TICMI, 20, 2 (2016), 11-23.

3. Glonti O., Purtukhia O.: On One Integral Representation of Functionals of Brownian
Motion. SIAM J. Theory of Probability & Its Applications, 61, 1 (2017), 133-139.

dg4obgz56m0l BHEMBLEMEA>300L dgufjogers gMmo TstEH030
dmgeols dobgzom

09095 300059300
03. X53560030¢0L LEbYEMBOL MdOOLOL Lobgwdffogm «boggdLoEYG0,
0. 3939950 Lobgmdol godmyqbgdomo dsmgdsdozol 0bLEGHOEEGH0, MdOWOLO, byJsMmzgwm
tedavitashvili@gmail.com

505505 ©930MmbsMmO 300d53HOL (3300905 M30YJBHMOO BJoMdSS S dmol
d940b35M900L EbMds 3oL GMMN—9gHMO Bo3gmglicm 35B3969390s. BsQoeOMs©, 3085¢o0U,
53900l O 393395b0Mmbol Jgdols Iyobzsdols MdgEglmds gobsbgzms dmerm 70 Herols
3960530mMd5d0.  9Mo@S  Yobgzsmgdol  9MLYIMBSBY 9d  Mgr0Mbgddo  FOOSMEOMIOM
5005905605 ©59M 30900 Lsbdgeo fywols Im3m3zqd0U, s3Mm39 bemgwols IgmEBymdOU,
369039 mdoby s grgdBHOH™mgbgMaool [omdmgdol ™M35eLIBOOBOM. 5FsLmsb, dmol
d940b35M900L (330090900 0dwgzs 0dol [obslfa®bgw3zsl, My Gs Jgodwgds dmbgl
OWMO M50Mmbgdd0, LosE Tmlobegmdol «dg@glmds 3bmgzmMdL. LHmMgo sdodmd,
39406356900l B0B03WMO 3m33MmbgbEHJd0 063 bLoMMs© TJoLHogErgds MBI YMHO S
6930mboem®o  AolidBHodgdom. 93 bsdOMIdo, TgobgzsMol gomo domEHogz0 Mo,
OMIgwoi  2oblobeg®agl  dgobgzo®mol  gBMOIs300L  Loggmdzgerl,  39dm0oygbgds
39335L0mbols  dg4obgzs6m9d0l  bmdol  3MMm3gLgdol  Jgbolfogwrs®. 39Mdm, dgobgzs®ols
m3/9do  969-bom@mbolgmmo  Looboll RMm®Iol  JmEgEo©gds bgds 539300,
©oxYbBooly s gommb 8993390 9OHMRBDBMI0EGd0s60 5O R0Z0 Fomswo GoyoL
396dmo6m3mgdmwqd0sbo oxgMgb3zosm Mo 49bEGHMMgdol (3wy) Logwdlzguby. d9obzs-
Mol Dgs30M0L  3MbRoMEMsE0s 3MHMEbmbBoM©Ids MHY39E™MOOL  gobGHMEgdol Lydwmo-
©900m. 3003-0L 06¢)gaMgdolmzol aodmoyqbgds Lax-Wendroff Lggdol dbgsgbo Mobgomo
Udgds.  obbomos  dY4obgzoMm9dol  FomgdoB0ldMMo @S  MoEbzomo  FmEgEoMgdols
DMQ096M000 ©sdobsl0SMYOIEO FBIMIEYDs.

3omds.  [fobsdgdotg bsdMmdo e gdos dmms OHMLmO39wol  goHm3gbmro
L599360gMHM BMbOL FobsbLYOO TbsmIF Mom (MsbEH0 N FR17_548).
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306myHY 5¢d50IMH0 3MMYMSF0MYdS

69b03 @b@o
03. X539560030¢0L Lobgermdols Mdowolol Lobgwdfoxm »boggdLoEg®o,

0. 3932950 LabYEMBIOL 208mynbgdomo 35079350 30L 0BLEOEH™E0, MBOWOLO, LodsOmggewm
bdundua@gmail.com

dmblgbgdsdo gobbomos MMMy S0Mm0Eb35Bg [2] ©IxRdbgdmwo 3oMHmEMmYy
960L [1] 39x3MMMGdS 5edsMNMO LEGIBHIRA0JO0m. F0OMMMYOL sSEdsMMOO BEGMSEJRO0-
9000 A9BIOMMIGOS 53O0 3OHMYMST0MGOOL LoTMogdsl 0dwrg3zs, o3 d60d3zbgem-
395605  M6MI0BGOMo  LolBgdgdol IMEIoMdoLZoL. B39BL Jogd  sefigMoEros
39BONMYGOME0 30MMMmYoL 1gdobE 03900 s oo Tgbodrm gsdmygbgdgdo.

3500mds. jobsdgdotg 659GMBo Jglcrmergdmmo oym dmms vli;msggwol gemgbmero
L5393B0gHM BMbOL 3BrMgdEHol (SRNSFG) Y S-18-1480 356ae0gddo.

@OoGIOSGHMEO

1. Dundua B., Kutsia T., Reisenberger-Hagmayr K. An overview of PpLog. In: Y. Lierler and W. Taha,
editors. Proceedings of the 19th International Symposium on Practical Aspects of Declarative
Languages, PADL 2017. Volume 10137 of Lecture Notes in Computer Science, Springer, (2017).

2. Marin M., Kutsia T. Foundations of the Rule-Based System pLog. Journal of Applied Non-Classical
Logics, 16, (1-2) (2006), 151-168.

9696300 3905EboL 1530L90vIM9d900 3LBMLMMO JesBAols
GO M96EMdsdo

bsmnmbs gendsdodg®, wey3s LeGobm—gsgm™
*03. X9355083000b Lobgmdol Mdo oLl Lobgwdfozm MmboggMbo@gdo,
0. 3939950 LobgMdoL godmyqbgdomo dsmgdsdozol 0bLEGHOEG G0, MdowObO, byJsmzgwrm
khatuna.chargazia@gmail.com

**35¢0506M00b b039MBOE G0, M9b©Y, OGO

LMLBHO©O  ©oxobgds©  3wsBdsdo  GHMOdINIbGHGO  gbgMaool  30L350
396530603908 «dgBHgb  9bgMAosl, MMIgEog  Lb3sslbgs 30693 03M0  3MMEILYdOL
990093°©0 396030l ©OLO3sEosl  J30Mg  FoBIBHdgdT0. Lbgoolibgs  gbgMyg@olzmwo
5Mbgool  AolIBHod0M9gdol mM30U908900 TglHogwrowos WMmIsEGO 9bgMHFOoL  goo3gdolL
399m33g30l  Loxmdzgdg  BsaboEMm30EMHMPObsdozMMo  EHMHdMEIHBEHMBOLIMZ0L
dglodg Gogol  dmIgHhEBHOL  AsBIEBHIOOMGIOL  O30U90IMGdGd0m.  33g30lL  F)YRJOTs
290053w0bs  9bgMgools 65350l dogMo® 333 gdumo  3gmIgGHMoMEo  dbgds.
Bogools @ M09 Mo  LEMWJEHMMJOOL  BOSIGHIWMMO  M30L9d9d0  SEggbol
BCMGH9Y930900L 5B MYoMEMO FoblomgdEgdol bgoglos.
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3500mds.  (jobsdgdatg 6sdM™To gl gdmwo oym Jnms MMLMm39wol Bobgwmdol
96™36mo bs3g3609MHMm gmbool N FR17_279 36H:m9d@ob ogoblgdoom.

3H50 Lsbom 30696M-3Mm3530L BogEMMOBsEoOL Fglisbgd
296339990 3¢5LoL 2x2 JsEMoE BbIE0gd0Ls

*Ikk

585 986M990d9"**, 005 L3oGHI3M3LIO™
*03. X935508300b Lobgemdol Mdowobolb Lobgwdfozm MbogzxMLoEgEGOL 5.6sBTsdol
05309353030l 0BLEBHOGGHO, MdOWOLO, LodoMN3gEM
le23@nyu.edu
**60v) mM30L Mb039gMLOEGHYE0 509 B0, 5M50JOL 45900056900 bogdomMYdo

353M03 BbJ (30900l 30696-3M3530L BoJGHMMOBIE0S

G(t) = G*(t) A(D)G~ (1), teT, (D
Bo@og 6 s 67, Bom F9d061B9dMgdmMB JHmO® 5®056 BswobM®bo gOmgMEmgsbo T
§H9fomol dogbom @s goMgm, Fglodsdobs, bmem A(t) =diag[t™:, t*z,. ,t*], K, € Z,
56MH0L 0sMbI MO FoBHM0E0, 15350mdL 360d3690M356 MMl Fomgdo@ozol bLbgsalibgs
©M20080 o @sdmygbgdom d93b09gM9gd9dT0. B30 WOEIMGHVIMSs  dodwgbowo
5023900 3354GHMOODBI300L MJMOHO0LHET0 s dolo 5dmygbgdgdolsdo (ob., 3sy., [5], [2]
@S  3omdo  303H0MPPMWO  WOBHIMSGHNMS).  J0bgszs®©  sToLY,  LIIWIHYIO
LoEMOE00LRSD 2oblibgsgzgdom, 500b0dbgds 3bswo Fodmmzeromo dgoMmEIdoL Bo3ergdMds
(1)-80  96Lgdmo  BoJBHMMgdol  dLoggdo®  mbss  2x2  Fo@MmoE0oLsm30U,

356U 3MPMHgd0m 08 G98mNbz935d0, B3O 39MIM 0bYJUBgdO K; 56 501056 0-0b GHmo.
00 396Odm 990mbgq3580, OMES G QIOJO0MI® F5BLIBOZM0s M0MJdol Y39 b
T-%9, (1) §oMdmepqbsl 34300 13gdEBHEOMOO RodEMMOBE0s. 58 Fgdmbgzgzsdo 3gMHdm
06099b9d0 0-0ls GHm@wos s 67 = (67)*. %565805-5330m535L I9MEO Focdmaoygbls
353M0o30L  139dBHMIMMO  BodBHMOODBIFO0L TJIMYJO00 b  SEryMmOomdL [3], [4],
OHmdgog Bs305m© 9839dGHM0s[1]. 58 8g0MmEOL doMHoms© 333mbgbEHJOL Homdmoygbl:
bsd3Mmbs  BoJEBHMMODBE0s,  FJuodsdolo  33MHMJlodszos s 1B3YE0IMMO  BMOIoL
Mbo@omo 35sGHMoE Bb3J309d0L 5390, Imblgbgdsdo B396 sm3hgho I3germdIdL,
Goms gl 3m33mbgbEgd0  godmygbgdmee  0dbsl  olgmo  Fo@®os  Bwbd309d0L
29L0xIBHMOODYIWI©, OHMIGIOE 9O 30055 IWIOOMSE JSBLIBMZObo. JgHdme,

B396 3H90 LEbO® 9358354 BHMOODBJOM 56339010 G030l 2X2 FoGH®0oE 396 309dU.

3500ds. 30039 53GHMOL FbsGo ©sF0Mms Tnms MHMLMEZ39eol LodoMmM39wWwml geMma-
Bmeds LdgEbogH™M BMbAs (AGMsb@Eo FR 18-2499).

WOoBIMIGHMEO

1. Ephremidze L., Saied F., Spitkovsky IL.M. On thealgorithmization ofJanashia-Lagvilava matrix
spectral factorization method, IEEE Trans. Inform. Theory, 64, (2018), 728-737.
2. Gohberg I., Kaashoek M.A. Spitkovsky .M. An overview of matrixfactorization theory and operator
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applications,Oper. Theory Adv. Appl., 141, (2003) 1-102.

3. Janashia G., Lagvilva E. A method of approximate factorization ofpositive definite matrix functions,
Studia Math., 137, (1999), 93-100.

4. Janashia G., Lagvilava E., Ephremidze L. A new method of matrix spectralfactorization,IEEE Trans.
Inform. Theory, 57, (2011), 2318-2326.

5. Litvinchuk G.S., Spitkovskii I.M. Factorization of measurable matrixFunctions,Operator Theory:
Advances and Applications, 25, Birkhduser Verlag, Basel.

15330560, LogEBEOME0, 65H93EMSOLIMYG MO ggdol 5a90s
5 3m330ME MDY M950B30s 5MMR030, obsdomeo,
306b3mg0ol Lodol sbEHMmgdolmzol

D50 35853009
3o9353030L 0BLEHOE G0, A93D0gMYId0LS s BYJbMEMA0gdOL b3mems, LadsGmzgamls
MB039MLOE G0, MO0EOLO, LodsGmzgem
03. X93560830¢0l LabgEMmdol MdooLOL Labgwdfoxm MboggmLo@g@ob 0. 3934950

Lobgmdol 359mygbgdomo 3509353030l 0bLEOEGH™ME0, MBOEOLO, LodsGmzgerm
zurab.vashakidze@gmail.com; z.vashakidze@ug.edu.ge

BsdG™ddo  gobboremos  30MHb3mBol  sMHOR030, 3wslog®o  Lodol  Mbgzol
2396@Mgds. 53 gobEMmEgdolbmzol @slAo Lfyob-LoloBzm@ STMEsbol MoiEbgomo
59mblbolsmgol  godmygbgdmeos  LsddMmosbo, Lodg@®momwo, bsbggzMsoblmg@ o
U935 EOHMOMO (33eoEOL JobgE3000 O F95M0SE0YIO FJNMEO LOZOEOMO (33¢SOL
dobgz0m, LosE LOIMMOPObIGM BMbI(30905© 5©0JIME0s YFBPOOL 3meobmdgdol
Lbgomds (0b. [1], [2]). LsdsBolm 8630905 9:796MOL 3m0bmdgdols Lbgsmdol s0gds
3609369035605 HOEb30m0 M95¢0BI300L MZ5EBEBOOLOm. 53 FBom dooMgds oligmo
LobBHYs, OMIWOL LEHOWYJGHMOS SOLIOOMOE 56 Foblibgzozgds Tgbsdsdolo Lbgsmdosbo
23906@Mgdoms  LolEgdologsb, Moz LMool  a35dwgal  AsdmYygbgdme  0dbgl
Lb30m00560 LobEBHIIob STMbLBOLIMZOL sdwYdsgz9dEr0 FJIMEIO0. LMW SOSHORO030
59m396ol  ®ogbgzomo  sdmbsblboll  Ladmgbgwo  FgIMMegz5HIOMWO  35M0SFOIE-
Ubgomd0s60 Uggdol 2odmyqbgds 335993l Lodsegdsls 5dMobLbIL iBxB0Z30 Seygdcw)em
396@Mgdsms LoLEBYTs boE3WOE SMOTZOZOLY.

53900 seam®omdol  Logmdzgwdg  Fgoddbs  Tgbodsdolo  3m330ME gm0
6950Ds3o0l  3OMAMsds MATLAB-om, Bs@o®ms 6HoEbz0mo 4om3wgdo  bgsmolibgs
AILEHMO0 53M356980L5M30U.

3500ds. 65d6MMI0 ©sx30b5bLYdMEO 0gm Fmms HYLmsggEol LodsMmzguml gHmabywo
L5d93B0gHM BMbOL JogH (MbEHOL brmdgeo: PHDF-18-186).

WoGHIOHGIOS

1. Vashakidze Z. An Application of the Legendre Polynomials for the Numerical Solution of the
Nonlinear Dynamical Kirchhoff String Equation. Mem. Differ. Equations Math. Phys., 79, (2020),
107-119.
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2. Rogava J., Tsiklauri M. On local convergence of a symmetric semi-discrete scheme for an abstract
analogue of the Kirchhoff equation. J. Comput. Appl. Math., 236, 15 (2012), 3654—3664.

by 39003560 LEHMMIGMOIOOL 5M5{obssmndpgamdchogo
09MOHOoLS S 3M5JE030L Tglisbgd

0505 3585ydsdg
03. X93500830¢0l LEbgEMBOL MBOOLOL Labgwdffonm »MboggdLoEYGO,
0. 3939950 LobgEMBOL godmYygbgdomo domgda@o3ol 0bLEHOEHYEH0, MdOWOLO, bodstmzgwrm,
tamazvashakmadze@gmail.com

3obobogds  LolsDP3OMm  J0MOMIGOOL  ©305Y4MBOGdIOL  SFM39bS, MM
239MBGOOLS O FoMOBOEHJIOL 30O HBYPI30MJOBY IMEIIME0s J9BDMYYIMWOo dsd30L
39JOH™O0. gl 98mEsbs  FoMmBMoqbs ®os  3OMdEIL  BMYMOE BoOOM  SHOHOM
©HMLEHIOMEO MJMM09d0LIMZ0L, 0l 09MIMJoo TMmEIELGOOLIMZ0LE. 90bodbyo
Logombo FmOIMNEOMIIMYwo oym 0. 393w dogh [1, §11]. sMsfidgzgog Tgdmbggzsdo
©b30Ls o 3999335-35F0030L 58M(356980 56 obeoBgds @S 53 Jobbom b3z9b g0boogm
5353900000 303MmmM)HJOoL 533900l 496939 BMb 35060l BHo3olL LolEgdgdol o900l
bo3obl, M59IbsIE  JWobolzM® T9gdmbggzsdo 58 LobEgdol 9gOHM-gOHMO  BHMEW MBS
o059l Lgb-39656-39GHM0L  og3lgdsEMBdOL  30MHMBL s M5 Frmbolifiramdols
2396@MgdsL. 53 Bsgombgdol gobboergol 99w9ga9®, 93939 IBMLEIOME PHIMOOISMS
3sbo  560DMBHOMIMO  565)MR350M3560 Mg 3gEm3zsbo  33ws©o Lolgol ddmby
LEAHOMIBHMYOOLIMZ0L, OMYMOE HOROZ, 0Ly sOHOR0Z Jgdmbgzgzsdo, HMAEOL ymzguo
3o Josbwmgdom  53059mB0Egdl 3060000 HBYPI306M9dBg dMm39dM  306HMBYOL.
365430305030l M3E0ToMH0 s IMLsbgMbadgo dmEgol sMBRg3s FglodergdgEos
3965393900l JgMbBgzol  aBom, Mogo  FsMGHoz0  9Ju3gM0dgbGHoL  Loxywmdzguby.
3060919 gdbg  LoloBOzmm  306MHMdIOOL  ©8305YMBOGdOL  TMB3IBs OO FMHOE0S
0965J0@0 3MmEgEgdoLsm30Ls3.

WoBHIOGIOS

1. Vekua L.: Shell Theory: General Methods of Construction. Pitman Advanced Publishing Program,
287 pp., Boston-London-Melbourne (1985).

2971-396030E0L 3MM3gLOL M1YoEI0BsEOOL Tglisdgd

0505 35059dody
03. X53560030¢0L LEbYEMBOL MdOOLOL Lobgedffogm «boggdLoE GO,

0. 3939950 LobgMdoL godmyqbgdomo dsmgdsdozol 0bLEGHOG G0, MdOWOLO, byJosMMz9gw™m
tamazvashakmadze@gmail.com

dmblgbgds [omImoygbl [1] FMMIoL 2o3MEgEgosl s  9dm3bgds 4oml-gMdoE ol
G030l Bdgdoms  3sbol  4sdmYygbgdolsls  3m8ol  sdmEsbols  dosbarmgdomo  sdmblbol
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98393AMOS© 939008 3OMIYTsBH03oL.  93MWN30OH0  obEBHMgdol  dosbermgdomo
59mbsbliol 53930l 3OM3gLOL  GHM-9M0 §BO3L HoMmMoYgbl Lsmsbsm LoBMLEH0 3gHdm

0o60m9dm@osbo  ©0xIMbE0swmO  gb@mgdsms  LobGgdobsmgols  Jglodsdolo
LOLOBPZOM 58M(356930L JosbMgdomMOo STMbLEOL Lszombo. Jglisdsdolo s3mMBsbLBOL sg9gds
bm® 309 gds 309050 0EHIM3E00L IgMEOL LTS GBOM: Ymzge dox DY 2odmoyqbgds
B39 9060030 OGBIMNBE05OHO gobEMEgdOLIMZ0L 30Tols sTMEIBOL sTmbLBOL  AomL-
9®doGob  BHodol  BobgzMo-gduBHedmwszom®o  3GmiEglbo, o3 MIMeEMmE
5393006909905 MISGHML GH030L 3350MGIOIWO BMOTMIOOL 539d0LOl FEYMIO
@5 9500 Mool FoBoMgdgwo  1dgdgdol dgddbols o GgoeoBsEzool 1y3000bgdMsb,
b3 Hmbosms @y sBLEOLsMs HOEb30 doebBg Forseo (300350, Joombols) MHoolss,
35306, ®MmEaLsg BIOOME 393339 JOM  36MBdMGALs s B3zgbmzol  dolsfzmdo
om935BH03MM0  dMOIGHMO0gd0oL (Math Labs) d0dommg3gddo dsmo Gogo 6
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M609bGH0MgOMwo  n-3mbggdol  3mbgoamdszommo  boghgg Mn)  33egdu®
36m9dgone boghggs CP' - 0169360350  3mIgMIMOBMO0s.  gobgobormom  M(n)
36935¢b50MOMBIBY  AoBLIBWZOMo M5BTy  ORIMIBE0MdIO BB 309.
M609bGoMmgdMwo X n-3mmbgoobmgzgol, PX)  50bodbsgl  396M0dgBHedl s A(X)
609bE0MJOM BoOMMMBL. 5MBMEm3zs60 dmgeo k MHoibgzobmgzol, SiX) 50bodbogl X
365350 379mbgoL 239MYd0L S OsRMbIEgdOL LogyMdggdol k-0 boolbgdols xsdl.
3936006mm, ™I S Mool X 960535¢3mmbgool  §3960mgddo  gobwoggdero
96099 m3560 oMGH0E™3560 3MbEHJIOL gargdBHOMULESGH03ME E 9bgeosl.

aobbocwmos (P, 4), (P, E), (S, E) gmbdi30900L §yz00m9d000 256L5D036OHWmo
950 9JuEGH®oOO  59M(3569d0.  LobgurEmdE,  ©Iz35830JLoOM®  JO-9OHO
1bdzool 8600369wmds s $3MzbLBsm  Lomsbsm  gduEHMgdowm@Mo  sdmEsbs dgmMy
RJgoobmzol, @s 3oModom.  Bgdmblgbgdmmo  Bmyso  Fggygdol  dobgz0m,

47



3600GH03MWo  3M35(3MNMbggdo  gOHmbsoMos MmM0gg 98 s9m3BoLIZoL.  MoYsb
0DBM39M09BHOME0 58Mm39bs 39600 dglfiagrowo ¥zt  BMbJzoobmzol, 4 ©s E
Bomgmom, gl doamds 23593l 0bxzm®Iszosl  ImEgdmo  gmbdiool  mbol
B905306090DY. 59 IgM©Om J0MYOE0s, 396IM®, 999090 F909g2900:

0gmMgds 1. 4 gmbjgool mboll bgsdomgdo M(n) bLogmEgdo 399035005, v
n=3,4.

0gmMgds 2. o n>5, 4 1964300l GHo3MMo mbol bgsdo®o M(n)-do 3mdm@Gm-
3605 o 456BDMmTowgdols »xMH9gd0b 9ds6 561539993500 CW 3mB3engdul.

0gm®mgds 3. E gw96Jgo0lb omboli bgsdo®mgdo M(n) LogmEgdo 3299335000, 049
n=3,4.

0gmMgds 4. o n>5, 4 19643008 GH03MM0 Mbol bgsdo®o M(n)-do 3mdm@Gm-
399605 o 56BMowgdol MxM9Yd0b F9dAM 565329933500 CW 3m33¢gdLls.
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15937900bggd0L LogME399d0L FSMMMIOL GrEros3zool dglivbgd

230m630 boddosdzowo
0ol babgdfonm bo39MOLOEYE0, MdOWOLO, LoJsMN39EM
giorgi.khimshiashvili@iliauni.edu.ge

9dmy35600s ©599gb0dg 9990 L3MbYEPIOOL BIOMMIOL BMEOs3O0L Fglobgd
(ob. [1]). 39600, ©9F30(3900IE05, MHMT 59 B0dMBE00L Bgbgdo sTMBbgJowo Bgsdotg-
005 3561599BHOMS LYIEBMI0Gd0sE LoEMEYTo. TBHI0EIOML0S 5MYNZY, MM 439w
913965 30 303350009. 35TMMNZ00s 39OHMbOL IM535¢ 9360l 4Mw096E0L 0bgdlo s Bob-
3969005, MMI 53 9900939006 259MIOBIOGMBL 5.5 50L s 5.BYs®OL [2] bGsEoolb do-
(0050 39090.

396dm@, dm3093560 8999y 0gmE9dgdl [3]:

0gmMgds 1. G,-00 439w BME0s300l dBHMm 5ol s8mbBbgjowo s653m3sdEmeo
B9s30600 R’ -Bo.

09905 2. 356599EHM0L J0FSMM MOMIYMR0MO AM0I6EHYIE0 6535000 B3 3Mmbg©-
05 BogMEoL BIODMIMS FMOS300L gymzger MDDy Habogdo Lsdzmombgol 3oLl
LOLOE EOMT0 59539 3eSBTO Qo S0Y350U.

0gmMgds 3. LozmmOObs@m LodMEYoL 30639 Mmd@ob@odo JMwmbmMo gmeo-
5300L 439es @™ 30 5dMmBbgJow0 56530835dGHMO MMHRBDMT0Egd0sbo FEsgoelss-
bgmdss.
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09m®gds 4. 356539@GHMOL 0O MOMYMBOMNO 2M5©0JbGHIo Bo3oo 1sd3mo-
bgoms LogMEoL 3MYMBMOHO BME0sE00L Ymgzge @MDYy Habogho Lsd3Mmbgol 3esll
LOLOE EOMA0 58539 3eSBTO Qo S0Y350U.

09m®9085 5. 29M3gAHH0Eo BsI3MMHIOL 3565FgEHMMs 360d3b9EMdd0, BoGIDM-
30 5 3MmbMMo 969MA05 3oebEbIE FoblsBEZMIZL LyT3MMbgEOL 39O L.
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096M56MJomeo 0mEgergdol N-960 8osbgrmgds 39en306—amog@ol
332500 Lolidob BoOROEHJdOLSMZOL

30MMQ0 X 50560
0. 393999L LobgerMdOL 45dMmYygbgd0mo F509d5EH030L 0bLEOEHGHO & Fomgds@ozol
©9350@5995EH0, BMLE s LdMBIBOLIYE Y39 ™ F936096M9dS B3NP BHIEO,
03569 X% 935603300l Lobgamdol Mdowoliols Labgwdfoxzm Mboggdbodgdo
09000, BodsGrmnggum

giorgi.jaiani@tsu.ge

0. 393999L ©9MJ300L dgomeol [1, 2] 459mygbgdom, 359my3s600s 09GmsGJomEo
99930l 38sOHMZ390o gobEMeg0gd0 N-m6 dosbermqdsdo 39¢306-gmog@ol 33wswo
Lobdob BoMBOEHJIOLSMZ0L. ILIMEE0s LELLDBEZOM s Bofigol—LoloBE3MM sdm356900.

239O 5oLy, 09MMJoo  IMmEIEgdoL  bMEmzsb  JosbErmgdsdo  2s0M33EGME0s
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BoLOBOZOHM S LELLYBPZOM-Bo3MBESJBH™M 5336900 BB-mdb
96033503560 desbEH0 93500 BoMTBOEHOLIMZ0L

3OS X55130330¢00, bMABI Togeeysdy
Logo®m39eml 39dbo3zmeo MbogzgMLo@g@0, Md0wolo, LodsOmzgum

ciko.jamaspishvili@gmail.com, nushal961@yahoo.com

65dO™Ido 49B60bogds MBB-1Bdb gOHMAZ9MM3560 dWIBGHO MO FOOROES
v, E,) Labemwo FHoom 56 boliGo (©0693500) ©93300m. oM@ 990905 bb3aws-
Lbgs doboerols mGo 65bgz3sOHLOdMEHYoLOYS:
SV ={z|Rez>0,z¢l =[0,b]}, S? ={z|Rez<0,z¢l, =(-a,0)},(a,b)>0.
B0l LEBOZIODBY FM399IE0s 5839005 OO J9I9OR0MGdGOOL BobEHmdgdo:

(k) (k- _ k) (k) (k- _ p(k)
O-y+_o-y =h (x’t)’ TX}’+_TX}’ —J2 (x’t)’

uf —u; = .0 (x),v; v, = f (x),k =1,2.
B®docrm®o p,(x) ©9EHZ3060HM30L IJMbg 533M0L LEBEZsMHBHY BMOTSWYMO QoS-
d0b Bob@Gmdo 3063 sg@ob fomob asbfzdog 8mdogos:

=0, [p(dc=F, B =|p,(x)dx.
I k
MO0 356099ML godyma3 LEBOZsOHBY 43593L 999IA0 MHY39G™OOL 30MHMDYdO:

Ou, Ou ov, Ov
oV =@ O =@ 1 _ou, L _

R
3b6Md0wwo MBg3sMmMdJOOL 45dmYygbgdom [HB030 Tgm®egdols sdmEsbgdol sdmbLbols
3bom 3m33gJuMo 3mE 96305 gd0 FoMdmoa0bgd0sb dgdgao Loboo:

1 jak(x’t)dx+m(z,t), ‘Pk(z,t): 1 jbk(x’t)dx+Qk(z,t),

27 xX—z 27
k k

D, (z,l‘)=

X—z
bogooi a, (x,1),b, (x,t) 36mdowo gMbd309000, boaewm W, (z,t),0, (z,t) 93bmdo sbscrobm@mo
3969309005, 99LsdsA0Ls, SU +1, Bobggs®lodmEYggddo, (k =1,2).

9009005 3HBsMOL goblbol sLod3GHMEGHMOO T9x35L93900 Lobymestrme Fa@o-
©90d0. ©3360L5M30L LH3MBAGHIJBH™  98M39Bs FEYMTIOGMBL BogmbEoddHm foMol sb-
036003 B0 Bogmb@oddm p(x) dsd3900L 2obLOBWIMLS s Fo00 Ymxysd3930L
5096580 53360l dcrerMgdol dosdmdo.
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0999960 X sby39eody
03. X53560030¢0L LEbgEMBOL MdOOLOL Lobgwdffogm »boggdLoE)G0,
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tjangv(@yahoo.com
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050, [1, 2] @5 3s0do Imyz356000 WoBHIMHSEHOHo B00mMYd900). Im3gdEos bfyob-
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ABSTRACTS

BOUNDARY VALUE PROBLEM FOR THE FIRST ORDER ELLIPTIC
SYSTEMS IN THE PLANE
Giorgi Akhalaia*, Nino Manjavidze**
*Iv. Javakhishvili Tbilisi State University, I. Vekua Institute of Applied Mathematics, Tbilisi, Georgia
giorgi.akhalaia@science.tsu.ge
**]lia State University, Tbilisi, Georgia
nino.manjavidze@iliauni.edu.ge

We present the Riemann-Hilbert type boundary value problem for generalized analytic
vectors in plane domains bounded by smooth curves and give the Noetherity conditions of the
problem. In particular, we consider the system of elliptic equations

o-w(z)+ A(z2)w(z) + B(z)w(z) = F(z), zeD, (1)
where A(z),B(z),F(z) are complex vector functions. The solutions of this system are called

generalized analytic vectors [1].
As a model problem of the boundary value problems of the theory of generalized analytic
vectors we consider the following Riemann-Hilbert problem:

Re[G(t)w()]=g(t), teT 2)
for the equation (1). A(z),B(z) are bounded measurable matrices, D is a bounded domain in the
complex plane with the smooth boundary I'.

Proposition. There exists a solution of problem (1), (2) in the form w(z) =w,(z) + w,(2),
where w,(z) = R(F (z)) R is some linear bounded operator, mapping the space L (D) in the space
of Holder-continuous vectors, w,(z) is the solution of the homogeneous equation (1) in the class

Ep(D7A7B7p)5p>1‘
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THE VARIATION FORMULA OF SOLUTION FOR THE LINEAR CONTROLLED
DIFFERENTIAL EQUATION CONSIDERING THE MIXED INITIAL
CONDITION AND PERTURBATION OF DELAYS

Lela Alkhazishvili, Medea Iordanishvili
Iv. Javakhishvili Tbilisi State University, Department of Computer Sciences , Tbilisi, Georgia
lelalkhaz@yahoo.com, imedea@yahoo.com

For the linear controlled differential equation with constant delays in the phase
coordinates and controls the variation formula of solution is established, which is a linear
representation of the main part of solution increment with respect to perturbation of initial data.
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Under initial data we mean the collection of the initial moment, delay parameters, the initial
vector, the initial and control functions. In the formula, besides known addends, effects of

perturbation of delay parameters and control function, and of the mixed initial condition are
revealed.

FREE CONSTRUCTIONS IN CATEGORIES OF EXPONENTIAL R-GROUP

Mikheil Amaglobeli
Iv. Javakhishvili Thilisi State University, Faculty of Exact and Natural Sciences, Thbilisi, Georgia
mikheil.amaglobeli@tsu.ge

The notion of an R-group over a ring R is introduced in three different ways. The key idea
consists in realizing a tensor completion of an R-group in the form of a concrete structure using free

product with union [1, 2]. As a result the description of free R-products is obtained in terms of free
group structures [3].
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SPECIAL APPROACH FOR PROGRAMMING OF LARGE
VOLUME PROJECTS

Jemal Antidze
Iv. Javakhishvili Thilisi State University,
I. Vekua Scientific Institute of Applied Mathematics, Tbilisi, Georgia
jeantidze@yahoo.com

In the report a special approach of a large complex structure algorithms’ programming is
presented, which is based on a description of a project by formal grammars. Restrictions are placed
on a grammar rule. Such a description is traduced in a logical expression, the execution of which
gives the resolution of the problem. The approach is demonstrated on the example of a
morphological analysis of a natural language’s word.
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ON THE SOLVABILITY OF THE MODIFIED CAUCHY PROBLEM
FOR LINEAR IMPULSIVE DIFFERENTIAL
SYSTEMS WITH SINGULARITIES

Malkhaz Ashordia*’**, Nato Kharshiladze**
* A. Razmadze Mathematical Institute, Sokhumi State University, Tbilisi, Georgia,
malkhaz.ashordia@tsu.ge
**Sokhumi State University, Tbilisi, Georgia,
natokharshiladze(@ymail.com

In the paper we consider the modified Cauchy problem for systems of linear impulsive
differential equations with singularities. The singularity is understood in the sense that the matrix-
and vector-functions corresponding to the impulsive system, in general, are not integrable at the
initial point. The sufficient conditions are established for the unique solvability of the problem.

ON DYNAMIC HIERARCHICAL MODELS OF
THERMO-ELECTRO-MAGNETO-ELASTIC BARS

Gia Avalishvili*, Mariam Avalishvili**

*Faculty of Exact and Natural Sciences, 1. Javakhishvili Tbilisi State University,
Thilisi, Georgia, gavalish@yahoo.com
**University of Georgia, Tbilisi, Georgia, m.avalishvili@ug.edu.ge

In the present paper, we consider the linear dynamic three-dimensional model [1, 2] of
thermo-electro-magneto-elastic bars, made of inhomogeneous anisotropic material with variable
rectangular cross-section, the thickness or width of which may vanish on the butt ends. We obtain
variational formulation of the initial-boundary value problem, corresponding to the dynamic three-
dimensional model of the bar, when the mechanical displacement, and electric and magnetic
potentials may vanish along the butt ends of the bar with positive area, and, on the remaining parts
of the boundary, densities of surface force and the components of electric displacement and
magnetic induction along the outward normal vector of the boundary are given, and temperature
vanishes along the entire boundary of the bar. By applying generalization of the dimensional
reduction method, suggested by I. Vekua [3] in the classical theory of elasticity for prismatic shells
with variable thickness, we construct a hierarchy of dynamic one-dimensional models. We present
the results regarding the existence and uniqueness of solutions of the obtained one-dimensional
initial-boundary value problems in spaces of vector-valued distributions with values in suitable
weighted Sobolev spaces. Furthermore, we prove that the sequence of vector-functions of three
spatial variables, restored from the solutions of the one-dimensional problems, converges pointwise
with respect to the time variable in the corresponding function space to the solution of the three-
dimensional initial-boundary value problem and, under additional conditions, we present the
estimate of the rate of convergence.

Acknowledgment. This work was supported by Shota Rustaveli National Science Foundation
(SRNSF) [217596, Construction and investigation of hierarchical models for thermoelastic
piezoelectric structures].
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ON A CERTAIN NUMERICAL SEQUENCE

Nikoloz Avazashvili
Iv. Javakhishvili Tbilisi State Universiti,
I. Vekua Institute of Applied Mathematics, Tbilisi, Georgia
nikola.avazashvili@gmail.com

The properties of the numerical sequence {’{/ om} with real parameter o >0 were studied,

that leads to the one more interpretation of the asymptotic behavior of the Edmund Landau’s
function 7(n) (the number of primes not exceedingn ).

THE CONCEPT OF PROOF

Matthias Baaz
Vienna University of Technology, Vienna
baaz@logic.at

The concept of proof is one of the most fundamental building blocks of mathematics. The
Hilbertian revolution at the beginning of the 20th century is based on an atomic notion of proof
which is the foundation of the axiomatic method: "A proofis a finite sequence of formulas Aj,...,A;
such that each A; is instance of an axiom or follows by direct application of a rule from Ai,..,Aix
with all ij<i." No scientific revolution is however total, but there is a trend to disregard all
alternatives to the successful method. In this lecture we discuss more global notions of proof, where
subproofs are not necessarily proofs themselves. Examples are among others
1. protoproofs in the sense of Euler's famous solution to the Basel problem,
which uses analogical reasoning and where additional external justifications are necessary.
2. circular notions of proof, where the concept of proof itself represents induction.

3. sound proofs based on locally unsound rules 4.proofs based on abstract proof descriptions
prominent e.g. in Bourbaki, where only the choice of a suitable result makes a verification possible.

We discuss the benefits of these alternative concepts and the possibility that innovative
concepts of proof adapted to the problems in question might lead to strong mathematical results and
constitute a novel area of Proof Theory.
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ON ESTIMATING THE BERNOULLI REGRESSION FUNCTION USING
BERNSTEIN POLYNOMIALS

Petre Babilua*, Elizbar Nadaraya™’**

*Iv. Javakhishvili Thilisi State University, Faculty of Exact and Natural Sciences,
Department of Mathematics, Tbilisi, Georgia
petre.babilua@tsu.ge
**]. Vekua Institute of Applied Mathematics, Thbilisi, Georgia
elizbar.nadaraya@tsu.ge

The estimate for the Bernoulli regression function is constructed using the Bernstein
polynomials. The question of its consistency and asymptotic normality is studied. Testing
hypothesis is constructed on the form of the Bernoulli regression function. Besides, the test is
constructed for the hypothesis on the equality Bernoulli functions. The question of consistency of
the constructed tests is studied.

ON SOME MEASURABILITY PROPERTIES OF THE UNIFORM SETS

Mariam Beriashvili
Iv. Javakhishvili Thilisi State University,
I.Vekua Institute of Applied Mathematics, Tbilisi, Georgia
mariam_beriashvili@yahoo.com, Mariam.beriashvili@tsu.ge

Let X be a subset of R* and p is a straight line in R?, X called an Uniform subset of R* with
respect to p if for each p' parallel to p we have
card(p' NX) <1.

The study of the measurability properties of the uniform subsets was interesting question for
our research. In measure theory is well known the standard concept of measurability of sets and
functions with respect to a fixed measure p on E.

We introduce a concept of measurability of sets and functions not a just with respect to a fixed
measure u, but with a respect to the classes of the measures, which are defined on a different @-

algebras on a base space E.

In particular, it is demonstrated some important measurability properties of the uniform
subsets and applications of the set-theoretical methods in the study of the measure theory.
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THE BVPs FOR TRANSVERSELY ISOTROPIC HALF-PLANE
WITH DOUBLE POROSITY

Lamara Bitsadze
[.Vekua Institute of Applied Mathematics of Iv. Javakhishvili Tbilisi State University, Tbilisi, Georgia
lamara.bitsadze@gmail.com

This paper is concerned to solve effectively the basic 2D boundary value problems (BVPs)

58



for transversely isotropic elastic half-plane with double porosity. For finding explicit solutions of
the basic BVPs is used the potential method and the theory of integral equations. For all problems,
are constructed Fredholm type integral equations and the Poisson type formulas are obtained.
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STUDY OF THE BASIC BOUNDARY VALUE PROBLEMS OF STATICS OF THE
THEORY OF THERMOELASTICITY BY THE POTENTIAL METHOD

Salome Bitsadze
Georgian Technical University, Department of Mathematics
Thilisi, Georgia
Sali.bitsadze@gmail.com

The paper deals with the basic boundary value problems of statics for thermoelastic
isotropic microstretch materials with microtemperatures and microrotations. For the homogeneous
system of partial differential equations of statics, the fundamental matrix is constructed explicitly in
terms of elementary functions. By means of the fundamental matrix is constructed the
corresponding volume and layer potentials, and their mapping properties are investigated. The basic
Dirichlet and Neumann type boundary value problems are reduced to the corresponding system of
singular integral equations, and the existence theorems of solutions are proved.

THE W -COMPLETION OF AN /¥ -TORSION-FREE GROUP

Tengiz Bokelavadze*, Tamar Kvirikashvili**
* Akaki Tsereteli State University, Kutaisi, Georgia
Tengiz.bokelavadze@atsu.edu.ge
**Georgian Technical University, Tbilisi, Georgia
kvirikashvilitamar08@gtu.ge

Kurosh [1] has stated the following theorem of Maltsev.
Every locally nilpotent torsion-free group G can be embedded in a complet locally nilpotent

torsion-free group and therefore possesses completions. If G, and G, are two completions of G,

then there exists an isomorphism between them that extends the identity automorphism of G, and
this isomorphism is unique. Following Hall’s method [2-5] we prove an analogous theorem for W -
groups, under the restrictions that W is a principal ideal ring.
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W -ISOLATED SUBGROUPS OF HALL’S ¥ -GROUPS

Tengiz Bokelavadze
Akaki Tsereteli State University, Kutaisi, Georgia
Tengiz.bokelavadze@atsu.edu.ge

A subgroup H of an W -group G is said to be W -isolated if it is an W -subgroup, such that
if geG and g”“ € H, for some non-zero element « e W, then ge H [1,4] . Intersection K of an

arbitrary set of W -subgroups 4 is an W -subgroup. If each A4, is W -isolated, then so is K. For if
g“eK ,then g“” e 4, foreach i. Soif ¢ #0,then ge 4 , foreach i, and hence g € K. Thus we
may define the W -isolator [ (H ) of an arbitrary subset H of G to be the unique minimal W -
isolator subgroup of G containing H . The basic result of this paper is that / (H ) consist of all

elements g of G, such that g“ € H"” for some non-zero element a of W, thus generalizing a
known result for locally nilpotent groups.

With this result as a basic, we prove the generalizations to W -groups of a number of known
theorems on locally nilpotent groups.
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SOME ISSUES ON STATISTICAL ASSESSMENT

Tristan Buadze, Vazha Giorgadze
Georgian Technical University, Tbilisi, Georgia
buadzetristan@yahoo.com, lasha.romanovi@mail.ru

This given paper presents problems on Asymptote behavior of non-parametric statistical
assessment of some classes. Some qualities of non-parametric assessment of multidimensional
distribution of the density and average square integral deviation of Asymptote behavior are
examined.

Suggested method enables us to extract unknown coefficient before end behavior
apparently.
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ON THE EXISTENCE OF SOLUTIONS OF SOME CLASSES NEUTRAL AND
DELAY TWO-STAGE OPTIMAL PROBLEMS

Nino Burjanadze, Salome Chachanidze
Iv. Javakhishvili Thilisi State University, Department of Mathematics, Tbilisi, Georgia
niniburjanadze@gmail.com, salome.chachanidze2014@ens.tsu.edu.ge

The existence theorems of solutions (optimal elements) are proved for the quasi-linear
neutral and nonlinear delay two-stage optimal problems with the general boundary conditions and

functional. Under element we mean the collection of the initial data, delay parameters and control
functions.

AN EXTENSION OF JACOD’S CONDITION

Besik Chikvinidze
Georgian American University, Tbilisi, Georgia
V1. Chavchanidze Institute of Cybernetics, Tbilisi, Georgia
Beso.chigvinidze@gmail.com

We generalize Jacod’s condition and introduce a new type sufficient condition for the
uniform integrability of the general stochastic exponential.

Let us given a basic probability space (£1,F, P) with right continuous filtration (F, )y.s <.,
where F,, =V,...F,. Let M = (M,),., be a local martingale on the stochastic interval [0; T,
where T is a stopping time.

Definition. Denote by AM_ = M_— M__ the jumps of M and by &(M) the stochastic
exponential of the local martingale M:
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E.(M) = e“"f‘%‘“r]r 1_[ (14 AM,)e M
D=zt
where M* denotes continuous martingale part of M.
Now we formulate the main result of this paper:
Theorem. Let & be a local martingale such that AM_ = —1. If there exists predictable, M-

integrable process a, € [D 1] and a constant ¢ with, 0 <. & < 1 such that

T

L:p Eerp” a,dM_+ ’ (— -, -::{M"} +c [ Li1— g e @(M°),
0 o

AM,
<+ z (ln(l*ihf-}—m lﬂ(l"'ﬂih‘f-}l—ﬂ’ &;'bf ){ oo, [:1-}
st
where sup is taken over all stopping times, then the stochastic exponential £(M) is a uniformly
integrable martingale on the stochastic interval [0; T].

Remark. If we take a. = 0 then the main condition (1) of Theorem will turn to Jacod’s
condition. This means that condition (1) of Theorem is more general.

References

1. Jacod J. Calcul Stochastique et Problemes de Martingales. Vol. 714 of Lecture Notes in
Mathematics, Springer-Verlag, Berlin Heidelberg New York, (1979).

MATHEMATICAL AND COMPUTER MODELING OF POLITICAL CONFLICTS IN
THE CASE OF VARIABLE COEFFICIENTS

Temur Chilachava, George Pochkhua, Leila Sulava, Maia Chakaberia
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Earlier, T. Chilachava proposed mathematical models for resolving political conflicts
through economic cooperation between two politically mutually opposing sides (possibly a country
or country and its legal subject) [1]. In case of constant parameters of models, with some
dependencies between coefficients, exact analytical solutions are found and conflict resolution
conditions are established [2,3].

This paper considers mathematical models in the general case, when the variation of
demographic factors of the sides is taken into account, and over time the coefficients of
aggressiveness and cooperation of parts of the population of the sides, respectively, both preventing
and facilitating cooperation, are changed. Numerous computer simulations were performed in the
Matlab software environment in the case of exponential as well as trigonometric functions of model
coefficients. The cases where the sign is changed during the consideration of models, derivatives of
aggressiveness coefficients and cooperation between the sides were considered. On the basis of
specific examples that model some existing political conflicts, numerical solutions have been

obtained, appropriate schedules have been constructed and conflict resolution conditions have been
found.
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ON SOME TENSION-COMPRESSION DYNAMICAL PROBLEMS IN THE ZERO
APPROXIMATION OF HIERARCHICAL MODELS FOR KELVIN-VOIGT PLATES
WITH VARIABLE THICKNESS

Natalia Chinchaladze
I. Vekua Institute of Applied Mathematics & Department of Mathematics
Faculty of Exact and Natural Sciences
Iv. Javakhishvili Thilisi State University, Tbilisi, Georgia
Natalia.chinchaladze@tsu.ge

Some tension-compression dynamical problems are investigated in the zero approximation
of the governing system for Kelvin-Voigt plates with variable thickness which were derived by
G. Jaiani [1], using I. Vekua's dimension reduction method [2,3].
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STOCHASTIC INTEGRAL REPRESENTATION OF SOME BROWNIAN
FUNCTIONAL WITH EXPLICIT EXPRESSION OF INTEGRAND
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In this paper, we consider some path-dependent Brownian functionals and derive formulas
for a stochastic integral representation of the Clark-Ocone type ([1, 2]) with an explicit form of the
integrands. To achieve this goal, we calculate the conditional mathematical expectation of the
stochastic (Malliavin) derivative of the considered functionals and apply one of our generalization
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([3]) of the Clark-Ocone formula.

Theorem 1. The Brownian functional F(n) = (IOT Bsds) admits the following stochastic

integral representation
[(n1)/2] n—1-2r
F(n)_EF(n)+nj(T -1 Y Cr-D)(T-1)*"/13") (j (T— s)dB) dB, .
r=0
Let's introduce the notation: o” = (T —1)*/3; erf(x) =2/ \/;IO e_’ dt
a(2i-1,x)=0, a(2i,x)=2i-D)INz/2[erf (x/2)+1];
BRi-1)=0, BRI =1; y(2i-1,x)=0, y(2i,x) = (2i = YINz/2[1 - erf (x / N2)];
S(ix) e /2'[1/2]—§(z)+1 .(i—l)!! A—Q@r=1+B(0))
r=1 (i-2r+DHN
Theorem 2. For all odd n we have the representation (F(n)" = E(F(n))*

i n—1-i =X\ B() o, =X
J_ZZC IJ (T =00 5", = + (2 SNt gyam,

Theorem 3. For the functional G(n,K) = (F(n)— K )+ (with even n) the following stocha-
stic integral representation is fulfilled G(n,K) = EG(n,K) + I()T O(n,K ,t)dB, , where

O(n, K, 1) = f/%t) Eo lcl " 1= ’[7(1 YK —x)/0)+(YK -x)/ )P D 5,(UK -x)/ o)+

e e BW) s
+a(i, (YK -x)/ 0) = (YK -x)/ o) 81, (VK ")/J)] x=[ (T-s)dB,
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MODELLING OF THE CAUCASUS GLACIER TRANSFORMATION
BASED ON ONE SIMPLE MODEL

Teimurazi Davitashvili
Iv. Javakhishvili Thilisi State University,
I. Vekua Institute of Applied Mathematics, Tbilisi, Georgia
tedavitashvili@gmail.com

Currently, regional climate change is an objective reality, and the melting of mountain
glaciers is one of the best evidence of this. For example, most glaciers in the Himalayas, the Alps
and the Caucasus Mountains have halved over the past 70 years. At the same time, billions of
people in these regions depend on glaciers (which are natural mountain water storage) for drinking
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water, agriculture, industry, and power generation. On the other hand, glacier deformation trends
foresee what might happen in the lowlands, where most of the population lives. That is why the
physical components of glaciers are currently being fully studied globally and regionally. In this
article, a simple model of the glacier, which defines the basis for the deformation of the glacier, is
used to study the melting processes of the Caucasus glaciers. Namely, the shape of the incomepres-
sible non-Newtonian liquid of the glacier is modeled on the basis of a one-dimensional nonlinear
high-order PDE model with advection, diffusion, and source. The configuration of the upper surface
of the glacier is predicted by solving the continuity equation. A scheme similar to the Lax-Wendroff
scheme is used to numerically solve the PDE nonlinear model. Some characteristic problems of
mathematical and numerical modeling of glaciers are discussed.

Acknowledgments. This work was supported by Shota Rustaveli National Scientific Foundation
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PROBABILISTIC PROGRAMMING IN PpLog

Besik Dundua
Iv. Javakhishvili Tbilisi State University, [.Vekua Institute of Applied Mathematics, Tbilisi, Georgia
bdundua@gmail.com

In this talk we propose an extension of the PpLog strategy language [1] with probabilistic
strategies. PpLog is a programming language based on pLog calculus [2]. Such an extension of
PpLog allows probabilistic programming and is very useful to deal with randomized systems. We
describe the semantics of extended PpLog and outline its possible applications.

Acknowledgments. This research was supported by Shota Rustaveli National Science Foundation
of Georgia (SRNSFG) YS-18-1480.
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PROPERTIES OF ENERGY TRANSFER PROCESSES IN SPACE
PLASMA TURBULENCE

Khatuna Elbakidze*, Luca Sorriso-Valvo**
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In weakly collisional space plasmas, the turbulent cascade provides most of the energy that
is dissipated at small scales by various kinetic processes. The scaling properties of different energy
channels are estimated here using a proxy of the local energy transfer, based on the third-order
moment scaling law for magnetohydrodynamic turbulence. The results show the highly complex
geometrical nature of the flux, and that the local contributions associated with energy and cross-
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helicity non-linear transfer have similar scaling properties. Consequently, the fractal properties of
current and vorticity structures are similar to those of the Alfvénic fluctuations.

Acknowledgments. This work was supported by Shota Rustaveli National Science Foundation
Project No FR17 279.

ON EXPLICIT WIENER-HOPF FACTORIZATION
OF CERTAIN CLASS OF 2x2 MATRIX FUNCTIONS

Lasha Ephremidze*’**, Ilya Spitkovsky**
*A. Razmadze Mathematical Institute of 1. Javakhishvili Tbilisi State University
le23@nyu.edu
**New York University Abu Dhabi, United Arab Emirates

The Wiener-Hopf factorization of matrix functions
G(t) = G*(t) A(t)G (1), t eT, (1)
where G*and G~ along with their inverses are analytic, respectively, inside and outside of the unit
circle T in the complex plane € and the middle factor is a diagonal matrix of the form
A(t) =diag[t*:, ¢%=, ..., t*r], k,; € Z,plays an important role in various branches of mathematics

and applied sciences. There is a numerous literature (see, e.g., [5], [2], and references therein)
devoted to the theory of this factorization and its applications. In contrast to the scalar situation,
however, there is a lack of explicit computational methods for constructing the factors in (1) even
for general 2x2 matrices, especially in the cases where the partial indices k; are different from zero.

In the special situation where the matrix function & is positive definite a.e. on T,

representation (1) is called spectral factorization. In this case, the partial indices are equal to zero
and it can be arranged that G~ = (G¥)*. The Janashia-Lagvilava method is a relatively new

algorithm for matrix spectral factorization [3], [4], which proved to be rather effective [1]. The
essential components of the method are the lower-upper factorization followed by the appropriate
approximation and the construction of unitary matrix-functions of a special form. In this talk we
describe our progress in applying these tools to the factorization of matrix-functions which are not
positive definite. Particularly, we factorize explicitly a certain class of 2x2matrix functions.

Acknowledgments. The first author was supported by the Shota Rustaveli National Science
Foundation of Georgia (Project No. FR 18-2499).
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PROBLEM OF PREDICTING THE SPREAD OF CORONAVIRUS (COVID-19)
Akaki Gabelaia

Georgian technical university, the computational matematics department, Tbilisi, Georgia
agabelaia@mail.ru

Prediction problem of coronavirus (Kovid-19) is discussed. The possibilities for using
models such as logistic, trendy and auto-regression and moving average are shown for this purpose.
The correction capabilities of these models are shown and the accuracy of our prognostic estimates
is analyzed.

For clarity, we have note, that we discussed the forecasting problem for such characteristics
of spread of the virus as the total number of infections worldwide (total cases) and the number of
active cases (active cases).

Predictive estimates of these indicators have been found by us since February 13. However,
given that the virus (originally spreading in China) spread around the world, that is, its spread has
dramatically changed and, in addition, most of our prediction models have been short-lived,
periodic adjustments to our prognostic estimates have been necessary.

However, it should be noted that the prognostic estimates we initially found (based mainly
on the spread of the virus in China) were quite accurate. Specifically, according to our forecast, by
the end of March, the total number of people infected with the virus should not have exceeded
85,000, actually in China, as of March 21, amount of infected is 81008.

THE MOBIUS PHENOMENON IN GENERALIZED MOBIUS-LISTING BODIES WITH
CROSS SECTIONS OF ODD AND EVEN POLYGONS

Johan Gielis*, Ilia Tavkhelidze**
"University of Antwerp, Department of Biosciences Engineering, Belgium
johan.gielis@uantwerpen.be
“Tbilisi State University, Faculty of Exact and Natural Sciences, Tbilisi, Georgia
ilia.tavkhelidze@tsu.ge

In the study of cutting Generalized Mobius-Listing bodies with polygons as cross section, it
is well known that the Mobius phenomenon, whereby the cutting process yields only one body,
occurs only in even polygons with an even number of vertices and sides, and only in the specific
when the knife cuts through the center of the polygon. This knife in this cases cuts from vertex to
vertex, vertex to side or side to side, cutting exactly two points on the boundary of the polygon [1,
2]. In this case the knife is called a chordal knife, in connection to the chord cutting a circle.

If the knife is a radial knife, i.e. it cuts only one point of the boundary, the Mdbius
phenomenon can occur both in odd and even polygons, but only when the radial knife cuts the
center of the polygon.
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RIEMANN-HILBERT BOUNDARY VALUE PROBLEM WITH A PIECEWISE
CONSTANT TRANSITION FUNCTION

Gia Giorgadze
Ilia Vekua Institute of Applied mathematics,
Iv. Javakhishvili Tbilisi state University, Tbilisi, Georgia
gia.giorgadze@tsu.ge

We prove that, for any Fuchsian system of differential equations on the Riemann sphere,
there exists a rational matrix function whose partial indices coincide with the splitting type of the
canonical vector bundle, induced from the Fuchsian system. From this we obtain the solution of the
Riemann-Hilbert boundary value problem for the piecewise constant matrix function in terms of
holomorphic sections of the vector bundle and calculate the partial indices of the problem.

The Riemann-Hilbert boundary value problem, which is concerned with finding a piecewise
holomorphic vector function (@¥,®7) on the extended complex plane CP, such that &7 is

holomorphic in the interior of a given closed contour I', €~ is holomorphic in the exterior of T,
both are continuously extendable to I' and satisfy the boundary condition ®* = f&~, where f is a
given transition matrix function on TI', arises as an auxiliary problem in unfinished work of

B.Riemann. The main goal of Riemann's research is the construction of the system of differential
equations on the Riemann sphere P! with simple poles at given points s, ...,s,, € CPand given

monodromy representation, i.e. representation of the fundamental group of the sphere punctured
marked points in the complex linear group: m;(CP* — {s,,...,5,,}.2z,) = GL_(C). Following the

Riemannian scheme, J. Plemelj proved the existence of the solution of the boundary value problem
for a piecewise constant boundary matrix function. He reduced the problem to the case of
continuous boundary matrix functions and solved the monodromy problem for the class of regular
systems (see [1]).

The solution of the matrix boundary value problem in an explicit form is an open problem,
because the exponent of a Cauchy type integral from the matrix function in the general case doesn't
exist. The solutions are known only in some special cases. Besides, there doesn't exist satisfying
numerical solution, which follows from the instability properties of partial indices of the problem.
Suppose that the Birkhoff factorization of the transition matrix function is known. Then the
boundary value problem reduces to several scalar problems and, as mentioned above, the problem is
solvable in an explicit form. Factorization of a matrix function is not unique in the given space, but
the partial indices are uniquely defined (see [2]). Hence, the computation of the partial indices is a
central problem in this topic.

We use the A. Bolibruch's algorithm to calculate the splitting type of a holomorphic vector
bundle on the Riemann sphere and then apply this approach to calculate the partial indices of a
piecewise constant matrix function.

Acknowledgments. This work is supported by Shota Rustaveli National Science Foundation grant
N FR17-96.
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ON THE DIVERGENCE OF SUBSEQUENCE OF PARTIAL WALSH-FOURIER SUMS
Ushangi Goginava*, Giorgi Oniani**
*1. Vekua Institute of Applied mathematics,
Iv. Javakhishvili Tbilisi state University, Tbilisi, Georgia
zazagoginava@gmail.com, ushangi.goginava@tsu.ge
**Akaki Tsereteli State University, Kutaisi, Georgia
oniani@atsu.edu.ge

A class of increasing sequences of natural numbers (nk) is found for which there exists a

function f € L[O,l) such that the subsequence of partial WalshFourier sums (Snk ( f )) diverges

everywhere.

ON THE ABSOLUTE CONVERGENCE OF GENERAL FOURIER SERIES
Larry Gogoladze, Giorgi Cagareishvili
Iv. Javakhishvili Tbilisi State University, Department of Mathematics, Tbilisi, Georgia
niniburjanadze@gmail.com

It is known that the Fourier series of functions of the Lip 1 class for classical orthonormal
systems (ONS) (trigonometric, Haar, Walsh, etc) are absolutely convergent. However, for general
ONS, this fact does not, in general, hold. In the paper we find the conditions on the functions of an
ONS, under which the special series of Fourier coefficients of functions from the Lip 1 class are
absolutely convergent. It is established that the resulting conditions are best possible in a certain
sense.

LOCALIZED BOUNDARY-DOMAIN INTEGRO-DIFFERENTIAL
EQUATIONS APPROCH

Sveta Gorgisheli*, Maia Mrevlishvili*, David Natroshvili*’**
*Georgian Technical University, Department of Mathematics, Thbilisi, Georgia
18barbare@gmail.com, m_mrevlishvili@yahoo.com
**]v. Javakhishvili Tbilisi State University, [.Vekua Institute of Applied Mathematics
Thilisi, Georgia
natrosh@hotmail.com

Localized boundary-domain integro-differential equations (LBDIDE) systems associated
with the Dirichlet and Robin boundary value problems (BVP) for the stationary heat transfer partial
differential equation (PDE) with a variable coefficient are obtained and analyzed. Localization is
performed by a non-smooth parametrix represented as the product of a global parametrix and the
characteristic function of a ball centered at a reference point. The equivalence of the LBDIDE
systems to the original variable-coefficient BVPs and unique solvability of the LBDIDE systems in
appropriate Sobolev spaces are the main results of the present paper.

Acknowledgments. This work was supported by Shota Rustaveli National Science Foundation of
Georgia (SRNSF) (Grant number FR-18-126).
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ON 2-GENERATED FREE S,”-ALGEBRAS

Revaz Grigolia*, Antonio Di Nola**, Ramaz liparteliani***
"Department of Mathematics, Faculty of Exact and Natural Sciences, Iv. Javakhishvili Tbilisi State
University, Thilisi, Georgia
revaz.grigolia@tsu.ge
“Department of Mathematics, University of Salerno, Italy
adinola@unisa.it
““Institute of Cybernetics, Georgian Technical University, Tbilisi Georgia
r.liparteliani@yahoo.com

MV-algebras (with signature (&, ®, —, 0, 1) and type (2,2,1,0,0)) are the algebraic
counterpart of the infinite valued Lukasiewicz sentential calculus [1], as Boolean algebras are with
respect to the classical propositional logic. In contrast to what happens for Boolean algebras, there
are MV-algebras which are not semi-simple, i.e. the intersection of their maximal ideals (the radical
of A) is different from {0}. Non-zero elements from the radical of A are called infinitesimals and
denoted by Rad(4).

The MV-algebra A is called perfect if 4 = R* (4) = Rad(4) U — Rad(4), where — Rad(A)
is the intersection of all maximal filters of 4. The class of perfect MV -algebras does not form a
variety and contains non-simple subdirectly irreducible MV-algebras. The variety V (S,°) is
generated by all perfect MV-algebras, it is also generated by a single MV-chain S|” (=C ) (that is
perfect) defined by Chang [1] . We name by S;”-algebras all the algebras from the variety,
generated by S;°.

$,°9 =1z 1), $;°V=5° =C=I(Z xiex Z, (1, 0)) with generator (0, 1), $,°¥=T(Z xex
Z xiex Z, (1, 0, 0)) with generators (0, 0, 1), (0, 1, 0), where I is a well known Mundici’s functor [3]
from the category of the lattice ordered group with a strong unit to the category of MV-algebras, the
number of factors Z is equal to 2+1, and X is the lexicographic product.

Theorem. m-generated free Si®-algebra F v (s10)(2) is isomorphic to (R* ((S;°®)?))*.
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ON THE SPLITTING TYPE OF VECTOR BUNDLES ON THE RIEMANN SPHERE
INDUCED FROM SECOND ORDER FUCHSIAN SYSTEM

Gega Gulagashvili
Iv. Javakhishvili Thilisi state University
Faculty of exact and natural sciences, Tbilisi, Georgia
gega.tsu.mathematic@gmail.com

We present calculation of the splitting type of the holomorphic vector bundles on the

Riemann sphere, induced from the second order Fuchsian system of differential equations. In
particular, for second order systems with three singular points we give a complete characterization
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of corresponding vector bundles by invariants of the Fuchsian system. Some interesting examples
are also considered [1].

Acknowledgements. This work is supported by Shota Rustaveli National Science Foundation
grant N FR17-96.
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THE SOLUTION OF SOME PROBLEMS OF THE THEORY OF THERMOELASTICITY
WITH MICROTEMPERATURES FOR A CIRCULAR RING

Bakur Gulua®*’**, Tengiz Meunargia*
*Iv. Javakhishvili Thilisi State University, 1. Vekua Institute of Applied Mathematics, Tbilisi, Georgia
bak.gulua@gmail.com, tengizmeunargia37@gmail.com
**Sokhumi State University, Tbilisi, Georgia, lali.tibua@mail.ru

In this work we consider the two-dimensional version of statics of the linear theory of elastic
materials with inner structure whose particles, in addition to the classical displacement and
temperature fields, possess microtemperatures. Some BVPs are solved for a circular ring.

ANALYSIS ON STABILITY OF HAVING HOLES AND CUTS THIN-WALLED SPATIAL
STRUCTURES

Davit Gurgenidze*, Gela Kipiani**, Gocha Badzgaradze***
*QGeorgian Technical University, Tbilisi, Georgia
gurgenidzedavidgtu@gmail.com
**Georgian Aviation University, Thilisi, Georgia
gelakip@gmail.com
*#*Georgian Technical University, Tbilisi, Georgia
badzgaradzegocha4@gmail.com

The paper deals with the methodology of determination of stability of having holes and cuts
in thin-walled spatial structures, based on the wide application of theory of generalized functions.
The analytical method of solution of the theory of thin depressed shells of double curvature with
finite length cut is developed.

THE WEIGHT ESTIMATES FOR ONE-SIDED MULTILINEAR
FRACTIONAL INTEGRALS

Giorgi Imerlishvili, Alexnder Meskhi
Georgian Technical University, Tbilisi, Georgia
imerlishvilil8@gmail.com, a.meskhi@gtu.ge

One-sided multilinear fractional integral operators are introduced and Fefferman-Stein type
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two-weight inequalities are established for these operators. Operators under consideration involve
multilinear Riemann-Liouville and Weyl operators, one-sided multi(sub)linear fractional maximal

operators.

Acknowledgement. This work was supported by the Shota Rustaveli National Science Foundation
of Georgia (Project No. DI-18-118).

N-TH APPROXIMATION OF HIERARCHICAL MODELS FOR
KELVIN-VOIGT PLATES WITH VARIABLE THICKNESS

George Jaiani
I. Vekua Institute of Applied Mathematics & Department of Mathematics
Faculty of Exact and Natural Sciences
Iv. Javakhishvili Thilisi State University, Tbilisi, Georgia
giorgi.jaiani@tsu.ge

Using I. Vekua's dimension reduction method [1, 2], governing systems are derived and in
the Nth approximation boundary value problems are set for Kelvin-Voigt plates with variable
thickness. The ways of investigation of boundary value problems are indicated. In addition, tension-
compression and bending problems are investigated in the zeroth approximation of hierarchical

models.
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THE BOUNDARY AND BOUNDARY-CONTACT PROBLEMS
FOR A PIECEWISE HOMOGENEOUS VISCOELASTIC PLATE

Tsiala Jamaspishvili, Nugzar Shavlakadze
Georgian Technical University, Tbilisi, Georgia
ciko.jamaspishvili@gmail.com

In this paper we consider a piecewise-homogeneous viscoelastic plate (v,,E,) with a finite
cut or rigid(elastic) patch. The plate consists of two half-planes of dissimilar materials
SO ={z|Rez>0,z¢l =[0,b]}, S® ={z|Rez<0,z¢l, =(-a,0)},(a,b)>0.
On the boundary of the cut the jumps of the stresses and displacements are given:
oD oW = £ O (p), t 9 = = O (t), w—up = £ (xt), v —vy = O (w).
On the boundary of the patch with a normal load p,(x) the jump of normal displacement

along the contact line is constant: v, =0, j p(x)ydx=PF, P = I Do (x)dx .
/k lk

At the interface of the two materials we have the following continuity conditions
W _ o O _Ouy 0v _0vy

Ty Ty oy

M _ 5@
o' =0, 1
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Using the known relation by solving the problems of linear conjugation, the complex potentials are
represented as follows

s (Z’t) 2mj

where a, (x,1),b, (x,) are known functions, W, (z),Q, (zt) are unknown analytic functions in

(x,t
v
X—z Wk(z’t)’ k(z’t) 27[1-[ xX—z

the half-planes S +/, respectively (k=1,2).

The asymptotic behavior of a crack opening in the singular points are received. For the
patch the contact problem consists of determining the jump of normal contact stresses p(x)along

the contact line and of establishing their behavior in the neighborhood of the ends of the patch.

INVESTIGATION AND APPROXIMATE SOLUTION OF THE NONLINEAR
INTEGRO-DIFFERENTIAL EQUATION OF DIFFUSION TYPE

Temuri Jangveladze
Iv. Javakhishvili Thilisi State University, I. Vekua Institute of Applied Mathematics, Thilisi, Georgia
Georgian Technical University, Tbilisi, Georgia
tjangv(@yahoo.com

Investigation and numerical solution of the nonlinear integro-differential equation of
parabolic type is considered. Integro-differential models of this type are based on the system of
Maxwell equations. They appear in various diffusion problems and are studied in many works (see,
for example, [1, 2] and references therein). Unique solvability, asymptotic behavior of the solution
of the initial-boundary value problem and convergence of the finite-difference scheme are given.
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ON THE ELASTIC EQUILIBRIUM OF POROUS PLATES WITH VOIDS

Roman Janjgava
Iv. Javakhishvili Thilisi State University, I. Vekua Institute of Applied Mathematics, Tbilisi, Georgia
roman.janjgava@gmail.com

In the work by the method of successive derivation [1] the basic equilibrium equations of
porous plates with voids [2] are obtained. General solutions of the obtained systems of equations are
presented using the analytic functions of a complex variable and the solutions of the Helmholtz
equations [3].
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ON SOME PROPERTIES OF EULER INTEGRALS

Vagner Jikia
Iv. Javakhishvili Thbilisi State University, Tbilisi, Georgia
v_jikia@yahoo.com

It is shown that Euler integrals of the first and second kind are expressed by the Dirac delta
function in the domain of their singularity. Analytical extensions of Euler integrals are considered
as distributions on main functional space and some calculations in the sense of generalized
functions in the complex domain are given.

Acknowledgements. This work was partially supported by Shota Rustaveli National Science
Foundation grant FR17-354.
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ON THE SPECIAL CASE OF THE BOUNDARY VALUE PROBLEM FOR
CARLEMAN-BERS-VEKUA EQUATION
Valerian Jikia
Ilia Vekua Institute of Applied mathematics
of Iv. Javakhishvili Tbilisi state University, Tbilisi, Georgia
valerian.jikia@science.tsu.ge

In the report we consider special case of Rieman-Hilbert boundary value problem (problem
of linear conjugation) for Carleman-Bers-Vekua equation, when transition function G(#) given on
boundary curve T have the zeros and poles on I We give the necessary and sufficient condition of

solvability and explicit formula for solution of this problem.

Acknowledgements. This work is supported by Shota Rustaveli National Science Foundation grant
N FR17-96.
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ON REALIZATION OF A NUMERICAL ALGORITHM FOR A TIMOSHENKO
NONLINEAAR BEAM SYSTEM

Nikoloz Kachakhidze*, Jemal Peradze**, Zviad Tsiklauri***
*Georgian Technical University, Tbilisi, Georgia
nika3966@yahoo.com
**]v. Javakhishvili Tbilisi State University, Tbilisi, Georgia
J_peradze@yahoo.com
***Georgian Technical University, Tbilisi, Georgia
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An initial boundary value problem is considered for the nonlinear integro-differential system
which describes the dynamic behavior of the beam. The solution is approximated by the finite
element method, an implicit difference scheme and the Picard type iteration process. The algorithm
has been checked by tests. The results of calculations are given.

IDENTIFICATION OF REGRESSION DEPENDENCES AT PASSIVE
AND ACTIVE EXPERIMENTS

Kartlos Kachiashvili
Iv. Javakhishvili Thbilisi State University, 1. Vekua Institute of Applied Mathematics, Tbilisi, Georgia
Faculty of Informatics and Control Systems of the Georgian Technical University, Tbilisi, Georgia
k.kachiashvili@gtu.ge, kkachiashvili@gmail.com

General procedure of identification of non-linear regression dependences is offered below.
It is developed with the purpose of overcoming two basic difficulties not only of regression
analysis but also all modern mathematics: non-linearity and multidimensionality of a problem [1,
3]. The universal algorithm of determination of the intervals containing unknown regression
parameters with probability close to unit, is developed. The quality of identification of regression
dependences depends on the successful determination of these intervals. The method is suitable
for the rather wide class of non-linear regressions in a passive experiment. It considerably reduces
the time necessary for solving identification problems and provides necessary reliability. The
obtained results are also correct in active experiments at some hardening of imposed restrictions
on the nature of noises [2].
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COMPUTATION OF EXTERIOR MODULI BY POWER SERIES

Giorgi Kakulashvili
Iv. Javakhishvili Thbilisi state University
Faculty of exact and natural sciences, Tbilisi, Georgia
giorgik1994@gmail.com

We present the algorithm of computation of the exterior modulus of a bounded quadrilateral
and give the numerical realization of this algorithm on Python [1].
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STUDY OF THE BASIC BOUNDARY VALUE PROBLEMS OF STATIONARY
OSCILLATIONS OF THE THEORY OF THERMOELASTICITY
BY THE POTENTIAL METHOD

Tinatin Kapanadze
Georgian Technical University, Department of Mathematics
Thilisi, Georgia
tinatin.kapanaZe@gmail.com

The paper deals with the basic boundary value problems of statics for thermoelastic
isotropic microstretch materials with microtemperatures and microrotations. For the homogeneous
system of partial differential equations of statics, the fundamental matrix is constructed explicitly in
terms of elementary functions. By means of the fundamental matrix is constructed the
corresponding volume and layer potentials, and their mapping properties are investigated. The basic
Dirichlet and Neumann type boundary value problems are reduced to the corresponding system of
singular integral equations, and the existence theorems of solutions are proved.

ON SOME PROPERTIES OF ELEMENTARY VOLUMES

Tamar Kasrashvili
I. Vekua Instituvte of Applied Mathematics of Iv. Javakhishvili Tbilisi State University
&
Georgian Technical University, Department of Mathematics
Thilisi, Georgia
tamarkasrashvili@yahoo.com

The notion of volume is closely tied with several important geometric topics, such as
equidecomposability theory, dissections of figures into finitely many ones of prescribed type, etc.
One of the problems, arising here, is to extend an elementary volume on the Euclidean space to a
volume on the same space, defined on maximally large class of figures. This problem is solved
within the framework of the modern theory of invariant measures and its solution depends on the
purely algebraic properties of a basic group of transformations of the Euclidean space. The present
report is devoted to some aspects of the close connections between the elementary theory of volume
and general methods of the theory of invariant measure (see, [1], [3], [4]).
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Let D, be a group of all isometric transformations of R"and let S, be a ring of subsets of

R’ containing all coordinate parallelepipeds of R".
A functional ¥, on S is called a G-volume on R" if it is normalized, non-negative,

finitely additive, and G -invariant.

If the finitely additive condition is replaced by a countable additivity condition, then we
obtain the definition of G -measure (see [2]).

The following theorem is valid.

Theorem. Let G — D, contain an everywhere dense set of transformation of R". Then no

G -measure is defined on the family of all subsets of R". At the same time, it may happen that
there are
G -volumes defined on the family of all bounded subsets of R”".

Acknowledgements. This work was supported by Shota Rustaveli National Science Foundation of
Georgia (SRNSFG), Grant FR-18-6190.
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NECESSARY CONDITIONS FOR EXISTENCE OF POSITIVE SOLUTIONS AND
SUFFICIENT CONDITIONS FOR OSCILLATION OF SOLUTIONS OF THE ALMOST
LINEAR DIFFERENCE EQUATIONS OF SECOND ORDER

Natia Khachidze
Iv. Javakhishvili Tbilisi State University, I. Vekua Institute of Applied Mathematics, Tbilisi , Georgia
natia.khachidze988@ens.tsu.ge

The second order difference equation

N2u(k) + 3 pi ()| u(z; (k) signuz; (k) =0, (1)
i=1
is considered, where p,:N —->R_, 7,:N—>N, u :N —(0,+0), klim 7;(k) =+,
—>+00
lim g (k)=1 @(=1,...m).
k—+o0

Necessary conditions are obtained for the equation (1) to have a positive solution. Besides,
oscillation criteria are established for proper solutions of the difference equation (1).
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ON 2D FREE BOUNDARY PROBLEM FOR THE STOKES FLOW

Nino Khatiashvili
Iv. Javakhishvili Tbilisi State University, [.Vekua Institute of Applied Mathematics, Tbilisi, Georgia
ninakhatia@gmail.com

The work deals with 2D free boundary problem for the non-stationary Stokes flow in the
infinite stripe. The linear Stokes system with a harmonic pressure is considered. By means of the
conformal mapping method, Villa’s and Poisson’s formulas [1—4], the sufficient conditions of the
existence of the solutions of this system are obtained in the infinite stripe with the appropriate
initial-boundary conditions. Several examples are given and profiles of free boundaries are
constructed. The results have applications to microfluidic devises (MEMS) [5].
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ON AREA FOLIATION IN SPACES OF TRIANGLES
Giorgi Khimshiashvili
Ilia State University, Tbilisi, Georgia
giorgi.khimshiashvili@iliauni.edu.ge

We present several results on the geometry of the sets of triangles with a fixed area and with
a fixed area and perimeter (see [1]). The main result states that the set of triangles with a fixed area
is contractible and can be represented as a convex surface in the space of triangles. It is also proven
that the set of triangles with a fixed area and perimeter is represented as a convex closed curve in
the space of triangles. The main result is verified by computing the gradient index of Heron
polynomial and compared with the results on the area foliation in triangle spaces given in a recent
paper by A.Alaoui and A.Zeggar [2].

Main result are the following theorems [3].

Theorem 1. All leaves of area foliation in Gs; are smooth convex non-compact two-

: . : . : 3
dimensional surfaces in three-dimensional open octant R

Theorem 2. The negative gradient flow of perimeter on a leaf of area foliation of triangle
space carries each point to the class of a regular triangle in finite time.

Theorem 3. All leaves of Coulomb foliation in the first octant are smooth convex non-
compact two-dimensional surfaces.

Theorem 4. The negative gradient flow of perimeter on a leaf of Coulomb foliation of
triangle space carries each point to the class of a regular triangle in finite time.

Theorem 5. The values of perimeter, area and Coulomb energy of a geometric triangle
uniquely define the sides of triangle.

78



In conclusion we present a few remarks on the area levels for cyclic quadrilaterals with fixed
circumcircle .
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DUAL EXTREMAL PROBLEMS IN POLYGON SPACES
Giorgi Khimshiashvili
Ilia State University, Tbilisi, Georgia
gogi.khimsh@gmail.com

The Morse theory approach to dual extremal problems developed in [1] is illustrated by
several examples of dual extremal problems on polygon spaces. The problems considered are
closely related to the classical isoperimetric problem for polygons [2] and may be described as
follows.

Let n > 2 be a natural number. As was shown in [3], the configuration space M(n) of
oriented planar n-gons is naturally diffeomorphic to the complex projective space CP”" _2. We
consider several differentiable functions, defined on open dense subsets of M(n). Let X be an
oriented planar n-gon, P(X) its perimeter and A(X) its oriented area. For a non-zero integer k, let
Sk(X) be the sum of k-th powers of the lengths of the sides and diagonals of X. Notice that S_; is the
electrostatic potential £ of unit charges, placed at the vertices of X.

The dual extremal problems, defined by the following pairs of functions are considered in
some detail: (P, A), (P, E), (S;, E). Namely, we fix the value of one of these functions and search for
the constrained extrema of another one, and then vice versa. According to general results of [1], the
critical polygons are the same for the both dual problems. Since the solutions to isoperimetric
problem for various target functions, including 4 and E, are well understood, this approach enables
one to obtain information on the topology of level surfaces of the functions considered. In
particular, in this way we obtain the following results.

Theorem 1. For n=3, 4, the level surfaces of 4 in M(n) are contractible.

Theorem 2. For n > 4, a generic level surface of 4 in M(n) is homotopy equivalent to a
non-contractible CW complex with the cells of only even dimensions.

Theorem 3. For n=3, 4, the level surfaces of £ in M(n) are contractible.

Theorem 4. For n > 4, a generic level surface of £ in M(n) is homotopy equivalent to a
non-contractible CW complex with the cells of only even dimensions.

The proofs of the above results rely on the interpretation of regular star polygons as
solutions to isoperimetric problems presented in [3]. Our approach also yields exact estimates for
the extremal values of target functions in the isoperimetric setting.
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POTENTIAL TYPE INTEGRAL OPERATORS DEFINED ON THE PRODUCT OF
NONHOMOGENEOUS SPACES

Vakhtang Kokilashvili
A. Razmadze Mathematical Institute of I. Javakhishvili Tbilisi State University, Tbilisi, Georgia
vakhtang.kokilashvili@tsu.ge

The goal of our talk is to give a complete description of those product quasi-metric measure
spaces on which defined potential type integral transforms are bounded in some classical and non-
standard function spaces with mixed norms. In particular, the Sobolev and Adams type inequalities
are established. For the solution of analogous problems in Lebesgue spaces we refer to [1-3].

Acknowledgements. This work was supported by the Shota Rustaveli National Science Foundation of
Georgia, (Grant Number: FR-18-2499).
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BOUNDARY VALUE PROBLEMS FOR ANALYTIC AND GENERALIZED ANALYTIC
FUNCTIONS IN THE FRAMEWORK OF GRAND LEBESGUE SPACES

Vakhtang Kokilashvili
A. Razmadze Mathematical Institute of I. Javakhishvili Tbilisi State University, Tbilisi, Georgia
vakhtang.kokilashvili@tsu.ge

Our talk deals with the solutions of Riemann boundary value problem with piecewise
continuous coefficients for analytic and generalized analytic functions in the class of Cauchy type
(generalized Cauchy type) integrals with densities from grand variable Lebesgue spaces. The latter
spaces were introduced and the boundedness problems for singular integral operators in these
spaces were explored in [1]. For the study of BVPs for analytic functions in the framework of grand
Lebesgue spaces we refer to [2] Chapter 4.

Acknowledgements. This work was supported by the Shota Rustaveli National Science Foundation of
Georgia (Grant No. DI-18-118)
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INTEGRAL CONDITIONS FOR OSCILATION OF N-TH ORDER LINEAR ORDINARY
DIFFERENTIAL EQUATIONS WITHSEVERAL DELAYED ARGUMENT

Roman Koplatadze
Iv. Javakhishvili Thilisi State University, Department of Mathematics
& 1. Vekua Institute of Applied Mathematics, Tbilisi, Georgia
roman.koplatadze@tsu.ge

We discuss the following equation

u (1) + 3 pi(u(5(6) =0
5=1
where n 22, p; € Lj,.(R.;R), 5; e C(R_;R), lim 6,(¢t) =+ (i=1,...m).
t—>+00

New sufficient conditions of oscillation of solutions have been established.

SOME PROPERTIES OF THE SOLUTIONS SPACE OF IRREGULAR
ELLIPTIC SYSTEMS

Giorgi Makatsaria
BTU, Thilisi, Georgia
giorgi.makatsaria@gmail.com

In the report we prove the Liouville theorem for the irregular nonhomogeneous Cauchy-
Riemann equation [1] depended on parameters and we show that qualitative properties of
generalized analytic vectors strongly depend on the asymptotic parameters. We give an explicit
formula for the solutions of the special type elliptic system of two unknown functions by the
spectrum of the corresponding matrix. This result is a revision of the similarity principle for the
elliptic system in a whole complex plane.

Acknowledgements. This work is supported by Shota Rustaveli National Science Foundation grant
N FR17-96.
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RENORMDYNAMICS OF SPACE DIMENSION AND QUARKONIA
POTENTIALS
Nugzar Makhaldiani

Joint Institute for Nuclear Research, Dubna Moscow region, Russia
mnv(@jinr.ru

Scale dependent space dimension models for quarkonium are constructed.
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FOURIER TRIGONOMETRIC SERIES WITH GAPS

Rusudan Meskhia
Department of Mathematics, Faculty of Exact and Natural Sciences,
Iv. Javakhishvili Thilisi state University, Tbilisi, Georgia
rusudan.meskhia@tsu.ge

The sufficient conditions for the generalized absolute convergence of trigonometric Fourier
series with gaps are established for some classes of functions. From the obtained results we get the
theorems of Noble and Kennedy for Fourier series with gaps.

BOUNDEDNESS CRITERIA FOR MAXIMAL AND SINGULAR INTEGRAL
OPERATORS IN WEIGHTED GRAND MOREY SPACES

Alexander Meskhi
A. Razmadze Mathematical Institute of I. Javakhishvili Tbilisi State University,
Georgian Technical University, Tbilisi, Georgia
alexander.meskhi@tsu.ge

We establish necessary and sufficient conditions, governing the boundedness of the Hardy—
Littlewood maximal functions, Riesz and Hilbert transforms in weighted grand Lebesgue spaces
under the Muckenhoupt condition on weights. Weighted grand Morrey spaces are defined, generally
speaking, on a set of infinite measure. The investigation was carried out jointly with V.
Kokilashvili.

Acknowledgements. This work was supported by Shota Rustaveli National Science Foundation of Georgia
(Grant Number: FR-18-2499).

ON THE LOCAL REPRESENTATION OF SOLUTION OF ONE CLASS OF PERTURBED
CONTROLLED DIFFERENTIAL EQUATION WITH DELAY AND THE
DISCONTINUOUS INITIAL CONDITION

Abdeljalil Nachaoui*, Tea Shavadze**
*University of Nantes, J. Leray Laboratory of Mathematics , Nantes, France
nachaoui@math.cnrs. fr
**]v. Javakhishvili Tbilisi State University, I. Vekua Institute of Applied Mathematics, Tbilisi, Georgia
tea.shavadze@gmail.com

For the nonlinear perturbed controlled differential equation with constant delays in the phase
coordinates and controls a formula on the local representation of solution is obtained. In the formula
the effects of perturbations of the delay parameter containing in the phase coordinates, the initial
vector, the initial and control functions are detected.
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MIXED BOUNDARY-TRANSMISSION PROBLEMS FOR COMPOSITE LAYERED
ELASTIC STRUCTURES CONTAINING INTERFACIAL CRACKS
David Natroshvili
Iv. Javakhishvili Thbilisi State University, . Vekua Institute of Applied Mathematics
&
Georgian Technical University, Department of Mathematics
Thbilisi, Georgia
natrosh@hotmail.com

We investigate mixed type boundary-transmission problems of the generalized thermo-
electro-magneto elasticity (GTEME) theory for complex elastic anisotropic layered structures,
containing interfacial cracks. Problems of this type are described mathematically by systems of
partial differential equations with appropriate transmission and boundary conditions for six
dimensional unknown physical fields (three components of the displacement vector, electric
potential function, magnetic potential function, and temperature distribution function). We apply
the potential method and the theory of pseudodifferential equations and prove uniqueness and
existence theorems of solutions to different type mixed boundary-transmission problems in
appropriate Sobolev spaces. We analyze smoothness properties of solutions near the edges of
interfacial cracks and near the curves where different type boundary conditions collide.

Based on joint work with Maia Mrevlishvili.

Acknowledgments. This work was supported by Shota Rustaveli National Science Foundation of
Georgia (SRNSF) (Grant number FR-18-126).

MINIMAL PAIRS OF s@,-DEGREES

Roland Omanadze
Department of Mathematics, Faculty of Exact and Natural Sciences, Iv. Javakhishvili Thilisi State
University, Thbilisi, Georgia,
roland.omanadze@tsu.ge

Tennenbaum (see [2, p.159]) defined the notion of @-reducibility on sets of natural numbers
as follows: a set A is Q-reducible to a set B (in symbols: A =, B) if there exists a computable
function f such that for every xew (where w denotes the set of natural numbers),

xed = W}.:ﬂ CF.
We say in this case that A <, B via f.If A <q B via a computable function f and there exists a
computable function g such that for all x,y,
yeEWry = y=g(x)
then we say that A is s@-reducible to B (in symbols: A=_, B) via f and g (see [1]). If
A<, B and for all x,w,
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x#y = Wey N Wy =06,
then we say that Ais s@,-reducible to B (in symbols: A<_, B) viaf and g.

Our notation and terminology are standard and can be found in [2, 3 ].
Theorem 1. If computably enumerable (c.e.) 5Q,; —degrees a and b form a minimal pair

inthe c.e. 5Q; —degrees, then aand b form a minimal pair in the sQ, — degrees.

This immediately follows from
Theorem 2. Ifaandb are c.e. s, — degrees, then for every nonzero s, — degree c

such that c¢=_, a, b, there exists a ce. sQ;—degree d such that d<.5a, b and
(VCec)(VDed)(C <, D).

Theorem 3. Let S be a simple set, let A be a noncomputable nowhere simple set, such
that A <eq, S Then there is a c.e. set B:hsin such that deEsq._ (B) and fiE‘qu._ (S8} does not

form a minimal pair.
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ON THE NUMERICAL COMPUTATIONS OF AN ANTIPLANE PROBLEM IN THE
CASE OF ISOTROPIC COMPOSITE BODY WEAKENED BY A CRACK

Archil Papukashvili*, Giorgi Papukashvili**, Meri Sharikadze*
*Iv. Javakhishvili Thilisi State University,
L. Vekua Institute of Applied Mathematics & Faculty of Exact and Natural Sciences, Tbilisi, Georgia
**V. Komarovi N 199 Public School, Thbilisi, Georgia
archil.papukashvili@tsu.ge, gagapapukashvili@gmail.com, meri.sharikadze@tsu.ge

The antiplane problem of the elasticity theory for a composite (piecewise homogeneous)
orthotropic (in particular, isotropic) plane weakened by a crack is reduced to a system of singular
integral equations containing a fixed-singularity with respect to characteristic functions of
disclosure of crack when the crack intersects the dividing border of the plane with the right angle
([1], [2]). The method of discrete singularity ([3]) is applied to finding a solution of the obtained
system. The corresponding new algorithm is constructed and realised. In this work, the behaviour of
the solutions is studied. The results of computations are represented.
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ON THE SINGLE APPLICATION OF ESTIMATION CONSTRUCTED OF CHAIN
DEPENDENT SAMPLES OF DENSITY

Beqnu Pharjiani*, Tsiala Kvatadze**, Zurab Kvatadze ***
* Faculty of Informatics and Management Systems,
Georgian Technical University, Tbilisi, Georgia
Thilisi Municipality City Hall, Department of Health and Social Services,
beqnufarjiani@yahoo.com
** Faculty of Informatics and Management Systems,
Georgian Technical University, Tbilisi, Georgia
ttkvatadze@gmail.com
*#*Department of Mathematics of Georgian Technical University, Tbilisi, Georgia
Zurakvatadze@yahoo.com

The sequence of » (r = 1) items of random values is considered. Terms of each sequence

are independent and uniformly distributed random values. By application of Markov finite
stationary regular chain the succession of chain dependent random values is obtained.

By application of Bartlet core due selection of chain dependence, density Rozenblatt-Parzen
type of kernel estimation is constructed. Its accuracy is determined by L, and L, metrics. The

obtained results are refined in the case of smoothness coefficient a, = /n. One example of the
application of this estimation is stated.
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MATHEMATICAL MODELLING OF THE MOVEMENT OF THE MUDFLOW IN THE
CONDUIT AND CALCULATION OF THE DEFINING PARAMETERS

Archil Prangishvili, Tamaz Obgadze, Naida Kuloshvili
Georgian technical university, Tbilisi, Georgia
t.obgadze@gtu.ge

In work the hydrology of origin and dynamics of a mudflow is considered. The conceptual
model of a mud mudflow which is based on averaging by N.G.Voynich — Syanozhentsky’s method
of models of the baro-viscous circle of Geniyev-Gogoladze and the model Navier-Stokes is under
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construction. The constructed system of the equations becomes isolated the diffusion equation. The
isolated diffusion equation. The equations of balance of a mudflow are considered and the law of
stratification, mud components on depth is obtained. At a one-dimensional current, a mud flow on
the inclined plane, as well as laws of distribution are obtained: concentration mud components,
pressure and the field of speeds on the stream depth.

BOUNDARY VALUE PROBLEMS FOR A CLASS OF LINEAR HOMOGENEOUS
FIRST-ORDER HYPERBOLIC SYSTEMS

Mariam Rashoian*, Irine Sigua**
*Faculty of Informatics and Control Systems, Georgian Technical University, Tbilisi, Georgia
rashoian96(@mail.ru
**Department of mathematics, Georgian Technical University, Tbilisi, Georgia
irinasigua@mail.ru

Boundary value problems for a class of linear homogeneous first-order hyperbolic systems
are considered. Necessary and sufficient conditions, imposed on the boundary coefficients that
ensure the correctness of the problem are found. It is shown what type of violation of the
correctness of the problem occurs when these conditions are not fulfilled. It is also shown what
changes in the initial conditions should be made to make the problem correct. In the case of a
correctly posed problem, the solution is written out explicitly.

APPROXIMATING FUNCTIONS OF POSITIVE COMPACT OPERATORS
BY USING BELL POLYNOMIALS

Paolo E. Ricci*, Diego Caratelli **
*The International Telematic University UNINETTUNO, Rome, Italy
paoloemilioricci@gmail.com
**Eindhoven University of Technology, Department of Electrical Engineering, Eindhoven, Netherlands
diego.caratelli@antennacompany.com

The Bell polynomials are a standard mathematical tool for computing the nth derivative of a
composite function. They have been also applied in order to solve different problems as the Blissard
problem, the representation of Lucas polynomials of the first and second kind, the representation
formulas for the elementary symmetric functions of a countable set of numbers.

In this presentation we show another possible application, that is their connection with the
orthogonal invariants of a positive compact operator (shortly PCO).

The theory of the orthogonal invariants for a PCO was introduced by G. Fichera in order to
approximate the eigenvalues of linear elliptic differential problems satisfying suitable conditions.
An important tool in this framework is given by the so called Robert’s formulas which permit to
reduce the order (or the degree) of orthogonal invariants.

In a previous article it was proven that the Robert’s formulas are nothing but the recurrence
relation and the Faa di Bruno formula for the Bell polynomials. All equations recalled there
generalize the algebraic Newton-Girard formulas to the elementary symmetric functions of a
countable set of numbers. This seems to be an useful result, since in what follows the results on
matrix functions, derived by using the Dunford-Taylor (also called Riesz-Fantappi¢) integral, are
extended for approximating matrix functions of strictly positive compact operators.

According to Fredholm’s theory, positive compact operators are the limit in norm of finite
dimension operators, which can be represented by positive definite matrices. This fact has been
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used several times in literature, but referring to the eigenvalues of the matrices involved. In this
presentation, instead, exploiting the theory of the orthogonal invariants, we have used matrix entries
(avoiding the knowledge of eigenvalues), Bell’s polynomials and Robert’s formulas.

ON THE CONVERGENCE OF AN ITERATIVE METHOD FOR ONE
NON-LINEAR OPERATOR EQUATION
Jemal Ro gava* , Mikheil Tsiklauri*™

>l<Department of Numerical Analysis and Computational Technologies, Faculty of Exact and Natural
Sciences, Ivane Javakhishvili Thilisi State University, Tbilisi, Georgia
I. Vekua Institute of Applied Mathematics of Iv. Javakhishvili Thbilisi State University, Tbilisi, Georgia
jemal.rogava@tsu.ge

**Missouri S&T: Missouri University of Science and Technology

The following operator equation is considered in the Hilbert space H:
T(u)=1Iu+ m(“Bu”z)Au = f where A4 is a self-adjoint, positively defined (generally unbounded)

operator with the domain D(A4) which is everywhere dense in H; B is a square root of A; [ is
an identity operator; a(s), s €[0,+o0[, is a continuous and continuously differentiable function,
besides there exists the positive constant ¢ such that a(s) > c¢; 7 is a positive parameter; f is a known
vector from A, u is an unknown vector from D(A). To find a solution of the equation 7'(u) = f

|2)AJ'4,, =Iu, +of,n=12,.., where

c>0, uy=f, feD(A4). It is proved that if the parameters o and 7z satisfy certain conditions

the following iteration is applied: l(1+0')[ +Jz'a(“Bun_1

then the considered iteration converges with the speed of geometric progression.

UNRANKED FUZZY LOGIC AND ITS APPLICATIONS

Mikheil Rukhaia
Iv. Javakhishvili Thilisi State University, I. Vekua Institute of Applied Mathematics, Tbilisi, Georgia
mrukhaia@]logic.at

One of the main tools in knowledge representation is ontology, which is a collection of
logic-based formal language sentences. These sentences are used by automated reasoning programs
to extract new knowledge and answer the given questions.

Although ontology languages are standardized by W3C, there are still many problems
remaining. One of the most important problems is related to, so called, fuzzy ontologies. These are
ontologies, where information is vague and imprecise. Fuzzy ontologies are obtained by integrating
fuzzy logic with ontologies. Such kind of ontologies have applications in many different fields, such
as medicine, biology, e-commerce and the like.

In this talk we present a research project “Unranked Fuzzy Logic and its Applications” and
discuss its preparatory research topic. In particular, we present main concepts of unranked and
fuzzy logics. The goal of the project is to combine these two formalisms and find their application
in semantic web, solving some of the problems, related to ontologies with vague and imprecise
knowledge.

Acknowledgments. This work was supported by Shota Rustaveli National Science Foundation of
Georgia under the project No.: YS-19-367.
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ON STATIC AND DYNAMICAL PROBLEMS
FOR PIEZOELECTRIC ELASTIC INFINITE LAYER

Archili Sakevarashvili
I. Vekua Institute of Applied Mathematics & Department of Mathematics
1. Javakhishvili Tbilisi State University, Tbilisi, Georgia
asakevarashvili@gmail.com

The present talk is devoted to the static and dynamical problems for piezoelectric elastic
infinite layer [1] within the framework of hierarchical models [2] when the constitutive coefficients
depending on the body projection (i.e., on a domain lying in the plane of interest) variables may

vanish either on a part or on the entire boundary of the projection. Problems are solved in an
explicit form.
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EFFECT OF THE PRANDTL NUMBER ON THE INSTABILITY AND TRANSITIONS OF
A NONISOTHERMAL FLOW BETWEEN HORIZONTAL CYLINDERS

Luiza Shapakidze
A. Razmadze Mathematical Institute of I. Javakhishvili Tbilisi State University, Tbilisi, Georgia
luiza.shapakidze@mail.ru, Luiza.shapakidze@tsu.ge

The instability and transitions in heat-conducting fluid flow between two horizontal cylinders
heated up to different temperatures are studied at constant azimuthal pressure gradient and various
values of Prandtl numbers

The report presents the results of numerical analysis using the nonlinear theory of bifurcation
for hydrodynamic flows. It is shown that after the main flow loses its stability, there appear oscillatory
modes of different physical nature and their bifurcations.

The graphs are constructed, which illustrate the transitions of the main flow to complex regimes
at the various values of Prandtl numbers.

REPRESENTATION OF THE SNELL ENVELOPE
AS THE FUTURE SUPREMUM PROCESS

Malkhaz Shashiashvili
Department of Mathematics, Faculty of Exact and Natural Sciences,
Ivane Javakhishvili Tbilisi State University, Tbilisi, Georgia
malkhaz.shashiashvili@tsu.ge

For a right continuous (with left limits) process X we consider its Snell envelope Y, that is
the smallest supermartingale bounding X from above, with the Doob-Meyer decomposition
Y=M —B. Here M is the uniformly integrable martingale and B is a nondecreasing predictable
process. We prove that YV is indistinguishable from the process M + C, where C is the so-called
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future supremum of the difference (X -M ) From the Ilatter result we obtain the dual

representation of the value of the optimal stopping problem due to Rogers [1] and Haugh and
Kogan [2].
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ON THE UPPER BOUNDS OF THE DIMENSIONS OF SOME SPACES OF
GENERALIZED THETA-SERIES

Ketevan Shavgulidze
Iv. Javakhishvili Thilisi State University, Faculty of Exact and Natural Sciences, Thbilisi, Georgia
Ketevan.shavgulidze@tsu.ge

In this paper the upper bounds of the dimensions of the spaces of generalized theta-series
with some quadratic forms is obtained [1,2]. The basis of the spaces of generalized theta-series is
constructed.
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EFFECTIVE SOLUTION OF THE ONE NONLOCAL PROBLEM OF STATICS OF THE
THEORY OF ELASTIC MIXTURE IN A CIRCULAR DOMAIN

Kosta Svanadze
Akaki Tsereteli State University, Department of Mathematics, Kutaisi, Georgia
Kostasvanadze@yahoo.com

In the paper we consider the boundary value problem of statics of the linear theory of elastic
mixture in a circular domain, when on the boundary of the domain the partial displacement vectors
satisfy the conditions of Dirichlet and Neumann problems respectively, and the rotor vector satisfies
the condition of A. Bitsadze's nonlocal problem for harmonic vector-function in a circle.

The problem is reduced to the solution of Dirichlet and Neumenn problems in a circle for
equation of the Poisson.

ON THE EXISTENCE OF SOLUTIONS OF SOME CLASSES OF TWO-STAGE
EXTREMAL PROBLEMS

Tamaz Tadumadze

89



1. Javakhishvili Thilisi State University, Department of Mathematics & 1. Vekua Institute of Applied
Mathematics, Thilisi, Georgia,
tamaz.tadumadze@tsu.ge

Let t, <9, <9 <t be given numbers and let an object S(¢), ¢ €[¢,,¢, ], characterize state
of system at the moment ¢. A system is called two-stage , if
S (1), telt,,0),
S(t):{ (0, 1€[1,,0)
Sz(t), te (H:tl]
and there exists a connection between S(6-)=S,(f) and S(60+)=S,(0), O¢ [80,91], states of

system.
In the work, existence theorems of solutions are proved for the variation and optimal
problems corresponding to the two-stage system.

ABOUT SOME METHODS OF ANALYTIC REPRESENTATION AND
CLASSIFICATION OF A WIDE SET OF TRAJECTORIES OF MOVEMENTS
GEOMETRIC FIGURES WITH “COMPLEX” CONFIGURATION

Ilia Tavkhelidze*, Johan Gielis**, Sandra Pinelas™**
" 1. Javakhishvili Tbilisi State University, Faculty of Exact and Natural Sciences, Tbilisi, Georgia
ilia.tavkhelidze@tsu.ge
“University of Antwerp, Department of Biosciences Engineering, Belgium
johan.gielis@uantwerpen.be
""Military Academy, Department of Exact and Natural Sciences, Amadora, Portugal
sandra.pinelas@gmail.com

We will present 2 different analytical representations of only one general idea - this is the
representation of complex movements using the superposition of certain elementary displacements!
Despite the analytical and structural similarity of these representations, they describe fundamentally
different geometric figures (in statics) and trajectories of motion (in dynamics). In previous articles
[1-2] a wide class of geometric figures - "Generalized Twisting and Rotated" bodies - GTR] in

short - was defined through their analytic representation. Now we are additionally considering the
class of DTR], "Degenerated Twisting and Rotated" figures - in fact, these are traces (trajectories)

of the movement of figures! In particular cases, this analytic representation gives back many
classical objects (torus, helicoid, helix, Mobius strip ... etc.). The aim of this article is to consider
some geometric properties of a wide subclass of generally defined surfaces. We show some
geometric properties of GRT and GML - surfaces.
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ON THE UNIQUENESS OF MULTIPLE FUNCTION SERIES

Shakro Tetunashvili*, Tengiz Tetunashvili***
*QGeorgian Technical University, Tbilisi, Georgia
stetun@hotmail.com
** 1. Vekua Institute of Applied Mathematics of Iv. Javakhishvili Thilisi State University, Tbilisi, Georgia
tengiztetunashvili@gmail.com

Certain classes of number sequences are introduced and a criterion of uniqueness of multiple
function series is established via application of these classes. Also, various properties of sets of
uniqueness of these series are established.

Acknowledgments. This work was supported by Shota Rustaveli National Science Foundation of
Georgia, Grant Number: DI 18-118.

ON JENSEN’S FUNCTIONAL EQUATION

Luka Tikanadze
Iv. Javakhishvili Tbilisi State University Tbilisi, Georgia,
tikanadzeluka@gmail.com

Our aim is to give a martingale characterization to the general measurable solution of the
Jensen functional equation

flx) +f(v) _f(«‘f +y
2 2
We show that the function f = (f(x),x € R) is a measurable solution of this equation if and only

), x, v ER.

if the process f(x + W)} is a martingale for all x £ R, where W is a standart Brownian Motion.

A REMARK ON CHARACTERISTIC FUNCTIONALS FOR RANDOM
FUNCTIONS OF SETS

Aleksandre Tkeshelashvili
Iv. Javakhishvili Thilisi State University,
1. Vekua Institute of Applied Mathematics, Tbilisi, Georgia
aleko611@mail.ru

Studying random functions of sets and their distributions is often more convenient with their
characteristic functions. Here, some properties of random measures are studied, which can be easily
proved by their characteristic functionalities. In particular, the necessary and sufficient conditions
for the additivity of random functions of sets are proved.

SOLUTION OF THE PROBLEMS OF QUASI-STATICS
FOR AN CIRCLE WITH DOUBLE POROSITY

Ivane Tsagareli
I. Vekua Institute of Applied Mathematics of 1. Javakhishvili Tbilisi State University, Tbilisi, Georgia
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In the present work, using absolutely and uniformly convergent series, the boundary value problems
of quasi-statics for an elastic circle with double porosity are solved explicitly. The question on the
uniqueness of a solution of the problem is investigated.

DESIGN AND COMPUTER IMPLEMENTATION OF A THREE-LAYER
SYMMETRICAL SEMI-DISCRETE SCHEME FOR THE NON-LINEAR DYNAMICAL
KIRCHHOFF STRING EQUATION

Zurab Vashakidze
Institute of Mathematics, School of Science and Technology,
The University of Georgia, Tbilisi, Georgia
1. Vekua Institute of Applied Mathematics of Iv. Javakhishvili Tbilisi State University, Tbilisi, Georgia
zurab.vashakidze@gmail.com; z.vashakidze@ug.edu.ge

In the present work, the classical non-linear Kirchhoff equation of string vibration is
considered. A three-layer symmetrical semi-discrete scheme and the variational method with respect
to the temporal and spatial variables, respectively are applied for finding a numerical solution to the
initial-boundary value problem for this equation, where differences of the Legendre polynomials are
used as coordinate functions (see [1], [2]). The choice of the differences of Legendre polynomials as
basis functions is important for the point of view of numerical performance. This way makes it
possible to get a system whose structure does not essentially differ from the corresponding system
of difference equations allowing us to use the methods, developed for solving a system of difference
equations. An application of the suggested variational-difference scheme for the numerical
treatment of the stated non-linear problem gives us an opportunity to solve the system of linear
equations instead of a non-linear one.

Based on the designed algorithm the corresponding MATLAB program of numerical
implementation is created, and numerical computations are carried out for the test problems.

Acknowledgements. The work was supported by the Shota Rustaveli National Science Foundation
of Georgia (SRNSFQG) [grant number: PHDF-18-186].
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ON THE REALIZATION OF GAUSS-HERMITE PROCESSES

Tamaz Vashakmadze
Iv. Javakhishvili Thbilisi State University, I. Vekua Institute of Applied Mathematics, Tbilisi, Georgia
tamazvashakmadze@gmail.com

This report represents a development of the article [1] and is dedicated to the problems of an
effective construction of an approximate solution of the Cauchy problem by using the Gauss-
Hermite class of schemes. The process of finding an approximate solution of an evolution equation
contains as necessary stage the approximate solution of boundary value problems for the system of
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partial differential equations. The construction of the corresponding solution is realized by the
convergent iterative method: for each step the semi-extrapolation Gauss-Hermite type procedure is
used which is immediately connected with creation of the stable and high order of accuracy of
Lobatto type quadrature formulae when the numbers of abscissas and weight are sufficiently big
(let it be of million order) integers. Usually, in the well-known handbooks or Math Labs libraries
the numbers of weights and nodes in some formulae of this type are no more than 15-20.
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ON THE THEORY AND PRACTICE OF THIN WALLED STRUCTURES

Tamaz Vashakmadze
Iv. Javakhishvili Thbilisi State University, 1. Vekua Institute of Applied Mathematics, Tbilisi, Georgia
tamazvashakmadze@gmail.com

We consider the problem of satisfaction of boundary conditions when the generalized stress
vector is given on the surfaces for anisotropic nonhomogeneous elastic plates and shells both in the
linear and nonlinear cases. This problem was open also both for refined theories in the wide sense
and hierarchical type models. This one for hierarchical models was formulated by Vekua [1§ 111].
In the nonlinear case the bending and compression-extension processes did not split and for this
aim we cited von Karman type system without variety of ad hoc assumptions since, in the classical

form of von Karman system, one of them represents the condition of compatibility but not an

equibrium equation. Thus, we created the mathematical theory for refined theories both in linear
and nonlinear cases for anisotropic nonhomogeneous elastic plates and shells, approximately
satisfying the corresponding system of partial differential equations and boundary conditions on the
surfaces. The optimal and convenience refined theory might be chosen easy by selection of arbitrary
parameters preliminary did the few necessary experimental measurements without using any
simplifying hypotheses. We solved the same problem for hierarchical models as well.
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REPRESENTATION FUNCTIONS OF BINARY QUADRATIC FORMS BELONGING TO
MULTI-CLASS GENERA

Teimuraz Vepkhvadze
Iv. Javakhishvili Thilisi State University, Scientific Institute in Mathematics Education, Thbilisi, Georgia
t-vepkhvadze@hotmail.com

In this paper we show that the problem of obtaining formulas for the representation functions in
case of binary quadratic forms belonging to multi-class genera can be reduced to the case of one-
class genera. We extend formulae of paper [1].
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ON SOME ASPECTS OF SOLVING BOUNDARY PROBLEMS BY THE METHOD OF
CONFORMAL MAPPING

Mamuli Zakradze, Murman Kublashvili
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The report is concerned with some aspects, which arise when solving boundary problems by
the method of conformal mapping.

ANALYTICAL SOLUTION OF SOME BOUNDARY VALUE PROBLEMS FOR
HYPERBOLIC CYLINDERS

Natela Zirakashvili
Iv. Javakhishvili Thilisi State University, I. Vekua Institute of Applied Mathematics, Tbilisi, Georgia
natela.zirakashvili@tsu,ge

For the areas, whose boundary or part of the boundary is a curved line, to solve boundary
value and boundary-contact problems, it is purposeful to study these problems in the appropriate
curvilinear coordinate system. For instance, the problems for the areas, bounded by an ellipse or its
parts, are considered in the elliptic coordinate system [1], and the problems for the areas with
parabolic boundaries are considered in the parabolic coordinate system [2, 3]. The problems for the
regions, bounded by the circles with different centers and radiuses are considered in the bipolar
coordinate system [4, 5]. These problems are solved by using both, analytical and numerical
methods.

The present work studies the elastic equilibrium of a plane deformed hyperbolic body. Thus,
in the elliptical coordinate system the internal boundary value problems of elasticity for domains
with the hyperbolic boundary are considered. The equilibrium equations system and Hooke’s law
are written in the elliptic coordinates and the analytical solution of two-dimensional problems of
elasticity is constructed in the region, bounded by the coordinate lines of the elliptic coordinate
system. Internal boundary value problems of elastic equilibrium of a homogeneous isotropic body
with a hyperbolic boundary are presented for cases when normal or tangential stresses are given on
the hyperbolic boundary. The exact solution is obtained using the method of separation of variables.
The graphs for the numerical results of some test problems are presented.
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