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aMdobol  BHodolb  mgm©mgdol  9FB30(390s  3M0BAL3S0TOL  SBMOM  3MYdI©O  XIMIO
31630 mMo 3H30M03900Lsm30L (AgdlMEgdgwo 3. Ggdmbsdgowo).

3900LsDO3mMMEo 53MMmJBods3gool M30Lgdol Ggbfagars dsbsbol 08 Bwbdiome dglgMgoddo,
MO0Igwdos  395MEO-oEHW3MEOL  Mm39MoGMOHO  890mbsbgmHvIemos  (GgdLMmEgdgwo .
dgLbo).

063930930 mMoao  GHOoambmdg@momwo  3(3Mmo30L  xsdol  gey3mdol  bszoombol
2459m33w935 (999LGOwMEgdgeo m. dosgbodg)

3MSMZWHEO  XRMIBJIOL  SOLBMEWMEBHMHS  5M5BMBs0  J39L0TM3Eqqd0L  LEBHGOWIGHWGOOL

330930 965030 53mbLbs® X3n90d0 sbalinsmgdwo 0dbgds ygzgars ol JgglodMogany,
HmIwgdog 99039396 9000 8063 9BLMEIMEMESE SBMTs LOIMZ3gL. 3MmIMIMORBODBIMS

3900m0L 15319590000 BIWMYPOWOO ILILOsMYdS FoMYdMEo 0dbgds MBOM Dmas©Oo
35LoL 5MHMZEISO X AMRBJOOLIMZ0L (F9aLMMEgdgEO 5. boMsB0dz0wo).

MO0 MYMEgdYEgmReo  BoAMmOZ3EIOL  sEIGdMMO  XsTOL  SMIBMBOMBS  SMIMIES®
00mblbo  xawx39gddo: bsbgzgbgdo 0gbgds, MMI gmzger Mom3EsE sdmblbs xamxdo,

OMIgroi  S0FNMZ0w0s  9Mbmmgsbo  Logdo-LsbOwm  06350G06G Mo HBmdom,
3MLYdIMBL MO MYMWGOJLYMROO LOTMSZENY, HMIJWMS 5¢IYJOMHMO K5F0 5MIBMISEOS
dm (39999000 Dm0l 253037900l Jodo®mm (FgaLMHIEgdIE0 5. J0MHMSdY).

4395 H99mm0bodbmo sdmEsbols s8mblbol 99w9agdo dmdBo®Ids LEIEG09dOL Loboom

s foagboro 0dbgds olod)FOI® BoII3EBMMOEIGHME  LogOMSTMOOLM  gMEMbsegddo,
9mIBoEY0s 53Mgm3z9 Imblinbgdgdo LoghmsdmMolm 3mbxggMgb30gdbg Fombowyqbs.

11T 9530

Dmdosh  339B0Tg@M03M  LogMggdby  goblsbrzmmwo oM ™mb-bogydmbool
™39M5@GMOHOLsMNZ0L Fmbosbo »EMEWMdOL ©iYIbs (3310539690056 4Mb© w9dgaol
L03M(3999d0 (AgALEMEGOEGOO 3. 3MIOWSFZ0WO s 5. IgubO).

39dbM030  FM53EYOR0Z0  35OHEOL Go30Ls s fowsmmo 0bEgaMowgdol sbsbgol
30L99900UL 259m33xg3 (A9aLMEgdEGdO 3. 3MIOWSTZOWO S 5. Iglbo).

mOmbosbo  s8mEsbols 58mblbs  BmBosb  335B0dgBHMmo3r LogM39gdbg  gBLIBLVIMMWO
Howosm®o 9Juodocr®o BwbdE0gdoLsmgzol (GgaLMMEgdgdo 3. 3MIOWSFZ0M0 ©s o.
dgubo).

0653M335JBHvIM 3903wgE F5GM0Egd0L 356539EHM0BoE00L 58MmEsBoL $8mbLbs 30bgMm-3m3xnol
3399 BMOH0D300L FHghHdobyddo (daLGvyemgdgwro . g3¢9gdody)

396¢MmM0L 063 gaMool 36900l Fgdmmgds s dolo m30LgdgdOL Lgbfagdws. 396EMMOL
23963gmMgdomo  0bGHYMogdol  Lodweegdom  bgdoLbdogho 3G9SO XIMIO
G®0ambmdg@Mommo 3f36003900L5mM30L 3MgBoE0gEGHMS 90AJBOL 3OMdEIGIOL QoOFMs
(B93GHgdyo 8. (HyH?Y6s830o).

M0 (33e000b B1BJ30900L 35030l sSBO0m S-E0xBIMIBEMIdIEMOOL Fodm3zeg3s s dolo
3939060L §o®mdmBgbs S-39Mdm FomdmdoEmdLMB s S-3Mmbuy® 39MHdm Fo9tmgdsmdsLosb
(899L69e0gdgo M. dogbody).

063560056 (335H0-06356006@ @)  BmAsms  2oaMmAgEgdol  bmaoghmo  Igmmol
990000905 5 9BooBo: s0fghowo 0dbgds bmyaso 33agz0mo  LEHMOGHIH0s, MMl
LOMOEgooMS3  F00gds  Logds-LobMvyemo  0635M0BGHWWo  (335H0—-0b6356056¢E0)
LO3MPMOZ0  PoAMIGEgdq00. bogobygdm@ 2s0mogmxks s sofghgds olgomo dgommgdo,
H0IwgdoE 065MRMBad6 58mlogswo BmAgdol 3609369 m3s6 mM30LgdgdL (9MHYMPYIECMBSL,
1935M5BY MBS, 9390b3sB-3500ol M30LgdL s bbg.) (AgaLEHWIMdYEo 5. botrsBodz0e0).

24



omomgdob  bydgdzomeo 3mdmImOHEoHIgool d90™M©O 06356056¢ o D)
339500063560056@M0 Bmdsms mgmMosdo: dglfsgerowo 0dbgds momddol bLomMgdiorwo
3m0m3mOHEoHdgool dgom@ol d60dzbgermds 0b35M0bE Mo s 335H00b35M05bE MO
bmdgdob 23930Mdgengdol 99m356930LsM30L. 509600 0969%s
6580303603369 ™Mdgd0s60 BbJ300L BIMIMBOMSE HBMTsE™OOL  1s3dsM0LbO 30MHMBYdO
DmBoms 3963390 3¢olgdol JodsMo (99aLOHEgdJEOo 5. 30MMSAY).

439s H99mmobodbmeo s3m3sbols s3mblbol 990gagd0 ImIBoEgds LEBIEGOOOL Lboboom

5 Homagbowo 0dbgds ©obodgIo Bo®oagzdmMmoGg@we LsgMmsdmMolm  gmmbsgrgddo,
9m3BoEYds 53Mmgm3g dmblighgdgdo LogMmsdmGmOb@ 3mbrqMmgb30gd%bY HoMlowygboc.

IV 930

2965f0gdol B3bdE0gdolsmzol guEMedmesiool mgm™mgdgdol ogbs MIboMgdme
LogM(3990d0 (A9aLEHVEgdgEOo 5. Agbbo).

bmdgdobmgzol 08  sMEowgdgwo s Ls3TsmoLo  306MHMBYOOL  IEYIBs,  OHMIEgdoE3
2905300mdq096 50 Bmdoo  ABLLBOIOMMO  FowsMmo  0bGJMGmo  A3Mgdbol
30035dAOmdsl I LbogMiowsb L Lboghggdo, 1<p<g<w (990bGrwmgdegdo 3.
3303300 s 5. Agubo).

VMO  3m98030963 900560 5050390396300 gm®mdol  geroxglyGo  Bodob
©0xgM9BE0wsMMmO  456GMmaddoL 4s8m33wg3s BmYogMm Msbomgdw LogMiggddo.
00539 BoMbmgddo sagboco  0dbgds blgbgdmao  gobGHmegdgdol  sdmbablbms  dogo
39535L999%0 (893 gdEgdO 3. 3I0WSTZ0¢0 s 5. IGubO).

M530Mmbserm®0 ©gEIMHT0bIBEOL IJmbg yzgas 965¢0BNG oBHMoEms LOHYIEXPO IbILOsMYdS
(898bONEgdIXo @. 9B36JI0IY).

MO0  33wool  BbJzool  4ervyzmdoly @S S-EO0EBIMHYBE0MIBIEMBLMD 3530060
299m3393s (9936 gdgeo m. dogbody).

BLMEMEHMMI©  DBMISO, FIOPMOOMOIE®  DBMISO s SOLMWBWMSE  IMSBMTS©O
236930900l gmxed3g30L 3300930 3509053030 5bswOBOl  JOMOMIEO  M3YMI305d0L
0085600:  boBggbgdo  0dbgds  sdLMEIEHWMGIE  90sDMTso  BMBJs0gd0lL  sOlgdoms©
296Lbgeggdmmo  ymxsdggzs  9930gdols o  3Mm33mbBoEool  Mm3gMe3ogdol  d0dsMo.
BBMEMEHMMI©  9MHDMISPO, FBIOOMOOMOIE®  DMTsEO s VLBMEWEHMYMHI©  Bmdswo

36930990l ygzgams  dglodewrm  3mddobs30g00L  qobbowgom  asdm3zergmeo  0dbgds
s0bodbmwo gmbjiogool Fyzomgdbg dmddgo LEBIMHEGHMWo M3gMHeEogdom 80wgdeo
5396930900L ©gL3IMOBREOMEO LEOYIEHMGS (FgaLEWWGOYEO 5. baMsH0dz30¢0).

MB60dmOBMEs© obsfogdmmo §MH53030 wgdgaol BmAol 06350M056E Mo AoaMdeEgdgdo:
92900 0gbgds FoguodorMo BoddErsgmol Lobamstwao mxsbo OR300 gdgAOL
Dmdol MbodmMmOFMEs© ©IYYPoEo 0d6gds 0b35M0bEH MO AsMAggdgdOLIMNZOL s
25003390 046905 sbgomo mxsbol m30L9d9d0 (gaLMHMEgdgEo 5. 30MMSdY).

439es Bg0mom 50bodbmo sdmEsbol s9mblbol 99qa9d0 dMIBIEGds LEBHsGH0gdOL Lobom

©s fodagboero 0dbgds olodgFI® BoPIIZ3EBMMOEIGHME? LgOHmSTMMOLM  gGObagngddo,
9mdBoEI0s 53Mgm39 Imblinbgdgdo LogMmsdmMolm 3mbgghgb30gdby FoMboygbs.

V g¢s30

6596530056 103M(3990%Y PR ole ol el 06@gaMsmMo ™39M5GMOH7d0L
3900LsDO3MMEMmdol ©og6s §mbosb 4msbo wgdgaol LogMggddo Bmdswo gmbJzogdol

309560 (LOWLE HBMT>EO JMIBE YdgAOL LogmEg) (JgaLEVIEYdYEO 3. 3030¢5G300).
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J fmbosbo  gJuBHBodmeszool  mgm®gdol  sdBHI0Egds  Mb  dmEOL  bogMggddo
0539635993%0L A, §mbgdom. 9bsgrmaomMo  sdm3sbol  asdm3garg3zs  LMvEs  bmds
©90930L5 s IMGOL LogM399030 (AgaLEIMEWGdIWGdO 3. 3M30EsTZ00 @ 5. Aglbo).

. obgmo  BHMoyMbmIgEHMomwo 930030l 5390, MHMAEOL 39MAM Ksd9d0L  J39008g3MMds
36905005 ©5IO0MO  MLSLEMEMBOLSZYD, SToLMIBOZg 339M9MMdM, GMI 0bgdugdol
J3000000930Mdolb  bgs  Lod3zzmozg gHMOL  Gmero  0dbgds  (dgdLOMEgdgo T
»9OY6s300).

J 965300354 BHwOMmd0L BmIol gxus1gdgdo dgrogho dodbodowMo BwbJ30gd0Ly s XIMIO
3039 GHOoL 49MEoddbgdoLamzol (9galMmergdgeo 5. dglbo).

J 39039¢ 95BHMH03g00L d93L9doL 3MMOdMToL STMbLbs: ghmgmewro LogMdol J9gdmbsbrgtrmen
3650 Me BbJ00ms LETMOEGOOm 50aML MboGEHIOWMWo osBHMoEo dmEgdvwo 30639¢0
LEH®oJMmboo (AgaLEmEgdgo w. guMgdod)).

. 3booBNm  Bbd3050m0 G0TBOLy s MOTB-30BdIOEHOL 5356900l  sTMblbs  sbogro
3M3LEBIOGHWMo LogMEggdol BsMBMYdTo, HrMmEgLsg sdmEsbol 3m9x80(3096¢Jo0 Ieogho©
mb30Egds@0s (AgaLOMEgdEGdO 3. 3030WSTZ0EI0 S J. JMMESAY).

. S-dgogto 396dm FoMImgdmagdol bgbogurs s domo 2sdmygbgdgdo (AgdlMvIEgdgEro ™.
dogabody).

. 309J30wo LodMH3wggdoL M30LgdYd0 IMPOBOEFOMYINYO DBMTEMBOOL MZselisbOOLOMm:
LoIMSZ3EIMS MJMOHOOL A5M33999w ImEYEgddo sybowo 0dbgds 9330 LogmEol
obgmo  3OHMaJ30MEo  J3glodMmegaErggdol  SOLYdIMDS, GMIYd0E BEMdIE FsMMOOMI©
DmTomdoL  M30LgdsL  ygzgems  5Mbm3zsb  LogadeoLolMve  0635M0BEHM  (335Bo—
063960056 Mm)  BmIsms  3eobol  dodstom.  39Mmdm, bobggbgdo 0dbgds 53 Log®Egdo

BBMEMEHMMOI® YA IGIIYMRO©O  3MMJJ309wo  LodMmH3EGIOOL  MZESEO MR sbOL
a®LYdMBYS, MMIYE0E BoMogl Jmgen LogMgl (AgaLEHWMGdYEIO 5. bsMsH0dz00).

g39s Bg0mom 5060360 58mEsbol sdmblbol d9wgagd0 dmdBoEgds bGeGH0gdol Loboom
©s Podagboero 0dbgds oldYFI® BoPIIZ3EBMMOEIGHME  LgOHMITMMOLM  gM®mbsergddo,
9mdbsEY0s 5aMgm3g Imbligbgdgdo LogMmsdmMolim 3mbxgMgb309dbg FoMbowyqbs.
30mgd@do Ho@dmoagbomo 1s300mbgdol 06303 FsgolBMBGHIdOLs ©s MIEMMbEYdOL
3mbsfloergmdoo GoMgds 4ma3gem3zogreo bslfsgem-Lsdgsbogtm Lgdobstgdo:
ol¥ 5. G5BB5dol Lsbgemdols 3507995¢030L 0BLGHOEMGO (bgeddmgsbgmo 5. batsbodzomo);
Lsgdotomggaml ¢9dbozamo Mbogzgdlodgdo (bgerddmgsbgero s. 3060sdY).
505959500, 5. bs05H08Z300OLS S 5. 30MMdol byerddmzs6gmMd0m Lsmg@EHmMm 3MoMsdxd by
U§o30mdL Mo EmgGmMBGEo.
9900pmd  LosbaoMmodm  3gMomdo  sagadomos ™Mo  Lsmd@Bm®o  olgh@ssool
3LEYEgdwemo 0990l Fomanbs LooligEsgom LudFmgdby.
3. 3030ems330amls, 5. dgubl s 8. BHgBMbBsdg0ml IgaTomo 3§30 dmIszsen LssbsMmOdM
39600080 3 EMIEMMBEHOL Indbsgds.
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290590l LobEGgdgdol  mgmemool  G9gdbozgdol  Fgdamdo  dodmygbgds  seEadMYdOL
(396dm, MHAMDBY 5¢agdMHYOOL) IH35¢b0MMBYBOL 9539]EwIM0 3930l dmMER0BIGOOL
50F9m0L L5300boLEET0. (. BIbYMGSIZz0w0).

7. X39980L 3030m0mEmy0q00L 35656 FHYds s gbfagus 3mgn0E0gbGHd0m 9090l XaIRqOOL
Bobg3MdglgM8o s 8500 39FMMZolm3oL LoFo®mm Fgdbozsl gsbgzomsmgds; 39Hdm, o3
33000900l 250MmmM3Ws (303CIMH0 X AYBJdoL F98mbgg3500; Agmmg 3:m3MIMEIMYO0m
30965 X3390l 49RMHMMYdGOOL 909wl X a959d0L bobgzModglgtgdols Lodwowgdoo.
(5.35330600).

9005600 gd0L  bgerddemgsbgwo b.obsbo®odg @0l MsBTsdol omgda@ozol obl@o@mEob
390MoL  25Bgmaxz0gdol 25339 s LodoMmgzgguml  dgboghgdsms gomzbumo  s3s9d00L
9350093030mb0. 350 5Fols ol bgeddmgzsbgermdl 5OBLSTMIZOMIM, 9350JT0ME MEYRIBODIGOSL
“0000oLoL Jomqdo03Mo 39;3609609039d0L 396¢®0* (http://www.tcms.org.ge), HmIgelog 3o9bbos
M0 LsgOMsFMEOHOLM I60d3069wMdOL F5009T5BH03MOO wMbsero ,Journal of Homotopy and Related
Structures® oo “Tbilisi Matematical Journal”, ®m39e 96 306039l gosbbos 0835J¢ Bod@mOmo s
MHMIgms 003500 MgsdBHMM0s b.obsla®modg. 30M39wo dsmysbo 0d93gds Springer - ol doge
(Germany), begoem dgmeg Project Euclid Publishers of Cornell University Library and Duke University
Press-ols dogt (USA).

b. 0bssodg 5ol JsmBmwomdo 500sMPRMEo 3060390 bsGolbol gJudgdEo 3mimemaow®
5¢g06Msls o K-oogmeosdo. 9l domgdmmo sggl Bvbsdgbdm®o  dggagdo 9 ©stygddo.
LobgeEMd® doll JogH goboboBzcs Logbgdom  MgymEs®Eo  bogmEol LMo Gogol
23985MMMGds s LabBweo Mogol bsBMEo. 5356 Fgdamddo Fo®dmadzs LoghHEol  sboro
2396Bm30gdol gbdEos @ oMy 930l Bogder 0gbs 3MB3sIBHMMO S WMIHEYIMHS©
3M335JBMo LogmEggdol d608369¢Mm3zs60 QoBBMYsGds. s0am FMBJBHMOMYBOL LosEgwodgools
MJMM05 DMAS©  39393MO090d0. boLIBOIMS IMMYJ30Mo  3¢sbgdol Jodsmm BMbEHMmMOl
3655090 FoMIMgGdMwo 3wbdEHMmM9d0. s35Lmb ©s393d0Mad0m LsFoMmm 4obEs Lod3woEom®mo
LodMS3¢ol  3BgdOL  ABBMYSIds s BLYZMLOA3OoEoMMo BoIMOZEggdol Tgdm@EHebs s
399mygbgds.  GL  gmbJBHmeol  s6sdgemmMo  Fo@dmgdmo  gmbdBHm®gdol  Lsdosegdoom
bHLOSMOS SWAIOOMEO S GHMIMEMA0M0 K-00gmE0900. Ms@ymaom 496Bmdowgdqddo sopm
305GHM0305¢wMH0 Lot 300953030963 Jd05b0 sedM o K-X 893900, HmIwqdog 34969000350
92MAgqd9b J0wgboll K-ogm®osl. 903 x3953930L  99303560056@ Mo 3mdmermaools @
3M3m3mEmaool  0mgmeos.  Jobo  1BdOErgdom  ©IIBHI0EWPS  “YIODIMW®  MHMEGIOLIMZOL
30@bmMmol gmGmIMws, GMmIgErog 939533060908 dowbm®mol dgmMg K 2 seaqd®vyee K-g3wbJ@m®l
999963 Mwo  xami3ol  dgmMg  06@ Mo 3mIMEMyosbmsb o MH®IWol  EMM™LYE

2399myggbgdme  0dbs  LGHYo0bdgMol  xamMzol  ImddgEads. goM@S  STobs,  9d3035M05bEMo
0639365 MM0  3mIMmaooLbsmzol  Jowgde odbs  Fomso  Gogol 3m3nol  BMGIMEgdo
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(9-535¢5d9gbm56 9H5). 50M EMMB0GHYdEO 5¢gdMYdOL K-mgmcos dgomgbols 3mblG®vdszool
390mygbgdom. G953 2999MM0sbs SWAJPOMO s GHMIMEwmaoMo K- mgmMogdo gho K-
MYIMMH0SQ.  503M SOIGHMOZ05¢IMH0 LILM™ME 3Mmgz30(3090EGHIO0b0 YMsMYMmBomMO seAgdMmwo K-
X3MBJ00, OHMIWGIOEG 3909905 3MLYdME LaliMer 3mgR030gbEHN006 ©IEIdOm seygdcIme K-
X295390L aMdgaero BmlGo 800©I3eMdOL LEbom. WMIsWMESE S8MBBYJoo SEY9dMIBOLIMZOL
59330305 39Md0L 303MmGHYBS 5WRJOOHWYO s GHM3MWMPO0IM0 K-Xxav953930L 0DmIn®OzoBIol
dqbobgd.  sFolomgol  LsFoMm  8goddbs  (00.396Es30056  gPms)  sbsgro  wBGM  Bsdobo
AHM3ME®a0990H0 06350056@E0L 990mE9bs 30Mg sHOL  FHMIMEMY0MMo K-mgmtos, 35 gerwmgo K-
09mM0s ghms s Bshzgbgdo 0dbs, MM sEgadMwo s w30 K-xamsgdo ghmdsbgmols
0BMIMOBMYos  339B0  BAHVOWMMO  MIIWMe®  sdMmBBgJoo  seaqdMgdOL  BIGMHM
3wobobomgol,  Mmdgwog  dgoEegl 09360 3600369wm3zsb  BbJgombogom®  sanagdMgdl.
(00.396Q0g53m56 9M05©) 2ob0TsOGES SHEGIMMO© Mo30MbIWMHO BOZsM0BEMo K-xama39d0
©5 50am 3035056  K-mgm@ool 4Mgbgol xamxo, OHmIgmog §omdmoyqbl Loty
309953030953 900560 303500566090 K-x9ma3900L 30600306 BOZoMU. 25005 5dols 98 Xyw9I5gdoL
5393000905 30350056 K-%94m5390msb dmbs g4Mdgeo  BmLbGo 908gz3emdol  Loboom,
MmIgeoE 990ddo 3o6BMAS®s BHHM0DbY 0GB 35GIRMOOLIMZ0L  mIseroBoEool s
3MEM35e0Bo3ool  aMdgmo  BbGo 800EI3aMdol  Lsbom. ©9E303s MM LHIMMNMOZS©
Mboxgm®mIMms© Fgomnbsbrzmmwo s30mJbodsgommwo ghmgmeol ddmby bEsdoww® 5Mgdgl
3906 g0L 455hb0sm K-Ogawamstmdols :dgz0lgds.
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1999 gl 06sbols d9bogMgdols s ¢gdbmermaool LogMmsdmMolim bmmobdol sbgmmdols
30639¢0 369305
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®. ©3095030¢ds Joom  GamEol  00dMmEEol  Lsdemgdom  GHMOz0sWwMo  HMx030
AM3MEWMAO0NYO0  2oBIOMNMIOOL  AMOIWM0  3mIMEMP0M0  396BMToEgdol  gmGmIms,
6HEs 300mEYIo MOl GHM3MEWMmAoMGms© 3m3gM9b@wmo 3smEbgbs Bmyeo. 58 dgogyol
2490mygbgd0m 356 s0figms  4MMmmMIbEOZoL  353JRMM05s LGB0  JoBIMMMIDJOOL b
qbddmMmo s Foomm  25xsMHMMIdOL  353JRME00L  FEMdICHO  30BMEMy0Y»HO
2396BMmTogdol  GmETMws. 290339 d9bEm390do  Fgogsls  Mymerol  d0dmEYIEol
L5TMOEGO0M  HMBGHMOZ0ICMEIO  QOTBIMMMIOOL  ZEPMISMEOHO  3MIMEMP0H0  JoBBMT0gds.
50 0909300000 .30y dbadMog  30MHMYBYBT0  OEYdOMO  3sbbo  adols  o.
35edghoby o 0.-g. Lol (bLEHMI3MET0,03900090) B0gh LMW ™G  3OHMOEISL. b
9Mgm3g  29b3oMES  9dIWNMMO  35BIFMOO0L  BMBIBHMM00  SMGHMOZ05CMOO  FOBIMNMYDY,
00000  2MOIWNMHO  256DMT0EGOOL BTN, S sTIBMIE MBI MO  ABEBMToEgdols
F9x35L905, GomoE  SMLYIOMOE  F9BIBMYPss  MbMmgwo  FomgToB03mMLgdol  Fg9agdo. Bsb
3965300005 Bobogobo  353gaME0sms  MIMOO0L  Lsgombgdo  Mm3gMsGHMMgdosd  xamBms
390930600580 s Sbgmo  Fobogsbo  3939aMmMH0gd0L  3M3IMIME@aool MgME0s. 8sb  LEMHEs©
s0f96s  30m3mAmemyool  dgbsdsdolbo  3mI3gduo,  AsIMmmMZes  3M3MIMEWMYool  XaBIdO,
Q59bsL0YMS  3M3MIMEOMAOMMI®  BHM0305¢ M0 Fobogobo  353gamM0gdo, Joomm  dobogsbo
3960L  20535MMadOL  9MLYOIMBIOL 5930 gdJ0 S 153dIMOLO  JoMMds, o3 B39MEgdMHOZ0
390930MM0900LmM30L  LoBMYsEME 9O 23538, 0.0 wYs830¢ s gobsgoMeMs  Fobogsbo
39093MM05ms  MYJMM00L  Bozombgdo  ™m3gMOGMEMB0D  KAMBDS  39AHIRMM0sdo s SLYMO
Fobsgobo  3539aMmMm0gd0L  3Mm3MIMEWMY00l MMM, 36 LOHMs©  s0hgMs  3m3mImErmaool
d9L50530b0 3™03egdLo, 2300MMZ9d 3M3m3mEomaool X3MIBJO0, Q53b3lOSMS
3M3m3MEMma0MMo©  BHM0305¢mo  Fobogsbo  39dgam®0gdo,  doom  Fobsysbo  3960bL
23985MMOMGIOL  sOLYOMOOL 930 gdIWo s LB3dsM0olo  JoMmmds, o3 B3gMEgdm0oz0
390030M0900LM30L LEBMYPSMP 5O 23593L.

0. 953300l FJoghH gu3sbger FomgToBH03MLYdMD b.-3. 35BOLME s 3. oEMILMSE
9o dgbfegeowos dmddgqdol bsgombo 0bGYMILOL 3JoBHgam®ogddo. sbgmo 35GIRMOOOL
BgooldogMo  mdogdBHolmgol ds; Fdgdmo@sbgl  MboggMLowymo 935300 BmYso gjomeols
(USGA(A)) ©@d gdoom®ol 3690900. 993965369000 993035096 NM00 4obegBo@  39G30MHMMYdsmd
053sogoEoMgdgwo  mdogdBHolL bgdobs, MMmIgmoa AsbTsMEIIMWo ogm BO. dMOLYML, Q.
x96gwodols s 9.0. 39ol dogh 00539 3900MmEI0 RO BMASO G030 35GIRMOOOL
3900bg935d0.  900gdE0s  0bEgMgLol  35@gam®osdo  bgdolidog®o M009JBHob  gdomMol
3MLYIMBOL  99930¢gdJO @S B13TMOLO  FOMHMDS USGA(A)-0b $gmdobgddo. domgdwmos
USGA(A)-0b  3mbbEomvdsos s @sagboeos dobo m30bgdgdo. dogdeo odbs gjom®mol
3mbLEOMIz0s  FoboxzoMgobo  ImNEgdol  35@gamM0sdo s gomMmol  sMLgdMdOL
15305M0LO 30MMBS SEIGIMBIGOMWO SERJIMJIOL J5BJeMM0sdo s Fglsdsdolo 3mbLEGMMJsos.
30Boloby s IMYs830ol  dogl  Bglfegeroos  9M53MBYGHS30YMH0  s0dBOE-3w9lmbol
03900900  (NLP-5¢029869d0). 9500 9ma339Lb 0030Lv535¢00  NLP-5¢099369d0L  3006L36yd30o,
29685M@gL  NLP-5¢02986900L  3m3mdmermaos, dgolffsgangl dobo  m30Lgdgd0, dobo  3sgdoMo
3bmdog  3mbdoerols s @o0dboEol  3m3mAmEmyogdomsh. gl 3m3mdmermaos  3gMmdm
d960b393580 0derg3s 3OO0 3UYOLMbOL  HEEGOMHGIOL sboen  3M3MBMEEMOsL. d9dymddo
3oBol0s, 0830 S ™MD JbsTOEIL s 2odMmo33wogl  Mm®IBGHOZ0 (oM 3gbo-
0oOgbgbs)  9M03mTMABHO30vIMH0  3wolmbol sy gd®mgdo s  Fsmo  3M3MIMEMA0gO0.
0.0500¥95d30¢0L  MmGo  FOMTs  gdwzbgds MO  3OHMBEGIOL  sIMbLBLL, GMIgwoE RGBS
05mgds@ogmlids  x-. mEgd Gl 300 LS, s  OMIgEoE  9xtMgo39
Bo0tygoodgdvenos omEal 90mdgddo. 3OHMdEgdgoo gbgds o0dboEol sEaqdMmadlL, GHMmdgwos
23903390 sDBM0m  gobobomgds OMyMOE ol seRgIMHOL  SM3MIMGEH309M0  sbogmyo. gu
39002900 @5 9306 Mogzbg 9MIJIgo XaBgOoL JoEgdMEo MYMMOs 0dEg3s Logdzgel
2399m3094gbmo 03039 doMmTs  mEgl  Igusdg  3OMBEgIol  sFMLsblbgrs,  MM™Igeros
23963390  SHOHOM  QoaMIgEgdss 300390 MMOLY, s MMIOL 58mbLBLL mEgl sBMom
003453500 Bymeol  s0dbogol  K-oogm®ools  sbogn 369000009, 00.00000¢95830¢0Ls
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39005690 3509ToBHo3zmbol B4y, dogMol dog dood gMomdrog dOmIgddo dglfsgeroro
0d6s X5339960 gMBEGHMOd0L Ch 35393mM®00L 3mIME™M309IH0 S 393IaMM0o M30L9d9d0.
X93399600 BbdBHMMIdOL (36905 Fgdm@obowo ogm dsrmgMol dogh s Sbgmo Lsbol 33wg3s
390mm535H90v0  0gm sMgmzgg ol Foge. Boo 2obIsMmAEHIL BodML30900, JMBOBMI(309D0 ©
LYLAHO 9930350 IBBHMBGI0 5T 39BHYYME0530, @S  I9IBHIOEIL, OMI  JTOYMBOEIGdS .
Jmowgbol Bszg@owo Imge 35¢gam@ool CM2)-CM5) sdbomdgdo.

390m@BoEos  IMmEoxgooMgdMwo  0bEGghglol  35Ggam®ool  3bgds,  dsLdo  sgdYOo
MB039OLwo 935300 dMYsO 9JBHMOM0, MMIwol GHgMIobgddo JowgdIE0s 9JB™OOL SOLYdMBOL
3MEOIOGE0 s Bo3zdsMolo 30MmMds. gl 8909900 359mygbgdmos BMY0IMHMO K 35MmgE0bo
9mEgd0L 3939aMM00L dgdmbggzsdo, MHMIgdoE 56 Fo®dmoagbgb 0bEgMglol 35Egam™Mosl.
9mbsbE0s S GHIMbSE0YE05eRgOMGOOL Togo0mgdo, MMIWGdOE 93059mzowgdgb Bgdl dogk
QMg 300gdMEo MYNMHYIoL 30HMBYOL gL sOLYdIMBOL Jglobgd. 39Mdm, AoBTsMEHOWWOos
3@ gMbsgomo  (Gglodsdobs®.  g-se@gMbogomeo)  swrggdMol  sMGH030  0EYIO
LEOHYEYNGOO  SEEIOBsEoMo  ((Aglodsdobo@. g-5er@giboomwo) swagdMms. FJoEYdIIE0s
YO 5EygdMHOOL  TobolosmMOYE0  M30L90gd0, M3 A9TMYgbgdYos s EHYMbsz0o
390MHJdoL  39BYpMmM0sdo  gdGH™mOmOL  sMLYGdMBdOL  13d5MOLbO  JoMMBdFIOL  sLEAJBI.
239630m5M9dmwos  ®3000mJdgEo  X3BJOOL  3M3IMIMEMmaool  MIME0s.  3m95oiE0g6GL
§o6m8mogagbl Bgal Joge 996850FHgdM0 B S1gmo Lsbol Xawabg. s390Mwos 3Md3ergdbo
03039 00090l dobgzom, HMIgwoa HoMds@Ggdmeo 0gm gobBmysgdMEo wWs0dboi - 349Lmbols
3¢90Mgdol  99dmbggzsdo. sbgmo  3M3MIMEMA09d0 9393000005 dglsdsdolo X AwYBJOOL
303m0MMm0g0mb s sbowo MmdogdBHIool - mz0mBmgdgo Foadqdol 3M3MmIMEMA0gOMD.
dglfogarowos  3m3mdmemyogdol Lbgs m30l9dg003. LEOWmymaowo bsbg doomm  dggads
39303MO0Mo  XAMRBJO0Ls ©d - X395M9©0bodmMEgdol 359G gamMogdl dm®ol
59300090 gdol  dglisbgd. Bmbobwymos 306MdJO0  c-x39MJE0b  FMmEEgdBY, GMIYEo3
003935 993035¢9bEMBL FLodsdobo® FobToMEGOME 353 gaMM0gdL FmMOb.
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9m©gdol  3mbgdom  2obLyBM3OWMWwo 0bguloMgdMmo  3539aMMm0gdol dodsto. dol doge

990m@GHobowos 9539d@MOH0 930l GHodolb dmbsol 4obdaM@GHgds s ITBHI0EYOME0s, Gmd
oM 3bgbs F9M0wgd o gMBIBHMMO 5oL 3MImbsMo 35306 s dbmerm 85906, HmEaLisg 90

d9M0mgdom  0bEwEoMmgdywo  dmbss  9GOL  9xB9gdGMMO  ©HI30L  BHo3oL. 83  Fggyol
2399mygbgdom dmEqdweos LodMms3wadbDY, PoOBHOWMZ396 LEIMHZ3EYgODY s HBMYOIHM MM by

91 gd0l 3539aMmM0gd%DY 45bLEBOZOMEo 9839JGHWM0 3oL GH030L Fmbogdol LMo
bOLOSMYDS. BOMYINME0S 5M153MTMEOIGOIOO HRMEGIOL A5535MHMNMIO0m F0MGINEO bJoEWsMgdOL
d933w0b B6dEHMMOL 3MIMbsEMOMdOL 3H0GHIM0wdo. ©IIBHI0EIOMWos, M Barr-ob sHOHO® -
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05906, MHmEaLbsg oL 5ol FobogmdmboMo. 356 JooMm sMEoEIdYEo s Lo3dsMolo JoMHMdS
0dobs, M3 mIsMo@ §oMmdmagbo® 395@gamMosdo (dobos dmOHzobdo ogmb 9gugdBHMGo
©5(930L.  ©93H303gOYWos, MHMI IMbMOoEIWH LodgBHMOMEr MG  FoMmImoagbo
353930609030 3mIMES30IM0 dmbmogdol {dobs dm®OHxz0BIGd0 sGOL gngGHIOH0 ©sF30L.
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MH0Iwgddog 3M3MGHE0H0  Imbmogdol dm®xzgobdo sMol 9x39dGIM0  ©sfgzol dsdob s
dbmEomE 35806, HmEgbsg ob sGob Hdobs.

0. dgLsdE0IZ30eds 9gdgbEHIMME BHM3MUBT0 496G EHS BTMWO BrYMEOL AOEIMSL FIRIODMYDS
©5 99333030 29l gbsdgbB Mo mgm®gds SO F9BIMHMMYdJOIOLSMZOL.
©59%30(390w0s, MM 9egdgb@sME GHm3mLdo dobsgobo ImEMEgdol 3s@gam@osdo Chase-
Sweeler-ob s Ligon-ol 4o@vyol gmM09d0 993035¢9bGHuydos. domgdwyemos Masuoka-l ogm®gdol
00353)93MO0M0  256DMA5Ids, BMIGEOE 9M53TMESE0MO MRMEGOOL 25535000 gdOLsMZ0L
9bBMogdl 08 3oy 3bMdO GodBL, MM 3MINGEHEOMMO OMmEgdol 335309 dMEYJwOo
2395390MGdOL  FgUsdsTOLO  BIMEMOOMO 303500l XAIRO  SMOL  SToEOOL  3M3MIMEmyool
30639000 X3ROl  0BMIMOHBMYo. Jogdwos 9.5, LEHOMIGHMOMWo  MYIMGgds  3m3BoL
0 gdolsmgol  3m3x8oL  swagdmol  dodsMom  bgdolidogh  goafbmer  Bmbmoowe
390030M0580. 4563L5BL3MME05 A5l BbJEHMMOL (36905 O ITEZO(39OIE0s DBMASLO 9.§.
LAHOMIGHMIOMEo  MYMOMYIS. ITBHIOEIPMos, OMI  LEHOMIGHMOMo  MYMOYIJOO
2496Dma500Mgdo 3m3x5oL ImEregdolsmgol (ob. Aguiar, M. and Chase, S.U., Generalized Hopf
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modules for bimonads, Theory Appl. Categ. 27 (2013), 263-326) ©> 3m3@oL MY gdoLsMNZOL
3m3g0L 5¢9dMol F0dsMm MMy FMbMOEICWG 35B9am®m0gddo (ob. Bohm, G., Chen, Y. and
Zhang, L., On Hopf monoids in duoidal categories, J. Algebra 394 (2013), 139-172) s60bL Bggbo
LEAHOMIGHIOMEo PHYMOGIoL 3gMdm Fgdmbgzg3900. dgamEboos d0dmbsol s 3m3xol dmbswols
2496856390900, OHMIMIBOE  FobsBMASIIL  B0sEIPIOMOL s 3Mm3GBOL  sERJIMHOL 3Ol
369090L. ©s9(3)303900s FobBMYsMYdIMWO BMbELTgbGHmo mgmMgds 3m3xz0l ImEErgdols
d9L5bgd. IBHI0EIII0s, G sup-LEHOVIEIMJOOL J5BIMOH05DY 9dEOMIOEo bgdolidogho
930609 39¢93MM05 MOl IMMOES-993035¢gbEHGO sup-dmbmool. dg8m@Esbowros 9HmoE0x039
3939300057 45bLsBOZOHIEO TMbosEOL s 3MTMbsEOL sFyz0¢gdol 369ds. 65B3969d0s, BrD
B900L30gM0 Y30 gds FoBLEBPZMZL 9.§. MoEoMbsErmE FMbIEMML, Mg obsBmysgdL
3M5906MHgd0LSMZ0L (36MIO MoE30MbIEIE GMbEBHMML.
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O™ @®Is©s©  FoMdmygbs® IMbMoEIwH  35@9aMmOM0sdo {jdobos FmMR0BIGoo 9GOl
99399300 3oL BmOR0BIGOO 5T J9BgMM0ol  3MIMEIGOME dMmbmoEgdoms s Jomnby
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9. bBogsdgd 99653000505 Ol 5¢rRGIMIOOL 510509 M0 dmE J GHIEBMOWWO oMY
B59Mo3@q00 s sfgms ol 5eygdMdolL  b0ggMLsMEO  J-396GO I MOHOGIOEOMI0MNO
23985M0MGds. bdoersdgd (6. 0bsbo®odglmsb gMms) ssgm fobsxgsMgoobo dmpmeErgdol dm
J 3m0mwmyogdo ©s 8oogl 3m3xol gmmImws Igmeg dnE J 3mdmErmyoobsmgol. 96
(LgROMLMB  gOoE)  Pobs30mMS  9d3035M0bGH MO SdJMEO @S  LodgBHHorEo
3m3m3mEmaool  0gmMOogdo @  doomm  mgm©gdgdo  gMoMoMmadmwo  aMgbowo
39393MM0M0  X3IBJOOL S 2M0MOMIDOMO  3035M0L  353JRMO09d0L  3MIMEGM30MEO
3w0b0g0353008 globgd. 3sb 96 (3oLLMB S WOHLMIB M) 35dM033e0s Es0dbO3OL
B-5¢p9069d0L  53mblbsmdOL s  Bow3MmEIbGHMOMIOL  Logombo, gsbsgomsms  Ws0dbogol
BoewagdMgdol  x35Mmgobo  BmEugdol  mgmMmos s  SEfghs  dgmMg  33MmIMEMA0s
X3950g0b0  A9GFIOOMPIGOom, Tsb  spMamzgg  Toom  Foswro Mool 3m3xoL  GHodol
B0OIMYWId0 Ws0dboEol B-5¢a90Mgd0L 3mIMEMA0gdOLSMZ0L.

92900 990 90wo  B6JBHMOMGO0 XaBRO0L, SLMEOMMO 5EEgOMmGOIOL S ol
39090l ¥35M90bo  dMmEIEgdoL  353gMMH0gdl  ImGoL.  Jogdmo  Fg9Rgdom
2396DMA50gdM0s  JEobOZMMO  XAMBMOO  SWRJIMOL s YboggMLogrymo  ImIZegdo
3¢y90Mol  3mbLEGHMWI309d0. Tggdmo  BMbJBHMMYdol  BHmdobgddo  oYYbowros
3930060900  @ob, @500boEoL,  SLMEOMMO S EOSLMEOWOO  SEIYGOIMHGOOL  XZ9MGO0bO
9mEEgd0l  3939RME090L 0L, 39B300000900s  9ESdJ MO GgbbmEo
659653900 Qo Q505¢obBMIogdosbo 3655090 30m@my0900 ol
b3969¢adMd0Lm30L,  3m3-ol s  3m3-sodboEol  sEIgdMIOOLMZOL.  MOMMYMEO
0503560Lm30L  FoMgdmos  godmygqbgdgdo  3gbGHMINO  FoRIMMMYdJITO, (303WOE S
3mbdool  3mdmema09ddo.  dqlfogwowmos  39bGHMIMIOHO  2oTBIMNMYDJO0  s0dboEoL
3C390MHJOOL  39(H9MM05d0 Ol sAJIMIOOL  J3939GJAMOO0L 0T s  FOLYOMEOS
390N 25x35MHMMYdIODY 89300 Jsbo3MMHO BoJBHOL  ABBMYPsIds 98 BoMHOMBOM
39000b393519.  gob30mMgdM0s  WH0dBOEOL  5¢RGOMGIOL  9M9dJWMMO oMy BsdMmszero,
d9LFo3e00s oo 3538060 s0dBOEOL SEPGOMGIOL 50509 MEO EgbBMOWIE BTG Db
5 3009005 Jobo 259tmyqbgdgdo s0dboEOL 3MIMEMA09dT0. 93930 s TgufogErowros
39BHMM Mmd09dE0 500b030L 5eRgIMGOOL 35EJAMM05T0.
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©.  Bobym®s8z0mds  9gobfogems BbdBmmms  39BgpmMogdol  sBarysdoMgdols,
3MbaMmab30gd0L  Q9BsMDMYdOL, o Lbbgs  35@gaMMH0Mw-5¢gdGMHyemo  m3z0Lgds. smbodbwmwo
39003900  456Bmgemgdyemos dol  Jogh  aMmmgbozol Gm3mbdo s gdMmgdols
96535b50HMBYOOLIMZOL. Fob F00M BLEHMIEVIE 35¢39a3MM07d30 BodEMM0BsEool LolEgdgdol
93900l gMm-gMmo dgmmEo s  Bsdmgbos Lbgs dgmmegdo sugmo LobEgdgdol sagdobsmzol.

000900 899900  250mygbgdyamos  s0gwIMHo  X¥AMRJoOol,  3g0G0byol  semgqdMgdol,
©M35M5© 3M335dEGM0 509G IMHO K ARGl s bbgs 3mbMEMImo 35393MmMH05d0Lsm30L. d5b
249653000005 MM gb030L 930l MYMMOs 535¢R5T0MmYOOL M30LYdoL IJmbg JoBHgamMogddo.
000gdMmo  999agool  asdmygbgdom  seofig®s  9x39dGHWIOo  3mEsfgzol  BmMxz0BIgd0
AM3Mmy0Mo bogM39900U, 35mMEBoL LogM39900L, 3mA3sgEwIMo 35bm®Ozgol LogMggdol,
393030 LogMm3ggool s b3S gqmdg@Movymwo 496900l 3mb63MYGME 353JyMOM0J0T0. oM
50ols, Badmgbos seagd®MgdoL 08 FMeg35bsoMMdGIOL LOBEIJuLMMO sbalnsMYd, LowsE Y39es
50930 ImORoBIo gBgIGHMO0s. o0 TMMOLss ol IMe35¢bs0MHMBYBO, Lool Bwdsm@gool
999963 900bsm30L sMLYOMIL BT OO BMOIGOO (X2BIO0, 335D0-XAMBIO0, W39d0, S
Ubgs). Bodmgbos 3938000 sbgmo FmMIJIOL sMLYdIMBOL Logombls ©s GHgHdgdol AswsFgMol
LoLEGgdgool MYMMsdo 39O (3BMOOE 3MbRBEIBEHMOOL 30OHMBILMSD, o3 0dwggzs Bgdmo-
5©b0dbmo dMs35bsoMmMdIOOL 3m3bol LogomMbOL seYMMH0MINEIO A5FMHOL Lodroegdsls. b
dgobfogms  MgAMWsOwo  9308mMHBoHBIJOoL  3slol  9BaGHMMo  ©IHI30L  FMOHBODBIGOOL
3LP3M03 BMdg3930L F0doMm FEYMOEMOOL  Lszombo. @IbILIMGIMMos T98330MIMdIOM
Mmbg ImEEgdoL bEHdOEO 353JaMM0sdo Imbm/9300mMmEBoBIJd0 s bobgzgbgdos, Mmd gl
3909305 563 909 M0s (BHM0Z05¢mo dg0mbzg3g00L 2oM®s) s SMEF GHMOIBYMWOMEOo.
2396BMYMgdmwos 3mbEHM0s3060L MgmEgds 080l dglagd, M T_1 GHm3MmEwmaomo XyMB0
LogLYBOM MYYMESMME0s 00 FgdmbggzoLImM30L, MHMEILIE XMBJOoL bozlzwrs 4353l Lbgs
3¢90Mgd0.  IgLHogeroos  BHM3MEMAOMOO  5EggdMIOoL  IMo35¢bs0MHMBYdT0  GdarEgool
3MBLEMMI300L SPgMol Lsgombo. Tsb ssgm MHga0mbyddo JogMoEovo 3Mm3glgdols s bbgs
LobGHQIgooL FomgdsBozmMo dmEIErgdo, s bsdmgbos 58 LobEGHYIIGOoL FsMNZ0L M3E0TSWMHO
3565993Mgd0. Bs3mzgbos 15305M0OLO  JoMHMds  0dobsmzol, MM boz MBSO  sYYIMHYdOL
06535¢b50MmMdSd0  B9dsmBJdOL  gargdgbBHadl 3dmbgo bmGmTsMo  BmMmIgdo, Loosbsg
0030000, M3  gz9ws  3MmEsHg3ol  JmmxzoBdo  gx8gdGmos  bgm  IM935¢bI0MHMdST0.
©59%30(390990s, O™ g 153dsMOLO 30MMdS LEMW YIS OlYE FMIZ5WbIOMMBJBT0, HMIdO3
§o60mgdboros GHgMagool 2ssfgemol 9.0, 30b53wmgb@mMo LolGgdgdoom. Basdmgzbos Tglsdsdolo
0539000900. 5BLEMIIGI 39BJaMMH0g030 sOfgM0w0s 0bgmo 9539dEHwIOH0 930l IMOmR0BIGdO,
MH0Igms G0dsMm  ymgzguo MR  9300mMHR0DBIOL BMBdG30 MOl  MYYMIMHVIO
9308mMOHxzxobdo. dglhogerowos Lsgombo 0dol Tgbobgd, MHm@ol Mol  (989dG1M0) sHgzoL
9mOHR0BIGOOL 3eslo Igs®o g3Mds)Bgdol Jodsemm. 5.05MEL063MZLOLME ghmao Tgbfagerowos
9m9d0L  BEG0OWWOHO  35@gamMool Lbgsslibgs m30Lgds (d0Mm™M3900L, 6sdM3wgdoL s
3Mbs3Mo3wgdol  sOBYOMDY;  S0PgM0w0s (BmGTsem®mo) IMbMImMMOHBoHIdo, 930dMmOHB0DBIYd0).
©59%30390wos, MM  dsmEbbosb d99330MgMdom  Bymewby FmEEgdol  LEHdOWMMO
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3. 3533mM053  dmbmoolmzgol  sogm  3m3mdmermaool  dmbmogdo  3m9n303095EJd0M
BobgzMoimEmdo s Fomo dsdmygbgdom  sbslosms bsbg3MeEIm©Egdol IMsogMol
239983900Mgd9d0  dMmbmoEOoL Lodw)sEgdom. 5xdoLIIMO 9EOEMO BMBIEHMOOLMZOL, Mmdgeos

239BLsBEIOMos 893393900  bsbg3690IMEIgdIOL  353gamM0sbg s  603369wMdg3LY3

3933039000  Bobg3MmoIMEMEgdol  353JRMM05d0  ©9OIMEmdL, 36 sopm  FoMdmgdmemo
5364 BHmMgdo  (500Lsm3ol  LoFoMm  gobs  bs3Mm®mozo  3OMmgdzomwo  Bsbgz®moimmerol

d90m@sbs o  godmygbgds). gl 3mBLEHONMIE0s  FoMTMOEYIPL  3WILOZMMO  FoMdmgdmwro
539964 BHmMqd0l  3mbLGHMJ300L 8mbgdM0g FobBmysgdsl. Hom gvbd@meol §smdmgdwmgdo
53764 BHMM900 500fgMs BabgzhsImEErgdol oxsMmmMmgdgdol bodwyeegdoom . dsb dgbfagwowos
90659560 3593MmM0900 O XIBMO0EIO0 IMbMOEIBOL 35GJAMM0530. JJMIM, 5IEI0ES, MmI
390930605 FM50gMolL  Jobsgobo  35393MmMm09d0Ly  IMbMmogddo 9J3035wabEHMG0s X350 g0bs
Bobg39@IM©Egdol 3539300, gu 5BMMNMYOL dMHY6-L3gblgMol 36mdo 9J3035¢gbEMdL
X350900b6s 3 gdol  39BgamMosls o Xa9x3gddo Fobsasbo  JoBHgam®ogdol  35BgamMosl
FmM0L. 5.3533m6050 Bobg3zMeIMOEdolm3zoL (39MdMm, Sdgwol dmbmogdolmgol) dgddbs
300MmEMQoMO0 s gdMoL  335M5F0  (GmIgerog  ImEergdol  dgdmbggzsdo  gdmbggge
3Wob03MML): 4ob3oM@s Bobgz®moImMEMEgdol xoF3Mo 3mI3egduo, dobo 3mImEmaool ©o
303m3mmool  3mbmogdo, xsF3Memo 3mI3egdugdol ImMOEBoBIo, FMOHRODBIGOOL  KsFFMOO
3m0m@™M305 s 5. 0., ©IBIOEIOME0s X9F3MOO 3mB3¢gdugdol FMsogMol Imzarg bLiGo
0000093M™30m 06030609390 3mdmemyool dmbmogdol 3mdgwo dodgzmmdol Lo®BMLEHOL
09m699900. 538 335M9GHOL  gHmMgOmo  3b0d3zbgarmzsbo  4edmygbgds Mol  d9dgao:  ymgzgw
LOI3OE0SXME 50GEPOl FMBMOPMB BBIdMH0Z5® SLMEFOMPYDdS SBJErOl IMbMOEIdOL X SF3wMO
3Mmd3gdlo,  M™MIwol  3mImemaool s 3m3mdmemaool  dmbmogdo  FoMdmaygbgb
3mIm@™M3099M0 G030L 063560056393l LOT3OE0SEYIMHO 5390l IMbMOIYBOL 35BIFMOOSBY.
5.353306050  b5bg365008MmEgdol  35@gpMM0sby  goblobwzdmwo Hom  gmbd@meol
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for Mathematical Sciences (TCMS) on the other hand. The Georgian-German Partner Group is
consisting of Georgian and German leading researchers in the field.

Head of the Georgian-German Algebra and Topology Partner Group
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Fglsgoero
53983005  23630b0rgs Ol 5y dMHYOOLs S O-M0B3sOEOL  LEHM™MIEHMMIOOL
©IBRMMI>300L  MgMOHooL  bBmyogmo mgdobs d9damd dsmo  LobymEs®®mdol  mgmMosdo
299mygbgdol doBbom. ol s¢aqdMgdds 339 33m39L M350 2s0mygbgds Lobymsmmdols
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0960580, ob. 3., IMBMEWEOL, SFGHOL, 3owsdmEmzol Bsdmmdgdo. ghm-gMomo  dobsbo
fomBmagbowo 30MmgdEols sGol 890amdo 39630maMgds 5. guadzools s g. boddosdzowol
9OMMO030 HJHBMEESGHIO0LS 00v1-I IOMTGOOL Lmerobzzggmgdom. Lssdobm dsbbMobmwos

©IGOMYOH0 450303300935 ol 5aqdMgdol s dLsgLo  LAHMYIEGHMMGIOLS, OMIGdOE3
3bME0MYO05H 5EWAJIMIEO BYI30MHJOOL OBMEOMmGINE A5BLSIMOIMGOMEMDIOMNI.
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1. A.G.Elashvili, Frobenius Lie algebras 1, (Russian) Functional analis i ego prilojeni, v 16, N4, (1982), 94-
95.
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3. A.G.Elashvili, On the index of horospherical subalgebras of simple Lie algebras, (Russian) Proceedings of
A.Razmadze Mathematical Institute, v 77, (1985), 116-126.
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12. 3. b. BuHGepr, M. A. [xubnagze, A. . nawswim, AnNredbpbl Moaynei HEKOTOPbIX
HenoslyKBa3noAHOPOAHbIX 0COGEHHOCTEN. DPYHKLMOHAIbHBIA aHaM3 U ero npunoxenns 2017, T.
51, BbIn. 2

303960H9s300900L  459335MJOMMBIMS  TMEUYEMS  5RJIMHOL WOl  EIMHOZOGOIMS
00f96s  ©o0fym o, gEsdzomls s 3. boddosdzowol Boddmdom [7]. 993965136900 O™l
65960300 [12] 30 50HaM0wos 0BME0MYdM goblodm™mgdmMEmdgdol dnEYIEms 5eygdMIdOL
RO JEobo. 53539 80356 gdL 9dn3bgds Bsdm ™Mo [8].
5@9JlsboMy gers330@0 533G MM0s 33 BsAOMIOLS, Fomsb 27 0335d@ BogGMO06 FmOBswgddo,
0009010 543L 5 LOYMHSTMMOLM AMBEHO S 4 JoMMwo 4MBE0. 3Jmbs 30-Bg dg@Eo dofzgzom
dmblgbgdgdo  93MM3Ls s  583-0o, g3 Jogdmwo  IMbsfowgmds 20 LsgMmSIMGOLM
3Mbxgm9bizosdo.

360m97Gob 56Lo s 39360960 PoMmYdYMgds
2956BMobyemos 9g30Lfogers sdmblbso ol seygd®mgdols, MHMIwadog hbYd0sH, GmymMs

30396L0dMEGHYOL 0HBMEOMHGOMWO 45BLS3MMMGOMWMBIO0; 5BbOoW o 0d690s g SEIYIIMOMS
39m3EbmdOL 3MMdgds; 50ofgMgds 39OLEI63509MOL O 3MIMEHMI0MMO 5POMJd0, MHMIEgdOEG
393006090056 0BMEWOMYdIME  A9BLIMNNOIOMWMDIMS  TMPVIEMS  SWRJOMBL, ©S  Fo00
3930060  996L539900HJdMEMdOL  Tbgd  33MIMEMY0gdmsb;  dsmo  8gdz9mdom  s@ofg™gds
4oe0dM0 oM 5gd6900 s IBRMMTS300L FMBIEHMG9dO.

360m9GoL Botrrergddo dglislitrgegdgo s3m3sbgdo
300390 ol 296053cmdsdo dmbgds 08 Fom9BsBH03eo 535MoG0L 53853905 ©
2496300560909, GM3gerog 890mEsbowo oym V.Kac s E .Vinberg-0sb goommderog 6sdGmddo [5]. gu
3350530 §oMo@gdom  3/8omdl  0bEgaMgdso  LolEgdgdol sdmEsbgddo, ®sbog 0ogdwgbs E.
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Vinberg-0sb gOhmmdeogo bsd®mdo [6]. gl doamds gl 253moygbgds mgmMome 500 3s5do,
396dm 9530 H3MIgdoL MYMMH05To.

390pmd  93Mdgergds  Agufogers ol ey gdMgdols o Wo-M5063sMEHOL
LEHOMIBHIOYOOL EIBRMMTSF00L MOJMOHOOLS S JoLO Fodmyghgds LobyMEIsHMBOL MgMMH0sTo.

0oebsd 3939Msdg

3MOmME0BIPMB s K-0090m6H0550056 05353806900 Dma0ghmo  3mImEHM30M600
063560563500

Fgbsgoero

0053500 5dmEsbss 08 gMbdEHMmM9gdoL Tgufogers, GMIEqdol 3530000 30dMMEOOBIYGOMD
5 K-009mM00bm0b. 39Hdm 456HMabwamos Dmyogmom gobbmasgdmer 3m3mdmemaogddo 3bswo
23900030900l 99630056M9ds.  sbErgdm®o  doEyMmds  qodobbos  sboro 3306393 gdOL
250mygbgd00  doMHoMH© 290MmM30m  835M5GDY,  OHMPMMOESs  BMEOTo MO XMBIdO,
GMBxMm9d0 s 9.8., BHMEOEoWME 3:m3MmIMEMYool M39Mo30gdmsb, Lbgswslbgs L3gddGwe
0000q3M™d70056 s 3330E GO 5EgdMLMb 3Td0bsE00m.

MMOE SHowo 033003905 [2]-do FgimmgdmEos BMEowMo bs@olbbmgsbo 9f30M030
YAy =Floy)(wl)y —w(y)x), Lssg w 5ol F-gn6dswmamo xanaol 063560s6¢mwmo
©0x9MIBE05WMMO BMMTs, S bLIBOIMMEOs 23500 @, OMmamez MU™ dmMHEOoLdgdol MHymerol
3bobgs Aol BogEHmO-MHamenbg

@MU =N, Loog A=MU"/(A;), i,j =3 ©5933069009wos, G0 ¢ 33560
06003690mdgdL  0@gdL  Gymeby AXQ = Qlp,papaps]  bosg  3565993HM9d0L
396Bmdowgdgdos 2,4,6,8 s HMI Hymebdy MU' X Q 33500 @ 9d3035¢96¢wMos 300693960~
3mgbobl (Krichever-Hoehn) bmaso 30m33wgdbmeo 93500 @gr: MU @ Q = Qpy,papa.psl 9b
39633690 A35M0 9Ol boggOLIEMO  g35M0  SU-06530bs0mMdId0l  HogombseMo
0mOHEOHIGOOL MMy 00 23909000,  OGMIWO0E  IMNWEHO3W0ZSGHOVIM0s  BOdMS3090DY
303359BHM0 LEGHOWIGHMOMWo xXaMBom. 3bmdowos [HOhn,arXiv:math/0405232 (1991)] GmI oy
P P3 bmwos, 35006 3500 @ra, 89B0m©ommo Gamebg MU ) Z|1/2], 3603369c0mdgdl 00gdl
MO BmMIGPoL  Gamewby  Z[1/2][paps] ©5 9930359bGHMG0s  m8s606-303960L
(Ochanine-Witten) gwoglvy®o  agsmol.  o®LgdMBL  s3Mgmgg  Mm3sbob-3o@gbol  g3smoL  Lbgs
396bmPagds,  39MImE  groglyg®o  33s®o W MU @ Q- Q[py,papsps.  OmBywog
2496LsBOZOHYIE0s bsdMMdTo [Schreieder, arXiv:1109.5394v3 [math.AT] ]. o ©99330390ww0s Gd
33500  P-5600L  1boggMbogrm®mo 00 33509080 Mo3ombsgrm®  3m33ergduMo  drMmEoHdgdol
Mmbg, HMIWIOOL  FMWEGHO030EIGOMM0s  Josdo-0oml  (Calabi-Yau)  3-256%m8oegdosh
36535¢650HMd9dbY 30939 JuwIHO BOBdMSE0YdOL E = B 30:09dBH030bs30gdbg P(E) (9.0. B s6ob
39e9Mob  (Kahler)3madsgGmoo  96035¢bso®mds 49053350900 30639wo Bgdbol Jwsboom).
00539 96M0500 6sB3z9bgd0s, MMI P ©O @rr 3390J00 Lbgoslbgs FomImdmdolss. mwdgs [2]
Bs86OHMIdo boBggbgdos, GMI gl 335MG9d0 0BMIMOBM0s F353M0 0BMIMMR0BIom, GMIgEoa
dmggdnwos fzmogom  ACP(x), Loog  CPlx) =1+ F[CP]:x% Ubgs Lodyggdom U sGob
3M33mBoi0s, K -l 30Y4meowo @ia, Lssg K 93slogozo®gdl mboggdlscrm®mo gm®mawvy®o
X29580L  XCP(x)-0353600 0BmInOHRobIom 0BMmIMORMm GmOTse® xamRl. @w-ob glsdsdolo
300693960l b0ggMLoe®mo 23500l 50 3MbLEHMWIE3000 FbsOs s3MJ39, O™ 3MbBLEHOWIz00m
23905935090 9900bg935d0 0l 2359¢0g35 50Ol MB0ggMLOEIM BMMTSYH XaIR3L.

3003gdumGo  mO0YbGH0MPIMOo  3M3MIMMmaool 9O RGOS  LLobEHgMglm
0535005 M358 (Morava) ®gmM0s. Gam®g [4] 6586m38os 99608640, ) a35d3b K(s)*(—)
®9mM0s $>1, 35806 Bgbadsdobo oGO0 xamno F(x,y) € K(s)™ = [x][[¥]]. od3g dmegdnwos
32609039 35930l dgomoo y? ol LOBMLEHOM, BOTSEO XQMBoL LgLabgd Mo39bgEol
(Ravenel) 69396OLoMwo  BmOIMOL  2sdmygbgdom. 39MInE RBMOIsMG xamBdo  Flx,v)=
Y x'yd a3sdab a; i =0 6Omgs 1> (pg)” gmggewogol Omas  j< g™ LabOymmo xarggdool
065350 B339 omoLmzoL OHMyMmME, gu 05a0@L (Yagita), GH9dngst  Tezuka) o FMLGHIHOL
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(Schuster)  8m0gddos  65B3969d0,  3mB3wgduGs  mM0gbGHoMmgdMwo  3m3MmImeEmyogdo
§o63mgddbogros Bgmbol 3esbigdoom.

5OBYIMEO WO GHIMGVIYEo Imbozgdgdo

296L5370MGd0m LoobGHgMgbm B E03w035¢0M0 LEAHMMIGHWOOL s©fgMss Fobos
Bg®bol 3¢5bgdolL FHgHdobgddo s 900 3bsO FMMTMEgdOL TGOS BHGMBLBIOOLIMZOL. MboG
0034593560 BHMabLggHolL @ sbolosmadgwo 3wsligdol MMmogmmddggdol gobbowmgsdwg [8 1.
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9. M. Bakuradze and S. Priddy, Transferred Chern classes in Morava K-theory, Proc. Am. Math. Soc. 132
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cobordism, Proc. Amer. Math. Soc.,131, 6(2003), 1935-1942.
11. M. Bakuradze and V. Vershinin, Morava K-theory rings for the dihedral, semi-dihedral and generalized
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36mgdGob s6bo ©s 39EbogHmeEo oMmgdmEgds
360m9dBHolL  Logsbos  GHM3MEMYos  MMIES  JEOBLMMO 2350 gdOL  SbegdGOo
bsLOM S LsobEHIMGLMS BoBOIMLGdOLMZOLS.

360930l gstrergddo dglslitrmemgdgeo s0m3sbgdo

30639 9l 99933005 89360900l BmEMTMeEgdol o9 gwoxnbivyMo g35M9d0Lm30L
@5 9gLdsI0LO gEOoGBLMEO 0BEYMGdOLmZL 1-3 FMMBYIdBY IYOEEMdOM.

390009230 ©9393d00s:
a) @35m0l HJow0BoE0s, MMM 3MI3gJbIMo© MMHO0IbEHOMGIMEO 303MmBMEMYO0L MJNMHOs
MU[1/2] 3008399bw960 30300 0350900 2-0b 3590 LobEGMBYBOm.

b) mmb3s6539GM0560 33500L Fgbfogars, MmIgEos dmEgdwros LoddwgdGwH JMIMMmEOOBIGIOL
O3M@BY OOORMOG © 335006 J9BOM@Zd. 580LMZOL gog30blYbmm, H®@md MU[1/2] séol M5p[1/2]

3300900l xsdo [see A. Baker and J. Morava, MSp localized away from 2 and odd formal group laws,
preprint]. obsg @oa39b3eMgds MHMI LELEOWEO LyydgbGo MSP* HYMEWOLMIZ30LMBsE0 BafoErols
23900M3E005 BOOHToHO X 3MR0L GHomdobgddo [10].

35bG9by qmdsdy
75030 39Mdm FsOHmgdmeosbo gsb@Hmergdsms Loliggdgdo dmbozo 3mgxoEogbdgdom
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d9lsgogmo

06803 390dm HoMmmgd0sb gobEmEgdsms LobGgdgdl dwvdogo 3m95303096EGJdOM
LEHO3EPMBdPBI6  OLgMO  OEO  F9YToBHO3MLYdO, OMYMOOESS  gMYB3MsoLo, ToEaMsbgo s
30mM35bgm0. 53 3565L369@0l Lobgeasbmgdmen LsdEHMIgmEdo doguo ghmo GHmdo 9dm3bgds
50 M009dHgdL. B39Mwgdm03 09gbgdab 3m83¢gduv®mo sBseoBols IgomEYdl. IMsgoo s8mEsbs 50
LoLEHIIGOMD 35380M9d0M SEYJOMHYIEO BY6JBOLSS, Brog o0 s 0gml golivzz0Mmo, 3065006
obobo sbME0MYd05E (B350 (33¢09EOL) 3MEObMINH ToBMO(390Msb.
5903H™MIsE, 3. rmdsdg Bom dgboliffogers sMBYO0MS 04qbgdl TbMEME s TBMEME 5¢YGOMIL.
3956583690 Fangdol 990093900 b, HMBgdoi 353806 T0s 369G, 50Lsbodbsgos G98go:

90090990 05OHGH030  5QRJIONMI0  ©s9B3Z0390s  9MgB3Msolol  BMbsdgbE Mo
®9mE930Ls (0b. [1]).

593303909905, MM 430 GHM9JGHMM09d0L JOMMIOMds Fgodegds FoMdmoygbogr
0gdb9l HMyme 3 5dmbablbgdol LodMogarg FOHB0Z 39Mdm FoMmBmgdmEosd gob@Emergdsms LobiEgdobs
05806 o Fbmeme 3590b, HMEs 030 M0l FOHB030, 06350056FEHMIO P59 YOMY-d0L FoToMm
X9IAG-LOHYo (ob. [2]). gb ob F9ga0 J0OMGOL BHJOWMEMOL s3MMmJulods30gdol 360dgbgwmdsBy,
5 [3]-80 bsBg9gbgd0s, MM v 330600 9353Mmm U 33MMJL0T309d0 LogzdsMOLOS 5300M TbMmEPME
9963mbgbEos Mo BHGM9EHMM0gd0L ,bsAMbBsFMHYdO . 5d3g , T90M™O35HYOMW0s  BHYOW™MOL
3360 mJL0ds30900L 45dMm3es aobws seygdMHIEo bgMbgdom, HMIgdoE 56 Imombmal Mm300mb
A659dBHMM0900L 30bsL. 58539 bBSGH05d0, J00GOME0s FoAEMb0L S3MIMJL0Ts300l MgmEqdols
3995630390000 39ML00.

399m@sbowos §OHx030 oxngObagoswm®mo LolEgdgdol Falbogmo Fomdmpagbgdo. gl Mol
§o08ma969%0, OMIgEmsg oMo 99300 bLOIMNOPIMEMds  MLILOMEWMDdTO s 90D
»9009935@Mbo”. ©59H30390wos, MHm3  sbgmo  [om3mEagbgdo  ymzgewmzol  s®lgdMBL.
0©dmBbs, MMmI fgbogh FomBmagbolmzgol bEMmogmbgdol Fobodscrwyo MomEgbmdol Jmbs
9943035¢96@MM05 806035 Mm0  BHM@GIMo  bsMobbol  Jmbol. gl g35dgal Lodrsegdsls
339G 4963L5BL3MM™m FobodsgrmmMmdol 3bgds. 3608369¢m3zs605 ob, MM JobodserMo
Pobogho  Fomdmaqbs Foelbobs@  obolsBMzMgds 1330 MMO BMOIOL  boTMEYIEs-Grryew
F5BM03Dg 3o9Mo39ds8©Y LODBYLEHOM. gb JMMSIMNMBOL MYHBMEEIGO 335993l LodrsEgdals
2963L5B3OHMm™ (Bowaon 2sbBMoEgdgddo) 30696-3m3z0L 0bgdugdo (ob. [4]).

[6]-80, omImBgbowos, Mmd {Mx030 ©O0xkIbEosMo LobEgdobmgzgol Fglodwrgdgeos
bbgoalibgs 29blbgs39d9o 306390 Gogol Fodmagbgdo. g Fomdm®agbgd0 ©sdm30©IdIE0s
30bmdol boMolbol 36gdsbg . boMolbgdl dmemol, mGo bs@olbo, LobgwEmd®, GHmEswrMo
bs®obbo s 3@ 0-bsdobbo sM0ol yzgmwsbg dg@o© 3496906030 ©s bEBsOEHMwo. [5]-bs o
[6]-80, 98mo@m S 93EHMToGH Mo 3Dgd0s FGBM™Mz5DYdMEo  Fomswo Goyol HMxgozo dvdog
3M9530330963g00560  39Mdm  FoMdmgdmwosbo  gob@mergdsms LobGHgdol sboyzsbs  3oMzgw
M0%9. gb Y3690 T9gLsdsdgds BHMESEIM bo®olbl s FEEHO-bsGolbl.

5OBYOIMEO WO GHIMGHTIEo Imbozgdgdo
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(2014) 20-24.
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4. V. Lomadze, Proper representations of (multivariate) linear differential systems, Systems Contr.
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360m97Gob 5Olo s 393609690 POMmIdMMYdS
360M9dBH0 09MmOm0)0 bollosmolss. 330dHMdmM, MM 00  bS0bEHIOJM »bws oyml

(86535¢00 (3303-0b) §H503 ©06s30® LoLEGSMS MGMOOJO.

36tm9dGHob BMEgddo glisliGrmangdgero sdmssbgdo
010003 3953030903 90056 O 503 396dM FomrdmgdE0sb 49bEHMEgdsms LoLEGIsL Joohbos

9439096 33360030 LodMOgzg 3M0bMIYMH-gJudmbgbE0sw Mo sTMBabLBYdOLS. dbydMnzsw oLdol
3ombgs, oy Mo Jdgdombggzsdo  5d3Lb LoLGGIsl gy39wasb 9330030 LoIMOgEg 3merobmdmmo
59mbsbLBdOLS. 53 53MEIBOL sTMblbs 3GmgdEol gMmo dobsbos.

36MHmgdBHol  Lbgs d0Bsbos  Lobgws®yeo gdnmmgdol ghmo  s8mEsbols  gsdm3zgzaggs,
Omdgwoi §oMImodzgds §OHxogo  396dm Fo®Imgdmosb ©oxgghgbos Mo  AsbEHMmemgdsms
0960590 (LobyME GO FgaRMMYOOL 0m3sbs - gl obgmo s3mEBss, ML sdMbsblbo
MOngs £ =0 gmbsdgbd oo goblbgozgds 00 s8mbsblbobash MmIgwog dgglsdsdgds & -ob
»30@505¢ 3600369 mdsL.) gl OO s MMNYEO 539655, S TOZI30MZIMI® IRJRTOE0S
JOMO (33¢9OL S GO0 J9BEGHMEGBOL gbbowgs. gmdgem, dmEgdaaros §OHRo30 h39MEgdMO30
©0xgMIB3E0sMM0  oBGMEgds ©ITMI0EIdMO  35MF9GHMDBY. 3506, GMmEs gl 39GT9GHO
doobimxkgzol Bmarolizgh, s0mbsblibgdo 0300098056 B3O oxIMIBEoIWMEmO A5BEHMEgdOL
30mboblibgdoolzgh Mgamwstmer 990mbggzsdo (OmEs MBOMLO 3m9x303090EG0 o6 BmEgds).
0003M35MgMds MBI BMFIYdS LobAMsOH Fgdmbggzsdo, HMEs gl 3m9n0E0g6GO
bgds 6ol Gmeo; s0mbsblbgdol bodMegargd Fdgodegds dmEr0sbs 3Mmeadlo dsbogsmb.
3M9JEo obobogl 0Bbs 0lgmo BFmMTsoHBIoL 4ob30maMYdLs, oo 59tmbsblibydols LodMogrols
3090500Mds ymgzgerm3zol dgglsdedgds 2obBHmgdol 3M9ds@mASL. MHMYMOE 3BMdOWOs, SMLYIMOL
396mb03996H0 309d30MMH0 MsbsMds 3mEobmdwm® dmEwEgdls s §OHB0Z3 obsdore® LolEgdgdl
dmOoL. @5 30MmgdBHoL ghmo d0Bsbos, gb MboMds gogbomm MmMogg B0 MHyz9d0.
30m9dGHobl 50 boffocmols  g9bbmM09wgds 03938905 30639 Fgurl, 0bawolger 8509dsd03mbomeb
3omm (330L5MEILML (Paolo Rapisarda) gHhmo.

3baasBMHEs d9360gMHoms dmdbogds

9019H9535© 090LS, GMI MMYB0DsEOMMs© 330g300 0BLEHOGHWGHIdT0 Y339 OO bsboos
0 5OOL  LoMmIBHMOHM  3OHMPMTJO0  (sU30MBEHNMMS), F50b3 bYMbEOIdMEs  boEIYsHBMEIdOL
9mbo35 bbzoilbgs gm®mTom. Fsg0womolm3zol, m. Josqodzowol dmfeggd B3z0s bocgdsgzsd
PhD @olg®@sgos ©s033s BOogm 356Mmeobol mboggdbo@g®do, Mogo bEmgb@gdols dobo
93009630000  LHogmdgb  Lomd@mMOm  3OmyMsdgddg  g3dm3ols oy sdghHozol
"60390L0GYHIOT0, ToRIWOMIE: 3000 30Mg30dg - Stanford University, ogmbs gogomo -
Washington University in St Louis, 5¢s 530060 - New York University.

39b@9by ™d5d98 IMsdbo©s 3 MIGHMEMBEHO 3530LGH6d0
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2390053503900l MMmL  [HomBmogdbgds Ubgoslbgs 80dsMmwergdol  4Mm0awgdo, GMIEOLYE3
399009Mdd0 gfims obol aMoaEgdo, begm 58 Mogbgl obol ogbgo [ 98-107].

960036gammgsbo  dggaqd0  dowgdme  odbs  saMgmgg Govymo  ©obgdgdobsmgzgol, oy,
BODBOMMY0OHo LOoMboL OHYdJIOLIMZ0L JoEgddo, MMYMMO3sS Lobberol MHyzg@o obgdgdo
Lolbendomeggddo  [108,109],  3spabo@Hm3o®m©obsdodn®mo,  9egd@®mmasdGsmo  bombggdol
©0690900Lom30L[110,111].  BoEEMSEO0L  3GMdEGIGOMB  ©o3egdoMgdom  Iguffegeo  odbs
Loobol  ©0bgdgd0L  IyMsEmdOL  s9mEsbgdo  BmEOMZbo  Jorgdol  yomzseobifiobgdom
650560 bobdo®ol  dgdmbggzdo. sbggg Igbfogerowo 0dbs  98mEsbgdo  LoMdMYSTEBHIMO
Lombggdobomgol [112-115]. doMomss@ gb dGMTqd0 gyMEbmds 3EaMmomdol iHxog MmO,
MMIgEoE 3390¢g3L Lodwgoergdsl dgbfageroe 0dbsl Lombol obgdols dyMomdol dbmerm
300390 935030l  99JAd©  BMMOHIoMGdMo  bbgoolbgs  8mdMemdgdo.  36odGHol3mwo
035bsBOHOLOm LoobEHgMglims mvy G5 beogds 53 0bYdYdOL FEYMIEMBOL 35030l F9IYS,
OO0 G308 IMdMsmdId0 Fg0dengds Fomdmodzsl s F034og5Mm 039 5G9 53 SMSTOAMIOMIGOL
Jolm®o 9mdmomdgdoLaggh. 8 d08sMmErgdom dgbfaguowos bgoalbgs sdm3sbgdo, 3gMdmo
©0bol  59m3969080LsmM3z0L  BoBoMgdmero  gdudgmodgbGolbs s  Mogbgzomo  asdmmazwrgdol
1539959300 FOMGOIMEI0S 35339010 F9093J00 LbZoalbgs 53EMMgdoL dogH [116-121].

50b0dbmmo  JodsGnrgdom 3MMmgJBHoL 33wg30oL FoBbL Tgoagbl  IOHOBMbEGIME
BnOM30  300b®IOL JmEol  Dbmyogmmo Lombol ©obgdol FEYMIEMBOL  sMfMROZ0
00m 356900 250m33¢g35, MMEILE LoMbol E0bgdSBY FoMgms BH+YIdML Lsdmowgdom dmddgrgdl
3%0dmEMo 69306 3M5©096E0 ©s MObMEo ©0bgds. MMHR0Z0 MGMEHOS LT gL
0m23390L 299M3033¢0M® 0 0bgd5d0, MMIWgdoi Ggodergds Fo®dmodzsl doMomso objdol
000aM5Md0L 5350306 EOML BGMOIoMIOMEo FgmMo 0bYdYdOL FEYMMBOL ©35MR30L
39009390 ©s d930LFogwmm gl BmdMsmdYdO.

29003309306 doMomo© ™d0gJHL FoMIm©gbl 530G MO FBEMEgdsMs  sMHOTB030
0653060 53BHMbmdomMo  LobGHgdgdo, Mmooz s0figMab dmEgdnwmo obgdgdol xgMs©
00%3vIMH353090L. MHMAMOE MJGMOMHOMEOo, 0y MoEb30M0 A9TMMZEgdOL Ldwysegdom dgbfsgeroo
046905  Ubgoolbgs Lbobols d0xw™m3530900, 335H03gH0MEMEO ©s Jombweo Gggodgdo. (.
8535J0dy).

8md5g35¢0 byoo ol ggads-3Gmgd@o: (2019-2023 fiargdo)
1. (2019%.)
39) EMY35MIOLS s  dEBEHO  ©EMY39MdOL MYMMOoL LslsBL3MM-L53MbGsJGHM s FgMgmero
89m396900

d@bEBH0  ©MY39MOOL 383300390 MIMEH0Jd0  Fobbowmwos  dsgduggerol, dgoghob,
0men3dobol IMMAgddo s Tgufogarowos 3moyESL, 39ug0bol, 3mEEIMsl s Lbgsms FogM.
0obBo  dobogngdo 3600369 m3z96 MMl SbOVIEgdI6  domIgdsbozsdo (3gMdm  dgwol
0999603580), 926939 0bBHO ©MY390  BHoWw®gdol dgbfagws o LgoldmEo  Gowmgdol
393M3gmadoll  sygbs Mol ggma0bogzol  8bodzbgrmzsbo  sdm3sbs.  drawEsbmlbs s
300GIML  000g9dbg  IYMEBMBdom Qoo boayzmbol  50-0560  Hangdowsb s0fiym
239630050905 dEbEBH0MY35MdOL 05009053039M>  0gmMosd (0.  MdmEHbmgo, b.
0OMEB0bosbo, g. BsbErmgo, G. 3GM0LAHIPLIBO s Lbggdo). FME39EMBOL  M30LgdoL  ddmby
bbgmegdobs s mbgew3zgowosbo 9wgdgb@gdol »OHmogmmddgqdol  sdmEsbgdo sbsgroBbmm
536305000  M9IMOO0Ls, 0bEIAMIMMO  ABEHMEGdYOOL, 06GIYMIMOO  R9MEoddbIOOL o
005bEMmgd0mo 965¢r0Bol Bbgsolbgs 9gmnMmEmb ghmo@ 35380600056 3meEgMols dgmeg
33560 0b639aM9MH0 296GHMEGdOL godm3zeg3oL.

33930l doMomso  BoBsbo  @s  Losberg 04690 dsbEBH0oM939mdOL  mgmGmooL
LogmbGod@m  00m3sbgdo, MmmImgdog 39530000056 Lbgoolbgs 3mbEJEHOL 3oMH™dJdT0
(3M(3350Md0L M30LgdoL dJmby  sMOYOMAZ3MMZb60 MbgE3gEosbo Loalitrmmo 6 BsbggMo
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MbslGMEm  gegdgbBgdols  (BsGmzggdo,  LEGHMObaIMgd0) s 99539 ®30L9d0L  djmbg
BobgzomLodMEYoL 96 LodGEHYOL YMHM0gMmJdgEadsl, MHMmPgLyg ™Mby 3geosbo gwgdnb@gdo
00ymugd0sb  BobygbEosw Mo 56 bm®mAserMo  ©sGH30M™M3900L  306Md9ddo.  dOMHOMHPO
00m3obs  0amTomgmdl  Bobagbgosem®o s bm®mIsErMo  Logzmb@oddm dsdggdol 3mgbsdo,
Gomo  SLOIZGHMEGHMM0  YmxysJ3g30L  ©o@gbsls s g9bLo3MmMgdME  FgdmBowgdol
35bEmd™dsdo 0bFHIbLOZMBOL 3m95303096G0L 2oblabrztmsdo.
3) ©M93500MB0L dOGHYJo gMMools s BoOROGHOL ©MB30L 30MEs30M0 ©s TgdOHMBIdIMEo
58mEo69d0, 336G MY39MIOL MYMGHOOL BmyogMmo LslsbEa®m s8m3sBs.

©M93500Md0L  dMOGHYJWo  MIMOool  bofomdmog  MEbmdlsbwz™osbo 50m356900
bgMgwoms s §390mqd30  58mbsFHgdom  TgblBgdeo  IMOz5¢3MMbs  969gd0LSmZ0L.
59mbablibgdo BsfgMowo 0g69ds sb5er0B o Lobom s 93900 096905 Tglodsdobo OsyMsTgdo.
9mbgds 0¢sbGH0 MY35MBOOL MYMOHOOL FgMmMg JOMOMIEO 533560l Tgbfagwrs.
3) obslfot sdsdmemo dMMB30m0 3sMLgdOL MbgzoLs s BsToMMO FMEMBOL BMYogMmo
50m33bs.

9M59M3350M305©0  IGHZ0MOMIEO  dMB30mo  2oMlgdol  Gbgzols s  0bsdowmo
000aM5MdOL  58m3sbgd0  3ModBHoldmwe®  dgLfegErgeos,  sMLYdIMBL  Tglsdsdolo  IMMIgdo
dbmermo 30wob®Eo 235ML9gdOLIMZOU. 33930l Loosbeng J0aMdsMgmdL
(33%503MIB03E0g0GH060  39M3MfsmIMgdIMosbo  OBIMIbEosHo  45bGMmgdIdOLIMZOL
sboewo  58m396900L  58mblbsdo  Mm3GHodsr o 36MHmgdiool FgmmEadol dsdmygbgdom. 3o6Mzgw
9093%g gobbomao 0dbgds Mbgzols s ©0bsFoMMo FEYMmIEMIOL  sTm3sbgd0 Bo3gBHOowo
§obsbfot oB30HMO 3HMBI000 A9MBYGBOLIMZOU.
©) 30w0bEOE doErgddo Lombol Eobgdol AyMomdOL s3mEs6gdoL Fglisbgd.

3obobomgds MdMs3 BMOMZ96  300bE®POL B0l LomdMBGIMO Lombol ©obgds,
OmIgoi 30000935 2o0Mgms  GAdmL  Lsdvewgdom  sHodNEGMo  {ibggol  aMmsogbEol
9mgddggdom. 393390m, GMI (300bEMYd0 M056 bgsalbgs ¢9a3gMo@MMsdEg 4odmdsMo, O™
300b®do go:mbowo Lombol GomEbmds 030395, Moz Lombol bobxo, HMIGEOE F99ObYdS
09mMg  3owobMosb, sbgzg Lombol ©@obgdsHy dmddggdl  Msosbwwo ©obgds s
3993965GHOH0 3M3©096EG0. 339m33egueo 0gbgds smEsbol  356Gs09EMJdOL ol 3MHOEGHOIMO
96003690md900, H®MBWOL gosFs@dgdol d90wqy Fo0dmoddbgds dglsderm Moo obgdgdo.

2. (2020%;.)

9)  dMo30  LObAMGMdOL  dJmby  LobymEsBo  0bEgYMM-EoBIMHBE0sKMGO
2396@Mgdgdol  250m33eg3s.  obobo 3930060 JIMEBO  9HOD  MBB-MBB  gPAZIMMZsbO
bbgmegdols s bobwamo o6 Bobggz@oulsldvyem  BsMmzgdol  MMHm0gM0ddggdsliorsh.
™Oo6bmdogdosbo  bbgoslbgs  Gogol 063 936M-©0x39M9b305mMEM0  gobEHmEgdgdol
290m3393, O®MIWYdoE  M393006Jd0D  dbBHo  MY3oEMIOL  MIMGOoL  LsbyBLgMMm-
L53MBEIIE™ 53M (356900056 Lbgo@lbZs LE3MBEIIE™M 30HMBYOO).

0) Boffoermdmog  w36mdLIBO3m0sHo 00m356900 goMOxzoEGOL  ©Mb3z0L  MgmMosdo.
396dm, dgbfogeoo 0dbgds Bsfomd®mog  EbmdlyB3m0sbo  sdmEsbgdo bgzMgmoms s
§3960mq080  53mbsFMgdom  dGuMLEJOIMWO  FMOZIMIbS  9MggdoLIMZOL  LYyBms B30l
39000b393580. 256bmME0gEw©Ids 33035 0BG MY39EMIOL dMEHYIWO MJMMOO0L LogmbEod@Em
59m356990L5 S 58MbBIbLBO s35dwo 046935 989G Lobood.

%) 399m33mgero  0dbgds  Mbggzols s obsdom®o  yMomdol 00m 356900
mOOMGHOM3Mo Bs3gEHowo Fobslfstm @o@300HmMEo dGMHMBI0M0 FoMIYOOLIMZOU.

©) 903  3OH0BMbGHIH  gmM™m3zb  30wob®gdl  FmOOL  LoMdMYSTEHIMO
Lombolomgol  dglfogrowo 0gbgds  sMfiOx03 533WodHMEMOm  gbGHmEgdsms  LolbEgdgool
P@bolifmMOmdgdo s Tomo  Fgbsdsdolo  FmdMomdgdo  39M39GHMgool  Lbgoalbgs
36093690mdqd0olsm3z0l.  Moagbgzgomo gom@gdol  gsdmygbgdom  s3gd9o  0dbgds  Fglsderm
339B039M0mEmmo  Mg7009008  FoBMMO  BHEMOYIGHMM0900 @S 39dM33wgwo  0gbgds  dsmo
000M5MBS.
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3. (2021 §.)

5) 0sb@o ©69350MdOL 0gmOHool  LobyBEOZOM-Lo3MbESIEH™ 50m3569%0
3059MmMY39MM360 o 9MPOB0Z0  3Mm(339MBOL  ™M30LYdoL  TJmbg by zgowrosbo
9w9996@gdols s sbgmogzg  m30Lgdol  dJmby  Lbgmergdol  MOH@oghmddggdol  dglsbgd
Lbgoalibgs Godol 3mb@ogéol 3ommdgddo.

0) MbsdM1IBH303g 3MbBHMMYdOL Fmdqdbols sdmEsbs FsOmzmmbs BoMTBoGHOL MgMdmero
3930030L 990mb393500. M9BdMIEBHI03) 3MBGHNMMHOL  2obEHMEGdFOOLS S OIRMITIIOL 539ds.
096G M350 MBOL dMEHYIWO MJMMO0L 363090 Bo3mbEsgB™ sdmzsbgdo.

3)  MbgzoLs s ©0bs3owMEmO IEYMIEMOOL  5FMEsDgd0 Bsdysbbmdowgdosbo  hs3gEowo
§0bsLfo® oB30MmMNMwo dGB3000 FoOLGBOLIMZOU.

©) d9LHogeroo 046905 BMOMZ96 3MOHOBMOEHIWNH 30¢0bMYBL MOl LoMdMYSIGHIGO
Lombolb dEyMEMdOL 58mEBs 30E0b®IdOL 96 gMm-gMmo (0w0b®ol 3M B30l dgdmbgggzsdo.
290m33wgmo 0d69ds bslbgs 30xME3530900L 3505339000L FgMGHowmgdo s dgufsgarowo
076905 B0 3505339000L PoBGH0gddo IgmEoo ©0bgdgdoLs dEyMoMdOL LyzombgdO.

4. (2022%.)

9)  POxoz0 @5  MfOR030  Lo3mbEIIH™  98m3s6900L  2s0m33eng3s.  ©MY3O0
999963900 990dgrgds 0894mxgdmEbgb Hmym®E §Ox030, SB93g 9MMR030 IBMOTs300L
300md3030 (3m30L  §OHx030 6 sMMx030  39Bmbol  30MMdgdT0),  3mbGHsIEBHOL  JoMHMds
390d@gds  HomImoaqbgl  Mmam®i  MPY3gBH™dOL  30MMdLL,  sb9Y3)  MMPO0IOH™MIIgIdsdo
dgmg  bbgmergdls  dmMol  mbgeo  dwsbEGo  ggbol  sMLGOIMBL.  sTm3sbs  IYMBoMgmdL
©M93500  9ggdgbBHgool  dmErmgdol  JsbEmdEMmdsdo  Ladogdgwo  L3MbEIIGH™  dsdgzqd0l
SLOAZGHMGHMOO BBl BoBOMgd5T0,  Lo3MbGHsgBH™  dsd39d0L  goblis3MmMYOMEIMBIMS
bolosmol  sybsdo  MY390  gengdgbhBgdol  LoboLEOL 3F3EWOWgdOL s  3MFOROZMIOL
396mbgdmsb d0dstmromngdsdo.

0) ©M93500Md0L  dMEYJO  MIMOOOL  OHMAMOE 30030600, g3y bsfowmdmog
M36MBLIBOZM0500  58M36900 FMOZ9wIMIBY 569gd0LIMZ0L. dEIBEBHO MY39MBOL dMEYJro
09mOHo0L 3006309GMwo bogmb@od@m sdmEsbgdo.

3) Mbg30Ls s 0bsT0MGMHO FEAMOIEMIOL  53M3369d0 2oblbowo 3Hmgowol djmbg
§0obolHo® sB30MHNMwo dGMB30m0 FoOLGdOLLMZ0L.

©)  06vbsg  3mOHODBMbEIMM 30wob®mgdl  dmMol  Loombol  ©obgdolsmgzol
290m33wgeo 0dbgds  sBodEmo B930L 4MoogbEHolL  F0BsMmEgdol gogargbs Lombol
006900l bslosmbHg s Jombivy® dmdGmomd7dT0 3osligergdHy.

5. (2023§.)

9)  ©MY350MdOLY @S BdWBGHO  MHY39MBOL  OBIT0ZMHO  LoboBLIMM-Ls3MbEod@m
5dmsbgdo.

0) BoOROGHIO0L  b3zol  MIMOOOL  30MEZ0M0 s 8g0MHMBado  0m3969d0
3MB3M9GHMWo  5Mg9d0Lsm30L.  dsbGHo  MY39MdOL  dOEYJo Mmool 3mb3MgG Mo
L53MbEIIE™ 5dm3956900.

3 3993905GMOIo 390l 253¢gbs  dMMB30mOo  FaMligdol Mmbgzsls s obsToWH
0005 MdsbY.

©) 9dgbfogerowo  0gbgds  Lbgoobbgs  30ToMmmvEgdom  dMvbsg  3mMOBMBEE WG
30wob®mgdL Mol LomMmbol JEYMIMOOL 39MP30L TJIRI©O BMOHToMHGOMwo ©0bJdIBdOL
90035 Md0L Lo30bYdO s SO Z5EVZGIO Jomby® IMIM>MdHdT0.

*-00) 3b03b)Er0s 3Mmgd@ol galcrrengdgems doge 0b35dE-g8oddm®ol ddmby gm@bagrgddo

3590939969090 86n3gd0:

1. N. Muskhelishvili, Some basic problems of the mathematic theory of elasticity. (Russian) Nauka,
Moscow, 1966.

2. N. Muskhelishvili, Singular integral equation. (Russian) Fiz.Mat. Moscow, 1962.
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. @sHBMoggs ©s .  GmOHmbxsdg (bLYBOTOIEBHOBYIWIIMD  535300MHYOMEO
LEHOGHOLGHOIMNMO  BMEYEOOLMZ0L  FMSZoWRBDBMI0GO0BO  3505TgBHEOL  BHMBLGHWWO o
693996owo  Jgx3sLgdado,  IMOZ5RBBMT0EGd0sBO  JsMTgBHEOL  Fgxzoligdol  3MMIGdy
bgadgddemgeo 3oMsdgEHmol sOLYdMdOL dgdmbggzsdo (30030600 s 0MHOdO 3MMYJGHOMmJdOL
0900M0), MMBLEMOo 3gx0MHJOOL 3O MdEYTs)

0003965 1.6mdsLEHMEo dgi35l5900.

OMBLGHMWMdOL  3Mb3gBEos  3obsforgdol  Mibmdo  35Msdg@MOL LEOGHOLEGH03MO0
99x35Lgd0L  3mbGHJuBHT0  sTMM30gdIO  GPMMbIOMO  dobsfowgdols dmbg  ©s3306H39dgdOL
d90mbgqgzsd0 30M39wo@ 3. 30190900l Jogh 0ygm 459mygbgdymo. 58 doymdol sBMo T8Y0s:
30d350m LogoMms LodgEHMmowo 2obsfioeqdols Lodrseml Tgxsligds. vy Fgi3eligds 9ayscgds
Bmgms’ ©5330603905L, 35306 9539dGHwIO0 gg3eligds MOl Jgmbggomo Lodwsm.  Toa®msd, vy
5330603905 ‘45000 M0s’  A50Mgasbo  GodBHmMgdol  Bgdmddggdom, 8sdob  g3omoMmgds
50035 A5Blb3s39dYm0s.  39dgMTs 9gdmoygzsbs 9. 9ghmosbo gmdowgdol dmogwo
(6s0z0m0  obsfoergdol  Fosdm) s  9Bggbs, MHMI  MIBH0ToHo  Asbsfomgds  sGol
05Jb0oMHO  EILOXINIIWMBOL  Tgxsligds 93900 9f. Y3gwoby Bogargds  dobomado
39bsfoargdobmgol. B30bL  TogH  56BMYsMmgdMwo ogm  309d9Mmol  Joymds  Bmswo
LEHOGHOLEGH0ZMMO 9m©YEgdoLsm3z0L 9embbMIogdosbo 356539 BHEM0oL d9535L900L
50m356500.990pmdo  33eg30L  B0BbL  FoMImoagbl  3Meg5¢ysbBMmIogdosbo 3565390l

HMBLEME0 Tgx3Lg0s s bbgoolibgs 3mb3Mgdmeo 1idgdgdol gobbogngs.

3329300 Losberg s 5JBoErmds
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MHMYM63 fqLo, 365dBHo3oem 298myqbgdgddo LAHOGOLEHO0ZMMO dmgeo
»39FMFJoobgdmos, o3 golbdmdl 0L, GmA3 dsLdo oMy MBomss FgMgmeo Lbgs

0m©0@sb Bmbveo 3300390900 , GMIgErms fmbs 330MH©Ids 9330603939dsMs 3MHODMbBEOL
DOELMD ghms© —9.0. 3mbEH0YMWMHo 5@ MboB039d0. SLgm Fgdmnbggzodo BHMIWOE0WWO
0900mEId0m 53900 95390900 MM @S LsFoMM bgds Tgzslgdsms  Jamsliols
239390mM3gds (M —0983sgdg00) ©s 93 3wsldo asM339weo  dobodsdumMo  3G0EIMmOMIol
035¢LsBOOLOm  M3EH0To MO (HMBLEGMo) Tgxslgdol sygds. Bggbo 99damdo  33w930L
30Bsbos  BYdodoMBH0bYOW M 9393000900 BGHIGHOLEGH0ZMNMO  FmEygdobmzol
96535056 M80gd0560 35653gBHMOL MHMBLEHMEo Fgnolgdol MIMEOOOL gsbz0msMmgds olgmo
LoBMYPsOM, HMI FgbsdEgdgeo Fobgl L3gEosW MO IMEIEgdoL gHmosb bdgdsdo dmdisgge.

80m3sbs 2. M3MOLoMEo Fgxsligds.

HMRMOE 39O 3bMdowo LGIGHOLEH0IMOO BmEYEOL 35M5dgEHMOL Fgxnolgdolsl bsFomms
9.9 899835L9d90 sM5HHB030 LEHMPLEMMO F9BEMEGOOL(LIRJOMOOL ToguodMToL ABEHMEGDdS,
M- 395355900L A5b6EHMEgds) sdmMbLBS, M3 0530LM535 Bo3doME MMYYEY STMEIBIL FoMTmoy9bL,
005 9ds@gds obog GMI g4mzgwo sbsgro 33003900l  4o8mPBIboLsl  vy30Egdgo  bgds
blig69d90 496EMgdol bgesbems 53mblibs. 58 LOMMYYEIOL MOZ0B 530 gdOL TLodEIGdEIMBSL
04935 35M5dgGHMol 99535Lgdol obgmo Mg3MOLoMwo 3OMEJIEWMOOL G9dwgdsggds, OMIgMULsS
03039 S1033GHM GO0 M30L70900 996905, M3 FIBEHMEGdOL 58MbLEom Jormgdmer Fgxisligdsls. sbgoo
3MMEgMOmdoL  ogqdol  bmgso dgmmEo  bgdodes®GHobaowyHo  LEIGOLEG03OMO
99 9gdolamzol 89dmdagzgdmeo 0ym 2obgmx0egdol mabsddmhmdwgdol 6,bo@sdzool, b.
WsHBMOY39Ls O m. GMOMbxsdol dogh. oo FoghHzg  odm3zwgo ogm M93OLoMEo
36MHM39MOJo0L  SL0I3GHMGHMMO  M30L90900 JOMPBDMI0Ed0sbo  3GHgEHEMOL  dgdmbgzgzsdo.
99@o© 3600369mzsb0s 36535¢abBMT0gd0sbo  3oMsdgBHmol 9gdmbggzol obbowgss. Gog
390300 330930L JoBsbos.

0900amdo 330930l F0BbL  syMgm3zg FoMmOMoagbl  GMBdOBL—-BmMbGML  Godol
96535¢m56MmToemgd0560  LAMIsLEAHMOO  oBIMYBE0sMM0  gobBMEgdol  sdmbsblbol  olgoo
aLOA3GHMAHMOO  M30LgOdJOOL 3393,  OMYMMGO0ESS  IMYDIEMDS,  3MJBSEMdOL  LoBJsMy,
aLOA3GHMAMOO  39bsfoEgdol  IbILosMYds,  3ME0s30l  AABETEEIGdMO  3OHMEIUIMHJOOL
94mx35J3930.  O®mdobL-dmbOH™mb  GHodol  gemsbbmTowqdosbo  aobEHMmEgds  dgdmEgdMmo s
d9LFo3e0o 0gm b.¢rsBM0g35L5 O M. GHMOMbxsdol dogh. gb gobBHMEgds 0domss LoobEgMglm,
O0d ol gOHPEOMMYEO©  8m0EsgL  OMBOBL-MBOHML  LEMJLEGMMO  s3GMJboTsgools s
9396owo  JgBsbgdol  3OMEIEMIMIOL s  domo  ghmosbo  doymdom  dgbfagerols
d9L5dEgOEMASL  0denggzs.  FgRoLgdol  MgMEOOL  gbsHg  58Mboblbol  3MgdsMds 6086zl
693996b0wo JgxsLgdol dosgrdmboggdsls, begrm sdmbsbbols sBod3EHMEHMMO obsfogds oderggzs
99535Lgd0L 49b65§0gdsL. LEGHMPSLEHMOO 53HMJL0Tozool 9baty 30 3MGdsEMDS B0Fbs3L BBzl
M3bmdo 8qligologgh 3MYd9MdIL 00 30MHmdYdTdo, MmEILsg ImEgdne FgdGowdo gmbdisool
3600369mdsBg 933003905 Fgbodergdgeros dbmerm@ bdsmMom. 3meros30l  Qolsdwgowgdols
36MHME9OMO0L gsdmyqbgds bdot dgdmbgzgzsdo BMHOL 3Mgdsmdol LohdoMgl, Mo FodmmM3EomO

035¢LsBMoLom 9@ o 36083600 m3960s. 5B s0bodbmo 33eg3s bO3ToME S9EISWNMOS.

3329300 Bosber) @ 5J¢ernds
339300 Losbmg s 5dGHYvmmds gob3oMmdgdrwos 0dom Mmd ol dgbsdergdganls beool

306dm dm@gergdol gMmosh Bggdsdo dmdagzel s olgmo F9HM3gdoL MO306 s30EqdOL
d9L5dEGOEMBSL ,OHMYMOO(3SS, FOPICOMIE , FoM3MZNMEXPMIOL M30LHdOL IMmmbM3L..

303565 3. GMBLEGHMEO 39x0M70S

OH@OLGHMwOo 3gx0MJOIOL  5TMEBOL  goafiy39@OLL JoMrmZz0L  MGMOOOL FoEYMIOLOY
296Lbgs3900m B396 499m30949bgdm 9.§. OHMBLE Mo LESEGHOLEH0ZO0L FoyMdsl. B39b gobgobowsgm
LAHMPLEHMOO0  ZMEOBHOWMBOL  FMOZ9¢RBBMToWgd0sE  FmEgwl, MmIgedos wWs@HgbEGMMo
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LEAHOPULEHMOO0  ZMEOGHOWMBIOL  3OMEgbo  FoMTmoygbl  oBbonG  3BmEgbl 83009
bdo0m,MmMIWoL 495Gl 3mgz03096G0 39035938 96535 56DMT0gd0sb  3bmd
356539 BHOL. gl IMEIEo  BIWMYOMEMmOs HgbsEHOL @S GHMMBol doghH  Tgdmmsz35HYdEo
9mYEols.  goblibgoggds dbmeom olss, MGmI hgzgbl dogh sbobowgds d3oMg ©onwHBool
d90mbg935, HMIJoE 3930060709905 00 IZ9DLMD, HMI 15350 ZMWsEHOWMBOL 3HMEgLOL
3MoG0EMdS 30095. gl 33900 LoFLgdsL A35deg3L 2o0Mm30Ygbmm M3y SELMEgdOlL
3500L 3Jmbg mxuEoMmbadol BOLYdO ZMEESGHOWMBOL 3MM(EILOL BOWEHMOIGOOLS s 35M5TgEHMOL
39935L900L JoBbgBvOLOMZ0L. (36MdOEE0s, MMT 3MESGHOWMBOL 3MOMEJLO SMOO3Z0MZIOIV0S,M5(3
3OOl 35M5dgBHEmOL  Fgxslgdol  3MMdMgdal s dmombmgl  3Mm3gligdol  bGsGobEozol
00mg4dol LEWo  sOLYBIOL (BowBHMSE0s, 3505TgGHMOL MMBLGMWo T9xslgds, bBrzsdomo
09099900 s 5.9.) 35dmygbgdsl. B39b gobgzobowszom Lsdmsem—3350MsEHwo sHMOM 39X 0MH7dOL
50m3565L,b5E M3BHOTIWMMO LEMIBHJHO0L 53905 0MLMZL ZMEWSEHOWMdOL 3MM39LoL Im©aErols

DML 3MEbIL s 5933509 999309 g0 bgds 00 ImEYEdo 8905350 Ebmdo 356edgEHMOL
39935L905,653 B3gbo 90ma0 330930l 58MEbL Fo®Tmoygbl.

33930L Losberg @3 5Gr)oErmds

365dBHogme  godmygbgdgddo dgdo 9603369 mgsbos  obgmo  Lo@Gugsgool  asbbowngs,
OHmLsG 95JBH030L GoLol $0FIHO IMPYEO SMILOMESSS 36MOOEIO s 5T 99EH03DY OIOIEO
™g30mbol 8539x 069090 LAMIEJR0JOOL 53905 IMOoMbM3L 45633900 dobodsdumEo sdmEsbols
50mblibsl. Bggbo Toamds  asblbgeggdnmos FsMM30L  MgMEmOoL FoEamdologsdh s Bggbo

39000 33eg30L MBd0gIAL Fomdmoyqbl.

5003965 4. bgew8gddemgemo 35659gEMol 3g00bzggs.

905350 3M5dBH03eo  s0m3obol  goafy3zg@olsl  BHo3oMos  LoGYE0S,MHMEYLS
LEHOGOLGHOIMEO dmEgErdo 8905350  FM935¢Y6BMI0EGd0BO  JsMsdgBHmol TbmermE JHMO
Boffoerols 9ga35190s Ho®mBmoagl 0b@gMglls,sMbgbowo Bsffoo 30 0m3egds bgardgddergws. 58
39000b393580  5JBHPWNMH0s  3565TgBHMOL  IRsLgdol  sdmEsbs  bgedgddrgmo  356sdgGHMol
3®LYdMBOL 30MHMBJOT0. b.¢rsBM0YZLs s B BHMOMbBY S0l FogM T9053900 0gM 30MH30MO
©5 06000  3OMadBHoMmgdol  TgMmEO  JOHmMYbDMIMowgdosbo  bgwdqddergmo  3s6MedgEHMmol
d9000b393580. LHObE MM 53 FJOIMPOL FIEBMYIMGdS FEIZ35¢YIBBMT0Gd0s6 Fgdmbggzsdogs.

332930L Losberg @3 SGr)oErmds
239605 59m396530 50bodbeo JoBbols B3zgb 0bEHgMLL FoMImoybl 3HMgdEHoMmgdoo

000900 3909359390 496EMEgdol  sFMbLboL  bosggws  Fg300w9dsgmm  Mg39OLoIEo
d9x85LgoolL  sbgd0  3OMEIEIMJO0 s  Tg30LfHogwmom  Fsmo  SLOA3GHMGHWOO  M30L7dJO0
053300390505 3mMH0DMbEHOL BOHEOL Fgdmbggzsdo.
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M. OHoYbos (FobabHmgdo LEGHMJLEMMO SBoe0BO s Yodmygbgdgdo LEMIsLEHWO BobsblivyM
050935¢3)03500)

3900bgg300 3OMmEgbms  MJMEOH05d0 330930l oMM bERMAZz9El HoMmdmoagbl o@mb
3003 MMO LEAMPLEHMMO SOMOEHIS S 5853505 06EIBLOMI A963005MGdSO BEHOLOZsEHOYMO
LEHMJULEGHMO0  sboewoBo. Bz96 T93hgmgdom  s6FHOLO3sGOWGmO  LEHMILG Mo  sbsgrobol 0d
3MMdgdsB03sbg, M®MmIgwoE ©s35300M90w0s bGMILEGHNMMO FoFoMTMgdol M3gMoGHMmMol s
L3MOEBMEPOL  BEHIYMIIIEMOOL M3GHSGHMMOL IBIbYdBs s M30LgdJOOL  Tgbfogeoliosb.
MHmamO3 3600005, 063 JAMd0L F39MEgdM03 09MM0580 0bGEHIHMIBEOL BMTsEMdOL Jmmbmgbs
aMLYdoMO© b530gdo Jgbmazss, 300009 06@IMPBSMBOL F0OHMDS, MMIGEOE FEolbImdl
063 93M6@oL  BLMmEmEMMo  360d369emdOL 503300 sHM00  TIMLsDBEOVIEXEMBSL. 53
399905 0GMU BEGMILEWO 0bEHIYMIEU, 5 LOEWISE0S 30HOJ0MSs: FoMHS 0TOLY, MMT 0bEJMIbO
M0 (33¢000L HBMBo0o BYb30ss, 0 MBS 0yml Jgmebbdgdymo 3Mmglo. AdLwo bs3wbols
70-0560  fargdosb  ogm  IMegowo  I3gEmds Moo dgglmbiBgdobso  0b@gamabool
39056b39dMdol 306Mds. SBgmo  0bGHIYMIo 5390w 0dbs LgmGMmbmol doge 1975 Hgul,
MHoLm30LsE oL EILFOMES 0BEIYMIBPOL FoM339ME0 SHBOHO® Lodwryzol dmmbmgbs, 3gHdm
oo LEHMILEGHMOs© HoMHTIMGdsEMBs. 50 0Yed Fgdymdo sbgomsmads 33mgzs Gaveau, Trauber
(1982), Nualart, Zakai (1986), Pardoux (1988), Protter, Malliavin (1978) s Ubggdol 96mdgddo. 396-
dmq, Gaveau s Trauber-8s s63969L, G™A LzMOMbMEOL LEMPsLEHWOO 0bEJAMIOOL M3gHOGMMO
900b3935 LEAHMJLEAMOO FOFoMIMYdOL (9. . Foer03960L) M3gMaEHMMOL FgwMEgdmEl.

dgméqgl dbMog, 990mbggzom 3OMmEgbms MgMMm0sdo AsBLEIMMOHIBWWO YOO Y3530 . §.
056 GH0bgo®o Fomdmagbol mgm®mgdgdl. 58 308560 gdom 3bmdowos gMmo 1s3dsmE bBmys-
@0 8900930, 9. §- M3mbg—3eeM30L FmImes (ob. Haussmann (1979), Ocone (1984)), 353653 dolo
2399mygbgds  9gmdergdgeos OHMES BMBJEombol 56 255B60s LEGHMILEHWOO  FoMHdmgdmero.
296Lbgs39dmmo dgommeo ,d5JbodMBol* BHo3ol Bobdombacolsmzol 939mgbols doMmosgls s
0m®L (2005). Bggbo (2005, 2008) doymds 3asliogwymo 0GML s©MmOEb30L BIMYW9dTo, LxmdmeErg3z0L
fmbosbo bLogMggdol MMl bogmd3zgwBy, LEdMoEgdsl 0dwgzs 3bsO Lobom s353Mm 0bG Y-
6560 08 9900mb3z935d03 30, M3 BY6J30MmboEL 56 A556b0s LFHMPSLEMMO FoMmdmgdo. m3mbg-
3WM30L BMOIMwol 90amdo gobbmyswgds 93mm3zboo Ma, Protter cos Martin-b (1998) g. §.
Be®3scrm®o oM EH0bysgdol 3350MsG00 06GIRMYds©O Jesbiolsmzgol, mmdas obog dmombmals
LEAHOPULEHMO  boamggl.  ¢396sL3bgwo  BMEIMms  Bzgb  (2003) asbzsbmgsgm B
06@9aM905Mds 335936 2-By Bo3egd (390dm, 1-sh 2-8g) boGoLbdo. Bzgb (2009-2011)
39030090 39956mbol BMbI30mborol bEMsLEHWGmo FoMdmgdmeol sbowo 3mblGHMmwIz0s ©o
d930Lfo3eg0 3m339BLoMYOMEo 3slmbols 3Mm3gLom FsHMMEO SBEHOLOZsEH0MHO LEMJSLEHWOO
06@9aMool m30L9d9d0.

B39bL doge  890mmoz35Hgdwos 3069600l BWbJ30mbogol  Jom@GHemo gsdwol  dmdgdbols
0900m©O0 93920l SBMH0m  golddeEmgdNEo  335MOG0M  0bGHYMgdso  dgdmbggzomo
360 m39Lgd0LYM30L, F0WYOMWOs JosMEHObYIW MO FoMTm®qbs 3069600l LEMslEMOIE MY M30
Dma0ghmo  obgmo  BMbJEombseolsmgol, M®MIgEms 30MHMBOMO  BomgdsBozMo  mobo
306960l 0bgdM0g30 653500l 0o Fo¢r03960L SHBOOM BEBHMILEGHMEMs© FoMmBmgdsos @
QOMZO0os  dqLsdsdolo  0bEHgAMoedzgds  As0mbobvengdgdo;  gobbowrmwos  9.f. Bmz-om@
050090 MmGB30Mmb6gd0 s JABMEH03MOO FH030L J3OM3Mwo MmFG3oMmbo, MHMIOl QosLsbool
3bJ30s Fomdmoagbl d0bsrwo s sHoMMmO MB30MbYdOL Foolabool BMbdEogdol 4sM33-
g 30030653006 s Bgbffageromos 3gx0Mgools s3mEsbs, edmygsbowos dglisdsdolio 306960l

3BJ30mboengdol  3aws®3ol  LEMILEAMMO 0bEIYMIWNMHo  FoMTmAgbol BmMIMws 3bowo
0b@9aMsbom; 2396BMYogdMmos  Mm3mbg-3weMm30l  36Mmdowo  GmEOIMWS  3Z39OIGHOM
06393690500,  LEHMPLGHMOIE 230 BOMNMBOL  JMIMIMOOL  BMbJ30MmboEgdol  oFML
LEHMPLAHMOO  0bGHIYMIOL Losboom PoMdmpagbsdo Imbsfowg 0bEHgaMsbol  3mbLEH®MJ300L
d9Lobgd. 3960dm, B630MmbsEgdoL LEHMPLEHMMO Loawyzol dmmbmgbs Fgbvylidgdveos o3
3bJ30mbocrols byggers dbmerm dolo 306HMB0MO 5053530300 mEobol BEMJSLEGHWMS©
§o00mgdsmdol  dmmbmgbsdwg, Mog 9609369mz9b6fomo  9gIMMMgdL  g3mbJigomboengdol
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d9L50530L  3eobl. 0853MMNMsE  T9IMMOZ5BGdIMos 0bFJYMBOL (3boso Lobom  sygdol
0900000. 300900 990093900 35dmygqbgdmeos bbgaalibgs bobol 3sslisbool Bwbdiool 8mbg
9360™3990 mB30mbgdol 3gx0Madol 3MMdEgTs@ 03590 3539x%0Mm909wo LEMIBIH0q00L, 39305~
@0l 3MmEgLboLy @S BEdsMW060 BLOL LB LBEHMILEHMOO FoBILYMO BSBOOL BrmYMmE3
0¢93-dmliol, oby do8gwogl dmgaols 8gdmbgggzsdo.

3329300 bosbErg ©> SJBERmds:

B3960 Lodmdsgerm 33¢0g30L B08sMmegdgd0 G980 absoMom a39LsbYds: Foa™MIgEEYds 33¢9-
3900 36@0L03sGH0MOO LEHMJVBEAMMO SBogOBoLs s LEHMILEGHMMO BobBLWGHO  Bs0gTsEo 3ol

000500 gd9000. 3960JdME, 333990 F0TsOMIEo 046905 LEHMILEHMMO  s©MOEbgol olgmo
565990MM39 056Gl 58mYnbadebg MMAMMOEss Bse0g9bol sMoEblzs s Bmyso Lobol
LEHMILEGHMO0 0bGHIM0L BsJoBo MZ30LgdgdoL Tgfages FyzgEo bYdodsMEHobyswol bryrgdol
LoIMs3gBY. LodMEIMM X530, 25MEs 1S3MMMHOZ3 OO  MYMOoMwo 860d36gwwmdols, g
13538060905 bbgoalibgs Labol 93Mm3wmeo s 99003290 GHodol mgyEombgdol gsbisgdols
©o  39x06900L  3MMIGISE03oL, L3 JoMOMI®O 93063100 3Mb39bEH®OMIdMEo 0db9gds
30533 2500LsbooL BMb30gdbY. B3gbo sdmEsbss 30bgMol s 3malimbols Bmbdiombaergdols
05Jb08oEMo©E  BIMOM  Jslol  seHgMs,  Losg  dmbgMbgds  m3Mbg-3smlidsb-3wem3ol
R0OIMOol  2obBmysgds, g3y  dYMHI3MEEYM-g30L-35bol  Bodol  gbgMygBHolmero
MEHMEWMOJOOL  29303ggds. 306900l Bb30mboergdol  HoMmBmygbgdo  LEHMILLEHMGO
06@9Mmol  99039md0m  (0MLbMzol Bmdol Tg33eol MYMEYILMb ghme) sOLYdOMS©
06003690m356 Ol 06859 M9bsdgm™mzg Bobsble 850090530 3500.  35MOGEIIMS©
d930Lfogom 306960L s 329bMbol BmbJ30mbocrgdol o@GmL LEMsLEWGMO 0bEgaMmswol Labom
969960l 36OMdEgdsl s FoMLIBMZ0L MMMl gobBMYsMGdL Bmgs dsbsbol LogMigdo.

39630 LsolgMEsEoMm Mgds 046905 50030 3069M0L BwbJE0Mboggdols 3MbLEHMWI30Eo
LEHMIULEGHMOO0 0bGIAOIWNMmO oMM bgdo. oM@ sd0Ls, dogzshbos, MMI 5MY FowYdXEO
39092900L 296DMA5q0s 50230 49@IBILOEOL 73MBJ309d0L dJmbg 90339 93MMIMero
™g30mbgdol J539x0MHJdgo LEIMGHIH0J00L L5905 0465dMmS 35MR0 LoEOLYMES30M 3MIMYIGO.
396M3m, h396 339205300 F930LHogwmm 39x0MgdOL 3MMBdMGTaB03s g. §. 93DME03Mm0 myBEomby-
00LmM30L, ooz FoILELOEOL BMBJsos FoMdmoIbl dobsMrvmo s sBoMMo mgEombgdol
239033999 3m330b5305L,  GMameE  Bsdgwogh  olg  derg3-dmmelol  Gobsblme  LodsHem™
dmggoddo.

2939 2306 5©036086Mmm, HMI 50b0dbMEo 3HMBEGIE03IOL ogd@YIEMdOEIL godmdobstmg,
d9L50EgdYEP0S 3MGMMO BsFsROLEHM™M s Lomd@MMm 658MMTol JgbeHEgds s©bodbwyo d00-
3MMMEgd900m, 53 30©I3 JODBI ILEHWIMYdS 396553690 gdgbo Ferol gobdsgermdsdo
B39bL B0g® IM3M390wo bmo LsdgbogHm aeMmsbEH0m, MHMIgEms TMobos MIGHMEMBEHMEMOL
9OOMI030, LEAHOYIEHMOOMJOYEO LogsbdsbsmEdEIM 3HMYMTJdOL gobgomsmadolsmgzol blod
- Gmms  OMbmeggol  Lods®mggerml  gMmzboeo  bsdgsboghm  gmbools s  4gMdsbools
30313539608 BMBEOL 9HPMIWO30 LEMIBEHM 3MB3MOLTo Q5ToMX3gdMwo FOmgd@o # 93581 —
A99OMOFMOHOLM  LdEMIGHMOM 3OMYMTS 85095303500 MBooLoL bobgwdfogm Mbogg®lo-
A9Hdo“  (ob. http://www.mathphd.tsu.ge/pages/programperson. html). bg9mom Bsdmmzwowo
36Mmdgd900L [o®mBo@Bgdoom 350sfy39GoL d90gy 0169gdMm0g30 0dbgds gozodMmm sbsgrmyom@mo
33193900 Bogs@sMmm ddmbgg300 3MHMmEgLms 0LYMO FoMmM JLoLIM30L, MMEMMOEsS 9. §.
©930L 3GmEgLYd0 (OHMIJoE 3033l Hmymma 3069M0l, olg 3wslimbol 3Mm3gligdl).
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3. 3sbosl 543 mMo Loghomm bsdhmdo 3owGmobol bogzgmloGgEoL 3OHMBILME  JoMEH0b
9390390006  (Martin Schweizer, ETH Zurich), ghomo ULoghom bsdhmdo 3sGobolb 9360l
"603960L0GIGHOL 3OHMBIL@MO Fmbog #9bdwsb3msb (Monique Jeanblanc, Evry University, Paris),
960 LogMomm 6530Mmdo dosbol dm3zmbol bogg®lo@gEol 3OHmEBILmG 309@H™m FE0gHmb
(Pietro Mulliere, Bocconi University, Milano) @ 5096089 ULogHomm bsdOmdo  Bocobs
Lo6E930MAGLIMB BHMObOL 3o gdbozmMo Mboggmlodgdowsb (Marina Santacroce, Politechnico
Torino).
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3OMxILMOO 59BoMgdoL Labmysmgdol (Bogoam, 539) , 99539 F9el oym dofzgmwo 3OMmEBILmMO
3M03sb0gdol: “AllStates” Bogoam, “NewYorkLife”, “PriceWaterHouse”, “Prudential”, Bov) om®3o,
“WorldBank”, 368063 mb0. “BlueShields”, Bogsam. 2007 §gco - dofzgmeo 36magqbmeo  3mgmool
00%bgL L3Mmsdo, 3580baE™bo, 83,2011 fgcmo - dofiggoyero 36Gmxgbodko  CollegeofOzarks — do,
MO, USA, 2011,

Bsbmmo  msBMogzsl  9J3l  LogPmm  653MMmdo  Josbols  dm3zmbol  MBoggMLoGgEOL
3O0xgLbmO 309GHMmM 3vwogmosb (Pietro Mulliere, Bocconi University, Milano). o3l bsdgsbog®m
3M639dEHgd0 Gmdol MbogzgmLo@ GOl 3OMEBIL@E 9o MmOLObyaMmb s 0gbol mboggMlo@gdol
36OmBLeME 356L MoMaab gbaawdg®EH™b. ogm dofzgmeo 3OHmzglm®o Hmdob boggdlodgddo
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05099530306 0bLEHOGHMGT0 JOH™MIZ0M0560 30DOGH0M (JoPmzge FomgTsBHogmbms 5 3sgosbo

X2MBOL FoMAgdT0) Bmen3L3sagbol BmbEol doghH oKobsbLYdIMEO 3MMgdBHol GoMawgddo
(36mgdBHob  LsogbGoB03sgoMm bmdgMmos 92148, @oloabgugds - ,,0009953030L LogMmsdmMolim
Lomd@mOm™ 3OHMmaMsds Mdowolol bobgwdfogm Mbogzgmlio@g@do™ 3OHMABILMO Gowrgy Igoghol
0096 PoGoMm®o Y4m39¢oMo Lsdmdsm dgbgzgo®mado 3MMmEBgLeG Mowg dgoghmsb ©s 36Mm-
3gbeEO 0bym 303, Losa Aobbowmo ogm dodobsty 3MMgdBol TueYegdsbmsb s
sboewo  3OMgd@HoLb  ImIBoGIBMID 3538060930 Lo3ombgdo;  ymEHOBAIbOL  gagmy-
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