PEUEH3IA

Ha aucepTauinHy poboTty
KO3WHEHKA OnekcaHapa BitaninoBu4ia
Ha Temy:
"AQnanTUBHA aHi30TponHa anpokcumauisa yHn 6aratbox aMiHHUX”,
npeacTasBneHy Ha 3000yTTa cTyneHs fgokTopa dginocodii y ranysi 3HaHb 11
MaTtemaTuka Ta ctaTucTuka 3a ¢neuiansHicTio 111 MaTtemaTtuka

Tematnka poGOTH TpHCBAYEHA KJIACHYHMM 3ajadam  Teopli HaOJIMKEHHS
(Gynkiiii 6araThoX 3MIHHHX KyCKOBO-CTAIIMMH CIUIAifHAM | TICHO MOB’SI3aHUMH 3
HUMK 3a/1a9aMu Teopii HepiBHOcTeH TNy KojiMoroposa s HOpM MOXIAHUX LIJIOrO
Ta JpoOOBOro TMOPsAJKY, a TaKoXk HalKpauioro BiJIHOBIEHHsS OllepaTopiB Ta
GyHKLIOHATIB.

JocniKkenns - 3a TeMaTUKOIO, AKIH TNpUCBAYeHa AUcepTallid, TTPOBOMAATECA Y
DaraThOX HaAyKOBHUX IEHTpax pi3HUX KpaiH cBiTy. Baromi pocsarnenus 3 uiel
npoQJIeMAaTUKU OTPUMAHO Ha Kadeldpd MaTeMaTUUYHOrO aHalizy Ta ONTHMI3allil
JlHinpoBchKOro  HaliOHAILHONO  yHiBepcuTery imeHi Onecs ['onuapa. Jlana
AMceprauiiina podoTa BHUKOHYBajllach caMe B LbOMY 3akKiali 3TiJIHO 3 IUlaHaMu
HAaYKOBHUX JIOCII/DKeHb Kadeapn MaTeMaTHYyHOro aHaiizy Ta onTuMizauii. OTke,
Tema JucepTaiiitnoi podotu “Aoanmuena anizomponua anpoxcumayis Qyukyii
Oa2ambOX 3MIHHUX " € AKTYAIIbHOTO.

Jncepraiia 3araibHum obcsirom 117 cTOpiHOK CKJIaAacThesd 3 aHOTAIIl, CITUCKY
nybsnikaiii  3a00yBava, nepeiiky YMOBHHUX I103HauyeHb, BCTYIY, 4 pO3ALIIB,
BICHOBKIB Ta CIIMCKY BUKOPHUCTAHUX JUKEpeJ, 1110 MICTUTh 84 HaliMeHyBaHb.

Y BCTYII XapakTepu3yeThCs aKTyalbHICTh 00paHOI TeMM, BU3HAUAKOTLCS MeTa i
3aBJlaHHsdg, a TakoX 00’€KT 1 IpeaMeT JOCiUKeHb aBTopa poboTH. BkazaHo Ha
3B’A30K JIMcepTalii 3 HayKOBUMM TporpaMamMu i TeMaMH, 110 BHKOHYBAJIHCh Ha
kadeapi MaTeMaTHUYHOrO aHamizy Ta onTuMizamii JIHIMpOBCEKOrO HaLiOHAIBHOTO
yuiBepeutery imeni Onecs ['onuapa, a Takoxk 3rinHo rpanty DAAD Scholarship,
Germany 3a nporpamoio Research Grants — Bi-nationally Supervised Doctoral
Degrees, 2016/19 (57214225). HaBeneHno mnepeiik OCHOBHUX 3aBlaHb 1 METOMIIB
JIOCJIJIKCHISA Ta pe3ylIbTaTiB poOGOTH, 10 BUHOCATBLCS Ha 3aXucT. OXapakTepH30BaHO
CTYIIIHb HAayKOBOI HOBM3HM OTPUMAaHUX pe3ysIbTaTiB Ta IX NpaKTHYHE 3HAYCHHS,
HABCJICHO KUILKICTh ()aXoBHX BHMJaHb Ta BUAaHb, IO BXOMATH 10 MDKHapOIHUX
HAYKOMETpUYHMX 0a3 JaHux, Je Ui pesyibratd onyOnikoBaHo. BkazaHo Ha
0coOMCTHIT BHecOK 3ja00yBaua y CHUIbHI- pe3yibTaTd. BeTyn MicTHTH [eperik
KOoH(pepeHLiil | HAyKOBUX CeMIHApiB, Ha SKMX JIONOBIJAIMCH OCHOBHI pe3ylbTaTH.
Po3KkpuTO 3MICT JMcepTalll Ta KOKHOTO 11 po3aiLly.

Y  nepmomy  po3aiii OTPUMAHO — TOYHI  CepedHbO-KBaJpaTH4Hy 1
MYJIBTHIUTIKATHRBHY HepiBHOCTI Tuny Taiikopa-lllagpina ang Qyskuiit 3 npocrtopy



Iff,ir;u,ﬁ(l) Ta TouHl anasoru HepiBHocTi Taiikopa-1llanpina mwis QyHKLUIH 3 POCTOPY
155 e—t2(R). B pesysbTarti jocilikeHb TAKOXK PO3B’A3aHO 3ajlavi Mpo 3HaXODKEHHs
TOUHOTO 3HAYCHHSA JIIHIHHOTO OJAHOBMMIPHOTO MOMepevyHnKa KiaciB QyHKIiH oxHiel
3MIHHOI 3 3a/1aHOI0 Ma)KOPaHTOK MOIYJIA HEMEepepBHOCTI B [IPOCTOPI HENEPEPBHUX
dynkuiii, Ta 3aga4i onTUMizauii TiHIHHUX MeTO/IB HAOMKECHHA Ha Kiacax (QyHKIiH
3 33120010 MayKOPAHTOIO0 MOJLYJIsi HellepepBHOCTI B MPOCTOpi HenepepBHUX (YHKILIH.

VY apyromy pos3jijii JIOcliKYIOTbCs TOYHI HepiBHOCTI THIty Kosmoropora s
HOpM MOXIAHMX Ta cropiaHeda 3agada Creukina npo Haiikpalle HaOIMKeHHS
HeOOMEKEHHUX OTepaTopiB JIHIHHUMU o0OMeKeHUMH. 30Kpema, OTPUMaHO HOBY
TOUHY MYJIbTHIIIKATHBHY HEPIBHICTB, 110 A€ OUIHKY L, -HOpMH JPoOOBOT MOXIAHOT
B ceHci Mapiuio ¢yHkuii, Bu3Hauenoi na miBoci [0, ), uepes L,-HOopMy camoi
ynkuil Ta L;-HopMy i1 moxigHol Apyroro mnopsaaxky. Sk HaciIOK OTpUMaHOl
HEPIBHOCTI po3B’s3aHO 3aiavy Mpo Halfkparie HaONWKEHHs oneparopa JIpoOoBOIro
audepeniliroBadis B ceHel Mapimo ninifinumMu oOMeKeHUMHU oflepaTopamMu  Ha
kiacax  (GyHKOiH 3 0OMeXKeHHAM Ha NoXiaHy Japyroro mopsaaky. Kpim rtoro,
no0y10BaHO OllepaTopy HailKpaloro HabIMKeHHs, oneparopa AudepeHliloBaHH B
cernei Mapuio Ha kiacax GQyHKUi Wﬁl (R+).

Y TpeTboMYy pO3Aidi  JOCHIUKYEThCs 3ajada HafKpalloro alalnTHBHOIO
nadmikenns Ey(f), dyukuiii f kiacy qu(ﬂ), g > 1, BU3HAUeHUX Ha d-BUMIPHOMY
Kyoi €, B MeTpuui npoctopy L, KYyCKOBO CTaJUMH (YHKIIAMH Ha OIYKIHX
po30oUTTAX () 3 33/1aHO0 KUJIBKICTIO eJleMeHTIiB. JloBeJeHa HepiBHICTh

Ex(Dp < CN @D ||f|| a0 (1)

g f € qu (2) 1 g < o, sxi 3a10BOJIbHATL YMOBY 2/(d + 1)+ 1/p—1/g > 0, ne C
3IeKUTH TIJIBKK BiJ d, p, g. Lls HepiBHICTB nicHIiioe pe3ynsrat podoru asuiaora
O., B AKiif BcTaHoBIIEHO, 1m0 nopsaaok Ey(f), nopisHioe O(N~2/(@* V)Y qna dyukuii
[ € W/ (Q). Takum unnom, HepisHicTb (1) posumpioe kiac QyHKUIN, Wis sSKHX
jlocaraeThes nopsaok wadmukenna O(N~2/@+1)Y) Kpim Toro, 3Haiineno anropur
oOy/Z0BM  @JalTUBHO YTOYHEHOrO JIIaIM4YHOrO MiAPO30OUTTS, 3 TNOAAIBIIMM
ani30TPONTHUM  YTOYMHEHHAM, Ha SKOMY JOcATaeThCA HaMKpamuii  I1opsiok
nabmokenns N~™2/(@*D 13 orpumana ominka 3HM3Y UTA TIOPAAKY HACHYCHHS
alpokcuMallii  ABIYI  HelepepBHUX (YHKUIA KyCKOBO-CTaJIMMHM HA  OINYKJIHX
posbutTax. Jloseneno, mo N~2/(@*+1) ¢ nopanxom HacHueHHs HAGIIKEHHS KYCKOBO-
CTAJIMMH Ha ONYKIIMX PO3OHMTTIX Yy HACTYIIHOMY CEHCI: SKIIO VIS JIBi4l HEllepepBHO
Jndepenuiiiosanol gyHkuii f: Q — R maemo ouinky Ey(f), = o(N~2/@+1)y oy N
— o0, TO recian QyHKUIT [ He € Hi MO3UTUBHO, HI HETAaTHBHO BU3HAYEHUM B JKOJHI
Touli £2.

Y 4yeTBepTOMY pO3AUIL JOCHIKYEThCA 3ajava HailKpaloro HalJIMKeHHS
¢yHKuUiil HaraTboX 3MIHHUX KYCKOBO CTaJIMMHU (PYHKUISMH Ha JIEKUIBKOX HaKJIaJAeHHX

ONYKIMX  pO30MTTAX  (pO3pULKEHHX ciTKax). 3'AcOBaHOAHO, 110 TOPAIOK
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[TOKpalleHHHUH 10 T Kle TOro, BCTAHOBJICHO 3B’ A30K HaOIMKEHHSA KYCKOBO

.B asosumipHOMy Bunaiaky ais dyHKii 3 knacy W, ueii nopsagok Oys

CTAIMMM HA PO3PIKEHUX ciTKax 3 HaOMMKeHHAM noslinoMaMu Xaapa.

TakuM YHHOM, SAPO AMCEpTallil yTBOPIOOTH pe3ysbTaTH 110 BiAIYKAaHHIO
Tounux HepiBHocTell Tunmy KonmoropoBa Ta  TOYHHX  OWIHOK — BaXJIMBHX
ANPOKCHMAIIFTHUX XapaKTepHuCcTHK Ha Kiacax QyHKUiH oaHiel Ta 6araTboX 3MIHHHX Y
npocropax Jlebera Ta y npoctopax cyTTeBo 0OMexKeHUX QyHKILIi.

HaykoBwuii piBeHb AucepTalii € BHCOKHM. Bci OCHOBHI pe3yibTaTi auceprauii ¢
HOBMMH. BOHM 3 JIOCTAaTHBOIO MOBHOTOK BUK/IAIEHI I JOBeIeHI, K B caMiil poOoTi,
Tak 1y Bianosigaux myGrikamisx artopa. [Ipy LBOMY METOAM JOCIHIKEHHS,
TCXHIYHI MPUIIOMHM Ta OTPUMAaHI pe3ybTaTH € Iy’Ke HEeTPUBIaIbHUMH 1 CTAHOBIATH
Oe3yMOBHUIH HayKOBHH iHTepec juis (axiBIliB B rajry3i aHamizy i Teopii HabJIMKEHHS.

Beaxkato, 110 JucepTalis € 3aBepllieHol0 Mpauero, B AKiil OTpUMaHO Baromi
pe3yJabTaTH TEOPETHYHOro XapakTepy, 10 JalOoTh PO3B’A30K Py BaKIMBHX
CKCTpeMallbHUX 3aj1a4y Teopii HabIWKeHHS Ta TeopiX HepiBHOCTEH I MMOXIIHUX I
HOBI MIAXOAN J10 PO3B’sI3aHHS TaKUX 3ajady.

Pesynbraty poOOTH 1 3alpONOHOBaHI B Hifl METOAM MOKYTh OyTH BHUKOpHCTaHI
JUIA OJANIBIIMX JIOCHIIKEHb eKCTPEeMalIbHUX 3a/lay Teopil HaONMKeHHA, a TaKoK Y
TCOPETHYHUX JOCIIKEHHSIX 3 MaTeMaTMYHOro aHanily, mMaTemMaTHuHol (i3ukn Ta
oOuucioBanbHOT MaTeMaTuku. KpiM Toro, oTpumani B aucepTauii pe3yibTaTH
MOKYTb OYTH OCHOBOKW s 1OOYJ0BH ONTHUMAJIbHUX UHMCEIbHUX aIlrOpUTMIB
HaONMKeHHs QYHKUIH.

Yei pe3ynbTaTH, 1110 BUHOCATHCA Ha 3aXHUCT, OTpPUMaHi aBTOpOM caMocTiiiHo. B
poOoTax, #AKi omy0nikoBaHi Yy CIIBaBTOPCTBI, ab0 BHECOK YyCIX aBTOPIB €
PIBHOLIIHHKUM, a0 TOYHO BKA3aHO Ha pe3ysibTaTH, siKi HaJjle)KaTh aBTopy Jucepraiii.

OCHOBHI pe3y/IbTaTh AOCTATHLO MMOBHO BUK/Ia/AeHI B 15 HaykoBHX myOsikaiisx y
(haxoBux BuaaHHAX, 3 HUX | poOotf Hamexars 3100yBauy ocobucro, a 13 —
HAJIPYKOBAHO Y BHJIAHHAX, 1110 BXOJATh JI0 HAYKOMETpUYHMX 0a3 naHux. Buxoasuu 3
LbOI0 MOKHA OUIHMTH CyMapHHii BHecok 3700yBava fK IHUIKOM JIOCTaTHIN U1
BUPILLIEHHS MUTAHHS 1PO 0ro JOKTOPCHKY KBajiikaliio.

[Tomusiok  npuHUMIOBOrO XapakTepy B Aucepranii Hemae. B poboti €
1ETOYHOCTI, MOBTOPH Ta ApyKapchKi noMuiku. Hanpukinag,

. na crop. 21s ¢pasza “B pozaun Takok IOKa3aHo, IO OTPUMaHi OLIHKH
3BEpXY € TOUHUMHM~ € 3aiiBOIO;
Ha ctop. 37 y BUCHOBKax A0 pozauty | ckazaHo, IO B IIBOMY pO3Jifi
po3B’A3aHO 3aaa4dl Npo 3HAXO/DKEHHA TOYHOrO 3HAa4YeHHA JIHIHHOrO
OJIHOBUMIPHOIO TMOMNEpeYyHHKa..., a TaKoK 3amadi OonTuMizamii JiHiiiHuX
METOIB HaOuMKeHHs ... 3 iHmoro 00Ky, B 3MicTi guceprauii Ha cTop. § €
aunie  Ba  OIApo3Ainu  pozainy 1, mo npucB’sueHi  JA0CTIKEHHSIM
HepiBHocTeil Tuny Taiikosa-Illaapina;,
Ha ctop. 38° y dpasi “uepes Ifl, , 1 <p < oo, i Ifl, i lf "I, Bupas “i Ifl,” ¢
3aliBUM;

[}

(D]



4. na crop. 547 3amicTh “mpucrocyBaHHSA po30UTIB” Tpeba “HpUCTOCYBaHIS
pO30UTTIB™ ;

S. na crop. 54'° ckasaHo, 10 “BUKOPHCTAHHA aHI30TPOITHUX  OITYKIINX
faraTorpaHHUX PO30OMTTIB 103BOJIAC Maiike BIABIUl 300L1buumu MOPSJIOK
HaOIMKEHHS Y TOPIBHAHHI 3 “I30TPONMHUMHI™ pO3OUTTAMMK™ 3J1a€ThC, aBTOP
XOTIB CKa3aTH, 1110 TaKe BUKOPHUCTAHHS “‘JI03BOJISIE Maliske BABIUI 3veHuumu
MOpsiI0K HAOIMKEHHA |

6. Ha cTop. 56, 3amlcTh “nokapainenHs” Tpeba “‘TOKpallleHHa . ..

Hageseni 3ayBaskeHHs He BIUIMBAIOTh CYTTEBO Ha 3arajbHy MO3MTHUBHY OLIHKY
JmcepTaniiinoi po6oTn, a 3pobieHi aBTOpoM BUCHOBKH € CTPOro OOrpyHTOBaHUMU i
IX JIOCTOBIpHICTHL He BHKIMKAE CcyMHIBY. Bpawxato, mo pobdora *“Adanmusna
Aniz0mMpoOnHAa anpoKkcumMayis ynkyit dazamosox 3MiHHUX" BIIAINOBIA€ BCTAHOBICHUM
BUMOTaM JI0 JucepTaliii Ha 3100yTTs cTynens aokrtopa dinocodii, a i1 aBrop O. B.
Ko3uHEHKO 3aCITyroBy€ MPUCYKEHHS HOMY CTyTeHs JoKTopa (isocodii.

PeuenzenT
JIOKTOp hizuKo-MaTeMaTHUHHUX HAYK, 1podecop,
npogecop Kadeapn maTeMaTHYHOTO aHaNI3y
Ta onTMizauii J[HINpoBCEKOro HAllIOHATBHOTO
yvHiBepeuTeTy iMeHi Osecs [ToHuapa
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