OT3BIB HAYIHOTO PYKOBOIUTES
Ha guccepranuio 1lemerosoit BanernTunsr BiauMupoBHEBL
“Kpaesble 3a1a4u 1Jisl IICEBIOIUIepOOIMIECKIX yPaBHEHUIH
IIPEICTABIEHHYIO0 Ha COMCKAHWE YUeHOM CTEleHN KaHIUIaTa
busrKo—-MareMaTHYecKuX HayK 1o crenuaigbaoctd 1.1.2 —
midbdepernaibible YpaBHEHNST U MaTeMaTHudecKas Qu3nKa

Huccepranuonnas pabora B.B. IllemeroBoit mocBsllieHa U3y4YEHUIO CMe-
IAHHBIX KPAEBbIX 384 B 1eTBepTH mpocTpancTsa R s ommoro xiacca

TICeBIOTUIIEPOOINIECKIX YPABHEHU
Lo(Dy)D2u+ Ly(Dy)u = f(t,z), (t,z) € R, (1)

rne Lo(D;) u Li(D;) — 2/mnTudecKre ONepaTopbl BTOPOrO U YeTBEPTO-
ro IMOpsiIKa COOTBETCTBeHHO. [Ipexnmosiaraercsd, 4TO KpaeBble 337a9u YIO-
BJIETBOPAIOT YCIOBHIO THIa JlomaTuHCKOro. B paccMarpuBaeMblil Kace 3a-
II89 BXOIAT KJIACCHYECKMe TIOCTAHOBKHU JJI M-MEPHBIX aHaJIOrOB ypPaBHEHUH
BrnacoBa—Panes—Bumona, ypasuenus [anbnepra, MonudHUIMPOBAHHOIO yPaB-
nenus Byccunecka u ap. OCHOBHAA [1€JIb — U3yUeHNE KOPPEKTHOCTHU PACCMAT-
PUBAEMOTO KJIacca 3aa4.

VYpasuenus Buza (1) ABJISIOTCS YPABHEHUAMY, HE Pa3PEIIeHHBIMU OTHOCH-
TeJIBHO cTaplueil mpoussomHoii. Takue ypaBHeHUA Hada Il U3y IaTh BO BTOPON
nosioBuHe XX crosierns nocie mybavkanuit pador C.JI. Cobosesa mo uccie-
TOBAHUSIM 331841 O MaJIbIX KOJIebaHusIX Bpalnaoeiics KuakocTa. Mcropu-
YeCKH 3TO ObLIY NEePBLIMY INTyOOKMMY NCCIEJOBAHAAMY yPaBHEHN, He pa3pe-
IIIEHHBIX OTHOCHATEJILHO CTapIIel TPOU3BOIHOM, IO9TOMY B JIUTEPATYPE TaKue
ypaBHEHNs 4aCTO HA3LIBAIOT YPABHEHUSAMH c000Ae6CK020 muna. B HacTosiiee
BpeMs CyIECTBYET IOCTATOYHO Pa3BUTas TeOpUs [Ji HEKOTOPbIX KJIACCOB
yDABHEHUH, He Pa3peIleHHbIX OTHOCATEIBHO cTapliel mpoussoaHoi. OxHaxo
IS TICEBIOTUIEPOOITUECKIX YPABHEHN MMEeTCs Psili U3BECTHBIX IIyOJmKa-
17, TTOCBAIIEHHBIX 3a0a4e Koy, a 0 CMeIIaHHbIM 33Ja9aM UMeeTCs JIAIb
HECKOJIbKO PabOT IO M3yUeHWI0 KOHKPETHBIX KPaeBbIX 3aJad JJisi OLHOMED-
HbIX ypaBHeHui. [losToMy mccrenoBaHUA IO TEOPUH CMENIAHHBIX KPaeBbIX
3871849 IJIS TICEBIOTHIEpOOIMIECKUX YPaBHEHHH 00Iero Buia TOIbKO HAYH-



Haforcd, 1 pabora B.B. [TlemeToBoit sBIsSeTCS ONHUM U3 IEPBBIX UCCIIEIOBA-
HU 10 OOIIUM CMEITaHHBIM 33,1a9aM I TaKuX ypapHeHuit. Clemayer Tax»xke
OTMETUTD, YTO IICEBIOTUIIEPOOINIECKHE YPABHEHNS BOSHUKAIOT IIPH PEIIEHUN
pAlla IPUKJIAIHBIX 3324 TEOPUHU YIPYTOCTH, TUAPOIUHAMUKY, IIPU KOHCTPY-
MPOBAHUU BOJHOBOMIOB. [lo3aTOMYy Tema mccienoBanuit sIBJISIETCA aKTYaJIbHOR
U TIPEICTaBJISIET UHTEPEC KaK C TEOPETHUECKON, TaK ¥ C MPHUKJIAIHON TOUEK
3PEeHHSI.

C nocrasnennoit 3aqa4eit B.B. IllemeToBa yCIeiso cnpasuiach, I0JyIeH-
Hble €10 Pe3YIbTAThl COCTABUIN OCHOBY HACTOsIIEH muccepranuu. V3moxum
KOPOTKO COJIepKaHUe JUCCEPTAINY, COCTOSINEN U3 TPeX IJIaB.

IlepBas ryraBa IMOCBSIIEHA MCCAELOBAHMIO CMENIAHHBIX KPAEBBIX 33Ja4 B
YeTBEPTH ILJIOCKOCTH JJIsT OJHOMEPHOTO IICeBIOTUIEPOOJUIECKOTO YDaBHe-
HUS, XaPaKTEPHU3YIOIIErocs: HaJIudneM 0OpaTHMOr0 OIlepaTopa MpHU CTapIiei
IIPOU3BOIHOX II0 BPEMEHU

(eI — D)Du+ Diu—a’D2u= f(t,z), >0, t>0,
(b11u + b12Dyu + bizD2u + biaD3u)|,_o= 0,
(bzl’u -+ bgngU —+ bngiu + bQ4D§;U)I$:O: O, (2)
u|t=0: 0, Dtult:O: 0,

rnree > 0,a€ R, bjp € R, 7 =12 k=1,...,4. lIpennonaraercs, 4To
KDaeBble 33141 YIOBJIETBOPAIOT YCIOBUIO JIOIATHHCKOTO. '

Lless maHHOM TJIABBI COCTOUT B TOM, YTOOBI BBIIEIUTD KJIACCHL CMEIIAHHBIX
KDaEBbIX 33187 U JOKA3aTh UX Pa3PeIIIMOCTb B aHU30TPOIHLIX CODOIEBCKUX
IIPOCTPAHCTBAX W22 74( 2 ) C SKCIIOHEHIUATLHBIM BECOM TIO L.

OCHOBHBIE PE3YJIBTATHI TVIABbI: IIOJYYeHbl JOCTATOYHBIE YCJIOBUS Pa3pe-
IIMMOCTY CMEIIaHHBIX KPAaeBbIX 3374 (2) B MPOCTPAHCTBE W22 ’;l(Ri +), IIpH
9TOM BBIZEIEHBI TPU KJIacca 3amad. [JIs mepBoro Kjacca 3a7ad 3TH YCJIOBHUS
SBJIAIOTCS aHAJOTAMH YCJIOBHH paspernuMocTd 3a1a4u Komm, T. e. f(t,z) €
W21 ’,?(Ri +). [y BTOpOTO KiTacca 9TU yCIOBUS SIBIISIOTCS OOJIee KECTKUMH, 2
uMenHo: f(t,x) € W22 g(Ri +)- A 17151 TpeTbero kJacca Ha IPaByIO 9acThb Ha-
JIaTaloTCs erne 6ojiee CuIbHbIE TpeboBanus raagkoctu: f(t,x) € W23 L?(Ri e
[Ipu sTOM 11T BCEX CIY4YaeB aBTOPY YAAJOCH MOCTPOMTH MPUMEPHI TPAHIT-
HBIX OLIEPATOPOB, KOT/A, IJIsl PA3PEIINMOCTY YKA3aHHBIE YCJIOBUS SIBISIOTCS
HEOOXOINMBIMH.



[osyuennbie pe3ynbTaThl IPOMLIIOCTPAPOBAHEL Ha IIEPBO 1 BTOPO Kpa-
€BBbIX 33JlaUax JJis ypaBHeHUs1 ByiacoBa, ITO JaeT HOBBIE PE3YJLTATHI O Pa3-
PEIUMOCTH JIJI 3TOrO yPaBHEHUSI.

Bo BTOpOI#t M TpeThelt raBax paccMaTPUBAIOTCS MHOMOMEDHBIE CMEIaH-
HBbIE KpaeBble 33/Ia91 B R"H JIJIsT TICEBIOTUIIEPOOIMIECKUX YPaBHEHNI:

(eI — Lo(Dy))Du+ [Lo(D)Pu+ Y. agDPu = f(t,z), t>0, =€ R",
|6]<3

(bllu + blszn’u —+ bl3D3'nu)|zn=0: 0, (3)
(b21u - bngznu + bnggn’U,)‘xn:O: 0,
ul;o=0, Diul,_o=0,

rnee > 0unb; € R i =1,2u7 = 1,2,3. llpeanonaraerca, 4To Kpa-
eBble 3aJ1a4M YIOBJIETBOPSIOT YCJIOBHIO THUIA JIOMATHHCKOTO. DTO YCJIOBHUE
obeclieunBaeT eANHCTBEHHOCTh DElieHns 33184 (3) B BECOBOM IMPOCTPAHCTBE
W2,7 ( Rn+1)

Ilpu n3yueHUn pa3pelIMMOCTH CMEIaHHBIX 3aJad Buaa (3) maxke B Of-
HOMEDHOM CJIy1ae, KaK IIOKa3aHO B IIEpBOM maparpade, BOSHAKAIOT OIPee-
JIEHHBIE CJIOXKHOCTH C HAXOXKIECHWEM YCJIOBHUH Ha IPABYI0 HaCTh yPaBHEHIT,
IIPH KOTOPBIX CYyLIeCTByeT perenue u(t,z) € W (R”H) [Tpu usyuyenun
MHOTOMEDHBIX 38184 aBTOP BBLIEIWI IBa KJIACCa, 3&11;8}1 (3): peeyaspnvie n
nepezyaaprbie Kpaesbie 3anaun. ONUCAHNEe STHX KJIACCOB JAETCS B TEPMUHAX
K03 DUIMEHTOB I'PAHNYHLIX OLEPATOPOB.

Bropas riaBa muccepTanuy IOCBSAINEHA U3YYEHUIO PETYJIAPHBIX KPAEBBIX
33784 (3). OCHOBHBLIMEU pe3yJIbTATAMH 37eCh ABJAIOTCA TEOPEMEL 06 omHO-
3HAYHOM PA3PEIINMOCTH B IpOCTPaHcTBe Wa' i (R”H) DY 3TOM YCJIOBHS Pa3-
PEIIUMOCTH 3aBUCAT OT IapaMeTpa €. A mMmeHHO, ecad € > 0, TO 1Jid paspe-
IMMMOCTH PETYJISPHON KpaeBoii 3ama4u (3) JOCTATOYHO MOTPEOOBATE, YTOOLI
f(t,z) € W1 0, O(R”“) Ho ecnn € = 0, To mpu n > 4 1 pa3pelImMOCTH 3a-
naqu (3), nanpumep, ausa GuHUTHBX [ (f, T) 1/ pa3pelIuMOCTH JOCTATOYHO
BBITIOJTHEHUS TAKUX YK€ YCJIOBHH, a IpA 7 < 4 MOMUMO 3TUX yCJIOBHI HY>KHO,
aT06b1 f(t, T) yIOBIETBOPSAIA HEKOTOPBIM YCJIOBHAM OPTOrOHAIbHOCTH. Ecmm
YCJIOBHSI OPTOrOHAJBLHOCTH He BLINOJHEHBI, TO, KaK MOKA3bIBAIOT IPUMEPHI,
3371a4a MOXKeT He UMeTh pemrenuii u(t, z) € Wy, (R”H)



B Tperbeit raBe guccepTanuu u3ydaioTCs HEPEryJsPHbLIE KPAEBBIE 3aa-
qn (3). B rmase Takke ZOKB3AHEL TEOPEMEL 00 OJIHOBHATHOM Pa3PEIuMO-
CTU B IIPOCTPAHCTBE WM(R”H) YcIoBUS Pa3pEIMOCTY TAKXKe 3aBUCST
OT IapaMeTpa € u pa3MepHocTH . OJIHAKO TEOPEMBI O Pa3PEIIUMOCTH JIJIsI
HEperyJIApHBbIX 3a/a4 CYIIECTBEHHO OTJIMYIAIOTCS OT TEOPEM U3 BTOPOM IJia-
BBI. A MMEHHO, [l Pa3peIlMMOCTH TaKuX 3a]ad TpebyeTcs 6osiee »KecTKoe
yClIOBHe Ha TJIAJKOCTb IIpaBo#i wyacTu ypaBHenus. Hamo, urobnr f(t,z) €
W2’2’O(R”+1) TIPU 9TOM, €CJIE 3TO yCJIOBUE HE BBIIOJIHEHO, TO 332494 MOXKET
He IMeThb pemtennit u(t, ) € W (R”H)

Ha wmoit B3rsz, ,ZLI/ICCGPT&LLI/IOHH&H paboTa, BBITIOJHEHA, HA BHICOKOM Hayd-
HOM ypOBHe. ABTOPOM TIOJIy4UeH DPsifi HOBLIX PE3YJLTATOB, UMEIOIIUX BarXKHOE
3Ha4eHNe B Teopuu AuddepeHInalbHbIX YPABHEHHN ¢ YaCTHLIMY IIPOU3BOJI-
HbIMHU. Pe3ynmbTarsl nuccepTariyyu 000CHOBAHBI IIOJHBIME JOKA3aTeILCTBAMH,
CBOEBPEMEHHO OITYyOJIMKOBAHbI, HEOAHOKPATHO IOKJIAILIBAIKCH HA HAYUHBIX
KOH(QepeHIusx u ceMuHapax. [1o Teme muccepranmu umeercs 10 mybnaukanmii,
13 KOTODBIX 4 cTaThy B :KypHaJax u3 cuucka BAK. Asropedepar mpaBuibHO
OTPaXkaeT COofep:KaHne JUCCePTALIN.

IlpencraBnennas muccepTalnus yIOBJIETBOPSET BeeM TpeboaHusM BAK,
IPEIbABIAEMbIM K KaHIWJIATCKAM IUCCEpTalmsaM, U ee aprop lllemerosa
BasenTuna BirauMupoBHa HECOMHEHHO 3aC/IyKUBALT IPHUCY K ACHUA YUEHOM
CTeNIeHN KaHJU1aTa (PU3UKO-MATEMATHIECKUX HAYK TI0 CreruaabaocTa 1.1.2
— nuddepeHnaIbHbIE YDABHEHNSA W MaTeMaTHdIecKas (bU3nKa.

HayuHblit pyKOBOIUTEID
3aBenmytonmit kadeapoit nuddepenuaIbEbe YPAaBHEHII MEXaHNKO-MaTeMar
THYeCKOro daxymnbrera HoBocubupcKoro rocyiapcTBeHHOr0 YHUBEPCUTETA,
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