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OBIIIAA XAPAKTEPUCTUKA PABOTHBI

AKTYaJIbHOCTH TeMbl Auccepranmu. [llupokoe npuMeHeHne pe3ynbTaTOB,
NOJIYYEHHBIX B TEOPUM JAUHAMUYECKUX CHUCTEM, B TMOCIEIHUE JECATHIECTUS B
TEXHUKE TPUBEIO K HEOOXOJWMOCTH TOBBIIMICHUS TOYHOCTH B  aHAIU3E
UCCJIEIYEMBIX SBJICHHM, a Takke K ONMUCaHUI0 3(PQEKTOB, KOTOpbIE HE MOIJIU
YUYHUTBIBAaTbCS JIMHEMHBIMU TEOpUsIMU. MHOTHME 3aJlauyd MPUKIAIHOIO XapakTepa, B
YacTHOCTU 3a7auu Ju(depeHIuanbHbIX U HHTETPAIbHBIX YpAaBHEHHM, MO CBOEH
CYIIIHOCTH SIBIISIIOTCS HENMWHEWHBbIMU. HenmHeitHbie 3amaun auddepeHnuanbHbiX U
WHTETPAJIbHBIX YPAaBHEHUU HM3-3a CJIOKHOCTH WX HCCIEIOBAaHUS U HEIOCTATOYHOM
pa3pabOTaHHOCTH METOJOB MX pElIeHHs Majo u3ydeHsl. [loaToMy HccienoBaHue
pa3pelmMMOCTH  HayalbHBIX  3a7a4  JUHAMHYECKHX  CHCTEM,  pa3paboTka
KOHCTPYKTUBHBIX METOJOB MX PEIICHUS SIBISECTCS OJHOW M3 aKTyaJbHBIX 3a/lay B
Teopun MU PEpeHINATBHBIX B HHTETPAIBHBIX YPaBHEHUH.

W3 ananuza umMeronmxcs padoT ClEeIyeT, YTO MHOTHE aKTyaJbHbIE BOIPOCHI
TEOpUU  HENMHEHHBIX  auddepeHIualbHbIX  (MHTErpo-auddhepeHIuaIbHbIX)
ypaBHeHU# B 4yacTHbIX mpousBoaHblx (Y B UIl, UJY B UIl), unterpaibHbIx
(uaTerpo-nuddepernnanbupix) ypaBuenuit Bonbreppa (MYB u UJIYB), koTopbie
BXOJSAT B KJIACC HEJIMHEWHBIX JTUHAMUYECKUX CUCTEM, BCE €III€ OCTAKOTCA JI0 CHUX IOP
HE paccMoTpeHHbIMU. Cpeau pa3inuuHbIX 3a/1ad, BO3HHUKAIOIMIMX B TEOPUHU
HEJIMHEWHBIX JUHAMHUYECKUX CHUCTEM, HECOMHEHHO aKTyaJIbHbIMH, KAaK JJISl CaMOu
TEOPHUH, TaK U JIJIsl MPUIIOKEHUMN, SIBIIIOTCSA MPOOJIEMBI: Pa3pelIuMOCTh U CTPYKTYpa
pemenuit 3amaun Komm Y B UII (MAY B Ull); acumnroruueckol wu
aHaJIMTUYECKOW CTpyKTyphl pemieHuid B UYB, UJIYB BOM3u perynspHbIXx 0COOBIX
TOYEK; CTPYKTypa 00001IEeHHbIX perieHuil 1ByMepHbiX UYB ¢ 0co0oii TOUKOH.

Ieau m 3amaumM_mcciaenoBaHus. Hacrosimass awccepranmoHHass paborta
MPUMBIKAET K uccienoBanusm B.Bonwreppa, A.llyankape, f.I'opua, 3.U.I'pyno,
H.A.Maruunkoro, f.B.beikoBa, M.NmananueBa, K.AnsimkynoBa, II.C.IlankoBa,
K.KakumoBa, A.AcanoBa, T.M.UmananueBa, A.b.baiizakoBa, A.K.Kypman6aesoii.
OHa mnocBsilleHa NPUMEHEHHIO METOoJla NpeoO0pa3oBaHUs pELIEHUH B TEOPHUH
HENMHEUHBIX U] depeHInaTbHBIX W HHTErPAIbHBIX YpaBHEHHM U ITOCTABJIEHA
LEJIb:

® HCCIIE0OBATH Pa3pelIMMOCTh U CTPYKTYpPBI pelieHnid 3aaaun Kol HelTMHENHbIX
JAY s UIl (MAY B Ull);

® [I0Jy4E€HHUE JOCTATOYHBIX YCIOBUM Pa3pelIMMOCTU U CTPYKTYPHI PELICHUN 3aa4l
Ko cucrem nenuneitnsix Y B UIT (MY B Ull);

® HAXOXIEHUE aCUMIITOTHYECKOM M aHAIMTUYECKON CTPYKTYyphl pemeHnii UYB u
MNJIYB BOaM3M 0COOBIX TOYECK;

® TOJIy4YeHHE JIOCTATOYHBIX YCJIOBHMA CYIICCTBOBAaHUS OOOOIICHHBIX pEIICHUMN
nBymepHbix Y B ¢ 0co6oit Toukoi.

MeToauka mccjenoBanuii. B nacrosmeir pabore HMCHOJIB30BAHBI METOIbI
AKBUBAJIEHTHOTO  mpeoOpazoBaHusi  audPepeHlHnanbHbIX U HHTETpajbHBIX
YPaBHCHUHU, METO/IbI AHATUTAYECKON 51 ACUMIITOTUYECKOU TEOPUH
mubdepeHnuanbHbIX  ypaBHEHUH, METOJI MAaXOPAHTHBIX (DYHKITUH, METOIbI
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(YHKIIMOHAJIBHOTO aHanu3a (MPUHIUI CXaThIX OTOOpakKeHWi) W CBOWCTBA

0000ITIeHHBIX (PYHKIIHM.

OcCHOBHBIE 10JI0’KEHHS TUCCEPTALIMU, BLIHOCUMbIE Ha 3ammTy. Ha 3anmry

BBIHOCSTCS CJIEIYIOIIHNE MOJIOKEHUS:

1. YcraHoBieHa pa3pemimMoCcTh U MOCTPOEHBI CTPYKTYpPHI pelieHuit 3amaaun Komm
muddepeHnanbHbIX  YpaBHEHUH B YaCTHBIX MPOU3BOJHBIX TPETHETO H
YETBEPTOTO MOPSAIKOB;

2. HaiineHbl [OCTaTOYHBIE YCIOBUS pa3pelIMMocTd 3amaud  Komm HUHTErpo-
muddepeHnnanbHbIX ypaBHEHUH B YaCTHBIX MPOU3BOIHBIX BTOPOTO U TPETHETO
MOPSJIKOB;

3. [IpuBeeHbl OCTATOYHBIE YCIOBUS CYLIECTBOBAHMS OJHONAPaMETPHUECKOTO
cemeiicTBa pemieHnil HenmuHeWHbIX YB npu Oonblinx 3HAYEHHUSIX apryMeHTa U
BBIJICJICHBI UX TJIABHBIE YJIEHBI;

4. JlaHo pa3iokeHue perieHuil B Buae 0000IeHHO-CTENIEHHOTO PpsiJia HOBOTO Kiiacca
HenuHeitHoro MJIYB B okpecTHOCTH peryisipHOi 0Cco00# TOUKH;

5. [ocTtpoena crpykrypa pemienuii nuHelHbIX cucteM WUYB ¢ wupperynspHoit
0c0001 TOUKOH;

6. Halimenst 00O0OIIEHHbIE pEIICHUS] JIMHEWHBIX WHTErPajbHBIX YpaBHEHUUH
BonbTeppa TpeTbero poaa ¢ AByMsl HE3aBUCUMBIMU ITIEPEMEHHBIMM.

Teopernyeckass M _NpakTHYecKas IEHHOCThb. lloilyyeHHBIE Hay4dHBIE

pE3yJIbTaThl SBIISFOTCA HOBBIMU B TEOPUM HEJIMHEWHBIX NU(PPEpeHInanbHbIX U

UHTETPAJIBHBIX YpaBHEHHMH. Jlucceprauusi HOCUT TEOPETUUYECKUUA  XapaKTep.

Pe3ynbTaThl AuccepTaliii MOTYT MIPUMEHSTHCA JI MOJYYEHUS IPYTHX KOHKPETHBIX

pPEe3yJIbTATOB B Pa3IMYHbIX pasjeiiax Teopun HeamHenHbix UYB, M1V B; ypaBHeHu

MaTeMaTU4YeCKONM (U3UKH, a Takke B MPWIOKECHHSIX JIUHAMHYECKHUX CHCTEM K

€CTEeCTBEHHO-TEXHUYECKUM 00BbeKTaM; B HayuHbIX ucciegoBanusx UTIIM HAH KP,

KHY wum. K. bamacareina, KPCY wum. b.Empumna, BI'Y mm. K.Kapacaesa m mnpm

pa3paboTKe CIEKYPCOB JJIsl MaTeMaTHYeCKUX crernuaibHoctedt Byzos KP.

CBsi3b__paldoThl ¢ _HAaYYHO-MCCJIeA0BATEIbLCKMMHU _npoekTamu: Pabota

BBIIIOJTHEHA B PaMKaxX MPOEKTOB MO MHCTUTYTy TEOpPETUYECKOM W NPUKIATHON

marematuku HAH KP:

«Pa3BUTHE M NMPUIOKECHUS AaHATIMTUYECKUX, ACUMIITOTHYECKUX U BBIYMCIUTEIBHBIX

METOJIOB B Teopuu AuHamudeckux cucrtem» (2005-2007/rr), Ne rocpeructparuu

0003851; «AcuUMITOTHYECKHE, AHAIUTHUUYCCKHE M YHUCJICHHBIE METOJIbI B TCOPHH

HECTAI[MOHAPHBIX CHUCTEM, OIHUChIBaeMbIX AuddepeHnaIbHbIMH W HHTETPO-

mubdepeHnanbHBIMI - ypaBHeHUsIMU; W ux npuioxkenus» (2008-2010rr), Ne

rocpeructpauu ~ 0005171;  «Pa3Butne W  OPWIOKEHUS  KOMIIBIOTEPHOTO

MOJICJINPOBAHUs, ACUMIITOTHYECKMX W AHAJUTUYECKUX METOJOB B TEOPUU

auHaMuveckux cuctem» (2011-2013rr), Ne rocpeructpanuu 0006227; «Pa3sutre u

NIPUIIOKEHUS KOMITBIOTEPHOTO MOJICTTUPOBaHUS, ACHUMITOTUYECKUX "

AQHAJIMTUYECKUX METOJOB B TEOPUM JUHAMHYECKUX CHUCTEM, OOpaTHBIX U

ONTHUMH3ALMOMHHBIX PKOHOMUYECKUX 337a4 U B aHaM3€ reopu3NUeCKUX JaHHBIX

IUIS ONIEPAaTUBHOTO MporHo3a 3emiierpecenuit» (2012-2014rr), No rocperucrpaiuu

0005756.




5

PesynbTaTel paboThl BKIIOYEHBI B 3aKIIOUYUTENBHBIE W MPOMEXKYTOUHBIE
OTYETHI [10 ITUM ITPOECKTAM.

AnpoOanmusi _ pe3yJbTaTOB __ AMcCepTanMu. Pe3ynbraThl  HacTOSIIEH
JUCCEPTALIMK JIOJOKEHbI UM OOCYXJIEHBbl Ha CIEAyIoIMX ceMuHapax: WHcturyra
TeopeTudecko u  npukiaaHo — marematuku @ HAH  KP,  kadenpsr
muddepeHnanbHbIX  ypaBHEHUW (Qakynbrera MaremaTuky, WH(QOpMATUKU U
kubepHetukn KHY wum. K. banmacarpiHa u Ha cleqyronmx KoH(epeHIUsX:
MexynapogHou Hay4YHOU KOH(EepeHIIUU «AKTyaJlbHbIE pOOJIEMBI
audepeHInanbHbIX ypaBHEHUN M MarteMatudeckon Qusukm», Anmate, 2005r.,
Bcemupnsiii 111 Koarpecc Maremarnueckux OOIMIECTB TIOPKCKUX CTpaH (T.AJIMATHI,
noHb-uI0Ib 2009r.), Asmarckas MexayHapoiHas mkona cemuHap «lIpoGiemsr
ONTUMHU3AIMU CIOXHBIX cuctem», Kazaxcran, r. Ycte Kamennoropck, 2010r.,
MexnyHapoaHOl HaydHOM KoH(epeHIH MocBsAleHHbIH 80-meTHio axkajaeMuka
M.N.NmananueBa “ACUMITOTUYECKHUE, TOMOJIOTUYECKUE U KOMIIBIOTEPHBIE METOIbI
B Maremartuke”’, bumkek, 2011r., MexayHapoaHOW HaydyHOM KOH(EPEHIINH
nocesieHHplt  70-neturo  akagemuka — A.KaiiHakoBa — “MHopmManivoHHBIE
TEXHOJIOTUU U MaTEeMaTHYE€CKOE MOJICITUPOBAHNE B HAyKe, TEXHUKE U 00pa30BaHUM”,
bumikek, 2011r., MexayHapogHoil HayuHOU KoH(pepeHmnn «DyHKIIMOHATBHBIHI
aHaJIM3 U €ro npuioxkeHus», Acrana, 2012r., Pecrybnukanckas KoHbeEpeHIus ¢
yuactueM ydeHbix cTpan CHI' “CoBpemennsie mpoOiembl Tud@epeHIrnaibHbIX
ypaBHeHnid u ux npumenenus’, Tamkent, 2013r., Il MexnyHapoaHoit HaydHOUH
KOH(epeHIUH «AKTyaJabHble MpPOOJEMbl TEOPUU YIPABJICHHS, TOIMNOJOTUU U
OTIEpaTOPHBIX ypaBHEHUI», mocBsmieHHas 20-meturo oOpa3zoBaHusi KbIprbI3cKo-
Poccuiickoro  CnaBsitHckoro  YuuBepcutera u 100-meturo  ocHOBaTens
MareMmatnyeckord mkoael B Keipreiscrane mpodeccopa f. B. beikoBa, buiikek,
2013r., Becemupnsiit V Konrpecc maremMatukoB TIOpKCkoro mwupa, Mcceik Ky,
ABpopa, 2014r., MexayHapolHONW  HAay4YHO-TIPAKTUYECKOW  KOH(EpPEHIUU
«MHpopMalOHHbIE TEXHOJIOTUW: MHHOBAIIMK B HAayKe U o0pa3oBanumny, Kazaxcran,
AxkTt00e, 20151., MexxayHapoaHOW HayqYHOU KOHPEPEHIINH «AKTyaJIbHbIE TPOOIEMBI
MaTeMaTUKH # UHPOpMATUKW», TOCBsIeHHas 80JETHI0O CO JHA POXKICHUS
akagemuka HAH PK KaceimoBa K. A., r.Anmarsl, 2015r.

IIyoaukannu no reme auccepranuu. OCHOBHOE COJEP)KAHUE JUCCEPTALMU
ObuIM  OMyOJIMKOBaHbI B padoTax [1-12].

B [1-5, 9, 10, 12] mocTaHOBKH 3aja4 MPUHAIICIKAT COABTOPaM, a COUCKATEIIO
— pacrnpocTpaHeHue MeTo/1a MpeoOpa30BaHusl PEIICHUI Ha KOHKPETHBIE ONEepaToOphbI
Y BBIBOJI KOHKPETHBIX PE3YyJIbTAaTOB O 3TOI METOUKE.

Crpykrypa, 00beM M _KpaTKoOe cojep:kaHve aucceprauuu. [luccepranms
COCTOUT M3 MEpeyHsl YCIOBHBIX 0003HAYEHUM, BBEJEHUS, TPEX IJIaB, Pa30UTHIX Ha
naparpadml, 3aKIIOUCHUS, CIIUCKA JIUTEpaTyphl, cojaeprxkamiero 109 HauMeHOBaHUI.
Hywmepauust ypaBHEHHI U COOTHOLIEHUM, UCKIIIOYasi BBeneHue — TpoiHas: nepsas
nudpa ykasplBaeT HAa HOMEpP TJIaBbI, BTOpas — Ha HOMEpP pasleia, TPeThi — Ha
MOPSIIKOBBINM HOMEp B pazzaene. O6wvem Texcta 100 cTpanuir.

Ilepeiinem K KpaTKOMY M3JI05KEHHIO COJIEPKaHUS TUCCEPTALIUN.
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B nepBoi#i rnaBe mpuBeaeHbl HEOOXOIUMbBIE CBEACHUSA U OIpeneiaeHus, 0030p
PEe3yJbTATOB: TI0 TEOPHUH CYyIleCTBOBaHUs pemenuit 3amaun Kommu Y B UIT (MUY B
UIl); aHaauTHYeCKOM M acCUMOTOTHYECKON Teopur HeluHerHbIX UYB ¢ ocoObiMu
TOYKaAMH.

Bo BTOpo#l TyaBe AMcCCEpTalMy HW3Y4YEHbl Pa3pelIMMOCTh PEUICHUN 3aadd
Komm 1Y u U1V B UIl.

B §2.1 uccnenoBana pa3pemiuMocTs pelieHuil 3aaaun Komm u ee cTpykTypa
U HEIMHEWHBIX Nu(EepeHITMaTbHBIX YPAaBHCHHH B YaCTHBIX IPOU3BOIHBIX
TPETHETO MOPSIAKA!

U (£, X) + U, (t, ) +a(t, x) u, (t,x) +b(t,x) u, (t,x)+d (t,x) u(t,x) = "
= f (t,x,u(t,x),u,(t,x),u,(t,x)),

C HaYaJIbHBIM yCJIOBHEM

u(0,x) = o(x). (2)
IIycth

H (t,c(t, X)) = Cy (1, X) +C, (£, X)+a(t, x)c, (£, x)+b(t,x)c, (t,x)+d (t,x)c(t,x),
rae c(t,x) e C®Y([0,T]xR) - u3BecTHas (QYHKIHUS, TaKasi, YTO

c(0,x) = (X) .
Teopema 1. ITycTh BBINOJHEHBI CICAYIOIINE YCIOBUS
1) H(t.c(t,x)) eC*([0,T1xR—>R),T>0;

2) f(t,x,uv,0)eC([0,T]xRxRxRxR)N Lip(L|u L, ,L|UX).

Torma 3T,, Takoe, uto 3amada (1)-(2) wumeer pemenue u(t,x)eC?Y([0,T,]1xR),
KOTOPOE MPEACTaBUMO B BUJIE

t X
u(t, x) = c(t, x) +_|. _fK(t —5,X—v)Q(s,v)dvds
0 —0
3anaua (1)-(2) metogoM npeoOpa3oBaHusl penicHui npuBeacHa kK MY

Qt,x)= m (t 0){f {t,x,c(t,x){[_x[ K(t—s,x-v)Q(s,v)dvds, c,(t,x)+

—00

+JX. K (0, X—v)Q(t,X)dv+j.JX. K, (t—s,x—v)Q(s,v)dvds, c,(t,x)+

—00

+i I Kx(t_SfX—V)Q(S,v)dvds}_

0

—Jt' j[a(t,x)Kt(t—s,x—v)+b(t,x)KX(t—s,x—v)+d(t,x)K(t—s,x—v)]Q(s,v)dvds—

—a(t,X)-X[ K(0,x—v,0)Q(t,v)dv — -X[ K, (0,x—v,0)Q(t,v)dv—H (t,C(t,X))},

K KOTOPOMY TIPUMEHEH MPUHIIHAI CKAThIX OTOOPaKCHHI.

B §2.2 usyueHa pa3pemmMocTb U CTPYKTypa pemieHuid 3amaaun Komm s
HenmnHenHbIx /Y B UII tpetbero nopsaka.

PaccmoTtpeHno ypaBHeHuHe
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Uy +2aU, + BU, +U +a(a+2p)U, +a’Bu= f(t,xu) (3)
C HaYaJIbHBIMHU YCJIOBUSIMHU (2) U
U, (0,X) =y (x). 4)
Teopema 2. [Iycts

f(t,x,u) e C([0, T]xRxR) N Lip(L,), Lﬂ<1.
Q,
Torma 1Y B UII Tperbero nopsaka (3) ¢ HadanpHbIME yciaoBusME (2), (4) umeer

pelieHue
u(t,x) eC"([0,T,]xR)

KOTOPOC UMCCT MHTCTPAJIbHOC IIPCACTABICHHC B BUAC

u(t, x) = c(t, x) +j JX' g (A0 gin(t —s)Q(s, v)dvds .

—00

B §2.3 npemyoxkeH MeToj MCCIEIOBaHUS pa3peliuMocT 3anaun Komm ais
JAY B UIl 4erBeproro mnopsaka € HDapaMETpOM U HAWAEHO HWHTETPaJIbHOE
MPEJCTABICHUE UCKOMBIX PEIICHUM

Uy, (X Y)+26%auy, (8, X, Y)+&°Bug, (L X, Y)+2eaf U, (t,X,y) +
+ea’u, (X, y)+a’Bu, (8, X, y)+ Uy (X, ¥)+ 267 yau, (8, X, y)+ 28U, (1., y)+  (5)
+2zafu, (tx,y) + ea’yu, (tx,y)+a®Bru(t,x,y) = f (t,x y,&u(t,x,y)),
u(0,x,y)=0(xy,¢), (6)
u (0,x,y)=w(xy,é€), (7)
rae B,y €R, E(O,+oo). & — mapamerp.

Teopema 3. IIycts

f(t,x,y,g,u)eC([O,T]xRxR)mLip(LLJ)’ LT,

afy
Torza 3amaua Komm (5)-(7) nmeer pemenne U(t,X,Yy) e C ([0, T,]xRxR),
KOTOPOE IPEJCTABUMO B BUJIE

LX “2tes)-Lxp)-L(y-v
u(t,x,y,&)=c(t,x, y,8)+jj J.(t—s)e Lo )%Q(S,,u,v,g)dvduds,
g &

<1, T, <T.

—00 —00

rae c(t,x,y,&) - u3BecTHas (QyHKLUs TaKasi, 4TO

c(0,x,y,&)=0(x ¥,€),¢ (0%, y,&)=w (X y,&).
B §2.4 uccnenoBana pazpemmmMocCTh penmieHnid 3aaaun Komm u ee CTpykTypa

st HenmmHenHsbix [{Y B UII uetBepToro nopsaka.
|. B aTom noapazaene paccmorpena JIY B UII uwerBeproro nopsiaka

U (T, X) + Uy (6, X) +a(t, x)u (t,x) +

+b(t, x)u, (t, x)+m(t, x) u, (t,x)+n(t,x) u(t,x) = (8)

= f (t, x,u(t, x),u, (t, x),u,(t, X),u,(t, X))
C HAYaJIbHBIMU YCJIOBUSIMHU (2) U

U (0,x)=w(x) 9)



0 (0,X) = /(). (10)
Teopema 4. ITycth
a(t,x), b(t,x), m(t,x),n(t,x) €G,,G,=C([0,T]xR),T >0;
f(txuv.op)eG, nLip(L, L, L, L, .G, =C(I0.T1xRxRxRxRxR),
P(x).w(¥),7()eC?(R) M = max| f (t,x,u,v,w)|-
K(0,x)=0, K,(0,x)=0, K,(0,0) 20
K(@0,x)+K,(0,x)=0; K, (t,x) + K, (t,x) =0,
K, x) + K, (1, x) =0, K, (t,X) + K, (1, X) =0.
IK.(0,0) "q<1, te[0OT,].
TormadT, Takoe, uro 3amada Komm (8), (2), (9)-(10) wumeer pemenue
u(t,x) e C ®Y([0,T,]x R), KOTOPOE MPEICTABUMO B BUJIE

U(t, X) = c(t, X) + [ [K(t—s,x—v)Q(s,v)dvds,

rae c(t,x) e C®Y([0,T]xR) - u3BecTHas QyHKIMS, TAKas, 4YTO
c(0,x) = (x) ,€,(0,X) =y (x) , ¢, (0,X) = ¥(x).
Kpome TOro, Bce MPOM3BOAHBIE, BXOIAIIUME B ypaBHeHnue (8), paBHOMEPHO

OTPaHUYEHBI.
I1. Bo BTOpOM noapasaene, paccmorpeno Y B Ul uerBeproro nopsaka

uxxxt +uxxx +3ﬁuxxt +3ﬁuxx +(3ﬂ2 +1)uxt +ﬂ(ﬂ2 +2)Ut +(3ﬁ2 +0[)UX +
+B(B* +a+1)u=f(t,xu(tx),

C Ha4YaJIbHBIM YCJIOBUEM (2)
rae a,f R, . O603HauUM
H (£, C(t, X)) = Coe (1, X) + e (£, X) +38C,, (£, X) + B(B + 2)c, (£, X) +
+(3B% +1)c,, (1,X)+38c,, (1. X)+(38° +a)c, (t,X)+ B( B +a+1)c(t,x).
rae c(t,x) e C“?([0,T]xR) - usBecTHas QyHKIHMs, Takas, 9To c(0,X) = ¢(X) .
Teopema 5. ITycthb
f(t,x,u)eC([0,T]xRxR)Lip(L|,), H(t.x) eC*?([0,T]xR),
2oty gy Lo,
af  «a B

Torma 3amaua Komm (11), (2) mmeer pemenue u(t,x)eC*?([0,T,]xR), KoTopoe

(11)

IPEICTaBUMO B BHIE
t x
u(t, x) = c(t,x)+j Ie elt=s1-A0=1 _ cos(x — v )JQ(v, s)d vds.

B §2.5 Haﬁ)leHBI JIOCTATOYHBIE YCJIOBUSI CYUIECTBOBAaHMUS PELICHUM 3aJayu
Komm MY B UII BTOpOro nopsjika ¢ TOYKOW MOBOPOTA W BBIABJIEHBI CTPYKTypa
3TUX PELICHUM.

PaccMoTpeHa cucrema ypaBHEHUN
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U, (t,x)+ & (u(t,x)+u,(t,x))+ A(t,x)u(t,x) =

t (12)
= f(t,X,u(t,X),8)+IK(t,X,r,u(T,X),g)dr,
0
C HaYaJIbHBIM yciioBueM (2), tae ¢@( X) — u3BecTHast BEKTOp PyHKIHS,
A(t’x)ZiAx(t —t, )“B(t,x), A, =const, B, (t,X) - 3amaHHBIC  HENpPEPHIBHBIE
k=1

marpunbl k=1m ,0<t <1, 1, — 3agaHHble Touku, A(t,X)—N MepHas Mmarpuua,
f(t,x,u,&),K(t,X,7,u,&) — 3aaHHBIE  N- MEpPHBIC BEKTOP-QYHKIUA.,, X€E Rl, u-
HCKOMBIN BekTop cronden U = colon(u,,u,,...,u,), & - mapamerp.

Teopema 6. [Tycts A(t,x)eC([0,T]xR), |A(t,x)|<M, =const,

f(t, x,u) e C([0,TIxR)Lip(Ly|, ), K(t,x, 7,u) e C((O< 7 <t <T)xR)Lip(L,]| ),
L+LT,+M,+a+p
ap
rie  «a,BeR.. Torma 3T,>0, Takoe, uro 3amada Komm (2) umeer peuieHue

<1, p(x)eCO(R), T, <T,

u(t,x) eC*([0,T,]xR), mpencrapnsemoe B Buje
a. B

S+—p

utx)=g()+[ e " 2Q(s.p)dpds.
0w &

Ipumep 1. HeBipokaeHHOE ypaBHEHHE COOTBETCTRYIoMIEE (12)
Alu = f(1),
B OKPECTHOCTH HYJIsS A(t), MOXKET HE UMETh OTPAaHUYCHHBIX peuieHuid. B 1o Bpems
BO3MYIIICHHOE YypaBHCHHE B CHJIy TEOPEMBI 6 HMEET OTrpaHWYCHHOE peIICHUE.
Hanpumep, HeBo3MyIIICHHOE ypaBHEHHUE (s11po B ypaBHeHuu (12) K(t,x,z,u)=0)
sintu=1,
B OKPECTHOCTH TOYKH t =0 HE UMEET OrPAHUYECHHBIX PEUICHUN.
A, 3agada Komm 111 COOTBETCTBYIOIIETO BO3MYILIEHHOTO YPABHEHUS

£2U, (1,X) + £ (U (t,X) +U,(t,x)) +sintu=1,
u(0)=1
0 JJOKa3aHHOM TeopeMe 6 nMeeT OrpaHUYeHHOE PeleHHeE.

B §2.6. . paccmoTpena 3amaua Komm MJIY B UII Tpethero nopsiaka
U, +au, +28u, +2af, +(ﬂ2 +1)Jt +a(ﬁ2 +l).1 = f(t,x,u) +IK(t, X,7,u(z))dz (13)
0

C HaYaJIbHBIM yciioBueM (2), rae ¢(x)eC'(R), a a,f R, .
Pemenue 3amaun Kommw (13), (2) HaiizeHo B Buje

u(t, x) = c(t, x) + j je““”“xm sin(x - p)Q(s, p)dpds,

rae c(t,x) - U3BeCTHasl HeNpephIBHAS PyHKIM, TpudeM c(0,X) = o(X), Q(t,x) - HOBas
MCKoMasi PYHKITHSI, KOTOpast OIpeesieTcs: Kak pemienue nenuHeitnoro MY B.
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Bo Il monmpasmene storo ke maparpada HaJACHBI JTOCTATOYHBIE YCIOBHS
cymiectBoBanus pemeHuii 3agaun Komm MY B YUII TpeTbero nopsaka u CTpyKkTypa
ATUX pelleHui. PaccMOTpeHO ypaBHEHHE

U (8%, Y)+ 0t (%, Y )+ Bu (6%, y )+ 70, (6%, y )+ @, (6%, )+ B (t X, y)+

+a, (t,x,y)+apu(t,x,y)= ft,xyult,xy)+ | Kt xyru(rxy)dr, (14)

O e

C HAYaJIbHBIM YCJ'IOBI/ICM

u0,x,y)=p(xy), (15)
ri€ «,fB,y - HEKOTOpbIE MOJIOKUTEIbHBIC MOCTOSHHBIC, f(t,x, y,u), K(t,x,y,r,u)-
3a/1aHHbIC QYHKIIUH.
Teopema 7. ITycTh

f(t,x,y,u) e C([0,TIxRxR) Lip(Ly| ),
L+LT
apfy

Torma 3T,>0, Takoe, uyrto 3amadya Komm (14)-(15) wumeer pernicHue

K(t,s,x,ru)eC((0<s<t<T)xRxRxR)N Lip(L2|u), <1.

u(t, x, y) e C ([0, T,]x Rx R), KOTOpoe NpeICTABMMO B BHJIE

t xy
u(t, x,y)=c(t, x, y)+j I Ie’“(t’s)’ﬂ(x”’)’y(V’V)Q(s, ,v)dvduds,

0 —oo—0

c(t,x,y) - wm3BectHas ¢ynkuus takas, uro c(0,x,y)=¢(x,y) Trme a,B.y -
HOJIO’KUTENbHBIE TIOCTOSIHHBIE.
B rnaBe Ill u3ydeHbl HenMHEHbIE MHTETPAIbHBIE CUCTEMBI C OCOOBIMH

TOYKAaMU U TOCTPOCHA aHAIUTUYECKAash W ACUMIITOTHUYECKAs TEOPHUs HEIMHEUHBIX
NYB u U1YB ¢ 0coObIMU TOYKaAMH.
B §3.1 B HeorpanuueHHoM 00acTu paccmoTpeno UYB

tu(t)=ﬂj. u(s)ds + j K(t,s,u(s))ds, te(T,+xo). (16)

TeopeMa%. HyCTB:&OHHOHHeHBI YCIIOBHS

a) A1<0;

6) oyuxmms K(t,s,u)eC{(DxR)u|u|<h}, K(t,s0)=0 u ynoBIeTBOpsieT
yenoemio  K(t,s,u)eLip(N(t,s)],), N(t;s) - HeoTphuaTenbHas, HEBO3pACTAIONIAs
(QYHKIMA TI0 KaXKI0M U3 CBOMX NEPEMEHHBIX, YOBJIETBOPSIONIAs YCIOBHIO

t+ j s*IN (t,S)dS —0, npu t—>+w0;

+00

B) HECOOCTBEHHBIC MHTETPAJIBI, CTOSIIINE B TipaBoit yactu (16) cxoxsics.
Torma 3T, <+ Takoe, uto UYB (16) uMeer ogHOMapaMeTpUUECKOE CEMEHCTBO

pemenuii u(t,c)eC(T,,+w), 001aAa0IKM CBOHCTBOM
u(t,c)=ct“+o(ct*‘l) npu t —+oo, a Takke npu C—>0, u(t,c)e Lip(Kt“U, rae

K — MOJOKUTETbHAS TTIOCTOSTHHAS.
IIpumep 2. VB
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tu(t) = j (—2+4s™)u(s)ds, 1=-2

+o0

HUMEECT PEIICHHE
4
u(t)= c(t3 +§t41 + ) , T.€.

u(t)=ct*+o(ct®), t—>+w,
B §3.2 uzyueHa aHaiMTHYEeCKas CTPYKTypa peluieHud HenuHelHbsix MJIYB B
OKPECTHOCTHU PETYJISIPHON 0CO00M TOUKHU:
du(t)
dt
rae p, > >1 - uensle uncna, i=1 2,...k, ueC([0,A]->R,), 1 -napamerp.

Py

t :ﬂu(t)+jK(t,s,u(s),ugll(s),...,uqk(s))ds+f(t), (17)

Teopema 9. IJ/IVB c perynspHoii oco6oit Toukoii (17) mpu ycmoBUsx

a) K(t,s,u,W,,...,w,) - ToJJOMOp(MHAS B OKPECTHOCTU t=S=U=W, =...= W, =0 (yHKIUA
1 K(t,50..,00 =0, K@=0 _gq.
ou
)y X (i=1..,k) - HECOKpATUMBIE APOOH;
g
C)A>0;

UMEET CEMEHMCTBO TOIOMOP(GHBIX pemeHui mo crenensam t u zZ(t) Buma
u(t) = z‘*(t)[1+ 2 pi,-t‘z"(t)] ,
i+j>1
A

re z(t)=Ct?, Ce R,,  — HauMeHbLIee o01Iee KpaTHOE YUCEN (;, ;= % :

B §3.3 paccmorpena cucrema JuHeiHbix WYB ¢ upperyisipHoit
0COOEHHOCTHIO B Touke ¢ =0 BHJA:

tou(t) :_t[p(t,s)K(t,S)U(S)dS, (0<t<T), (18)

rne  P(t,S)—Takas TOJOXKUTENIbHAsA, OJHOPOAHAS Q-1 crTeneHW QYHKIHS,

0O003HaUNM
t

o= [ plLr)de

0
Ecau
a) marpura K(t,S) umeer HempephIBHBIE MPOU3BOIHBIC 110 t 10 TopsiaKa Ky, rme Ky
OHpG)IeJIS[eTCH n3 HepaBeHCTBa
-1
0, <{ max [Kt9)} -

b) marpuma K(0,0) wuMeeT COOCTBEHHBI M NPHCOCAMHEHHBIE K HEMY BEKTOPBI,

1

OTBEYAIOIIHNE YUCITY (7?
0
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1
C) ymncna - (i=12,..k —1); pe apnarorcsa cobcTBeHHbIMU ynciaamu Marpuisl K(0,0),

TO MOKHO TIO06path Kodpdumments a.b  (i=1k,—1) mEorounenos p(t), q(t) Tax,
4TOOBI OHM OBLIH HemnpepbiBHbIMU QyHKIUsMu Ha [0, T].

Teopema 10. Eciu BbImonHeHbI yciioBus a), b), ¢), To cyiecTByeT perieHue
ypaBHeHus (18) Buna

u(t) = p(t)Int +tu, Int +q(t) +tv, (1),
c k=k,, rme U, () u Vi (t)- menpepeiBubie Gpynkuuu Ha [0, T], p(t) m q(t) —
TIOJTMHOMBI CTETICHHU HE BBIIIE K, —1.

Ipumep 3. MuTerpansHoe ypaBHeHHE BombTeppa ¢ upperyssipHoi oco0oit
TOYKOU

t2u(t) = —j(Zt —6s)u(s)ds

MMEET PEIICHHE

u=h,+bt,
rme b,=2C,, b =6C,, C,, C, —const

B paccmorpennom mpumepe  K(t,s)=1 p(t,s)=—-2t+6s - ectb omHOpOIHASA
(¢yHKUUS cTeneHu 1.

B §3.4 paccmotrpeno MY B Il pona
ttu(t,t,) = iiK(tl,tz.sl,sz)u(sl, s,)dsds, + f (t,.t,), (19)

n={t,t,: 0<t,t,<T}.
Teopema 11. Eciiu
K(t, t,,8,,8,)=A"+K(t,,t,,8,,8,); f(t,t,)="f(0,0)+tt,f(t,t,);
K (t,t,,5,,5,)eC(0<s <t. <T, 1=12); f(t,t,)eC(1l),
f(0,0)20; 0<A® <1,
To ypaBHeHHE (19) numeeT 0000IICHHOE pellIeHUE BU/Ia
u(tit, ) =co,(t,)0,(t,)+ ot t,)+ (1, t,),

f(0,0) o(tt,)eC(IT)i=12

A2

rpe C=—

ABTOp BbIpakaeT TNyOOKYI0 TMPU3HATENBHOCTh W 0JIar0JlapHOCTh HAYYHOMY
PYKOBOJUTEIIO JOKTOPY (PU3HKO-MaTeMaTHYEeCKUX Hayk, c.H.Cc. A.b.baif3akoBy 3a
NOCTAHOBKY 3aJlay, LEHHbIE COBETHI, MPEIJIOKEHHUSI U 3aMEYaHUs, CACIAHHbIE UM
IPU MOJArOTOBKE JAHHOM JAMCCePTAMOHHON pabOTHI.
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PE3IOME
Aiit0aeB Ky0aT AcanaiueBu4
«ChI3bIKTYY 3Mec quddepeHInaIIbIK )KaHa HHTETPAIIBIK TEHACMEICPINH
YBIFapPBIMIYYJIYTY JKaHa YbITapbUIBIIITAPBIHBIH CTPYKTYpaIaphbl» TeMachl OOOHYA,

01.01.02 — nuddepenunanibik TeHaAEMENEp, TMHAMUKAJIBIK CHCTEMajap skaHa

ONTHMAJIIBIK OalllKapyy JIereH aJUCTHK OO0HYA (PH3HMKa-MaTEMaTHKAJIBIK
WIMMICPINH KaHIUAaThl OKYMYIITYYJIYK JapakachblH alyy YUYH CYHYIITaJITaH

JUCCEPTAIHS

YPpYHTTYY c€O3106p: UHTErpalIblK TEHAEMEe, HWHTErpo-auddepernnanabk
TEHJEME, PEryJpAbIK ©3re4ye YEKHUT, >KAINbUIAHTaH YbIrapbUIbIIITAD, AlpbIM
TyyHayayy mubdepeHmanaslk TeHaeMenaeMmepaun Komum Macenecu, apbiM
TYYHIYJIyy HHTETpO-nuddepeHnuanapk TeHaemMenepans Komm macenec.

N3un1166HYH O0BEKTHCH: CBI3BIKTYY O5Mec auddepeHnuangplk >KaHa
UHTErPaJAbIK TEHJIEMEIEPANH YbIrapbIMAYYyJIyry >KaHa 4blrapbUIbIIITAPBIHBIH
CTpyKTypanapel, aud@epeHIuanaplK >KaHa  HMHTETPAJABIK  TEHJEMEJEPAUH
YbITApPbUIBIIITAPBIHBIH  AHAJIUTHKAIBIK  JKaHa  ACUMITOTHKAJIBIK  KAaCHETTEPH,
CBI3BIKTYY OKHM KO3 KapaHIbICBI3 ©3repMejyy Y4YyHUy Taptunteru Bosabsreppa
MHTETrPaJIbIK TCHJIEMEIECPUHIH JKJIBUIAHTaH YbIapbUIbILITapHhI.

Nrun makcarrapbl: JpccepTauyusiiblK HMII YbIFapbUIBIIITAPIbl ©3rOpTYIl
TY3YY METOIYyH CBI3BIKTYYy »HMec Ju(PepeHIranIblKk >KaHa HWHTErpalablK
TEHJEMeENep TEOPUIChIHA KOJIOHYYTa apHAJITaH jKaHa aHbIH MAKCaThl TOMOHKY1011:
KEKeUe TYYHIYIYY mudepeHran bk (uaTEerpo-nuddepeHnanIbIK)
TeHaemenepu ydyH Kol MacenecMHUH YbIrapbUIBIIITAPBIHBIH CTPYKTYPAChIH
TYpry3yy ’KaHa 4YbIlapbIMAYYJIYKTy H3uiAee; Bonbreppa MHTErpaniblKk, HHTErPO-
g depeHunanabik TEHIEMEIEPUHUH peryasipabIK ©3reue YEKUTUH
allllaHaCBIHJArbl ACUMIOTOTHUKANBIK JKaHa AHAJUTUKAJIBIK YbITapbUIBIITAPIbIH
CTPYKTypachlH Talyy; e3rede 4eKuTTYy Bonbreppa sxu emuemiyy HHTErpabIK
TEHJAEMEIEPUHHH JKAINbUIAHTaH YbIIAPbUIBIIITAPBIH TY3YY.

N3unneenyn bikmanapsel: Mimre nuddepeHIMaNAbIK XKaHa HHTETPATIbIK
TEHAEMENEpIu ©3repTyln TYy3YYy bIKMachl, IuddepeHIuanablk TeHIeMeNIepauH
AHAJIUTUKAJBIK JKaHAa AaCHUMIITOTHKAJIBIK TEOPUSACHIHBIH aHa (YHKIMOHAJIBIK
AHAIM3UH bIKMaJIapbl KOJJOHYJTaH.

NiauMuil KpIMBIHTBIKTApP: YUYYyHYY XaHa TOPTYHUY TAPTUNTETH aWpbIM
TyyHaylyy auddepeHuuanablk  TeHaemenep yuyH Komm — macenecMHUH
YbITaPbUIBIIITAPBIHBIH  CTPYKTYpachl — TYpry3yjly JKaHa  YbITapbIMAYYIYTY
AHBIKTANIbl; 3KUHYM aHA YYYHUY TapTUOTETH aupbIM TYYHAYJIYY HHTETrpo-
mubdepenunanapik  TeHaemenep yuyH Komm wmacenecd  UbIrapbuUIbIIIKA 33
OOJIOOPIIYTYHYH SKETHIIRIPIMK IIApTTapbl TaOBUIABL, CHI3BIKTYY 3Mec BombTeppa
MHTETPAIBIK TeHIEMEICPUHIUH apryMEHTTHH YOH MaaHWJIEpUHJE OUp mapameTpiyy
YBIFAPBUIBIILITAD TOOYHYH JKAIIAIIbIHBIH JKETULIIIPIMK I[APTTapbhl KEITHUPUIIU
KaHa anapAblH Oall Mydesiepy KepceTysy; >KaHbl KJaccTarbl ChI3BIKTYY 3MeEC
Bonbreppa unTerpo-muddepeHIMaNAbIK TEHAEMEIEPUHUH PETyISpAbIK ©3reue
YEKUTTUH AailVIaHACBIHAATBl  YbITAPBUIBILUTAPBIHBIH  KAJINBUIAHTAH — J1apa)¥alyy
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KaTtapra aXblpaTbUIBIIIBI OEpPHIIIU;, HUPPETYISApAYy e3reue 4ekUTTyy BombpTeppa
CBI3BIKTYY MHTErPaIbIK TEHAEMEIEP CUCTEMAJIAPBIHBIH YbITapbUIbIIITAPBIHBIH
CTPYKTYpachl TYPry3yJjly; Ke3 KapaHIbIChI3 3KH ©3repMeilyy YYYHUy TypAery
Bounbreppa CBI3BIKTYY UHTETPANABIK  TEHAEMEJIECPUHUH YKaJIbUIAHTaH
YBITAPBUIBIILITAPHI TY3YJITY.

PE3IOME
AiitoaeB Kybdar AcanaimeBny
nuccepranus «Pa3pemmMocTs U CTPYKTypa PELIEHUN HETMHEUHBIX
nuddepeHINaTbHBIX 1 UHTETPaIbHBIX YPABHEHUID» MPEICTaBICHA HA COUCKAHNE
YUEHOM CTeNeHu KaHauaTa GU3nKo—MaTeMaTHYeCKUX HayK MO CIEIUATbHOCTH
01.01.02 - niuddepenunanbHble ypaBHEHUS, THHAMUYECKHE CUCTEMBI U
ONTUMAJILHOE YIIPABJICHUE

KitoueBble c10Ba: MHTETpaIbHOE ypaBHEHUE, UHTETPpo-auddepeHnnaIbHoe
ypaBHEHUE, peryiisipHas ocobasi Touka, 00OOLIeHHbIE pelleHus, 3anaya Komm s
I epeHnaabHbIX ypaBHEHUH B YacTHBIX HNPOM3BOAHBIX, 3agadya Komm s
UHTETpO-Au(PpepeHnanbHbIX YPAaBHEHUN B YACTHBIX TPOU3BOIHBIX.

OO0beKT HccaeoBaHUsI: PAa3PEIIMMOCTh U CTPYKTYpa PEIICHUN HEIMHEWHBIX
aupepeHInaIbHblX M HUHTETPajbHBIX  YPAaBHEHMH,  QHAIUTUYECKUE U
ACUMIITOTUYECKUE CBOMCTBA pemeHud au@QepeHuanbHblX W HHTErPATbHBIX
ypaBHEHUH, OOOOUIEHHBIE PpEIICHUS JIMHEWHBIX HWHTErPAIBHBIX  ypaBHEHHM
BonbTeppa TpeThero poaa ¢ 1ByMs HE3aBUCUMbBIMU [TEPEMEHHBIMM.

Iean padorel: Hacrtosimas  auccepraioHHass paboTa  MOCBSIIEHA
MPUMEHEHUIO METOoJla MpeoOpa3oBaHMsl PEIICHWH B TEOPUM HEJIMHEWHBIX
Iu(depeHInaIbHbIX U UHTErPaIbHBIX YPABHEHUN U €€ LEJIBIO SBIISIOTCS:
HUCCIIENOBAaHUE Pa3pelIMMOCTh U IOCTPOCHUIO CTPYKTYPHI pelieHud 3anaun Komm
muddepeHmanbHpIX  (MHTETPO-Tup(EPEHIUANBHBIX) YPAaBHEHUH C YacCTHBIMU
MPOU3BOJAHBIMH; HAXO0XJACHHE ACUMITOTHYECKOW M AHATIMTUYECKOH CTPYKTYpHI
pEelIeHNil B MHTErpaJIbHBbIX W UHTErpo-auddepeHunanbHbiX ypaBHeHuid Bonbreppa
BOJIM3M  PETYJSIPHBIX OCOOBIX TOYEK; IOCTPOCHUE OOOOIIEHHBIX PEIICHUI
JIBYMEPHBIX MHTETPaIbHBIX ypaBHEHHUI BosbTeppa ¢ 0co00i TOUKOM.

MeToauka HCCJIeJOBAHMS . B pabote HCIIOJIb30BAaHbBI METOIbI
npeoOpa3oBanus pemieHnit audepeHnnanbHbIX W WHTErPajbHBIX ypPaBHEHHM,
METOJbl AHAIUTUYECKOM U AaCHUMIITOTHMYECKON Teopuu aAudQepeHnanbHbIX
ypaBHEHUHN U (PYHKIIMOHAIBHOTO aHAJIM3A.

Hayuynass HoBHM3HA! YCTaHOBJIEHA pa3pelIMMOCTb U IOCTPOEHBI CTPYKTYPBI
pemenuit 3agaun Komm nuddepeHnnanbHbIX ypaBHEHUN B YaCTHBIX MPOU3BOIHBIX
TPETHETO M YETBEPTOIO MOPSJIKOB; HAHACHBI JOCTATOYHBIE YCIOBUS PA3pEUIUMOCTH
3anaun Komm uHTerpo-auddepeHnanbHblX YpaBHEHU B YAaCTHBIX MPOM3BOJHBIX
BTOPOTO U TPEThEro nopsiikoB; IlpuBeaeHbl JOCTATOUHbBIE YCIOBHUS CYLIECTBOBAHUS
OJIHOIIApaMETPUUECKOro ceMeicTBa perieHuil HenuHeHblx UYB npu Gonbuimx
3HAYEHUSX apryMEHTa U BBIJIEICHBI UX TJIABHBIC YICHBI; TAHO PA3JI0KEHUE PEIICHUM
B BHJI€ OO0OOIIEHHO-CTENIEHHOTO psja HOBOTO Kiacca HenuHeitHoro MJIYB B
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OKPECTHOCTH PETYJSPHOA OCOOOM TOYKHM; IIOCTPOEHA CTPYKTypa pEIICHHM
nuHenHbIX cucteM MYB ¢ upperymsipHoit ocoboii TOUKoi; HaileHbl 0000IIEHHbIC
pelIEHUs JIMHEWHBIX MHTETPAIbHBIX ypaBHEHHN BonbTeppa TpeTbero poaa ¢ IByMs
HE3aBUCHUMBIMHU NIEPEMEHHBIMH.

SUMMARY
Aitbaev Kubat Asanalievich
Dissertation «Solvability and structure of solutions of nonlinear differential and
integral equationsy» submitted for the scientific
degree of candidate of physical-mathematical sciences
on specialty 01.01.02 - differential equations, dynamical systems
and optimal control

Keywords: integral equation, integro-differential equation, regular singular
point, the generalized solution, Cauchy problem for differential equations in partial
derivatives, Cauchy problem for integro-differential equations in partial derivatives.

Object of research: the solvability and the structure of solutions of nonlinear
differential and integral equations, analytic and asymptotic properties of solving
differential and integral equations, generalized solutions for third kind linear
Volterra integral equations with two independent variables.

Aims of research: This dissertation is devoted to use transform method in the
theory of nonlinear differential and integral equations and its purpose are:

To analyze the solvability and construction of the structure of solutions for
Cauchy problem of differential (integro-differential) partial differential equations;
finding asymptotic and analytic structures of solutions in Volterra integral equations,
Volterra integro-differential equations near regular singular points; construction of
generalized solutions of two-dimensional Volter’s integral equations with a singular
point.

Methods of research: We used methods of transformating solutions of
differential and integral equations, methods of analytic and the asymptotic theory of
differential equations and functional analysis.

Scientific novelty: Set the solvability and built the structure of solutions for
the Cauchy differential equations in partial derivatives of third and fourth order;
found sufficient conditions for the solvability of the Cauchy problem for integro-
differential equations in partial derivatives of second and third order; Given
sufficient conditions for existence of one-parameter families of solutions for
nonlinear Volterra integral equations for large values of the argument and
highlighted their main members; Given the expansion of solutions in the form of
generalized power series for a new class of nonlinear integro-differential Volterra
equations in a neighborhood of a regular singular point; Built structure of solutions
for linear systems of Volterra integral equations with an irregular singular point;
Found generalized solutions for the third kind linear Volterra integral equations with
two independent variables.



