4[ MN3BECTMUS BY30OB KBIPI'BI3CTAHA Ne 4, 2018 ]7

baiizaxoe A.b., Keiovipanues T.P.

BEIINHYY TAPTUIITETY AUPBIM TYYHIYJYY CBI3BIKTYY SMEC
HUHTETPO-JUPPEPEHIUAJIABIK TEHAEMEHUH BAILITAIIKBI MACEJIECUHE
YbITI'APBLJIBIIITAP/ABI O3IOPTYY METOAYH KOJIIOHYY

baiizaxoe A.b., Keiovipanues T.P.

INPUMEHEHHUE METOJA IIPEOBPA3OBAHMSI PEIIEHUI _
K HAYAJIBHOMU 3AJAYE UHTEI'PO-JIUPPEPEHIIUAJIBHBIX YPABHEHHUU
B YACTHBIX ITPOU3BOJAHBIX ITATOI'O ITIOPAIKA

A.B. Baizakov, T.R. Kydyraliev

APPLICATION OF THE METHOD OF TRANSFORMATION
OF SOLUTIONS TO THE INITIAL PROBLEM OF INTEGRO-DIFFERENTIAL
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Alipbim myyHOYIYY CbI3bIKMYY dMec UHmezpo-oughpepeHyuanobik meyoemenun 6awmanksl MACEIEeHUH Ybl2apbIMOYYIYey JCo-
HYHOO2Y Koti2oll Mypoazvioail ane akmyanoyy 6oayn canairam. H3unoee vikmanapovii 6upu ubleapulibliumapobl 0320pmyy bIKMAcsl
6onom. Byn vikma menen bawmankel macene cui3bkmyy smec Bonbmeppa unmezpanovix meyoemecume KOMopyaam Hand an aieay-
Kbl Maceneze SK6UBANEHMMYY 6010m. AlbiHean menoemeze MONnOI0UAIBIK bIKMA KOLOOHyiam. Byn uwme 6ewunyu mapmunme aii-
PbIM MYYHOYIYY CHI3bIKMYY dMec unmezpo-ou@epenyuanobik meyoemeHut 6auimanksl MAceiecuHun YbleapblMOYYIyK Koueouy
usunoencen. Aneauxvl Macenenu u3UI000 yYuyH amativii HOpMAidyy MeuKuHOUK manoansin anvinean. Keaun uvikkan coiszvikmyy smec
IKUHYU Mypoecy Bonbmeppa uHmezpandblk MeHOeMecu HCalebl3 UbleapbliblulKa 39 00I20H wap anvikmaiea. Mumeepan beneucu
acmulnoazsl napamemp 60ioHYa Ouphepenyupioo, ouoHOOU e UHMeSPAaiIObiH npedenoepu Napamempoen K03 Kapanobi 60120H00-
2y yuypy 0a konooHynzau. HvieapuliviiuumapOsin my3ynyuly UHmezpaioblk mypoe anvinean. bawmankel macenenun col3vikmyy amec-
MucuHeH, MmadblI2aH HCeMUWMYY WaApmmap, HCAINbICLIHAH, Ybl2apbLIblUMbIH HCAN2bI30bI2bIHA KeNUIOUK bepbetim.

Hezu3zzeu co300p: ailpvim myyHOYIYY CbI3bIKIYY dMec uhmezpo-ouggepenyuanovix meyoeme, Kowu macerecunun yvleapbim-
OVYIYK NPOONEMACHIHBIH  HCEMUWMYY WAPMMAapbl, KblCbin 4acblIObIPYVIAAp, SKUHUU Mypoecy Cbl3blkmyy amec Borvmeppa unme-
epanovik menoeme, Kowiu macenrecunun yvleapolibludblHblH UHMESPATObIK KOPYHYULY.

Ilpobaema paspewumocmu HauanbHOU 3a0auu 01 HEAUHEUHO20 UHMeSPO-OUppepeHyUanbHo20 YPAGHeHUs 8 YACTIHBIX NPOU3-
800HbIX BCe ewje ocmaemcs akmyanvhou. OOHUM U3 Memooos UCCIe008aHUs ABTACC MEMo0 npeobpasosanus peutenuti. B smom
Memooe UCXOOHAs HAYANbHAS 3a0a4a NepegooUmbCsl K HelUHeliHoOMY UHMe2pantbHomy ypasuenuto Bonomeppa, npuuem ono agnaemcs
DKEUBANEHMHOU nepsoHayanvHol. K nonyuennomy ypasnenuto npumensemcsa monono2udeckui memod. B dannoii pabome uccneoo-
eana npobnema paspewumocmu 3a0aqu Kowu 0ns nenuneinvix unmezpo-oughepenyuanvholx ypasHenuil 6 Yacmmusix nPOU3800HbIX
nAmoz2o nopaoka. [na uccne008anus UcX0OHOU Ha4yaibHOU 3a0adi blOPAHO CneyuaIbHoe HoOpMUposanHoe npocmpancmeso. Onpede-
Jler wap, 8 Komopom npeobpazosanHoe HeluHelinoe unmezpaibhoe ypagrerue Bonemeppa émopozo pooa umeem eouncmeennoe pe-
wenue. Ilpu npeobpasosanuu pewieHuti UCNOAbL308ANbL QU pepenyuposanus no napamempy noo 3HaKOM uHmezpand, a makice Ciy-
uail, ko20a u npedenvl unmezpana 3asucam om napamempa. Ilonyuena cmpykmypa pewienuii 8 unmezpanibHom suoe. B cuny nenuneii-
HOCIMU HAYANbHOU 3a0ad, HalldeHHble OOCMAmMOoyHble YCI08Us, 8000We 2080ps, He capanmupyem eOuHCm@eHHOCMb NOLY4eHHbIX
peutenuii.

Knrouesvie cnosa: nenuneiinoe unmezpo-ougpghepenyuanvivie ypasHeHus 6 4ACHHbIX NPOUIBOOHbIX, OOCMAMOUHOE YCI08Ue
PazpeuumMocmy Ha4abHol 3a0a4l, NPUHYUNR CoHCamblX 0moopasiceHull, HeluHeliHoe unmezpansHoe ypastenue Bornomeppa emopozo
pooa, yacmmuvie npou3eoo0Hble, UHMESPATbHYII U0 peuleHUll HAYATbHOU 3A0adu.

The problem of the solvability of the initial problem for a nonlinear integro-differential equation in partial derivatives still
remains relevant. One of the research methods is the decision transformation method. In this method, the initial initial problem is
transferred to the nonlinear Volterra integral equation, and it is equivalent to the initial one. The topological method is applied to
the resulting equation. In this paper, we study the problem of solvability of the Cauchy problem for nonlinear fifth-order integro-
differential equations in partial derivatives. To study the initial initial problem, a special normalized space was chosen. A ball is
defined in which the transformed nonlinear Volterra integral equation of the second kind has a unique solution. When converting
solutions, differentiations by parameter under the integral sign are used, as well as the case when the limits of the integral depend on
the parameter. The structure of solutions in the integral form is obtained. By virtue of the nonlinearity of the initial problems, the
found sufficient conditions, generally speaking, do not guarantee the uniqueness of the solutions obtained.

Key words: nonlinear partial differential integro-differential equations, sufficient condition for the solvability of the initial
problem, the principle of compressed mappings, nonlinear Volterra integral equation of the second kind, partial derivatives, integral
form of solutions of the initial problem.
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PaCCMOTpI/IM HEJIMHEHHOE I/IHTCFpO—I[I/I(i)(bepeHL[I/IaHLHOG YpaBHCHUC B YaCTHBIX MNPOU3BOAHLIX IIATOIO
ImopsiiKka BuUaa
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u(0,x,y) = ¢(x,y) , 2)
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Pemenne nauansHOU 3amauu (1), (2)-(3) mpencraBuM B BHJIE

u(t,x,y)=c(t,x,y)+

e(_?([OSVStST]xRxRxR)mLip(Lz‘u), ‘K(t,v,x,y,u)HSMK.

t x Yy 4
+Jj J e (TP sin(t —s )sin(x —v )O(s,v, 1t )dsdvd i @

0 —0 -0
rae Q(t,X,y) - HOBas (QyHKUMS, KOTOPYIO CIEAYET OIpPEACIIUTS, C(t, X, y) - ompenencHHAas QYHKITHSA,
KOTOpasi YJOBJIETBOPSET HUKECICAYIONINM YCIOBHUIM:

c(0.x,y)=0(x,y), c(0.x,y)=y(x,y),
N(t,c)=c,,, +2ac,, +2pc,, +2apc, +(a2 +1)c,, +
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txy
+2a(a’ +1)fe,+4a’ fe,+2(a’ +1) fc e C([0,T]xR),
c(t,x,y)e c?20) ([O,T ]x Rx R).
Jns HaxoxaeHus HoByro GyHkuu Q(t,X,y) HEOOXOAMMO NPABYIO YAaCTh BhIpAXKEHUE (4) IOICTABUTH
B (1). Bynem HaxoauTh YacTHBIC MPON3BOAHBIC HYHKIINHA U ( LXx,y ) mo t:
u,=c,—a(u—c)+

(5 )
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dyukimu  Q(1,X,) ). ByseM NpUMEHSTbH NPUHIMI CKATBIX OTOOpaskeHuit. OnpenenuM map B BUje

0={0(1,%,y):0(tx.y) e C([0.T,]xRx R)n|Q(t,x,y )| < h ).

29



4[ MN3BECTMUS BY30OB KBIPI'BI3CTAHA Ne 4, 2018 ]7

3HaUYCHUS BEIHMYHH T ) h 6y,I[CM OMpeaAciATh, KaK
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Janee, OymeM JOKa3bIBaTh OTPAaHUYCHHOCTH IOJYYCHHBIX pPEeIIeHU HadanpbHOU 3amaqn (1)-(3). bymem
HaxOJIUTh OIICHKHU MIPaBoi yacTu cooTHomeHus (4). Torma nMeeM HepaBEHCTBO

{ x
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0 —o0
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7

WUrtak Hamu nokazaHa
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Teopema. I[Ipeanonoxum, uyro BemonHeHsl ycnoBus (K). Torma 3amava Komm juis HEIWHEWHOTO

HHTErpo-Tu( G EepeHITNAIBEHOTO YPAaBHEHMSI B YaCTHRIX MPOM3BOAHEIX (1) ¢ HawamsHBIMU HaHHBIMH (2) - (3),

UMeeT peuieHue u(t,x,y )€ c?2 ([O,TO] x R x R) , KOTOpOE MPeACTaBUMO B BHIE (4).
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