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TEHAEMEJIEP/IUH BUP KJIACCBHI YYYH TECKEPU MACEJIEHUH YEYNJINIIN
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Annomayun. Maxanada mux  6ypumyy —auMakma —yuUyHUy — mapmunmecu  JiceKeye  MyVHOYLYY
oughghepenyuanovik menoeme yuyH OUPUHYUU MYPOOLY YEKMUK MACENCHUH OH JICAZbIH AHLIKINOO MecKepu Macenec
usun0enou. HMzundenun oicamkan muk OYpUmMyH UYKU uYeKummepOe Kowymua wapmmap 6epuneen. Teckepu
Mmacenedecu 6apObiK GYHKYUALAP Y3SYAMYKCY3 HCAHA MAAN KblIblHeaH oapasicada scvlima Qynxkyusnap. Teckepu
MaceneHu uvleapyyoa aneaw 0Oencunee Kuuupun Yuywuy mapmunmezu Ouggepenyuanovik meyoeme IKUHUU
mapmunmezu Ough@pepeHyuanobik meyoemeze auvin Keaunem, aHoan coy I punoun @QyHKYUACHIHbIH HCapOaMbIHOA
YEK apanblk MACeNeHUH Ybleapbliblii Jcasvliam, asevinoa Kpamepoun spescecun konoomyn beneucus (yHKyusiap
mabwLiovl. Hamvuioicada yuynuy mapmunmezu dcekeue myyHOYayy ouggepenyuanovik menoemenepour oup
KIACCbl YUYH mecKepy MACeIeHUH Yedunuii Oarui0eHou.

Aukely ce306p: meckepu macene, dicekeue myyHOyLyy ough@epeHyuanovblk menoeme, OAUIMANKbL wapm,
YeKMUK wapm, QYHKYUAHbIH U3y, I puHOUH QyHKYUACHL, MACETeHUH YbleapbLibliibl, MACEICHUH YeUUTUUIU.

PA3SPEIIMMOCTDH OGPATHOM 3ATAYH JJI1 OJHOI'O KJIACCA
JTA®OEPEHIIUAJIBHBIX YPABHEHUI B YACTHBIX ITIPOU3BOJHBIX
TPETBET O ITIOPAAKA
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Annomayun. B cmamve ucciedyemces o6pamuas 3a0aua onpeoenieHus Npasou Yacmu Kpaeeol 3a0ayu
nepeoeo muna 05 OUPHEPeHYUATLHO2O YPABHEHUSL 8 YACHIHBIX NPOU3BOOHBIX MPENbeco NOPsOKAd 68 NPAMOY2ObHOL
obnacmu. 3adaromcs OONOTHUMENbHBIE YCIOBUSL 60 GHYMPEHHUX MOUKAX UCCeIYeMo20 NpAMOy2onbHuKd. Bce
@dyHKYyUU 8 0OpamMHOIL 3a0aue AGIAIOMC HeNPEPLIGHLIMU U OOCHAMOYHO 2AA0KUMU 00 mpebyemoeo nopsaoka. Ilpu
peuwtenuy obpamuol 3a0auu OughpepenyuaibHoe YpagHeHue mpemve20 HNOpAOKA ¢ NOMOWbIO 0003HAYeHUs
co0umcess K OuepeHyuanrbHoMy YPAGHEHUd 6mopo20 HOpPAOKA, a 3amem ¢ nomowpvto Qyukyuu I puna
3aNUCHIBAEMCS peuleHue Kpaeeoll 3a0auu U 6 KOHYe HeUu38ecnHvle (QYHKYUU HAXOOAMCS ¢ NOMOWbI0 Npaguid
Kpamepa. B pesyromame 0Obli0  O00KA3AHO — paspeuiumocms  0Opamuou  3adauu  O1si  0OHO020 — KIACCd
oughghepenyuanvHbIX yPasHeHUll 8 YACMHBIX NPOU3BOOHBIX MPembe20 NOPAOKdA.

Knroueswte cnosa: oopamnas 3aoaua, oug@epeHyuanvHoe ypasHeHue 8 YaCmHbIX NPOU3800HbIX, HAUATIbHOE
yeaosue, epaHuyHoe yciosue, cied Qyukyuu, gyukyus I puna, pewenue 3a0aqu, paspeuiumocms 3a0ayu.

SOLVABILITY OF THE INVERSE PROBLEM FOR A CLASS OF DIFFERENTIAL
EQUATIONS IN PARTIAL DERIVATIVES OF THE THIRD ORDER

Mamytov Aitbay Omonovich, c.ph-m.s.
mamytovl 968@list.ru

Nazarali kyzy Sabina, master student
Osh State University, Osh, Kyrgyzstan

147


https://doi.org/10.52754/16948645_2024_1(4)_29

Annotation. The paper investigates the inverse problem of determining the right side of the boundary value
problem of the first type for a third-order partial differential equation in a rectangular domain. Additional
conditions are set at the interior points of the rectangle under study. All functions in the inverse problem are
continuous and sufficiently smooth up to the required order. When solving the inverse problem, a third-order
differential equation is reduced to a second-order differential equation using the notation, then the solution of the
boundary value problem is written using the Green's function, and at the end, the unknown functions are found
using the Cramer rule. As a result, the solvability of the inverse problem for one class of third-order partial
differential equations was proved.

Keywords: inverse problem, partial differential equation, initial condition, boundary condition, function
trace, Green's function, problem solution, problem solvability.

TemeHKy Teckepu MaceleHu U3HIIeHOn3
U, (1,) = 1, (1,5)+ 0, (0 /(1. 0) + 0, (0 £,(1,0) +..4 9, (0 £, (1,0), (LX) €Q (1)
u(0,x)=y(x), 0<x<1, (2)

u®,0)=u(t,1)=0, 0<t<T, 3)

u(t,x,) =g (1), u(t,x,) = g,(t),..., u(t,x,)=g,(t), t€[0,T], @
x,€(0,1), i=12,..,m x,#x,, i#], ’

mbiaga Q={(£,x)|0<x <1, 0<¢<T}, 0<TeR, xi (i=1,2,...,n) — Gearuayy TypakTyy CaHjap,
v (x), fi(t,x), gi(t) (i=12,...,n) — 6enrunyy Qyaxuusiap, (P1(t)a (p2(t),...,(pn(t) KaHa

U(t,X) - pynxunsnaps Genrucns;
Macenenun koronywy: (1)- Tenmemenu xaHa (2)-(4) maprrapAbl KaHAAaTTaHIbIPraH
ue Cl’z(ﬁ), P, € C[0,T],i=1,2,...,n ¢pynxumsanapsn Tadyy [1]-[11].

TemeHKy mapTTap OpyH anar Jen 3cenTenomns:

un. f,eC(Q),yeC[01], g eC'[0,T],i=12,..,n,
. y(0)=y()=0, g0)=y(x),i=12,..n,

Macenenun uvieapwinviuel. benrunee kuitnpun anaober3 [3]-[7]:
v(t,x) =u,(t,x), (%)
(5)- Genruneeny scke anbim, (1)- nuddepeHMANABIK TEHAEMEHH TOMOHKY KOPYHYILTO
Ka3bIN anabbI3:

Ve (6,0) =V(t,%) = ~(0, () /,(1,%) + 0, () (8, 1) +...+ 9, () £, (1,)), (1,x) €Q,
(6)

(3)- yek apanbIk mIapTTapAaH >kaHa (5)- 6enrunee16H TOMOHKYHY anadbl3:
v(t,0)=v(t,1)=0, 0<t<T. (7)

Koropynars! 1- nreMManbl KOJIIOHOOY3.

V0= 0,0 G 81, (B ®

(8)-nme 6up Terneme, oupok (n+1) 6enrucusz. OmonayKTaH (4)-mapTTapabl 3cKe anadbI3.
Orepae (8)ae x=x; nen ancak, anja (8):

148



n 1
V(t,x,) = —Z;(pj(t)IG(xi,é)fj(t,&)dé, i=1,2,...n,
benrunee kuitupur anadbr3: } 0
1
my(t,%) =—[ G(x, &) f,(LE)E, i,j=1,2,...,n
Anpna (9) TeMOHKY KOPYHYIIKO K;)JIGTZ

v(t,x) =)0, (Om,(1,x,),i=1,2,...,n
j=l

€

Orepne (4)- mapTrapisl 3CKe alicak, aHaa Ou3 n Oenrucusnyy n TeHAeMeepIuH

CHCTEMACKIH ala0bI3:
D0, (Omy(t,x)=g\(1),i=12,...n
j=1

benrunee kuitupur anadbr3:

m,(t,x) m,(tx) ... m,(tXx) ¢, (1) g\ )
M) = my (t,x,) my(t,x,) ... my,(t,x,) D) = (Pz:(t)  B(t) = gvzz(t)
m,(t,x,) m,(t,x,) .. m, (tx) Q,(1) g (1)

anza (10)- cucrema
M(1) D(1)=B(1)
KOPYHYIIK® KeJeT.
Ce3bIKTYY anredpa KypcyHaH O6usre Oenruinyy 6oironnoil &():
D()=M"'()B(1).
benrunee kuiinpun anadbi3

m (%) == G(x,8) £,(£,E)dE, i =1,2,...,n.

(8)1m @3repTyII ska3bIn analbI3:

v(t,x)=M(t,x)D(t),
meima M (t,x) = (m,(¢,x) m,(t,x) ... m (,X)).

(11)-mu (12)re anpin kenun KoeOy3:
v(t,x) =M (t,x)M ' (1)B(1).

(5)- 6apabapabIKTHI ¢ ©3repynMecy OoroHua 0 I0H ¢ ra YeHHH UHTErpaIaiobI3:
t

u(t,x)= jv(s,x)ds +u(0,x),
0
xoropyza (2)- neru M(O, x) = \V(X) IIAPTTHIH 3CKE aJIbIll, TOMOHKYTO 33 00J00Yy3:

t

u(t,x)= jv(s,x)ds +y(x).
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(12)-uu (13)-re anpn Kenum Koedy3:
u(t,x) = j M (s,x)M ' (s)B(s)ds + y(x)
0

Hateritkaga Ou3 TOMOHKY TEOpEeMaHbl JATUIICIHK
Teopema. Orepne I, Iz )xana V¢ e[0,7]:det M (¢) =0 IIapTTapel aTKapelica, aH.a

(1)-(4) Teckepu MacesleHUH YBITapBUIBIIIEI TOMOHKY KOPYHYIITO OO0JIOT:
t
a-M 0B, u(t,x)= [ M(s, )M (s)B(s)ds +y(x).
0

Mucan. TeMeHKY MacesleHU KapauJibl:
u (t,x)=u_(tx)+o@)(t+x), (t,x)eQ
u0,x)=x, 0<x <1, u(t,0)=u(t1)=0, 0<¢<T, u(tl/2)=t, te€[0,T].

JKoropynarsl aaropuTMre TasiHbII, YbITapPbUIBIIITHI TaK ’a3a anadbl3:

t

(P(t):_;’ u(ta J'

m(1/2) 0 j G(x,E)(s +E)dEds +x,

m(s 1/2)
MBIHIA

sh(x—1)sh(§)

, 0<E<x<],

m 1/2 _iGl/ZE_, ( ) xs h(l)é_’;—
¢ — t—|—E_ dé, G x,&
1(’ ) ! ( &) ) M O<x<E_<l
Sh(l) ’ o
AnaﬁmuTap
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