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Annomauusn: B oannoii pabome HauanvHas 3a0a4a ouggepeHyuaibHo20 ypasHeHus 8

YACMHBIX NPOU3BOOHBIX BMOPO20 NOPAOKA NpediazaemviM 6 pabome HOBbIM CHOCOOOM

npuUBOOUMCcs K 6uody, YOOOHOMY OJisi NPUMEHEHUs Memood OONOJHUMENbHO20 apeyMeHmA.

Omom memoo paspaboman Kulpebl3CKUMU YueHblMu. Hcnonvzoeanus 3mo2o memooa

paccmompenvie pabomax Hmananuesa M.U., Ilanxosa I1.C., Awupbaesa A.JK. u opyzue

VUeHbIX. Dmom memoo omauyaemcs om opy2ux mMemooos 66e0eHuemM Ho8oU OONOIHUMENbHOU

NnepemMeHHOU, ¢ NOMOWbIO KOMOPOU C800UM 3a0ady K CUCmeMe UHMESPAlbHbIX YPAGHEeHU.
Cywecmgyem mMHO20 MEMOO08 UCCIE008AHUSL PEULeHUs. CUCTEMb] UHMEZPATIbHBIX YPASHEHUU.

B Hnacmoswee epemsa ucnonvzosamue memooa OONOIHUMENbHOO apeyMeHma OJisl

KIAcca HOBbIX YPAGHEHUU, Npe0CmAasiaouux meopemudeckol U npakmuieckuil uHmepec

akmyanvho. J{okazano cywecmeosanue eOUHCMEEeHHO20 peueHUs Ha4aibHOU 3a0adu.
Knroueswvie cnosa: [{ugppepenyuanvnoe ypasnenue, eunepboiudeckuil mun, 4acmHule
nPoU3B00Hble, MEmOoO OONOTHUMENbHO20 ap2YMeHma, HAYaNbHAs 3a0ayd, UHMeZPAalbHOe

ypasHenue.
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Annomawua:  byn  omeexkme  sxkumuu  Oapadicaoacvl  Jcekeue  MYYHOYAYY
ougpepenyuanovik meyoemenurn OAUMAnNKsvl MAcelecu CYHYUMAN2aH HCaHbl bIKMA MeHeH
KOWYMYA apeyMeHm KUUPYy MemooyH KOJIOOHYY YUYH bIHeaULyy hopmaza KeimupuieeH.

Byn vikmanvl  Kblpevbl3cmanobik  OKYyMyWmyyiap uuimen uvleblwkan. byn wvikmarvl
Konoonyyoa Hmananues M.U., [Tlanxose I1.C., Awupbaesa AJK. ocana 6awka
OKYMYUIMYYLapOblH dIMeeKmepuHoe Kapaneat. byn vikma bawika bikManiapoan Hcayvl KOuymya
0320pMO KUp2u3yy MeHeH auvipmananam. byn uzunoeenepoe kowymua apeymenm Kuiupyy
VCYIYHYH O6auiKa oumoHOol meyoemepou u3uideeyy ycyioapoan 032040y2y AHcaybl KOUymua
apeyMeHmmu — Kupeusyy MeHeH MdAceleHU UHMe2paloblk meHoemenep CUcmemacobina
kenmupunem. Humeepanovik menoemenep CUCMEMACHIHbIH — Y4eYUMOePUH  USUTOOOHYH
KONMO2OH bIKMALapbl Oap.

A3bIpKblL yUypoa meopusiiblK JHCAHA NPAKMUKATIBIK KbI3bIKUbLILIK MYYOVPEaH JHCaHbl
menoemenepOUr KAaccbl YUYH KOUWYMYA APeSYMEHM bIKMACHIH KOJIOOHYY aKmyanoyy OOoayn
cananam. bawmanxvl macenenun sHcaneel3 YeyUMUHUH 6ap 3KeHOUuU OANUIOEH2EH.

Aukwtu co300p: /[udppepenyuanovik meyoeme, cunepoonanbik mun, dcexkede myyHoyiap,

KOWYMYA ap2yMeHm KUUuUpyy memooy, 6aumankul macesne, uHmezpanioblk meyoeme.

INVESTIGATION OF THE SOLUTION OF A SECOND ORDER

PARTIAL DIFFERENTIAL EQUATION OF HYPERBOLIC TYPE
Mamaziaeva Elmira Amanovna, Ph.D., associate professor
mamaziaeva67@mail.ru
Abdazova Ugilkhan Makhamadyusupovna, master,
Uabdazova@mail.ru
Osh Technological University named after M.M. Adysheva
Osh, Kyrgyzstan
Abstract: In this paper, the initial problem of a second-order partial differential
equation is brought to mind by the new method proposed in the paper to a form convenient for
applying the method of an additional argument. This method was developed by Kyrgyz
scientists. The use of this method is considered in the works of Imanaliev M.I., Pankov P.S.,
Ashirbaev A.Zh. and other scientists. This method differs from other methods by the

introduction of a new additional variable, with the help of which we reduce the problem to a
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system of integral equations. There are many methods for studying the solution of an integral
equations system.

At present, the application of the additional argument method for a class of new
equations of theoretical and practical interest is relevant. The existence of a unique solution to
the initial problem is proved.

Keywords: Differential equation, hyperbolic type, partial derivatives, method of

additional argument, initial problem, integral equation.

BBenenue. B manHoii pabore HauanbHas 3amada AuddepeHnnasbHOro
YpaBHEHUS B YACTHBIX MTPOU3BOAHBIX BTOPOTO MOPSIIKA TIPEIJIaraéMbIM B padoTe
[1-3] HOBBIM CIOCOOOM TPUBOIUTCS K BUAY, YIOOHOMY JIJIsl TPUMEHEHHS METOa
JOTIOJIHUTENBHOTO aprymeHTa. Mcmnosb3oBaHHE MeETOAAa JOMOJHUTEIBHOTO
aprymMeHTa JaeT BO3MOXKHOCTb MCCJIEIOBaTh HOBBIE KJAacChl 3aaad s
YpaBHEHUI B YACTHBIX MPOU3BOAHBIX.

IocranoBka 3amaunm. PaccmorpuMm nuddepeHinaibsHoe ypaBHEHHE

FI/IHCp6OHI/I‘{eCKOFO THIIA BHOa

u, —a*(t,x)u_=b(t,x)u, +c(t,x)u_+ f(t,x), (1)

rre (£,X) €G,(T), GA(T)=[0,T]R,
C HAYAJILHBIMU yCJ'IOBI/ISIMI/I

k
Z—E =u,(x), k=01 xeR. (2)
t=0

Hccnenoanuio pemenus 3anadn (1), (2) MeToaoM XapakTEpHCTHK, METOJIOM

¢yuknun Pumana paccMoTpeHsl B pabotax [4-5] u Bo MHOTHX Apyrux paborax.
IMycts  u, (x) eC “™(R), (k=01), b(t, x), c(t, x), f (t,x) e C?(G,(T)),

k .
CY(Q) - kmacc (GbyHKIUI HEMPEPBIBHBIX U OTpaHUYEHHBIX B 2. O003HaYNM Uepe3

P(s,t,X), A(S,t,X) — coorBercTBYIOMME peleHHs MHTErPATBHBIX YpABHEHHIL:

p(s,t,xX) =X+ ja(v, p(v,t, x))dv, (3)

q(s,t,x) = x—ja(v, p(v,t,x))dv, 4)
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(8,1,X) €Q,(T)
QM ={(t, t,t,..t,%)| 0<t <t, <t <..<t <T,xeR}.

N3 (3) u (4) BBITEKAIOT COOTBETCTBEHHO COOTHOIIICHUS

D [-a(t,x)]p(s,t,x) =0,
D [a(t,x)]q(s,t,x) =0,

Dl[w] = 9 + a)g
ot oX

Bocnonb3yemcs cneayronMu 0003HAYCHUSIMU

9(t,x) = D[-a(t, X)Ju(t, x), (5)

[c(t,x) —a, (t,x) —a(t,x)a,(t,x)],

1
9(tx) = a(t, x)

A (t.x)=b(t,x)+9(t,x), £,tx)=b(t,x)-g(t.x), A;(tx)=Dla(tx)]A{ x).

Jlemma 1. 3anmaya (1)-(2) sKBUBaJICHTHA CHCTEME MHTETPATTbHBIX

YpaBHEHUU

8t =2 0,(0(0.1%) + £ At X +%i 5,(5,9)9(s,q)ds —

t t (6)
—~] Asau(sa)ds+] f(sa)ds
u(t,x) =u,(p(0,t,x)) + js(s, p(s,t,x))ds, (7)
rie
[29(t,X) - B,(t. ¥)u(t, )] =2, (X).
Joka3zareabcTBo. IlycTh 19('[,X), U(t,X) - pelICHHE CHCTEMBI

UHTErpaib-HbIX ypaBHeHUH (6)-(7).
Henocpencreennsim qudpepennpoBanueM us3 (6) umeem:

S (t,x) +a(t, x)3 (t,x) =b(t, x)u, (t,x) +a(t,x)g(t, x)u, (t,x) + f (t,X). (8)
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[IpuauMas Bo BHUManue oOo3HaueHue (5), u3 (8) momydaem
CIpaBeA-TUBOCTh ypaBHEHHUS (1).

Taxum 00pa3oM, MbI JOKa3aJIM, YTO PEIICHHE CUCTEMBI ypaBHeHH (6)- (7)
ynosieTBopsieT ypaBHeHUIo (1). Takoe pelieHne ynoBIeTBOpSIET U HAYaIbHOMY
yCJIOBHIO (2).

Tenepp nokaxkem, 4To, B CBOIO 04Yepe/ib, perieHue 3aaauu (1), (2) siBusercs
pelIeHUEeM CHCTEMbl MHTETpalibHBIX ypaBHeHUi (6)-(7). s sTtoro 3amuiinem

ypaBHeHue (1) B Buje

Dla(t, x)]z(t, x;u) = B, (t, X)9(t, X) - B, (t, x)u + 2 f (t,X), (9)

rne Z(t, X;u) = 29(t, X) — B,(t, x)u(t, x).

Pemenue 3anaum (9), (2) METO0M JIOMOTHUTEIBLHOTO apTyYMEHTA CBOJIUTCS
K MHTErpajbHOMY ypaBHEeHHIO (6). M3 0003HaueHus (5) ciieayeT crpaBeyInBOCTb
(7)

B ypaBuenue (6), moacrasiiss (7), moaydaeM UHTETpajJIbHOE YpaBHEHUE

ornocurensro Kt X)

90,0 =ALX8) =2 (A0 ) +2 A x)[uo(p<o,t,x))+ J96s, p(s,t,x))ds) .

0

N | -

+ % [ B,(3,0)9(s,q)ds - %Jﬂa (s,q)[uo(p(O,s,q))+ jg(v, p(v,s,q))d vjds + (10)

0 0
t
+ [ f(s,q)ds.
0
Jemma 2. CymectByer takoe 1 >0, 4to MHTerpajbHOE ypaBHEHHE
(10) umeeT enMHCTBEHHOE PEIICHUE B E(Gz ().
JloxazarenbctBO. [Tokakem, uro ypaBuenue (10) umeet B o0mactu G,(T)

mpu 1 <T, emuHCTBeHHOE, HeMpepHIBHOE pEIICHHE, YAOBIETBOPSIIONIEE

HEPABEHCTBY

lo—dl <.

Toxaxem, uto mpu | < T, omeparop A sBISeTCS OMEPATOPOM CHKATHS
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2
HA19—¢HS M, KT + NK%:QO(T),

re |9 <|e|+M =K, ‘ﬂi (t,x)‘ <M, =const, i=12, p,(t x)<N =const.

OGOo3HAYMM Yepe3 1o — MOJTOKUTENbHBI KOPEHb YPABHEHHS

QO(T):M'

Ham ocraerca mnokaszarb, 4TO omnepaTop A CXKUMaeT pacCTOSHUE MEXIY
DIIEMEHTaMHU.

CnpagejyiiBa cieayrolias oleHKa

|As - As <M -

2
rie Q,(T)=M,T +%.

OGO3HAYNM 4Yepe3 |1 - MONOKUTEIBHBI KOPEHb YPABHEHHS Q,(T)=1.

Orcroga cimemyer, uro omeparop A  mpum T <T"=min{T, T}

OCYIIECTBJISIET C)Karoe oToOpakeHue. Torga  ypaBHEHHE — OIpEACIseT
CAWHCTBCHHOC PCHICHHUC, IMPUHAICKAIIICC dTOMY LIApy. 910 PEIICHUC MOKET
OBITH MOJYYEHO METOJIOM IMOCE0BATEIbHBIX MPUOIUKECHUI.

BoiBoabl. Vcnionb3ysi NpeasioKEHHYIO CXEMY CBEJICHUS K MHTErPAIbHOMY
YPaBHECHHIO, MOXHO TIIOCTPOUTH PEIICHUS JUHEHHBIX auddepeHInaIbHbIX
YPaBHEHHM B YACTHBIX MPOM3BOJHBIX BTOPOTO TOPSAJIKA C 3aJaHHBIMU
Ha4vaJIbHBIMU YCJIOBUSIMHU.
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