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Isda bir sinif hiperbolik tip kvazixatti tanliklar iigiin Qursa masalasinin halinin varhgi
va yeganalivi aragdiilib.

Agar sbzlar: tanlik, sartlar, qeyri-Xatti ardicilliq.

Tutaq ki, D=[0,T]x[0,/] diizbucaqhisinda tayin olunmug a(l,x),b(!,x)e c(p)
vo Ult,x)e CZ( D) olduqda iki tartibli
U, =alt,x)U, +b(t.x)U, = f(t.x,U) )
tonliyi ligtin
U(r.0)= (). U(0.x)=y(x) @
Qursa masolosi verilmigdir, burada ¢(r), w(x), ¥’'(x) uygun intervallarda,
a,(t,x) D=do f(,x.U) iso D x(~c0.+00) oblastinda kasilmoz funksiyalardir.
(t,x) D oblastnm ixtiyar noqtosi ve LU = Uy +alt,x)U, +b(t,x)U, olsun.
Hesablamalar géstorilmigdir ki, elo a(t,x), ﬁ(t,x) vo }/(l,x,u) funk-
siyalar var ki, D oblastinda
il 9
et 218000 0)
o ox HoxU)
—_— -
o1, B %) A ®
miinasibatini 8dayir. (3) —iin odamlmasl dglin zoruri vo kafi sartlor
)
—]n|ﬂl x)=ale,x). —ln|a! x)Ble,x)=b

ALx,U)=[qa,(t,x) +u(r.x)b (t,x ]U+fr.x,l/) @
borabarlikloridir. U(r, r) funksiyast

2t 2 1st. W)= o)

LU= f(t,x,U)=
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tonliyini 8dadikdo, burada £, x,U/)= alt,x)B(t, X1, x,U) isara olunub, onda
LU = f(t,x,U). !

Torsina, (1) tanliyini 6dayan U(r,x) funksiyas: (5) miinasibatini do ddayacak:

Odur ki, istanilon kasilmaz diferensiallanan /(s 1) va §(x) funksiyalar iigiin

U(r,x)=ﬂ"(r,x){ (0)+ fa xn)[ ijnU)df}dn} ©)

milnasibati dogrudur. Indi (6) miinasibatinde ¥(r) vo g(x ) funksiyalarini el

segak ki, onlarin ifadslorini (6) —da yerina yazdiqda alinan integral tanlik (1),
(2) mosalssi ila eyni giiclii olsun:

B700) 9 () = olr) ™
570, X){'P(OH [, ﬂ)é(’l)d'l} =y(x) ®
0
(7)o gbr P(r)= plt)- B(1.0). 9(0)=0 oldugundan (0) = 0. Odur ki, ®)

miinasibatindon é(x)-i tayin etmok tigiin J.zz‘l (0. 7])(13(77)d7] = B(0.xWw(x),
0

buradan iss- (x) = (0, x)- %[ﬂ(ﬂ, xp(x)] alang. (9) () ve d(x) iigiin

alinan ifadslori (6)-da yerina yazsaq
1

U(l,x)=ﬁ"(z,x[{ﬁ(l,o)w(tﬁja‘l(l,xl{jl‘" & x,UME+e(0,x)— d\ [ﬂ(O xw(x)]

0

dn] (10)

alinar.

alt,x), B, x) va F(t,x,u) funksiyalarindan alt,x),b(r,x) va f(r,x,u)
funksiyalarina kegsok (10)-un agiq sokilds ifadasini asafidaki sokilds almis
olarg.

o= B8 [l J OB e [ vy
'y 00

Fatlgto " et ol
Burada
A, x,U)=[a, (1, x)+ale, x)olt, )V + £(t,%.U) 12)
(4) miinasibatins gora
Bex) _ T 5
B0) exr{z[a(t,y)dyJ
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fy )B.x) _ ex;{Jb(f xt (14)
(0,x)B(0,%)

(13), (14) muna51bal.larmdan istifado etmokla (Il)-.in .sag. tarsﬁr?da
aft,x), B(t,x) funksiyasinn alt,x),b(t,x) funksiyalar vasitasilo ifadalorina
kegsak (11) tanliyi asagidaki soklo diigor.

uo,x>=a.»(:)exo[-]a(z,.v)a_»]+]{w'o-)+a(o,yw)l-ex - [t nin- e v+
0 0 ¥ 0

x 1 x 4

of feul-| a(z,n)dn—jb(r,y)dr . »Udgdy as)
00 y

Belalikla, (1)-(2) masalamn halli onunla eyni giiclii olan (15) inteqral

tanliyinin hall edilmasina gatirilir. (15) tsnllyml hall etmak iigiin avvalca
asagidak isaralomalori qabul edak.

w:x>=¢(r)exp{-j nuy] [ ot -ja(:.n)da-fb(mw b (16)

0

P(t,x:&.y)=exi Ia(l n)dn - Ih 7,y)dt 17)
Bu isaralomoalarla (1 5) tsnllVl

Ulx.)= V(x.l)+J JP(/.x;éy)}'({.y.U)dfdy (18)

00
soklina disiir. (18) tanliyin yegand hollinin varligini isbat etmok tgtin ardicil
yaxinlagma fisulunu tatbiq edok. Forz edak ki, (1) tenliyinda f(r,x.U) funk-
siyasi U/ arqumentine nozaran Lipsits gortini 6doyir, belo ki, f(t,x,0)=0.
AxU) funksiyasinin toyinindon gortinir ki, bu funksiyada Lipsits gortini
Sdayir:
[ x,U1)- He.x,Uy ) < m(, XUy - U,

Burada mlt,x) D, [0,, ][0, xo] -do tayin olunmug monfi olmayan funksiyadir.
max |V (x,0) = M,

(x| (”)‘(;’ykn Pt x:&,y)m(t, x)=N isaro edib asagidaki mil-
nasibatlarla {U,, (r, x)} ardicilligin tayin edok.

(19
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Uylt,x)=V(t,x)

x
Unnl6x)=V 00+ [ [Pl5EDWE U, (Ey )ty n=012... @0
00

Indi isbat edak ki, (20) miinasibatila tayin olunan {U, %)} ardiciing yagahir

va limiti (1)-(2) masalasi ilo eynigiicli olan (15) tanllymm hallidir. Bu
moagsadla

Z[Ukﬂ (LX) =Ug (6, x)]+ Uy 1. x) @1
k=0
sirasina baxaq. Bu siranin n-ci xiisusi comi U, (r,x) oldugundan {U, (1, x)}
ardicilhiginin yigilmasi (21) sirasinin yigilmast ila ekvivalentdir. (21) sirasinin
miintozom yigildigini géstormok iigiin onun hadlorini giymatlondirok. (20)
miinasibatina gora

[y (6, %)= U, (. \X < | A PUx:E yIm(E y W (E y)dédy <M N x-1

[, (r.x)-U, (:.x)| Plt.x:Ev)AE .U )= NEv. Uy Jdédy <

:,-_,A c'—.—(
St~ O~

<[ [Plexe ey e)-Ue ey <
00

x 1 2
<N J' _[Aﬁvafvdfdy = MN{%)
00

Tam riyazi induksiya tisulunu tatbiq etmakla istonilon n tigiin

i ‘,ml ln+l
U X)=U,(tx)sM-N"" = . 22
n+|(’ ") n( r] (n+1)! (n+l)! (22)
NTI)™!
oldugunu alariq. Belalikla, (21) siras1 D oblastinda y1gilan zi sirasi

[(n+ l)lz
ilo mojarantlanir, Odur ki, (21) sirast miintozom yigihir vo homin siranin hadlori
D oblasinda 2 dofs diferensiallanan  funksiyalar  oldugundan
lim U, (r,x)=U(r,x) limiti 2 daf> diferensiallanan funksiya olmagla (1)-(2)
n—yoo

mosalasing ekvivalent olan (15) integral tanliyinin yegana halli olur.
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KBA3WJIMHEWHBIE YPABHEHWUSA TMITEPEOJIMYECKOT O TUTNIA
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PE3IOME
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QUASILINEAR HYPERBOLIC TYPE EQUATIONS
M.G.PANAHOV, R.O.HAJIYEVA
SUMMARY

The paper investigates the existence and uniqueness of the solution of Gursa problems
for a class of quasilinear hyperbolic type equations.
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