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Annotatsiya. Maqolada turli tartibli va ikkita buzilish chizig’iga ega aralash tipdagi
parabolik-giperbolik tenglama uchun bir nolokal chegraviy masala tadqiq etilgan bo’lib,
masala yechmining mavjudligi va yagonaligi isbotlangan. Yechimning mavjudligi Volterra
2-tur integral tenglamasini yechimga ega ekanligiga ekvivalent ravishda keltirilgan.

Kalit so’zlar: aralash tipdagi tenglama, chegaraviy masala, buzilish chizig’i,
regulyar yechim, integral tenglama.

Ushbu
y™u,, —X™u,, x>0,
1 ym " (1)
y™ U, —(=X)"u,, X <0,
aralash parabolik — giperbolik tipdagi tenglamani garaymiz, bu yerda

m,, m,,n;, N, =const.
Belgilash kiritamiz:

D- soha, x<0, y>0 da (1) tenglamaning

ocC: —( x)9 — ; =0, AC: —( x)q+py”=

xarakterlstlkalarl bilan va x>0, y>0 da y=0,y=htog’ri chiziglar bilan
chegaralangan bo’lsin. Bu yerda 29=n,+2, 2p=m,+2, h= p%’ bo’lib, m =m,+1,
n>m -1 n,>2(n, +1);

D, = {(x, y):0<x<wo0<y< h}- D sohaning parabolik gismi,

D, = {(x, y):—h, <x<00<y< h}- D sohaning giperbolik gismi

J={(xy):x=00<y<h}, h=(q/2)4, o(y) = [qyp Jy + .(7‘)]% bo’lsin.

T masala. Quyidagi xossalarga ega u(x, y) funsiya topilsin:
1) u(x,y)eC(D/J)NCYD) va D chegarasigacha uzlusiz bo’lib, U(0,y) y—0 da

(m, +2)/(n,+2) dan kichik tartibda cheksizlikka intilishi mumkin va y-—>h da
chegaralangan;

2) u(x,y)- D, va D, sohalarda (1) tenglamaning regulyar yechimi va barcha
0<Xx<oo0, 0<y<h lar uchun chegaralangan;
3) uzulishga ega ulash shartlarini ganoatlantiradi:
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U(40,Y) = U(-0,y) + 8,(y), U, (40.Y) = U, (-0,) +8,(y), 0= Y= 2)

4) ushbu chegaraviy shartlarni ganoatlantiradi:

u(x, y)|y=0 =p(X), 0<x<ow 3)
a+p-1
tap | o @Bl 2p1
S0 R 2 ) )=t 0.)+be)
y ¢ o<y<h, (4
bu yerda 5.09), 5,(¥). o(X), a(y),b(y) - berilgan funksiyalar bo’lib,
@(X)— 0<x<o dachegaralangan, (5)
5,(y).a(y).b(y) C[0,h]~C?(0,h), 5,(y) eC*(0,h), (6)
a(y) = ;/+a(y)(y2p)0kTﬂ+l #0 (y - berilgan son), (7

Foy[: y?J - ¢(c > 0) kasr tartibli umumlashgan integral operator [1].

Teorema. (5), (6), (7) shartlar bajarilganda T masala yechimi mavjud va yagona.
T masala yechimining mavjudligi y (0, y) =(y),yeJ noma’lum funksiyaga nisbatan

kuchsiz maxsuslikka ega Volterra 2-tur integral tenglamasining yechimga egaligiga
ekvivalent ravishda keltiriladi va u c(1) sinfda yagona yechimga ega bo’lib, v(y) y—0

da (m,+2)/(n,+2)dan kichik tartibda cheksizlikka intiladi, y—>h da chegaralangan.
Ekvivalentlikka ko’ra, T masala yechimi mavjud va yagona.

T masalaning yechimi D, - sohada buziluvchan parabolik tipdagi tenglama uchun 2-
chegraviy masalaning yechimi sifatida, D, - sohada esa Koshi masalasining yechimi sifatida
aniglanadi [3].
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