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Annotation: This article studies integral condition problems for fourth-order partial 3(} %
- differential equations. The research analyzes problems given with Cauchy and boundary ? g;%
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3%>>>\>;°<§ Ushbu maqolada to‘rtinchi tartibli xususiy hosilali differensial tenglamalar uchun ;(}

i_ _/g'i?{?ﬂ{integral shartli masalalar o‘rganilib, Koshi va chegara shartlari bilan berilgan / K
L;;(” _/4 muammolar tahlil qilinadi. Tadqiqot natijasida bu tenglamalar uchun yechim \sz
>c. <<<Ei? mavjudligi va yagonaligi isbotlanib, integral shartlarning ta’siri o‘rganiladi. Olingan 25

ﬁ;: _DQ natijalar yuqori tartibli differensial tenglamalar asosida modellashtiriladigan fizik
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to‘rtinchi tartibli xususiy hosilali differensial tenglamani qaraylik, bu yerda 3

U(X, y)-noma’lum funksiya. Ko‘rsatish qiyin emaski, X+y=C, va X-y=C,

‘oi chiziglar (1) tenglamaning karrali xarakteristik chiziqlari bo‘ladi.

Yuqoridagi tenglama uchun Koshi masalasi [1],[2] ishlarda o‘rganilgan. Ammo, bu

< ushbu ishda (1) tenglama uchun bir nolokal shartli masalani o‘rganamiz.
o

BS, masala. (1) tenglamani va
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Cu(x0)+a [u(£,0)dE = £ (x),0< x<1 ) g@i
0 >r;> (Dle
u,(x,0)=7,(x,0),0<x<1 (3) 2F§@;
u, (x,0)=7,(x,0), 0<x<1 (4) & =

u,, (X,0)=7,(x0), 0<x<1 (5) 37

(o

shartlarni qanoatlantiruvchi C(B) M CS(D ud)n C4(D) sinfga tegishli bo‘lgan

oo u (X, y) funksiyani topilsin, bu yerda /f,(X),7,(X),7,(X),75(X) -berilgan funksiyalar,
N

a, € R hamda J ={(X,y):0<x<1 y=0}. BS, masalani yechish uchun

u(x, 0) = 75(x), 0 <x <1 (6)
belgilash kiritamiz. Natijada (1) tenglama uchun qo’yilgan Koshi masalasi hosil

> bo’ladi.Ushbu masalaning yechimi

T, (X +Y)+75(x — y)
2

u(xy) = (50T, (9) ) +

' y
+7,(2) dz—%(rl(x +y)+r(x —y))+ %Q\\%
yX+Y 1x+y , ) }
*ijfz(z)d”gjy(y — (x=2)))z,(2)dz o .

ko‘rinishda bo‘ladi, bu yerda 7, (X) — hozircha noma’lum funksiya.
1-teorema. Agar 7, (X) € C4[0,1] NC° (0,1), shuningdek, 7,(X),7,(X),
7,(X) € Ca[O,l] ﬁCA(O,l) bo‘lsa, u holda BS, masalaning yechimi (7) ko‘rinishda

N Endi noma’lum funksiya Z'O(X) ni topib, (7) yechimga qo’ysak, BS1 masalaning
O yechimi hosil bo’ladi. (6) belgilashdan foydalanib, (2) shartdan
<

7o(X) + &, [ 5(£,0)d = B,(X) (8)
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? quyidagi oddiy differensial tenglamaga ega bo’lamiz:
T (X)+ a7, (X)=B.(X)

Tenglamaning har ikki tomonini g ga ko‘paytirib, [0, x| bo‘yicha integrallab,

" ba’zi sodda hisoblashlarni amalga oshirish orqali 7, (X) noma’lum funksiyani ushbu

T,(x) =" Uealsﬂl' (s)ds + 1z, (O)} \

ko‘rinishda topamiz. Bu tenglikning o‘ng tomonidagi integralni bir marta
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_“Qg\ bo‘laklab integrallab, TO(O) = ,(0) ekanligini inobatga olib, yuqorida topilgan ifodani
U7

g%>>s )¢ integral tenglamaga qo‘yish natijasida, noma’lum funksiya 7, (X) ni

] e

7(X) = B(X) — [€4C ™ B (s)ds (9)

ko‘rinishda ekanligi kelib chiqadi.Topilgan (9) ifodani (7) yechimga qo‘ysak, ;
qaralayotgan masalaning yechimi hosil bo‘ladi.

2-teorema. Agar ﬁl(X) € C4[O,l] 1% (0,1), shuningdek, 7,(X),7,(X),
2'3(X)€C3[0,1]('\C4(0,1) bo‘lsa, u holda BS, masalaning yechimi mavjud va

‘ yagona.
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