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Annotatsiya: ushbu maqolada tortinchi tartibli bitta singulyar koeffitsientga ega
bo’lgan bir jinsli tenglama uchun to g 'ri to rtburchak sohada Gursa masalasining klassik
yechimi topilgan.

Abstract: In this article, a classical solution of the Gursa problem is found in a
rectangular field for a homogeneous equation with one singular coefficients of the fourth
order.

AHHOTauMA: B danHol cmambe HalldeHo Kaaccu4eckoe peweHue 3adayvu I'ypcul 8
npsiMoy20/bHOM noJje 0451 00HOPOOH020 YpasHeHuUsi C OOHUMU CUH2YASPHbIMU
KoagpuyueHmamu 4emeepmozo nopsioKa.
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I. Kirish
A(x,y):0<x<b,0<y<h} sohada ushbu
o 2a0.,0
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tenglamani qaraymiz,bu yerda
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B,, = 8_2+ prlo a,peR,0<a - Bessel differensial operatori
T OX X OX

(1) tenglamaning umumiy yechimi quyidagicha topiladi
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buyerda f,(y),g,(x), (k=12) ixtiyoriy uzluksiz differensiallanuvchi funksiyalar.

(1) tenglama uchun Q sohada Gursa masalasining analogini tadqiq gqilamiz.
[T Asosiy qism.
Gursa masalasi. Q sohada (1) tenglamaning ushbu

U y)=a.(y), limx* U, (xy)=e,(y),0<y<h, (3)
U(x0) =p,(x), U, (xy)=y,(x),0<x<I; (4)

shartlarni  qanoatlantiruvchi  klassik  yechimi  topilsin, bu yerda
o (¥), v, (X) (k =1,2) berilgan funksiyalar.

Ushbu masalani yechish uchun (2) umumiy yechimni (3) va (4) shartlarga qo’yib
ixtiyoriy bo’lgan f, (y), g, (x), (k =1,2) funksiyalarni topamiz.

fz (t) = (pﬁ'(y) ’ fz (t)dt = (01"()/)

gz(x) = ‘/’1(X) ’ gl(x) = l//z(x)-
Topilgan f,(y), g,(x), (k=12) larni (2) umumiy yechimga qo’yib,

Xl—Za

1-2a

U (%, ) = 9,00 + Y, (%) + ——— [ [y —thpldt + [ [y ~t] o ()t
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yechimni hosil qilamiz. ¢(y) va ¢,(y)xosilalari qatnashgan integrallarini

hisoblaymiz.

Ushbu
X
U(x,y)=
oY) =1
yechimga ega bo'lamiz
I1I Natija.
Teorema. Agar 0<a, ¢(y)eC[0,h]nC?(0,h), w,(x) eC[0,11nC?(0,1), bo'lib, y, (x)

funksiya x — +0 da 2« dan kichik maxsuslikka ega bo'lishi mumkin. U holda ushbu
1-2a

u (X, y) = 1-2q §02(y) 'H//l(x) 'HVz(X) +§01(Y) - Yy, (0) _'//1(0) (5)

funksiya Gursa masalasini yagona yechimi bo’ladi.

1-2a

@,(Y) +y,(X) +y, (X) + ¢, (Y) — Yy, (0) — v, (0) (5).

Teoremani isbotlash uchun (5) funksiya (1) tenglamani va (3), (4) shartlarni
ganoatlantirishini ko rsatish lozim.

Buning uchun (5) funksiyani (3) va (4) shartlarni qanoatlantirishini tekshiramiz.

»,(0) =0 tenglikdan U(0,y)=¢(y), leﬂg XU, =o,(y)—¢,(0)=¢,(y), shartlar o'rnli

ekani kelib chigadi.
®,(0)=0,y,(0)=0 tengliklardan foydalanib
Xl—Za )
U(x,0) = ¢,(0) +y,(X) + [(Pz (0) =9, (0)] - ¢,(0), U (x,0) =y, (x) !,ILTJ y* U y w,(X)

shartlarning o'rnli ekanl keltlrlb chigaramiz.
(5) funksiyadan kerakli hosilalarni olib (1) tenglamani ganoatlantirishini
tekshiramiz.
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Uy(X’ V) =@((Y) + ——— @3 (Y) +w,(X)

(pé’(y)

teorema isbotlandi.
IV. Xulosa
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Magqgolada (1) tenglama uchun Gursa masalasining yechimi topilgan. Buning
uchun (1) tenglama umumiy yechimi ketma ket differensiallash hamda ko paytmaning
hosilasi formulalaridan foydalanib topilgan, maqolaning asosiy qismida yuqorida
topilgan umumiy yechim yordamida (3),(4) shartlarni ganoatlantiruvchi Gursa
masalasining yechimi topilgan. Maqolaning natija qismida yechimni aniqlovchi
teorema va uning isboti keltirilgan.
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