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Anotatsiya. Chizigli integral tenglamalar matematikaning ko ‘plab sohalari uchun
muhim ahamiyatga ega hisoblanadi. Ushbu maqgolada integral tenglamalar va differensial
tenglamalar orasidagi munosabatlar o rganilib, ba’zi differensial tenglamalarni yechish
masalasini integral tenglamani yechishga keltirish usullaridan biri tahlil gilingan.

Kalit so‘zlar. chegaraviy shartlar, Grin funksiyasi, Fredgolm integral tenglamasi.

APPLICATION OF GREEN'S FUNCTION IN SOLUTION OF BOUNDARY
LIMITATION PROBLEMS

Sayliyeva Gulrukh Rustam kizi
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Anotation. Linear integral equations are important for many areas of mathematics.
In this article, the relationship between integral equations and differential equations is
studied, and one of the ways to bring the problem of solving some differential equations to
the solution of an integral equation is analyzed.
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INPUMEHEHHUE ®YHKIIUU I'PUHA IIPU PEHHIEHUU N'PAHUYHbBIX
3AJAY OTPAHUYEHUA

CailsimeBa I'yabpyx Pycrama Kbi3u
Byxapckuii cocyoapcmeennulil ynugepcumem, huzuxo-mamemamuyeckull
¢axynomem

AOcTpakT. Jlunelinvie unmecpaibhvie YPABHEHUS BAJCHbI Ol MHO2UX obaacmell
mamemamuku.B  Oanmnoti cmamve uccnedyemcsa c8A3b  MeHcO0y UHMESPANbHLIMU U
oughgepeHyuanrbHbIMU YPaGHeHUAMU, A MAKHCEe AHATUZUPYEMCS 00UH U3 CHOC06086 céecmu
3a0ayy peuienuss HeKOmopwvix OuppepeHyuanbHbIX YpasHeHull K peulenuio UHmezpaibHO20
ypasHeHusi.

KaroueBble cjioBa: epanuunvie ycnosus, Qyukyus I puna, unmezpanivHoe ypasHenue
®Dpeodeonvma.

Ushbu maqolada n — tartibli differensial tenglamaning berilgan chegaraviy shartlarda
Grin funksiyasining mavjudligi tekshirilib[4], Grin funksiyasi mavjud bo lgan holda uni
aniglab, bu funksiyadan foydalanish orgali differensial tenglamani yechish masalasini

integral tenglamani yechish masalasiga keltirish tushuntirligan. Bizga quyidagi ko‘rinishda
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bir jinsli bo‘lmagan, n - tartibli differensial tenglama berilgan bo'lib, quyidagi chegaraviy
shartlarga ega bo‘lsin [2].
Llyl = po()y™(x) + p1 )y V() + -+ + p,(D)y(x) = f(x) (1)
Vi) =0,V,(y) =0,..,(y) =0 (2)
Bunda Vi Vs, o, Vi chizigli formalar,
y(@),y'(a@),y" (@), ...y V(a), y(b),y' ),y (b)...,y™ " (b)
chizigli bog‘ligsiz sistemani tashkil etadi.
1.Teorema [1]. Agar L[yl =0, V,(y) =0 (k=1,2,..,n) bir jinsli chegaraviy
masala uchun  Grin funksiyasini qurish mumkin bo‘lsa, u holda (1)-(2) bir jinsli
bo ‘lmagan differensial tenglamaning yechimi

b
y() = A f G(x, ) (E)de

formula orqali hisoblanadi.
Ushbu teoremadan foydalanib, quyidagi bir jinsli bo‘lmagan differensial
tenglamaning yechimini integral tenglamaga keltirish orgalin topishga harakat gilamiz.
2.2.1. Misol. Grin funksiyasidan foydalanib, ushbu chegaraviy masalani yeching.
y () =yl =x (3)
y(0)=y(1) =0 (4)
Yechish. Ushbu chegaraviy masalani yechish uchun dastlab (3) ga mos bir jinsli
differensial tenglama uchun [3-5] Grin funksiyasining bir jinsli differensial tenglama
uchun Grin funksiyasining mavjudligini tekshiramiz.
y () —yx)=0
y(0)=y(1)=0
Biz bu differensial tenglamani yechishda y(x) = e** ko‘rinishda belgilash olamiz
va natijada
yl(x) = ke** pa y”(x) — k2Zpkx
y (x) va y(x) ni yugorida tenglamaga eltib qo‘ysak
kzekx _ ekx =0
(k? —=1De** =0
ki=1va k, = -1
yuqoridagi belgilashimizdagi k ning o‘rniga qiymatlarini eltib qo‘yish natijasida
yi(x) =e* wva y,(x) =e™*
yechimlarni olamiz.
Demak (3) ga mos bir jinsli differensial tenglamaning umumiy yechimi quyidagi
ko‘rinishda ifodalanadi:
y(x) = Ae* + Be™*
Endi topilgan umumiy yechim uchun Grin funksiyasini qurish mumkin yoki
yo‘qligini tekshiramiz.
y(0)=A+B =0
y(1) =Ael+Be 1 =0
A=-B 1
{—Be+Be‘1 =0 7 B(Z_e) =0
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Bundan esa B=0 va A=0 ekanligi kelib chigadi.Umumiy yechim berilgan
chegaraviy shartlarda fagat nol yechimga ega.

Demak, Grin funksiyasini qurish mumkin.Ba’zi sodda hisoblashlardan so‘ng Grin
funksiyasining quyidagi ko‘rinishda ekanligini aniqlaymiz[6-9]:

shxsh(é — 1) 0<x<¢
G =]  Sht =TT ®)
’ shésh(x — 1) <1
sh1l  §sxs

Teoremaga ko‘ra (3), (4) chegaraviy masalalarning yechimi quyidagi ko‘rinishdagi

Fredgolm integral tenglamasini yechishga keladi:
1

y(x) = ] G (x, £)€de

0

Bu yerda G(x, &) — (2.2.5) formula bilan aniglangan funksiya. Endi yechimni
topishga harakat gilamiz.

hésh(x — 1 hxsh(é — 1
y(x)—jsfss,(ﬁ ) eas + f”s -1

¢ds =

0
1
sh(x — 1) shx
e f gsheag + 50 [ esn - Dag @
0 x
(6) tenglikni tashkil gilgan integralni alohida-alohida hisoblaymiz

f Eshédé = xchx — shx

f ésh(é —1)dé =1 —xch(x —1) + sh(x — 1)

Bundan

y(x) = %{sh(x — 1)[xchx — shx] + shx[1 — xch(x — 1) + sh(x — 1)]} =
_ shx
=1
Bu yerda biz quyidagi formuladan foydalandik:
sh(a + B) = shachf + chashf
Tekshirishlar orgali hagigatan ham
shx

y(x) =1 %

funksiya (3) — (4) chegaraviy masalaning yechimi ekanligini ko‘ramiz. Ushbu
usuldan foydalanib quyidagi n — tartibli differensial tenglamaning berilgan chegaraviy
shartlarda yechishni Fredgolm integral tenglamalarini yechish masalasiga keltirishimiz
mumkin[10].
Dy =0 y(=y(00), y(©=yQ)
)y =0, y@=yQ1), yO=y@
3y +y=0; y(0)=y) =0,
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4)y®=0; y(0)=y(0)=y ()=y (D=0
5y =0; y(0)=y(©) =0, y(0)=y(1)
6)y =0; y0)=y(1) =0  y(0)=y()
7Ny =0; y(0=0  y(@O)=y(1)

8)y +y =0; y(0)=y(1) =0, y (0) =y (1)
Ny —kty=0; (k+0), y0)=y1)=0
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