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. Annotatsiya. Ushbu maqolada parametrga bogliq n - tartibli differensial
tenglamalarni Grin funksiyasi orqali integral tenglamaga keltirish usuli
tushuntirilgan. Bugungi kunda integral tenglamalarning matematik-fizika
masalalari, differensial tenglamalar, funksional analiz, integral operatorlar
nazariyasi singarli matematikaning ko plab muhim sohalarida samarali

tadbiqlari mavjud.
Kalit so‘zlar: parametrga bogiliq n - tartibli differensial tenglama, Grin
funksiyasi, chegaraviy masala, Fredgolm integral tenglamasi, integral

tenglamaning yadrosi.

METHOD OF SOLUTION OF N-ORDER DIFFERENTIAL EQUATIONS
DEPENDING ON THE PARAMETER INTO INTEGRAL EQUATIONS
THROUGH THE GREEN'S FUNCTION

Sayliyeva Gulrukh Rustam kizi
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Annotation. 7This article explains the method of reducing parameter-
dependent n-order differential equations to an integral equation using Green's
function. Today, integral equations have effective applications in many
Important areas of mathematics, such as mathematical-physical problems,
differential equations, functional analysis, theory of integral operators.

Key words: parameter dependent n-order differential equation, Green's
function, boundary value problem, Fredholm integral equation, kernel of

Integral equation.
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o« * ., .Byxap'cxﬂﬁ rocy1apCTBEHHBIH YVHHBEPCHTET, (PHIHKO -MAaTEMATHIECKHE
.' . .' TR garysiprer
. . | A6(;TpaRT. B ITOH craree obBACHAETCT MeTosq CBEJeHHT

. ’ AHQOEpeHIIHaIbHEIX YPABHEHAHR N°TO IOPSAKE, 34BHCAIHX OT IAPAMETPa, K
. HHTerpajIbHOMY ypPAaBHEHHI ¢ HCIOJIb30BaHueM Gyarnun [puma. Cerogusa
) HHTerpajbHEIe YpaBHEHHI HAXOJAT IQP@eKTHBHEBIE IIPHIOMNKEHHA BO MHOTHX
BaRHBIX 00J1aCTAX MAaTeMATHKH, TAKHX KAK MAaTeMATHKO (PH3HYECKHE 337AYH,
AuppepeHnIAaIbHELE VPaBHEHHS,  QVHKIHOHAJBHEIH — AHAJIH3,  TEOPHA

| HHTErpasibHEIX OmepATOPOB.
KmoueBrle cioBa: gugepeHimasbHOe ypaBHEHHE NTO0 IIOPAIKA,
3aBHcAIIee or mapamerpa, QyHriHa IpHma, kpaeBas 3azada, HHTErPAaJIbHOE

ypasaeHHe Dpenrorpma, AP0 HHTErPaJIbHOTO YPaBHEHHA.

Bizga quyidagi ko‘rinishda h  parametrga bogliq chegaraviy masala
berilgan bo‘lsin:
L[y] = xh + h(x) (1)
V) =0, k=12 ..,n )
Bunda
LIyl = po()y™(x) + p; )y ™D (x) + -+ + pp(X)y(x)
bo‘lib, (2.3.2) uchun esa quyidagi tenglik o‘rinli:
Vi) = ay(@) + a Dy (@) + -+ gDy (@) + By () + By (b) + -+
+ B, Dy (=1 (), k=1,..,n
Vi, Vs, ...,V lar chiziqli forma deb nomlanib, o‘zaro chiziqli bog‘ligsiz
sistemani tashkil qiladi.
h(x) — x o‘zgaruvchining uzluksiz funksiyasi, A — ixtiyoriy parameter [2-5].
Dastlab h(x) = 0 uchun bir jinsli chegaraviy masalani qaraymiz
Llyl=24y, V() =0 (k=12,..,n) 3)
(3) chegaraviy masalaning y(x) nolmas yechimlarga ega bo‘ladigan A ning
qiymatlari (3) chegaraviy masalaning xos qiymatlari deb ataladi va bu nolmas
yechimlarning o‘zi shu A4 xo0s qiymatga mos xos funksiya deyiladi.
1. Teorema [1]. Agar L[y]=0, V,(y) =0 k=T1,n
chegaraviy masala uchun Grin funksiyvasi mavjud bolsa, u holda (1) va (2)
chegaraviy masalaning yechimi quyidagi integral tenglamaga ekvivalent
boladi-

b . .
ﬂ@=lfﬂm8ﬂ8&+f@) @ .
Bunda : _' .
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¢ ySusén bir jinsli (3) chegaraviy masala ushbu

b
Y = A j 6 (x, )y (E)de )

- integral tenglamaga ekvivalentdir.
~ Izoh. G(x,&) wuzluksiz yadro boflgani uchun Fredgolm integral
tenglamalariga qollaniladi. Shuning uchun (5) bir jinsli integral tenglama
- chekli bolmagan chegaraviy nuqtalarda sanoqlitadan ko‘p bo‘lmasligi mumkin.
A ning xos qgiymat bo‘ladigan giymatlaridan tashqari barcha turli qiymatlari
uchun (4) ning o‘ng tomoni har qanday uzluksiz f(x) funksiya uchun yechimga
ega. Bu yechim quyidagi formula orqali aniglanadi[6-10]:

b
y() = A j RCe & DF(©)dE + F(x)

Bunda R(x,é,1) —G(x, &) yadroning rezolventasi. Bundan tashqari
[a, b] kesmadan olingan har qanday fiksrlangan x va ¢ qiymatlar uchun
R(x,é,1) rezolventa A ning meomorf funksiyasi bolib, uning qutblari faqgat
bir x1l integral tenglamaning xarakteristik soni bo‘lishi mumkin.

1. Misol. Ushbu chegaraviy masalani yechishni integral tenglamani

yechishga keltiring.
Y+ Ay =x (6)
y(0) =y (3) =0 ™)
Yechish. Dastlab
yT(x) =0 (8)
y(0) =y (3) =0 )

chegaraviy shartlarga mos Grin funksiyasini quramiz. Zarur

hisoblashlarni bajarib, quyidagi natijani olamiz:
s

VI=X va y, =x—o

berilgan (8)-(9) chegaraviy masala uchun xususiy yechimlar. Ularga ko‘ra
Grin funksiyasining ko‘rinishi quyidagicha bo‘ladi:

()’1(;]5/)(3;2)(5)’ 0<x<¢
G(x, &) =
Y1(§)y2(x) F<x<t
L wE T2
~ 34 ~
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W(ef>=|'f $72|=3
' 1 1

(Ef—l)x, 0<x<¢

T

Coi)e coxs!
T $ fsxs 2
Endi topilgan Grin funksiyasidan foydalanib (6) — (7) chegaraviy masala

G(x,8) = (10)

yechlmlm integral tenglama ko‘rinishiga keltiramiz.
7T

() = F() - A j G (x, Oy (E)de

Bunda

TL'

N

2

Flx) = AfG(x £)EdE = f ——1 de5+[(2f )xfdf—lx —72T—4x

X

Demalk,

E
2

1
y() = Afc(x DY@)dE = 2x* — 2o
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