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] Anotatsiya. Ushbu maqgolada 1- va 2- tur Fredgolm integral tenglamalarini
'asoéjy taqribly yechish usullari bolmish, “Chekli yigindilar” usulidan
' foydalanish ketma-ketligi batafsil tushuntirilgan, hamda bu usulning
qollanilishiga doir bir nechta chiziqli integral tenglamalardan misollar
berilgan.
Kalit so‘zlar: Fredgolm integral tenglamasi, integral tenglamani taqribiy
yechish, “Chekli yigindilar” usulli.

THE "FINITE SUM" METHOD OF APPROXIMATE SOLUTION OF THE
FREDHOLM INTEGRAL EQUATION

Sayliyeva Gulrukh Rustam kizi
Bukhara State University, Faculty of Physics and Mathematics

Anotation. This article explains in detail the sequence of using the "Finite
sums"” method, which is the main approximate solution method for Fredholm
Integral equations of the first and second type, and gives examples of several
linear integral equations on the application of this method.

Keywords: Fredholm integral equation, approximate solution of integral
equation, "Finite sums" method.

METOJ] <KOHEYHO¥ CYMMBI» ITPUBJINKEHHOT'O PENNIEHUA
MHTETI'PAJIBHOT'O YPABHEHUA OPEJII'OJIEMA

Caitnuena I'ynppyx Pycrama xbism
Byxapcrwuii rocysapcTBeHHBIH YHHBEPCHTET, PHIHKO -MAaTEMATHIECKHE
daryaprer

A6crpaxr. B gaHHOH crartbe mOAPOOHO OOBACHAETCA MOCTEJOBATEJIBHOCTE -
HCITOJIB30BAHHA Meroga «KoHeuHpIx cymm», KOTOpPBIEH SABJIA€TCA OCHOBHBIM.
MeToq0M IPHOIHMKEHHOIO PeIlIeHHS HHTerpaJIbHbIX ypaBHeHHH @Ppenrosbma 1-
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.o Fredgolm integral tenglamalarini yechishning taqribiy usullaridan biri

. “Chekli yigindilar” usulidir. Ushbu usul aniq integralni kvadratura formulasi

< ‘yordamida taqribiy yechishga asoslanadi [1]. Bizga (1) ko‘rinishdagi 2-tur
Fredgolm integral tenglamasi berilgan bo‘lsin:

b
uuw—;fKQUOUWMy=f@) 1)

Ushbu integral tenglamada U(x)- noma’lum funksiya, K(x,y) va f(x)
funksiyalar mos ravishda {a <x <b} kvadratda va a<x<b oraliqda
aniglangan funksiyalar (a,b — o‘zgarmas sonlar) demak, kvadrat va oraligni
asosiy kvadrat va asosiy oraliq deb ataymiz [2-5]. f(x) funksiya (1) integral
tenglamaning ozod hadi K(x,y) uning yadrosi A sonli ko‘paytuvchi
tenglamaning parametri deyiladi. Qo‘shimcha yana quyidagi shartlarni
kiritamiz. Integral tenglamaning K(x,y) yadrosi va f(x) ozod funksiyasi asosiy
sohada yetarlicha tartibda uzluksiz hosilalarga ega bo‘lsin.Biz biror kvadratik
formani olib,

b n
[ e@ar = a0, @
a k=1

(2) da x;, lar [a,b] segmentdagi nuqtalar; 4, k = 1,2,3,...,n) lar esa ®(x)
funksiyaning tanlanishidan bogliq bolmagan sonli koeffitsiyentlardir [6-7].
Odatda A, sonli koeffitsiyentlarni quydagicha tanlanadi:

n
ARZO, ZAk:b—a

i=1

Masalan:
—a
=a+(k—-1h h=——m70,
xg =a+( ) n—1
bo‘lsa, sonli koeffitsiyentlar uchun quyidagilar o‘rinli:
1. To‘g r1 to‘rtburchak formulasi uchun:
X, =a, X, =a+h, x3=a+2h,...,x,=a+Mn—1)h=b;
b—a
A=A, =A;=--=A,=h, buyerda h= "
2. Trapetsiya umumiy formulasi uchun:
X, = a, X, =a+h, x3=a+2h,..,x,=a+Mn—1)h=b; S
h b —a . - . * . .
A1:An:§, A, =A;=--=4,_1=h, buyerda h:n—l et ..
~39 ~
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. L. 1
. . i U(0,5) + j 0,5(e%t — 1DU(t)dt = e®> — 0,5 (6)
° ‘ . T . < 0
Uu(l) + f(e —DU@)dt=e—1
\

(6) chiziqli tenglamalar s1stemas1n1 tashkil etuvchi har bir tenglamadagi

. integrallarni Simpson formulasidan foydalanib, quyidagicha integral bilan

. alrnashtlrannz

1
fq>(t)dt~zAkcpk(xk) —q>(0)+ q>(05)+ c1>(1)—
0

cD(O) + 4®(0,5) + ®(1)

= - )

Bu yerda ®(t) har bir tenglamadagi integral ostidagi funksiyadir. (48) ning

1-tenglamasi tarkibida integral mavjud emas, shu sababli 2-tenglamadagi

integraldan boshlaymiz:
(e —1)U()
2
Dastlab @(t) funksiyaning har bir x; nuqtadagi giymatlarini hisoblab

d(t) =

chigamiz. Hisoblashlarda sonning taqribiy gqiymatlaridan foydalanishimiz
mumkin [19-23].
025 —1)U(0,5 o5 —1)U(1
G G0 BN GRS WO
Ushbu topilganlarni (49) formuladan foydalanib, 2-tenglama tarkibidagi
integralni yig'indi bilan almashtiramiz:
1
60’25 -1 60’5 -1
f 0,5(e% — DU (t)dt ~ Q U(0,5) + g
3 12
0
Ushbu almashtirishni (6) tenglamalar sistemasining 2-tenglamasiga
qo‘yib, noma’lum funksiyalar bo‘lmish U(0),U(0,5),U(1) larga bog'liq ifodani

®(0) =0, ®(0,5) =

u(1) (8)

hosil gilamiz:

0,25 __ 1 0,5 __ 1
U(0,5) + (63—) U,5) + % U(1) = €% — 0,5
Soddalashtirishlardan song,
0,25 +2 0,5 _ 1
(eT) U(O,S) + %U(l) = 60’5 - 0,5 (9) '

ifoda hosil boldi. Yugorida bajarilgan jarayonni (6) sistemasning 3-
tenglamasi tarkibidagi integral uchun ham amalga oshirib, sistemaning 3- "
tenglamasiga mos bo‘lgan ifodani ham hosil gilamiz: S

d(t) = (et —1DU(L) . .

~ 41 ~ | o ’ . . ‘ )
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o0 e(0)=0,  ©(05) = (% -DUOS5), D) = (' - DU

4(e% —1)U(0,5) + (e* — 1U(1)
6

‘ 1
N [CERVICL TS (10)
. . ‘ o

L n |(10) yig'indini (6) sistemaning 3-tenglamasiga qoyib, quyidagi navbatdagi

4fodani hosil qilamiz:

' 4% —1)U(0,5) + (e — 1DU(1) B
- -

Uu(l) + e —1

- Soddalashtirishlardan so‘ng,

2(302 -1) U(0,5) + el +5

ifoda hosil bo‘ladi. Hosil gilingan (9), (10) ifadalarni (6) sistemaga qo‘yamiz.
(U0 =1

! (90'253 +2) o5+ (eo'i 2— 1)

lwu(os) pE

yoki, yaxlitlashlardan foydalanib, quyidagi sistemani hosil qilamiz:
ui)=1
1,0947 U(0,5) + 0,0541U(1) = 1.1487 (12)
0,4325U(0,5) + 1,2864U(1) = 1,7183
(12) sistemani yechamiz.
U) =1, U(0,5) =0,9999, U(1) =0,9996.
Topilgan qiymatlarni taqribiy yechim formulasiga qo‘yib, quyidagi

Ul)=e—1 (11)

U(l) =e% —-0,5

Ull)=e—-1

yechimni hosil qilamiz:

3
Ulx) = e —x + 2 Apx(e®m — 1)U (x,,)
m=1
1 =0, x,=05 x;=1LA =4 =1, 4, =1
ekanligidan foydalanib,
U(x) = e* — x(0,6666e%5* + 0.1666e*) — 0,1668x
ko‘rinishidagi taqribiy yechimni hosil gilamiz. Ta’kidlab o‘tishimiz joizki,
[a, b] kesmadagi bo‘laklashlar sonini qanchalik oshirsak, taqribiy yechim ham
shunchalik aniq yechimga yaqinlashadi.
Quyida chekli yig'indilar usulidan foydalanib yechiladigan misollardan

namunalar keltiramiz:
1

1.U(x) +fxextU(t)dt = e~¥

0

~ 42 ~ .
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x+t +Xx
U X + —U()dt = In
2 ( ) fi +x+ +t © 1+x

o0-
.‘1_

* . S’C.U(.x') + f x2 cos(mxt) U(t)dt = mx(1 + sin(mx)) — 2sin? %

0
1

: ..4-Utx) +fx(ext —2)U()dt = e* — x

0
1

5, U(x) + f x(sin(xt) — 1)U(t)dt = x + cosx
0

6.U(x) + f(e"“2 — DxU(t)dt = %(e"‘ +3x—1)
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