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YUKLANGAN KASR TARTIBLI INTEGRO-DIFFERENSIAL TENGLAMA UCHUN

MASALA

Omonova Dinora Dilshodjon qizi

Farg'ona davlat universiteti talabasi.

Annotatsiya. Ushbu maqolada Riman-Liuvill kasr tartibli operator qatnashgan §

yuklangan tenglama uchun masala o rganilgan. Bu masalalar yechimlari Koshi masalasi

yechimdan foydalanib topilgan.

Kalit so'zlar: yuklangan integro-differensial tenglama,

Koshi masalasi.

kasr tartibli operator,

3AJAYA J1 HATPYKEHHBIX UHTETPO- JU®PEPEHIUAJIBHBIX
YPABHEHHWA APOBHOTI'O IIOPAAKA

AHHOTauMsA: B daHHOU cmambve u3yyaaucb 06e 3adavu 051 HA2PYHCEHHO20
YpasHeHusi ¢ 0pobHbiM onepamopom no Puman-/luyeuan HatideHbl peuwieHusi amux

3aday ¢ ucno/ab3osaHueM peweHus 3adavu Kowu.
KiloueBble cao0Ba: HazpyxceHHoe uHmezpo-duggepeHyuaibHoe ypasHEeHUe,

onepamop dpobHo2o nopsidka, 3adava Kowu.

PROBLEM FOR LOADED INTEGRO-DIFFERENTIAL EQUATION OF
FRACTIONAL ORDER

Abstract: In this article,the problem for the loaded equation involving the Riman- 7

Liuvill fractional operator is studied.The solution of these problems are found using the

solution of the Cauchy problem.

Keywords: loaded integro-differential equation, fractional order operator, Cauchy

problem.

I. Kirish. So‘ngi vaqtlarda noma’lum funksiyani biror giymati gatnashgan

differensial tengalamalar bilan shug‘ullanishga bo’lgan qizigish ortib bormoqgda. Bunga

sabab ko'plab issiglik tarqalish va diffuziya jarayonlarini matematik modelini tuzish

funksiyani biror qiymati qatnashgan differensial tenglama uchun qo‘yiladigan

tenglama deb yuritiladi. Yuklangan xususiy hosilali va oddiy differensial tenglamalar &

= masalalarga keltiriladi. Odatda, bunday turdagi tenglamalar yuklangan differensial

yuklangan differensial tenglama ko'plab tadqiqotchilar tomonidan o‘rganilgan
(masalan, ushbu [1]-[3] ishlarga garalsin).

II. Masalaning qo‘yilishi va tadqiqoti.

(0,1) oraligda ushbu
Dy Y (X) =15,y (x) = f(x)
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kasr tartibli integro-differensial tenglamani garaylik, bu yerda y(x)- noma’lum
funksiya; a,7,2- o‘zgarmas haqiqiy sonlar bo'lib,y >0; Dgy(x) - Riman-Liuvill

 ma'nosida « (kasr) tartibli hosila, I5,y(x) - Riman-Liuvill ma’'nosida y (kasr) tartibli :

{ integral:
1 d¢ oyt
D, = — dt
1 ¢ 7=
ngy(x)=mj(x—t) y(t)dt, x>0
0

Amasala. Shunday y(x) - funksiya topilsinki, u quyidagi xossalarga ega bo‘lsin:

1) (0,1) oraligda (1) tenglamani qanoatlantirsin;
2) x=0 nuqtada esa

oY (X) lxo= Bo (2)
shartni qanoatlantirsin;

bu yerda B, - berilgan o‘zgarmas haqiqiy son.

(1) tenglamani har ikkala tarafini 0 dan xgacha integrallab (2) shartdan *
¢ foydalanib,

X

Ié;“y(x)—}tlé;’y(x):jf(r)dr+B (3)
0
ko'rinishdagi tenglamani hosil qilamiz.
Do oy (%) = y(x) (4)
(3) tenglamaga D;.* ni ta’sir ettiramiz va (4) xossadan foydalanib,
y(X)—ADy 15y (x) = Dg,* Uf(r)dr+ BJ (5)
0

ko‘rinishda yozib olamiz.
AD; 1o/ y(x) niyoyib soddalashtirib,
2{ X

ADa 57y (X)= s [ o2y y (e (6)

tenglikni hosil qilamiz.

0

DL« [ J' f (r)dr+BJ ni yoyib soddalashtirib,
X l—aB
DLe| [ f(r)dr+B ==+ 151 7

tenglikni hosil qilamiz.
(5) ga (6) va (7) ni olib borib qo‘yamiz va yechimni
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SET
w.
c&%;;

A

y(x)=Bx“"E AXT )+ (x—7)"" f(¢)E,., . (ﬂ(x—r)“”)dr

ko'rinishda aniqlaymiz, bu yerda,

a+y,a (

O ey <

o

+00 Zk )
502 e ®) ORG*
(9) Mittag-Leffler funksiyasi . : ,é(’c)
Endi d »‘%%
(0,1) oraliqda ushbu @; %
D,y (%)= 415,y () =y (%) (10) s,
yuklangan kasr tartibli, integro-differensial tenglamani qaraylik. 52 A i
B masala. Shunday y(x) funksiya topilsinki, u quyidagi xossalarga ega bo‘lsin: gé(“ QQ

AR &
v

1) y(x) funksiya (10) tenglamani qanoatlantirsin;

2) x=0 nuqtada esa

1oV (%) o= By

shartni qanoatlantirsin;

bu yerda B, - berilgan o‘zgarmas haqiqiy son.

y (X, ) ni vagtincha ma’lum deb, A masalaning yechimidan foydalanib,

y(x)=Bx""E,,, ., (Zx“” ) +Y (%) X“Eqsy o (/Ix"‘” ) (11)
B masalaning yechimini (11) ko‘rinishda aniglaymiz.
(11) dan x=x, deb y(X,) ni topamiz:
BoXg E,.,.. (4%7)
1-XE,., . (Ax)

0 —a+y,a

y(%) (12)

(12) ni (11) ga olib borib qo‘yib, B masalaning yechimini yechimini

Bx; 'E,, . (A%") o (
1-X5E,., . (Ax7) 7

0 —a+y,a

y(X)=BX"'E,,,, (Ax“")+ AX“T) (13)

a+y,a (

ko‘rinishda aniglaymiz.

2-teorema.Agar bo'lsa, x{E ﬂxg’”) =1 u holda B masala yagona yechimga ega |

a+y,a (

bo‘lib, u (13) formula bilan aniqlanadi.
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