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Ushbu maqolada kasr tartibli differensial operator gatnashgan integro-

differensial tenglama uchun ikkinchi tur integral shartli masala o‘rganilgan.
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Abstract
In this article, the integral conditional problem of the second type for the integro-

differential equation involving a fractional differential operator is studied.
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1-masala.
y"(x)+ R, (X) Y (%) + P, (x) y (x) + Ps (X) Dio(x) y (x) = £ (x),
X e (a, b) (1)
tenglamaning [a,b] segmentda aniglangan, uzluksiz va
B
y(a)=k;, y'(b)+hy(b)=h[y(t)dt +k, )

a

shartlarni ganoatlantiruvchi yechimi topilsin, bu yerda k,K,,h,«, B-berilgan sonlar

2
bo‘lib, a<a < p<b.
(2) dan ko‘rinib turibdiki h =0 da 1-masaladan
y(a)=k y'(b)=k, 3)
chegaraviy shartlarni ganoatlantiruvchi masala kelib chigadi. Agar 0 < |h| <lva
a<a< fB<b bo‘lsa, (2) shartlarning ikkinchisini undagi integralga o‘rta qiymat
hagidagi teoremani tatbiq qilib, y'(b) +hy(&) =K, ko‘rinishda yozib olish mumkin
bo‘ladi, bu yerda & - [a, b] segmentdagi gandaydir tayinlangan son. Demak, bu
holda, 1-masala
y(@) =Kk, y'(b) +hy() =k, (4)
shartlarni ganoatlantiruvchi yechimi topilganidek o‘rganiladi. 0 < |q| <1lva
[, B]=[a.b] bo‘Igan holda ham 1-masala 4-shartga keltirib, o‘rganiladi.
Yuqoridagilarni e’tiborga olgan holda 1-masalani h=1, a=a, f=Db

bo‘lgan holda, ya’ni (2) shartlar

y(a)=k  y'(b)+y(b)=[y(t)dt+k, (5)
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ko‘rinishga ega bo‘lgan holda o‘rganamiz.
Bu masalaning yechimi mavjud va yagonaligini ko‘rsatish uchun xuddi 3-

shartdagi kabi, (1) tenglamani [a,x] oraligda ikki marta integrallab,
y'(%)+ pl(X)Y(X)Jri{ p, (t)— p!(t)+ F(ai(_tl[)[ps(x)(X—t)“ -
[ pi(2)(z-1) "z | y()dt =] (O)ck+y'(a) +kip, (). ©)

a

va

y(x)+ j{ p,(®) +[ P, (1) — Pl()] (x—1) +
el f(f—t)“[m(f)—p-3<f><x—f>dﬂy<t>dt}=

I(l-a):

(7)
= T(x—t) f(t)dt+y'(a)(x—a)+kp(a)(x—a)+k,
tengliklarga ega bo‘lamiz. (6) va (7) tengliklarni quyidagicha yozib olamiz;

y(x)=—i{ b, (t) +[ p, (1) — P/O)](x—1) +

o) je [m(f)—pg(f)(x—f)df}y(t)dt}

T(-a)

+£(x—t) f(t)dt+y'(a)(x—a)+kp,(a)(x—a)+k,

(=R (9y00-{p.0)- B+ £ T () -

_I Pi(2)(z-t)" dz]}y(t)dt+f f(t)dt+y'(a)+kp,(a)

Bulardan quyidagiga ega bo‘lamiz:

y(x) = [K, (x.t)y(t)dt+ f,(x)+y'(a)(x—a), ®)

a
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y'(x):—pl(x)y(x)—IKl(x,t)y(t)dt+ £ (x)+y'(a), ©)
bu yerda
f(x)= [ £ (t)dt+kpy(a), ¥) = [(x=t) t (Ot + i, (2) (x—) +k,
| Ky (x,t)=p,(t) +[p,(t) - pla(t)](x—t)+
r(l_a)f@—t)‘“[ps(f)—pz,(&)(x—f)df}
() ==pu(t)+[ p.(t) ]x t)-
(fLJ 7 [3()- px-4))

K, (x1), KZ(X,t)—{(x,t) ra<x< b} to‘rtburchakda chegaralangan va bo‘lakli

uzluksiz bo‘lgan ma’lum funksiyalar, f,(x), f,(x) esa [a,b] da uzluksiz ma’lum

funksiyalar.

(8) dan quyidagini topamiz:

Ty(t)dt=[TK, (x Oy(tydt +] f,(t)dt +% y'(@)(b—a)’.

Buni va
(8) va (9) tengliklarda x=b deb,

b

y'(b)=—py(b)y(b)— [K,(b,t)y(t)dt+ f,(b)+y'(a), (10)

a

b)=TKz(b,t)y(t)dt+ f,(b)+y'(a)(b-a), (12)

tengliklarni topamiz. (10) va (11) ni (5) shartga qo‘yib,
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y'(a)-{(b—a)[— pl(b)+1] +1} =

=-|- pl(b)+1]-iK2(b,t)y(t)dt +iKl(b,t)y(t)dt -

—1f,(b)[-p,(0) +1]- fl(b)+jy(t)o|t+k2

a

tenglikka ega bo‘lamiz.
Agar (b—a)[—pl(b)+1}+1¢0 bo‘lsa y'(a) oxirgi tenglikdan bir giymatli

topiladi

y'(a) ={—[— pl(b)+l]-TK2(b,t)y(t)dt +TK1(b,t)y(t)dt -

L OR(0) - ) [y i) 1

4 (b—a)[-p,(b)+1]+1
Uni (8) ga qo‘yib,

y(X) =JX'K2(x,t)y(t)dt + fz(x)+{—[— pl(b)+l]-le2(b,t)y(t)dt +j.Kl(b,t)y(t)dt -
: : : (12)

-py(b)+1]+1

y(x) ga nisbatan ikkinchi tur Fredgolm integral tenglamasiga ega bo‘lamiz.

~1,(b)[~p.(b) +1]- fl(b){y(t)mkz} (b-a)[

Agar  berilganlarga  qo‘yilgan  f(x) eC[a,b], p,(x) eC'[a,b],
p,(x), p,(x) eC?[a,b] shartlarda |K,(x,t)|<1 bo‘lsa, (12) tenglama va, demak,

1-masala yagona yechimga ega bo‘ladi.

Foydalanilgan adabiyotlar.
1. O‘rinov A.Q. Oddiy differensial tenglamalar uchun chegaraviy masalalar.-
Toshkent: MUMTOZ SO°Z, 2014, 115 bet.
2. Salohiddinov M.S. Integral tenglamalar. —Toshkent: Yangiyo’l poligraf servis,
2007, 256 bet.

"IxoHomuka u commym" Ne6(109) 2023 WWW.iupr.ru



3. Ummatova, Mahbuba Axmedovna, and Olimaxon Oxunjonovna Rahmonova.
"ELEMENTAR MATEMATIKADA ANTISIMMETRIK KO ‘PHADLAR."
INTERNATIONAL CONFERENCE DEDICATED TO THE ROLE AND
IMPORTANCE OF INNOVATIVE EDUCATION IN THE 21ST CENTURY.
Vol. 1. No. 10. 2022.

4. Axmedovna, Ummatova Mahbuba, and Ilhomjonova Shahnozaxon
Ilhomjonovna.  "TALIMDA  BIOLOGIYA VA  MATEMATIKA
FANLARINING OZARO ALOQASI HAQIDA." BARQARORLIK VA
YETAKCHI TADQIQOTLAR ONLAYN ILMIY JURNALI 2.12 (2022): 816-
817.

5. Ummatova, Mahbuba Axmedovna, and Abdurahim Tursunboyevich
Mamatqulov. "AL-XORAZMIY ASARLARINING AMALIY AHAMIYATI
HAQIDA." INTERNATIONAL CONFERENCE DEDICATED TO THE
ROLE AND IMPORTANCE OF INNOVATIVE EDUCATION IN THE 21ST
CENTURY. Vol. 1. No. 10. 2022.

"IxoHomuka u commym" Ne6(109) 2023 WWW.iupr.ru



