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MA’NOSIDAGI INTEGRALNI O‘Z ICHIGA OLUVCHI YUKLANGAN ODDIY
DIFFERENSIAL TENGLAMA BA’ZI MASALALARI

https://doi.org/10.5281/zenodo.7883096

Omonova Dinora Dilshodjon qizi
Tursunova Ergashoy G ayratjon qizi
Farg'ona davlat universiteti

Annotatsiya: Ushbu maqolada umumlashgan Hilfer ma’nosidagi hosila va Riman-
Liuvill ma’nosidagi integralni oz ichiga oluvchi yuklangan oddiy differensial tenglama
uchun ba’zi masalalar o‘rganilgan. Masalaning yechimi Mittag-Leffler funksiyasi
yordamida topilgan.Berilgan funksiya yetarli shart topilgan va teorema shaklida bayon
qilingan.

Kalit so'zlar: yuklangan oddiy differensial tenglama, kasr tartibli operator,
Mittag-Leffer funksiyasi, yuklangan had.
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SOME PROBLEMS OF THE LOADED ORDINARY DIFFERENTIAL EQUATION
INCLUDING THE DERIVATIVE IN THE GENERALIZED HILFER SENSE AND THE
INTEGRAL IN THE RIMAN-LIOUVILLE SENSE

Abstract: In this paper, some problems for the loaded ordinary differential
equation involving the derivative in the generalized Hilfer sense and the integral in the
Riemann-Liouville sense are studied. The solution to the problem was found using the
Mittag-Leffler function. A sufficient condition was found for the given function and it was
stated in the form of a theorem.
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LKirish. So‘ngi vaqtlarda noma’lum funksiyani biror giymati gatnashgan
differensial tengalamalar bilan shug‘ullanishga bo'lgan qizigish ortib bormoqgda. Bunga
sabab ko'plab issiqglik tarqalish va diffuziya jarayonlarini matematik modelini tuzish
funksiyani biror qiymati gatnashgan differensial tenglama uchun qo‘yiladigan
masalalarga keltiriladi. Odatda, bunday turdagi tenglamalar yuklangan differensial
tenglama deb yuritiladi. Yuklangan xususiy hosilali va oddiy differensial tenglamalar
yuklangan differensial tenglama Kko'plab tadqiqotchilar tomonidan o‘rganilgan
(masalan, ushbu [1] —[3] ishlarga qaralsin).

I1. Masalaning qo‘yilishi.

(0,1) oraligda ushbu

D% 40~ Ty = y(xp) &)
kasr tartibli yuklangan oddiy differensial tenglamani qaraylik, bu yerda Yy(X)-

noma’lum funksiya, «,¢, 5,1 -0‘zgarmas haqiqiy sonlar bo'lib,

O0<a<l0<p<l0<pB<1; D(a’¢)’ﬂy(x) -Hilfer ma’nosidagi kasr tartibli hosilasi[4].

ﬁ(l a) 4 | @-p)l-9)

o "y =15 15,7 0o 2)

gxy(x) - Riman-Liuvill ma’nosida y (kasr) tartibli integral [5]

1 X .
Yy =—— [~ Tyt 7 >0.

F(y)O
A masala. Shunday y(X) funksiya topilsinki, u quyidagi xossalarga ega bo‘lsin:
1) Py caco1], pi@F yx) e C(0,1) sinfga tegishli

2) (1) tenlamani qanoatlantlrsm,
3) x=0 nuqtada esa

I|mO I(()lX ﬂ)(l_(p)y(x) =A (3)

shartni ganoatlantirsin, bu yerda, A - berilgan ozgarmas haqiqiy son.
Ma’lumki [6],

%Py - 7y = 10

tenglamaning (3) shartm bajaruvchi yechimi

A (=0)(-5) o+y+p(a—p)
Y09 = Ax E oty B(a—0) 1-(-B)1-0) I+

X \o+Bla—p)-1 __\@tr+p(a—p)
+(I)(x 2) Ego+y+,8(a—go),go+,8(a—¢)[/1(x 7) 1f(2)dz (4)
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+00 zk

= Y —— — - Mittag-Leffler funksiyasi.
k=0 F(yk + 0')

ko‘rinishda bo‘ladi, bu yerda E%G(z)

Bizning masalada f(x)zy(xo) bo‘lgani uchun (1) tenglamaning (3) shartni

qanoatlantiruvchi yechimi
Ay~ 0)(1-5) p+y+p(a—op)
y(x) = Ax p+y+Bla-p)1-(1-B)a-p) ¥ I+
Z)¢)+ﬁ(a_¢)_1E [/1()( _ Z)¢+7+ﬂ(a_¢)]d2 (5)
pty+p(a—p).ptB(a—p)
(5) ko‘rinishda bo‘ladi. Uni
~(~9)(1-p) E

X
#Y0Q)] -

) p+y+p(a—9)
y(x) = Ax prr+Bla-p)A-(1- - [P b

o+pla—9) [ A(x Z)¢+y+ﬂ (a—(p)J (6)
pry+f(a—p)lo+f(a—p)

ko‘rinishda yozib olamiz.

(6) formulada X = XO deb, y(%g) ni

PPN

y(XO) T XO¢+ﬂ(a—¢>)E

+y(xo)x

p+y+pB(a—p)
ory+la-p)1-(1-F)1-p) [“0 }

(7)
[ Ay - Z)¢>+y+ﬂ(a—¢)}

pry+p(a—p)tlo+f(a—p)
ko‘rinishda topamiz.
(7) ni (6) ga qo'yib, A masalaning yechimini

—(1—<p)(1—ﬁ)E p+y+p(a—p)

Y() = Ax o7+ B(a—p) - p) (1) ¥ I

~(1-¢0)(-5) p+y+p(a—p)
Mo i Bla-p-G-pi-p)| o |
1y PBa—0) [ Ix ¢+7+ﬂ(a—¢)}
0 prr+Bla—pyle+Bla—p) L0
w PHPla—o) [ zx(/’”w(“_@] (8)
p+y+f(a—p)Lo+f(a—p)
ko‘rinishda topamiz.

p+p(a—9p) £

ﬂxo¢+7+ﬂ(a_(p)} #1 bo‘lsa,u

1-teorema. Agar Xy [
pry+p(a—p)lo+f(a—p)

holda A masala yagona yechimga ega bo‘lib, u (8) formula bilan aniglanadi.
Endi (1) tenglamaning o‘rniga
D&y - 1]y = Doy, V%) 9)
tenglamani (0,1) oraligda qaraylik, bu yerda Dgxy(x) -Riman-Liuvill ma’nosidagi
kasr tartibli operatori,

2 = % yooet
rl-ea)dx0

(04
DOXy(X) =
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B, masala. (1) tenglamani o‘rniga (9) tenglamani A masalaning shartlarini
bajaruvchi y(x) funksiya topilsin.

(4) formuladan foydalanib, B, masalaning (3) shartni ganoatlantiruvchi

yechimini
A~ =0)(1-8) p+y+pB(a—p)
y(x) = Ax B 4 Bla—p) 1= B)(1—p) ¥ I+
p+B(a-p)c PG 10
o ¢+y+ﬂ(aﬂp)+1,¢+ﬂ(aﬂp)[ Jo 0¥ %0 (10)

ko‘rinishda yozib olamiz.

(10) formulaga DY ni ta’sir ettirib,

0x

a _an? | ,~@-0)1-5) p+r+p(a—9p)
DoxY(X) = ADg [X B o y+Bla—0)1-(1-p)(1-9) [“ ﬂ ¥

p+p(a—9p) p+y+B(a—p)
+DOX{ E |:/‘Lx :|:| Xoy(xo) (11)

p+y+p(a—p)+Lo+p(a—p)
tenglikni hosil qilamiz
Ba’zi hisoblashlarni amalga oshirib,
—a—(1-¢)(1-5) p+y+p(a—¢)
D2 y(x) = Ax 4~ 1® E AX +
oxY™) p+r+B(a-)d-a—(1-B)(1p))

Ly PHBla—p)-ar [ axPrr+Bla— w)}Da y(x,)
ory+B(a—p)d-argf(a—9) %o
(12)
(12) formulada X = X, deb, Dj_y(X,) ni
—a—(1-¢)(1-p)
Mo pty+p(a—p)l-a-(1- ﬁ)(l—ca)[
1- XO¢+'B(a_¢)_aE

ax otrBla- ca)}

Y(xg) =

P, . <0+7+ﬁ(a—(p)}

wy+ﬂ(a—¢),1—a+wﬂ(aw)[ °
(13)
ko‘rinishda topamiz.

(13) ni (10) ga qo'yib, B, masalaning yechimini

—(1-p)(1-5) p+y+pB(a—p)

X) = AX (-¢ E AX +
Y09 o7+ Bla—p) () (1) :
P Bla—p) [ PCArariCan) } y

p+y+PB(a—p)+HLo+p(a—p)
~a-(-p)(1-f) pt+y+p(a—p)
Ay B ot r+pla—p)i-a—(1-H)(1=p) [“ }

X
1- X0¢+ﬂ (a-p)-a

Ix ¢+7+ﬂ(a—¢>)} (14)

¢+7+ﬂ(a—¢)1—a+¢+ﬂ(a—<p)[ 0
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ko‘rinishda topamiz.

2-teorema. Agar x A9 P ard +ﬁ(0‘—‘ﬂ)]¢1

¢+y+ﬂ(a—¢)l—a+¢+ﬂ(a—¢)[ 0

bo‘lsa, u holda B, masala yagona yechimga ega bo‘lib, u (14) formula bilan aniglanadi.

0
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