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IKKINCHI TARTIBLI INTEGRO-DIFFERENSIAL TENGLAMA UCHUN IKKI
TESKARI MASALALAR HAQIDA
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Annotatsiya: Ushbu ishda ikkinchi tartibli integro-differensial tenglamalar uchun
bir integral shartli teskari masalalarni bir qiymatli yechilishi isbotlangan.

AHHOTanusA: B pabome 00ka3aHo 00HO3HAYHOE peuwleHue 06pamHbvlX 3adav ¢
O00HUM UHME2PA/AbHbIM YCA08UEM OA9 UHME2POo-0up@depeHyuarbHblXx ypasHeHUU
8mopo20 nopsodka.

Abstract: In this work, the one-value solution of inverse problems with one integral
condition for second-order integro-differential equations is proved.

Kalit so'zlar: ikkinchi tartibli integro-differensial tenglama, teskari masala.

KirouyeBble ciioBa: uHmezpo-dugdepeHyuaibHoe ypagHeHue 8mopoz20 nopsioka,
obpamHas 3adaua.
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KIRISH

So‘'nggi vaqtlarda noma’lum manbali differensial tengalamalar bilan
shug‘illanishga bo‘lgan qiziqish ortib bormoqgda. Bunga sabab ko‘plab issiqlik taqalish
va diffuziya jarayonlarini matematik modelini tuzish noma’lum manbali differensial
tenglama uchun qo‘yiladigan masalalarga keltiriladi. Shu sababdan biz ushbu ishda
ikkinchi tartibli integro-differensial tenglama uchun bir teskari masalani tadqiq

etamiz.
(0, 1) oraligda ushbu
y"(x) =215,y (x) = kf (x) 1

ikkinchi tartibli integro-differensial tenglamani gqaraylik, bu yerda y(x)-
noma’lum funksiya, A4,y-ozgarmas haqiqiy sonlar, f(x)-berilgan funksiya, k-

noma’lum sonlar bo‘lib, I§,y(x) - Riman-Liuvill ma'nosida kasr tartibli integral [1]

12,y (x) = —=—[(x=t) " y(t)dt.

1
I'(y)

T1 masala Shunday y(x)-funksiya va k sonni topilsinki u quyidagi xossalarga

O L <

ega bo'lsin:
1) (0, 1) oraligda (1) tenglamani ganoatlantirsin;
2) C'[0,1]1 C*(0,1) sinfga tegishli bo'lsin;
3) x=0 nuqtada esa
y(0)=A, y'(0)=A (2)
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B:Iy(x)dx (3)

shartlarni qanoatlantirsin, bu yerda A, A,,B—berilgan o‘zgarmas hagqiqiy sonlar.

(1) tenglamani (2) shartlarni qanoatlantiruvchi yechimini
y(x)= AlEﬂvl(/lxﬂ)+ AXE,, (ﬂxﬂ)+ k.[(x—z) E,. [}L(x—z)qf (z)dz (4)
0

n

had YA
ozib olamiz [2], buyerda E. (z)= ) ———— - Mittag -Leffler funksiyasi [1],
y [2], buy . (2) nzor(gnm) g yasi [1]

L=y+1
(4) ni (3) shartga qo’yib, ba’zi hisoblashlarni amalga oshirib k sonini

K = . B_AiEﬁ,z(ﬂ“)_AzEﬂﬁ(/l) (5)

!(1_2)2 Eya| 2(1-2) | (2)z

ko‘rinishda topamiz.
(5) formulani (4) formulga qo’yib (1), (2) masalaning yechimini
y(x)=AE,, (ix”)+ AXE,, (/Ixﬂ)+

Ala-re[aa-2 e @] [a-a,.(-Ag,.(2)x

x.(X[(x—z)EN[/l(x—z)ﬁ}f(z)dz (6)

ko rinishda topamiz.
1

1-teorema. Agar J.(l—z)2 Eﬂ‘{ﬂ(l—z)qf(z)dz;to bo‘lsa, u holda T: masala

0
yagona yechimga ega bo‘ladi va u (5), (6) formulalar bilan aniglanadi.
T2 masala Shunday y(x)-funksiya va k sonni topilsinki u quyidagi xossalarga
ega bo'lsin:
1) (0, 1) oraligda (1) tenglamani ganoatlantirsin;
2) C'[0,1]1 C*(0,1) sinfga tegishli bo‘lsin;

3) x=0 nuqtada esa
1

y(l)—ajy(x)dx=D (7)
0

(2) va (7) shartlarni qanoatlantirsin, bu yerda A, A,,a, D—berilgan o‘zgarmas
haqiqiy sonlar.
(1) tenglamani (2) shartlarni qanoatlantiruvchi yechimini

y(X)=AE,, (AX")+ AXE,, (Ax")+ ka'(x—z)Eﬁ'4 [i(x—z)ﬁ}f (z)dz (4)
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+00 Z”
yozib olamiz [2], bu yerda E, (Z) = 2— - Mittag -Leffler funksiyasi [1],

n=0 F(fn + 77)
L=y+1
(4) ni (3) shartga qo’yib, ba’zi hisoblashlarni amalga oshirib k sonini

D-A[E,, (4)-aE,,(1)]-A[E,,(4)-aE,,(4)]
[a-2)E,, | 2(1-2)" | T (2)dz —a.!(l—z)z Eya| A(L-2)" | f (2)dz

0

K =

(8)

ko‘rinishda topamiz.
(8) formulani (4) formulga qo’yib (1), (2) masalaning yechimini
y(X)=AE,, (Ax" )+ AXE,, (Ax”)+

D-A[E, (4)-aE;,(4) |- A Epa(4)-2E,;(4)]

(1-2)E,,[ 2(1-2) | (2) a2 _ai(l_z)z Eya| A(1-2) |1 (2)z

+

X

O ey

X

xJ’(x—z)EN[ﬂ(x—z)qf(z)dz (9)

0
ko rinishda topamiz.

1-teorema. Agar
1

[a-2)E,.[2(1-2)" |1 (2)az ;taj;(l—z)z Eya| A(1-2)" | (2)dz

0

bo‘lsa, u holda T1 masala yagona yechimga ega bo‘ladi va u (8), (9) formulalar
bilan aniglanadi.
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