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IKKINCHI TARTIBLI INTEGRO-DIFFERENSIAL TENGLAMA UCHUN
NOLOKAL SHARTLI TESKARI MASALA

Bozorova Madinaxon Murodjon qizi
Tursonova Ergashoy G ayraon qizi
Farg‘ona daviat universiteti

Annotatsiya: Ushbu ishda i1kkinchi tarabli mtegro-differensial tenglama uchun bir
nolokal teskari masala bayon qilingan va tadqiq etilgan.
Kalit so‘zlar: ikkinchi tartibli integro-differensial tenglama, Riman-Liuvill manosidagi

kasr tartibli integral, teskarr masala.

HEJIOKAJIBHASA YCJIOBHASA OBPATHAA 3ATAYA JIJIS1 UHTEI'PO-
JNOPEPEHIIMAJIBHOI'O YPABHEHUSA BTOPOI'O ITOPAAKA

AHHOTaNUA: B smou pabome Ovina cghopmyruposana u ucciedo8amwa 3aoava 06
OOHOU HENOKAIbHOU 00pamuou 3adave 011 Humezpo-Oupgepenyuanvrozo ypagsHeHus.
8MOPO20 NOPAOKA.

KawoueBble cioBa: Humezpo-ouggepenyuanvroe ypasHeHue 6mopoz2o NopsaoKa,
Hnmeepan Pumana-/lrosunis é cmvicie opoou, oopamuas 3adaua.

A NON-LOCAL CONDITIONAL INVERSE PROBLEM FOR A SECOND-ORDER
INTEGRO-DIFFERENTIAL EQUATION

Annotation: I this paper, the problem of a non-local inverse problem for a second-
order Integro-differential equation was formulated and mvestigated.
Keywords: Integro-dificrential equation of the second order, Riemann-Liouville mtegral

m the sense of (fractions), mverse problem.

I Kirish. So‘ngi vaqgtlarda noma’lum manbali differensial tengalamalar bilan
shug‘illanishga bo‘lgan quziqish ortib bormoqda. Bunga sabab ko‘plab issiqlik taqgalish va
diffuziya jarayonlarini matematik modelini tuzish noma’lum manbali differensial tenglama
uchun qoyiladigan masalalarga keltirladi. Bunday differensial tenglamalar uchun teskari

masalalar ko‘plab tadqiqotchilar tomonidan o‘rganilgan (masalan, ushbu [1]—[11] 1shlarga

qaralsin).
IT Masalanmi qo‘yilishi.
(0, 1) oraligda ushbu

y"(x) =215y (x) = f(x) (1)
ikkinchi tartibli integro-differensial tenglamani qaraylik, bu yerda y(X)—noma’lum
funksiya; f (X)— berilgan funksiya; A,y- o‘zgarmas haqiqiy sonlar bo'lib; 1], (X)- Riman-

Liuvill ma'nosida y (kasr) tartibli integral [12]
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ngy(x):ﬁj(x—t)y_l y(t)dt.

0

T-masala. Shunday y(X) funksiya topilsinki, u quyidagi xossalarga ega bo'lsin:

1) (0, 1) oraligda (1) tenglamani qanoatlantirsin;

9) C* [0,1] NC? (0,1) sinfga tegishli bo‘lsin;

3) x=0, x=1 nuqtalarda esa

py(0)=ay (1), ay'(0)=py'(1) (2)

lokal shartlarni qanoatlantisin, bu yerda p, q—berilgan o‘zgarmas haqiqiy sonlar.
(Itenglamani

y(0)=A, y'(0)=A

chegaraviy shartlarni qanoatlantiruvchi yechimin
y(x)=AE,, (}Lx”) +AXE,, (}Lxﬁ) + J'(x -2)E,, [ﬂ(x - z)ﬂ}f (z)dz 3)
0

ko‘rimishda yozib olamiz, [11] ishga qaralsin.
A, A, —noma’lum sonlarni (2) shartdan foydalanib,

[q2—quﬂ,l(z)]i(l—z)Eﬁ,z[z(l—z) | (2)dz + poE,, (2 :[Eﬂl[ﬂ( 2)' |1 (2)dz

0P| 1+ BJ: ()~ B2 (2) By (1) |+ 07 B2 (2) - Byu(2) |- DB (2)

A=

[ p*—apE,, (4 ]IEM[ 2) |t (2)dz~[a* ~apE,, (2 ]j Eya| AL-2) |F(2)dz

Ao qp[1+Eﬁ,1(/1) E,2(4)Es, (2 ]”Lq [Eﬁz Eﬁl(’l)] P°E;.(4)

ko‘rinishda topamiz. Topilgan A, A, ni (3) yechimga qo‘yib, (1) tenglama yechimini

[qz—quﬂ,l(ﬂ)]I(l—z)Eﬂ,z[i(l 2) |1 (2)dz+ poE, (4 IEm[ 2)' |1 (2)dz

qp[1+ E;1(4)—E;.(4)Es,(4) ]+q [Eﬂ.z 1 ] P*E;u(2) |

y(x)=E,,(4x”)

[ P* ~apE, (4 ]IEﬁl[ 2)' | f(2)dz-[a® - apE, , (2 ]j Eyo [ A(1-2)" | (2)cz

+XE, (AX” +
M( ) qp[1+E 51(4)=E;2(2)E,, (4 ]"'q [ pa(4)- Eﬁ,l(ﬂ)]_ P°Eji ()
+J‘(x—z)Eﬂ’2 [/I(X—Z)ﬁJf (z)dz (4)
0
ko'rinishda yozib olamiz, bu yerda E, , :i — Mittag-Leffler funksiyasi
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1-teorema. Agar

ap[1+E},(A)—E,,(A)Ey s (2) |[+0° [ Ef2(4)—Eju(4) | # P°Ey (2) bolsa, u holda T
masala yagona yechimga ega bo‘ladi va (4) formula bilan aniglanadi.

Ends,

y"(x)— A1y (x) =kf (x) )

tenglamani (0,1) oraliqda qaraylik, bu yerda y(x) -noma’lum funksiya, A,y -o‘zgarmas
haqiqiy sonlar, f (X) -berilgan funksiya, k -noma’lum son.

T: masala Shunday y(x) -funksiya va Kk sonni topilsinki u quyidagi xossalarga ega
bo‘lsin:

1) (0, 1) oraligda (7) tenglamani qanoatlantirsin;

9) C* [0,1] NC? (0,1) sinfga tegishli bo‘lsin;

3) X=0, x=1 nuqtalarda esa (2) shartni va

y(%)=B, (6)

shartni qanoatlantirsin, bu yerda B, — berilgan o'zgarmas haqiqiy son.

T masala yechimini (4) formuladan foydalanib,

q —0pE,, (4 ]I [ )ﬁ]f(z)dZerqEﬁ2 jEﬁl[ﬂ( ﬁ}f(z)dz
y(X) =kE, (2x*) P () EM(/I e En (D] PEn D +

[ p* —apE,, (2 ]IEﬁl[ ]f(z)dz—[qz—quM(ﬂ)]j‘(l—z)Eﬁ,z[/l(l—z)ﬂ]f(z)dz

+XKE, , (X" ) qp[1+ By (4)=Epa(A)E;, (A) ]+ 07 [Eyo (1)~ Eoﬁ,l(/l)}_ P°Ep(4) /
+kJX.(x—z)Eﬁ’2 [ﬂ(x—z)ﬂ]f (z)dz ()

ko‘rimishda yozib olamiz.

(7) formulada
[9* —apE (4 )]I(l 2)E,,| A(1-2) |F(2)dz+ paE,, !Eﬁl[ﬂ( 2)' ] f(2)dz
(

qp[1+E A)=E,(2)E, 5 (A) [+ 0 [E;,(2)~E,(2)]- PPE,u(2)

M, =

[pz—quﬁ.’l(/I)]IEﬂvl[/l(l—z)ﬂ] f (z)dz—[qz—qum(i)] (l—z)Eﬂ,z[ﬂ(l—z)ﬂ} f(z)dz

qp[1+ Es1(4)—Es.(A)Es, (’1)] +0° [Eﬂ,z (4)-Epy (’1)] —P°Ega(4)

O ey

M, =

Belgilashlarni kiritamiz.
Endi, y(&,)= B, nolokal shartdan k ni
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k=B, MlEﬁ,l(iégoﬂ)JrégoMzEﬁ,z (’qéoﬁ)"kj.(‘fo _Z)Eﬂ,z [’1(50 _Z)ﬁ}f (Z)dz} (8)

ko‘rimishda topamiz.
Topilgan k ni (7) ga qo‘yib, T masalaning yechimi hosil gilamiz.
&
9 teorema. Agar ME, (A5 )+ &EME,, (A8 )+ [ (&-2)E .| A(&-2) |f (2)dz#0

0

bo‘lsa, u holda T\ masala yagona yechimga ega bo‘ladi va (7), (8) formulalar bilan anmiglanadi.
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