ANJUMAN TASHKILIY QO‘MITASI

Tashkiliy qo‘mita raisi:

Ayupov Sh.A. — O‘zFA Matematika instituti direktori, akademik

Tashkiliy qo‘mita raisining o‘rinbosarlari:

Roziqov O A. -

Botirov G*.1. -
Durdiyev D.Q. -

Ashurov R.R.
Hayotov A.R.
Jamilov U.U.
Taxirov J.O.
Adilova  F.T.
Xusanboyev  Y.M.

Kudaybergenov K.K.

Rahmatullayev M.M.

Imomkulov S.A.

Xolxo‘jayev A.M.

Beshimov R.B.
Zikirov O.S.
Omirov B.A.
Sharipov O.SH.
Rasulov T.H.

O‘zFA Matematika instituti ilm-fan bo‘yicha direktor
o‘rinbosari
O‘zFA Matematika instituti direktor o‘rinbosari

O‘zFA Matematika instituti Buxoro bo‘linmasi mudiri

A’zolari:

—  O‘zFA Matematika instituti, f.-m.f.d., professor

—  O‘zFA Matematika instituti, f.-m.f.d., professor

—  O‘zFA Matematika instituti, f.-m.f.d.

—  O‘zFA Matematika instituti, f.-m.f.d., professor

— O2FA  Matematika instituti, f.-m.f.d., professor
— O‘zFA  Matematika instituti, f.-m.f.d., professor

— O%2FA Matematika instituti Qoraqgalpoq bo‘linmasi
mudiri, f.-m.f.d., professor

— O‘zFA Matematika instituti Namangan bo‘linmasi
mudiri, f.-m.f.d.

—  O‘zFA Matematika instituti Xorazm bo‘linmasi mudiri,
f.-m.f.d., professor

— O%2FA Matematika instituti Samarqand bo‘linmasi
mudiri, f.-m.f.d.

- 0OzMU, f.-m.f.d., professor
- 0O2zMU, f.-m.f.d., professor
— 0%2zMU, f.-m.f.d., professor
— 0%2zMU, f.-m.f.d., professor
— BuxDU, f.-m.f.n., dotsent



@A B.W. PomanoBckuil Homuaaru MareMaThka HHCTUTYTH
Martematuka uHCTUTYTU ByXxopo 6ynuHMacu

JUNPPEPEHIIUAJI TEHT'JIAMAJIAP BA
AHAJIMZHUHI TYPAOII MACAJIAJIAPHA
7, ) -ﬁmTHpOKHnam UMUK KOHGEpEHIIUICH

EPUAJIVIAPU
CTOH, 04—05 Hos10p, 2021 ¥imn

Marematuku umenn B.1. PomanoBckoro
byxapckoe otnenenne nHCTUTYTa MaTeMaTuk

TE3UCBI JOKJIAIOB

(]
KO Hay4YHOU KOH(DEPEHIINU C yJ4acTHEeM 3apyOexk

- i[H@QEPEHIII/IAJIBHBIE YPABHEHUS
N POACTBEHHBIE ITPOBJIEMbI AHAJIM3A
byxapa, Y36ekuctan, 04—05 Hos0pb, 2021 rox

Institute of Mathematics named after V.I. Romanovskiy at the
AS of Uzbekistan
Bukhara branch of the Institute of Mathematics

ABSTRACTS

of the Republican Scientific Conference with the
participation of foreign scientists

DIFFERENTIAL EQUATIONS AND

RELATED PROBLEMS OF ANALYSIS
Bukhara, Uzbekistan, November 0405, 1 :

AN
NN
NANENG

v
o~

,"\yA\; >
X



V3P ®A B.U. Pomanosckniit Homuaarn MaremaTrka HHCTUTYTH
MaremaTtuka HHCTUTYTH byxopo 6yiuHMacu

JANODOEPEHIIMAJI TEHI'VIAMAJIAP BA
AHAJIM3HUHI" TYPJAOILI MACAJIAJIAPHA

XOPHKUHN OJTMMIIAp UIITUPOKUAATU UIMUN KOH(DEpeHIUsACH

MATEPUAJIJIAPU

Bbyxopo, V36exucron, 04-05 HOs10p, 2021 ¥iun

Nuctutytr Marematuku nmenn B.U. Pomanosckoro AH PY3
byxapckoe otnenenne nuactutyta Marematuku

TE3UCBHI JOKJIAAOB

PecnyOnukanckoi HaydHOU KOH(DepeHIuu
C y4acTHEM 3apyOeKHBIX YUEHBIX

JANOPEPEHIIUAJIBHBIE YPABHEHUSA
N POJACTBEHHBIE ITPOBJIEMbI AHAJIN3A

byxapa, Y36ekucran, 04-05 Hos6ps, 2021 rox

Institute of Mathematics named after V.l. Romanovskiy at the
AS of Uzbekistan
Bukhara branch of the Institute of Mathematics

ABSTRACTS

of the Republican Scientific Conference with the
participation of foreign scientists

DIFFERENTIAL EQUATIONS AND
RELATED PROBLEMS OF ANALYSIS

Bukhara, Uzbekistan, November 04-05, 2021



Dasturiy qo‘mita

Hamraislar:
Azamov A.A. —  O‘zFA Matematika instituti, akademik
Alimov Sh.A. - 0O‘zMU, akademik
Sadullayev A.S. - 0O‘%2zMU, akademik
Laqayev S.N. —  SamDU, akademik
Farmonov Sh.Q. — O‘%FA Matematika instituti, akademik
A’zolar:
Abdullayev B.I. — UrDU, f.-m.f.d., professor
Aripov M. - 0OzMU, f.-m.f.d., professor
Arzikulov F.N. —  O‘zFA Matematika instituti, f.-m.f.d.
Artigboyev A. - 0OzMU, f.-m.f.d., professor
G‘anixodjayev N.N. — O‘zFA Matematika instituti, f.-m.f.d., professor
Ibragimov G*.I. —  O‘zFA Matematika instituti, f.-m.f.d., professor
Ikromov I.A. —  O‘zFA Matematika instituti, f.-m.f.d., professor
Islomov B. — 0O%2zMU, f.-m.f.d., professor
Karimov E.T. —  O‘zFA Matematika instituti, f.-m.f.d.
Miraxmedov Sh.A. —  O‘zFA Matematika instituti, f.-m.f.d., professor
Raximov I.S. —  O‘zFA Matematika instituti, f.-m.f.d., professor
Samatov B.T. — NamDU, f.-m.f.d., professor
Teshayev M.X. —  O‘zFA Matematika instituti, f.-m.f.d.
O‘rinov A.K. — FarDU, f.-m.f.d., professor
Xakimov R.M. — NamDU, f.-m.f.d.
Xasanov A.B. — SamDU, f.-m.f.d., professor
Xudoyberdiyev A.X. — O‘%zFA Matematika instituti, f.-m.f.d.
Shadimetov X.M. — TTYMI, f.-m.f.d., professor
Eshmatov F.H. —  O‘zFA Matematika instituti, f.-m.f.d.
Kotibiyat

Bozorov Z.R., Dilmurodov E.B., Durdiyev U.D., Jalolov O.I.



OPTAHU3AIIMOHHEIN KOMUTET KOH®EPEHIIN

Arwomos [IT.LA.  —

Posukos Y.A.

Borupos I'.11.

Hypaunes /1.K.

Ammypos P.P.
Xaéros A.P.

2Kammios V.Y.
Taxupos 2K.O.
Aunosa ©.T.
Xycan6oes E.M.

IIpeacenarenn:

nupektop mHcTHTYTa Matematuku AH PV3, akanemux

3amMmecTuTen IIpejceIaTesis:

3aMEeCTUTENIb JUPEKTOPa [0 HayKe MHCTUTYTa Maremaru-
xku AH PV3

3aMeCTUTEeIb IupeKTopa uHceTuTyTa Maremaruku AH
PVys

zaBejytonuii Byxapckum otaenienneMm uHcrutyta Mare-
matuku AH PY3

YyeHbl oprkoMuTeTAa:

nuctutyT Maremaruku AH PY3, 1.¢d.-m.1., mpodeccop
uncturyT Maremaruku AH PY3, 1.d.-m.H., npodeccop

nuactutyT Maremaruku AH PY3, 1.d.-m.H.
— wmucTuTyT Marematuku AH PV3, 1.¢db.-m.1H., mpodeccop
— wmaCcTUTYT Maremarukun AH PV3, a1.d.-m.H., mpodeccop

— wunctutyT Marematuku AH PV3, n.d.-M.1H., mpodeccop

Kynaitbeprenos K. K. — 3zaseaytommuii Kapaka/makcKuM oTjieleHHEM HHCTUTYTA

Maremarukun AH PV3, n.d.-m.H., npodeccop

Paxmarymraes M.M. — 3aBemyrommit Hamanranckmm oTjesieHneM HWHCTUTYTA

Nnmomkynos C.A.

Xomxyzxkae A.M.

bBermmvos P.B.
Bukupos O.C.
Owmupos B.A.
[MTapumos O.I1I.
Pacynos T.X.

Maremarukun AH PVY3, n1.d.-m.H.

—  3aBejylomuit Xope3aMCKUM OT/iesieHneM nHCTuTyTa Mare-
vatukun AH PY3, a.d.-m.1., npodeccop

— 3zaBenytomuii CaMapKaHJICKUM OTJ/IeJIEHUEM WHCTHUTYTA
Maremarukun AH PVY3, x1.d.-m.H.

— HYV3, a.d.-m.1., npodeccop
— HVYV3, 1.d.-m.H., npodeccop
— HVYV3, a1.db.-m.H., mpodeccop
- HVYV3, a1.db.-m.H., npodeccop
- byxIV, k.d.-m.1., goreHT



ITPOTPAMMHBI KOMUTET KOH®EPEHIINN

Cormpesicenaresnu:
AzamoB A.A. — wuHcturyT Marematuku AH PV3, akanemux
Amvos T A. - HVYYV3, akagemuk

Camymnaes A.C. HVYV3, akagemuk
Jlakaes C.H.

®apmonos [1.K.

CamI'V, akageMnuk

unctutyT Maremarnku AH PVY3, akamemuk

YeHnbl nporpaMMHOTO KOMUTETA:

A6ymraes B.1. - ¥Ypl'V, 1.dp.-m.H., podeccop

Apumos M. — HYV3, 1.d.-m.H., mpodeccop

Apszukymos @.H. — wuHCcTuTyT Martemaruku AH PV3, 1.¢db.-m.H.

Apruk6oes A. — HVYV3, n.db.-m.H., npodeccop

lanuxomxkaes HH. — wuncruryr Maremaruku AH PY3, n.d.-m.H., npodeccop
Noparumos I.1. — wuHcturyT Maremaruku AH PV3, a.d.-m.H., mpodeccop
Nxpomor MN.A. — wuHCcTuTyT Maremaruku AH PVY3, 1.¢db.-m.H., mpodeccop
Wcnomos B. — HVYV3, a1.db.-m.H., npodeccop

Kapumor 9.T. — wuHcturyT Maremaruku AH PV3, 1.¢db.-m.H.
Mupaxmemon III.A.  —  wuncruryr Maremarukun AH PY3, n.d.-m.H., npodeccop
Paxumon U.C. — wuncturyt Marematuku AH PV3, n.d.-m.1H., npodeccop
Camaro B.T. —  HawmI'V, a1.d.-Mm.H., mpodeccop

Termaes M.X. — wuHCcTHTyT Martematuku AH PV3, 1.¢db.-m.H.

Ypunos A.K. —  @aplV, a.d.-m.1., mpocdeccop

Xaknmos P.M. —  HamI'V, n.¢p.-Mm.H.

XacanoB A.B. —  Cam/1V¥, m.db.-m.1., mpodeccop

Xymnoitbepaue A.X. — wuraCcTHTyT Maremarnku AH PY3, n1.¢d.-M.H.
[MTaumeroB X. M. — TI'TY, n.d.-m.u., npodeccop

DmmaroB O.X. — wuHcTuTyT Maremaruku AH PV3, 1.¢db.-m.H.

Cekperapuatr KoH(dEpEHIINN:

Bozopor 3.P., dunmypogos 9.b., Hypaues V.., 2ZKamaomos O.1.



172

deyiladi, bu yerda I, () = > [(2/2)%} / [j!(l + fy)j] , k parametr 0 yoki 1 gqiymatlardan biriga
=0
teng.

1-teorema. Agar v(z) € C(0,1) N L(0,1) va ¢o(z) € C[0,1] bo'lsa, {(1),(2),(3)}

masalaning yechimi

uley) = / CW —0) =T {A\/m} W (9) do+
+2(:018 B 7<[<2 —(@- ‘9)2} ﬂgjfﬁ [Am] X
2=

x [qf (0) — 27[(2 — m) /4] v (0) cos gﬂ do

formula bilan aniglanadi, bu yerda ¢ = 2(2 —m) (=)@ ™2 W (z) = 22°T"1 (1 — B) x
x cos BrARY | DY g0 (/2)] 4+ 2302 = m) /0w (@) cosmB; AN ()], Dy lgl)]

operatorlar mos ravishda [3|, [4] adabiyotlarda keltirilgan.
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The present study investigates existence and uniqueness of solution to an inverse problem
for a one-dimensional time-fractional diffusion equation. This existence and uniqueness result
is based on the Fourier method and Laplace transform, the fractional calculus and the Banach
fixed point principle. The unknown time dependent coefficient is determined uniquely by the
additional data which is an integral condition. Then, the continuous dependence of data is
proved.
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We consider the so-called one-dimensional fractional diffusion equation

(“Dyu) (2,1) — uge(2,t) + q(t)u(z,t) = f(2,t), (2,t) €, (1)
with initial
u(z,0) = ¢(x), z € (0,1), (2)
and the homogeneous Dirichlet boundary conditions
u(0,t) = u(l,t) =0, te (0,77, (3)

where Q := (0,1) x (0,T], “D¢ stands for Caputo fractional derivative of order 0 < o < 1 in
the time variable and f(z,t) is the known source term, ¢(x) is the initial temperature.

For (1)-(3) the direct problem is the determination of u(z,t) in € such that u(-,t) €
C?((0,1),R) and (“Dyu) (x,-) € C((0,T],R), when the coefficient ¢(t), the initial temperature
¢(x) and the source term f(x,t) are given and continuous.

Inverse problem. Find the couple of functions {u(z,t),q(t)} satisfying equation (1)-(3),
under the over-determination conditions

/0 u(z, t)dx = g(t), t €10,7], (4)

where g(t) € C([0,T],R) is the additional data of the thermal energy. The solvability of inverse
problems with such type of integral over-determination has been considered in the paper [1]-[3].
We have the following theorem.
Theorem 1. Suppose the following conditions hold:
(i) ¢ € C°[0,1], o™ (0) = ®)(1) =0, k = 0,2,4;
(i) f € CoP(Q), O f(0,8) =08 f(1,1) =0, k=0,2,4;
(iii) g(t) € AC[0,T], |g(t)| > go > 0 and g(t) satisfies the matching condition g(0) = f(f o(z)dx
Then the inverse problem (1)-(4) has a unique solution.
Setting 71" such that

. 1 go
T<m1n{ , ,} )
2cev/ 1+ a eyl 4+« (5)

where
[Y0llog) < ¢ == max ([[volle@y, llgolleror), (6)

Then we have the following theorem.

Theorem 2. The solution (u(z,t),q(t)) of the inverse problem (1)-(4), under the
assumptions of Theorem 1, depends continuously upon the data of ¥ = {f(z,?), v(x), g(t)}
for satisfying (6).
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