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Consider the n = 2—dimensional fractional diffusion equation defined by

(‘Dfw) (x,6) — Au+ q()u = f(x,t), in R} (1)
where 0 < a < 1, (°D&u) (x, t) is the Gerasimov-Caputo fractional derivative, defined by:
t
1 ur(x, 1)

Cpa —

( Dt u)(x, t) - F(l _ a) J (t _ T)“ T,
A —Laplacian respect to the variable x = (X1 Xy, ..., %), R} = {(x,t):x € R",0 <t < T}and f (x,t) is
given function.

It is natural from the physical point of view to consider a usual Cauchy problem, with the initial
condition

u(x,0) = &(x), on R" (2)

where @ (x) is given.

Our main problem is formulated as follows:

Inverse problem. Find the function g(x),x € R™in (1), if the solution to
Cauchy problem (1), (2) satisfies

fOTu(x, t)x()dt = g(x), x € R™, (3)
where y(t), g(x) are given.
In the present paper, we establish sufficient condition under which the solution of the inverse
problem (1) - (3) exists and is unique. For the case a = 1, closely related results were obtained in [1].
REFERENCES
1. V.L. Kamynin. The inverse problem of determining the lower-order coefficient in parabolic
equations with integral observation, Mathematical Notes, 2013, vol. 94, 2, pp. 205-213.

AN EXISTENCE THEOREM FOR AN INITIAL-BOUNDARY VALUE PROBLEM FOR
THE EQUATION OF FORCED VIBRATIONS OF A BEAM WITH A BASE STIFFNESS
COEFFICIENT
Durdiev U.D.

Bukhara State University, Bukhara, Uzbekistan

We consider the following beam oscillation equation:

Ut + AP Usprr + LU = G(x, 1), (1)
where L(x) — bad coefficient, G(x,t) — external force, u(x,t) € C;; tz (D).
Equation (1) is considered in the rectangular domain D={(,t):0<x<I, 0<t<T}
where [ is beam length, T is time interval, with initial
Ule=o = @(x), Utle=0 = P(x), x €[0,] (2)
and boundary conditions
u(0,t) = u,(0,t) =0, (seal), 3)
Uy (L) = Uyyre (LLE) =0, (freeend) 0<t<T.

The purpose of this paper is to prove the existence of a solution u(x,t) € C*?(D), satisfying
equalities (1)-(4) for given numbers a, [, T and sufficiently smooth functions L(x), G (x,t), @(x), Y (x).
Lemma 1. If the functions ¢ (x), Y (x), G(x, t) satisfy conditions
p(x) eCO[0l], @) =9 (0)=9"(D)=09"D=¢"(0)=¢"(0)=0,
Y eC*ol], YO =y'(0)=y9")=y" D=0,
G(x,t) €EC(D)NCH(D),GO0,t) =G"(0,t) =G"(Lt) =G"(Lt)=0,0<t<T
then the following representations hold:

(6) @) @
Pn Y gn ()
Pn = s’ Yy = at’ gn(t) = a: ' “4)

where
(ﬁ fol (pr(lﬁ) (x) (anchdn (x - %) + b,sind, (x — é)) dx, n=2k-1,

Pn {ﬁfo 000 (cnshdn (x =3) = facosdy (x - 5)) dx, n =2k

4 l 4 l
= [ v @Ph@dx, .70 = [, 6P O ()dx.
Theorem 1. If the functions ¢ (x), P(x), G(x,t) satisfy the conditions of the lemma 1, then there
exists a unique solution to the problem (1)—(3) and it is determined by the sum of the series:
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[oe]

o,
u(x,t) = Z (qoncosad%t + lp—nzsinadrzlt> Yo () + z n(’;)
adn ] adn

n=1
l

! o ! !
f sinad,zl(t—s)f G(& s)déds — Z Ync(i?f sinad%(t—s)f L(&u(é,s)déds.
0 0 0

a
5 =
where
t !
on= [ 0@ o= [ BT
{;)nchdn (x - %) + b,sind, (;)c - é) , n=2k-1,
Xn(x) = cpshd, (x - %) + f,cosd, (x — %), n = 2k,

where  dp=T(n—2+4(-1)"0,), ©0,=0(),
a, =sh™t %), b, = cos™! (%), Cp =—ch™? (%), fn =sin™! (%)

Normalizing the system of functions X (x), we gets
Vieth (%), n=2k-1,

_ X® —
@ =G 1X@ =1 (&Y, n=2k,

Note that system Y, (x) is orthonormal and full in the space L,[0,!] and forms an orthonormal basis
therein.
REFERENCES
1. Krylov A.N. Vibratsiya sudov (Ship Vibration). - Leningrad, Moscow, 1936. - 442 pp.

MULTIDIMENSIONAL KERNEL DETERMINATION PROBLEMS FROM HEAT
EQUATIONS WITH MEMORY
Durdiyev D.K., 2Nuriddinov J.Z., *Qarshiboyeva Sh.Q.
'v.I. Romanovskiy Institute of Mathematics, Tashkent, Uzbekistan
2 Bukhara State University, Bukhara, Uzbeksitan
3 Jizzakh State Pedagogical Institute, Jizzakh, Uzbekistan
In the work we study inverse problem to determine a time and spatially varying kernel

k(x,t), xeR", t>0 in a parabolic integro-differential equations governing the heat flow in

materials with memory. Problems of identification of memory kernels in parabolic and hyperbolic
equations have been intensively studied starting at the end of the last century [1]-[3].

Consider Cauchy problem for the #— dimensional parabolic integro-differential equation with a
time-variable coefficient of thermal conductivity

%—C(I)Axu = Ik(x,t—r)u(x, v, odr, x=(x,%,,...x,)€R", te(0,T], €))
0

ul_o=p(x, y), )

where ¢(f)is an enough smooth positive function, Axis Laplacian on the variables x = (xl,xz,...,xn ),

y=(¥ ;- y,) €R" is a parameter of problem, 7" is a fixed positive number.
We investigate the following problem:
Inverse problem: when c(f) =1 find a kernel k(x,f) of the integral term in (1), if a solution to

the Cauchy problem (1) and (2) is knownon x=7y forall yeR" and t €[0,T]:
u(y, y,t) =y (y,1), w(y,0)=¢(y,y) 3)
We assume that the function k(x,7) with derivatives kx’_xj, i,j=12,..,n, k belongs to
B(D,), (D,)={(x,t):xeR",0<¢r<T} for any fixed T>O0 and the function @(x,y)is in
B*(R"xR"). Here B"(Q)be the class of m times continuously differentiable with respect to all
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