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Suyarov T.R.

The problem of determining the unknown coefficient in the two-dimensional
wave equation under initial and non-local boundary conditions

Suyarov T.R.

Bukhara State University, 11 M. Ikbol St., Bukhara 200100, Uzbekistan
tsuyarov007@gmail.com

Let Q = D x (0,T), where D = {(x,y) : 0 < z,y < 1}. We consider the initial boundary

value problem for wave equation

utt(xa Y, t) -

with initial conditions

Au + q(t)U(ﬁ,y,t) = f(l‘,y,t),

u(@, y, )iy = 1(2,y), (v,y) €D
u(,y,t)]—o = ¢2(x,9), (2,y) € D,
and non-local boundary conditions
ua(0,9,1) = us(1,9,8),  w(0,y,8) =0, (y,¢) € [0,1] x [0, 77,
u(z,0,t) =u(x,1,t), wu,(zr,1,t)=0, (x,t)€][0,1]x[0,T],

where D = {(z,y) : 0 < x
functions.

y <1} A=

38_;2—'_5_;% Qol(xay)a @2($7y) and f(l’,y,t) are given

In the direct problem, it is required to define a function u(z,y,t) € C?(Q) satisfying
the equalities (1)-(5), for given sufficiently smooth functions q(t), f(x,y,t), pi(z,y),i =
1,2, where Q = {(2,9,t) : 0< 2,y < 1,0 <t < T}

The inverse problem is to find function ¢(¢) € C[0, T}, if with respect to the solution
of the direct problem (1)-(5) the overdetermination condition is known

A{Andﬁwu

Lemma 1. Let ¢ (z,y) € CH(D), pa(z,y) € C*(D) and f(x,y,t) € C>

following equalities hold

Then the numerical series:

+Z‘I’02k 1(

2Wq (T

(x,y,t)dxdy = h(t),
yot(Q) Besides,
1(Ly) = viee(ly), 0<y< L
1($;1)2801yy(x71)> 0<l’< ]-a
2(1‘, ]-) = 902yy(xa ]-)) 0 < X < ]-a
y,t) € 0,1] x [0, T7;
(z.1) € 0,1] x [0,7].
26(T) +2 Z Uom_10(T) + Z Wom—1,26—1(T)
m=1 m,k=1

(6)

the
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+ Z Uom—126(T) + 2 Z W o(T) + Z Uomok—1(T) + Z Wm0k (1), (7)
m=1

mvkzl m,k:l m’kzl

4 Z VA ¥om—10(T) + 2 Z A Wam—10(T) + 2 Z VA Yom—1.26-1(T)
m=1

m=1 m,k=1

+ Z AmWom—1.2k-1(T) + 2 Z VAR Yam_126(T) + 2 Z AmWom o(T)

m,k=1 m,k=1 m=1
+ Z AmWom—12k(T) + Z AmWom ok—1(T) + Z A Wom 2k (), (8)
m.k=1 m,k=1 m,k=1

2 Z Ve Voor—1(T) + Z YeWook—1(T) + Z YeWo,2k(T)
k=1 k=1

k=1

+2 Z Ve VYom—126-1(T) + Z YeVom—126-1(T) + Z YieWom—1.2k(t)

m,k=1 m,k=1 m,k=1

+2 Z Ve ¥Yom ok—1(T) + Z YieWom 2k—1(T) + Z YieWom.2r(T), 9)

m,k=1 m,k=1 m,k=1

in (7)-(9) are converge.

Thus, we have proved the following theorem.

Theorem 1. Let ¢(t) € C[0,T] and if the functions p1(x,y), p2(x,y) and f(z,y,t)
satisfy the conditions of the Lemma 1, then there exists a unique solution to the problem
(1)-(5).

The following assertion is main result in this poper:

Theorem 2. Let the conditions of Lemma 1 and h(t) € C?[0,T1], |h(t)| = ho > 0, be
satisfied and

w(0,y) =0, we(l,y) =0, yel[0,1],
,0) =0, wy(r,1) =wy(x,0)=0, ze€]|0,1].

T
Then the ezists T* € (0,T) so that the inverse problem (1)-(6) has unique solution q(t) €

C0,7%].
Theorem 3. Let (o1, 99, h, f) € D,,, ((ﬁl,@,%,f) € D,, and q,q € G,, Then, for
solution to the inverse problem (1)-(6) the following stability estimate holds:

lg — dllcomy <7 [l = Gillcapy + lle2 — Gallosoqy + 1 = Rllezory + [1f = flle2@) | 5
where the constant r depends only on vy, vy, T.
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