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In the paper we investigate the classical solution of a multi-dimensional inverse boundary value
problem for the system of the linear hyperbolic equations in the bounded domain. It is offered

that unknown coefficients and right hand side of the equation depends only on the argument t.

Let’s consider:

% ~AU(xH = a (Hb(x,HU (x,1) + ¢, ()d(x.t) avg,t) + f(OF () (1)
av(f’t) AV (x.t) = &, ()b (x t)aU(Xt)+c2(t)a(x,t)V(x,t)+fz(t)G(x,t)

(xt)eD; =Qx[0,T] ()
U (x0) = p(¥), auét”) —p(x.  xeQ )
V0 =00, S g, xed @)
U(x,t)|FT =0, V(x,t)|FT =0, I =Sx[0,T], (5)
Ux',n=h( (i=123), te[0,T] (6)
VX =git) (=123), te[0,T]. %

where 0 <T <oo, Q is an arbitrary bounded n - dimensional domain, S is the boundary of the

domain Q,I5 is the lateral surface of the cylinder BT , X! (i= 1,_3) are the different fixed
points in €2, and the operator A has the form:

AU = S ai( a )au(“)j KOOU (x,1) ®)

i,j=1 X

and &;(X) =a;i(X), K(X) 20 are measurable functions everywhere on Q, bounded in Q

and Zauff ,uZéj, , g=const>0, &(i=1 n) are any real numbers.

i,j=1
Functions
b(x,t),b(x 1), d(x 1), d (x,1), F (X 1), G(X, 1), (X, ), (X, 1), 1 (X 1), 7 (%, 1), by (),
g; (t) (i =1,2,3) are given functions, and U (X,1),V(X,t), 8 (t),a, (t),c,(t),C, (1), f; (1), 5 (1)
are unknown functions.
Definition of the functions {U (X,1),V(X.t), 8 (1),a, (1),c(t),c, (1), f; (1), fz(t)} is
called a classical solution of the problem (1) - (7) if the following conditions are satisfied:

1. Functions U (X,1),V(X,t) are twice continuously differentiable on D .
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2. Functions @ (t),a, (t),¢; (t),c, (1), f;(t) and f,(t) continuous on [0,T]..
3. Conditions (1) - (7) are satisfied in usual sense.

Let's assume that, the functions &;(X) (i, ] =1,_n),k(x),b(x,t), E(X,t),d(x,t),a(x,t),
F (%0, G061, (%1, 061, w (6 0,7 (% 1), (D and gy (1) (1 =13) satisfy the following

conditions:

.. T n n
1. Functions @&; (I,] =1,n) [5} +2 times, and the function K(X)>0 {5} +1 times
continuously differentiable on Q.

[9}2
2. SeCP
3. Eigenfunctions g, (X) of the operator A under the boundary conditions ,uk(X)|S =0,

n _
(k=12,...) [5} + 3 times continuously differentiable on (2

E}S {D}_]
4. Functions ¢(X) ewz{2 (Q),p(N)|g = Ap(X)|g =...= A p(X)|g =0,
_ _g_+3 _ ~ |:2:|+1 N
PO eW;*) (Q),6(X)|g = AP =...= A G(0)|g =0,
g
p(x) eW, ) (QLy(X)|g = Ar(X)|g =...= A% w(x)|g =0,
B 2 N [ﬂﬂ N
() eW; ' (Q),7(X)|g = AF(X)|g =...= A F(x0)|g =0.
5. Functions
o'b(x,t) o'b(x,t) o'd(x,t) o'd(x,t) (i . F}zj
OX M1 X, %2 L X, N ’axlal X, %2 .. X, ’8x1“‘ X5 %2 X 50 ’axlal X, %2 .. X1 ’ 12
_ i in
belongs to the space C(D) and 0 b(xb) =0, 0 b(xY =0,
OX 1%, %2 . %, o1 OX 1,2 . X, O1

ald(x,t)

0% 1% %2 .. X,

an

- o
_o, 99D o [0 xe s;j=0,2[nL2}
OX 1%y %2 .. X, 1 2

n

2,0
6. Functions F(X1),G(X,t) Dbelongs to the space W u (D;), and

x,t,2
n+2

FOoD|. = AF(X)|, =..= A[ﬂ F(,, =0,

n+2

GOb|. =AGX|. =..= A[ﬂ G(),. =0.

It

7. Functions h(t)#0, g,(t)=0 (i = 1,_3) are twice continuously differentiable on [0,T], and
b (0) = p(x ), (0) =y (x), g (0) = F(x ), g (0) =7 (X') (i =13).
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b(x',Hh(t) d(X.t)g'(t) F(X.t)
8. A(t)=[b(x*,tHh,(t) d(x*,t)g',(t) F(X,t) =0 Vte[0,T],
b(X3,t)h3(t) d(XSat)gg(t) F(X39t)

b(x',bhy ) d(x',g,®  G(x',t)
A() =|b(x>,t)h', (1) d(x,1)g,(t) G(x*,t) =0 Vte[0,T].
bOC, b3 (1) dOC,Hg; 1) GO,

under the conditions 1-8, by applying the Fourier method and considering conditions (6) and
(7), we will reduce the solution of the problem (1) - (7) to the solution of the following system

of integral equations:

V0D =2 cosht w00+ 2 EsinAt 1,00+ 3 [[aEREUE )
rerd(¢n ey (r)F(eﬂr)} sin Ay (t = 1) 11(£)dLAz o 1 (%) ©)

V(xt)= Z(pk cos Ayt uk(X)+Z—sm/1kt yk(x)+z ”{32( (et )GU(g ,T)

o1 Ak 00
+C, (DA (£, TV, 1)+ L (DG, T)Jslnﬂk(t—T)/lk(é)did“/lk(x) (10)

m»§62AmmUVaqm0

3

m%zBZ%mmUWa%ho (11)

3

=— S AWpU.V.a,c, f;t
f,(t) A()ZA()(p( a0, f;31)

3 ~
20 =5 5 EAOAUV.a.G, 60

3

1
N%AmZAwaV%MJJ) (12)

3

1
f == t)p; (U,V,a;,c, f;;t
2 (D) A();AB(W( 1,1 T151)

where ¢ (U,V,a,,c, f;t)=h "(t)+Z/1k2¢k cos At 1 (X)+ D Ay, sin At p (X) +
k=1

+iIIﬂk[a1(r>b(4 W& +a@dE.n Ty ﬂ(r)F(:,r)}sinﬂk(t—r) (LT 1, (X)

k=1

(i = ]" )’
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@} (U ,V,az,Cz, fz,t) =0 ”(t)+ Zﬂ’kzak COSﬂkt ,uk(xi ) + zikﬁk sin /lkt /,lk(Xi ) +
k=1 k=1

s
[ E—

] ﬂk[a B¢ D s 0, (d(E V) + fz(T)G(é'aT)}Sin At~ 7) 1 ()AG ¢ 1 ()
Q

=~
i

(i=13),
A, (1) is a cofactor of the element by of the determinant A(t) , and A j (t) isa cofactor of the

element tN)”- of the determinant Z(t) . They have the following:

Theorem: Let conditions 1-8 be satisfied. Then, for sufficiently small values of T problem (1) -
(7) has a unique classical solution.
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