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This paper is devoted to finding the coefficient for the telegraph equation.

Consider the equation

Uy, = QU (1)

with data on the characteristics
u(@,y, M|, =9y=N),  u@y | _ =0, (2)
ul, g V)|, = ol ), 3)

where u(x,y, A) is a family of solutions of (1), depending on the parameter A
(0 < A <¢); a=a(z,y) is the coefficient of equation (1); g(y — A) is the Dirac
function; p(z, A) is a function having a continuous mixed second derivative with
respect to 2 and A in the rectangle @ = [0, h; 0, ¢]. The rectangle @ is bounded
by the coordinate axes and the straight lines x = h, y = ¢; h and c are positive
constants.

Let a(z,y) be an unknown continuous function in the rectangle @, and let

sup  |a(z,y)| = M,

0<z<h, 0<y<c

where M is some positive number.

Let ¢ and h satisfy the condition

M*chS <1, (4)

where S and M* are certain positive numbers, which will be discussed below.
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Multidimensional inverse problems in a linearized formulation were considered
in work (1).

In this paper the problem is considered in the following formulation: for a given
function (z, A) in the rectangle @Q, it is required to find the coefficient a(z,y)
of equation (1) in this rectangle.

The solution of equation (1) satisfying the boundary conditions (2) is equivalent
to the solution of the integral equation:

wwa ) =gty 3+ [ [ e ucon ) dcan 5
Equation (5) is a Volterra integral equation of the second kind with respect to

u(z,y, \).

From (5), applying the method of successive approximations, we obtain

u(z,y, A) = gy —A) +Z// (t—=N) a,(x,y,7,t)drdt, (6)
where

y ez
a,(,y,7,1) = / / alé,ma, 1(6,n 7 ) dE dn
t T

is the n-th iterated kernel for a(z,y). In view of the boundedness of a(z,y) in
the rectangle @, the series in (6) will converge absolutely and uniformly in this
rectangle. Therefore, interchanging the order of summation and integration in
(6), we obtain

Yy xT
uep N =gl=N+ [ [ glt=NRGp o) drdt ™)
0o Jo
where
R(z,y,7,t) = Za (x,y,7,t), a, = a(T,1t).

From (7), by virtue of condition (3), we obtain

oz, \) =glc— A / / (t — AN R(z,c,1,t)dr dt. (8)
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Differentiating relation (8) with respect to x, and then with respect to A, we
obtain

— (@, \) = alx, ) + / / oz, m)R(x,n,7, \) drdn. )

Relation (9) can be written in the form

a(z,\) = Aa, (10)

where

Aa =~y (2, \) - / / a(e,m)R(x,n,7, \) drdn (11)
A 0

is a nonlinear operator.

We now show that this operator is a contraction operator in the space C|0, h; 0, c].
Take two arbitrary elements a(x,y) and b(z,y) from the space C[0, h; 0, c],

,b) = —b|.
pla.b) z,yGICI'I[%’}f(L;OVC] la ="

Let for b(x,y) in the rectangle @ the condition

sup  [b(z,y)| = M,

ST, USYS

be satisfied.

Denote by M* the larger of the numbers M and M;. Using relation (11), we
write p(Aa, Ab):

p(Aa, Ab) = |Aa — Ab| =

[ [ blemr ) - ate. R ) dfdn”, (12)
A 0

where

R*(z,n,7,\) = by (,1, T, A), by = b(1, A).
-1

n

From (12) we obtain
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p(Aa, Ab) < p(a,b)M*hcS, (13)

where S is the sum of the series

i (n+1)|M*he|™ !
(n—1(n—1)"

n=1

From (13), in view of condition (4), we see that the operator A is a contraction
operator. Therefore, on the basis of the contraction mapping principle, from
the functional equation (10) we determine the unique coefficient a(x,y) in the
rectangle Q.
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