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Abstract

Consider two dimensional inverse problem for hyperbolic equation
utt = ∆x,yu− q(x, y)u.

According projection method [1] consider the system of integral equa-
tions

v(x, t) =
1

2

[
f(t+x)+f(t−x)

]
+

1

2

x∫

0

t+x−ξ∫

t−x+ξ

(N+Q̂)v(ξ, τ) dτ dξ, (1)

q(x) = f(x) +

x∫

0

x−ξ∫

−x+ξ

(N + Q̂)v(ξ, τ) dτ dξ, x ∈ (0, T ). (2)

Where v, f , q – vectors (2M+1), N , Q – matrices (2M+1)×(2M+1).

Direct problem. Find v ∈ L2(∆(T )) by f ∈ L2(T ), q ∈ L2(T )
satisfying (1).

Inverse problem. Find q ∈ L2(T ) by f ∈ L2(T ) satisfying (2). (In
(2) function v(x, t) = v(x, t;q) is determined by q(x) from (1)).

We suggest that q ∈ L2(T ), if q(i)(x) ∈ L2(0, T ) for all |i| ≤M and
v∈L2(∆(T )) if v(i)(x, t) ∈ L2(∆∗(T, 0)), |i| ≤ M .

We define norms

‖q‖2L2(T ) =

T∫

0

( ∑

|i|≤M

q2
(i)(x)

)
dx,

‖v‖2L2(∆(T )) =

∫

∆∗(T,0)

( ∑

|i|≤M

v2
(i)(x, t)

)
dt dx

1



Let ‖q‖L2(T ) ≤ K2, ‖f‖L2(T ) ≤ Q2 are determined. We denote

Ω2(M, T, K2) =

=
{
q

∣∣ q(j)(x) ∈ L2[0, T ], j = −M, M, ‖q‖L2(T ) ≤ K2

}
.

Let p(x) ∈ Ω2(M, T, K2) and

η(x) = p(x)−
x∫

0

x−ξ∫

−x+ξ

(N + P̂)v(ξ, τ) dτ dξ − f(x), x ∈ (0, T ).

Consider functional of new type

J [p] =

T∫

0

∑

|n|≤M

[η(n)]
2(x) dx.

We obtained a strong convergence rate of the steepest descent method

‖p(n+1) − q‖2L2(T ) ≤ C6J [p(0)] exp
{
− n

4C4C5

}
.

Where C4, C5, C6 are constants of M, T, ‖q‖2L2(T ), ‖f‖L2(T ).
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