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A stability estimate of a solution in two-dimensional
inverse problem of electrodynamics

The problem of determining three coefficients c(z), o(z), ¢(x) for a hyperbolic
equation is considered. The inverse two-dimensional problem of electrodynamics is
reduced to this problem.

Let u = u(x,t), x € R?, be the solution to the problem
Uy + oup — A (Au+qu) = 6(t) 6(z - v), o =0, (1)

where v = (v, v2) is a unite vector and z - v is the scalar product of z = (1, z2) and v.
Because the solution to problem (1) depends on v we consider v as a parameter of the
problem, i.e., u = u(x,t,v). Let a support of coefficients c(z) — 1, o(x), ¢(z) belongs to
the disk D := {z € R?||x — z2°| < r} that is contained inside the half-plane z - v > 0.
Introduce 7(z,v) as the solution to the Cauchy problem for the eikonal equation

‘V7_|2 = 0_2(~T)7 7_|z-u:0 =0 (2)

and let G(v) be the cylindrical domain G(v) := {(z,t)|z € D,7(z,v) <t < T+71(z,v)}
where T is a positive number. Denote by S(v) a lateral part of the boundary of G(v),
e, S(v) :={(z,t)|z € OD,7(z,v) <t < T +7(x,v)}, 0D := {z € R?| |z — 2°| = r}.

The following problem of determining coefficients ¢(x), o(z), ¢(z) is considered.
Let function 7(z,v) be given on 0D and traces of the solution to problem (1) and its

normal derivative be given on S(v*)) := S; for tree different parameters v = v®),
k=1,2.3, ie.

w(z,t, v ®) = [0 1) %u(x, Lo®) = g®(5 1), (2.1) € Sh,
m(z,v®)=7®(z), ze€dD, k=1,2,3. (3)

The inverse problem is: find ¢(z), o(z) and g(x).

Under suitable conditions on a smoothness and a boundeness of ¢(z), o(x) and ¢(z)
as well as a natural relation between 7" and the diameter of D conditional stability and
uniqueness theorems for the inverse problem are stated.



