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Introduction. The interaction of electromagnetic fields with deformable media is a subject of
many theoretical and experimental investigations in the field of continuum mechanics and geophysics
in the recent decades.

For description of simple enough interactions, the theories of magnetohydrodynamics, electro-
elasticity, and magneto-elasticity were developed. These theories are, basically, a combination of
objects and phenomena considered in continuum mechanics and electrodynamics.

Investigation of more complex electromagnetoelastic interactions in a continuous medium re-
quires to consider complex models. For a more profound acquaintance with the modern state of the
theory of electromagnetoelastic interactions the reader is referred to, e.g., [1].

Statement of the problem. Consider a simple model consisting from two differential equations,
one of them is a hyperbolic equation (an analog of the Lamé system) and another one is a parabolic
equation (an analog of the diffusion approximation of Maxwell’s system) coupled by nonlinear terms
in both equations. In the case p = const, pu = const we can form the following 1D non-dimensional
model system (cf. [2])

hy = (rhz)z - (hut)z - (Tj)m

Ut = (VQUz)z - phhz + f7

where h,u, j, f are dimensionless scalar analogues of the magnetic and elastic fields, electromagnetic
and elastic forces, correspondingly; r~! = pLVyo is the magnetic Reynolds number, p = uH3/pVi,

v=1/(A+2k)/pV§ is dimensionless velocity of elastic waves propagation; p is the density of the
medium, p is the magnetic permeability, o is the electroconductivity, A\, x are the parameters
of Lamé, and L, V,, Hy are characteristic values of length, seismic velocity and magnetic field,
respectively. In this paper we assume that f admits the following representation

f(z,t) = d(t)g(z,1).
Inverse Problem. Determine o set of the functions
hi@T—’R> u:@T—>R, ¢:0,T] =R
such that

hy = (Thz)z - (hut)z - (Tj)27 (Z’ t) € Qr,

(1)

Uttt = (VZUZ)Z — phh, + ¢g, (Z7t) € Qr, ( )

h(£l,t) =0, wu(£l,t)=0, te(0,7), (3)

h(z,0) = ho(2), u(z,0) =ug(z), u(z0)=ui(z), z€q, (4)

1
/ p(2)hhs dz = —/ ph2dz = (1), te0.T], (5)
Q 2 Ja
ol
where p € Wo(2) and Qr = Q x (0,7), Q = (=I1,1). The functions r,v,g,j are supposed to
be piecewise smooth functions with jumps in the points z, @ —l < 21 < 29 < -+ < 2y < 1
O<ro<r(z)<ri<oo, 0<yy<v(z)<wvi <oo; ¢ € Ls(0,T), p is a positive number and

/Qp(z)g(z,t) dz>po >0, tel0,T]. (6)
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At the points of discontinuity we assume the fulfilment of the following transmission conditions

[h]ZZZi =0, [u]ZZZz‘ =0, (7)
[r(he = §)]omz; =0, [VPuz)ies. =0, i=1,2,...,m. (8)

Basic results. Assume that the functions r, v, the free members ¢g, j, the constant p and initial
data ho,up, w1 in problem (1)-(4), (7)-(8) enjoy the properties

a) the functions 7,v,g,j are supposed to be piecewise smooth functions with jumps in the
points zp,: —l<z1 <2< - <zp<l; 0<rg<r(z)<r <oo, 0<1y<v(z)<iny <
o0; ¢ € Le(0,T) and p is a positive number;
_ ol
b) ho € CQ(Q),CM S (0, 1),h0<:i:l) =0, and ug € W2(Q) and u; € LQ(Q) .
For direct problem (1)—(4), (7)-(8), the following existence and uniqueness theorem holds under
the assumption that function ¢ is known.
Theorem 1.In the conditions, formulated above, problem (1)—(4), (7)—(8) has a unique solution

o 1’1

h(z,t) € Va(Qr), ulzt) € Wy (Qr).

For inverse problem (1)—(8) the following existence and uniqueness theorem holds .
Theorem 2.For sufficiently small values T > 0 inverse problem (1)—(8) has a unique solution,
which can be obtained by the method of successive approzimations.
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