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Abstract In this paper, the inversion of coefficients Lame’s parameters A, p and
dissipative factor + in one order dissipative elastic wave equation in the vector form is
disenssed. Under some smoothness conditions, we have proved the existence, unique-
ness and extension theorems of the local solution to the inverse problem by means of an
equivalent integral system. Stability, well-posed property of the solution and the prop-
erty of the solution at the end point of the largest existence interval are also researched.
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1. Transformation and Decomposition of the Basic Model

It is well-known that there are many inverse methods for the parameters of medium
characteristics in plane stratified medium [1-4], but few works concerning dissipative
effection because of the complexity. In this paper, starting with 2-D one order dissipa-
tive elastic wave equation in the vector form, we are going to set up the inverse method
for the Lame's parameters A, ¢ and dissipative factor ~ in plane stratified medium si-
multaneously. Through transforming and decomposing the inverse problem for A, u, vy
in 2-D one order dissipative elastic wave equation in the vector form into the inverse
problem for A, g, v in 1-D one order partial differential system with a free boundary,
we shall prove the inverse problem well-posed in theory.

Supposing the earth is a linear isotropic elastic semi-infinite plane stratified medium
and has only small displacement no hypocentre inside it, we may study the elastic wave
problem in a plane which is perpendicular to the surface of the earth for the convenience,
In the state of strain, 2-D dissipative elastic wave équﬂtiﬂn which describles the process
of elastic oscillation propagation in the plane can be written in the following one order
vector form [ '
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where [ = (w1, U2, 011,012, 093, ([, @1, T2) 18 time-point coordinate system, x; > (
denotes the depth into the ground with z; = 0 the ground surface, (w1, u2) particle
velocity vector, oy, 4,7 = 1,2 stress tensor, a = (2u)7L, b= A[dp(A + )]
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Lame's parameters A, u and dissipative factor v are the functions of only x; in the plane
stratified medium {(m;,z3) | 1 > 0}, the density p is supposed to be constant 1 for
simplicity.

The initial condition is taken of form

U ltco=0, z3 € (—00,00) (2)
The boundary conditions
1) o =0=8{x2,t), t20,j=1,2 (3)

are called the coupling pulse waves source conditions, §(x9, 1) is Dirac function and the
boundary conditions ' '

Uy |2y=0= gi(F2:8), t>0,—00 <z <o, f=1,2 (4)

are called the additional conditions which are particle velocities measured on the line
{(x1,22) | &y = 0} in two directions of the coordinate axes oxy and oxs,

These equations (1)-(4) form a nonlinear inverse problem for three unknown fune-
tions Az ), plz1) and v(z)) from the particle velocity fields «1(0, 22, ¢), u2(0, z2,t) due
to the coupling transverse and longitudinal pulse waves simultaneously at normal inci-
dence g5 |z, =0= 8{x3,t), t = 0, § = 1,2. Tt is the basic model in the paper.

Let [J (x,v,t) be the Fourier transformation of [/ (x1,Z2,t) with respect to x2, &k, =
e | — e
Vil RBp = A+ Zp, o= i, ks(z1)dzi, U = RV, Biln) = v(n) + k715, Ba(n) =
~1 4k = 3
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