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Abstract

In this paper, we consider a Cauchy problem of coupled elliptic equations. We show
that the problem is ill-posed in the sense of Hadamard and a regularization is in order.
Under some weak a priori assumptions on the exact solution, we propose a new regular-
ization method to stabilize the problem when the source term is a global or local Lipschitz
function. Furthermore, we also obtain error estimates between the regularized solution
and the sought solution.
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1 Introduction

Let # be a Hilbert space. Let A: D(A) ¢ H — H and A: D(A) ¢ H — # be lin-
ear, positive-definite, self-adjoint operators with compact inverse on H. Let T be a positive
number, we consider the problem of finding the couple (u,v), (u,v: [0,T] — H ), satisfying

u(t) = Au(t) + F(u(t),v(t)), on [0,T],
v (t) = Av(t) + G(u(t),v(t)), on [0,T],
(u(0),v(0)) = (X1, x2),

(ur(0),0¢(0)) = (01, 02),

where x1, x2, 01,02 are given functions in H and the source functions F and G will be defined
later.

In practice, the data (x1,x2) and (61,602) € H x H are noisy and represented by the
observation data (X1, x2.¢), (01,6,02,) € H x H satisfying

(1.1)

n<e, |01 =01yt 02— O]l <e, (1.2)

xr = xello + [Ix2 =
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