REGULARIZATION OF A NONCHARACTERISTIC CAUCHY PROBLEM FOR A PARABOLIC EQUATION^1

Dinh Nho Hào^2, A. Schneider and H.–J. Reinhardt

Universität–GH–Siegen, FB Mathematik 57068 Siegen, Germany

Abstract

In this paper the non-characteristic Cauchy problem ut − a(x)uxx − b(x)ux − c(x)u = 0 , x ∈ (0, l), t ∈ R, u(0, t) = φ(t) , t ∈ R, ux(0, t) = 0 , t ∈ R

9=
;^{(∗)}

is considered. The problem (∗) is well known to be severely ill-posed: a small perturbation in the Cauchy data may cause a dramatically large error in the solution. In this paper the following mollification method is suggested for this problem: if the Cauchy data are given inexactly then we mollify them by elements of well-posedness classes of the problem, namely by elements of an appropriate ∞−regular multiresolution approximation {Vj }j2Zof L^2(R) which is generated by the father wavelet of Meyer. Within VJ the problem (*) is well posed, and we can find a mollification parameter J depending of the noise level ε in the Cauchy data such that the error estimation between the exact solution and the mollified solution is of Hölder type. The method can be numerically implemented using fundamental results by Beylkin, Coifman and Rokhlin [1] on representing (pseudo)differential operators in wavelet bases. A stable marching difference scheme based on this method is suggested. Several numerical examples are given.

1In: Inverse Problems 11(1995), 1247-1263.

2On leave from Hanoi Institute of Mathematics, supported by the Deutsche Forschungsgemeinschaft