ON A SIDEWAYS PARABOLIC EQUATION^1

Dinh Nho Hàoyz and H.-J. Reinhardtz yHanoi Institute of Mathematics, P. O. Box 631 Bo Ho, 10 000 Hanoi, Vietnam zUniversität - GH - Siegen, FB Mathematik, 57068 Siegen, Germany

Abstract

The sideways parabolic equation in the quarter plane

ut = a(x)uxx + b(x)ux + c(x)u, x 2 (0, 1), t 2 (0, 1), u(1, t) = g(t), t 2 (0, 1), u(x, 0) = 0, x 2 (0, 1)

is considered. This is a model of a problem, where one wants to determine the temperature on both sides of a thick wall, but one side is inaccessible to measurements. This problem is well-known to be severely ill-posed: a small perturbation in the data g may cause dramatically large errors in the solution. The results available in the literature are mainly devoted to the case of constant coefficients, where one can find an explicit representation for the solution to the problem. In this note a stability estimate of Hölder type for the solution of this general problem is established, it is also shown how to apply the mollification method proposed by the first author ([1, 2, 3]) to solve the problem in a stable way.

References

[1] Dinh Nho Hào: A mollification method for ill-posed problems. Numer.

Math. 68(1994), 469–506.

[2] Dinh Nho Hào: Methods for Inverse Heat Conduction Problems. Habilitationsschrift, University of Siegen, 1995, 249 pages.

[3] Dinh Nho Hào: A mollification method for a noncharacteristic Cauchy problem for a parabolic equation. J. Math. Anal. Appl. 199(1996), 873– 909.

1Inverse Problems 13 (1997), 1 { 13.