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Abstract

We consider an inverse heat conduction problem, the Sideways Heat Equation, which
is a model of a problem, where one wants to determine the temperature on both sides
of thick wall, but where one side is inaccessible to measurements. Mathematically it is
formulated as the following problems for the heat equation in a quarter plane, with data
given along the line x = 1, where the solution is wanted for 0 · x · 1:

8
<
:
uxx = ut; x ¸ 0; t ¸ 0;
u(x; 0) = 0; x ¸ 0;
u(1; t) = g(t); t ¸ 0; ujx!1 bounded:

(1)

Of course, since g is assumed to be measured, there will be measurement errors, and we
would actually have as data some function g" 2 L2(R), for which

kg" ¡ gkL2(R) = kg" ¡ u(1; ¢)kL2(R) · ": (2)

where the constant " > 0 represents a bound on the measurement error and we always
assume that u(x; ¢) ´ 0; g(¢) ´ 0 for t · 0.
The problem is ill-posed in the sence that the solution (if it exists) does not depend

continuously on the data. We consider regularization of this problem based on replacing
the time derivative in the heat equation by wavelet-based approximations. The wavelets
regularization method for this problem is proposed earlist by T.Regi¶nska in [1] (1995), but
there is a gap in the proof of main result of this paper. The present paper is ¯rstly devoted
to modify the main conclusion in [1], give a new result with complete proof. Secondly,
we will present another wavelet regularization method for problem (1) by the techniques
with which the non-characteristic Cauchy problem of a class of parabolic equations have
been considered.[2;3]
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