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Many mathematical models in Physics and Mechanics lead to the following
free boundary problem: find a realM > 0 and a positive solution of the equation

(1) (|y′|m−2 y′)′ + N − 1

x
|y′|m−2 y′ + ayq − byp = 0, 0 < x < M,

which belongs to C2((0,M))∪C1([0,M ]) and satisfies the boundary conditions

(2) y′(0) = 0, y(M) = y′(M) = 0, M > 0.

Concerning the parameters in (1), N is the space dimension (N ≥ 2), m > 1,
p < q and a, b > 0. The differential operator on the left-hand side of ( 1) is
often called the degenerate m-Laplacian.

In [1] a numerical method has been proposed to approximate the solution
of this problem, where smoothing variable transformations are applied to deal
with the singularities at x = 0 and x = M . Then the problem is discretized by
means of a finite difference scheme.

In the present paper we consider a new numerical approach. First, we rewrite
equations (1),(2) in the new variable z = x/M , and transform them into an
eigenvalue problem, where one of the unknowns is the eigenvalue λ = Mm.
By formulating the original problem in the new variable and applying to the
resulting equations the smoothing variable transformations, prescribed in [1],
we obtain a new BVP, to which the bvpsuite codes [2] can be applied.

The present talk is a joint work with L. Morgado (UTAD, Portugal), E.
Weinmüller, S. Schirnhofer, M. Schönbinger (TU Vienna, Austria).
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