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Abstract

In this paper, we study the existence of positive radial
solutions for a nonpositone semilinear elliptic boundary
value problem of the form —Au=Af(u) in Q, u=0 on 01,
where () denotes the unit ball in R" (n=2)and A >0 is a
real parameter. The nonlinearity satisfies the nonpositone
condition f(0)<0, which creates substantial analytical
difficulties since the classical maximum principle
cannot be directly applied near the origin.

Assuming that f has exactly three positive zeros, is
convex after its largest zero, and satisfies appropriate
superlinearity and growth conditions, we investigate
the structure of radial solutions. By exploiting radial
symmetry, the elliptic problem is reduced to an
ordinary differential equation. The shooting method is
then applied to prove the existence of positive radial
solutions. Furthermore, we analyze the qualitative
behavior of the associated initial value problem.

© ICRAMCS 2026 Proceedings ISSN: 2605-7700

References

[1] H. Berestycki, L. Nirenberg, On the method of moving planes and the sliding method, Bol. Soc. Bras. Mat., 22

(1991), 1-37.

[2] D. G. de Figueiredo, J. P. Gossez, Strict monotonicity of eigenvalues and unique continuation, Comm. Partial

Differential Equations, 17 (1992), 339-346.

[3] A. Castro, C. Maya, Radial solutions for semilinear elliptic problems in a ball, J. Differential Equations, 102 (1993),

1-17.

[4] M. Korman, Y. Li, On the exact multiplicity of positive solutions for a class of semilinear problems, J. Differential

Equations, 226 (2006), 117-135.

[5] P. L. Lions, On the existence of positive solutions of semilinear elliptic equations, SIAM Review, 24 (1982), 441-

467.

ICRAMCS 2026 | Cadi Ayyad University, Marrakech, Morocco



