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Sign changing solution

1. Introduction

Let M C [0,1) x X x [0,1) be a corner type domain with finite corner measure

M| = [y, Zdz%, which is a local model of stretched corner-manifolds (4.e. the manifolds
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with corner singularities) with dimension N = n + 2 > 3. Here X is a closed compact
sub-manifold of dimension n embedded in the unit sphere of R"*!. Let My denote the
interior of Ml and OM = {0} x X x {0} denote the boundary of M. The corner-Laplacian
is defined as

Ayt = (10,)% 4+ (00,)2 + ... 4 (00, )% + (rtdy)?,

which is a degenerate elliptic operator on the boundary M. Such kinds of degenerate
operators have been studied by a lot of authors, e.g. [7,10-12]. In [3-5,7], Chen—Liu—Wei
introduced the corner type weighted p-Sobolev spaces, discussed the properties of contin-
uous embedding, compactness and spectrum, and then proved the corner type Sobolev
inequality and Poincaré inequality. They also considered the existence of multiple weak
solutions for semi-linear equations with the corner-Laplacian. There is no result about
the corner Hardy inequality which is crucial in studying the equations with potential. In
the present paper, the authors discuss more information about the solution, for example,
whether the solution changes sign or not. Here we study the following Dirichlet problem
with singular potentials where the nonlinear term is Au + |u|P~2u.

{ —Ayu— pVu = I+ [uP~2u  z:= (r,z,t) € My, (1.1)
u=20 on OM. .

Here A > 0,0 < < 1, 2 < p < 2* and the singular potential function V', unbounded
over OM, satisfies

IVEu| xoa
L 2

< Vmul| vorw (1.2)
2’ (M) Ly? 2

(M)

Our main results can be stated as follows.

Theorem 1.1. Under the conditions above, for any A > 0, the Dirichlet problem (1.1) has
N-1 N
infinitely many sign changing solutions in the weighted Sobolev space ’H;:O 22 )(M)

With the help of Theorem 1.1, we can also consider the sign changing solution of the
following problem by a perturbation method.

{ —Ayu — pVu = Mu+ [ulP~2u+ Bf(z,u) z:= (r,z,t) € My, (1.3)

u=20 on OM,
where we assume
(A). fe CIMxR,R), f(z,s)s >0forall z € Mand s € R; 1irr(1] M = (0 uniformly
s—

) s
in z € M.
Then we have

Corollary 1.1. If the function f satisfies the condition (A) above, then the Dirichlet
N-1 N
problem (1.3) has infinitely many sign changing solutions in H;é 202 )(M)
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