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Abstract. In this paper we study the existence of nodal solutions of the equation -~u = 
lul2*-2u with homogeneous Dirichlet boundary conditions. We first derive some compact­
ness lemmata for Palais-Smale sequences of functions which change sign and then apply 
these results to obtain an existence theorem in a symmetric domain. 

Introduction. In this paper we study the existence of solutions which change 
sign of the homogeneous Dirichlet problem 

{ -au= lul2._2u inn 

u = 0 on an, (1) 

where n is a bounded domain in R,N, N :2:: 3, with smooth boundary and 2* = J~2 • 
The solutions of (1) correspond to the critical points of the functional 

(2) 

As is well known, the main difficulty in studying (1) or the related functional (2) 
is that 2* is the critical exponent for the Sobolev embedding HJ(n) ~ U(n); i.e., 
when s = 2*, such embedding is continuous but not compact. This implies that 
F does not satisfy the classical Palais-Smale condition and therefore the standard 
variational techniques do not apply directly to problem (1). 

This lack of compactness makes (1) totally different from the analogous subcrit­
ical problem, since the Pohozaev identity {[17]), applied to {1) gives 

~ian I~~ 12 (x. v) da = 0, (3) 

where vis the outer normal to an and {3) implies the nonexistence of positive or 
nodal solutions of (1) whenever n is strictly star-shaped. 
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