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equilibria exist. 
The more general elliptic problem 

{ 
-~u = AU + a+(x)lulq-1u - a_(x)luIP-1u 

U(X) = 0 

xEn 

xE an (8) 

with 1 < q < p < Ps and a_, a+ 2': 0 was considered by Alama and 
Tarantello47 and Chang and Jiang. 34 In both articles multiplicity results are 
obtained. In the latter, the existence of a nodal solution is proved under the 
assumption of an a priori bound for positive solutions. Chang and Jiang52 

also apply the parabolic flow method presented here to problem (8). 
As at the end of Section 3.3 we consider the existence of solutions 

with prescribed behavior in n±. In G6mez-Reiiasco and L6pez-G6mez123 

it is conjectured (backed up by numerical computations) that, at least for 
large - A and in one space dimension, one should expect the existence of 
a multitude of positive solutions that have most of their mass in n+, dis­
tinguished by the number and locations of masses in the components of 
n+. In [17,18] this conjecture is interpreted in the setting of systems that 
model the population dynamics of two species in a heterogeneous habi­
tat. The conjecture is proved by Gaudenzi, Habets and Zanolin128,129 in a 
slightly different setting, not using A as a parameter but instead consid­
ering g(u) = (a+(x) -IJa_(x))luIP-1u, where a± > 0 on n± and a± = 0 
on n'f. If n is the number of components of n+ then for large J.l > 0 they 
obtain 2n 

- 1 positive solutions, given by the combinatorial possibilities 
of distributing a positive number of masses on the components of n+. It 
would be interesting to understand the parabolic dynamics in this setting. 
Moreover, can one construct nodal equilibria in the spirit of the one dimen­
sional case (see the end of Section 3.3), and what are the characteristics of 
the corresponding parabolic dynamics? 
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