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Abstract. We discuss the asymptotic behaviour of positive solutions u. to the Dirichlet 
problem: -D.u- >.(E)u = N(N - 2)uP-• in the unit ball, where p = (N + 2)/(N- 2) is 
the critical Sobolev exponent. We show that the rate of convergence of u, as f --+ 0 varies 
widely with suitable >.(E). 

1. Consider the problem 

(I) { 
-f:::.u- A(c)u = N(N- 2)uP-e 
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where 0 is the unit ball in RN with N ~ 3, p = (N + 2)/(N- 2), c ~ 0 and A(c) 
is a given function of c. 

We recall some known results: 

{1) Every solution of {I) is radially symmetric and decreasing (see [5]). 
{2) If c > 0, problem (I) has a solution Ue for any A(c) < Ao. H c = 0 and if 

N ~ 4, problem {I) has a solution if and only if A{O) E {0, Ao), but if N = 3, 
it has one if and only if A{O) E {~Ao, Ao). Here, Ao denotes the principal 
eigenvalue of -b. on the unit ball (see [3]). 

Here we want to discuss the asymptotic behaviour of Ue as c--+ 0. In [2], Atkinson 
and Peletier, using ODE methods, made the first study when A(c) = 0. There they 
showed that any solution Ue of {I) has the following limiting behaviour: 

where we denote by G(x) the Green's function of -b. on the unit ball, UN is the 
area of the unit sphere in RN and SN is the best Sobolev constant: 

27rN/2 
UN = r(N/2)' 

S = N(N- 2) (r(N/2))2/N 
N 7r r(N) 
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