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1. Introduction. In [9, 7, 11] the following system was studied:

(I)

8><
>:
��v = Hu(u, v), in ⌦,

��u = Hv(u, v), in ⌦,

u = v = 0, on @⌦,

(1.1)
(1.2)
(1.3)

where ⌦ ⇢ RN is a bounded domain with smooth boundary @⌦ (to be specified later)
and H 2 C1(R2; R) satisfies appropriate growth conditions. Solutions were obtained
by means of a variational principle. Indeed (1.1) and (1.2) are the Euler-Lagrange
equations of the Lagrangian

L(z) =
Z

⌦
rurv �

Z
⌦

H(u, v). (1.4)

Suppose Hu and Hv satisfy the growth conditions

|Hu(u, v)|  c1 + c2|u|p + c3|v|(q+1) p
p+1 , |Hv(u, v)|  c4 + c5|v|q + c6|u|(p+1) q

q+1 ,
(1.5)

with
p, q > 1,

1
p + 1

+
1

q + 1
>

N � 2
N

, N � 1, (1.6)

with c1-c6 positive constants. Then the functional L is of class C1 on

D((��)↵)⇥D((��)1�↵), (1.7)

for some ↵ 2 (0, 1), depending on p and q, where (��)↵ is the fractional power of the
selfadjoint operator �� with domain W 2,2\W 1,2

0 (⌦) ⇢ L2(⌦). The shortcoming of
this approach is the fact that one is not able to formulate the problem variationally
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