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BOUNDARY VALUE PROBLEMS FOR
SEMILINEAR ELLIPTIC EQUATIONS OF
ARBITRARY ORDER IN UNBOUNDED DOMAINS

MARTIN SCHECHTER

ABSTRACT. We study boundary value problems for equa-
tions of the form Au = f(z,u), where A is an elliptic operator
of order 2m. If A has suitable properties, we can allow f(z,u)
to grow in u to an arbitrarily high power. It is allowed to have
exponential growth even when 2m < n.

1. Introduction. We shall be concerned with boundary value
problems of the form

(1.1) A(z,D)u = f(z,u) in Q,

(1‘2) Bj((lI,D)u=00n 0Q, 1<j<m,

where A(z, D) is a uniformly elliptic operator of order 2m in a (bounded
or unbounded) domain @ C R", and the operators (1.2) cover it on
99, the boundary of Q(cf. [10, p. 224]). If the coefficients of A(z, D)
and the Bj(z, D) as well as 09 are sufficiently regular, then for any
1 < p < 00 the estimate

(1.3) lullzm,p < C(||A(z; D)ullp + [fullp)

holds for u € H>™P(Q) satisfying (1.2), where ||u||x,p is the norm in the
Sobolev space H*P(Q) and ||ul|, is the LP( norm (cf. Agmon-Douglis-
Nirenber [1]). We shall require more: that A(z, D) is a bijective map of
those u € H?™P(Q) satisfying (1.2) onto LP(Q2). Sufficient conditions
for this to hold can be found in 2, 3, 6, 8, 15-17]. We shall show that
it is true for the Dirichlet problem for constant coefficient operators for
which the corresponding polynomial does not vanish on R™ (cf. §2).

Concerning the function f(z,u) we shall assume that

(1.4) |f(z,u) <D Vi(@)|ul®, b >0
k=1
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