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Existence theorems for Monge-Ampere equations in RN
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1. Introduction

Our aim is to establish the existence of positive radial entire solutions u(x)
of nonlinear partial differential equations of the Monge- Ampere type

(1) det(D2w) = azlw + A/(|x|,w, |Dιι|), xeRN

9

which grow like constant multiples of \x\2 as |x| -» oo, where α > 0 and λ e R
are constants and fe C(£>, R), D = R+ x R+ x J?+, R+ = (0, oo), R+ = [0, oo).
Detailed hypotheses on / are listed in §2. Under modified conditions we also
prove (Theorem 3) the existence of radial entire solutions of (1) which are
positive in some neighborhood of infinity.

As usual, \x\ denotes the Euclidean length of a point x = (xi9 . . . , XN) in RN,
D, = d/dxi9 Dtj = DtDj for ί, j = 1, . . . , AT, Du = (D, u, . . . , DN u\ A = Σf=1 Dii9 and
D2u is the Hessian matrix (D0 w).

An entire solution of (1) is defined to be a function u e C2(RN) satisfying (1)
at every point x e RN. We seek radially symmetric entire solutions u(x) = y(t\
t = \x\, of (1) such that

(2) 0 < lim inf^ m Γ 2 y(t) , lim sup^^ Γ 2y(t) < oo .

In particular our results apply to the following special cases of (1):

(3) det (D2w) = αJw + λp(\x\)u\ x e RN

(4) det (D2u) = *Δu + λp(\x\)eu , x e RN ,

where γ is a positive constant and p e C(R+, R). If p(t) = 0(ί~2y) as f->oo,
Theorem 1 implies that (3) has an infinitude of positive radial entire solutions
u(x) = y(\x\) satisfying (2), for all sufficiently small \λ\. If in addition γ < N
and p(t) > 0 on /?+, Theorem 2 shows that (3) has positive radial entire
solutions satisfying (2) for all λ > 0.

If p(t) = 0[exp (-2αNί2)] as t -> oo, where

(5) αN = (αΛΓ)1/^-1) , N > 3 ,

Theorem 1 implies that (4) has an infinitude of positive radial entire solutions
u(x) = y(\x\) satisfying (2) for sufficiently small \λ\. Theorem 3 establishes, for


