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Abstract. Sub and supersolutions are constructed for the semilinear elliptic equation —Au =
Ag(x) f (u) on all of R* which arises in population genetics. Itis shown that the theory of existence
of solutions is very different in the case n = 1 or 2 and in the case n > 3.

1. Introduction. In this paper we shall discuss the construction of sub- and
supersolutions as well as the existence and nonexistence of solutions of the equation

—Au=r2gx)f@w), O<u<l, xeR"? (1.Dx

which arises in population genetics (see [1, 3]). The unknown function u corresponds
to the relative frequency of an allele and is hence constrained to have values between
0 and 1. The real parameter A > O corresponds to the reciprocal of a diffusion
coefficient so that the case of small A considered in this paper corresponds to diffusion
being large.

‘We assume throughout that g satisfies

g :R” - R is smooth such that g(xp) > 0 for some xy € R

@) and there exists Ry > O such that g(x) < O whenever |x| > Rp.

This assumption corresponds to the fact that an allele has an advantage at some points
x in R (where g(x) > 0), but is disadvantaged for |x| > Ry.

In the population genetics model f is considered to be the cubic function f () =
u(l — u)[h(1 —u) + (1 — h)u], for some constant , 0 < h < 1. We shall assume
throughout that f satisfies the condition

f:[0,1] — R is a smooth function such that f(0) = f(1) =0,

F
() F(0)>0, f/(1) <0, and f(u) >0 forall 0 <u < 1.
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