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Non-stationary function optimization has proved to be
a di�cult subject for genetic algorithms (GAs). Stan-
dard haploid GAs �nd it di�cult to track a moving
target and tend to converge to a local optimum that
appears early in a run. We have surveyed a number of
diploid GAs which use classic dominant recessive ex-
pressions, and outline some possible reasons why they
have failed to gain wide acceptance [3]. A new haploid
system, Shades, is then described which uses polygenic
inheritance, in which several genes contribute to each
phenotypic trait. The �rst instance of this in natural
biology was discovered in 1909 by Nilsson-Ehle when
he showed that the kernel color in wheat, an additive
trait, was in fact managed by two pairs of genes. In-
heritance of genes of this type is known as polygenic
inheritance, and the more loci involved in the calcula-
tion of a trait, the smoother the phenotypic space.

Using polygenic inheritance in a haploid GA can e�ec-
tively be the same as using a diploid GA. Using two
genes to control each trait, we get a range of values as
in table 1. We say that each trait is a shade of 1. Thus,
a phenotype of 0 is a lighter shade of 1. and the darker
the shade of 1, the more likely the phenotype is to be 1.
We compare the Shades system to the well known con-
strained 17-Object 0-1 knapsack problem, taken from
Goldberg & Smith [1]. Fig.1 shows that when the sys-
tem is applied to a genuine non-stationary function, it
can successfully track changes in the environment.

Recently, Lewis et al. reported con
icting results [2] in
which only diploidy representations which supported
DCMs were capable of reacting to changes in their
environment. The problem they examined was sim-

Table 1: Dominance map for the Shades scheme.
A B C

A 0 0
B 0 1
C 1 1

ilar to the knapsack problem used here, except that
the oscillatory period was changed to 1500 from 15.
The conclusions reached in that paper are controver-
sial. Firstly, the oscillatory period of 1500 genera-
tions is considerably longer than that the norm, and
it might be suggested that it is unreasonable to de-
scribe a problem with such a large period of constancy
as non-stationary. A second di�culty is the reliance
on the 20% change in �tness. This may render the
system ine�ectual on problems with small changes, as
evidenced by our initial results on DCM [3].
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Figure 1: Knapsack problem using Shades.
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