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3 Evolutionary algorithms

3.1

Method of the fitness based partition

The artificial function ONEMAX is defined as

ONEMAX(z) =) zi;z € B" (1)
=1

Show that the expected optimisation time for an (1 + 1)-EA on ONEMAX is O(nlogn)

3.2
a)

Method of the expected progress
The artificial function LONGPAT Hy(z) is defined as
nd 4+ if z =v;
LONGPATHk(l') = 77,3 _ (n ) 2521 1’1) _ Z?:k+1 else (2)

The variable v; results from the definition of a long k-path of dimension r. The long k-path
of dimension 1 is P} = (0,1). Let P{""* = (vy,...,v;) be the long k-path of dimension n — k.
The long k-path of dimension n is defined by

Pl = (okvl, Ok’Ug, ce. 7Ok’Ul, Okillvl, ce. 701k711]l7 1kvl, lkvl_l, ce lk’Ul) (3)
Show that the expected optimisation time of the (1 + 1)-EA on LONGPATH /= is
S} (n%2ﬁ)
The function LEADINGONES is defined as
LEADINGONES(z) =Y [[jizeB” (4)
i=1j=1

Show that the expected optimisation time of the (1+1)-EA on LEADINGONES is © (n? + n)



