
INF3490 exercise answers - week 2 2013

Problem 1

The (1 + 4) ES would generate four candidate solutions from the same origin
before potentially changing parent instead of one. This would make for a more
informed choice in which direction to move in the search space. The higher
λ is, the more information is gathered about the neighborhood of the current
solution. Recall that greedy search checks out all neighbors before making a
move, while hill climbing on makes one. So we would expect the (1 + λ) ES to
behave increasingly like a greedy search as we increase λ.

Problem 2

An adaptive search strategy will, in most cases, increase the convergence rate
of the search especially in the late stages. However, it does not by itself help
avoid getting stuck in local optima.

Problem 3

When strategy parameters are mutated �rst, the change in strategy has imme-
diate e�ect on the new solution that is created. Thus the �tness of this solution
also indirectly rates the strategy to some degree. If the strategy parameters are
mutated after the solution parameters this link is weaker, and we would expect
the strategies to adapt slower, if at all.

Problem 4

Typical population development:
{4, 3, 2, 1} → {4, 3.5, 3.5, 3} → {4, 3.75, 3.75, 3.75} → {4, 3.875, 3.75, 3.75}

Problem 5

The best solution will always survive as an o�spring, so it just needs to be cre-
ated at least once in the �rst place. If parents are drawn without replacement
the probability is zero - 4 can only be one of the parents. Otherwise the prob-
ability of any one o�spring having 4 as both parents is 1

4 ·
1
4 = 1

16 . The chance

of none of the eight o�spring having 4 as both parents is
(
15
16

)8 ≈ 0.597 and so
the probability of the solution surviving is 1− 0.597 = 0.403.

Problem 6

Typical population development:
{4, 3, 2, 1} → {4, 3, 2, 3} → {4, 4, 3, 2} → {4, 4, 4, 3}
Although the mechanisms are quite di�erent both algorithms move towards

a population of only 4's (or, at least some close approximate of 4), as expected.
We can see that while the ES is able to generate a number of new variants of
the original solutions through recombination, the EP is completely dependent
on its mutation operator to create anything new.
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