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Proof
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with probability very close to 1
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~1-0(sh)

We have unfair random walk
biased away from the global optimum
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Asym. Mutations with |z| = ©(n*/?) on Plateau (cont.)

We have

We have

We know

Prob (increase number of 1-bits | change number of 1-bits)

= 0(:r)

Prob (decrease number of 1-bits | change number of 1-bits)
~1-0(sh)

unfair random walk
biased away from the global optimum

reaching global optimum in spite of this bias
very unlikely (weakly exponential)
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Asym. Mutations with |z| = ©(n*/?) on Plateau (cont.)

We have

We have

We know

Prob (increase number of 1-bits | change number of 1-bits)

= 0(:r)

Prob (decrease number of 1-bits | change number of 1-bits)
~1-0(sh)

unfair random walk
biased away from the global optimum

reaching global optimum in spite of this bias
very unlikely (weakly exponential)
due to result on gambler's ruin problem
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Asym. Mutations with |z| = ©(n*/?) on Plateau (cont.)

We have  Prob (increase number of 1-bits | change number of 1-bits)

= 0(:r)

Prob (decrease number of 1-bits | change number of 1-bits)
~1-0(sh)

We have unfair random walk
biased away from the global optimum

We know  reaching global optimum in spite of this bias
very unlikely (weakly exponential)
due to result on gambler's ruin problem

Observation  still weakly exponential
in a weakly exponential number of attempts
(number of attempts sufficiently small)
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Things to remember

e asymmetric mutations
e comparison with standard bit mutations

e small and large mutations
e speed-up on ONEMAX

e carefully biasing variation

Take Home Message

e Incorporating domain knowledge is usually beneficial.

e Biasing variation can speed search considerably.

e Think and check what you've done.

Summary
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