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Discussion of Task 2



a) Neighbourhood Function

� Define the neighbourhood function to return the set of solutions withing 

a Hamming distance d from the solution x.
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a) Proof
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solution of Michael Haspra, Stefan Mueller, and Timo Wuersch



a) Proof continuation
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solution of Michael Haspra, Stefan Mueller, and Timo Wuersch



a) Pitfalls

� Exercise care in writing

� Do not write something like „it is obvious, that the property holds“, 

try prooving the property.
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try prooving the property.

� Proofing the property for a specific example is not sufficient.

� Show both directions! <= as well as =>



b) Randomized Local Search

Maximization problem:

(X, ℜ, f, ≥)
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� There is always just one solution in the memory.

� A new solution is generated by locally perturbing the current one.



b) Result
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b) Select uniformly in Nd(x)

� To get a solution                               get first the distance d‘ you want, then 

flip d‘ bits randomly.

� Pay attention to pick d‘ according to the size of the neighbourhoods!

� Example: n = 6:

)(xNx
dt

∈
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� Randomly pick a number between 0 and 63. Select the highest interval, 

such that the according sum is greater than the number you picked.

� E.g., 15: 15 is smaller than 22 and greater equal than 7 => Flip 2 bits.

� E.g., 42: 42 is smaller than 57 and greater equal than 42 => Flip 4 bits.



b) Pitfalls

� Take care of sampling uniformly from the neighbourhood!

� Don‘t forget to add a legend!

� Use a logarithmic or linear scale

� Plot 100‘000 iterations!

� You should get the best results using d between 2 and 5. The 
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c) Solution space shape
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d) Metropolis Algorithm

T=2 T=3 T=5

T=50
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T=10

T=20

T=50

solution of Markus Jehl and Stefan Dahinden



Influence of T, Influence of Neighborhoodsize
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