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Exercise 3.1

Explain the impact on the value of the tabu tenure parameter in Simple Tabu Search on the diversification vs.

intensification of the search process.

Exercise 3.2

Which tabu attributes would you choose when applying Simple Tabu Search to the TSP? Are there different pos-

sibilities for deciding when a move is tabu? Could it make sense to use two tabu lists with different parameter

settings for the tabu tenure? Characterize the memory requirements for efficiently checking the tabu status of

solution components.

Exercise 3.3

Why is it preferable in Dynamic Local Search to associate penalties with solution components rather than with

candidate solutions?

Exercise 3.4

Design a guided local search algorithm for the quadratic assignment problem. Consider, in particular, the compu-

tation of the utility measure as it is required for guided local search.

Exercise 3.5

One general idea that can be exploited in SLS is to modify the input data associated to an instance slightly and

used the modified data to perform a local search on it. Such data perturbations could, for example, change the

coordinates of some cities for a given TSP instance. Consider possibilities of how one could use such an idea to

define a perturbation in the context of iterated local search.

Could one define, based on this idea, a general purpose SLS method?

Exercise 3.6

In almost all GRASP implementations, the iterations are independent of each other. In particular, GRASP does not

use memory between the iterations and, thus, does not learn from the history of the solutions found. Which kind

of memory could be introduced into GRASP to

• improve the solution quality;

• avoid redundant work.

Propose such strategies that make the iterations of GRASP dependent on each other. In particular, consider how

elements from other SLS methods we have seen in the lectures could be adapted for usage together with the ideas

underlying GRASP.

Exercise 3.7

Try to design an ant colony optimization (ACO) algorithm for the Quadratic Assignment Problem (QAP). Try to

think first of an appropriate constructive heuristic for the QAP. Consider what are the type of construction decisions

that one needs to do. Based on these preliminary consideration, define appropriately pheromone trails and develop

the probabilistic construction rule of the ACO algorithm.

Exercise 3.8

Consider an advanced ACO algorithm such as Max-Min Ant System (MMAS) or Ant Colony System (ACS). In the

phermone deposit, one may consider making the amount of pheromone deposited a constant, that is, independent
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of a solution’s quality. Would you expect this to have a major impact on the performance of the algorithm. Would

your conclusion change if you would consider Ant System? For the latter question consider the differences in the

choice of the ants that deposit pheromone.

Exercise 3.9

Show that combining two solutions with one point crossover can yield infeasible solutions, in general. Consider

for this task the TSP, where candidate solutions are represented as permutations.

Design crossover operators which, when crossing two permutations yield again a permutation. Consider which

different principled options one may have to design such crossover operators.

Exercise 3.10

Assume you have a memetic algorithm that uses a population size of 1! Consider the usage of either a (1, 1) or a

(1 + 1) selection. Describe the resulting algorithm in terms of iterated local search.

Exercise 3.11

In evolutionary algorithms, one potential problem is the early stagnation of the search due to a convergence of the

population to a small part of the search space. One possibility to avoid this is to choose the mutation strength (or

mutation probability) in dependence of the population diversity.

• How would you measure the diversity of a population? For an answer, also think of different solutions

representations, for example, bit strings or permutations.

• How would you choose the mutation strength in dependence of the population diversity?

• Which influence does have the selection scheme for survival (generational vs. overlapping populations) and

the selection pressure on the success of the variation of the mutation strength?

• Which possibilities exist in ACO to increase the diversity of the solutions that are generated by the algorithm?

Exercise 3.12

The various SLS methods that we described in this chapter can be classified according to different criteria like (1)

the usage of a population of solutions, (2) the explicit usage of memory (other than just storing control parameters),

(3) the number of neighbourhoods used in the search, (4) the modification of the evaluation function at computation

time, or (5) the inspiring source of an algorithm (e.g. by natural phenomena). Consider the SLS methods we

presented here in some detail and discuss how they can be classified.


