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Full-day or Half-day (the material can be adjusted) 
 
 
Abstract 
For many optimization problems of interest, the complexity of the 
problem and the computational constraints make it very difficult to 
find an exact solution within a reasonable time. In these cases, it is 
common practice to rely on the use of a heuristic optimization 
algorithm, that can find a good, maybe even the optimal, solution in a 
relatively short time. However, it does not provide precise formal 
guarantees about the quality of the found solution. The course 
surveys the most prominent heuristics and meta-heuristics for solving 
combinatorial optimization problems. The different approaches that 
will be presented make use of different strategies to perform an 
intelligent and computationally efficient search of the solution space. 
The different strategies are derived from various combinations and 
adaptations of principles and ideas from mathematical programming, 
biological and physical systems, and artificial intelligence. The 
characteristics and the performance of the discussed heuristics and 
meta-heuristics are analyzed in the context of different optimization 
problems. The main goal of the tutorial is to provide an overview of 
the field of combinatorial optimization and to develop the ability to 
select and tune the (meta-)heuristic which is the most appropriate for 
the characteristics of the problem under consideration.  
 
The first half of the tutorial will introduce the different metaheuristic 
methods with some examples. It will be made clear under which 
problem conditions each method is promising, and why.  
The second half of the tutorial will show how the methods previously 
introduced can be applied to some practical problems, arising in 
different domains. Also in this part, it will be explained why some 
methods are more promising than others, depending on the 



characteristics of the problem under investigation. 
 
 
Motivation 
The use of (meta-)heuristic methods to solve real problems is 
becoming very popular in all sectors of practical interest. The target is 
represented by researchers dealing with practical problems. They 
should be inspired by the tutorial and develop ideas on how to 
efficiently use heuristic methods in the practical problems arising in 
their sectors. The background of the audience is that gained during 
any undergraduate Computer Science studies (Bachelor and Master). 
 
 
Contents 
Theoretical and practical aspects of: Local Search and gradient-
based methods, Simulated Annealing, Iterated Local Search, Variable 
Neighborhood Search, Tabu Search, Ant Colony Optimization, 
Genetic Algorithms, Particle Swarm Optimization, and Matheuristics 
approaches. The different techniques are introduced and analyzed 
considering optimization problems with different characteristics. 
Example problems include: Traveling Salesman, Set Covering, 
Knapsack, Sequential Ordering, Vehicle Routing and DNA Strand 
design. 
 
 
Material 
The material will be provided upon request. It comes from previous 
tutorial on similar topics, and from the Master course "Heuristics" 
running at the Informatics faculty of Università della Svizzera italiana 
(www.inf.usi.ch), Lugano, Switzerland. 


