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1. Introduction to Combinatorial Problems [20 min] 
2. Systematic Search Techniques [30 min] 
3. Metaheuristics [20 min] 
4. Change, Uncertainty, and Preferences [20 min] 
5. Machine Learning for Modeling and Solving [20 min] 
6. Conclusion [10 min] 
  

Outline 
 

Combinatorial applications, such as timetabling, resource allocation, scheduling, and planning, consist of finding a 

good / best consistent scenario satisfying a set of constraints while optimizing some objectives, including user pref-

erences. In addition, constraints and objectives might not be explicitly defined and often come with uncertainty due 

to lack of knowledge, missing information, or variability caused by external events. Finally, in some applications such 

as, these constraints and objectives can be temporal, spatial, or both. In the latter case, we are dealing with entities 

that occupy a given position in time and space.   

 

The aim of the tutorial is to provide attendees with the necessary tools to address the above challenges when tack-

ling a combinatorial application. We will present a general approach that covers both systematic search and me-

taheuristics. We will show how systematic search is enhanced, in practice, via constraint propagation and variable 

ordering heuristics. Metaheuristics will be described through a set of trajectory-based and population-based nature-

inspired techniques. We will consider cases where constraint problems occur in dynamic environments and situa-

tions where some of the relevant information is incomplete/uncertain. Finally, to deal with requirements and de-

sires that are not explicitly defined, we will explore constraint and preference learning algorithms. 
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