
 
 

  

Multi-agent systems are characterized by different agents — 
humans or robots — that each have their own goals or 
preferences. For instance, in classical stable matching 
problems agents have a preference to which agent they want 
to be matched. In games — in this context defined as 
situations in which agents have to make strategic decisions — 
agents have preferences regarding the outcome of the game. 
A well-known example is the ‘Battle of Sexes’, in which a man 
and woman wish to go out together, but the wife prefers to go 
to the theatre, whereas the husband prefers to attend a 
soccer game. Moreover, the preferences are not necessarily 
subjective of nature: they can for instance be based on 
compatibility, as in donor-patient matching problems. In 
multi-agent systems it is a challenge to characterize stable 
outcomes on the one hand and to detect these consensus-
outcomes or coordinate agents towards them on the other 
hand. These are the type of problems that we considered in 
this thesis. 
 
In the first part we used the logical programming language ASP 
to compute optimal stable matchings. In the second part we 
focused on Boolean games, in which agents can choose to 
undertake an action or not, and each agent aims to fulfil a 
logical expression. By means of ASP we implemented the first 
general solver for these games. Next we extended the 
framework to allow agents to have incomplete or uncertain 
information about the other agents’ preferences. To this end, 
we used possibilistic logic. Finally we investigated how agents 
in Boolean games can reach a consensus. Among others we 
developed a negotiation protocol such that the agents are 
guaranteed to reach a fair and efficient outcome. Furthermore 
we showed how conditional commitments can be used to 
formalize negotiations. 
 
Not only have these results broadened and deepened our 
insight into optimal stable matchings and Boolean games, they 
have also contributed to closing the gap between theory on 
the one hand and practical implementation and applications 
on the other hand. 
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