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Summary  :  
The Stable Matching Problem (SMP) is a classic combinatorial optimization problem, which is 
extremely relevant to economists, computer scientists, mathematicians and game theory experts, 
ever since its introduction by [Gale and Shapley, 1962].  
According to [Gusfield and Irving, 2002], the term matching implies that the individuals or elements 
of sets participating in the problem are to be matched or assigned to each other, based on some 
specified criterion. In this problem, the criterion is to achieve stability, considering the preferences 
fixed by the participants.  
This general scenario provides a model for application of this problem in some particular cases. In 
the classical Stable Marriage Problem, the aim is to create a one-on-one matching between two 
sets of the same size, representing the heterosexual marriage between men and women. Another 
relevant application is the allocation of students to universities or residents to hospitals, ensuring 
that institutions do not admit more students/residents than the available places [Gusfield and 
Irving, 2002].  Each agent in the SMP has a particular choice function which determines their 
preferences concerning the agents of the second group. There are two fundamental properties 
related to the choice function theory that are sufficient for the existence of stable sets, as reported 
by [Roth, 1984]:  
Substitutability: let an agent a available in the set of agents A be chosen. If a subset S is derived 
from A and a remains available in S, then a should be chosen from S.  
Independence from rejected alternatives: if an agent a is not chosen from the set of agents A, 
then the choice from a set (A - a) remains the same as for A. In other words, the alternatives that 
are not chosen have no impact on the final choice.  
The objective of this thesis is to consider the structural properties of the set of all stable matchings 
for general case, i.e. many to many. The idea is to understand how the behavior of the lattice 
structure and then develop a efficient algorithms to enumerate all many-to-many stable matchings. 
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