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Abstract: 
 
In this talk, we will examine a new tool for proving inexpressibility results for first-order logic introduced 
by Fagin, Lenchner, Regan and Vyas [1], so-called multi-structural (MS) games. While the classical tool 
for this task, Ehrenfeucht-Fraisse games, captures the quantifier depth of a sentence needed to separate 
two structures, MS games capture the number of quantifiers needed to separate two classes of 
structures.  
Such games are therefore easier for Duplicator to win and so, in principle, provide a powerful technique 
for proving inexpressibility results. This talk will discuss the results obtained by using these games in [1] 
and [2], before moving on to discuss ongoing work which extends these games to the k-variable 
fragment of FO. As a first application, we can tackle the following question: given two n-element 
structures A and B, that can be distinguished by the k-variable fragment of first-order logic what is the 
minimum f(n,k) such that there is guaranteed to be a sentence ϕ with at most f(n,k) quantifiers, such 
that A⊨ϕ but B⊭ϕ. 
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