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Exercise 1: Ehrenfeucht-Fraissé Games
Let n € N be arbitrary. Which is the maximal number of rounds k € N such that the duplicator
has a winning strategy for Gy ((ab)2"*1, (ba)2"*1) ?

Hint: First see what happensforn =1andn = 2.

Exercise 2: More Ehrenfeucht-Fraisse Games
Let n € N be arbitrary. For which k does the Duplicator win Gy (a"ba", a”ba””)?

Exercise 3: Star-Free Languages
Prove or disprove whether the following languages over £ = {a, b} are star-free:

a) (ab U ba)*
b) (a U bab)*

Q) Lodd = {w € Z* | w has odd length }

Exercise 4: Star-Free = FO[<]-definable

a) Letw=ag...an € Z*beawordandleti,j € Nsuchthat0 <i < j < n.Show that for every
closed FO[<]-formula ¢ and FO-variables x, y with Z(x) = i, Z(y) = j, there is a formula \(x, y)
such that

Sw),ZF pifandonlyif Sa;...q) F .
b) Deduce from f) that FO[<]-definable languages are closed under concatenation.

¢) Prove using structural induction that every star-free language is FO[<]-definable.



