Bernd Finkbeiner Problem Set 8
Rudiger Ehlers Summer term 2011

Andrey Kupriyanov Due: June 9, 2011

Automata, Games, and Verification

1. LTL-to-Alternating-B Uchi (tutorial A: group G09, tutorial B: group G12)

Give an alternating Biichi automatohand a nondeterministic Buchi automatdhsuch
that
L(A) = L(A") = models((Fp) W (Gq)).

Use the construction from the lecture to obtzin

2. Complete Alternating Buichi Automata (tutorial A: group G11, tutorial B: group G02)

An alternating automaton is calledmpl ete iff neithertrue norfalse are in the mapping of
0 (run trees of complete alternating automata have only tefinianches and every input
word has a run tree).

Prove or give a counter-example to the following statement:
Every language that is recognized by an alternating Bugturaaton is recognized by a
complete alternating Buichi automaton.

3. Alternating vs. Deterministic Automata (challenge problem)
Consider the following family of languagés,:

L, ={vi#uvaSup| v €{0,1,#}*
Vo € {0, 1, #}*
ue {0,1}"
Be{0,1,#,8}* }.
a) Construct a family4,, of alternating Biichi automata with(.4,,) = L,, such that
each automatosl,, has onlyO(n) states.

b) Show that any deterministic Muller automaton that reizgs/,, has at leasp?"
states.



