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Homework set 11: Hands-on review of the mid-term exam —
dueWednesday7 Mar ch

Totalnumberof pointsavailableis 100,andfull creditis equivalentto 100points.

1. (after Lewis and Papadimitriou)A nondeterministicfinite automatonis a quintupleM ��
K � Σ � ∆ � s � F � , whereK is a finite setof states,Σ is analphabet,s � K is theinitial (or start)

state,F � K is the set of final states,and ∆, the transitionrelation, is a finite subsetof
K � Σ ��� K.

Supposea triple
�
q � u � p � is in ∆. This meansthat the automatonM, whenin stateq, may

consumea string u from the input string, andenterstatep. Note that the string u canbe
arbitrarily long.

Theautomatonacceptsastringif thereis asequenceof steps,startingat theinitial state,that
endsin oneof thefinal states,with theentireinput stringconsumed.

2. Write a setof Prologpredicatesto simulatethe workingsof a nondeterministicfinite au-
tomatonasdescribedabove.

Themainpredicateaccepts/1 shouldbeinvokedasfollows:

?- accepts([a,a,b,b,a,b,a,b,a,a]).

3. You may assumethe existenceof predicatesstartstate/1, acceptstate/1, and
transition/3, that describethe statesandtransitionsof a particularnondeterministic
finite automaton.For example,hereis a setof Prologpredicates,in theform asabove, that
describea nondeterministicfinite automatonfor the languageof stringsover the alphabet	

a � b 
 thatendin ab:

startstate(s1).
acceptstate(s2).
transition(s1, [a], s1).
transition(s1, [b], s1).
transition(s1, [a,b], s2).

4. You shouldtestyour programon at leastthe following queries,usingthenondeterministic
finite automatondefinedin theexample:

?- accepts([a,a,b,b,a,b,a,b,a,a]).
?- accepts([a,a,b,b,a,b,a,b,b,a]).
?- accepts([a,a,b,b,a,b,a,b,a,b]).
?- accepts([a,a,b,b,a,b,a,b,b,b]).


