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Nondeterminism

e Given an input, there can be more than
one legal sequence of steps to process
the Input.

 The Input Is accepted If at least one legal
sequence of moves ends up in an
accepting state.



Power Sets

Let S be aset. The power set of SIS
P(S) = {RIRc S}



Nondeterministic Finite Automata

An NFA M isa5-tuple M =(0,%,6,q,, F),
where

O 1s a finite set of states;

> Is an alphabet, 1.e. a finite set of symbols;
5:0x(Zuiej) - PO)

g, € Q Is the start state;

F < Qs the set of accepting states.



Instantaneous Descriptions (IDs)

An 1D for an NFA is a pair (¢, x)where g € Qi

the current state and x € " is the unread part of
the input.

ForanystringxeX andanyaeXora=¢,
(q, ax)H (r,x) if andonlyif r e 5(q, x).

—" isarelationon IDs,i.e./ — J if and only
It there is a sequence of zero or more — relations
that starts with 7 and ends with J.



NFAs and Their Languages

5*(q, x)z {r | (q, x) " (r, 5)};

If M isan NFA, then L(M) = {xe X6 (q,x)"F = @}



NFA = DFA

Theorem: Let N bea NFA.Then thereisa DFA
D such that L(N) = L(D)is regular.

Proof :Let N =(0,,2.,5,.¢,. Fy ) Construct
anew DFAD=(0,,%,6,.q,,F,)where
1.0, = P(O, )

2.§D(R,a)= U&;(r,a),R €Q,,ae’;

reR

3'5;7(QN’6):qD;
4.F,={ReQ,|RNF, # D}

By construction, &, (g, x)=y(gy,x) forallxe 2",



DFA = NFA

Theorem (DFA — NFA): If Lisregular, there is some NFA
N such that L(N)= L.

Proof : Let L be a regular language. There must be

some DFA D =(0Q,%,6,,¢,, F )with L(D)= L. We

can make D into an NFA by defining

5N(q,a)= {5D(q,a)}, forgeQanda eX.



