Modeling Computation

Introduction to Formal Languages and Automata
NFAS



DFA that accepts all strings in {a, b}"
that contain aa (2 consecutive as).
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DFA that accepts all strings in {a, b}"
that contain bb (2 consecutive bs).
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DFA that accepts all strings in {a, b}"
that contain aa or bb.
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Nondeterministic Finite Automata (NFA)

« M=(0Q,XA,s,F)
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Example: NFA that accepts all strings in
{a, b, c}” that contain ababa.
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Example: NFA that accepts all strings in

£0,1}* that end with 111 or 000,
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Language Recognition by FSMs

* Thelanguage Yewgnized  OF Ao cqPte by
= ‘

the machine M, denoted LMY isthese+

ofall 7'~ thatare ovceeptd by N\.
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 Two automata are Q%W Ualend if they

U\CC%ﬁ the same MWQ .




Compare NFAs to DFAs

 Which is more computationally powerful?

PQJUU@/V- ‘/k\r\@\7 AN %u&\udi

* Which is easier to design?

NFA



Theorem: For each NFA A = (Qu,Z, A, sy, Fy), there exists a DFA B =
(QD) Z; 5; SDFD) EQUivalent to A.

Proof: by construction (sketch)
 Eachstatein B corresponds to a set of statesin A
— Subset construction problem
* ForT S Qy, € —close(T) is the set of states reachable from a state in T using e-jumps
« sp=¢€—close(sy)
e Qp={S<SQy|S=¢€c—close(S)}, e-closed subsets of Qy

— Do lazy evaluation to find
e F,={S1(S€Qp)A(SNFy # @)}, states that contain at least 1 favorable state of A

« §(s,a)fora € X ands € Qp is computed as
— Llets ={py, .., P}
— Let U{-‘ZIA(pi, a) =1{ry, ..., Ty}
— 6(s,a) = € —close({ry, ...,1,,})



Example: Convert NFA to DFA
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