Algorithms & Models of Computation
CS/ECE 374, Fall 2020

4.1.1
Formal definition of NFA
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Reminder: Power set

Q: a set. Power set of Q is: P(Q) =29 = {X | X C Q} is set of all subsets of Q.

Q=1{1,2,3,4}

{17 27 37 4} 9
{2a 374} ) {1a 3a4} s {19 294} ’ {17 2, 3} s
P(Q) = {1a2}a{193}9{1a4}a{293}9{2a4}a{394}9
{1},{2}@{3},{4},
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Formal Tuple Notation

A non-deterministic finite automata (NFA) N = (Q, %, d, s, A) is a five tuple where
@ @ is a finite set whose elements are called states,

@ X is a finite set called the input alphabet,

0 6:Q xXLU{e} = P(Q) is the transition function (here P(Q) is the power set
of Q),

@ s € Q is the start state,

@ A C @ is the set of accepting/final states.

d(qg,a) for a € X U {e} is a subset of @ — a set of states.
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o Q= {q., 90, qoos Gp}
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o Q= {q., 90, qoos Gp}
o) =
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o Q= {q., 90, qoos Gp}
o ¥ ={0,1}
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o Q= {q., 90, qoos Gp}
o ¥ ={0,1}
)
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o Q= {q., 90, qoos Gp}
o ¥ ={0,1}
)

@ S =
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o Q= {q., 90, qoos Gp}

o ¥ ={0,1}
)
°s=gq.
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o Q= {q., 90, qoos Gp}

o ¥ ={0,1}
)
°s=gq.

e A=
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o Q= {q., 90, qoos Gp}

o ¥ ={0,1}
)
°s=gq.

o A={qp}
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Example
Transition function in detail...

0(qe,€) = {q:} 9(qo,€) = {qo, qoo}
6(qe, 0) = {qe’ QO} 6(q070) = {qOO}
6(qe,1) = {q:} 6(qo,1) = {}
6(qoo, €) = {qoo} 0(gp,€) = {ap}
6(qoo; 0) = {} 6(qp,0) = {ap}
(9oo, 1) : I




THE END

(for now)




