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DFA: Formulation (1)

Language of a DFA







DFA: Formulation (2) |A deterministic finite automata (DFA) is a 5-tuple
M: (07 Z? 57 q07 F)

Language of a DFA

5:(QxI)->Q
We may define ¢ recursively, using 0!
0(q,€)

where ge Q, xe¥X*, andae X




NFA: Processing Strings

How an NFA determines if an input 007017)should be processed:

0 Reag g(%o, 1)20 SC%D« {.@’

e Read 0: M )ﬁ D 8(4243} 13>
o Rea@ 5(%@1) gcﬁb D HO%‘/



NFA: Formulation A nondeterministic finite automata (NFA) is a 5-tuple

M=(Q, ¥, 6, qo, F)
Language of a NFA

5:(QxIN)>P(Q)
We may define 4 recursively, using ¢!
6(g.€) {a} X
0(q,xa) u{o(q’.a) | q'€d(q,x)}
where ge Q, xeX*, and ae X

LIM)={w]|weX*Ai(qy,w)nF =2}




NFA to DFA: Subset Construction (Lazy Evaluation)

Given @-F:) | @MQ@
)

140> &S Mf DUS(@.,\)
{silg—s = {?o ;%ZS













epsilon-NFA: Example




epsilon-NFA: Formulation (1) JAn eNFA is a 5-tuple
M: (07 Z? 57 q07 F)

Example epsilon-NFA




1 ] An ¢-NFA is a 5-tuple
epsilon-NFA: Formulation (2)
M = (Q, Z, 5, Qo, F)

we define the epsilon closure (or e-closure ) as a function E L E O ‘
- O*M CLOSE(q0)
Bagt Cga )
14,5 oJts )
ff&) é

For any state g Q

ECLOSE!ZC/) —O

o} st
E(p)




epsilon-NFA: Processing Strings

How an epsilon-NFA determines if input 5.6 should be processed

Storti  Sate -

( AT
2y 4 05 &,
\Read 9 $%os &)y 8%»@ m a
Read . gaag(g( U ECLaSC("@'u)
Read 6 6\ =




An e-NFA is a 5-tuple
epsilon-NFA: Formulation (3)
M:(07 Z) 57 Qo, F)

Language of a epsilon-NFA

6:(QxT) >P(Q)
We may define § recursively, using 4!

5(q,¢)
0(q, xa)

LIM)={w|weX*Ai(qo,w)nF +g

ECLOSE(Q)
U o <(d.a)rnq <6(q,x) }




epsilon-NFA to DFA: Subset Construction

ECLOSE(qO) ?

Subset construction (with lazy evaluation and epsilon closures )

produces a DFA transition table.
de0..9 | se{+,-}

LDy . g(g o) 8




Regular Expression to epsilon-NFA

Base Cases Recursive Cases (given REs E and F)

_aoﬂ;@ _>o§__>l§' = 50 =®
i
o © ¢







Reqular Expression to epsilon-NFA: Example




