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Equivalence of DFA and NFA

Every DFA is an NFA, but not every NFA is not an NFA.
But there is an equivalent DFA for every NFA.



Equivalence of DFA and NFA

e NFA's are usually easier to “program’ in.

e Surprisingly, forany NFA N thereis a DFA D,
such that L(D) = L(N), and vice versa.

e [ hisinvolves the subset construction, an im-
portant example how an automaton B can be
generically constructed from another automa-
ton A.

e Given an NFA

N = (Qn,Z,0x,:90, Fn)
we will construct a DFA

D= (@Qp,%,5p,{q90}, FD)
such that



NFA to DFA Conversion

It’s a Subset Construction Method

for DFA,TF=QXZ—-Q
for NFA, TF=QXZ — 27Q

Step 1.Create an NFA for the Given Rule
Step 2.State Transition Table (STT) Creation the NFA of step 1.
Step 3.Creating DFASTT from the NFASTT



NFA to DFA Conversion




NFA to DFA Conversion
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Figure 2.9: An NFA accepting all strings that end in 01
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Figure 2.12: The complete subset construction from Fig. 2.9 Figure 2.13: Renaming the states of Fig. 2.12



NFA to DFA Conversion
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Figure 2.14: DFA of the Fig. 2.9



e-NFA Example

An «-NFA accepting decimal numbers consist-
ing of:

[y

. An optional + or - sign
2. A string of digits
3. a decimal point

4. another string of digits

One of the strings (2) are (4) are optional

0.4,...,9 0.1,:::,9

sml> : et @—’@[—:

An «-NFA is a quintuple (Q, %, 4, qg, F') where
is a function from @ x X U {¢} to the powerset

of Q.

Example: The «-NFA from the previous slide

E = ({90,91,---,95},{-,+,-,0,1,...,9} 6,90, {g5})

where the transition table for ¢4 is

e [+-]. ]0...9
—qo |[{q1} [ {a} | ¥ 0
q1 | ¥ 0 {92} | {91,494}
q || ¥ 0 0 {q3}
q3 || {gs} | ¥ 0 {q3}
qa | 0 0 {g3} |0
*qs || 0 l ( 0
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