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Subset construction (cont)

state Start = �-closure(s0)

add Start unmarked to Dstates

while 9 an unmarked state T in Dstates

mark T

for each input symbol a do

U = �-closure(move(T,a))

if U is not in Dstates then

add U to Dstates unmarked

Dtran[T,a] = U

endfor

endwhile

Each state in D corresponds to a set of states in N .

Up to 2jN j possible states in D.

�-closure(s0) is the start state of D.

A state is an accepting state in D, if one or more of

the states it represents in N is accepting.

CMSC 430 Lecture 2, Page 13

Example subset construction

nfa for a*b

21 3 4 5
a bee

e

e

�-closure( ) = f g =

MOVE( , ) = f g

�-closure( ) = f g =

MOVE( , ) = f g

�-closure( ) = f g =

MOVE( , ) = f g

�-closure( ) = f g =

MOVE( , ) = f g

�-closure( ) = f g =

CMSC 430 Lecture 2, Page 14



Building minimum-state dfas

Important theoretical result

Every regular language is recognized by a

minimum-state dfa that is unique up to state

names.

Look for states that can be distinguished from each

other (i.e., end up in accepting/nonaccepting state

for identical input).

dfa state minimization algorithm

� construct initial partition of states into

accepting and non-accepting states

� successively re�ne partition by splitting a group

G into smaller groups if states in G have

transitions to di�erent groups

(two states x, y are in same group i� for all

input symbols a x and y have transitions to

same group)

� update transition edges, remove dead states

See proof of theorem 3.10, pages 67{71 in Hopcroft and Ullman's book

Introduction to Automata Theory, Languages, and Computation

CMSC 430 Lecture 2, Page 15

Example minimal dfa construction

dfa for a*b from nfa

T R
a

S
b

b

a

Initial partition

accepting = f g =

non-accepting = f g =

Split groups

(state, input) = group

(S, a) =

(T, a) =

(S, b) =

(T, b) =

Minimal dfa

CMSC 430 Lecture 2, Page 16
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