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Minimizing DFA: Algorithm

ALGORITHM: MipimizaDFAStates @Al‘fef?',‘f‘dps

INPUT: DEA(M = (| 2y 0
OUTPUT: M’ s.t. mlnlmum |Q| and equivalent behaviour as M
PROCEDURE

= /% ref] /;; tlthH so far */
= { C % last refined partition #*/
i

whlle

fo u@é@
find the maximal S c p s.t.|splittable(p, S)
if S #J then

@:=@v {s, p-s}

else

(?:=@u {p}

splittable(p, S) holds iff there is c € ¥ s.1.
1. S(c)p (or equivalently: p— S + @)
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2. Transitions via c lead all s € S to states in same partition p1 (p1 + p).



of States

e.g., Q = {s0, sl, s2, s3}

- Smallest number of partitions

- Largest number of partitions

- Partitions somewhere in-between

- Analogy from Software Testing: Equivalent Classes



Minimizing DFA: Example (1)
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Minimizing DFA: Example (2)




Minimizing DFA: Example (3)




epsilon-NFA to DFA: Extended Subset Construction

Yy

ECLOSE(Qo)

{S|ScQuASNFy+2}
{S|ScOQua(@weweX* = S=5y(qo,w)) }
U{ ECLOSE(S') | se SAs' edn(s,a) }

y

de0..9

{Q, a1} {g1,q4}
{q1,q4} {q1,q4} {g2, 03,05}
{q:} {q1,q4} {Q2}
(0]

{g:} {03,095}
{%,3,0) || {93,05}
{@,05} {@,05}




