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DFA minimization

+ For any regular language, there is a unique rinimal DFA
5 DFA, we can not) of
different FSA and the languages they recognize
« In general the idea fs:
= Throw away unreachable states (easy)
~ Merge equivalent states
« There are two well-known algorithms for minimization:

setof states
~ Brzozowskis algorithm: ‘double reversal”
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heir right languages are the same. ‘Their right languages are the same.

+ Accepting & non-accepting states form a
parttion

Q=0.1,2.3

+ For any of the nodes in a set, if any symbol leads
to different sets of nodes, split

¢ QI=03.0= (1,0

« Stop when we cannot split any of the sets, merge.
the indistinguishable states
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« Merge indistinguishable states
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+ Merge indistinguishable states

+ The algorithm can be improved by choosing which
cell o visit carully

Brzozowski's algor

reverse (1), determinize (d)

An exercise
find the minimum DFA for the sutomaton below

Minimization algorithms
fna etk
* Thereare many vesons of th purtioning algrithn, General d 10
valence classes based on ight-lngunge of each sta
« Partoning dlgerthm b versions with O(nlogn) cnmp\bxm,
- D salalgorithm
* Do reveral agortm can s b used with NFAs (resultmg inthe
-NF/

+ In practice there is no et v it algorithms run faster on
different input
« Reading suggestion: Hoperoft and Ullman (1979, Ch. 263), Jurafsky and
Martin (2009, Ch.2)
Next:

SA and regular languages

Acknowledgment

s, credits, references

1 Hoperol o £ and feyD.Ulinan (197, It o Ao Ty
Languages nd oo, AL riesin Computer Science and
) Juraisy, Darietan JomesH. Mt (2009) Speechand Lnguage Procsing: An
It o et Lavgus P omputatnl L ond e

Recogaition. sccond S0







	Minimization of FSA
	Introduction
	DFA minimization

	Minimization by partitioning
	Finding equivalent states
	Finding equivalent states
	Minimization by partitioning
	Minimization by partitioning
	Minimization by partitioning
	Minimization by partitioning
	Minimization by partitioning
	Minimization by partitioning
	Minimization by partitioning
	Minimization by partitioning
	Minimization by partitioning
	Minimization by partitioning
	Minimization by partitioning
	Minimization by partitioning
	Minimization by partitioning

	Brzozowski's algorithm
	Brzozowski's algorithm
	An exercise

	
	Minimization algorithms


	Appendix
	Acknowledgments, credits, references


