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06-0: LDFA&LREG

® I pra = LyFa
® What about Lrps?
® How can we show that Lpre = Lpra?
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® I pra = LyFa
® What about Lrps?
® How can we show that Lpre = Lpra?

* Show Lzrc € Lypa
* Show Lyrpa € Lige




0622 Lrpg © Lnpa

® How can we show that Lprs € Lypa?
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® How can we show that Lyprc € Lypa?
e Given any regular expression r, create an NFA
M such that L|r| = L|{M]|

e Since regular expressions are defined
recursively, our proof will be inductive
» recursive =~ inductive




06-4: Lppc € Lnrpa

® To Prove: Given any regular expression r, we can
create an NFA M such that L|M| = L|r]

e INFA M s.t. LIM| = L|r], |Fy| =1, No
transitions out of f € F

® By induction on the structure of r
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Base Cases:

® r=-a . ac
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Base Cases:

® r=-a . ac
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Base Cases:

® r—c¢
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Base Cases:

o r=¢

@
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Base Cases:

® r — ()
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Base Cases:

® r — ()

@




06-11: LREG g LNFA

Recursive Cases:
® = (riry)

NFA for r:

o'
NFA for r.
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Recursive Cases:
® = (riry)

NFA for (rirz2)
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Recursive Cases:
® r = (r;+179)

NFA for r:

o'
NFA for r.

AR




06-14: LREG g LNFA

Recursive Cases:
® r = (r;+179)

NFA for (ri+r2)
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Recursive Cases:

¢ =)

NFA forr
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Recursive Cases:
* r=(r)

NFA for r

NFA for (r*)

PRZON :
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® Examples:
® 1(0+1)*0
* ((1((0+1)7))0)
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® Examples:
® (a+b)*aba(a+b)”

* ((((((a+b)*)a)b)a)((a+b)"))




06-19: Lrpc © Lnpa

® (Given any regular expresion r, we can create an
NFA M such that LI M| = L|r|

® Given any NFA M, we can create a DFA M’ such
that L|M'| = L|M]

® Given any regular expresion r, we can create a
DFA M such that L|M| = L|r|

® \What about the other direction?
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® Start with a specialized NF'A
 No transitions into the start state
e Single final state
* No transitions out of the final state

® Can we transform any N F'A into one in this form?
How?
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® Transitions will be labeled with regular expressions

® |f there is a transition from state ¢, to state ¢
labeled with regular expression r, then any string
generated by » can move the machine from ¢; to g

* Recall that Va € ., a is a regular expression
e Technically true, even for standard NF'A
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® Transitions will be labeled with regular expressions

® |f there is a transition from state ¢, to state ¢
labeled with regular expression r, then any string
generated by » can move the machine from ¢; to g

* Recall that Va € ., a is a regular expression
e Technically true, even for standard NF'A

® Remove states, relabeling transitions so that the
langauge defined by the machine does not change
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® Removing state ¢;
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4@ ab »

® State ¢, removed
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® Removing state ¢;
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4@ ab+b :

® State ¢, removed
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® Removing state ¢
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OO
OO
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® Removing state ¢;




06-30: Lyra C Lreg

4@ ab*b

® Removing state ¢;
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® Removing state ¢;




06-33: Lyra C Lreg

betb

ac*b

be*a

ac*a
® State ¢, removed. Removing state ¢,
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bc*b +

bc*a(ac®a)*ac*b

® State ¢, removed.
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® Example:

* NFA for all strings over {a,b} where # of a’'s mod
3=0
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® Reconfigure NFA




® Remove state ¢,
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® State g; removed, removing state g,




b+ab*ab*a

® State g, removed, removing state g;
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©)

b*+b*ab*a(b+ab*ab*a)*ab*

® State g3 removed.
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