CSE 105
THEORY OF COMPUTATION

"Winter" 2018

http://cseweb.ucsd.edu/classes/wil8/csel05-ab/



http://cseweb.ucsd.edu/classes/wi18/cse105-ab/
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Star operation e
/~ \__DnFa

Input €
@

N

N = 1U{q0} 5,5, o F1U{q0 )

] xii
W(Dage R(S € x=f on RdF \qi‘r

Given M1 = (Q1,2,01 @H) build




TOda.y'S Iearnlng gOaIS Sipser Section 1.1

Design NFA recognizing a given language
Convert an NFA (with or without spontaneous moves) to a
DFA recognizing the same language



L(M1) = {w ‘ wW=0"

r»l

Ou\ _



Union?



Simulating NFA with DFA

Not quite a closure proof, but ...

Given name variables for sets, machines assumed to exist.
WTS state goal and outline plan.

Construction using objects previously defined + new tools
working towards goal. Give formal definition and explain.

Correctness prove that construction works.
Conclusion recap what you've proved.



Simulating NFA with DFA

For any language recognized by an NFA, there is a DFA
that recognizes this language.

leen®a language recognized bﬁz 0,90, F]a NFA

WTS there is some DFA M with L(M) = A
Construction

Correctness
Conclusion



|dea of construction

EI’@:k set of possible state? NFA might be in.
(A o~ hew wmachine CDPA) e set oF
shis < P (a)




From NFA to DFA

Which states can this
NFA be in before first
Input symbol is read?

A g0

5. any state
C. g0, ql
D. g0, g4

=00, q1, g4




Subset construction

Given A, a language recognized @= (Q,Z,5,q0,F)ya NFA
WTS there is some DFA M with L(M) = A

Construction Define M=(Q" >, §'.q0', F') with )

- Q' =the power set of Q ={ X | X'Is a subset of Q }

QO = { states N can be in beforgjﬁ telnseyt sP/mboI resaﬁl’k3
_{ } 1 )\ ) R g6
: 6'( ) = 10 i



Subset construction

Given A, a language recognized by N = (Q,2,0,90,F) a NFA
WTS there is some DFA M with L(M) = A

Construction Define M = (Q', Z, 8',q0', F') with

- Q' = the power set on\:j X | X'is a subset of Q }
@jmmmcmq? (Lot eva)
°E:{ }S:n?”;!?\;[‘t”icc:;\i')ﬁl-?s.

8 ( ) = )




Subset construction

Given A, a language recognized by N = (Q,2,0,90,F) a NFA
WTS there is some DFA M with L(M) = A

Construction Define M = (Q', Z, 8',q0', F') with

- Q' =the powersetof Q={ X | Xis asubset of Q }

q0"=1{q0 } U 6((q0, €)) ...
- F' ={ guarantee at least one computation is successful }

.6'( ):



X I—S o {13"‘( /’ L)

From NFA to DFA Mo ‘new BEA

it mean for a

What-does it I
rset of states X)to
at least one

computation is
successful?

X Is a subset of F
X=F

X N F is nonempty
X 1s an element of F
None of the above.




Subset construction

Given A, a language recognized by N = (Q,2,0,90,F) a NFA
WTS there is some DFA M with L(M) = A

Construction Define M = (Q', Z, 8',q0', F') with

- Q' =the powersetof Q={ X | Xis asubset of Q }
-q0'={q0} U d((q0, €)) ...

-F = | X 'Is a subset of Q and XnF is nonempty }

-§LLLX_&L)={ }



Subset construction

Given A, a language recognized by N = (Q,2,0,q0,F) a NFA
WTS there is some DFA M with L(M) = A

Construction Define M = (Q', Z, 8',q0', F') with

- Q' =the powersetof Q={ X | Xis asubset of Q }
-q0"={q0} Uo((q0, ¢)) ...

- F' ={ X | Xis a subset of Q and XnF is nonempty }

- 0' ((X, X)) = {gLis In 6((r,x)),for some rin X or

\ is accessible via spontaneous moves}
Types?

—



Subset constructjor/l examples
2216




Subset construction example




L
DFA equiv NFA

Theorem: For each language L,

L is recognizable by some DFA
Iff
L is recognizable by some NFA



..., B i EEhF-:HLl
DFA equiv NFA equiv RegExp

Theorem: For each language L,

L is recognizable by some DFA
Iff
L is recognizable by some NFA
Iff
L is describable by some regular expression



For next time
- Work on Individual HW2 due Tuesday

Pre class-reading for Wednesday: Example 1.56 on page 58



