Intro to the Theory of Computation

Instructor: Krishna Gaire


















Regular Expressions

Regular operations. Let 4, B be languages:

- Union: AUB ={w|lw €A orw e B}
- Concatenation: AoB={xylx€e A and y €
B} = AB ,
Regular expressions
- Star: A" ={x; ... x| eachx; € A for k = 0}

* -  Built from X, members X, @, & [Atomic]
Note: ¢ € 4" always

- Byusing U,o,x [Composite]

Example. Let A = {good, bad} and B = {boy, girl}. Examples:
- (0bU1l): =X gives all strings over %

- X1 gives all strings that end with 1
- Z 11X" = all strings that contain 11 =

- AU B = {good, bad, boy, girl}
- Ao B = AB = {goodboy, goodgirl, badboy, badgirl}

- A" = {¢g, good, bad, goodgood odbad, badgood, )L_
aaly, Shawd &mléeoagdlsadaaata equwalent O regular expressions
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Method for Proving language is regular

Pumping Lemma: For everyregular language A,
there is a number p (the “pumping length”) such that
if s € A and |s| = p then s = xyz where

1) xy'z € A foralli = 0 yi=yy-y
2) y#¢e Nt et

3) lxyl = p ‘
Informally: A is regular > every long string in A can be pumped and the result stays in A.

Proof: Let DFA M recognize A. Let p be the number of statesin M. Pick s € A where |s| =

p.
i i Y | Z M / Y \
S = | |
i Al
: : . , @ The path that M follows
M will repeat a state g; when reading s X Z when reading s.
because s is so long. _’O/\/\,\/\r’ ®
oy L & L o

qj q; q; Isalsoaccepted






	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15

