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Aside
E

Secnl
3ResularExprssins.Egofr.e.is

over Σ 0,13 U t I.in
001 0 1 1010

011 0 1 1 10 we will use't for v

0 1 1

awk grep Perl REGEX
Excel all use some farm

Syntax of r.es over Σ

Defa R is a re over Σ if R is one of

1 J re Σ

Éthe

b

3

4 R Ra where R and Ra are r.es

5 R R2
6 R where R is an re

Nothingeiseisaie

Note This deft is recursive



eg Σ 0,13 1 1 1
1 0

Cito 1 1

i

Technically for every a pair of parens

Semantics of a re

A re denotes a language L r

where

1 a GE Σ is 03 10
2 L E is E 3 L 0 is

4 L R R is L R U L Ra

5 L R R is LCR Ra

6 L R is R

Conventions

replace with juxtaposition

precedence of operators will allow us to drop

except when we want to enforce an eval order

1 2 3

Hence at ba f
a b a

a ba



abt ab

a b

Also Σ is allowed as a re

Σ a b c then Σa aa.ba ca

Σ all strings over Σ

Let Σ a b

ends in a Σ a atb a

b is immediately followed by a a ba

contains aab as substring Σ aabΣ

does not contain aab as substring

Aside Recursive Definitions

Deff A string w over Σ w Σ is

1 E

2 W'T where JEE WE Σ

Nothing else is a string over Σ

Deff for WE Σ Iw length of w is given by
1 E 0

2 Iw I wit



ther notational conveniences and notes

Complement I Σ L

E is a language e 1 whereas 10 0

Ex Give a re for LT Σ Σ Et

α is a notation we will use in re s to mean

at least one α or string generated from α

concatenated together

L Xt L α if EE LL

a otherwise

precedence of it is same as a

abbt abt ab

a followed by a followed by
at least on b O or more b's



r e s

Informal a number of a s followed by
at least one b

Formal description LF WE a b w consists of a

possibly empty block of a's followed

by a non empty block of b's

an re for L a bt

L2 we 0,13 all odd positions in w are 03

107 1111 1081

0 1 0 010 13 6 01111
me

L3 we 0 13 w is even



Ly w e a b c at least one of a b c is not in w


