REGULAR EXPRESSION

Qiﬂﬁﬁfﬂﬂlmﬂﬁﬂuﬁ’@

| RecuLAR ExPRESSION |
]

N3 4
chcnc star

Definition:
The simple expression x* will be used to indicate some
sequence of x’s (may be none at all).
We also define x° = A.

The star is as an unknown power or
undetermined power. This notation can be
used to help us define languages by writing

L = language(x*)

where L={Aand x"forn=1 2 3 ... }.
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L, = language(ab®)
L, = {a ab abb abbb abbbb abbbbb abbbbbb ... }
L, =language(a*ba*)
L, ={b ab ba aab aba baa aaab aaba abaa baaa ... }
L, =language(a*b*)
L,={A abaaab bb aaa aab abb bbb aaaa aaab aabb ... }
L, = language((ab)*)
L, ={ A ab abab ababab abababab ababababab ... }
L; = language(xx*)
L5 = { % XX XXX XXXX XXXXX XXXXXX ... } =language(x™)
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Definition:
The plus expression x + y where x and y are

string of characters from an alphabet, we mean
“either x or y, but not both”.

Example:
L = language((a+b)c*)
L ={abacbcaccbccaccc becc ... }.
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Exercise:
L =language(a*+(a+bb)*c*+d)
m Is A in this language ?
m Find words with length 1, 2, 3 and 4.
m Compare L with language(a*c*+(bb)*c*+d).
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Finite language
The language L where
L = { aaa aab aba abb baa bab bba bbb }
can be expressed by L = language((a+b)?) or
L = language((atb)(at+b)(a+b)).
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REGULAR EXPRESSIONS
Definition:
Thle set of regular expressions is defined by the following
rules:
Rulel: Every element of alphabet X is a regular
expression.
Rule2: A is a regular expression.
Rule3: For every regular expressions r and s,
then so are:
(r) rs r+s r*
Rule4: Nothing else is not a regular expression.
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REGULAR EXPRESSIONS

Example:
Given a regular expression (a+b)*a(a+b)*+b(a+b)*

This regular expression can be written more
simple expression, as follow:

(a+b)(a+b)*.
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REGULAR EXPRESSIONS
Finite & Positive closure:

Is (a+b)* a regular expression ?

This can be accepted to be a regular expression, since it
equals to (a+b)(at+b)(at+b)(at+b) which is a regular
expression.

Is (a+c)* a regular expression ?

This is also be accepted to be a regular expression since it
represents a regular expression (a+c)(a+c)*.
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REGULAR EXPRESSIONS

Moengls

Define the set A by a regular expression.
A= {Ababbb
aba abb bbb
abaa abab abbb bbbb

abaaa abaab ababb abbbb bbbbb ... }.
The regular expression is (aba*)*b*
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REGULAR EXPRESSIONS
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Given a regular expression
(atb)*ab(a+b)*+E
where E is unknown expression.
Find E if this expression equals (a+b)*.

The regular expression E is b*a*.
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REGULAR EXPRESSIONS

Definition:
Let Sand T be sets of strings of letters. The
product set of S and T is the set of all

combinations of a string from S concatenated
with a string from T in that order.

ST={uv:ueSandv e T}
Example: S={abbaba}
T={aab}
then ST = { aa aab bba bbab abaa abaab }.
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REGULAR EXPRESSIONS

Example:
P={Aaab}and Q={Aba}
Then PQ = { A aa b ba aaba bba }.
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REGULAR EXPRESSIONS

Definition:
A language L is called a language associated
with regular expression r if
L = language(r).
We also have
L,L, = language(r;r,)
L,+L, = language(r;+1,)
L,* = language(r*).
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REGULAR EXPRESSIONS

NOBHUN

If L is a finite language (only finitely many
words), then L can be defined by a regular
expression. In other words, all finite languages
are regular.
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REGULAR EXPRESSIONS

What strings contain in the language?

a Given (atb)*(aa+bb)(a+b)*+(A+b)(ab)*(A+a)

o Consider the regular (a+b)*(aa+bb)(a+b)*,
strings that contain a double letter.

o { A abab ba aba bab abab baba ... } is the set of
all strings that do not contain a double letter.

o (A+b)(ab)*(A+a) defines all strings without a
double letter.

o This language is (a+b)*.
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REGULAR EXPRESSIONS

Consider a regular expression
(aa+bb+(ab+ba)(aa+bb)*(ab+ba))*.

This represents the collection of all wagds that are
made up of three type:

typel aa
type2  bb
type3  (ab+ba)(aa+bb)*(ab+ba)

Every words contain an even number of a and
even number of b.
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