Regular Expressions
CSCI 338



Regular Operations

If A and B are regular languages, so are:
e Complement
A={w:w ¢ A}
* Union
AUB ={w: w € Aor w € B}
* Intersection
ANB ={w: w € Aand w € B}
* Concatenation
AoB={xy:x €A,y € B}
e Star
A" = {x1x, ...x;: k = 0and each x; € A}
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Regular Operations

If A and B are regular languages, so are:
e Complement
A={w:w ¢ A}
* Union
AUB ={w: w € Aor w € B}
* Intersection

ANB ={w: w € Aand w € B} ANB=AUB
* Concatenation (De Morgan’s Law)
AoB={xy:x €A,y € B}
e Star

A" = {x1x, ...x;: k = 0and each x; € A}



Regular Operations

If A and B are regular languages, so are:
e Complement
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Regular Operations

If A and B are regular languages, so are:
e Complement

A={w:w ¢ A}

* Union 5 o) (o_o
AUB ={w: w € Aor w € B} [*O%)] [OO@)]
* [ntersection
ANB ={w: w € Aand w € B} ‘
. 4 )
* Concatenation 0 £ o
AoB={xy:x€ A,y € B} [»oogj:el QOOJ
e Star
A" = {x1x, ...x;: k = 0and each x; € A}
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Regular Operations

If A and B are regular languages, so are:
e Complement
A={w:w ¢ A}
* Union
AUB ={w: w € Aor w € B}
* Intersection
ANB ={w: w € Aand w € B}
* Concatenation
AoB={xy:x €A,y € B}
* Star
A" = {x1x3 ...x;: k = 0 and each x; € A}
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String Construction

Yes No
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(0*1)*: ? £ 1
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Yes No
0*: Zero or more 0’s 0,0000, ¢ 1,0001,1000
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Yes No
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Yes No
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(01)": Zero or more 01’s 01,010101, ¢ 10,001,01010
(0°1)": ? g1,111,01001,101 10,000

0001110110001



String Construction

Yes No
0*: Zero or more 0’s 0,0000, ¢ 1,0001,1000
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Accept if string can be broken into sequences of 0*1
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String Construction
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Accept if string can be broken into sequences of 0*1
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Yes No
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Yes No
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String Construction

Yes No
0*: Zero or more 0’s 0,0000, ¢ 1,0001,1000
(01)": Zero or more 01’s 01,010101, ¢ 10,001,01010
(0°1)": Doesn’tend with 0 ¢,1,111,01001,101 10,000
0%: One or more 0’s 0,0000 g1
(001%)* 001,0011,0010011, ¢ 1,00
1*(001%)* £1,1001,10010011, 001 00,101
(OU1):AsingleOor1 1,0 g, 00,101

(0OU 1)0*: A0 or1 followed by zero or more Os.



String Construction

Yes No
0*: Zero or more 0’s 0,0000, ¢ 1,0001,1000
(01)": Zero or more 01’s 01,010101, ¢ 10,001,01010
(0°1)": Doesn’tend with 0 ¢,1,111,01001,101 10,000
0%: One or more 0’s 0,0000 g1
(001%)* 001,0011,0010011, ¢ 1,00
1*(001%)* £1,1001,10010011, 001 00,101
(OU1):AsingleOor1 1,0 g, 00,101

(0OU 1)0*: A0 or1 followed by zero or more Os.
(0Uu1)":




String Construction

Yes No
0*: Zero or more 0’s 0,0000, ¢ 1,0001,1000
(01)": Zero or more 01’s 01,010101, ¢ 10,001,01010
(0°1)": Doesn’tend with 0 ¢,1,111,01001,101 10,000
0%: One or more 0’s 0,0000 g1
(001%)* 001,0011,0010011, ¢ 1,00
1*(001%)* £1,1001,10010011, 001 00,101
(OU1):AsingleOor1 1,0 g, 00,101

(0OU 1)0*: A0 or1 followed by zero or more Os.
(0 U 1)": Astring with any number of Os and 1s.




String Construction

Yes No
0*: Zero or more Q’s 0,0000, ¢ 1,0001,1000
(01)*: Zero or more 01’s 01,010101, ¢ 10,001,01010
(0"1)":|Regular Expressions: ),000
0": One g1

(001+)] * Algebraic formula that specifiesa | |,
1*(001{ pattern of strings (i.e. a language). D, 101

Eg U 3%: * Used for text matching/searching  |VU, 101
U 1)b6—Avorronoweu oy zeroormuore us:

(0 U 1)": Astring with any number of Os and 1s.




