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Languages
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A language is a set of strings

String: A sequence of letters

Examples: “cat”, “dog”, “house”, …

Defined over an alphabet:

Languages
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Alphabets and Strings

We will use small alphabets:

Strings
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String Operations
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Reverse

bbbaaababa
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String Length

Length:

Examples:
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Recursive Definition of Length

For any letter:

For any string      :

Example:
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Length of Concatenation

Example: 

vuuv 
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Proof of Concatenation Length

Claim:

Proof:   By induction on the length

Induction basis:

From definition of length:
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Inductive hypothesis:

for

Inductive step: we will prove

for
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Inductive Step

Write             ,        where

From definition of length:

From inductive hypothesis:

Thus: 
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Empty String

A string with no letters: 

Observations:
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Substring

Substring of string: 

a subsequence of consecutive characters

String                    Substring
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Prefix and Suffix

Prefixes         Suffixes
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Another Operation

Example:

Definition:


n
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The * Operation

: the set of all possible strings from

alphabet 

*
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The + Operation

: the set of all possible strings from

alphabet      except  
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Language

A language is any subset of 

Example:

Languages:
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Another Example

An infinite language }0:{  nbaL nn

aaaaabbbbb
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Operations on Languages

The usual set operations

Complement: 
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Reverse

Definition:

Examples:

}:{ LwwL RR 
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Concatenation

Definition:

Example: 

 2121 ,: LyLxxyLL 
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Another Operation

Definition:

Special case: 


n

n LLLL 
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More Examples

}0:{  nbaL nn

}0,:{2  mnbabaL mmnn

2Laabbaaabbb
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Star-Closure (Kleene *)

Definition:

Example:

 210* LLLL 
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Positive Closure

Definition:
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