
Automata and 
Formal Languages

Lecture 03

Dr.  Ahmed Hassan

Computer  Sc ience Department

1



Books

2



PowerPoint
http://www.bu.edu.eg/staff/ahmedaboalatah14-courses/14767

3



FINITE AUTOMATA
& Regular Language 
Examples

4



Agenda
Example 01: words odd length?

Example 02: a’s odd length?

Example 03: What is the language?

Example 04: prefix ab?

Example 05: substring 001?

Example 06: except substring 001?

Example 07: What is the language?

Example 08: is regular?

Example 09: NFA transitions table?

Example 10: odd a’s and even b’s?
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Example 01: words odd 
length?
Construct an FA that accepts 
language over { a, b} with 
odd length words?

L = {a, b, 

aaa, aab, aba, baa, abb, bab, bba, 
bbb,

aaaaa, aaaab, ……..}
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Example 02: a’s odd length?
Construct an FA that accepts 
language over { a, b} with 
odd a’s?

L = {a, ab, ba, abb, bab, bba, …

aaa, aaab, aaba, abaa, baaa, abbb,

aaabb, aabab, abaab, baaab, 
aabba, ababa, baaba, abbaa, 
babaa, bbaaa, ……..}
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Example 03: What is the 
language?
101,

0111,

11001,

100,

1100,

0001,

01101,

00001101, 
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Example 04: prefix ab?
Find a deterministic finite 
accepter that recognizes the 
set of all strings on Σ = {a, b} 
starting with the prefix ab?

L = {ab, aba, abb, 

abaa, abab, abba, abbb,

abaaa, ……..}
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Example 05: substring 001?
Find a DFA that accepts all 
the strings on {0, 1}, those 
containing the substring 
001?

L = {001, 0001, 1001, 0010, 0011,

00001, 01001, 10001, 11001,

00010, 00011, 10010, 10011, 
00100, 00101, 00110, 00111, ….}
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Example 06: except substring 
001?
Find a DFA that accepts all 
the strings on {0, 1}, except
those containing the 
substring 001?

L = {^, 0, 1, 00, 01, 10, 11,

000, 010, 100, 110, 101, 011, 111

0000, 0100, 1000, 1100, 1010, 
0101, 0110, 0011, ….}
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Example 07: What is the 
language?
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L = {
abb, 
aabb, babb, 
aaabb, ababb, baabb, bbabb,
aaaabb, aababb, abaabb, baaabb, abbabb, bababb, bbaabb, bbbabb, ….}



Example 08: is regular?
Show that the language

L = {awa : w ∈ {a, b}*}

is regular?

L = {aa, aaa, aba, 

aaaa, aaba, abaa, abba,

aaaaa, aaaba, aabaa, abaaa, 
aabba, ababa, abbaa, abbba, ….}
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Example 09: NFA transitions 
table?
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Example 10: odd a’s and even 
b’s?
Find a deterministic finite 
accepter that recognizes the 
set of all strings on Σ = {a, b} 
with odd a’s and even b’s?

L = {a, aaa, abb, bab, bba, 

aaaaa, aaabb, aabab, abaab,

baaab, aabba, ababa, baaba, 
abbaa, babaa, bbaaa, ….}
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Example 10: odd a’s and even 
b’s?

0,a -> 1 a,a -> a 0a,a -> 1a

0,b -> 0 a,b -> b 0a,b -> 0b

0,a -> 1 b,a -> b 0b,a -> 1b

0,b -> 0 b,b -> a 0b,b -> 0a

1,a -> 0 a,a -> a 1a,a -> 0a

1,b -> 1 a,b -> b 1a,b -> 1b

1,a -> 0 b,a -> b 1b,a -> 0b

1,b -> 1 b,b -> a 1b,b -> 1a
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Example 10: odd a’s and even 
b’s?

17



18

?


