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Lecture Four
Finite Automata (FA)

What is Automata?

The term "Automata” is derived from the Greek word "avtopata™ which means
"self-acting".
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An automaton with a finite number of states is called a Finite Automaton (FA)
or Finite State Machine (FSM).
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- There are two Type of Finite State Machine (FSM):

1- Deterministic Finite Automaton(DFA)
2- Non- deterministic Finite Automaton(NFA)

A finite automaton is a collection of three things:

1- A finite set of states, one of which is designated as the initial state, called the
start state, and some of which are designated as final states.

2- An alphabet )’ of possible input letters, from which are formed strings, that
are to be read one letter at a time.

3- A finite set of transitions that tell for each state and for each letter of the input
alphabet which state to go to next.

W, 1- Start state denoted by\C) or @
2- Final state denoted by @ or @ or |[]

3- There is one letter input per connection at a time.
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Example: Draw Finite Automata (FA) transition diagram and transition table for
the following Regular Expressions (RE).

1- aa
Transition Table
///”"“‘\sil' 0 {1}
Transition diagram 2 —
2- baba

Transition Table
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3- (a+b)(a+b)* = (a+h)*

o

= O Transition Table
P a b
N0 0| (1} | {1}

1 | {1} [{1}

4- (a+ b)* (aa + bb) (a + b)*

Transition Table

@ a b
1 | {1,2} {13}

“g< s
3| — | {4

- 4 | {4y | {4
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5- (a+Db)*
CS\ Transition Table
© .
S | {S} [ {S}
b
6- aa* o
- Transition Table
e & a
ODO—>-@ 1 | {2}
2 {2}
7- (a+Db)*a
o Transition Table
\ a b
) 2| = =
b

8- {ais even number}

@ & b Transition Table
a b
Q%J 2y [ {1

1
2 | {1} | {2}
9- {ais odd number}
b b Transition Table
S -
w s | {F} | {S}
Q F | {S} | {F}

19

—
| —



Computation Theory Amal Abdulbaqgi Maryoosh & Raniah Ali Mustafa

Homework: Draw Finite Automata (FA) transition diagram for the following
Regular Expressions (RE).

1- A

2- (a+b)*aa (a +b)*

3- a(aa)*

4- a(a+ b)*a

5- (a+ b)*abb
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