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Finite Automata



Deterministic Finite Automata (DFA)
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Note: 
Tuple: is an ordered list of elements.
Quintuple: five times as much in size; e.g., M  = {S, I, O, q0 , fs} ; 
sextuple: six time as much in size, e.g., M  = {S, I, O, q0 , fs , f0 }.

Deterministic Finite Automata (DFA) (cont’d)



Example 1
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Example 1 (cont’d)



Each state 
represented by a 

small circle labeled 
with the state

The transition diagram of this DFA is, 
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Example 1 (cont’d)

Initial state with 
incoming unlabeled 

arrow not originating 
from any vertex

Final state with a 
double circle
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Example 2
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Example 2 (cont’d)

The transition diagram of this DFA is, 



DFA with Extended Transition Function for M
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Example 3

𝒒𝟎

a

b
𝒒𝟐𝒒𝟏 𝒒𝟑

a

b b

a,b

a

w = abb

𝑞0 𝑞0 𝑞1 𝑞2
a b b : Accepted by M

Determine whether the input string abb is accepted by machine, M

Solution:
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Example 4

𝒒𝟎

a

b
𝒒𝟐𝒒𝟏 𝒒𝟑

a

b b

a,b

a

w = abba

𝑞0 𝑞0 𝑞1 𝑞2
a b b

: Not accepted by M𝑞0
a

Determine whether the input string abba is accepted by machine, M

Solution:
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Example 5

𝒒𝟎

0

1
𝒒𝟐𝒒𝟏

0

0

1 1

Based on the above transition diagram of a DFA, answer the 
following questions.  

i) What are the states of M?
ii) Write the set of input symbols.
iii) Which is the initial state?
iv) Write the set of final states.
v) Write the transition table for this DFA.
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i) S = {𝒒𝟎, 𝒒𝟏, 𝒒𝟐}

ii) I = {0, 1}

iii) Initial state = 𝒒𝟎
iv) Final state, F = {𝒒𝟐}
v) State transition table:

Example 5 - Solution
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Example 6

Based on the DFA in Example 5, which of the given 

strings are accepted by M?

i) 0111010

ii) 00111

iii) 111010

iv) 0100

v) 1110
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Example 6 – Solution

i) 0111010

ii) 00111
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Example 6 – Solution (cont’d)

iii) 111010

iv) 0100
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Example 6 – Solution (cont’d)

v) 1110
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Example 7
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Example 7 - Solution
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Example 7 - Solution

State transition diagram



Exercise #1
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Exercise #2

𝒒𝟎

b

a
𝒒𝟐𝒒𝟏

a

b

a b
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Solution:

q0 q1 q2 q3 q4

1

1

0

0

0

1

0,1
0,1

Exercise #3
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Finite State Machines (FSM)
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Finite State Machines (FSM) (cont’d)



Example 1
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• The fs and f0 are => 
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• The transition diagram:

Example 1 (cont’d)

𝒒𝟎

b/1

a/0
𝒒𝟐𝒒𝟏

a/1, b/0

b/1

a/0
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Example 1 (cont’d)

𝒒𝟎

b/1

a/0
𝒒𝟐𝒒𝟏

a/1, b/0

b/1

a/0
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Example 2
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Example 2 (cont’d)

𝒒𝟎

a/1

b/1
𝒒𝟑𝒒𝟐

a/1

a/1, b/1

b/1

𝒒𝟏

b/0

a/1
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Output strings : 0111011

Output: 1

Example 2 (cont’d)
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State transition diagram

Example 3

𝒒𝟎

a/1

a/0
𝒒𝟐𝒒𝟏

b/1

a/1, b/1

a/0

𝒒𝟑

b/0

𝒒𝟒

a/1, b/1



Based on the given information, answer the following:

36

Example 3 (cont’d)
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Example 3 – Solution (cont’d)
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 What is the output string if the input string is aaabbbb?

Example 3 – Solution (cont’d)

Output strings : 0011111
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 What is the output if the input string is bbbaaaa?

Example 3 (cont’d)

Output: 1
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 Is the string aaa accepted by M?

Example 3 (cont’d)

Output strings : 001

Output: 1

Accepted by M
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 Which of the strings ba, aabbba, bbbb, aaabbbb are 

accepted by M?

Example 3 (cont’d)

Output: 1, accepted by M

i) 

ii) 

Output: 1, accepted by M
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 Which of the strings ba, aabbba, bbbb, aaabbbb are 

accepted by M?

Example 3 (cont’d)

Output: 0, not accepted by M

iii) 

iv) 

Output: 1, accepted by M



43

Example 4

Consider a vending machine that sells candy and the cost of a

candy is 50 cents. The machine accepts any sequence of 10, 20,

or 50 cent coins.

After inserting at least 50 cents, the customer can press the button

to release the candy. If the customer inputs more than 50 cents,

the machine does not return the change.

After selling the candy, the machine returns to initial state.

Construct a finite state machine that models this vending

machine.
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1. List the states, S:

Example 4 – Solution
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2. List the elements of M:

Example 4 – Solution (cont’d)
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3. List the fs and f0:

Example 4 – Solution (cont’d)
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4. Draw the transition diagram of M:

Example 4 – Solution (cont’d)
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Exercise #4
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Exercise #5
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Exercise #6
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Exercise #7
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Exercise #7 (cont’d)


