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Finite Automaton (FA)
• Informally, a state diagram that comprehensively 

captures all possible states and transitions that a 
machine can take while responding to a stream or 
sequence of input symbols

• Recognizer for “Regular Languages”

• Deterministic Finite Automata (DFA)
 The machine can exist in only one state at any given time

• Non-deterministic Finite Automata (NFA)
 The machine can exist in multiple states at the same time



Deterministic Finite Automata 
(DFA) 

• A Deterministic Finite Automaton (DFA) consists 
of:
 Q ==> a finite set of states

 ∑ ==> a finite set of input symbols (alphabet)

 q0 ==> a start state

 F ==> set of accepting states

 δ ==> a transition function, which is a mapping 
between Q x ∑ ==> Q

• A DFA is defined by the 5-tuple: 
 {Q, ∑ , q0,F, δ }



Simple example









Formal Definition



Formal description of the example



How DFA works?
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The language accepted by DFA



Regular Languages

• Let L(A) be a language recognized by a DFA A. 
 Then L(A) is called a “Regular Language”.

• Locate regular languages in the Chomsky 
Hierarchy



The Chomsky Hierachy
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• A containment hierarchy of classes of formal languages



Example
• Build a DFA for the following language:

 L = {w | w is a binary string that contains 01 as a substring}

• Steps for building a DFA to recognize L:
 ∑ = {0,1}

 Decide on the states: Q

 Designate start state and final state(s)

 δ: Decide on the transitions: 

• “Final” states == same as “accepting states”

• Other states == same as “non-accepting states”
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• What makes this DFA deterministic? • Q = {q0,q1,q2}

• ∑ = {0,1}

• start state = q0

• F = {q2} 

• Transition table

q2q2*q2

q2q1q1

q0q1q0

10

st
a
te

s

symbols



حل چند مثال
را پذیرش کندabbaماشینی طراحی کنید که توالی های حاوی •
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