
Modeling Computation

Introduction to Formal Languages and Automata

DFAs



What is a “standard computer”?

• It reads _______, and stores it in ________.

• It computes ___________ of the _______, 
using an arithmetic/logic unit, and stores the 
result in ________.

• It produces ________.



What is the “simplest” form of a 
computer?

• Have ___________, other than keeping track 
of which _______ (from a finite set of 
_______) the computer is in.

• Have output be ___ (__________) 
or  ___ (__________)



Computers carry out Computation

• What is computation?

–

–

–

–



Finite-State Machine (Automaton)

• Reads _______ from 
____________ using a 
movable tape head.

• At any time, is in one of a 
finite number of _______.

• Reads a ________ from the 
____________ and changes 
______ based on a specified 
__________.

• Certain ________ are 
___________.

• The ____________ is 
__________ if the machine 
is in a _________________ 
after the last ________ of 
the _______.



Example: A FSM to determine whether the 
number of 0s in the input is a multiple of 4.



Deterministic Finite Automata (DFA)

• 𝑀 = 𝑄, Σ, 𝛿, 𝑠, 𝐹

• 𝑄

• Σ

• 𝛿

• 𝑠

• 𝐹



Example: DFA for determining whether the 
number of 0s in the input is a multiple of 4.

• 𝑄

• Σ

• 𝛿

• 𝑠

• 𝐹



Example: A newspaper vending machine unlocks the 
door when at least 25¢ in nickels(5¢), dimes(10¢), and 

quarters(25¢) has been input.  No change is given. 



Example: DFA that accepts any string in 
that ends with .



Exercise: Design a DFA that accepts any string in 
0,1 ∗ that has a number of 1s divisible by 3 and 

a number of 0s divisible by 2.


