Finite Automata
CSC| 338



CSCl 338

Computability:
What'’s solvable
by computers.

'

January

T

Computational
Models

T

Complexity: What's
efficiently solvable
by computers.

> May

Goal: Understand and
identify fundamental
limitations of computers.




Finite State Machine



Finite State Machine

Consider a car.



Finite State Machine

States:
Py

Consider a car.



Finite State Machine

States:
* Moving
* Stopped

Consider a car.



Finite State Machine

States:
* Moving
* Stopped

Consider a car.

Actions:

??



Finite State Machine

States:
* Moving
* Stopped

Consider a car.

Actions:
*Gas
* Brake



Finite State Machine

States:

* Moving

* Stopped Stopped
Actions:

*Gas

* Brake



Finite State Machine

States:

* Moving

* Stopped w Stopped
Actions:

*Gas

* Brake



Finite State Machine

States:

° Moving Brake

* Stopped w Stopped
Actions:

*Gas

* Brake



Finite State Machine

States: Gas?

° Moving Brake

* Stopped w Stopped
Actions:

*Gas

* Brake



Finite State Machine

States: Gas

° Moving ' Brake

* Stopped w Stopped
Actions:

*Gas

* Brake



Finite State Machine

States: Gas
° Moving ' Bra ke
* Stopped w. Stopped ;) Brake
Gas
Actions:
*Gas

* Brake



Finite State Machine

States:
* Moving
* Stopped

Actions:
*Gas
* Brake

State

State Diagram

Gas
~ ' Brake
Gas \
Transition



Computational Question

Does the string w = 01101001 have the pattern:
{w: w contains an even number of 0’s and even number of 1’s}?



Computational Question

Does the string w = 01101001 have the pattern:

{w: w contains an even number of 0’s and even number of 1’s}?

\ J
Y

Set of strings with a specific pattern (format).




Computational Question

Does the string w = 01101001 have the pattern:

{w: w contains an even number of 0’s and even number of 1’s}?

\ J
Y

Set of strings with a specific pattern (format).

Deterministic Finite Automaton (DFA): An
abstract model (machine) that determines
(yes or no) if a string has a specific pattern.
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