COT 4210 Lecture 1, 1/12/05

Notetakers: Frank Cama & Enrique Montealegre


input: 

5¢ nickels


10¢ dimes

5 states: 0, 5, 10, 15, 20

ex1:
initial state is 0

machine takes dime, state is now 10

machine takes dime, state is now 20

machine takes dime, output soda! 

State is now 5

Cost of soda was 30¢

ex2:
initial state is 5
machine takes nickel, state is now 10
machine takes nickel, state is now 15
machine takes nickel, state is now 20


machine takes nickel, output soda! 

State is now 0

Cost of soda was 20¢


NOTE: double encircled state is the accepted state
arrow on top left of diagram points to starting state

input: 1, 0
states: Q1, Q2, Q3

ex1:
111

Q1→ Q1→ Q1→ Q1


(Accepted)

ex2:
010

Q1→ Q2→ Q2→ Q3


(Rejected)

ex3:
10110

Q1→ Q1→ Q2→ Q2→ Q2→ Q3

(Rejected)
Note: ex2 and ex3 were rejected because they did not end in the accepting state.


This machine describes a language, namely, it is the set of all strings that the DFA accepts.

5-Tuple

{Q, Σ, δ, Q0, F}


Q
set of states 

ex.{Q1, Q2, Q3}

Σ
alphabet 

ex.{0,1}

δ 
transition function
ex.

	Q\Σ
	0
	1

	Q1
	Q2
	Q3

	Q2
	Q3
	Q2

	Q3
	Q1
	Q3


Q0
start state

ex. {Q1}

F
set of accepting states ex.{Q1}

ex1
1101

Q0 →Q2→ Q2→ Q3→ Q2

ex2
1100

Q0 →Q2→ Q2→ Q3 →Q1

ex3
01011011
Q0 →Q1 →Q3 →Q1→ Q3→ Q2 →Q3 →Q2 →Q2


NOTE:
all 3 examples are rejected, 00101 ε L



Q
{Q0, Q1, Q2, Q3}

Σ
{0,1}


δ


	Q\Σ
	0
	1

	Q0
	Q1
	Q2

	Q1
	Q1
	Q3

	Q2
	Q3
	Q2

	Q3
	Q1
	Q2


Q0
{Q0}


F
{Q3}


ex1:
101

Q0 →Q2→ Q2



(Rejected)

ex2:
0110

Q0 →Q1 →Q0 →Q1


(Accepted)

ex3:
011101
Q0 →Q2→ Q2→ Q2→ Q2→ Q2→ Q2
(Rejected)

Q
{Q0, Q1, Q2}

Σ
{0, 1}

δ


	Q\Σ
	0
	1

	Q0
	Q1
	Q2

	Q1
	Q1
	Q0

	Q2
	Q2
	Q2


Q0
{Q0}

F
{Q1}

Formal Definition of Computation


M accepts W if a sequence of states R0, R1, .... , Rn exists in Q with the following 
3 conditions:

1. R0 = Q0

2. δ(Ri, Wi+1) = Ri+1

3. Rn ε F


A language is regular if some DFA describes/accepts it


Ex:




{0,1}
Input: binary number







Is it dividable by 3?


Ex:




{0,1} 






Set of strings that start with 0 and has odd length




Set of strings that start with 1 and has even length
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0





0





0
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1
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0,1





0,1








