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Flashback:
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• qeven =

qodd =

•

•
•



L = { n n | n ≥ 0 } 

• L
•
•
•

•
•

• <tag>
• </tag>

•
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Thought Exercise 
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• FALSE
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n n·n = 25

n
2·n = n + n

n=5 

n …! 



•
• TRUE 

•

• FALSE
•

•
• TRUE

•

• FALSE 
•

L = { ... } 
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L
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“If X then Y”
X

Y

“If X then Y” 

for all ∀A 



• P Q 
 

• P

• Q

Flashback: 



The Pumping lemma A …

Q: The Pumping lemma 

A 



• If X then Y

• If Y then X

•

• If not X then not Y

•

• If not Y then not X

•

Seen Previously 



If X then Y If not Y then not X



• P Q 

• P

• Q

• P Q 
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• P
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p
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≥ p



{“ab”, “cd”}
•

•

p

p p …”

ab ⋃ cd 

p

≥ p

p = LENGTH(longest string) + 1 

≥ p


Types of Regular Languages 



• x =

• y =

• z =

≥ p

= p = # +1 

Types of Regular Languages 



# birds > # holes
> 1 

bird 



= p = # +1 

KLEENE



A = {“00”, “010” , “0110” , “01110”, …}

In-class exercise:

“010” xyz
      x = ??,      y = ??,      z = ?? 

y
 A 

“0110”:
      x = ??,      y = ??,      z = ?? 

“0” “1” “0” 

“0” “1” “10” 



A = {“00”, “010” , “0110” , “01110”, …}
• 01*0 

“010” ∈ A, 

xyz
      x = 0,      y = 1,      z = 0 

y

(i = 1) “010”,  
(i = 2) “0110”,  

(i = 3): “01110”

Types of Regular Languages 
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If X then Y If not Y then not X



•
•

•
•

•
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• 0n1n

•
• ≥ p

• = 0p1p 

• xyz y
• 0

• y 0 1
• 0n1n 

• 0p1p 

• 0n1n 
•

 0n1n

0n1n ≥ p
xyz y

≥ p
xyz y



y = 0

• 0n1n

•
• ≥ p

• = 0p1p 

• xyz y
• 0

• y 0 1
• 0n1n  ! 
• 0p1p 

• 0n1n 
•

00 … 011 … 1 

p 0  p 1  

x y z 

 0n1n

0n1n ≥ p
xyz y

≥ p
xyz y

xyz



y = 1

• 0n1n

•
• ≥ p

• = 0p1p 

• xyz y
• 1

• y  0n1n

•
•

00 … 011 … 1 

p 0  p 1  

x y z 

 0n1n

xyz



y = 0 1

• 0n1n

•
• ≥ p

• = 0p1p 

• xyz y
• 0 1

• y  0n1n

•
• 0 1
•

00 … 011 … 1 

p 0  p 1  

x y z 

 0n1n



 y
p

00 … 011 … 1 

p 0  

y



 y

 L = {0i1j  | i > j}



• L
•
• ≥ p

• = 0p+11p 

• xyz y
• 0
•

• y # 0 ≤ # 1
• {0i1j  | i > j}  

• {0i1j  | i > j} 

•  
•

00 … 011 … 1 

p+1 0  p 1  

x y z 

 L = {0i1j  | i > j}



Next Time (and rest of the Semester) 

•
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