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Non-Regular Languages 
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Flashback:

•
• q0 = q1 = q2 =
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•
•



L = { n n | n >=  } 

• L
•

•
•

• <tag>
• </tag>
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•
•
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p
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{“ab”, “cd”}
•

p
p

p

p

p




• x =

• y =

• z =
p

= # +1 



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

•

• “010” x = 0, y = 1, z = 0 
•

• i = 1 “010”,  i = 2 “0110”,  i = 3 “01110”
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•
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Poll: Conditional Statements 



• If X then Y

• If Y then X

•

• If not X then not Y

•

• If not Y then not X

•



If X then Y If not Y then not X





•

•

•



y = 0

• 0n1n

•
• p

• = 0p1p 

• xyz y
• 0

• y 0 1
• 0n1n 

• 0p1p 

• 0n1n 
•

00 … 011 … 1 

p 0  p 1  

x y z 

xyz

 0n1n

>= p
xyz y



y = 1

• 0n1n

•
• p

• = 0p1p 

• xyz y
• 1

•
•
•

00 … 011 … 1 

p 0  p 1  

x y z 

 0n1n

xyz



y = 0 1

• 0n1n

•
• p

• = 0p1p 

• xyz y
• 0 1

•
•
• 0 1
•

00 … 011 … 1 

p 0  p 1  

x y z 

 0n1n
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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}



•



• S L
• w ∈ Σ* s S REP

• REP(w) = s z wz ∈ L sz ∈ L 

S

REP(w) = s w 
s 

L = 01* 

S = {𝜀, 0, 1} 

z, wz ∈ L
sz ∈ L



• S L
• w ∈ Σ* s S REP

• REP(w) = s z wz ∈ L sz ∈ L 

• REP( k) k
• k m

• z kz ∈ L mz  

• z = k k k ∈ L m k L 

L = { n n | n >=  } 
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