
 

Combining DFAs and 

Closed Operations 



1. A1 A2

M1 = (Q1, Σ, δ1, q1, F1) A1 

M2 = (Q2, Σ, δ2, q2, F2) A2 

M = (Q, Σ, δ, q0, F)

5. M A1 ⋃ A2 

6. A1 ⋃ A2
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https://cs.wellesley.edu/~cs235/fall10/lectures/14_DFA_operations_revised_2.pdf 
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1. A1 A2

M1 = (Q1, Σ, δ1, q1, F1) A1 

M2 = (Q2, Σ, δ2, q2, F2) A2 

M = (Q, Σ, δ, q0, F)

5. M A1 ⋃ A2 

6. A1 ⋃ A2

A1 A2

Previously 





A1 ⋃ A2 M 
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s1 ∈ A1 s2 ∈ A2 

s3 ∉ A1 s4 ∉ A2 
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Proof
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s1 ∈ A1 s2 ∈ A2 
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( J1 ) 
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( J1 ) s1 ∈ A1 → M1 → M

( J2 ) s5 ∉ A1 ∉ A2 → M1 M2  → M

M1 M2



1. A1 A2

M1 = (Q1, Σ, δ1, q1, F1) A1 

M2 = (Q2, Σ, δ2, q2, F2) A2 

M = (Q, Σ, δ, q0, F)

5. M A1 ⋃ A2 

6. A1 ⋃ A2
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212 Beacon Street 

M1: M2: 

M3: “CONCAT” 



{ fort, south } { point, boston } 

{ fortpoint, fortboston, southpoint, southboston } 



• M  A1∘ A2

• M1 A1

• M2 A2
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• M1 A = { ,  } 

• M2 B = {  } 

• M A∘B = { ,  } 
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• M1 A = { ,  } 

• M2 B = {  } 

• M A∘B = { ,  } 
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• M1 A = { ,  } 

• M2 B = {  } 

• M A∘B = { ,  } 

 

• M

• M
• M1

• M2

• A∘B
•



• A1 A2  
• A1 A2

•

•

•



Nondeterminism 
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•

• S = { , , } 

• S =  
• { { }, { }, { }, { }, { , }, { , }, { , }, { , , } } 

•



ε
δ



•



01



•
• Σ = { a, b } 



N = (Q, Σ, δ, q0, F) 

• Q = { q1, q2, q3 } 

• Σ = { a, b } 

 

• δ  

 

• q0 = q1 

• F = { q1 } 

δ( q1, a ) = { } 

δ( q1, b ) = { q2 } 

δ( q1, ε ) = { q3 } 

δ( q2, a ) = { q2, q3 } 

δ( q2, b ) = { q3 } 

δ( q2, ε ) =  { } 

δ( q3, a ) = { q1 } 

δ( q3, b ) = { } 

δ( q3, ε ) = { } 

 


