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NFA -> DFA 
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• if and only if



Last Time: 

Proof



• a1 ∈ A1, a2 ∈ A2 

• a3 ∈ A1, a4 ∉ A2 

• a5 ∉ A1, a6 ∈ A2 

• a7 ∉ A1, a8 ∉ A2 

 

• a1a2 ∈ A1 ∘ A2 

• a3a4 ∈ A1 ∘ A2 

• a5a6 ∈ A1 ∘ A2 

• a7a8 ∈ A1 ∘ A2 
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Proof
•

•



N
M1

M2

ε
N

M1 M2 

M1 M2 



M1 = (Q1, Σ, δ1, q1, F1) A1 

M2 = (Q2, Σ, δ2, q2, F2) A2 

M1 

M2 

M1 M2 



M1 = (Q1, Σ, δ1, q1, F1) A1 

M2 = (Q2, Σ, δ2, q2, F2) A2 

M1 

M2 

M1 M2 

: δ(q, ε) = ∅,   q ∈ Q, q ∉ F1 

δ

ε



Flashback: 

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



Flashback: 

1. A1 A2

M1 = (Q1, Σ, δ1, q1, F1) A1 

M2 = (Q2, Σ, δ2, q2, F2) A2 

N = (Q, Σ, δ, q0, F)

5. N A1 ⋃ A2 A1 ∘ A2 

6. A1 ∘ A2 A1 ⋃ A2
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Flashback: 
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• N = L(N) =  
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 XY = X Y = X Y = X <=> Y 

1. ⇒ X Y 
•

 

2. ⇐ Y X 
•

 



 

 XY = X Y = X Y = X <=> Y 

If-Then

1. ⇒ X Y 
•

• X Y 

2. ⇐ Y X 
•

• Y X 
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⇒ L N
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NFA→DFA

• N

• M Q’ Q





NFA→DFA
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Flashback: 
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NFA→DFA



L N L

⇒ L N
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M1 = (Q1, Σ, δ1, q1, F1) A1 

M2 = (Q2, Σ, δ2, q2, F2) A2 

M1 

M2 

M1 M2 
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• A1 A2
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•

• M1 M2 
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  = Q1 × Q2 

M1 M2
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In-class exercise:









Next Time: 

•

•
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Check-in Quiz 2/15 


