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Last Time: 

Step 2a: ⇒ w ∈ A  f(w) ∈ B 

Step 2b: ⇐ f(w) ∈ B w ∈ A 

Step 2b: w ∉ A  f(w) ∉ B 
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Flashback: 

Proof

• Assume R



Proof

Step 1 f S 

Alternate Proof:  

Step 2 iff
 ⇒ <M> ∈ E <M, M1> ∈ EQ
 ⇐ <M> ∉ E <M, M1> ∉ EQ
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Alternate Proof:  

Proof

Step 1 f <M, w>  <M1> S 
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Step 2 iff
? ⇒ <M, w> ∈ A <M1> ∉ E
? ⇐ <M, w> ∉ A <M1> ∈ E
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• Lemma 1
• Proof
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• Lemma 2
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• Proof, by 
•

1 → s11, s12, s13, … 

2 → s21, s22, s23, … 

3 → s31, s32, s33, … 

… 

• s1, s2, s3, … 
• s1 ≠ s11, s2 ≠ s22, s3 ≠ s33, …

• s1, s2, s3, …
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Proof Technique #1

Contrapositive ⇒ 
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Step 2 iff
⇒ M w M1 ≠ M2 

  M1

M2

⇐ M w M1 = M2 
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Step 2, iff
⇒ M w M1 M2 

⇐ M w M1 ≠ M2 

Step 1 
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Proof Technique #1

Contrapositive ⇒ 



EQ
M 〈G, H〉 G H

• w

• w ∈ L(G) w ∉ L(H),  
• w ∉ L(G) w ∈ L(G) 

•

EQ

L(G)  L(H) 
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Proof Technique #1

Contrapositive ⇒ 
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L(M)  
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