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Thm: HALT

Proof

• Assume HALT R A
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Thm: HALT

Proof

• Assume HALT R A
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Thm: HALT

Proof

• Assume HALT R A

• ATM

• HALT

Last Time:
Undecidability Proof Technique #1: 
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Interlude: HALT

If TRUE then A else B A 

1 + 2 + 3 6 





Thm

Proof

Assume OPT

HALT <M,w> M w

S = <M, w> M w 

• OPT(M) == 
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Thm E

Proof
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Proof

• Assume EQ R A

Undecidability Proof Technique #3 



Proof

• Assume EQ R E
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• REGULAR {<M> | M is a  and L(M) is a regular language} 

 

• CONTEXTFREE {<M> | M is a  and L(M) is a CFL} 

 

• DECIDABLE {<M> | M is a  and L(M) is a decidable language}

 

• FINITE {<M> | M is a  and L(M) is a finite language}

•

 

• ANYTHING {<M> | M is a  and “anything” about L(M)}



Proof

• Assume REGULAR R A
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Want: L(M2) =  
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Undecidability Proof Technique #2: 
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Thm



Thm

Want: L(M2) =  
• M w  
• M w 

0n1n

L(M2) = 

M w,  

L(M2) = Σ* = 

0n1n 

M w, M2

M w, M2



• REGULAR {<M> | M is a  and L(M) is a regular language} 

 

• CONTEXTFREE {<M> | M is a  and L(M) is a CFL} 

 

• DECIDABLE {<M> | M is a  and L(M) is a decidable language}

 

• FINITE {<M> | M is a  and L(M) is a finite language}

•

 

• ANYTHING {<M> | M is a  and “anything” about L(M)}
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• REGULAR {<M> | M is a  and L(M) is a regular language} 

 

• CONTEXTFREE {<M> | M is a  and L(M) is a CFL} 

 

• DECIDABLE {<M> | M is a  and L(M) is a decidable language}

 

• FINITE {<M> | M is a  and L(M) is a finite language}

•

 

• ANYTHING {<M> | M is a  and “… anything …” about L(M)}



ANYTHING

•
• M1 M2 L(M1) = L(M2)

• M1 ∈ ANYTHING ⇔ M2 ∈ ANYTHING

•
• ANYTHING

• ANYTHING

ANYTHING {<M> | M is a  and … anything … about L(M)}



ANYTHING

Proof

• Assume ANYTHING R
• ANYTHING MANY ∈ ANYTHING
• R MANY 

• R A

M w
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ANYTHING {<M> | M is a  and … anything … about L(M)}
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 {<M> | M is a  that installs malware}
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