
Tutorial 09

University of Victoria

CSC 320 - Spring 2023

Foundations of Computer Science

Teaching Team

Learning Outcomes:

• Use reduction to prove a language is undecidable.

• Become familiar with reduction.

Interesting Article:

"Decidable and Undecidable Problems about Quantum Automata" [1]

March 21st, 2023



Question 9.01

Prove that the following language is undecidable by reduction from ATM .

ATM = {⟨M,w⟩ |M is a TM and M accepts w}

RegularTM = {⟨M⟩ |M is a TM and L(M) is a regular language}
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Question 9.02

Prove that the following language is undecidable by reduction from ATM .

ATM = {⟨M,w⟩ |M is a TM and M accepts w}

STM = {⟨M⟩ |M is a TM that accepts wr whenever it accepts w}
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Question 9.03

Prove that the following language is undecidable by reduction from ATM .

ATM = {⟨M,w⟩ |M is a TM and M accepts w}

STM = {⟨A⟩ | A is a DFA and L(A) = ∅}
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Question 9.04

Prove that the following language is undecidable by reduction from ATM .

ATM = {⟨M,w⟩ |M is a TM and M accepts w}

ETM = {⟨M⟩ |M is a TM and L(M) = ∅}
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Question 9.05

Prove that the following language is undecidable by reduction from ALLCFG.

ALLCFG = {⟨G⟩ |G is a CFG and L(G) = Σ∗}

EQCFG = {⟨G,H⟩ |G and H are CFGs and L(G) = L(H)}
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