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Learning Outcomes:

• Construct High Level Turing Machines.

• Distinguish between different Turing Machine variants.

• Become familiar with Deciders vs Looping.

Interesting Article:

"Note on A Universal Quantum Turing Machine" [1]
"Quantum Chaos in Quantum Turing Machines" [2]
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Question 7.01

Construct a PDA from the following CFG:

S −→ S1 | 1S0S | ϵ
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Question 7.02

Give a high level description of a Turing Machine which decides:

A = {02n | n ≥ 0}
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Question 7.03

Give a high level description of a Turing Machine which decides:

B = {aibjck | i× j = k and i, j, k ≥ 1}
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Question 7.04

Give a high level description of a 2-tape TM which recognizes the language (binary
palindromes):

L = {w ∈ {0, 1}∗ | w = wr}
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Question 7.05

Give a high level description of a nondeterministic TM which recognizes the language:

L = {1n | n is a composite number}
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Question 7.06

Prove that the following language is decidable by constructing (high level) Turing Ma-
chines which decide the language.

ADFA = {⟨B,w⟩ |B is a DFA that accepts input string w}
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Question 7.07

Prove that the following language is decidable by constructing (high level) Turing Ma-
chines which decide the language.

EDFA = {⟨A⟩ | A is a DFA and L(A) = ∅}
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Question 7.08

Prove that the following language is decidable by constructing (high level) Turing Ma-
chines which decide the language.

EQDFA = {⟨A,B⟩ | A and B are DFAs and L(A) = L(B)}
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