
Computer Science 423
Fall 2024

Homework 10
My name and section

Due: beginning of class, Tuesday, 11/21/2024 Points: 50

Answer the following questions and submit typeset solutions by the due date. As stated on the syllabus,
any collaborators or outside sources must be listed under the corresponding problem. Further, your final
submission must be completely your own work.

1. [25 points] Consider the following language and the Turing machine that recognizes it:

L1 = {anbn | n ≥ 1}

q0 q1 q2 qaccept
a → X ,R

a → R
Y → R

b → Y ,R

a → L
b → L
Y → L

X → R

⊔→ L

Answer the following for using this Turing machine for the Post Correspondence Problem (PCP):

(a) [4 points] List all the δ functions for the Turing machine.

(b) [4 points] Create the tiles associated with the δ functions from (a), as in Parts 2 and 3 of the PCP
simulation.

(c) [3 points] Create additional tiles, as in Parts 4, 5, and 6 of the PCP simulation.

(d) [14 points] Run the simulation on aabb until a match is achieved. Diagonal lines aligning the top
substrings with the bottom replacements need not be drawn; however, place vertical bars around
the main substring to be replaced in each configuration in the top line, along with vertical bars
around the corresponding replacement string in each of the configurations in the bottom line.
Since the strings will be quite long, write only four configurations per line.

Collaborators:
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2. [2 points each] For each statement below, state whether it is True or False. No explanation necessary.

(a) log n = O(n) AND .001n2 = o(n2).

(b) Every function is big-O of itself.

(c) Some functions are small-o of themselves.

(d) Any problem in NP can be solved by an exponentially slow algorithm.

(e) No polynomial time algorithm currently exists for any NP problem.

Collaborators:

3. [5 points] Consider the following Turing Machine:

E = “On input < G > where G is an undirected graph:

1. For each subset of nodes in G:

2. Determine if there are any cycles.

3. If so, re ject.

4. If loop ended without rejecting, accept.”

Is the problem represented by the above Turing machine in P or NP? Why?

Collaborators:

4. [10 points] Recall the HAMPAT H problem.

(a) Prove the problem is in NP by creating a verifier, as on slide 81 of Chapter 7. Hint: the collection
of nodes will be the certificate.

(b) Prove the problem is in NP by using an alternate proof with a nondeterministic Turing Machine,
as on slide 82 of Chapter 7.

Collaborators:
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