
G53COM – Computability
MODULE FEEDBACK - Spring 2007
Lecturer: Dr. Dario Landa Silva

The module was assessed by a two-hour written examination (100%) in which students had to
answer four out of six questions. Each question carried 25 marks.

GENERAL STATISTICS

Students Enrolled: 17
Present in Examination: 16

Examination Mark Average: 53
Minimum Examination Mark: 24
Maximum Examination Mark: 84

First Class: 2 (11.8%)
Upper Second Class: 4 (23.5%)
Lower Second Class: 3 (17.7%)
Third Class: 4 (23.5%)
Failed: 4 (23.5%)

Total: 17 (100 %)

FEEDBACK ON EXAMINATION

The overall performance of the class in the examination was lower than expected. Almost half
of the class obtained a third class grade or failed the module while only one third of the class
obtained 2(1) or 1st class. Some correlation was observed between attendance to lectures and
performance in the examination. In particular, those students that attended the revision
lecture obtained better grade than those that missed it.

Question 1 – 15 students answered this question.

Part A: to prove that the empty word halting problem is unsolvable.
Marking scheme: up to 3 marks for correct statement of problem, up to 2 marks for correct
statement of the proof logic, up to 10 marks for the correct outline and explanation of the
proof by construction, total of 15 marks.
The most common mistake was that several students gave the proof for the Halting problem
not for the Empty Word Halting problem as requested.

Part B: to show that two functions are of equivalent complexity with respect to the O notation.
Marking scheme: Up to 5 marks for each correct part of the demonstration, total of 10 marks.
Very few students got this answer correct, most failed to follow the correct logic to show that
each of the two functions can grow at a lower rate than the other one from a given n, which is
done by manipulating the functions’ coefficients.

Question 2 – 14 students answered this question.

Part A: to proof an algebraic equivalence using mathematical induction.
Marking scheme: up to 2 marks for correct base step, up to 2 marks for correct statement of
induction step, up to 6 marks for correct demonstration of inductive step, total of 10 marks.
Some students made a mistake in the base step which had to be proven for n=1. In general,
this part was answered well by most.



Part B: to proof a property of strings by mathematical induction.
Marking scheme: up to 5 marks for correct base step, up to 2 marks for correct statement of
induction step, up to 8 marks for correct demonstration of inductive step, total of 15 marks.
Very few students obtained good mark in this question, the most common mistake was a
failure to outline the induction step properly. There were also some mistakes in the base step
where the property had to be shown for x= and y=a.

Question 3 – 13 students answered this question.

Part A: outline the actions required for a Turing machine that reads binary strings representing
a fractional number with no leading zeros. Round-up to the next integer if the fractional part is
 0.5, otherwise round-down to the integer part.
Marking scheme: up to 5 marks if the logic is correct, no marks if not actions are given, total
of 5 marks.
Most students answered this part correctly.

Part B: design the state diagram corresponding to the above Turing machine.
Marking scheme: up to 5 marks if machine determines correctly if fractional part is ≥ 0.5 or
not, up to 5 marks if machine deletes fractional part correctly, up to 5 marks if machine adds 1
to integer part, total of 15 marks.
The most common mistakes were that the Turing machine accepted strings with leading zeros
and that it accepted strings with many dots.

Part C: illustrate the behaviour of the Turing above machine for two given strings.
Marking scheme: up to 2.5 marks for correct processing of each input, total of 5 marks.
Most students did this correctly with only one or two making a mistake using transitions that
did not follow from the state diagram provided in their answer to part B.

Question 4 – 9 students answered this question.

Part A: explain the classes of P, NP and NPC problems and illustrate their relationship.
Marking scheme: 1 mark for each correct definition and up to 2 marks for illustrating clearly
the relationship between classes, total of 5 marks.
This is a straightforward answer which can be found in the lecture notes. Some students lost
few marks because of not providing a clear explanation of the relationship between the
classes.

Part B: explain the meaning of polynomial reducibility.
Marking scheme: 2 marks for the formal statement and up to 3 marks for a clear explanation
of its meaning, total of 5 marks.
This is a straightforward answer which can be found in the lecture notes. Some students lost
few marks because of not giving a clear explanation.

Part C: prove that the Hamiltonian Circuit decision problem is polynomial reducible to the TSP
decision problem.
Marking scheme: 5 marks for correct illustration of Hamiltonian problem, 5 marks for correct
illustration of TSP problem, up to 5 marks for correct illustration of transformation, total of 15
marks.
The answer was explained in class and was available in the lecture notes. Most marks were lost
because of not describing accurately the key concept of the mapping function that is used to
transform an instance of Hamiltonian Circuit to an instance of the TSP in polynomial time.



Question 5 – 3 students answered this question.

Part A: write a statement of the INDEPENDENT SET decision problem.
Marking scheme: up to 5 marks for correct statement, total of 5 marks.
Common mistake was not giving an accurate formal statement of the problem, which was
given in the lecture notes.

Part B: illustrate an instance of the INDEPENDENT SET decision problem.
Marking scheme: up to 5 marks for correct illustration, total of 5 marks.
This part was answered correctly in general.

Part C: prove that 3-SAT is reducible in polynomial time to the INDEPENDENT SET problem.
Marking scheme: Up to 5 marks for correct mapping to 3-SAT, up to 10 marks for correct
illustration reduction process, total of 15 marks.
Marks were lost for not stating clearly the mapping function that transforms an instance of the
3-SAT problem to an instance of the INDEPENDENT SET problem. Also, illustration of the
transformation using graphs was missing. This answer was explained in class and it was also
available in the lecture notes.

Question 6 – 12 students answered this question.

Part A: write a statement of the BIN PACKING decision problem.
Marking scheme: up to 5 marks for correct statement, total of 5 marks.
Most students answered this part correctly.

Part B: illustrate an instance of the BIN PACKING decision problem.
Marking scheme: up to 5 marks for correct illustration, total of 5 marks.
Only few students gave a correct answer here, where the only requirement was to give a list of
items, a value for b (size of the bin), a value for k (number of bins), and then show a solution.
Several students illustrated the optimisation version of the problem, not the decision version.

Part C: explain why BIN PACKING is verifiable in polynomial time.
Marking scheme: up to 5 marks for correct explanation, total of 5 marks.
Most students answered this part correctly.

Part D: explain and illustrate why this problem is hard to solve.
Marking scheme: up to 5 marks for correct explanation for hardness, up to 5 marks for correct
illustration of search tree, total of 10 marks.
In most cases, the explanation was adequate, marks lost due to lack of clarity. Most students
illustrated the complexity of the search using a tree but only in few cases the illustration
included the specification of values for b and k and hence some marks were lost because of
this.


