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Exercise 5 Due: 31.05.2020 23:59:59

Upload answers to the questions and source code before the deadline via
courses.cs.unibas.ch. Due to the measures taken to curb the Coronavirus pan-
demic, programs do not have to be demonstrated during the exercise slots. In-
stead, for every task and subtask you must explain your solution in detail. If
a task involves writing or completing some code, you must provide code that is
commented in detail (how it works, things that need to be done to make it
working, things that must be satisfied, and so on).

Also note, of all mandatory exercises given throughout the course, you must score
at least 2/3 of the total sum of their points to pass the lecture.

Modalities of work: The exercise can be completed in groups of at the most
2 people. Do not forget to provide the full name of all group members together
with the submitted solution.

Question 1: Bite-sized Prolog Tasks (5 points)

For each of the following task descriptions write Prolog facts and/or rules that complete
the task.

Also include an example usage of the predicate that completes the task in a separate text
file or as a comment in the code.

a) Return all permutations of a list. You can use the built-in or predicate (”;”) to
generate additional solutions until all are found.

Example:
?- listPermutations([1,2,3],X).

X = [1, 2, 3] ;

X = [2, 1, 3] ;

X = [2, 3, 1] ;

X = [1, 3, 2] ;

X = [3, 1, 2] ;

X = [3, 2, 1] ;

false.
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(1 points)

b) Return the sum of all squares of odd numbers in a list.

Example:
?- sumSquaredOddNum([1,2,3,4,5,6,7,8,9], X).

X = 165.

(2 points)

c) Return the nth Lucas number (https://en.wikipedia.org/wiki/Lucas_number).

Example:
?- lucas(17, X).

X = 3571.

(2 points)

Question 2: Knowledge Base (5 points)

The following is a list of character occurrences in the first act of Shakespeare’s play
Hamlet:

Act 1, Scene 1:

- Barnardo

- Francisco

- Horatio

- Marcellus

- Ghost

Act 1, Scene 4:

- Hamlet

- Horatio

- Marcellus

- Ghost

Act 1, Scene 2:

- Claudius

- Gertrude

- Polonius

- Laertes

- Hamlet

- Voltemand

- Cornelius

- Horatio

- Marcellus

- Barnardo

Act 1, Scene 3:

- Laertes

- Ophelia

- Polonius

Act 1, Scene 5:

- Ghost

- Hamlet

- Horatio

- Marcellus

a) Write a Prolog knowledge base containing the above information.

It should be possible to check if a character is in a given act and scene. The act should
be part of the predicate to allow extension of the knowledge base for further acts.

It should be possible to query the knowledge base to find out, for example, in what
scenes a given character is present.

(4 points)

b) Explain the concept of backtracking in Prolog, including how it is responsible for
being able to find a complete list of scenes in which a character is present in your
implementation.

(1 points)

2

https://en.wikipedia.org/wiki/Lucas_number


Question 3: Building Groups (8 points)

A teacher has six students, which should work together in pairs. To get the best work
done, you want to try pairing everyone with the student they like most. The preferences
of the students are in descending order:

Ashton: Brooklyn, Jamie, Drew, Robin, Taylor

Brooklyn: Taylor, Robin, Drew, Ashton, Jamie

Drew: Robin, Jamie, Ashton, Taylor, Brooklyn

Jamie: Ashton, Brooklyn, Drew, Robin, Taylor

Robin: Jamie, Drew, Taylor, Brooklyn, Ashton

Taylor: Robin, Brooklyn, Drew, Ashton, Jamie

a) Write two predicates, one to check whether a name is valid and the other to check
whether no student is occuring twice in a given list of students.

(1 points)

b) Write the base clause preferences/2 for each student, where the second element is
the list of preferences of the student, and a predicate dislike/3 which computes a
value indicating how much a student dislikes another student.

Hint: For dislike/3 you can use the indexes of the lists for the preferences of the
students.

(2 points)

c) Write a predicate groups/3, which returns the three pairs of students, which, added
together, have the smallest dislike value, as three lists. What is the best combination?

(5 points)

Question 4: Caesar’s Cipher (5 points)

A Caesar cipher (https://en.wikipedia.org/wiki/Caesar_cipher) is a very simple
type of encryption where every letter is replaced by the letter a fixed number of letters
down the alphabet.

The following text was shifted with a rotation of 13:

ebznarf rhag qbzhf!

• Write a predicate decipher/2 that can decipher this text.

• Do not shift punctuation marks or spaces, only shift letters.

• It is enough to only work with lowercase letters.
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