
CS 125 Logic Programming Coursework Assignment 2

A. Beckmann Due date: Monday, 25 April 2005

You are to submit a well commented listing of your Prolog program, along with the queries you posed, and the
responses that you received to them. (Submit a printout – do not send your solution via email!)

Solutions are to be submitted in pairs.

Question 1. (Colouring a map)

Consider the following map:

----------------------------------------
| | | | |
| | D | E | |
| | | | |
| |-------- |-------| |
| | | | | |
| A | B |------| F | H |
| | | | | |
| |-------- |-------| |
| | | | |
| | C | G | |
| | | | |
|--------------------------------------|
| |
| I |
| |
----------------------------------------

1. Define a predicate neighbour/2 that defines the neighbourhood relation for this map. Define also a predicate
countries/1 for the list of all countries in this map. Test your predicates, e.g. ask queries whether countries
A and B (A and A, A and F) are neighbours.

2. Define a predicate colour/2 which records the following colouring of the map: Country A is coloured red,
C, F and H are coloured yellow, D, E and G are coloured blue, B and I are coloured green. Define also a
predicate colours/1 for the list of all colours used.

3. A map is perfectly coloured if no two neighbours are coloured with the same colour. Ask an appropriate
query to find out whether the map is perfectly coloured or not. Find all places where it is not perfectly
coloured.

4. Define a predicate path/1 such that path(L) means that L is a list of countries forming a path through the
map; i.e. any two successive countries on this path are neighbours.

5. Define a predicate tour/1 such that tour(L) means that L is a path without repetitions going through all
countries, and ending in a country which is a neighbour of the starting one. Find all tours starting with
[a,b,c,d].

6. Define a predicate prefect tour/1 such that prefect tour(L) means that L is a tour where each consecutive
countries are coloured in a different colour (including the first and the last one). Find all perfect tours starting
with [a,b,c].

7. Find a perfect colouring of the map using 4 colours by defining appropriate queries. The solution should be
a list of pairs assigning to each country exactly one colour.

[40 Marks]



Question 2. (“The Bet”)

Consider the following game: A group of players is asked to submit a natural number between 1 and 1000. The
lowest number which is submitted exactly once will win. The player who has submitted the winning number will
be the winner.
Because the members of the group all like Prolog very much they agreed to submit their bets as Prolog-facts in
the form

bet( < id > , < number > ).

You as a skilled Prolog programmer are asked to help the group to determine the winning number and the winner.
A file containing all bets can be found under

http://www.cs.swan.ac.uk/~csarnold/CS_125/list_of_bets.pl

For solving this task, proceed in the following way:

1. Define a predicate min in list/2 which computes the minimal element of a list of numbers: e.g. the query
min in list([3,2,7],M) should produce the answer M = 2.

2. Define a predicate list of singletons/2 such that list of singletons(K,L) succeeds if and only if L is
the list of elements of list K which occur exactly once.

E.g., the query ?- list of singletons([a,3,a,3,4,b],L). should produce L = [4,b], where ?-
list of singletons([a,a,a,a],[a]). and also ?- list of singletons([a,a,a,a,b],b). should pro-
duce No.

3. Define a predicate winning number/1 which determines the winning number.

Hint: Make sure that the list of bets from the above mentioned file is loaded into your database. You may
then consider to use one of Prolog’s predefined predicates for collecting data.

Using the auxiliary predicates defined above, determine the winning number and the id of the winner in the game.
[30 Marks]

Question 3. (Pascal’s Triangle)

Define a predicate pascal/0 which asks to input a natural number and then outputs Pascal’s triangle of that
height. E.g., the input 5 should produce an output similar to

1
1 1

1 2 1
1 3 3 1

1 4 6 4 1
1 5 10 10 5 1

Hint: The kth number in the nth line of Pascal’s triangle is given by the binomial coefficient
(
n
k

)
. Pascal’s formula

says
(
n
k

)
=

(
n−1

k

)
+

(
n−1
k−1

)
, which means that one way of defining the inner numbers of a line is to build the sum of

the two neighbours diagonally above them. E.g.

1 3 3 1
\ / \ / \ /
+ + +
| | |

1 4 6 4 1

[30 Marks]


