CmpE 320 - Spring 2008 - Programming Project #2

This project will test your knowledge of logic programming and Prolog. Your project will be graded on
correctness, readability, testing strategy, efficiency, documentation, and the use of logic programming style. Your
task is to write Prolog predicates (statements) for manipulating lists of football teams, and the matches played
between them. You may use additional predicates as needed in defining these predicates.

Problem Description

Copy the file superlig.pl posted on the class website into your working directory. The file contains a database of facts about 8
teams and the played matches that you may use to test and debug your program. The predicates that will be used are as follows:

team (teamName, hometown) .
match (week, homeTeam, homeTeamScore, awayTeam, awayTeamScore).

The following is a portion of a sample database illustrating the two relations that are defined:

team (ankaragucu, ankara).

team (besiktas, istanbul).
team (fenerbahce, istanbul) .
team(galatasaray, istanbul).
team (kayserispor, kayseri) .
team(oftas, ankara).
team(sivasspor, sivas).

team

trabzonspor, trabzon) .

, ankaragucu, 2, kayserispor, 0).
, besiktas, 1, oftas, 0).

, sivasspor, 1, fenerbahce, 0).

, galatasaray, 4, trabzonspor, 0).

, besiktas, 2, ankaragucu, 0).

2
2, fenerbahce, 2, galatasaray, 1).
2, sivasspor, 0, oftas, 1).

2

, trabzonspor, 2, kayserispor, 1).

The first predicate shows the teams currently existing in the database. For example team (fenerbahce, istanbul). means
that fenerbahce is a team that plays home matches in istanbul.

The second predicate implies that there has been a match between the two given teams in the given week. Score is also given in
the predicate. To illustrate, match (2, trabzonspor, 2, kayserispor, 1). impliesthat“Inthe 2™ week, trabzonspor defeated
kayserispor with the score of 2-1.

You will implement the predicates described below, as well as any necessary additional predicates to support them, that use
these facts to create collections of teams and matches with different constraints on them.

You will need to load the database file or a similar database of your own creation into Prolog. When you are testing, you can
simply copy and paste the facts in your working file but you must put the predicates that you implement into a separate file called
superligpredicates.pl when submitting. Note that you must put all your predicates in the same file. Do not create a different file
for each predicate.

Important Notes

You may not use any of the following in any predicate you write:

1 (‘or)

T ->(“if-then”)

T ! (cut)

1 insert

Any other operator that is not a part of “true” logic programing.



Your Tasks

1. Super League Teams

Implement the predicate al1Teams (L, N) . L is the list containing all the teams in the database where N is the number of
elements in the list. (Hint: Learn the differences between Prolog’s built-in functions such as findall, setof, bagof which you can
use in your predicates.)

An important issue is that you will see ; (semicolon) in some of the example outputs below which means that | continue
guerying by pressing ; and the next result is retrieved by Prolog. If there is no other result left, then it returns No. If | don’t make a
new query and press enter it returns ves.

For this and each of the predicates described below, you should be able to specify queries with any combination of variables
and constants unless it is specified otherwise. For example (for the sample database given to you):

?- allTeams (L, N) .

L = [ankaragucu, besiktas, fenerbahce, galatasaray, kayserispor, oftas, sivasspor, trabzonspor]
N =28 ;

L = [ankaragucu, besiktas, fenerbahce, galatasaray, kayserispor, oftas, trabzonspor, sivasspor]
N=28;

L = [ankaragucu, besiktas, fenerbahce, galatasaray, kayserispor, sivasspor, oftas, trabzonspor]
N = 38

Yes

?- allTeams ([trabzonspor,besiktas, ankaragucu, fenerbahce, galatasaray, kayserispor, oftas, sivasspor], 8) .

Yes

2. Home Teams

Implement teams (L, C,N) where L is any list containing the teams of city ¢ where N is the number of elements in the list. You
can assume that c is always given as a constant.

?- teams (L, ankara,N) .

L = [ankaragucu]
N=1};

L = [ankaragucu, oftas]
N =2 ;

L = [oftas, ankaragucu]
N=2;

L = [oftas]

N=1;

No

?- teams ([galatasaray,besiktas],istanbul,?2).
Yes

?- teams ([galatasaray,besiktas], istanbul,l) .
No

?- teams (L,izmir,N).

3. Match Results

Implement the following predicates:

 wins(T,w,L,N) implies that L. involves the teams defeated by team T when we are in week w and N is the number of
elementsin L.



1 1losses(T,w,L,N) implies that L involves the teams those defeated team T when we are in week wand N is the
number of elements in L.
'  draws(T,w,L,N) is very similar but now L involves the teams that team T could not defeat nor did not lose to.
Note that when we say, we are in week w, that means there have been w matches played by a team. So you will consider all
these matches played by the queried team. You can assume that T and w will be given as constants.

?- wins (galatasaray, 5,L,N) .

L = [trabzonspor, kayserispor, ankaragucu]
N =3 ;
No

?- losses(galatasaray,5,L,N).

L = [fenerbahce, besiktas]
N =2 ;
No

?- draws (galatasaray,5,L,N).

4. Total Points of a Team

Implement point (T, W, P) where P is the total points gathered by team T up to week w. A win counts for 3 points, a draw worth
1 point and a loss does not give any points. Assume T and w are given as constants.

?- point(galatasaray,5,P).
P=9

?- point(ankaragucu,4,P).
P=7

5. Total Average of a Team

Implement average (T, W, A) where A is the average (goals scored — goals in) of a team T gathered up to week w. Assume T and
W are given as constants.

?- average (fenerbahce, 2,A) .
A =20

?- average (sivasspor, 3,A) .
A=-1

?- average (ankaragucu, 3,3) .
A =1

6. Best to Worst

Implement sortTeams (Teams, W, SortedTeams) Where Teams (a list of teams) and w (week) are given as constants and
SortedTeams Will be the team list ordered from best to worst when we are in week w. Team A is better than team B if its point is
greater than team B. If their points are equal, then the one with the higher average is better. If their averages are also the same,
then the one which scored more goals is better. Notice that we do not look at the match played between them. If the scored goals
are also the same, then the order of these teams can be any order.

Hint: Sorting will be a difficult problem for yagn you will implement a very simple sortieghnique First permute the given
teams and try as if it is sorted or not. The algorithm worksl'otime complexityThis is the reason why there are 8 teams in the
database.The sortingquery is required to response in a few seconds



?- sortTeams ([ fenerbahce,galatasaray, ankaragucu,besiktas], 2, SortedTeams) .

SortedTeams = [besiktas, galatasaray, fenerbahce, ankaragucu] ;
SortedTeams = [besiktas, galatasaray, ankaragucu, fenerbahce] ;
No

?- sortTeams ([ fenerbahce,galatasaray,ankaragucu,besiktas, kayserispor], 5, SortedTeams) .
SortedTeams = [besiktas, fenerbahce, galatasaray, ankaragucu, kayserispor] ;
No

7. League Order and Top 5

Implement leagueOrder (L, W) where W (week) is given as constant and league order in that week will be retrieved in 1.
Additionally, implement topFive ([T1, T2, T3,T4,T5],W) where T1 to T5 are the top teams when we are in the given week w.

?- leagueOrder (L, 3) .

L = [besiktas, ankaragucu, fenerbahce, trabzonspor, galatasaray, oftas, sivasspor, kayserispor] ;
L = [besiktas, ankaragucu, fenerbahce, trabzonspor, galatasaray, sivasspor, oftas, kayserispor] ;
L = [besiktas, fenerbahce, ankaragucu, trabzonspor, galatasaray, oftas, sivasspor, kayserispor] ;
L = [besiktas, fenerbahce, ankaragucu, trabzonspor, galatasaray, sivasspor, oftas, kayserispor] ;
No

?- leagueOrder (L, 5) .
L = [besiktas, fenerbahce, galatasaray, trabzonspor, ankaragucu, sivasspor, oftas, kayserispor] ;
No

?- topFive([T1,T2,T3,T4,T5], 5).
Tl = besiktas

T2 = fenerbahce
T3 = galatasaray

T4 = trabzonspor
T5 = ankaragucu ;
No

?- topFive([T1,T2,T3,T4,T5], 4).

Tl = besiktas

T2 = ankaragucu
T3 = fenerbahce
T4 = trabzonspor
T5 = galatasaray ;

Tl = besiktas

T2 = fenerbahce
T3 = ankaragucu
T4 = trabzonspor
T5 = galatasaray ;

No



Submission

You will submit (both electronically and in printed form)

1

The superligpredicates.pl source code which involves the predicates you have written. This file will not include the
database.

Areport (program document) of your work.

One test case (other than the given database) as a separate file. Prepare an additional report with this sample database
you prepared, the inputs you used for testing, and the outputs must be included. Do not randomize the scores in your
database, think about creating a fresh one, e.g. basketball league.

More about the Project

In addition to learning Prolog in this project, you are also dealing with an interesting problem. Since this is a very introductory
project, the database and the predicates are very limited. Imagine that you are asked to complete a similar but very advanced
project (for example Championship Manager); you will need players, player profiles, team profiles, places and more in your
application. We did not guess any match in this project, but it can also be extended to guess the results of real life matches from the
previous data which is a difficult problem in machine learning. You can get a real database and try to guess the next week’s matches
with your own assumptions in your spare time.

Notes

9 Prolog program (SWI Prolog) with some manuals and tutorials are on the Download Files part of the course website.
The default font may ndbe convenient for coderriting, so you can set it to Courier for the sake of your eyes.

9 Tryto use hints given in every predicate.

9 The project will be done individually, not as a group.

1 We will test your program with our database.

9 The strict deadline is 02.06.2008 at 00:00 for electronic submission and 03.06.2008 at 17:00 for hard copy submission.
The deadline will not be postponed.

1 Important!!!: Read the Programming Projects section in the document General Information for Students link in the

Syllabus. You should obey the rules for electronic submission (e-mail subject, etc.) and documentation.



