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APPLICATION PROJECT

In this project, you will write a Prolog program for the following problem:

We have two types of data in a knowledge base: flights between cities and distances between cities. Data about flights will be represented with the flight predicate and data about distances will be represented with the distance predicate. Each flight predicate contains the following information: source of the flight, destination of the flight, stop cities, and the flight duration for each pair of stops. For instance, a flight from Tekirdağ to Port Elizabeth (a city in Republic of South Africa) may first go from Tekirdağ to İstanbul (1 hour), then from İstanbul to Algiers (4 hours), then from Algiers to Nairobi (3 hours), then from Nairobi to Cape Town (5 hours), and finally from Cape Town to Port Elizabeth (1 hour), giving a total flight duration of 14 hours. Each distance predicate contains the following information: first city, second city, and the distance between the two cities. For instance, a distance predicate may indicate that the distance between İstanbul and İzmir is 400 km.
We want to design a program that finds the possible paths between a given source city and a destination city. That is, given a goal path(S,D), where S is the source city and D is the destination city, the program will output a path between S and D. For instance, given a goal path(Malaga,Manila), the output may be as follows: Malaga-Madrid-2 hours, Madrid-Atina-3 hours, Atina-Sydney-10 hours, Sydney-Manila-3 hours.
a) Decide on a knowledge representation for this problem. You will use only two predicates (flight and distance) to store the data; do not use other predicates. Explain the parameters of the predicates. You can design your predicates as you like. For instance, in the flight predicate, you may store the total flight duration as a separate parameter or you may wish to calculate it when necessary in the program instead of storing explicitly.
b) Write a Prolog program that uses best first search for solving this problem. Use different heuristics, solve the problem with each one, and comment on their efficiency. You must take into account both the cost from the start state to the current state (i.e. the g function) and the cost from the current state to the goal state (i.e. the h function). That is, use the f(=g+h( function, not only the h( function. Experiment with different cost parameters. Some possible cost functions may be the total number of stops during the travel, the total distance during the travel, the number of continents stopped during the travel, etc. You can estimate the h( function in a suitable way. For instance, if the distance between two cities is between d1 and d2, then it may be likely that there will be s stops between these cities. Use your imagination.
Given a goal, the output must show the whole path between the source and the destination. In addition, it must show the alternative choices at each step and the backtracking points.

Include sufficient number of data in your knowledge base. It is not necessary that the data be meaninful. For instance, you can include a flight from İstanbul to Atina that has five stop cities. You will need lots of flight data with several stop cities in order to demonstrate the execution properly. Also you will need data such that the distance between cities A and B may be greater than the distance between cities A and C, but flying from A to B may take less time than flying from A to C.
(continued on next page)
Notes:

· Your project will be graded on correctness, readability, testing strategy, efficiency, documentation, and the use of logic programming style.

· You must use pure logic programming style. That is, you may not use the operators and predicates like ; (“or”), -> (“if-then”), and “repeat”. An exception is that you may use the ! (cut) predicate.

· Prolog program (SWI Prolog) with some manuals and tutorials are on the course website.
· 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.
· The project will be done individually, not as a group.
· The deadline is 20.5.2015.

