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FINAL
1. We have the following information: Emrah loves Selin; Selin loves Emrah, Nurgül and Onat; Nurgül loves Cemal, Onat and Sibel; Cemal loves Emrah and Selin; Onat loves Selin and Nurgül. Two people who love each other can go to cinema together. Two people who can go to cinema together and are of opposite sex can marry (i.e. Two people can marry if they can go to cinema together and the first one is male and the second one is female, or Two people can marry if they can go to cinema together and the first one is female and the second one is male).

a) Describe the above information in predicate calculus (logic).

b) Write a Prolog program expressing it. (Be careful about syntax of Prolog.)

c) By executing your Prolog program, find the pairs who can marry. Explain the execution clearly.

2. Consider the knowledge representation issues that we discussed in the class. Explain each one clearly and give examples.

3. Consider the following training data about robot janitor problem (janitor: “hademe”).

	No
	Status
	Floor
	Department
	Size
	Recycling Bin?

	1
	faculty
	three
	EE
	large
	No

	2
	staff
	three
	EE
	small
	No

	3
	faculty
	four
	CMPE
	medium
	Yes

	4
	student
	four
	EE
	large
	Yes

	5
	staff
	five
	CMPE
	medium
	No

	6
	faculty
	five
	CMPE
	large
	Yes

	7
	student
	three
	EE
	small
	Yes

	8
	staff
	four
	CMPE
	medium
	No


There are four features (status, floor, department, size) and we want to decide about the output (recycling bin). As shown on the table, there are eight training data. For example, the first data says that “in the EE faculty office on the third floor that has a large size, there is no recycling bin”.
Using this data, we want to learn the output (recycling bin) for an office. Show the learning process using the decision tree method. Explain the process clearly. (You must use the entropy metric for feature selection. If features are chosen randomly, no points will be given).
Then apply the learnt model on the test data below. Measure the success of the model in percentage (i.e. xx%). (Note that, during testing, the output column is used only to measure the success of the system.)
	No
	Status
	Floor
	Department
	Size
	Recycling Bin?

	1
	student
	three
	CMPE
	small
	Yes

	2
	staff
	five
	CMPE
	medium
	No

	3
	faculty
	four
	CMPE
	medium
	No

	4
	student
	four
	EE
	small
	Yes


4. Answer the same question above using the Bayesian learning method. That is, learn a model from the given training data; then test the learnt model and measure the success of the model using the given test data.
 (continued on next page)
Notes:

· Questions 1-4:25 points

· Time: 2:00 hours

· Close notes/books
Ne vakit bir yaşamak düşünsem

Bu kurdlar sofrasında belki zor

Ayıpsız fakat ellerimizi kirletmeden

Ne vakit bir yaşamak düşünsem

Sus deyip adınla başlıyorum

İçimsıra kımıldıyor gizli denizlerin

Hayır başka türlü olmayacak

Ben sana mecburum bilemezsin
