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Artificial Intelligence

COSC 6368

Final Exam

Thursday, December 13, 2001

Name:

SSN:

1. A* (9 points):

2. Belief Networks (26 points):

3. Genetic Algorithms (7 points):

4. Learning in General (8 points):

5. FOPL as a Language (8 points):

6. Data-driven Rule-based Systems (5 points):

7. Ontologies (7 points):

8. Resolution for FOPL (10 points):

Point Total (out of 80):

Number Grade:

The exam is “open books” and you have 135 minutes to complete the exam.

1) Heuristic Search [9]

Assume A* is applied to the 8-puzzle with a state evaluation 
function f'(s)=g'(s)+h'(s) with: 

· g'(s):= "The number of moves applied to reach s from 
the initial state."
·  h'(s):= "The number of incorrect positions 
of s with respect to the goal state g (not counting ‘*’)"
For example, for the initial state ini given below f'(ini)=0+6=6. 
  
Moreover, we assume that the state with the lowest value is considered 
to be the best state and that in cases of ties random selection is used. 
 

6 2 3          4 6 2 
8 5 *          1 5 * 
4 1 7          3 4 7 
 ini               g    
 
a) Assume A* is applied to the above search problem assuming ini is the initial state and g is the goal state. How does A*'s search graph look like after 3 nodes have been expanded? Also give for each state s in the search tree its f’(s) value! [5] 
 


b) Does A* ---  if used with f' --- always find the shortest solution, if a solution exists? Give reasons for your answer! [4] 
 

2) Belief Networks [26]
a) Consider the following belief network that consists of variables A, B, C, D, E all of which have two states {true, false} and whose structure is depicted below is given.

               B

A                              D           E

               C

a) Which of the following statements are implied by the indicated network structure; answer yes and no; and give reasons for your answer!  [6]

i) P(A,D|C) = P(A|C)*P(D|C)

ii) P(C,E|D)=P(C|D)*P(E|D)

iii) P(A|D)=P(A)

Problem 2 continued

b) Assume that John and Fred are students taking courses together for which they receive a grade of A, B, or C. Moreover, sometimes Fred and John complain about their grades. Assume you have to model this information using a belief network that consists of the following variables:

· Grade-John: John’s grade for the course (short GJ, has states A, B, and C)
· Grade-Fred: John’s grade for the course (short GF, has states A, B, and C)
· Fred-Complains: Fred complains about his grade (short FC, has states true and false)

· John-Complains: John complains about his grade (short JC, has states true and false)

If Fred get’s an A in the course he never complains about the grade; if he gets a B he complains about the grade in 50% of the cases, if he gets a C he always complains about the grade. If Fred does not complain, then John does not complain. If John’s grade is A, he also does not complain. If, on the other hand, Fred complains and John’s grade is B or C, then John also complains. Moreover: P(GJ=A)=0.1, P(GJ=B)=0.8, P(GJ=C)=0.1 and P(GF=A)=0.2, P(GF=B)=0.6, P(GF=C)=0.2.
1. Design the structure of a belief network that involves the above variables! Next specify the probability tables for your network design (if there are probabilities missing make up your own probabilities using common sense) [10]

2. Using your results from the previous step, compute P(GF=B|JC=true) by hand!! [10]
More space for problem2

3) Genetic Algorithms [7]

What is a classifier system as described in Holland’s article (limit your answer to 2 sentences)? What role does crossover play in evolving classifier systems? What kind of problems can be solved by classifier systems (limit your answer to 3 sentences)?

4) Learning in General [8]
a) What is the main differences between reinforcement learning and inductive learning? [3]

b) Assume a data set for a classification task, such as the NBA dataset, is given. Is it always possible to obtain a decision tree that classifies all the examples in the data set correctly (achieving a training performance of 100%)? If it is not always possible, specify under which conditions it is possible! Give reasons for your answer! [5]

5) FOPL as a Language [8]

Express the following natural language statements using first order predicate calculus formulas:

a) “Neither red frogs nor green frogs eat grass” [2]

b) “Every house has at least 2 windows” [2]

c) “No vegetarian eats fish” [1]

d) “There is a student talking COSC 6368 that got a grade of A in all exams of the course” [3]

6) Data-driven Rule-based Systems [5]

What are the key characteristics of data-driven rule-based programming languages, such as CLIPS? How are the different from more traditional language such as C or C++? Limit your answer to 5 sentences! [5]

7) Ontologies [7]

Research and development of technologies that centers on ontologies has increased recently. What are the reasons for this development? What are ontologies good for? Limit your answers to 7 sentences!

8) Resolution for FOPL [10]

Show using Resolution (and not by using other methods!):

(1) VxVy]z (P(x,y,z) ( R(x,y) )

(2) VrVs (P(s,s,t) ( Q(s,t) )

(3) Va]b (Q(a,a) ( R(b,a) )

(4) VxVy (R(x,y) ( R(y,y) )

(5) P(4,4,4)

(6) ~Q(4,5)

|-

(X) R(4,4)

First transform the FOPL formulas into clauses, and then the hunt for the empty clause can begin!
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