CS475 – Artificial Intelligence I

Final  – 2 hour 

Name:

Remark:  There are 30 points which account for 30 percentiles of the total grade. 

1. (10 points)  Consider the blocks-world planning problem known as the Sussman anomaly given in the next picture.




                
    INITIAL STATE

        GOAL STATE

Suppose that there are two operators:

	Op(

     
Action: move_to_table(X), 

            Precondition: on(X,Y)

            Effect: on_table(X), clear(Y)

      )
	Op(

      Action: move(X,Y), 

Precondition: clear(X), clear(Y) 

            Effect: on(X,Y), clear(X) 

        )


We would like to use the POP algorithm to find a solution to the above problem. 

Please answer the following questions.

a) (3 points) Define the START and FINISH operators that are needed to start the POP algorithm? (What are the effects of START and the preconditions of FINISH?)


b) (4 points) Show a partial plan that achieves the goal? (Insert operators to achieve the preconditions of FINISH)



c) (3 points) What needs to be done in order to obtain a complete plan from the above partial plan? List one complete plan you can obtain from it! Explain why it is a complete plan!

2. (4 points) Using the product rule P(A|B)=P(A (B)/P(B) to prove that

P(A,B|E) = P(A|B,E) P(B|E)

3. (4 points) Prove that the statement 

P(A,B|C) = P(A|C)P(B|C) 

is equivalent to the statement 

P(A|B,C) = P(A|C)

4. (4 points) Let A and  B  be two random variables whose domains are True (1) and False (0).  Draw a table for the joint probability distribution of A and B. Invent your own numerical data so that the table IS a joint probability distribution of A and B! 

5. (8 points) Suppose that there is a belief network as in the next figure.


          P(A)=0.5




P(B|A)=1






P(C|A)=1


P(B|(A)=0.5






P(C|(A)=0.5








P(D|B,C)=1








P(D|B,(C)=0.5








P(D|(B,C)=0.5








P(D|(B, (C)=0

Compute the following probability

a) (2 points) P(D ( B ( C ( A)

b) (2 points) P(D ( B ( C ( (A)

c) (2 points) P(D|A)

(2 points) Write the formula for computing P(A|D)! Which values from (a), (b), and(c) can be used in computing P(A|D)? 
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