CS 385 Artificial Intelligence Exam 1, September 27, 2006
Do 7 of the following problems.  Please submit your work by October 4.  You may use your book and any other non-human sources you wish.

1. Critique Turing's criteria for computer software being "intelligent." Propose your own definition.

2. Using truth tables, prove or disprove the following:


a. ((P ( Q) (  ((( P) ( (( Q))











b.  ( P ( Q) ( (( P ( R) (  ((R( P) ( Q

3. Convert to list notation and unify if possible. Show the steps via trees as in Figure 2.6.


a.  a(X, b(X, c),Y) and a(d, Y, e)










     b. 
a(X, b(X, c),Y) and a(d, Y, Z)

4. In what order will the nodes in Figure 1 be searched by:

a. depth first search 


b.   breadth first search

5. Trace the backtrack function on Figure 1, assuming a goal of L, indicating at each step the contents of CS, SL, NSL, and DE.  Put children of CS at the beginning of NSL.
6. a.  Translate the following axioms into predicate calculus

     
1.   Mary is a lawyer

     
2.   Ann is a computer scientist



3.   Ann is rich

     
4.   Lawyers are rich

     
5.   Computer scientists are smart

     
6.   Lawyers have nice cars

     
7.   Smart, rich people have nice cars

 
b.  Perform the unifications and inferences necessary to prove Ann has a nice car

c. Draw the corresponding and/or graph.

7. a.  Translate problem 6 into PROLOG

b.  What will be the PROLOG queries and resulting answers for the following:

1) Does Ann have a nice car?

2) Who is rich?

      c.   What are the advantages/disadvantages of this representation over that in problem 6?
8. Write 3 of the following predicates in PROLOG:

a. stepmother(X, Y).  

b. cousin(X, Y).

c. subset(L, LL) which returns true if L is a subset of LL

d. flatten(L, LL) which returns the elements in list L with possible sublists in LL with no sublists. For example, if L is [1, [2,3], [[4]], 5) LL is [1, 2, 3, 4, 5].  

9. Add rules that allow noun infinitives to the grammar rules in Example 3.3.6. An infinitive is to plus a verb phrase The noun infinitive can be a subject (To eat is fun.) or a direct object (I like to eat.).  Parse a sample sentence using these new rules using both data driven and goal driven search
Figure 1:
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