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Midterm Exam

November 5, 1997

· Answer on this exam.

· If you write on the back, make sure you let us know.

· But don't feel the need to fill up the whole page.  Short answers (a couple of sentences at most) are almost always sufficient, and much appreciated!

Question and point summary:

Number
Topic
Possible
Actual        

1
Term definitions
20


2
LISP programming
25


3
Logic
15


4
State-space search
30


5
Silly speculation
(or deep philosophy)
10


Term definitions (Answer 5 of the following; 4 points each, 20 points total)
Define the following italicized terms (short answers please; no writing on the back of the page for this question!!)

1. Russell and Norvig advocate studying AI from the standpoint of analyzing and/or building ideally rational agents.  (For this one, make sure you define all three terms.)

2. A* search generates an optimal solution provided it is given an admissible heuristic.

3. Many people assert that the Turing test is the only legitimate test of machine intelligence.

4. Greedy search is a particularly simple informed search method.

5. Breadth-first search is a complete search procedure although depth-first search is not.
6. Resolution theorem proving is a form of proof by refutation.

7. Prolog databases consist only of Horn Clauses.

8. The interpretation M is a model of my axioms K
LISP Programming  (25 points)

Write a function reduce, which takes two inputs: a list of objects, and a binary function defined over pairs of elements in the list.  Reduce succesively applies the function to pairs from the list and returns the result:

(reduce '(1 2 3) '+)  





=>  6


(reduce '(3 4 -5) '-)  





=>  4


(reduce '(T T NIL T) #’(lambda (x y) (and x y)))  
=> NIL
Do not use the Lisp primitive apply in your answer.

Use the reduce function to write a second function f which takes a list x and two numbers k and m as inputs, and returns the value
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where xi are the values in the input list, which is of length n.

Logic  (15 points)

Write axioms for the following assertions:

· All Quakers are pacifist.

· All Republicans are hawks.

· Nobody is both a pacifist and a hawk.

· Nixon is both a Quaker and a Republican.

What can you conclude about Nixon from this logical theory?   Why?

State Space Search (30 points)

The “water jug problem” can be stated as follows: you are given two jugs, one that can hold 4 gallons of water and the other that can hold 3 gallons of water.  You also have a pump that can be used to fill either jug with water, and you can empty the contents of either jug at any time.  You goal is to get exactly 2 gallons of  water into the four-gallon jug.

a.    (20 points) State this problem in terms of state-space search.  Describe the state, the move-generator, the goal checker.  (You can do this in Lisp if you want, or in some other computer language, or in pseudo-code,  or in English as long as you are precise.)  Suggest a heuristic for guiding the search for a solution.

b.   (10 points) Suppose that it costs $5 every time the pump is used, and $2 every time you fill the four-gallon jug, and $1 every time you use the three-gallon jug.  Describe how to find the lowest-cost solution to the problem.

Silly Speculation (10 points)

At least once every six months on comp.ai we hear the claim that “Gödel's incompleteness theorem proves that AI will ultimately be impossible to achieve.”  Comment on this claim.  What precisely is Gödel's incompleteness theorem, and what are its claimed implications to AI according to the argument.  Do you agree or disagree with this claim?
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