CS 171/271 Introduction to Artificial Intelligence

Final Exam

Name ________________________________________________________________
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1. Consider the following 5-puzzle.  The initial state is shown on the left and the goal state is shown on the right.










Recall that the Manhattan distance heuristic (MD) computes the sum of distances of tiles from their goal positions, while the misplaced tiles heuristic (MT) counts the number of tiles that are misplaced.  For this question, assume you are performing Greedy Best-First Search.  If there are ties when you are selecting moves, select the move that involves the lower-numbered tile.

a. Indicate the first three moves made when using the MD heuristic.
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b. How many moves would it take to reach the goal state using MD?
_____

c. Indicate the first three moves made when using the MT heuristic.
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d. How many moves would it take to reach the goal state using MT?
_____

2. In the following figure, the game tree depicting a trace of the Minimax algorithm is presented.  Indicate the nodes (just list the letters) that would NOT be examined if alpha-beta pruning was applied.  Children nodes are examined from left to right as shown in the figure.

_______________________________________________________________


3. Indicate a substitution list that would unify each of the following pairs of sentences.  Write “failure” if there is no such list.   Assume x, y, and z are all variables

a. Enemies( F(x), x )


Enemies( z, Pablo )
____________________________

b. Higher( Everest, G(y, Everest) )
Higher( y, G( Mayon, x ) )
____________________________

4. Forward Chaining Algorithms for PL and FOL.  Indicate PL, FOL, Both, or None, to indicate which statements apply to Propositional Logic or First-Order Logic.

a. _____ Irrelevant sentences may be generated.

b. _____ Unification is necessary.

c. _____ The Unit Resolution inference rule is used.

d. _____ The Modus Ponens inference rule is used.

e. _____  A counter representing the number of premises for each implication is stored.

5. The following knowledge base has no functions, but has two object symbols named Kit and Kat.  There are predicate symbols and they are indicated in the knowledge base.

HasFur( Kat ) ( HasWings( Kit )
( x HasFur(x) ( Mammal(x)
(y HasFur(y)
(x Bird(x)
(y Fish(y) ( (HasWings( y )
Fish( Kit )

a. Convert the knowledge base given above to a propositional logic knowledge base.  Make sure you identify and enumerate all propositional symbols, as well as the resulting sentences.









b. Use unit resolution on this propositional knowledge base to conclude Mammal( Kat ).  First, convert the knowledge base to CNF.  Then, illustrate which sequence of pairs of clauses leads to the empty clause.











6. Recall the Valentine’s day world that we described in our last quiz. The world consists of person and gift objects.  On Valentines day, a person will have at most one date.  There are 8 predicates and one function in this world:

Person(x) – true if the object is a person
Gift(x) – true if the object is a gift
Male(x) -  true if the object is male
Female(x) -  true if the object is female
Flower(x) – true if the object is a flower
Candy(x) – true if the object is candy
HasDate(x) – true if the object has a date
Give(x,y,g) – true if x gave y the object g
Date(x) – function that returns the date of object x

Suppose Jack, Jill, and ThisBoxOfCandy are object symbols.  Specify the first-order logic sentences for these English sentences:

a. All males have dates who are females.

___________________________________________________________

b. Jack gave a gift to each of the females.

___________________________________________________________

c. Some person gave ThisBoxOfCandy to Jill and we are sure that he is not Jack.
___________________________________________________________

7. Write a LISP function called countnots that returns the number of times the atom not occurs in a (possibly nested) list. You may assume that the input list is a fully parenthesized PL sentence, just like in your last project. For example:

(countnots ‘((not a) or (not (not b))) )

returns 3.
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