Programming Languages 
Sample Final Exam

1. [3 points] What is polymorphism? Give an example to illustrate the usefulness of polymorphism.

2. [7 points] You are asked to construct a database in your favorite OOP language for a basketball league. You database stores a collection of  players each of which is an object that contains the following attributes: name, team, APPG (average points per game), AAPG (average assistants), and ARPG (average rebounds). It is assumed that no two players have the same name. You may use a vector or a linked list. You may also use an array to represent the collection but the array must expand automatically before it overflows. Your collection class must provide the following methods for querying the database:

a. addPlayer(name,team,appg,aapg,arpg): add a player to the collection. The order


b. mvp(): return the list of all most valued players. A player with the highest points is considered a most valued player with each assistant being counted 1/2 point and each rebound being counted 1/3 point.

3. [4 points] All the following questions refer to languages over {a,c,g,t}.

a. Give a regular expression for all strings that begin with ‘c’ and end with ‘t’.

b. Explain the language defined by the following regular expression? 
  
        (a|c|g|t)*(a|c)(a|c|g|t)*
4. [6 points] Consider the following CFG for properly balanced expressions.
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a. Show the parse tree for  (a  (a a)).

b. Write a recursive descent parser for the language in a language of your choice. Pseudo code is acceptable. 

5. [3 points] Consider the following Scheme function:


What are the results of the following function calls?

a. (f  1  ‘(1 2 3))

b. (f  1 ‘(2 1 3))

c. (f 1 ‘(2 3 4))

6. [4 points] Write a function in Scheme named merge that takes two sorted lists (in  ascending order) and returns the merged list (also in ascending order). For example,

(merge ‘(1 1 2 2) ‘(1 2 3)) => (1 1 1 2 2 2 3)

7. [3 points] Consider the following Prolog predicate:


What binding of the variable R is returned  in each of the following query?

a. p(1,[1,2,3],R)

b. p(1,[2,1,3],R)

c. p(1,[2,3,4],R)

8. [4 points] Write a predicate in Prolog named merge that takes two sorted lists (in  ascending order) and returns through the third argument the merged list (also in ascending order). For example,

?- merge([1,1,2,2],[1,2,3],L)

L=[1,1,1,2,2,2,3]

9. [6 points] Write a program in Prolog to solve the following riddle: The product of the ages, in years, of three teenagers is 4590. None of the teens are the same age. What are the ages of the teenagers?













(define (f x lst)


  (cond ((null? lst) ())


        ((equal? x (car lst)) lst)


        (else (f x (cdr lst)))))





p(X,[],[]).


p(X,[X|L],[X|L]):-!.


p(X,[_|L],R):-p(X,L,R).
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