CSCI 431 – Quiz 2

November 11, 1999

This is a closed book exam.


Name: ______________________

Question 1.  (10 points)

Mark which of the following sentences are true and which are false.

_____  Function overloading can be resolved at compile time in C++.

_____  Virtual functions can be resolved at compile time in C++.

_____  The following function is legal in ML.



Fun add(x,y) = x+y

_____  Pascal, C++, and Ada support encapsulation.

_____  Garbage collection is a concern, if all memory is statically allocated.

Question 2.  (20 points)

Define 5 of the following 7 terms:

overloading

encapsulation


information hiding

abstract data type

friend functions

polymorphism

scope of a variable


1)


2)


3)


4)


5)

Question 3.  (10 points)

Describe the effect of executing the following Smalltalk statements, where X is an integer object with value 8 and Y is an integer object with value 9.  Be sure to identify any objects and messages being sent to those objects.


X + 1 = Y


 ifTrue:[`Hello world' printNl]



 ifFalse:['Goodbye world' printNl].

Question 4.  (10 points)

The first stage of a mark/sweep garbage collection algorithm is the identification of reachable objects. Discuss the possible implementation of this stage of mark/sweep in a stack-based language.

Question 5.  (5 points)

Draw the list structure created by the following LISP expression:


(cons ‘(a b ) ‘(c d ))

Question 6.  (5 points)

Why are the quote marks needed in the following LISP expression?


(cons ( car ( cdr ‘(a b c))) ‘(c d))

Question 7.  (5 points)

Write the expression x + ( y / z ) in Postscript given that the division operator is div and the addition operator is add.

Question 8.  (5 points)

What is pattern matching in ML?  How is it used in ML to produce very readable programs?

Question 9.  (10 points)

If a language with strong typing, such as Pascal, requires name equivalence what difficulties, if any, would occur trying to call a procedure with the following header?


FUNCTION MaxElement(A: ARRAY[1..10] OF INTEGER): INTEGER;

What difficulties, if any, would occur if structural equivalence were required?

Question 10.  (10 points)

Describe how each of the following two problems can occur in a programming language, like C and C++, that allows heap storage allocation but does not support garbage collection.  Give specific examples of code sequences which cause these problems.

dangling references

inaccessible storage

Question 11.  (10 points)

Consider the following Prolog database.


fruit(pear).


fruit(grape).


veggie(squash).


veggie(eggplant).


purple(eggplant).


yummy(X) :- fruit(X).


yummy(X) :- veggie(X), purple(X).

Suppose the following query is made:


yummy(Z), veggie(Z)

Describes the steps made by the Prolog system in answering the query.  Be specific.  Mention specific instances of unification and backtracking.

