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CS 127, Fall 2002, Musicant Exam #1 (50 points)
Name:_____________________________

1. Constructors / Destructors (4 points)

Suppose that we have a class titled Fun that has both a constructor and a destructor.

(a) Show C++ code fragments that cause the constructor and destructor to be run via dynamic memory allocation.

(b) Show C++ code fragments that cause the constructor and destructor to be run via static memory allocation.

2. Operator Overloading (4 points)

(a) C++ fans like the fact that operator overloading is available in the language. Provide an argument that operator overloading is desirable.

(b) Java fans like the fact that operator overloading is not implemented in the language. Provide an argument that operator overloading is undesirable.

3. Linked Lists (14 points)
Suppose that a node in a linked list is declared as follows:

class Node {

public:

  int data;

  Node *next;

}

Moreover, suppose that two pointers, p and q, declared as 

Node *p, *q;

both point to sorted linked lists. For example:

p -> 2 -> 5 -> 20 -> 100

q -> 7 -> 17 -> 100 -> 300 -> 500
Write a C++ code fragment that creates a new linked list with a new set of nodes, pointed to by the pointer r, that merges together the integers in p and q such that r is in sorted order. You should not merely stack the two lists together and then sort them -- you should take advantage of the fact that p and q are already sorted and therefore merge them efficiently. Here is the first line to get you started.

Node *r;

4. Stacks (14 points)

Suppose you have available a Stack of integers, whose implementation is private and inaccessible. The following usual public methods are available:

class Stack {

  public:

    Stack();

    bool empty() const;

    bool push(const int &item);

    bool pop();

    bool top(int &item) const;

};

Create a function called sortStack that takes a Stack as a parameter and orders all the elements on that stack from smallest to greatest, so that if top(...) is called the smallest item is returned. The only storage that you can use to do this is one other Stack and a few additional integer variables. Here is the function header to get you started. Do not declare any additional variables beyond those I have declared. You may not need to use all the variables that I have declared. You can assume that the Stack contains no duplicate values.

void sortStack(Stack &sortMe)

{

  Stack tempStack;

  int i ,j, k, x, y, z, a, b, c;

5. Queues (14 points)

A priority queue is a data structure that lets you append entries like a queue, but each entry also has a priority associated with it. The retrieve and serve operations for a priority queue obtain the entry that has the highest priority. If more than one entry has the same highest priority, then the entry with the highest priority that was appended first should be retrieved or served.

(a) Why does the phrase priority queue have the word "queue" in it, i.e. what part of its behavior is similar to that of a queue?

(b) Describe in words (and a diagram, if helpful) how you might implement a priority queue. Your solution does not need to be highly efficient, but it should work correctly.

Suppose that there are n elements in your priority queue. In the worst case, how many operations would it take to...

(c) ... append an entry to your priority queue?

(d) ... retrieve an entry from your priority queue?

(e) ... serve an entry from your priority queue?

(f) How does this compare to an efficient implementation of a traditional queue in an array?
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