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CS 127, Fall 2001, Musicant Exam #1 (100 points)
Name:_____________________________

1. Safeguards for Linked Structures (15 points)
Suppose that you have implemented a class called Stack with traditional methods such as push, pop, etc. that internally stores its information in a linked list. In your haste to complete your work, you have not included a number of traditional safeguards.

(a) Suppose that you have not implemented a destructor for Stack. Provide a short fragment of C++ code using your Stack that would result in undesirable consequences.

(b) Suppose that you have not overloaded the assignment operator for Stack. Provide a short fragment of C++ code using your Stack that would result in undesirable consequences.

(c) Suppose that you have not implemented a copy constructor for Stack. Provide a short fragment of C++ code using your Stack that would result in undesirable consequences.

2. Recursion (10 points)
(a) For a recursive algorithm, what is the relationship between the shape of the recursion tree and the amount of memory consumed? Why?

(b) Is the removal of tail recursion more important for saving time or for saving space? Why?

3. Using Data Structures (25 points)
Suppose you have available a Queue of integers, whose implementation is private and inaccessible. The following usual public methods are available:

class Queue {

  public:

    Queue();

    bool empty() const;

    bool append(const int &item);

    bool serve();

    bool retrieve(int &item) const;

};
Write a function with the header below to copy a queue from source to dest. (Copy constructors or overloaded assignment operators are not available). You may use additional Queues in your code if you wish.

void copyQueue(Queue &source, Queue &dest)

{

4. Implementing Linked Stuctures (25 points)
A doubly linked list is one where each node has two pointers – one points to the next node, and one points to the previous node. The "next" pointer for the last node points to NULL, as does the "previous" pointer for the first node. Suppose you are given a class List, which contains a linked structure of nodes declared as follows:

class Node {

  int data;

  Node *next;

  Node *prev;

}

class List {

  private:

    Node *head;

  public:

    // Lots of methods here

    bool deleteNum(int num);

}  

Write the code for a method called deleteNum that takes an integer as a parameter and returns a bool. It should search through the linked list starting from the head, find the first time that the integer appears, and remove it. If the integer is not present in the list, deleteNum should return false.

5. Implementing Array-based Structures (25 points)
Sometimes a program requires two stacks containing the same type of entries. If the two stacks are stored in separate arrays, then one stack might overflow while there was considerable unused space in the other. A neat way to avoid this problem is to just use one array for both stacks.

Describe in English and with a diagram how you can implement two stacks simultaneously using just a single array, and how this would avoid the problem of one stack filling up with the other having lots of empty space. In particular, point out how you would test when the array is full.

