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

1. Describe the difference between overloading and overriding methods. Provide a brief example of each in C++.

2. Consider the following code:

class Demo1 {

public:

  /*virtual*/ void tryMe() {

    cout << "Hello there" << endl;

  }

};

class Demo2 : public Demo1 {

public:

  void tryMe() {

    cout << "Goodbye" << endl;

  }

};

int main() {

  Demo1 *d = new Demo2();

  d->tryMe();

  delete d;

}

What is the output of this program? 

What is the output of this program if the keyword "virtual" in line 3 is uncommented?

3. 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;

};

One (poor) way of implementing a stack would be to use a queue as the mechanism for storing the data. In other words, the header for the stack class might look like:

class Stack {

  private:

    Queue data;

  public:

    // Stack public methods

};

In pseudocode, describe on the next page how you would implement the stack methods push and pop using only the above public queue methods. You may use more than one queue.

3. (continued)

Description of push implementation:

Description of pop implementation:

4. 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:

    int count;

    Node *head;

  public:

    // Lots of methods here

    List();

    ~List();

}  

Assume that the linked list is implemented so that there is always a "dummy" node contained at the head of the list.

(a) Write the code for the constructor. Make sure to initialize all uninitialized values.

(b) Write the code for the destructor. Make sure to leave no garbage behind.

5. Consider the problem of placing five queens on a 5 x 5 chessboard, where the first queen is placed in the top left corner of the chessboard. Here is a diagram:
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Remember that a queen can move as many spaces as it likes up, down, left, right, or diagonally. Use backtracking to find all solutions to placing four more queens on the chessboard so that no queens are taking each other. Make sure to show here your backtracking methodology – just showing the answer(s) will only get partial credit! 
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