CS 127, Fall 2000, Musicant Quiz #1 (50 points)
Name:_____________________________

1. Design (10 points)
For each of the following scenarios, describe which data structure and implementation should be used. Justify your decision.

(a) I have a database whose size and contents will not change during the run of my program. The items in my database have integer keys. I want to be able to do a large number of fast searches for items in my database, and it is very important that I conserve memory and keep my code simple.

(b) I want to have a database into which I can quickly insert items, from which I can quickly delete items, and which I can access efficiently in sorted order.

2. Vocabulary (8 points)

What do “FIFO” and “LIFO” mean?

When all pointers to a dynamically created object are moved elsewhere without deleting the object, it becomes known as ____________________.

Why should we always add a destructor to a linked data structure?

Why is the protected visibility modifier used? How does it compare to private and public?

3. ADTs (10 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;

};

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

class Queue {

  private:

    Stack data;

  public:

    // Queue public methods

};

In English or in pseudocode, describe on the next page how you would implement the queue methods append and serve using only the above public stack methods. You may use more than one stack.

3. (continued)

Description of append implementation:

Description of serve implementation:

4. Recursion (12 points)

A recursive implementation of the Towers of Hanoi problem is:

void move(int count, int start, int finish, int temp)

{

  if (count > 0) {

    move(count-1, start, temp, finish);

    cout << "Move disk " << count << " from " << start

         << " to " << finish << "." << endl;

    move(count-1, temp, finish, start);

  }

}

Draw the recursion tree for this problem based on the call move(2,1,2,3).

In the above diagram, put a number next to each node indicating the order in which it is executed. For example, the call move(2,1,2,3) at the root node happens first, so you should put a “1” next to the node. The root’s left child (move(1,1,3,2)) should have a “2” next to it, and so on.

5. Linked structures (10 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:

    int count;

    Node *head;

  public:

    // Lots of methods here

    bool delete(int position);

}  

Write the code for the method bool List::Delete(int position). It should delete the node at the position number indicated (the node pointed to by head is position 0). If successful, the method should return true. If unsuccessful, the method should return false. (Use the next page if you need it)

5. (continued) Extra paper:
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