Review for Final Exam

1. ( OO Design ) A friend of yours wants you to design an application to computerize her photo finishing business. 

Business operation: A customer drops or mails in one or more rolls of film. There are many customers. A clerk records that basic data on the customer and the film. The rolls are assigned a number, sorted, and run through the processor. Processing varies slightly depending on the type of film, film speed, and processing options. Your friend wants to keep track of which clerk performed the processing and match the names with any complaints that might arise. She also wants to offer a frequent-user program to reward the active customers. Identify the classes, their methods and attributes and relationships among the classes using a simple and clear class diagram. 

2. ( Linked List )

You are to write a new method for a List class defined as follows:

        public class List

        {

          public int data;

          public List next;

        }

Write a method for the List class called rotate that moves the first element of the list to the end of the list.  For example, if a variable called list stores the following sequence of values:

        (1, 18, 2, 7, 39, 8, 40, 7)

then the call:

        list.rotate()

should move the value 1 which is at the front of the list to the end:

        (18, 2, 7, 39, 8, 40, 7, 1)

public void rotate()

        {  current = head; 
                       // assume head points to the head of the list

            if ((size() != 0) && (size != 1)) {      // don’t do anything for list of 0 or 1 size

                int first = current.data;                   //save the data at first node

                while (current.next != null)            // find the last node

                    current = current.next;                // by traversing thru’ the list

                current.next = new List(first,null); // insert the first data as last node

                head = head.next;                           // make the head point to second node

            }

        }

3. Recursion

a. Consider the following method:

 public int mystery(int x, int y)

        {

            if (x % 2 == 1 || y % 2 == 1)

                return 1;

            else

                return 2 * mystery(x/2, y/2);

        }

  For each call below, indicate what value is returned

        Method Call                 Value Returned

        -----------------------------------------------

        mystery(4, 19)          _________1______________

        mystery(32, 50)         __________2_____________

        mystery(13, 20)         __________1_____________

        mystery(48, 128)        _________16______________

b.Write recursive method:

 Write a method writeSquares that takes an integer n as a parameter and that writes the first n squares with the odd squares in

descending order followed by the even squares in ascending order.  For example,

the call:

        writeSquares(5);

should produce the following output:

        25, 9, 1, 4, 16

public void writeSquares(int n)  {

            if (n == 1)

                System.out.print(1);

            else if (n % 2 == 1) {

                System.out.print(n * n + ", ");

                writeSquares(n - 1);

            } else {

                writeSquares(n - 1);

                System.out.print(", " + n * n); }

4. Complete binary tree, heap.

a. Insert the list 4,15,5,22,18,16,45,53,30 in the order given into a max-heap.

Add 24 and show the updated heap.

Then, remove the root and show the reheaped tree.

b. Which ADT (heap or binary search tree) is suited for each of the type of queries given below. Say why?

i) Find the largest available key (value) in a given list.

ii) Find the available value larger than a given value x in a given list.

iii) Find (key) value y in a given list.   

c. Given a complete binary tree with 5672 nodes and with contiguous representation A[1] to A[5672].

Where is the parent of node A[861] located?

Where are the children of node at A[861] located?  

