KING FAHD UNIVERSITY OF PETROLEUM AND MINERALS

Information and Computer Science Department

ICS202: Data Structures

 HOMEWORK #2 (Term 082)

Due Date:Midnight Saturday, April 18th, 2009

I. Question 01: Answer the following Questions [10 points]
1. List the advantages and disadvantages of linked list over arrays.

2. List the advantages and disadvantages doubly linked list over singly linked list.

II. Question 02: Complexity Analysis [20 points]

Consider the following method one.

public static int one(int n){

      int x = 0;

      for(int i=n*n; i > 0; i/=2){

          if(i < n )  
             x += two(i); //statement 1
          else for(int j= i; j<=i; j++)




  x += i*j;

          x += three(i);

      }

      return x;

} 


public static int two(int n){

         int x = 0;

      for(int i = n; i > n / 2; i--)

          x ++; //statement 2
      return n+x;
  } 


public static int three(int n){

          int x = 0;

       for(int i = 1; i < 500 ; i*=2)

           x ++; //statement 3
       return n+x;

  } 

It is assumed that each simple instruction such as addition, multiplication, division, comparison and assignment is O(1).
1. Count the number of times statement1, statement2 and statement3 get executed in terms of the input number n.
2. Express the overall cost of method one as a function f(n), where n is the problem size, by finding the cost of the most expensive operation. Clearly indicate that most expensive operation.
3. Determine the Big-O() time complexity of method one.
III. Question 03: Write Java program for the following tasks: [70 points]

1. Modify compareTo method in your Student class in package ics202.hw01 so it will compare two Student objects based on studentID.  Save the modified class in package ics202.hw02.

2. Write a class, MyDoublyLinkedList (in package ics202) that includes implementation of:

a. All defined methods discussed in the related lectures. 

b. The following additional methods:


i. int insertSortNoDuplicate(Object object) that will insert an object at correct position in the ascending (increasing) order.  The method also will return -1 if the given object already exists in the current list, otherwise returns 0.
ii. Iterator getIterator(int order) that will return an Iterator object reference that will traverse the elements on the current based on the value of order.  If the order is 0 then will traverse from head to tail, otherwise it will traverse from tail to head.
iii. void updateList(MyDoblyLinkedList otherlist) that will update the current list with a given otherlist.  If an element in current list exists in the otherlist then replace (update) it, other wise insert (add) it using the above insertSortNoDuplicate method.   

3. Write a text-based menu-driven application, named StudentSystem (in package ics202.hw02), that makes use of the MyDoublyLinkedList class described above to maintain information about Student system. First create an empty MyDoublyLinkedList object, named mainList, then display and handle the following menu operations until the exit option is chosen. 
	Add New Student
	Reads Student information (studentId and gpa) from the user and insert it (using insertSortNoDuplicate method) to the mainlist.  Display a decent message when the student already exists. 

	Delete a Student
	Read the StudentId from the user.  Delete the student if exist, otherwise display descent message.  Note: make sure find and extract method implemented.

	Add and Update Students
	Ask the user the number of students to be added or updated.  Create temporary MyDoublyLinkedList objects, and then fill it with the number of students, by reading Student information (studentId and gpa) from the user one by one and insert (using regular append method) to the temporary list.  Then Update the mainlist with temporary list using updateList method.


	Display list of Students in order
	Ask the user either to display students list in increasing or decreasing order.  Use getIterator method appropriately to display the list of students in mainlist in specified order.  Display each student in a separate line. 

	Exit
	Exit the application


Important Notes:

· Store the classes in the correct package as specified.
· To access classes in different package, import the package appropriately.

· Your report for this homework and all subsequent homeworks must be word-processed and must follow the homework submission template format, which you can get in the downloadable section of webCT.

· You need to submit two things:

1. Submit your entire ics202 package into the webCT under the Assignments option.
2. A printed copy of your report at the beginning of the immediate class after the electronic submission due date.

