King Fahd University of Petroleum & Minerals

Information and Computer Science Department

ICS 202: Data Structures (3-3-4) [Term 082]

Homework Assignment #1 [Due March 21before 09:00am]

Review of Object-Orientation and Design Patterns
1. Write a Student class that implements Comparable interface. The class has:
i. Two instance variables studentId (String) and gpa (double).  StudentId would contain six-digit Student Id, and the value of GPA is between 0.00 and 4.00. 
ii. Two constructors with the following headers:
a) public Student(String studentId, double gpa)

b) public Student(double gpa)
iii. Two accessor methods: public String getStudentId(), 
                               and public double getGPA().
iv. A public String toString() method that display student information in the following format:  “Student Id: “ + studentId + “\t GPA: “ +gpa
v. A public int compareTo(Object object) that will compare two Student objects based on the value of GPA.
2. Write a visitor class, FindHigherGPAVisitor, whose constructor takes an instance of Comparable, named studentTarget, as an argument and then its visit method will store (in a MyContainer instance field) all Student objects whose GPA values are higher than the given studentTarget’s GPA.  The class must have two additional methods: 
a) public boolean isAny(): returns true if there is at least one Student having a GPA above the targetStudent’s GPA, false otherwise.
b) public MyContainer getStudents(): returns the reference of the MyContainer instance field containing Students whose GPA values are higher than the targetStudent’s GPA.  

3. Write a text-based menu-driven application, named SudentGPASystem, that first creates a MyContainer object, and then displays and handles the following menu operations until the exit option is chosen. 
	Add Student
	Reads Student information (studentId and gpa) from the user and adds it to the container.

	List Students
	Displays all students using a visitor.

	List Higher GPA Students 
	Asks the user to input a GPA value, then creates a Student object with a given GPA value.  Then, it uses FindHigherGPAVisitor, and PrintingVisitor  to display all students whose GPA values are higher than the given GPA.  It should also display a descent message when there is no student having a GPA value above the given GPA.

	Exit
	Exits the application


Important Notes and Submission Instructions:
· All the three classes for this homework, namely, Student, FindHigherGPAVisitor, and SudentGPASystem must be stored in a package ics202.hw01.
· To access MyContainer and PrintingVisitor classes in the StudentGPASystem, you must import ics202.lab01 package.  This is in addition to importing ics202 which you must do in all the three classes.
· 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.

