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Problems

This homework will introduce us to “pure” object-oriented programming in addition to “procedural” pro-
gramming we have been doing using a public class with the main method in it. In “pure” object-oriented
programming we write classes that are templates for defining instances, the so-called objects.

We will declare one class and then create sub-classes of it. For each class, we will declare fields of various
kinds, write constructors and methods. We will create instances of the classes using the constructors. We
will print descriptions of instances we create, in an easily understandable manner.

What to do

Write a program with several classes, each containing several constructors and several methods, to accom-
plish the tasks given below.

• We want to design a hierarchy of classes and subclasses. The top-level class we design is called
Student. This class is a template or recipe for creating instances of students, which are examples
of objects.

Each instance of student has a first name, a last name, an age and an academic level.

Each student instance also has a social security number, a field which we would like to keep private
so that it cannot be messed up by application programs. Please write a get and a set method for this
private instance field.

Declare a private class-level field to keep track of the number of student instances created. Provide
get and set methods for the this variable.

Define at least one additional static variable for the Student class. Declare this property, and provide
get and set methods for it.

• The Student class has three subclasses: CCStudent, UCCSStudent and CTechStudent,
corresponding to Colorado College, University of Colorado at Colorado Springs and Colorado Tech-
nical University students, respectively. For each of these classes, create private static variable called
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Campus that stores the name of the campus, i.e., the university or the college. Provide a get and a set

method for this variable.

• For each of the four classes, define three overloaded constructors. Remember, fields and methods are
inherited by children, but constructors are not.

• For each of the classes, declare an instance with each constructor method. Then, print details of each
instance with the appropriate toString method. This means that each of your classes must have a
toString method defined. The toString method must be public and must return a String.
The Object class has a toString method, and the ones you write will override the toString
methods of ancestor classes.

• Make sure each class definition is stored in a separate file. Use the main class to test that everything
works. Store all your files in a package called Students.

What to hand in

Please prepare a short document in the IEEE style. The format given at
http://www.ieee.org/conferences_events/conferences/publishing/templates.
html.

1. Have a title to your writeup: Don’t simply use “Homework 8” as the title. Make sure you include your
name as an author. Have a section for each of the problems.

2. Write one or more paragraphs describing your approach to solving each problem in its own subsection.

3. Provide a class hierarchy diagram, like the one discussed in class. Provide a legend or caption to this
diagram.

4. Please take one or more screenshots of your console, to give us an idea of what your program ac-
complishes. You should integrate the screenshots within your write-up as figure(s), with appropriate
caption(s). Describe the figure(s) briefly.

5. Upload the Java program to Blackboard. In fact, you should create a compressed file from the folder
containing all your individual class files and upload the compressed file.

6. Please hand in a printed copy of your writeup along with the program, i.e., the .java files. We will
check your program by running it. So, provide appropriate prompts so that it’s easy for us to test.
Compress the folder containing all your class files and upload them to Blackboard.

We will expand on this program in future home work assignments. So, please make it work really well.
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