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Assignment #6: Polymorphism [10%]
This assignment relates to the following Course Learning Requirements:
CLR 4: Implement inheritance hierarchy and polymorphism where derived classes implement specialized behavior using polymorphic methods.

Objective of this Assignment:
The objective of this Assignment is to:
· Be able to solve given programming statements by applying Inheritance Concepts.
· Be able to think the different scenarios and successfully complete the missing programming steps.
Pre- Assignment Instruction:
To complete this assignment successfully read the module content and follow the given links and given video tutorials to solve the theory and programming questions.

Assignment Tasks:
· You will complete the following theory questions, practical section and complete the missing programming steps.
· All questions must be answered on this document and uploaded into brightspace when complete



Questions:
1. Suppose s is an object of the class Student. Based on the inheritance diagram in
2. lesson, where will you find the definition of the method used in the following 
3. invocation? Explain your answer.
4. s.setStudentNumber(1234);
5. Suppose s is an object of the class Student. Based on the inheritance diagram in
6. lesson, where will you find the definition of the method used in the following 
7. invocation? Explain your answer.
8. s.setStudentNumber(1234);
9. Suppose s is an object of the class Student. Based on the inheritance diagram in
10. lesson, where will you find the definition of the method used in the following 
11. invocation? Explain your answer.
12. s.setStudentNumber(1234);
1. What is method overriding in OOP or Java?
Method overriding is where a child class has a method with the same signature as its parent class, so the compiler uses the child class’s method body. The subclass’s method overrides the superclass’s method. Example: Animal class has a move method that describes how the animal walks (the default behaviour), and Snake class extends the Animal class and overrides the move method to describe slithering (instead of walking).

2. How many types are of polymorphism in java?
There are 2 types of polymorphism in Java, compile time (or static) and runtime (or dynamic). Compile time polymorphism uses method overloading or operator overloading, where runtime polymorphism uses method overriding. 

3. Explain the difference between method overloading and method overriding.
Method overloading is where a class has two or more methods with the same name but different parameters. Return types can be the same or different. On the other hand, method overriding is where a child class has a method with the same signature (name, parameters, return type) as its parent class, but a different method body. Interestingly, a subclass can both override AND overload the same method. 

4. How to achieve abstraction in Java.
Abstraction is achieved in Java by using either abstract classes (classes declared as Abstract cannot be instantiated but can contain both abstract and non-abstract methods) or interfaces (also cannot be instantiated but all methods must be abstract). 

5. Why Final keyword is used in Java. Explain with example.
The Final keyword in Java is used to prevent future changes. For classes, this means they cannot be inherited by other classes. For methods, this means they cannot be overridden. For data members, this means they are constant (must be assigned either when declared or in a constructor). For example, the String class in Java is a Final class, because it can be used for sensitive data. Subclasses could then be used to extract passwords or other sensitive data from Java programs, causing major security issues.



Practical: All classes are in the assignment6 package
1. Write a Java code to illustrate the concept of run-time polymorphism and generate the appropriate output.
Source files: QuestionOne.java, Animal.java, Snake.java
Output file: QuestionOneOutput.jpg
2. Write a Java code to illustrate the concepts of compile-time polymorphism.
Source files: QuestionTwo.java
Output file: QuestionTwoOutput.jpg
3. Write a program to use abstract class and abstract method in Java.
Source files: QuestionThree.java, Shape.java, Rectangle.java, Circle.java
Output file: QuestionThreeOutput.jpg



Complete the missing programming steps:
        1. Point out the error(s) and how they can be fixed in the following code:
public class B extends A {
private int a = 222;

public static void main(String[] args) {
System.out.println("in main(): ");
System.out.println("a = "+a);
a = 123;
}
}

public class A {
private int a = 100;
public void setA( int value) {
a = value;
}
public int getA() {
return a;
}
} 
No objects are instantiated, so the main method is trying to access non-static variable ‘a’ as a static member from class B. If the member was static the code would output “222”, but since it’s trying to make a static call to a non-static member, it won’t compile. The assignment at the end of the main method happens after the output. 




2. Point out the error(s) and how they can be fixed in the following code: 
public class OOPExercises {
public static void main(String[] args) {
A objA = new A( );
double result;
result = objA.getA( );
System.out.println("objA.a = "+ result);
 }
}

public class A {
private int a = 100;
public void setA( int value) {
a = value;
}
public int getA() {
return a;
}
}
Class A’s getA() method returns an int, where in the main method, result is a double. Either result needs to be declared as an int, or objA.getA() needs to be cast as a double when being assigned to result. This can be done as follows, without re-writing the A class:

import java.lang.Integer;

public class OOPExercises {
public static void main(String[] args) {
A objA = new A();
double result;
Integer intA = new Integer(objA.getA());
result = intA.DoubleValue();
System.out.println(“objA a = “ + result);
}
}



3.  Show the output of the code below:
public class OOPExercises {
static int a = 555;
public static void main(String[] args) {
A objA = new A();
B objB1 = new B();
A objB2 = new B();
C objC1 = new C();
B objC2 = new C();
A objC3 = new C();
objA.display();
objB1.display();
objB2.display();
objC1.display();
objC2.display();
objC3.display();
}
}
public class A {
int a = 100;
public void display() {
System.out.printf("a in A = %d\n", a);
}
} 
public class B extends A{
private int a = 123;
public void display() {
System.out.printf("a in B = %d\n", a);
}
} 
public class C extends B {
private int a = 543;
public void display() {
System.out.printf("a in C = %d\n", a);
}
}
[bookmark: _GoBack]Output:
a in A=100
a in B=123
a in B=123
a in C=543
a in C=543
a in C=543
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