Assignment-5 Inheritance and Interfaces [Weightage: 15%]
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:
· Able to solve given programming statements by applying Inheritance Concepts.
· 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 follows the given links and given video tutorials to solve the theory and programming questions.

Assignment Tasks:
· You will complete the following theory questions, practical assignment and quiz.
· You have to complete this assignment in 1 hour.
· You can solve the questions randomly.
· All the questions are compulsory.



Assignment:
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 Inheritance in Java?
In Java, inheritance is a feature where a “child” class (subclass) can have characteristics of a “parent” class (superclass) by using the keyword “extends”. This allows the subclass to have the methods and data members of the superclass.
2. What are different types of Inheritance supported by Java?[just name]
Java supports single inheritance, multi-level inheritance, hierarchical inheritance and hybrid inheritance (through interfaces).
3. Why multiple Inheritance is not supported by Java?
Java doesn’t support multiple inheritance because it causes ambiguity when a subclass has inherited a method contained in two (or more) parent classes. This is typically called the “diamond problem” and over-complicates the code. For example, if a subclass “Amphibus” inherits (but doesn’t override) a non-abstract “Go” method from both “Boat” and “Bus” parent classes, which method is called?
4. Why Inheritance is used by Java Programmers?
Inheritance is used by Java programmers in order to create reusable code. It allows programmers to create child classes for a new situation instead of re-writing the original class for each new situation. It also reduces redundancy, for example putting standard “vehicle” behaviour into a parent class and having each type of vehicle (car, bicycle, truck, train, etc.)  inherit that behaviour. 
5. What is the difference between Inheritance and Encapsulation?
Inheritance is where a child class can have methods and fields from a parent class, whereas encapsulation is where the details of how a class works is hidden from the user. Inheritance is a key part of Polymorphism, where Encapsulation is its own object-oriented concept.
6. What is the difference between multiple and multilevel inheritance?
Multi-level inheritance is where a class can be both a child and a parent class at the same time, whereas multiple inheritance is where a child class can have more than one parent class.
7. Why use Java Interface?
Java interfaces play a key role in Abstraction, as well as allowing multiple inheritance in Java. 
8. Can a class implement more than one interface in Java?
Yes, classes (and interfaces) can implement more than one interface in Java. This is how multiple inheritance is achieved.



Practical:
1. Create a class with a method that prints "This is parent class" and its subclass with another method that prints "This is child class". Now, create an object for each of the class and call
1 - method of parent class by object of parent class
2 - method of child class by object of child class
3 - method of parent class by object of child class

Main method:
[image: ]
Parent class:
[image: ]
Child class:
[image: ]
Output:
[image: ]



2. Create a class named 'Member' having the following members:
Data members
1 - Name
2 - Age
3 - Phone number
4 - Address
5 - Salary
It also has a method named 'printSalary' which prints the salary of the members. Two classes 'Employee' and 'Manager' inherits the 'Member' class. The 'Employee' and 'Manager' classes have data members 'specialization' and 'department' respectively. Now, assign name, age, phone number, address and salary to an employee and a manager by making an object of both of these classes and print the same.
Normally I would add getters and setters, as well as overloading the constructor to make the code more robust. However, in the interests of keeping it simple, I coded just what was asked.

Member class (includes main method):
[image: ]
Manager class:
[image: ]



Employee class:
[image: ]
Output:
[image: ]



3. Create a class named 'Shape' with a method to print "This is This is shape". Then create two other classes named 'Rectangle', 'Circle' inheriting the Shape class, both having a method to print "This is rectangular shape" and "This is circular shape" respectively. Create a subclass 'Square' of 'Rectangle' having a method to print "Square is a rectangle". Now call the method of 'Shape' and 'Rectangle' class by the object of 'Square' class.
Shape class (includes main method):
[image: ]
Circle class:
[image: ]
Rectangle class:
[image: ]




Square class:
[image: ]
Output:
[image: ]


4. Create an application with java interface concept and generate the correct output.
I used both parent classes and an interface to simulate a factory’s employees.
Employee class (includes main method):
[image: ]
Labourer class (child of employee):
[image: ]
Supervisor interface:
[image: ]





Foreman class (child of employee, implements Supervisor):
[image: ]
PlantManager class (child of employee, implements Supervisor):
[image: ]








Output:
[image: ]


1: Complete the missing programming steps

class Base {
public void Print() {
System.out.println("Base");
}         
}

class Derived extends Base {    
public void Print() {
System.out.println("Derived");
}
}

class Main{
public static void DoPrint( Base o ) {
o.Print();
}
public static void main(String[] args) {
Base x = new Base();
Base y = new Derived();
Base z = new Derived();
DoPrint(x);
DoPrint(y);
DoPrint(z);
}
}

Output: Base
Derived
Derived

2: Consider the following example code and generate the output. Give your explanation about generated output.

class Base {
	public void foo() { System.out.println("Base"); }
}

class Derived extends Base {
	private void foo() { System.out.println("Derived"); } 
}

public class Main {
	public static void main(String args[]) {
		Base b = new Derived();
		b.foo();
	}
}
Output:
Derived

3: Look at the below programming code and complete the missing parts to generate the given output. 

Output: “Interface Method Implemented”

interface Pet{
	public abstract void test();
  }
class Dog implements Pet{
public void test(){
     System.out.println(“Interface Method Implemented”);
}
public static void main(String args[]){
Dog p = new Dog();
p.test();
}
[bookmark: _GoBack]}
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<terminated> Member [Java Application] C:\Program Files\Java\jdk1.8.0_241\bin\javaw.exe
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Bob Smithers's salary: $32500.00
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<terminated> Shape [Java Application] C:\Program Files\Java\jdk1.8.0_241\bin\javaw.exe (Oct 19, 2020, 1:35:28 PM - 1:35:28 PM)
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3 public class employee |

private String name;
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private double salary;

public Employee(String name, String address, String phoneliurber, double salary) {
this.name = name;
this.address = address;
this.phoneliunber = phoneliunber;
this.salary = salary;

i

// Display relevant employee info

public String getContactInfo() { return String.format("Employee Name: %s¥nPhone Number: %¥s¥nAddress: %s%n”, name, phoneNumber, address); }

public static void main(String[] args) {
ArrayList<Enployee> allEmployees = new ArrayList<Employee>(0);

Labourer shruckl
Labourer shmuck2
Labourer shmuck3

new Labourer("Joe Shroe”, "33 Rundown Lane”, "S555-555-1234", 26000, "Welding");
new Labourer("Billy Bob”, "42 Shoddy Street”, "555-555-0957", 24000, "Cleaning");

new Labourer("Bobby Downer”, "298 Sad Road”, "555-555-5123", 23500, "Assembling");
Labourer shruckd = new Labourer("Jack Slack”, "1212 Idle Boulevard", "555-111-2222", 25439.33, "Compliance”
Labourer shmucks = new Labourer("Jimmy Moe”, "99 Simple lay”, "S555-000-0000", 20000, "Finishing");
allEnployees. add(shmuck1) ;

allEnployees. add(shmuck) ;

allEnployees. add(shmuck3) ;

allEnployees. add(shmucka) ;

allEnployees. add(shmucks) ;

Foreman tueedleDee = new Foreman("Tweedle Dee”, "111 Super Drive”, "S55-111-1111", 45000, "Widjets");
Foreman tueedleDum = new Foreman("Tweedle Dum”, "222 Awesome Lane”, "555-222-2222", 45000, "Doohickeys");
allEnployees. add(tweedleDee) ;

allEnployees. add(tweedleDum) ;

tueedleDes. addsubordinate(shmuck) ;

tweedleDee. addsubordinate(shmucka) ;

tweedleDun. addsubordinate(shmuck2) ;

tweedleDum. addsubordinate(shmuck3) ;

tweedleDum. addsubordinate(shmucks) ;

Plantianager headHoncho = new PlantManager("Billy Fancypants”, "99 Swank Avenue”, "S555-999-9999", 87345.32);
allEnployees. add(headHoncho) ;

headHoncho. addSubordinate (tueedleDee);

headHoncho. addSubordinate (tweedleDum)

System. out.println(headsoncho. getContactInfo() + "\n Direct Subordinates: \n");
For(tring s : headHoncho. getsubordinates()) {
System.out.println(s);
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<terminated> Employee [Java Application] C:\Program Files\Javajdk1.8.0_241\bin\javaw.exe
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<terminated> MyFirstlavaProgram [Java Application] C:\Program Files\Java\jdk1.8.0_241\binjavaw.exe
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S public Member(String name, int age, String phonelumber, String address, double salary) {
this.name = name;

10 this.age = age;
11 this.phoneliunber = phoneliunber;

12 this.address = address;

13 this.salary = salary;

14 }

15

165 public void printsalary() {

17 System.out.printf("%5's salary: $%.2f%n", name, salary);

15 }

19

205 public static void main(String args[]) {

21 Manager joe = new Manager("Jos Cool”, 37, "555-555-5555", "123 Coolio Lane”, 56000);

22 Joe.printsalary();

23

24 Employee bob = new Employee("Bob Smithers”, 56, "S55-555-1234", "10@ Service Road”, 32500);
s bob.printsalary();

26 }




