Interfaces in Java
Like a class, an interface can have methods and variables, but the methods declared in an interface are by default abstract (only method signature, no body).  

Interfaces specify what a class must do and not how. It is the blueprint of the class.

If a class implements an interface and does not provide method bodies for all functions specified in the interface, then the class must be declared abstract.

interface <interface_name> 
{
  // declare constant fields
  // declare methods that abstract by default.
}
To declare an interface, use interface keyword. It is used to provide total abstraction. That means all the methods in an interface are declared with an empty body and are public and all fields are public, static and final by default. A class that implement interface must implement all the methods declared in the interface. To implement interface use implements keyword.
Why do we use interface?

·  It is used to achieve total abstraction.

·  Since java does not support multiple inheritance in case of class, but by using interface it can achieve multiple inheritance.

· Interfaces are used to implement abstraction. So the question arises why use interfaces when we have abstract classes?

·  The reason is, abstract classes may contain non-final variables, whereas variables in interface are final, public and static.

Interface cannot contain constructors, as it can not be used to create objects.
E-OLYMP 4817. Rectangle Find the perimeter and the area of a rectangle.

► Implement Rect interface:

interface Rect 
{ 
  int Perimeter();

  int Area();
} 
Solution:
import java.util.*;
interface Rect 
{ 
  int Perimeter();

  int Area();
} 
class Rectangle implements Rect
{
  int a, b;
  Rectangle(int a, int b)
  {
    this.a = a;
    this.b = b;
  }
  public int Perimeter()
  {
    return (a + b) * 2;
  }
  public int Area()
  {
    return a * b;
  }  
}
public class Main 
{ 
  public static void main(String[] args) 
  { 
    Scanner con = new Scanner(System.in);
    while(con.hasNextInt()) 
    {
      int a = con.nextInt();
      int b = con.nextInt();
      Rectangle r = new Rectangle(a,b);
      System.out.println(r.Perimeter() + " " + r.Area());      
    }
    con.close();
  } 
}
E-OLYMP 7491. Integer Calculate the value of expression.

► Implement MyNumber interface:

interface MyNumber
{
  public long getValue();
  public MyNumber Add(long a);
  public MyNumber Add(MyNumber a);  
  public MyNumber Minus(long a);
  public MyNumber Minus(MyNumber a);
  public MyNumber Multiply(long a);
  public MyNumber Multiply(MyNumber a);
  public MyNumber Divide(long a);
  public MyNumber Divide(MyNumber a);  
}
Solution:

import java.util.*;
interface MyNumber
{
  public long getValue();
  public MyNumber Add(long a);
  public MyNumber Add(MyNumber a);  
  public MyNumber Minus(long a);
  public MyNumber Minus(MyNumber a);
  public MyNumber Multiply(long a);
  public MyNumber Multiply(MyNumber a);
  public MyNumber Divide(long a);
  public MyNumber Divide(MyNumber a);  
}
class MyInteger implements MyNumber
{
  private long n;
  MyInteger(long n){...}
  MyInteger(MyInteger a){...}
  public long getValue(){...}
  public MyInteger Add(long a){...}
  public MyInteger Add(MyNumber a){...}
  public MyInteger Minus(long a) {...}  
  public MyInteger Minus(MyNumber a) {...}  
  public MyInteger Multiply(long a) {...}  
  public MyInteger Multiply(MyNumber a){ ...}  
  public MyInteger Divide(long a){ ...}
  public MyInteger Divide(MyNumber a){...}  
  public String toString(){...}
}
Static method in Interface 

Static Methods in Interface are those methods, which are defined in the interface with the keyword static. Unlike other methods in Interface, these static methods contain the complete definition of the function and since the definition is complete and the method is static, therefore these methods cannot be overridden or changed in the implementation class.

The static method in an interface can be defined in the interface, but these methods cannot be overridden in Implementation Classes. To use a static method, Interface name should be instantiated with it, as it is a part of the Interface only.

import java.util.*;
interface MyInterface 
{ 
  static void hello() 
  { 
    System.out.println("Hello, New Static Method Here"); 
  } 
  void f(String str); 
} 
class Demo implements MyInterface
{
  public void f(String str) 
  { 
    System.out.println(str); 
  } 

} 
public class Main 
{ 
  public static void main(String[] args) 
  { 
    Demo d = new Demo();
    MyInterface.hello();
    d.f("QWERTY");
  } 
}
A simple static method is defined and declared in an interface which is being called in the main() method of the Implementation Class Demo. Unlike the default method, the static method defines in Interface hello(), cannot be overridden in implementing the class.

E-OLYMP 9425. Fractions: addition and subtraction Find the sum and difference of two fractions.

► Write a program according to the next interface:

interface MyNumber
{
  public MyNumber Abs();
  long GetValue();
  public static long gcd(long a, long b)
  {
    . . .
  }
  public MyLong Add(MyLong a);
  public MyLong Sub(MyLong a);
  public MyLong Mult(MyLong a);
  public MyLong Divide(MyLong a);
  public String toString();
}
interface Fract
{
  public Fract Add(Fract a);
  public Fraction Sub(Fract a);
  public String toString();  
}
class MyLong implements MyNumber
{
  private long a;
  MyLong(long a) {. . .}
  MyLong(Long a) {. . .}

  . . .

}
class Fraction implements Fract 
{ 
  MyLong numerator, denominator;
  Fraction () {. . .}
  Fraction (MyLong numerator, MyLong denominator) {. . .}
  Fraction(String s) {. . .}

  . . .
}

Class can implement more than one interface

Java does not support multiple inheritance, i.e. class cannot extend more than one class. However class can implement multiple interfaces.
Java class can extend only one parent class and implement any number of interfaces. Interfaces are not classes!
import java.util.*;
interface myInt {
  int add(int a, int b);
}
interface myDouble {
  double add(double a, double b);
}
class myNumber implements myInt, myDouble {
  public int add(int a, int b) {
    return a + b;
  }
  public double add(double a, double b) {
    return a + b;
  }
}
public class Main {
  public static void main(String[] args) {
    myNumber m = new myNumber();
    System.out.println(m.add(3,4));
    System.out.println(m.add(3.1,4.2));
  }
}
If in a class you are trying to implement two java interfaces, which contains methods with same signature but diffrent return type, in that case you will get compilation error.
import java.util.*;
interface myInt {
  int f();
}
interface myDouble {
  double f();
}
class myNumber implements myInt, myDouble {
  public int f() {
    return 1;
  }
  public double f() {
    return 2;
  }
}
public class Main {
  public static void main(String[] args) {
  }
}
Interface can extend (more that one) interface

Java interface can extend more than one interface.
import java.util.*;
interface Fly {
  void fly();
}
interface Eat {
  void eat();
}
interface Action extends Fly, Eat {
  void sleep();
}
class Bird implements Action
{
  public void fly() {
    System.out.println("Bird flies");
  }
  public void eat() {
   System.out.println("Bird eats");
  }
  public void sleep() {
   System.out.println("Bird sleeps");
  }
}
public class Main {
  public static void main(String[] args) {
    Scanner con = new Scanner(System.in);
    Bird b = new Bird();
    while(con.hasNext())
    {
      String s = con.next();
      if (s.equals("fly")) b.fly();
      if (s.equals("eat")) b.eat();
      if (s.equals("sleep")) b.sleep();      
    }
    con.close();
  }
}
Consider class definition that implements two interfaces, each of which has the same definition for the constant PI. Accessing the variable gives Compile error. 

If a class implements several interfaces, each constant must be defined in only one interface.

import java.util.*;
interface A {
  double PI = Math.PI;
}
interface B {
  double PI = Math.PI;
}
class My implements A, B {
}
public class Main {
  public static void main(String[] args) {

  My m = new My();

  System.out.println(m.PI); // Compile error
  }
}
Class and subclass can override interface methods

Consider interface fly. Class Birds implements Fly. Class BabyBird extends Bird and override method fly.
import java.util.*;
interface Fly {
  void fly();
}
class Bird implements Fly
{
  public void fly() {
    System.out.println("Bird flies");
  }
}
class BabyBird extends Bird
{
  public void fly() {
    System.out.println("Can't fly");
  }
}
public class Main {
  public static void main(String[] args) {
    Scanner con = new Scanner(System.in);
    Bird b = new BabyBird();
    b.fly();
    con.close();
  }
}
A child class can extend a parent, implement an interface, and do both. 
import java.util.*;
interface Eat {
  void eat();
}
class Bird {
  public void fly() {
    System.out.println("Bird flies");
  }
}
class BabyBird extends Bird implements Eat
{
  public void fly() {
    System.out.println("Can't fly");
  }
  public void eat() {

    System.out.println("Eats only a little");

 }  
}
public class Main {
  public static void main(String[] args) {
    Scanner con = new Scanner(System.in);
    BabyBird b = new BabyBird();
    b.fly();
    b.eat();
    con.close();
  }
}
