Java methods
A method is a block of code which only runs when it is called.

You can pass data, known as parameters, into a method.

Methods are used to perform certain actions, and they are also known as functions.

Why use methods? To reuse code: define the code once, and use it many times.

Create a Method

A method must be declared within a class. It is defined with the name of the method, followed by parentheses (). Java provides some pre-defined methods, such as System.out.println(), but you can also create your own methods to perform certain actions:

public class MyClass 
{
  static void myMethod() 
  {

   // code to be executed

 }
}

· myMethod() is the name of the method

· static means that the method belongs to the MyClass class and not an object of the MyClass class. 
· void means that this method does not have a return value.

Call a Method

To call a method in Java, write the method's name followed by two parentheses () and a semicolon. In the following example, myMethod() is used to print a text (the action), when it is called:

public class Main 
{
  static void myMethod() 
  {

   System.out.println("I just got executed!");
  }
  public static void main(String[] args) 
  {

    myMethod();

 }
}
A method can also be called multiple times:
public class Main 
{
  static void myMethod() 
  {

   System.out.println("I just got executed!");
  }
  public static void main(String[] args) 
  {

    myMethod();

    myMethod();

    myMethod();

 }
}
Method Parameters

Information can be passed to functions as parameter. Parameters act as variables inside the method.

Parameters are specified after the method name, inside the parentheses. You can add as many parameters as you want, just separate them with a comma.

The following example has a method that takes a String called fname as parameter. When the method is called, we pass along a first name, which is used inside the method to print the full name:

public class Main

{
  static void myMethod(String fname) 
  {
    System.out.println(fname + " Refsnes");
  }
  public static void main(String[] args) 
  {
    myMethod("Liam");
    myMethod("Jenny");
    myMethod("Anja");
  }
}
Return Values

The void keyword, used in the examples above, indicates that the method should not return a value. If you want the method to return a value, you can use a primitive data type (such as int, char, etc.) instead of void, and use the return keyword inside the method:

public class Main
{
  static int myMethod(int x) 
  {
    return 2 + x;
  }
  public static void main(String[] args) 
  {
    System.out.println(myMethod(3));
  }
}
This example returns the sum of a method's two parameters:

public class Main
{
  static int myMethod(int x, int y) 
  {
    return x + y;
  }
  public static void main(String[] args) 
  {
    System.out.println(myMethod(3,6));
  }
}
You can also store the result in a variable (recommended):

public class Main
{
  static int myMethod(int x, int y) 
  {
    return x + y;
  }
  public static void main(String[] args) 
  {
    int z = myMethod(3,6);
    System.out.println(z);
  }
}
E-OLYMP 8239. Function-1 Implement a function f(x) = x3 + 2 * x2 – 3.

► For each value x print in a separate line the value of the function f(x) with four digits after the decimal point.
import java.util.*;
public class Main
{
  static double f(double x)
  {
    return x * x * x + 2 * x * x  - 3;
  }
  public static void main(String[] args)
  {
    Scanner con = new Scanner(System.in);
    while(con.hasNext())
    {
      double x = con.nextDouble();
      System.out.println(f(x));
    }
    con.close();
  }
}
Methods Overloading
Method Overloading is a feature that allows a class to have more than one method having the same name, if their argument lists are different. 

In order to overload a method, the argument lists of the methods must differ in either of these:
1. Number of parameters

import java.util.*;
public class Main
{
  public static int add(int x, int y)
  {
    return x + y;
  }
  public static int add(int x, int y, int z)
  {
    return x + y + z;
  }
  public static void main(String[] args)
  {
    Scanner con = new Scanner(System.in);
    int a = 1, b = 20, c = 300;
    int x = add(a,b);
    int y = add(a,b,c);
    System.out.println(x + " " + y);
    con.close();
  } 
}
2. Difference in data type parameters
import java.util.*;
public class Main
{
  public static long add(int x, int y)
  {
    return x + y;
  }
  public static long add(long x, long y)
  {
    return x + y;
  }
  public static void main(String[] args)
  {
    Scanner con = new Scanner(System.in);
    int a = 1, b = 20;
    long c = 300, d = 5000;
    long x = add(a,b);
    long y = add(c,d);
    System.out.println(x + " " + y);
    con.close();
  } 
}
3. Sequence of data type arguments
import java.util.*;
public class Main
{
  public static double f(int x, double y)
  {
    return x + y;
  }
  public static double f(long x, int y)
  {
    return x * y;
  }
  public static void main(String[] args)
  {
    Scanner con = new Scanner(System.in);
    int a = 5;
    long b = 6;
    double c = 7;
    double x = f(a,c);
    double y = f(b,a);
    System.out.println(x + " " + y);
    con.close();
  } 
}
Invalid case of method overloading

If two methods have same name, same parameters and have different return type, then this is not a valid method overloading example. This will throw compilation error.

int add(int, int)
double add(int, int)

Method Overloading and Type Promotion

When a data type of smaller size is promoted to the data type of bigger size than this is called type promotion, for example: byte data type can be promoted to short, a short data type can be promoted to int, long, double etc.

The data type on the left side can be promoted to the any of the data type present in the right side of it.

byte → short → int → long → float → double

import java.util.*;
public class Main
{
  public static void main(String[] args)
  {
    Scanner con = new Scanner(System.in);
    byte a = 4;
    short b = a;
    int c = b;
    long d = c;
    float e = d;
    double f = e;
    System.out.print(a + " " + b + " " + c + " " + d + " " + e + " " + f);
    con.close();
  }
}
What the next program will print?
import java.util.*;
public class Main
{
  public static void add(int x, double y)
  {
    System.out.println("A");
  }
  public static void add(int x, long y)
  {
    System.out.println("B");
  }
  public static void add(double x, long y)
  {
    System.out.println("C");
  }
  public static void main(String[] args)
  {
    Scanner con = new Scanner(System.in);
    add(3,1234567890123L);
    add(3.0,1234567890123L);
    add(3,4.65);
    con.close();
  } 
}

What will be printed for the cases:

    add(3.12,4.34);
    add(11,12);
E-OLYMP 920. Use the function Three doubles x, y, z are given. Find the value of 

min(max(x, y), max(y, z), x + y + z)
► Let’s implement min overloaded function: with two and with three arguments.

import java.util.*;
public class Main
{
  public static double min(double x, double y)
  {
    return (x < y) ? x : y;
  }
  public static double min(double x, double y, double z)
  {
    return min(min(x,y),z);
  }
  public static double max(double x, double y)
  {
    return (x > y) ? x : y;
  }
  public static void main(String[] args)
  {
    Scanner con = new Scanner(System.in);
    double x = con.nextDouble();
    double y = con.nextDouble();
    double z = con.nextDouble();
    double res = min(max(x,y), max(y,z), x + y + z);
    System.out.println(res);
    con.close();
  }
}
Some valid/invalid cases of method overloading

Case 1:

int mymethod(int a, int b, float c)
int mymethod(int var1, int var2, float var3)
Result: Compile error. Argument lists are exactly same. Both methods are having same number, data types and same sequence of data types.

Case 2:

int mymethod(int a, int b)
int mymethod(double var1, double var2)
Result: Perfectly fine. Valid case of overloading. Here data types of arguments are different.
Case 3:

int mymethod(int a, int b)
int mymethod(int num)
Result: Perfectly fine. Valid case of overloading. Here number of arguments are different.
Case 4:

double mymethod(int a, double b)
double mymethod(double var1, int var2)
Result: Perfectly fine. Valid case of overloading. Sequence of the data types of parameters are different, first method is having (int, float) and second is having (float, int).

Case 5:

int mymethod(int a, int b)
double mymethod(int var1, int var2)
Result: Compile error. Argument lists are exactly same. Even though return type of methods are different, it is not a valid case. Since return type of method doesn’t matter while overloading a method.

