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1. Introduction on method



What is method?

* Method
» a block of code that performs a specific task
* a way to encapsulate a sequence of statements into a unit
* can be executed whenever you need to perform the task, often with different inputs

« ex) System.out.printin() € a method to display your input messages on the console
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What is method?

Field and method

public class 01 Method {

private int year;

private int day;

public String name;

private String month; ZE (Field)

— Ok B4 (Member variable)
#1od B4 (Global variable)

// HAE Ho|

}

public static void sayHello() {
System.out.println("This is sayHello() method");

~ Method (definition)

// HAE =

sayHello();
sayHello();
sayHello();

public static void main(String[] args) {

System.out.println("Before method call");

Method call

System.out.println("After method call");

- Ml k4 (Member function)

— main() function




Why methods matter

* Reusability
* enhance code reusability across different parts of a program
 avoid repetition (write once, use many times)

 customizing methods for varied inputs (parameterization)

« Modularity (encapsulation)

» breaking down a complex problem into manageable units

import java.util.Scanner;
public class Example001 {

° hiding the CompleXity Of Operations import java.util.Scanner; public static void Method(int num) {

public class Example@o { if (hum%2==0) System.out.printin("Z=eLct");
public static void main(String[] args) { else System.out.println("E4L|CH"); '
int num; ¥

L] -
* Reada bl I Ity Scanner s = new Scanner (System.in); =l jc=

o=
HMES public static void main(String[] args) {

num = s.nextInt(); RN int num; HAME
. ags . if (num%2==0) System.out.println("ZH%4L|CH"); Scanner s = new Scanner (System.in); 3=
* improve code readability and maintenance else Systen.out.printlnC g+ 2LICH); o
num = s.nextInt(Q;
num = s.nextInt(); Method(num);

if (hum%2==0) System.out.printin("#4=L|CH");

 facilitate debugging by isolating code segments else Systen.out.printinCB+RLICH; -, = 5. nextInt 0

Method (num);

num = s.nextInt();

if (num%2==0) System.out.printIn("2=iL|CH"); . num = s.nextInt();
else System.out.println("E+YLICH); Method(num);
¥ }
} }
(a) 22 =S uhsl= 32 (b) HMES BHEE 72



Types of method

* Two types of method in Java
 Standard library methods: predefined in Java’s API
» offer ready-made functionality to perform common tasks
» efficiency and reliability; extensively tested and coumented
* examples
« Math.sqrt(double a): calculates the square root

 System.out.println(String x): prints text to the console

 User-defined methods

» created by programmers to perform specific tasks |, | { HE 2jol=2i2| HiM=

| HE oiM=
» flexibility to address specific problems A8t o] tiMs {
QIABIA BME



Basic structure

» Basic syntax of Java methods

E2AISRL HIERE HMEZE s =5

A A F N A
static ‘void’ [main’ dString[] args])
{
}

 method name
* identifies the method
» follows Java nhaming conventions

» should be descriptive of its purpose



Basic structure

» Basic syntax of Java methods

E2AISRL HIERE HMEZE s =5

A A F N A
static ‘void’ [main’ dString[] args])
{
}

* return type

» specifies the types of value the method returns
* int, double, String, etc,

« use ‘void’ if no value is returned



Basic structure

» Basic syntax of Java methods

AL ISt RE HIMEY s ==
- A A A
static ‘voideain’ dString[] args') - Aol
{
-> 7R
}

« parameters (OH7HEd4)
» optional: methods may accept none, one, or multiple parameters
« provide input to a method

* each parameter has a type and names
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Basic structure

» Basic syntax of Java methods

E2AISRL HIERE HMEZE s =5

A F N F N F
static ‘void’ [main’ dString[] args')
{
}

 method body

 contains code that defines the method’s operations

« enclosed in curly braces { }

e can contain any number of statements

11



Basic structure

« Example: adding two numbers

public int addNumbers (int a, int b) {
int result = a + b;
return result

 method name: addNumbers
* return type: int

* actually return integer type (result)
 parameters: int a, int Db

 method body:
* int result = a + b;

* return result

Note: Sh4&L HEZIZFo| ALl @ 2] 17H9] Ziat HIEts

HA L.



Note: L X|%A}

« public: BE class28E YL 7t HAE

public static void sayHello () {
System.out.println ("This is sayHello ()

}

« private: class LHELO||A{gF ML 7}

private static void sayHello () {
System.out.println("This is sayHello ()

}

mehtod") ;

mehtod") ;

13



Basic structure - examples

public static double calculateAreaOfCircle (double radius)
return Math.PI * radius * radius;

}

 method name:
* return type:
e parameters:

* method body:

{
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Basic structure - examples

public static double fahrenheitToCelsius (double fahrenheit) ({
return (fahrenheit - 32) * 5 / 9;

}

 method name:
* return type:
e parameters:

* method body:



Basic structure - examples

public static double calculatePrismVolume (double length, double width, double height)
return length * width * height;

}

 method name:
* return type:
e parameters:

* method body:

{
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Basic structure - examples

public static String createFullName (String firstName, String middleName,

}

return firstName + "

 method name:
* return type:
e parameters:

* method body:

" + middleName + "

" + lastName;

String lastName)

{
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Basic structure - examples

public static double calculateFinalPrice (double price,
double taxAmount = price * taxRate / 100;
double discountAmount = price * discount / 100;
return price + taxAmount - discountAmount;

 method name:
* return type:
e parameters:

* method body:

double taxRate,

double discount)

{

18



Basic structure - examples

public static void printGreeting(String name,
String greeting;
if (hourOfDay < 12) {

int hourOfDay)

greeting = "Good morning";
} else if (hourOfDay < 18) {
greeting = "Good afternoon";
} else {
greeting = "Good evening";
}
System.out.println (greeting + ", " + name + "!");

« method name:

* return type:
e parameters:

* method body:

{
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Basic structure - examples

public static boolean isPrime (int number)
if (number <= 1) {
return false;

}

for (int i = 2; 1 <= Math.sqgrt (number) ;

if (number % 1 == 0) {
return false;
}
}

return true;

}

method name:

return type:

parameters:

method body:

{

it+)

{

20



Method call

 Method call

» a process of invoking a method written in a program so that the instructions contained within that

method are executed

* Structure of a method call
» consisting of the method name followed by parentheses
 WITHOUT data type
methodName (argumentl, argument2?, ..., argumentN)

e argument: QL

21



Method call

« Example of method call

public class Example0dl {

public static void main(String[] args) {

System.out.println("static
System.out.println(5 + 6);

}

(@) main() HIMEM| ZA=l =

int square(int num) { <—
return num * num;

return value

result = square(10); ——

code

public class Example00l {
public static void Method() {
System.out.printin(“static HAHEYL|CH);

—> : <
System.out.println(5 + 6);
HAM=ERZ }
xh inGstri
HAMEQL|CH); I public static void main(String[] args) { M
method( ); — —=
2=

}

(b) method() HIAME XAt S=

method call
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Usage of method

« Example for method definition and call

* no parameters, no return type

public static void method () {
System.out.println ("static HIMEQL|CE, ") ;
System.out.println (5 + 6);

}

public static void main (String[] args) {
System.out.println ("X HW == HIMERJL|CL. ") ;
method() ;
System.out.println ("F& BN
method() ;

= HAMEJLCH ") ;

ok
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Usage of method

« Example for method definition and call

* no parameters, but return value exists

public static int div( ) {
int a = 10, b = 5;
int result = a / b;

return result;

}

public static void main (String[] args) {
int num = div() ;
System.out.println (num) ;

}

N/

div() HIME

result = a / b;

7Y

result



Note: Local variable and global variable

Local variable

 variables defined within a method and their scope is limited to the method in which they are declared

public static void printX(int x) {
System.out.println ("X in printX method
X++;
System.out.println ("X in printX method

public static void main(String[] args) ({
int x = 10;
System.out.println ("X in main method =
printX(x);
x = 50;
System.out.println ("X in main method =

oK) 2

oK) 2

in main method = 10
in printX method = 10
in printX method = 11
in main method = 50

XXX X
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Note: Local variable and global variable

 Global variable
« commonly used to refer to variables that have a global scope
 declared with the ‘static’ keyword within a class but outside any method
 default value is 0 (without initialization)

public static int count;
public static void counterl () { count++;}
public static void counter2 () { count = count + 100;}

System.out.println ("Count " + count); // Output: 0
counterl () ;

System.out.println ("Count = " + count); // Output: 1
counter2 () ;

System.out.println ("Count = " + count); // Output: 101
count = 10;

System.out.println ("Count = " + count); // Output: 10

26



Usage of method

« Example for method definition and call

* return value and parameters exist

public static int add(int x, int y) {
return x + y;

}

public static void main (String[] args) {
int a = 5, b = 6;
int sum = (add(a,Db) ]- Pay attention to a format for method call
System.out.println(a +" (2hdl "+ b +"Q 2 "+ sum +"YLICE. ") ;
}

* no data type designation in arguments when method calls

add() HIME=
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Usage of method

« Example for method definition and call — return or not?

public static int add(int x, int y) {
return x + y;

}

public static void main (String[] args) {

int a = 5, b = 6;

int sum = add(a,b) ;

System.out.println(a +"(2hdt "+ b +"Q 2 "+ sum +"YLICt. ") ;
}

public static void add(int x, int y) {

System.out.println(x +"(hdt "+ v +"Q &2 "+ (x + y) +"YLICE.m);

}

public static void main (String[] args) {
int a = 5, b = 6;
add(a,b) ;

add() HIM=

X, Y

¥

add() HIME

System.out.println(x +"(2h) 3 "+y +"2]
B2 "+ (x+vy) +"YUL|CL");

28



Usage of method

« Example for method definition and call

* return value and parameters exist

public static int max (int x, int y) {
int result;
if (x > y) result = x;
else result = y;
return result;

public static void main (String[] args) {
int a = 5, b = 6;
int num = max(a,b);

System.out.println(a + "(hat "+ b +"Q = & "+ num +"0| FL|C}. ") ;

}

* no data type designation in arguments when method calls

X5y

max() HIAE

if (x > y) result = x;
else result = y;

result
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Usage of method

« Example for method definition and call

public static void sum() {
int sum = 0;
for (int i = 0; 1 <= 10; i++) {
sum += 1i;
}

System.out.println (sum) ;

public static void main(String[] args)

System.out.print ("15H 109 A
sum() ;

sum() HAM=

for (int i = 0; i <= 10; i++) {
sum += 1i;
}

System.out.println(sum);



Usage of method

« Example for method definition and call

public static void calculate (int x, double y) { X5 Y
System.out.println(2 * x * vy); 'J,
}
calculate() HME
public static void main (String[] args) { System.out.println(2*x*y);
int r = 4; //
double pi = 3.14;
System.out.println ("He| =& Fot= A : 2 « HX]|E » AFE ");
System.out.print ("2 * "+ r + " x " +
calculate(r, pi):;



Examples and practices for method

© AIGALZHE| £ A4S UMD £ 4 3 2 45 dteots B4t olE &

 file path and name: Chap04Example/MethodPractice01.java

* requirement
 method name: getlLarger

* input and output examples

Enter the two real numbers: 5 -1
The larger number is 5.0

Enter the two real numbers: 17.4

17.33
The larger number is 17.4
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Examples and practices for method

+ ALGALEZYE| Al LIS YD %4, 34 EE 02 Tstol FYoLE Y4F AASHLML,

 file path and name: Chap04Example/MethodPractice02.java

* requirement
 method name: checkNumber

* input and output examples

Enter the one number: 5.71
5.71 1s positive.

Enter the one number: 0.1
0.1 is positive.

Enter the one number: -1.8
-1.8 is negative.




2. Method overloading



What is concept of “overloading”?

 Method overloading
+ allows to have more than one method with the same name
» as long as their parameter lists are different
* enables methods to perform similar functions but with different types or numbers of inputs

» supports polymorphism, allowing developers to write more flexible and readable code

35



Key points of method overloading

» Different parameter lists
» the overloaded methods must differ in the number
or type of parameters
» Return type irrelevance

* return type of the methods can be the same or

different
* in fact, return type alone is not sufficient for
method overloading
 Same method name

* the methods must have the same name but must

differ in their parameter lists

I} |

az|n

( (AND)

J2|3(AND)
Z=(0R)

€D
— add(int a, int b)

—— add(int a, double b)

— add(double a, double b)

« parameter?| data type2 H11

215t method call-2 43H

(AND) W

€D
— add(int a)

— add(int a, int b)

— add(int a, int b, int c)

ZHutoU2{7} Qopsd
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Usage of method overloading

public class MethodOverladingExampleOl ({

public static void calculate(int x, int y) {
System.out.println(x * vy);

}

public static void calculate (int x) {
System.out.println(x * x);

}

public static void calculate(int x, double V)
System.out.println(x * vy);

}

public static void calculate (double x) {
System.out.println(x * x);

public static void main (String[] args) {
calculate (2, 3);

calculate (2, 3.14);
calculate(2);
calculate(2.5);

|

[
calculate(int x, int y)

-

calculate(2, 3)

| |
calculate(int x) calculate(int x, double y)

1 T

calculate(2) calculate(2, 3.14)

main() HIME LHOIM S&

|
calculate(double x)

-

calculate(2.5)
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Usage of method overloading

public class MethodOverladingExample(02 {

public static int sum(int x, int y) {
return (x + y);

}

public static int sum(int x, int y, int z) {
return (x + yv + 2z);

}

public static double sum(double x, double y) {
return (x + y);

public static void main (String[] args) {

System.out.println ("sum (10, ZO)QJJQI: "+ sum (10, 20));
System.out.println ("sum (10, 20, 30)2| @f : "+ sum(10, 20, 30));
System.out.println("sum(10.5, 20.5)91:ﬂ1: "+ sum(10.5, 20.5));

}

\j _‘\

l

[
sum(int x, int y)

-

sum(10, 20)

sum(int x, int y, int z)

-

sum(10, 20, 30)

main() HAE LHOIM &

]
sum(double x, double y)

-

sum(10.5, 20.5)
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Examples and practices for method overloading

HAE @HB2TZ 2850 first name(°]5) T YHE -2t last name(“d)o| A
U L E L 2R E St HIAE 27HE 2AP/dsiE A2,

 file path and name: Chap04Example/MethodOverloadingPractice01.java

* requirement
« method name: printName()

* output examples

EEE

22} o| &2t ‘go| T

Hello, Noh
Hello, Noh Byeongjoon
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Examples and practices for method overloading

o AMRAIZHE| AMZI5d0| WM (base) 2}t 0| (height) & ¢

ML,

IE

 file path and name: Chap04Example/MethodOverloadingPractice02.java

* requirement

« method name: getAreal()

HA = H E
C AHA-AL, HA-AIL, ALY
+ e A2 ofet SRR &

* input and output examples

85to] 2{2[gict,

Enter the base of triangle: 5
Enter the height of triangle: 1.4
The area is 3.50

Enter the base of triangle: 5
Enter the height of triangle: 5
The area is 12.50
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End of slide



