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1. Input and output



Input and output in java

 |Input and output (I/O) mechanism
» designed to handle a wide range of data processing needs

* from reading user inputs from the keyboard to writing complex data structure to files

« Standard output: the console output in the monitor

System.out.println("Hello, World!");

Hello, World!

» other output: writing to files the results



Keyboard inputs by ‘Scanner’ Class

« Standard input: keyboard
« ‘Scanner’ class in the ‘java.util’ package in a versatile tool for reading input of various types

* including strings, numbers, and other data, from different sources like keyboard, files, etc.

package Chap@3Example;

[import java.util.Scanner; ]

public class ScannerExample@l {
public static void main(String[] args) { ... }

}



Usage of ‘Scanner’ class

« Create a new instance of ‘Scanner’ class
import java.util.Scanner;
public class ScannerExample@l {

public static void main(String[] args) {
[Scanner scanner = new Scanner(System.in); |

» simply... to declare to the computer that we are going to get keyboard input

e« we can use ‘scanner’ as variable from now on
e note

« System.in: a standard input (keyboard input)
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Usage of ‘Scanner’ class

* Read one line by keyboard
import java.util.Scanner;
public class ScannerExample@l {

public static void main(String[] args) {
Scanner scanner = new Scanner(System.in);

System.out.print("Enter your name: ");
String name = scanner.nextLine(); // Reads a line of text




Usage of ‘Scanner’ class

 Close the scanner (no longer use this ‘scanner’ variable):

import java.util.Scanner;

public class ScannerExample@l {
public static void main(String[] args) {
Scanner scanner = new Scanner(System.in);

System.out.print("Enter your name: ");

String name = scanner.nextLine(); // Reads a line of text
System.out.print("Your name is " + name);

@canner.close(); // Closes the scanner]

}
}

.

eeiiieas System.l’n ..... } " g
ame

18 0!2:
1o
o
[
mjo

1 et
Q'I_

+ on
rx=
10
o 2=
TR
wn
<
)
—
[0}
=
()
(S
~

=)
=3



Usage of ‘Scanner’ class

» Read one line by keyboard; but only for integer value
import java.util.Scanner;
public class ScannerExampled2 {
public static void main(String[] args) {

Scanner scanner = new Scanner(System.in);

System.out.print("Enter your name: ");
String name = scanner.nextLine(); // Reads a line of text

System.out.print("Enter your age: ");
int age = scanner.nextInt(); // Reads an integer




Usage of ‘Scanner’ class

* Print the values from the keyboard input
import java.util.Scanner;
public class ScannerExampled2 {
public static void main(String[] args) {

Scanner scanner = new Scanner(System.in);

System.out.print("Enter your name: ");
String name = scanner.nextLine(); // Reads a line of text

System.out.print("Enter your age: ");
int age = scanner.nextInt(); // Reads an integer

[System.out.println(”Hello, " + name + ". You are " + age + " years old.”);]
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Usage of ‘Scanner’ class

 Close the scanner (no longer use this ‘scanner’ variable):
import java.util.Scanner;
public class ScannerExampled2 {
public static void main(String[] args) {

Scanner scanner = new Scanner(System.in);

System.out.print("Enter your name: ");
String name = scanner.nextLine(); // Reads a line of text

System.out.print("Enter your age: ");
int age = scanner.nextInt(); // Reads an integer

System.out.println("Hello, " + name + ". You are " + age + " years old.");

@canner.close(); // Closes the scanner]

}
}
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Methods of ‘Scanner’ class in Java

Method

‘next()’

‘nextLine()"’

‘nextDouble() "

‘nextFloat()"

“nextBoolean()"’

“hasNext ()"

Description
Finds and returns the next complete token from this scanner.

Advances this scanner past the current line and returns the input that

was skipped.

Scans the next token of the input as a “double".
Scans the next token of the input as a “float".
Scans the next token of the input as a “boolean".

Returns “true’ if this scanner has another token in its input.

12



Input tokens

* Scanner input example
« scanner can get the values by ‘token’

 token: based on a delimiter, which by default is whitespace (space, tabs, newlines, etc.)

| E

ru

AREXIO| 7] 2l Kim (Seou]) 20 65.1 true Scanner scanner = new Scanner(System.in);

String name = scanner.next(); // "Kim"

String city = scanner.next(); // "Seoul”
iiigr%%';%qg@ int age = scanner.nextint(); // 20
é& %#q““ == double weight = scanner.nextDouble(); // 65.1
o boolean single = scanner.nextBoolean(); // true

s
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Examples and practices for scanner

» ABAFZRE O|F, Lfo|, HFEA|, MBTIE Yot 2345tz 223

« file path and name: Chap03Example/ScannerPractice01.java

* inputs and outputs

mjo

Please enter name, age, city, MBTI information with space
ByeongjoonNoh 31 Sejong ENTJ

Name:ByeongjoonNoh

Age:31

City:Sejong

MBTI:ENTJ]
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2. Conditional statement



Concept of conditional statement

* A conditional statement lets you check a condition and perform an action accordingly
 if the condition is true =» the block of code inside the conditional statement will execute

 if the condition is false = the code block is skipped, and the program continues with the next of the

code

. . @
* Flowchart of the simple conditional statement
@ False -
g
- True
» Types of conditional statement 73! il
if Condition
 ternary operator (: ?) ‘
A\ 4
» if-else statement username code 4

* switch-case statement é



Simple ‘if’ statement

« The ‘if’ statement is the simplest form of control flow statement that decides whether a certain statement

or block of code will be executed
* syntax

if (condition) {
// block of code to be executed if the condition is true

I3
 ‘condition’: a boolean expression that evaluates to true or false
» the condition must always be enclosed in parentheses

 block of code: if the condition is true, the block of code inside the curly braces { } will be

executed, If the condition is false, the block of code will be skipped

17



Simple ‘if’ statement

» Conditions within parentheses
* the condition inside the parentheses can be any expression that results in a boolean value
* examples
e comparisons: ==, I=, <, >, <=, >=
* |logical operations: &&, ||, !
* boolean values and literals: true, false

« method that return boolean values

18



Simple ‘if’ statement

« Examples of simple ’if’ statement
» with the flow diagram
int num = 10;

if (num > 15) {

System.out.println("=Xt7t 15ECt FL|CF.");

} =

System.out.println("0| &2 if &

Q|50
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YNI=]

LICE. ');

A
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Simple ‘if’ statement

« Examples of simple ’if’ statement

» expect the results

int a

4;
int b 5

L}
’

if (a < b) {
System.out.println("a is less than b");

}

boolean isEligible = true;

if (isEligible) {
System.out.println("You can apply for the position");

}

20



Simple ‘if’ statement

« Examples of simple ’if’ statement

» expect the results

boolean isRaining = true;
boolean hasUmbrella = false;

if (isRaining && 'hasUmbrella) {
System.out.println("Take an umbrella");

}

21



Simple ‘if’ statement

« Examples of simple ’if’ statement

» expect the results

int hour = 10;
boolean morningCoffee = false;

// if (hour < 14 && morningCoffee == false) {
if (hour < 14 && !'morningCoffee) {
System.out.printin("Please iced americano");

}

System.out.println("Coffee order completed");



Simple ‘if’ statement

« Examples of simple ’if’ statement

» expect the results

int score = 85;
if (score > 75)
System.out.println("Passed");

« when the ‘if’ statement’s body consists of only one statement = without the curly braces

int score = 85;

if (score > 75) {
System.out.println("Passed");
System.out.printin("Congratulations!");

}
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Simple ‘if’ statement

« Examples of simple ’if’ statement

» expect the results
int number = 10;

if (number > 0) {
System.out.println("The number is positive.");

}
int number = 10;
if (number > 0) {

System.out.println("The number is positive.");

}

System.out.println("The number is negative.");

24



‘If-else’ statement

« The ‘if-else’ statement provide two paths of execution

* one if the condition evaluates to true and another if the condition evaluate to false

* syntax

if (condition) {

// Block of code executes if the condition is true
} else {

// Block of code executes if the condition is false

}

True

False

A 4

If Body

« Flow diagram of ‘if-else’ statement

\ 4

I Else Body I

[ Statement Just Below If ]

v
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‘If-else’ statement

« Example of ‘if-else’ statement

» with the flow diagram

int num = 120;

if (num < 50) {

System.out.println("=At7F 50=Ct 2f5LCH");
} else {

System.out.println(" =XA7} 502 LC} FL|CE.");
}

713

if (
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‘If-else’ statement

« Example of ‘if-else’ statement

int temperature = 20;

if (temperature > 25) {
System.out.println("It's warm outside.");
} else {
System.out.println("It's cool outside.");

}

int hour = 10;

if (hour < 14) {
System.out.println("Please iced americano");
} else {
System.out.println("Please iced americano (Decaffeination)");

}

System.out.println("Coffee order completed");



Examples and practices for condition statement

» AMBAFZRE| Lio|F UfrobA 20cHRIR| of R -5 TITISL s T2 83 AMFolEAM 2,

« file path and name: Chap03Example/ConditionPractice01.java

* requirements
 input (age) is user input by keyboard
* range of twenties: 20<=age<30

* input and output examples

Enter the age: 27
Yes

Enter the age: 35
No




‘if-else if-else’ statement

« The ‘if-else if-else’ statement allows for multiple conditions to be evaluated in sequence
« if the first ‘if’ condition is false, the program checks the condition in the next ‘else if’, and so on
« if non of the conditions is true, the final ‘else’ block is executed
* the ‘else’ block is optional
* syntax

if (conditionl) {

// Block of code executes if conditionl is true

else if (condition2) {

// Block of code executes if conditionl is false and condition2 1is true

else if (condition3) {

// Block of code executes if conditionl & condition2 are false and condition3 1is true
else {

// Block of code executes if none of the above conditions 1is true

i e e =



‘if-else if-else’ statement

« Flow diagram of ‘if-else if-else’ statement

(sen )

Condition 1

Yes

Yes

v

Statement 1

No

v

Statement 1

Else Body

Statement
Just below if
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‘if-else if-else’ statement

« Example of ‘if-else if-else’ statement

* with the flow diagram

int num = 20;

if (num == 10) {

System.out.printin("=At7} 10 L|CH");

else if (num == 15) {

System.out.println ("=Xt7} 15QL|C} ");

else if (num == 20) {

System.out.println ("=Xt7} 20QL|C} ");

else {

System.out.println ("=X7} EXSIX| iz LCH ™);

i e e =

if (

else if (

else if (

else { ‘

-
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‘if-else if-else’ statement

« Example of ‘if-else if-else’ statement

int score = 75;

if (score >= 90) {
System.out.println("Grade A");
else if (score >= 80) {
System.out.println("Grade B");
else if (score >= 70) {
System.out.println("Grade C");

System.out.println("Grade D");
else {
System.out.println("Grade F");

}
}
} else if (score >= 60) {
}
}
G

rade C




Examples and practices for condition statement

» ABALZRE Lio|F ol O AjRte| AFCHE st T2 %S 2MIolEAM 2.

« file path and name: Chap03Example/ConditionPractice02.java

* requirements
 input (age) is user input by keyboard
* age groups
 kid (ages less than 13), teenager (ages 13-19), twenties (ages 20-29), thirties (ages 30-39),
forties (ages 40-49), fifties (ages 50-59), sixties and over (age 60 and above)

* input and output examples

Enter your age: 50
You are in your Fifties.

Enter your age: 21
You are in your Twenties.

Enter your age: 2
You are a Kid.
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Nested ‘if’ statement

e A nested ‘if statement is an ‘if statement within another ‘if’ statement

» useful to perform a series of checks that depend on the previous condition being true

* syntax

if (conditionl) {
// Block of code to execute if conditionl is true 4

if (condition2) { & B
// Block of code to execute if both conditionl & 2 are true 73! Jna 1
} else if (condition3) { | : 5 \

// Block of code to execute if both conditionl & 3 are true ., —— |
} else { !
// Block of code executes if conditionl is true, but none ¢
}
}
else {

if (condition k) {
// Block of code to execute if conditionl is false, but condition k is true

}

34



Nested ‘if’ statement

« Example with the flow diagram

int num = 70;

if (num < 100) {
System.out.println("=Xt7} 100=C} ZZL|CE.");
if (num < 50) {

}

}

System.out.println( " <A}7} 50&C} FLICH");

if (

=

«—

¢

) {

SHif2
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Nested ‘if’ statement

 Example

int a
int b
int c

10;
20;
30;

if (a < b) {
if (b < ¢c) {

}

}

System.out.println("a is less than b and b is less than c");

36



Nested ‘if’ statement

 Example
int score = 85;

if (score >= 50) {
System.out.println("You passed.");
if (score >= 90) {
System.out.println("Grade: A");
} else if (score >= 75) {
System.out.println("Grade: B");

} else {
System.out.println("Grade: C");
s
} else {
System.out.println("You failed.");

}

« first checks if the score is 50 or more, If true, it prints “You passed.”
» then, within the first if block, it further categorizes the score into grades A, B, or C

« if the score is less than 50, it skips all the nested checks and directly prints “You failed.”



Nested ‘if’ statement

 Example

boolean isMember = true;
int purchaseAmount = 750;

if (isMember) {
if (purchaseAmount > 500) {
System.out.println("Eligible for 20% discount");
} else if (purchaseAmount > 200) {
System.out.println("Eligible for 10% discount");
} else {
System.out.println("Eligible for 5% discount");
I3

} else {
System.out.println("Please sign up for membership for discount eligibility");

}

Eligible for 20% discount

38



Examples and practices for condition statement

. ALEALZHE| A|7HS URfurn, AZbcHol mhah e QIAfArE Fafsts 213

« file path and name: Chap03Example/ConditionPractice03.java

* requirements

 the greeting should be “Good Morning” for times before noon
“Good Afternoon” for times for noon until 6 PM

“Good Evening” for times after 6 PM

» should also validate that the provided hour is within a 24-hour day

* input and output examples

Enter the time of day: 15
Good Afternoon

Enter the time of day: 18
Good Evening

Enter the time of day: 25
Invalid hour of the day

39



Nested ‘if’ statement

 Practical use of the nested ‘if’ statement
* limit nesting depth
« deeply nested ‘if’ statements can make the code hard to read and maintain

» consider using logical operators to combine conditions or breaking down complex conditions

into functions or methods for clarity
* use comments

* when nesting becomes necessary, use comments to explain the logic, especially if the conditions

are not immediately clear
e consider alternatives

« for some cases, using a ‘switch’ statement or polymorphism might be a cleaner alternative to

deeply nested ‘if” structure



‘switch-case’ statement

« ‘Switch-case’ statement provides a way to execute different parts of code based on the value of an

expression
« a more efficient and cleaner way to write a sequence of ‘if-else if-else’ statements

* syntax

switch (expression) A
case valuel:
// Code to execute when expression equals valuel
break; // Optional

case value2:
// Code to execute when expression equals value2
break; // Optional

default:
// Code to execute if expression does not match any case
s

41



‘switch-case’ statement

« Flow diagram of ‘switch-case’ statement

‘expression’: this is evaluated once, and its result is

compared with the values of each ‘case’

 ‘case’: if the expression matches a ‘case’ value, the block of

code following that ‘case’ is executed

‘break’: this statement is used to exit the switch block

‘default’: this block is optional and executes if none of the

‘case’ values match the expression

Switch

Conditional Statement

Casel

True

.| Statement

False

SN

True

" Break;

.| Statement

Case 2

False

Case 3

True

" Break;

.| Statement

False

SONE N

True

" Break;

| Statement

Casen

False

2

Default

" Break;

_| Statement

<\

'| Break;

v

Statement
after Switch
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‘switch-case’ statement

« Example
int day = 4;

switch (day) {

case 1: System.out.println('Monday");
break;

case 2: System.out.println("Tuesday");
break;

case 3: System.out.println("Wednesday");
break;

case 4: System.out.println("Thursday");
break;

case 5: System.out.println("Friday");
break;

case 6: System.out.println("Saturday");
break;

case 7: System.out.printin("Sunday");
break;

default: System.out.println("Invalid day");



‘switch-case’ statement

» Example
String month = "JANUARY";

switch (month) {

case "JANUARY":
System.out.println("It's the first month of the year.");
break;

case "JUNE":
System.out.println("It's the sixth month of the year.");
break;

default:
System.out.println("It's some other month.");

44



‘switch-case’ statement

« The type of expression that can be used in a ‘switch’ statement includes

* primitive data types: byte, short, char, and int

« wrapper classes: Byte, Short, Character, and Integer
* enumerated types: enum

» String classes

* Examples
int day = 3; String month = "JANUARY";
switch { switch {
case 1: case "JANUARY":
ca;é.z: ca;é."JUNE":
case 3: s

45



‘switch-case’ statement

e The ‘break’ keyword
* to terminate a statement sequence
* to exit the ‘switch’ statement once a matching case has been executed

« if ‘break’ is omitted after a case, execution will continue into the next case regardless of whether it

matches the expression (fall through)

46



‘switch-case’ statement

« Example

int number = 2;

switch (number) {
case 1:
System.out.println("One");
break; // Exits the switch block
case 2:
System.out.println("Two");
// Missing break, so execution would continue to the next case if present
case 3:
System.out.printin("Three");
break;
default:
System.out.println("Something else");

Two
Three

47



‘switch-case’ statement

« Example

int stage = 1;

switch (stage) {

case 1:
System.out.println("Start water");
// Fall through

case 2:
System.out.println("Shampoo hair");
// Fall through

case 3:
System.out.println("Rinse hair");
// No break, so execution continues

case 4:
System.out.println("Stop water");
break;

default:
System.out.println("Invalid stage");

Start water
Shampoo hair
Rinse hair
Stop water

48



‘switch-case’ statement

« The ‘default’ case in a ‘switch’ statement is optional and serves as a “catch-all” when none of the case

values match the switch expression
 similar with ‘else’ in ‘if-else’ statements

* it can appear anywhere within the ‘switch’ block but typically is used at the end

int day = 5;
switch (day) {
case 1:
System.out.println("Monday");
break;
case 2:
System.out.println("Tuesday");
break;
default:
System.out.println("Another day");
// Executed if none of the above cases match

}

Another day




‘switch-case’ statement

« Converting ‘if-else’ statement to ‘switch-case’ statements
 ‘switch-case’ statements can make some types of logical more readable
* however, less flexible than ‘if-else’; only allowing equality; (‘if-else’ can handle ranges or conditions)

« all ‘switch-case’ statement can be converted into ‘if-else’ statement, but the opposite conversion is

difficult

50



‘switch-case’ statement

» Example
int day = 3;

switch (day) {

case 1:
System.out.println("Monday");

break;

case 2:
System.out.println("Tuesday");

break;

case 3:
System.out.println("Wednesday");

break;

// Additional cases...

default:
System.out.println("Some other day");

int day = 3;

if (day == 1) {

by
by

System.out.println("Monday");

else if (day == 2) {
System.out.println("Tuesday");

else if (day == 3) {
System.out.println("Wednesday");

// Additional conditions...

else {

System.out.println("Some other day");

51



‘switch-case’ statement

« How can we convert into ‘switch-case’ statements?

int temperature = 41;

if (temperature > 30) {
System.out.println("It's a hot day.");
} else if (temperature > 20) {
System.out.println("It's a warm day.");
} else {
System.out.println("It's a cold day.");
I3
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Examples and practices for condition statement

© MBAERE XA & 7Het SHLfe| Y4t (operator)

uru
o
liri
18
=
kd
|
rQ
rx
|o

« file path and name: Chap03Example/ConditionPractice04.java

* requirements
. 092 L 749 Mgt offa] BA|x|E EaisHobgict

* input and output

Enter the first number: 3

Enter the second number: 5

Enter an operator (+, —, %, /): *
Result: 15.00

Enter the first number: 9

Enter the second number: 0

Enter an operator (+, —, %, /): /
Error: Division by zero is not allowed.

Enter the first number: 9

Enter the second number: 0

Enter an operator (+, —, %, /): +
Result: 9.00
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3. Loop statement



Concept of loop

* Loops are fundamental control flow statements
» allows code to be executed repeatedly based on a condition

» example to print the sentences repeatedly without loop statement

System.out.println("Thank you,
System.out.println("Thank you,
System.out.println("Thank you,
System.out.println("Thank you,
System.out.println("Thank you,
System.out.println("Thank you,
System.out.println("Thank you,
System.out.println("Thank you,
System.out.println("Thank you,
System.out.println("Thank you,

N N N N N

=
N’ W E WE NWE WE wWE wWE wWE wNE wun

RPOoONOoOUubWNR

=

-

» the primary loop constructs in

« ‘for’, ‘while’, and ‘do-while’ loop statements



‘for’ loop statement

 ‘for’ loop is used to execute a block of code a specific number of times

» particularly useful when the number of iterations is known before entering the loop

* syntax ( Start )

for (initialization; condition; update) A{

// Block of code to be executed Initialization
}
 ‘initialization’
condition?
 this step is executed only once, setting up the loop variable
true
« ‘condition’
statement
* before each iteration, this condition is checked
 if it evaluate to true, the loop continues; if false, the loop ends update

« ‘update’

» executes after each iteration, typically used to update the loop variable
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‘for’ loop statement

* Simple examples and flow diagram

for (int 0; i <5; i++) {
System.gut.println("i is: " + i);

¥

) s )

iis: 0 \ =0
1 1s: 1 loop
1 1s: 2 variable
i is: 3 fal
. L alse
1 1s: 4 End :)
for (int i = 0; i <= 10; i++) { true
System.out.println("i is: " + i);
} statement
for (int i = 1; i <= 10; i++) {
System.out.printin("i is: " + 1i); — j++
¥

for (int 1 = 0; 1 <= 10; ++i) {
System.out.println("i is: " + i);

¥



‘for’ loop statement

* Simple examples and flow diagram

for (int 1 = 10; i >= 0; i—) {
System.out.println("i is: " + i);

¥

for (int i = 10; 1 > 0; i—) {
System.out.println("i is: " + 1i);

¥

for (int 1 = 0; i <= 10; i=i+2) {
System.out.println("i is: " + i);

¥

for (int i = 0; 1 < 10; i=i+2) {
System.out.println("i is: " + i);

¥

1 1is: 1

1 1s: 2

1 1s: 4

1 1s: 8

) s )

=10

true

statement

false

End )
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‘for’ loop statement

« Example for calculating the sum of the first 10 natural numbers

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

}

System.out.println("Sum of the first 10 natural numbers is: " + result);

Sum of the first 10 natural numbers is: 55

« if we use result variable without initialization as 0, we got error below

Exception in thread "main" java.lang.Error: Unresolved compilation problems:
The local variable result may not have been initialized
The local variable result may not have been initialized

at Chap@3Example.LoopExample@l.main(LoopExample@l.java:12)

« How about factorial? (e.g., 1*2*3*....*(n-1)*n)



‘for’ loop statement

« Example for printing the multiplication table for a specific number

int n = 5;
for (int i = 1; i <= 10; i++) {
System.out.println(n + " * " + i + " =" + (n *x 1));

10
15
20
25
30
35
40
45
50

OO O OO U1 U1 U1 U1 U1

K K K K K K X K X X

R OoONOULIAL WNBE
o mmnmmnnnin

(S
II




‘for’ loop statement

« Example for printing the even numbers between 1 and 20

for (int i = 1; i <= 20; i++) {
if (i %2 ==0) {
System.out.println(i + " is even.");
s

¥

2 1s even.
4 is even.
6 is even.
8 1is even.
10 1is even.
12 1is even.
14 is even.
16 1s even.
18 1s even.
20 1s even.




Examples and practices for loop statement

. AMERLEHE el M4 17H(N)E Yt s

[} =

« file path and name: Chap03Example/LoopPractice01.java

* requirements

* use a loop statement to calculate the sum of numbers from 1 to N

18] N7IRle) H4o] Pt 1 Alg E3ots T2 L AeEML.

« display the sequence of the numbers from 1 to N, each separated by a ‘+’, and ends with ‘=’

* input and output examples

Enter a number: 10
14+2+3+4+5+6+7+8+9+10=55

Enter a number: 15
1+2+3+4+5+6+7+8+9+10+11+12+13+14+15=120

« HINT: use if-else statement; print '+  or ‘=" depending on current number



‘while’ loop statement

« The ‘while’ loop is a control flow statement that allows code to be executed repeatedly based on given

boolean condition
» the loop will continue executing until the condition evaluates to false
 ‘while’ loop is useful when the number of iterations is not known before entering the loop

* syntax

while (condition) {
// Block of code to be executed
}

« ‘condition’: boolean expression that must be true for the loop
< Start >

true

to execute

e after each iteration, the condition is evaluated,

End )

and if it is true, the loop executes again

statement




‘while’ loop statement

 Example

int i = 1; // Initialization

while (i <= 10) { // Condition
System.out.print(i + " "); // Loop body
i++; // Increment

}

123456738910

 the loop starts with ‘i’ equal to 1 (similar with loop variable in ‘for’ statement)
« after each iteration, ‘i’ is incremented by 1
 the loop continues until ‘i’ is greater than 10, at which point the condition ‘i<=10" evaluates to false

and the loop exists

« Note: always ensure that initialization and increment parts when you use the ‘while’ loop



‘while’ loop statement

« Example for calculating average of a sequence of integer numbers entered by the user
* the user can enter the numbers until the user input 0

Scanner scanner = new Scanner(System.in);
int count = 0, n = 0;
double sum = 0.0;
System.out.println("Enter the integer numbers, and enter the @ at the last");
while ( (n = scanner.nextInt()) '= 0 ) {
sum += n;
count++;

}

System.out.println("Average = " + sum/count);

Enter the integer numbers, and enter the @ at the last
1

2
3
4
5
0
A

verage = 3.0




‘while’ loop statement

* Infinite loop
while (true) {

// This code runs forever unless interrupted by a break statement or an external event.

}

* infinite loops are useful when a program should run continuously until it is manually stopped or

when it is waiting for an event that will terminate the loop internally, such as a user input
* important points

« always ensure that the loop

66



‘while’ loop statement

« Example of infinite loop
new Scanner(System.in);

Scanner scanner =
int inputNumber;

while (true) {
System.out.println("Enter a positive number to
continue or -1 to exit:");

inputNumber = scanner.nextInt();
if (inputNumber == -1) {
break;
}
System.out.println("You entered: " +
inputNumber);

I3
System.out.printin("Loop terminated by user
request.");

scanner.close();

Enter a positive number to continue or -1 to
exit:

5

You entered: 5

Enter a positive number to continue or -1 to
exit:

13

You entered: 13

Enter a positive number to continue or -1 to
exit:

-4

You entered: -4

Enter a positive number to continue or —1 toO

exit:
-1

Loop terminated by user

request.
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‘break’ statement

« ‘break’ statement exists the loop immediately, regardless of the loop’s condition

 after a ‘break’ statement is executed, control moves to the line of code immediately following the

loops’ block

Initialization
C Start >

condition? o false
condition? ( End )

statement

statement

true

true




‘break’ statement

 Example — for loop

for (int 1 = 1; i <= 10; i++) {
if (i == 5) {
break; // Exit the loop when i is 5

¥
System.out.println(i);

£~ WN - a'ed
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‘break’ statement

* Example — while loop

int count = 0;
while (true) {
if (count == 5) {

break;
}
System.out.println("Count: " + count);
count++;
}
Count: 0
Count: 1
Count: 2
Count: 3
Count: 4
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‘continue’ statement

 ‘continue’ statement skips the remaining code in the current iteration and proceeds with the next

iteration of the loop

 the loop’s condition is tested immediately after a ‘'continue’ statement is executed

71



‘continue’ statement

 Example — for loop

for (int 1 = 1; 1 <= 10; i++) {
if (i %2 ==10) {
continue; // Skip even numbers

¥
System.out.println(i);

ONJUTWRER | Y
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‘continue’ statement

* Example — while loop

int i = 0;
int max = 10;

while (i < max) {
it++;
if (i %2 ==0) {
continue;
}

System.out.println(i);

OdJduUTWwWE
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Examples and practices for while loop statement

+ ALGARZEE] 39| Hi47} Lh W] 21 YLD, fAte] ¢S Yot T2 IS s

 file path and name: Chap03Example/LoopPractice02.java

* requirements

« ‘while’ statementS &-83loja}

- UHY2 7} 39| vl

Ho
).
O

* input and output examples

Enter a number: 1
Current sum =1
Enter a number: 2
Current sum = 3
Enter a number: 4
Current sum = 7
Enter a number: 5
Current sum = 12
Enter a number: 9
Total sum = 12
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‘do-while’ loop statement

« A ‘do-while’ loop is post-test loop that will execute its body at least once before any condition is tested
- differentiates it from a regular ‘while’ loop that tests its condition at the beginning
» useful when the code inside the loop needs to be executed at least once regardless of the condition

* syntax

do {
// Block of code to be executed
} while (condition);

 flow diagram (vs. ‘while’ loop)

‘do-while’ loop ( Start ) ‘while’ loop ( Start )

true
End >
statement

statement

true

End )




‘do-while’ loop statement

 Example

char a = 'a';

do {
System.out.print(a);
a = (char) (a+1);

} while(a <= 'z"');

abcdefghijklmnopqrstuvwxyz

« RECALL: “Casting”

76



‘do-while’ loop statement

 Example

Scanner scanner = new Scanner(System.in);
int number;
int sum = 0;

do {
System.out.print("Enter a number (or enter @ to finish):
number = scanner.nextInt();
sum += number;

} while (number !'= 0);

System.out.println("Sum of entered numbers is: " + sum);

scanner.close();

Enter a number (or enter @ to finish): 50
Enter a number (or enter @ to finish): 12
Enter a number (or enter @ to finish): -12
Enter a number (or enter @ to finish): 0
Sum of entered numbers is: 50




Nested loop statement

* Nested loops are a series of loops where one loop is situated inside the body of another loop
« commonly used when dealing with multi-dimensional data structure
* e.g., array, matrices,
« or when you need to perform operations that require multiple levels op looping
* syntax
for (initializationl; conditionl; updatel) A
// Outer loop statements (statementl)
for (initialization2; condition2; update2) A

// Inner loop statements (statement2)
I3

// Outer loop statements (statement3)
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Nested loop statement

* Flow diagram of the nested loop statement (nested for loop)

(s )

Outer loop

initialization

- false
condition? > End
true
statement] Initialization
false ..
statement3 |« condition? ><—
true
date
up statement?
v

update

Inner loop
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Nested loop statement

» Example

for(int i=0; i<3; i++) {
for (int j=0; j<5; j++) {

System.out.println("i =" + i+ ", 3 =" + j);
I3

I3

i=0,j=0
i=0,3j=1
i=0,j=2
i=0,j=3
i=90, =4
i=1, =0
i=1,3=1
i=1,3=2
i=1,3 =3
i=1,3=4
i=2,3=0
i=2,3=1
i=2,3=2
i=2,3=3
i=2,3=4




Nested loop statement

 Example

int width = 5;
int height = 3;

for (int 1 = 0; i < height; i++) {
for (int j = 0; j < width; j++) {
System.out.print("x");
¥

System.out.println(); // New line after each row

}

kokkkk
kokkkk
kokkkk




Nested loop statement

 Example

for (int i = 1; 1 <= 10; i++) {
for (int j = 1; j <= 10; j++) {
System.out.printf("%s4d", i *x j);
¥
System.out.println();
¥

2 3 4 5 6 7 8 9 10
4 6 8 10 12 14 16 18 20
6 9 12 15 18 21 24 27 30
8 12 16 20 24 28 32 36 40
10 15 20 25 30 35 40 45 50
12 18 24 30 36 42 48 54 60
14 21 28 35 42 49 56 63 70
16 24 32 40 48 56 64 72 80
18 27 36 45 54 63 72 81 90
20 30 40 50 60 70 80 90 100

S VWooONOUTE WN =
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Nested loop statement

 Example

M
x
-
T
-
—
~
©
o
< |l
—~ ~ T
4+ o°
—~ +
+ %
+
U T S )
o o°
o || — —
V Y4 ~
I + c
V -/, C —
o~
o~ e O C
— Q -—
LY | r
| o
=] -
I -—m Q L)
= =
— 4 = (o]
c o =
= - e
- 0n Q
- > +
-— LWV wn
o >
e Y= ~~ N
o
Y

o~V MAN o
O ANM<TINOMN

8 x 9 =
9 x 9 =

[e)]
*
~

Ad A A A A A A
* X X K X X X X X
A NM<TNOMNWO

83



Nested loop statement

 Example

for (int i = 1; 1 <= 10; i++) {
for (int j = 1; j <= 10; j++) {
System.out.printf("%s4d", i *x j);
¥
System.out.println();
¥

2 3 4 5 6 7 8 9 10
4 6 8 10 12 14 16 18 20
6 9 12 15 18 21 24 27 30
8 12 16 20 24 28 32 36 40
10 15 20 25 30 35 40 45 50
12 18 24 30 36 42 48 54 60
14 21 28 35 42 49 56 63 70
16 24 32 40 48 56 64 72 80
18 27 36 45 54 63 72 81 90
20 30 40 50 60 70 80 90 100

S VWooONOUTE WN =
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‘break’ statement in the nested loop

« Using a ‘break’ statement in a nested loop allows to exit one or more loops prematurely

by default, a ‘break’ statement exists only the innermost loop in which in is placed

 Example

for (int i = 1; i <= 3; i++) {
for (int j = 1; j <= 3; j++) {

if (j == 2) {
break;
}
System.out.println("i ="+ 1 + ", j ="+ 3);
}

}
1=1, =1
1=2, =1
1=3, 3J=1




Examples and practices for nested loop statements

» ABARRE o Y4 SiLHE YT, of2fiet

« file path and name: Chap03Example/LoopPractice03.java

* input and output examples

1 3

2
5 6
8 9

Enter the number as size of rectangle: 3

4
7
t
1

2 3
6 7 8
11 12 13
16 17 18
21 22 23

Enter the number

4

9
14
19
24

as size of rectangle: 5
5
10
15
20
25
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End of slide



