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Java Looping

Control Flow in Java

Java compiler executes the java code from top to bottom. The statements are executed according to the order in which they appear.
However, Java provides statements that can be used to control the flow of java code. Such statements are called control flow statements.

Java provides three types of control flow statements.

1. Decision Making statements
2. Loop statements

3. Jump statements
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Java for Loop

In computer programming, loops are used to repeat a block of code. For example, if you want
to show a message 100 times, then rather than typing the same code 100 times, you can use @

loop.
In Java, there are three types of loops.

» forloop
« while loop

« do...while loop
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Java for Loop

Java for | loop is used to run a block of code for a certain number of times. The syntax of

for loop is:

(initialExpression; testExpression; updateExpression) {
// body of the loop

Here,

1. The initialExpression initializes and/or declares variables and executes only once.
2. The condition is evaluated. If the condition is true , the body of the for loop is executed.
3. The updateExpression updates the value of initialExpression.

4. The condition is evaluated again. The process continues until the condition is false .
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Initiolization Expression

false

for Loop Body

Update Expression

l Loop Terminates
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Example 1: Display a Text Five Times

// Program to print a text 5 times
Main {
(String[] args) {

n = o,

// for loop
( 1 =1; 1 <=n; ++1) {
System.out.println("Java is fun");

Obiects/23CST205 - Obiect Oriented
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Here is how this program works.
Iteration Variable Condition: i<=n Action
i=1 Java is fun is printed.
Ist true =
n =35 i isincreased to 2.
1 =2 Java is fun is printed.
2nd true =y e
n=2>5 i isincreased to 3.
¥ =73 Java is fun is printed.
3rd = true = . . i
n =% i isincreased to 4.
¥ =4 Java is fun is printed.
4th true F e
n =55 i isincreased to 5.
=5 Java is fun is printed.
5th true e P
n =:5 i isincreased to 6.
i =6 X :
6th : false The loop is terminated.
n =
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In Java, the for-each loop is used to iterate through elements of arrays and collections (like

Arraylist). It is also known as the enhanced for loop.

for-each Loop Sytnax

The syntax of the Java for-each loop is:

(dataType item : array) {

Here,

« array - an array or a collection
. item - each item of array/collection is assigned to this variable

- dataType - the data type of the array/collection
9/16/2024 Object Oriented Programming concepts— - 8
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Java for-each Loop

Example 1: Print Array Elements

// print array elements

Main {
(String[] args) {

f{ create an array
[] numbers = {3, 7, 5, -5};

// 1terating through the array
( number: numbers) {
System.out.println(number);

9/16/2024 Object Oriented Programming concepts— 9
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for loop Vs for-each loop

Let's see how a for-each loop is different from a regular Java for loop.

1. Using for loop
Output:

3ss Main {
B bid main(String[] args) {

char[] vowels = {'a', 'e', 'i', '0o', 'u'};

// iterating through an array using a for loop
(int 1 = 0; 1 < vowels.length; ++ 1) {
System.out.println(vowels[i]);
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2. Using for-each Loop

Output:

(String[] args) {

[] vowels = {'a’, "e', "1,

/f iterating through an array using the for-each loop
( item: vowels) {
System.out.println(item);

1
I
1
I
L
1

Here, the output of both programs is the same. However, the for-each loop is easier to write

and understand.

This is why the for-each loop is preferred over the for loop when working with arrays and

collections.
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Java Infinite for Loop

If we set the test expression in such a way that it never evaluates to false , the for loop will

run forever. This is called infinite for loop. For example,

// Infinite for Loop

“lass Infinite {

1d main(String[] args) {

or (int 1 = 1; 1 <= 10; --1) {
System.out.println("Hello");

Here, the test expression, i <= 10, is never false and Hello is printed repeatedly until the
memory runs out.
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Java while loop

Java while loop is used to run a specific code until a certain condition is met. The syntax of

the while loop is:

> (testExpression) {
// body of loop

Here,

1. A while loop evaluates the textExpression inside the parenthesis () .

2. If the textExpression evaluates to | true , the code inside the while loop is executed.
3. The textExpression is evaluated again.

4. This process continues until the textExpression is false .

5. When the textExpression evaluates to false , the loop stops.
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Test
Condition

while loop body

l Loop Terminates

Flowchart of Java while loop
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Example 1: Display Numbers from1to 5

/! Program to display numbers from 1 to 5

Main { Output

(String[] args) {

// declare variables

r

1=1, n=5;

// while loop from 1 to 5
(i <= n) {
System.out.println(i);
1++;

1
I
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Here is how this program works.

lteration Variable Condition: i<=n Action
el 1 is printed.

Ist true 3 P
ne= 5 i isincreased to 2.
1= 2 2 is printed.

2nd true = s p
n:=5 i isincreased to 3.
j:= 3 3 inted.

3rd e J fS Prln e
Nni= 5 i isincreased to 4.
W | 4 is printed.

4th true : l _pl
=5 i iIsincreased to 5.
1= 5 5 is printed.

5th true _ l PI
ni= 5 i is increased to 6.
1= 6 ; .

6th : false The loop is terminated
=
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The do...while loop is similar to while loop. However, the body of do...while loop is

executed once before the test expression is checked. For example,

{
// body of loop

} while(textExpression)

Here,

1. The body of the loop is executed at first. Then the textExpression is evaluated.

2. Ifthe textExpression evaluates to true , the body of the loop inside the do statement is

executed again.
3. The textExpression is evaluated once again.

4. If the textExpression evaluates to true , the body of the loop inside the do statementis

executed again.

0/16/20%4 his process continues untilshe teRtRRISFBIRDAKAIMALSSHRclkse - Then the loop stops. .
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do...while Loop Body

Test
Condition

Loop Terminates

Flowchart of Java do while loop
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Example 3: Display Numbers from1to 5

// Java Program to display numbers from 1 to 5
t java.util.Scanner;
// Program to find the sum of natural numbers from 1 to 100. Output

s Main {
i <tat »id main(String[] args) {

// do...while loop from 1 to 5
o {
System.out.println(i);
1++;
} while(i <= n);
}
}
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Here is how this program works.

[teration Variable Condition: i<=n Action

i =9 1 is printed.
not checked = p

n=2>5 i!is increased to 2.
P =32 2  is printed.

Ist true — .
n =% i iIs increased to 3.
1=3 3 is printed.

2nd true J l p :
n =5 i is increased to 4.
T =4 4 is printed.

3rd true S l p l
n =5 i is increased to 5.
==k 6 is printed.

4th true ==, Pn
n=31=5 i is increased to 6.
¥ =56 : ;

5th = false The loop is terminated
n —
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Java do...while Loop -

Infinite while loop

If the condition of a loop is always true , the loop runs for infinite times (until the memory is

full). For example,

// infinite while loop

ile(true){

// body of loop

Here is an example of an infinite do...while loop.

// infinite do...while loop
1T count = 1;

) {
// body of loop
} while(count == 1)

In the above programs, the textExpression is always true . Hence, the loop body will run for
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Java Looping

for and while loops

The for loop is used when the number of iterations is known. For example,

(let 1 = 1; 1 <=5; ++1i) {
// body of loop

And while and do...while loops are generally used when the number of iterations is

unknown. For example,

hile (condition) {

// body of loop
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