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Iterative Statements S o

What is an lterative Statement ?

An iterative statement is a type of control structure. An lterative
Statement allows the repetition of a block of statements according to a

condition Jox e gamo [ Ao 3iiS 1 Sy mans oy ) ySIU) Aol pS) ST o0 g 95
S b il L (Jgl)

Java provides the following Iterative Statements:
- The while loop
- The do-while loop
- The for loop



While Loop

General Syntax: _ The purpose of the while loop is to repeat a
while (expression) block of statements while the condition
{ (expression) is true.

//body of loop (pes 4o ill) il isio b y2d) Ul Joor e gono 1S5 Lo 5 i)

}

A Simple Example:

public class WhileExample Program Output:
{ o

. . . . . iteration# 1
public static void main(String args[]) teration 2
{ _ iteration# 3
Int n=1; iteration# 4
while (n<=10) iteration# 5
{ iteration# 6
System.out.printin(“iteration# " +n); iteration# 7
n++: iteration# 8
} iteration# 9

iteration# 10

System.out.printin("Done with loop "); Done with loop

}
}
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Now that we know the general idea, let's take a look at some examples:
Examplel
In this example, the program will print the multiples of 15 from 0 to 100.

Veo dl v Ve saadl wlislas by gl

public class WhileExample2

{
public static void main(String[] args)
{
Int number = 0O;
while (number <= 100)
{
if (number % 15 == 0)
System.out.printin(number + " is a multiple of 15"); Program Output:
number++;
} 0 is a multiple of 15
} 15 is a multiple of 15
} 30 is a multiple of 15

45 is a multiple of 15
60 is a multiple of 15
75 is a multiple of 15
90 is a multiple of 15

Tip: Try changing this program to print the multiples
of any number entered by the user.
ST ose ol wlisla b ol s 0 >



While Loop

Example2
In this example, we want to print the sum of the numbers from 1 to n.
Import java.io.*;

public class WhileExample2
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{
public static void main(String[] args) throws IOException
{
int n; int i=1; int sum = 0O;
InputStreamReader inStream = new InputStreamReader( System.in );
BufferedReader stdin = new BufferedReader( inStream );
System.out.print("Enter n: ");
n = Integer.parselnt(stdin.readLine());
while (i<=n)
{
sum +=1i;
I++; Sample Run:
} Enter n: 10
System.out.printin("The sum is: "+sum); "€ SUMIis:s5
} Tip: try different values for n and observe

} the output.  SWibaYy o Jdalise od oo



While Loop

Example3
In this example, if you invested 10000 euros with 5% compounded annually.
You would like to print out after how many years will this amount be doubled.

public class WhileExample3 Ly S g0 7.0 85l g3 Vo v e e & poliel 5 13) ol il 12 3
{ Ml el dow S way delib w0
public static void main(String[] args)
{
double balance = 10000;
double rate = 0.05;

double targetBalance = 20000; Program Output:
int year = 0; The investment will be doubled after 15 years
while (balance < targetBalance)
{
year++;

double interest = balance * rate;
balance += interest;

}
System.out.printin("The investment will be doubled after "+year+" years");
} Tip: Try generalizing this program to work for
} any interest rate, entered by the user.
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Do-while Loop

The main difference between the while loop and the do-

General Syntax while loop is that the while loop checks that the

do condition is true first and repeats the block of
{ statements meanwhile. Whereas the do-while loop
//body of loop performs the block of statements at least once

} regardless of the condition’s initial value.
while (expression); b il i o gisas Jo¥) of do-while i while ELSJ,Q,"._,‘;.,L.,M !
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A Simple Example: Here, we want to sum the numbers from 1 to n.

public class DoWhileExample {

public static void main(String[] args) { Sample Runs:
int i=0; Run#1.:
int n=10; Enter n: 10
int sum = 0 Sum of numbers from 1 to 10 is 55
do Run#2:
Enter n: 15
{ _ Sum of numbers from 1 to 15 is 120
sum +=1;
i++; Tip: Try using other values for n, and observe the output.
} ZN Y o J 631 b plasinl o >
while (i<=n);
System.out.printin("Sum of numbers from 1 to "+n+" is "+sum);

}
}



Do-while Loop

Example 1
In this example, we want to print the average score of n scores.

Import java.io.*
public class DoWhileExample

{

public static void main(String[] args) throws IOException

{

InputStreamReader inStream = new InputStreamReader( System.in );
BufferedReader stdin = new BufferedReader( inStream);

int i=0;

int n;

int sum = 0;
double avg;

System.out.print("Enter the Number of scores: ");
n = Integer.parselnt(stdin.readLine());
do

{

System.out.print("Enter the score: ");
X = Integer.parselnt(stdin.readLine());



Do-while Loop

Example 1 - continued

sum += x;
i++;
}

while (i<=n);

avg=sum/n;

System.out.printIn(" The average of these "+n+" numbers is " +avg);

Sample Runs:

Run#1: Run#2:

Enter number of scores: 2 Enter number of scores: 5
Enter score#l:7 Enter score#1:5

Enter score#2:10 Enter score#2:8

The average of these 2 numbersis 8.5 Enter score#3:6

Enter score#4:4
Enter score#5:3
The average of these 5 numbers is 5.2



Do-while Loop

Example2: Verify that the user has entered a positive value.

import java.io.*;
public class DoWhileExample2

{

}

{

public static void main(String[] args) throws IOException

}

InputStreamReader inStream = new InputStreamReader( System.in );

BufferedReader stdin = new BufferedReader(inStream);
int value;
do
{
System.out.printIn("Please enter a positive value: ");
value = Integer.parselnt(stdin.readLine());

}
while (value <= 0);
System.out.printIn("Thank You!");

Sample Run:

Please enter a positive value:
-1

Please enter a positive value:
-8

Please enter a positive value:
-7

Please enter a positive value:
5

Thank You!



For Loop

General Syntax

for (initialization;condition; ) o 50 33 (ol Joxr Aegaro 5l Ao dgiity p gt fOT Zal>
{ Bosi)) Jguas — ) poiies¥) b o — Aubaal) dogdll 1ol 3l E5M o 098I
/[ body of loop

A Simple Example

The following statement will print the numbers from 0O to 10.

for (x=0;x<10;x++) Program Output:
. n . n . Count:
System.out.printin("Count: "+x); Count.
Count:
Count:
Count:
Count:
Count:
Count:
Count:
Count:
Count:
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For Loop

Examplel
In this example, we want to print n asterisks.
public class ForExamplel {
public static void main(String[] args) {

int x,n;

n=>5;

for (x=0;x<n;x++)

System.out.print("* ");

}
}

Example 2
In this example, we will compute the sum of numbers from 1 to n.
public class ForExample2{
public static void main(String[] args) {
int n=10;
int x;
int sum=0;
for (x=0;x<=n;x++)
sum += x;
System.out.printIn("Sum is "+sum);
}
}




For Loop

Example 3

In this example, we will compute the factorial of any number n
public class ForLoopExample3

{
public static void main(String[] args) throws IOException
{
int n=7;
int fact =1; Sample Runs:
if (n!=0) Run#1.:
{ The Factorial of 5 is 120
for (int x=n;x>1;x--)
*— - Run#2:
} fact *=x; The Factorial of 3 is 6
System.out.printIn("The Factorial of "+n+" is "+fact); Run#3:
} The Factorial of 7 is 5040

}



Comparing For and while Loops

General Form

while for

initialization; for (initialization;
while( {
{ loop body

loop body; }




Comparing For and while Loops

Examplel
Let us compare the investment example we previously discussed using the two

loop structures.

while for
for (int year =0; balance<targetBalance; year++)

int year = 0;

while (balance < targetBalance) {

{ double interest = balance * rate/100;
year++; balance += interest
double interest = balance * rate / 100;
balance += interest; }

}

Example2

Let us now compare the n asterisks example

for while

for (x=0;x<n;x++) x=0;

System.out.print("* "); “;h"e (x<n)

System.out.printin("* ");
X++;

}



Nested Loops

What is a Nested Loop? S Al s o Dl oo A1 Sl
A nested loop is a loop that lies inside another loop.

Examplel

This is an example of a nested loop using the for loop. The aim of the program is to print an
n-by-n checkerboard using the hash symbol (#).
public class NestedForLoopExample

{
public static void main(String args [])
{ Sample Run:
intn=>5;

HHHHH
for(int x = 0; X < n; X++) HUHHHH
i HHEHHH

for(inty = 0; y < n; y++) HHHHH
System.out.print((x%2==0)?" #"."# "); HHUHHHH
System.out.printin();
}
}

}



Nested Loops

Example2
In this program, we want to draw a triangle pattern.
public class Triangle

{
public static void main(String[] args)
{

Stringr=""

intn=4;

for (int I=1;i <= n;i++)

{ Program Output:
for(int j=1;j <= i;j++) [l
S it

= "\ ";

y oo il

System.out.printin(r);

}
}

Tip: Can you re-write the above two programs once with while, and once
with do-while ?



Common Loop Errors o st

1) Infinite Loops olgal) olils))
This type of error occurs when the condition is always true.
Example

x=0;

while (x>0)
{

y--

}

2) Off-by-One 813 8 o daBL dilsdl Judi
This type of error occurs by executing the loop either more or less times than the desired number of times.
In the example of summing 1 to n numbers, if we had changed the condition from (i<=n) to (i<n) as
follows:
while (i<n)
{ .
sum +=i;
i++;
}
Here, the loop is executed one time less than we actually wanted it to.
3) Empty Intervals ol (o oo gl ) oV by — L2, il
This type of error occurs when the initial condition is false, thus the loop body is never executed.
Example
for (int x=0;x>3;x++)
System.out.printin("X is "+x);



