Chapter 3: Control Statements

=(bjectives:
— Concept of program control
— Selection statements
— Loop statements
— specific break and continue



Chapter 3: Control Statements

= Selection Statements
—Using ifand if...else

— Nested if Statements
— Using switch Statements
— Conditional Operator

+Repetition Statements
— Looping: while, do, and for
— Nested loops
— Using break and continue



Selection Statements

= 1f Statements (conditional
statement)

= switch Statements (multi
conditional statement)

= Conditional Operators



1 £ Statements

1f (booleanExpression)

{

statement (s) ;

Example:
1if ((r >= 0) && (1 <= 10))
{

System.out.println("1 1s an % +
“integer between 0 and 10");



The 1 f...else Statement

1f (booleanExpression)

{

statement (s) —for—-the-true—-case;

J

else

{

statement (s) —for—-the-false—-case;



if...else Example

1f (radius >= 0)
{
area = radius*radius*PI;
System.out.println ("The area for the
+ “circle of radius " + radius +
" is " + area);

\\

J

else

{

System.out.println ("Negative 1input");



Nested 1 £ Statements

Example 3.1: Using Nested i £ Statements

This program reads in number of years and
loan amount and computes the monthly
payment and total payment. The interest
rate 1s determined by number of years.



// TestlfElse.java: Test 1f-else statements
public class TestlfElse
d
// Main method
public static void main(String[] args)
d
double annuallnterestRate = 0;
int numOfYears;
double loanAmount;

// Enter number of years
System.out.print(

"Enter number of years (7, 15 and 30 only): ");
numOfYears = Mylnput.readInt();




// Find 1nterest rate based on year

if (numOfYears == 7)
annuallnterestRate = 7.25;

else if (numOfYears == 15)
annuallnterestRate = 8.50;

else if (numOfYears == 30)
annuallnterestRate = 9.0;

else

d

System.out.println("Wrong number of years");
System.exit(0);
h

// Obtain monthly interest rate
double monthlyInterestRate = annuallnterestRate/1200;




// Enter loan amount
System.out.print("Enter loan amount, for example 120000.95: ");
loanAmount = MyInput.readDouble();

// Compute mortgage
double monthlyPayment = loanAmount*monthlyInterestRate/
(1-(Math.pow(1/(1+monthlylnterestRate), numOfYears*12)));

double totalPayment = monthlyPayment*numOfYears*12;

// Display results
System.out.println("The monthly payment 1s " + monthlyPayment);
System.out.println("The total payment 1s " + totalPayment);




= O\ WINNT System32 crnd.exe

Enter number of years (7. 15 and 38 only>: 15
Enter loan amount, for example 12808H0.95: 256432
The monthly payment iz 2525.1873431727526

The total payment iz 454533.7217723555

Preszs any key to continue . . .




Conditional Operator

y = —-1;

1s equivalent to

v = (x > 0) 21 : -1;




switch Statements

switch (year)

{

case /:

case 15:

case 30:

default:

annualInterestRate = 7.25;
break;
annualInterestRate = 8.50;
break;
annualInterestRate = 9.0;
break;

System.out.println (

"Wrong number of years, enter 7, 15, or 30");



switch Statement Flow Chart

‘
numOfYears

annualInterestRate=7.25 annualInterestRate=8.50 annualInterestRate=9.0

System.out. println(*"'Wrong nunber of

years, enter 7, 15, or 30");




Repetitions

= while Loops

= do Loops

= for Loops

= pbreak and continue



while Loop Flow Chart

Continue
condition?

true

Statement(s)

Next
Statement



while Loops

while (continue-condition)

{
// loop-body;

J

Example 3.2: Using while Loops

TestWhile.java



// TestWhile.java: Test the while loop
public class TestWhile
d
// Main method
public static void main(String[] args)
d
Int data;
int sum = 0;

// Read an 1nitial data
System.out.println("Enter an int value");
data = MylInput.readInt();




// Keep reading data until the input is 0

sum += data;

System.out.println(
"Enter an int value, the program exits 1f the mput 1s 0");
data = MyInput.readInt();

System.out.println("The sum is " + sum);

h
)




=4O WINNT Y System 32 cmid.exe
Enter an int value

int value, the program
int value, the program
int value, the program
int value, the program

an int value, the program

an int value, the program

The zum iz 25
Press any key to continue .




do Loops

do

{
// Loop body;
} while (continue-condition)



do Loop Flow Chart

Statement(s)

Continue
condition?

Next
Statement




for Loops

for (control-variable-initializer;

continue-condition; adjustment-statement)
{

//loop body;
}

int 1 = 0;
while (1 < 100)
{

System.out.println ("Welcome to Java!
I

}

Example:

int 1i;

for (1 = 0; 1<100; 1++)

{

System.out.println ("Welcome to Java! ” + 1);
}

"+ i)



for Loop Flow Chart

Evaluate
Control-variable Expression

Adjustment Continue
expression condition?

true
Statement(s)
(loop-body)

Next
Statement



for Loop Examples
Examples for using the for loop:

= Example 3.3: Using for Loops



// TestSum.java: Compute sum =0.01 +0.02 + ... + I;
public class TestSum
d
// Main method
public static void main(String[] args)
d
// Initialize sum
float sum = 0;

// Keep adding 0.01 to sum
for (float 1=0.01f; 1 <= 1.0f ; 1 =1+0.011)
sum +=1;

// Display result
System.out.println("The summation 1s " + sum);

h
;




LA WINNT Y Systemn32

The summation iz L@.49927985
Press any key to continue .




for nested Loop Examples

= Example 3.4: Multiplication Table; Using
Nested for Loops



// TestMulTable.java: Display a multiplication table
public class TestMulTable
d
// Main method
public static void main(String[] args)
d
// Get start time
long startTime = System.currentTimeMillis();
// Display the table heading
System.out.println(" Multiplication Table");
System.out.println("'----------===-=-~—~~ - ");

// Display the number title
System.out.print(" | ");
for (int j=1; j<=9; j++)
System.out.print(" " +j);
System.out.println(" ");




// Print table body
for (int 1=1; 1<=9; 1++)
d
System.out.print(i+" | ");
for (int j=1; j<=9; j++)
d
// Display the product and align properly
if (1*5 < 10)
System.out.print(" " + 1%9);
else
System.out.print(" " + 1*9);

;

System.out.println();

h




// Get end time
long endTime = System.currentTimeMillis();
System.out.println("Elapsed time 1s " + (endTime - startTime)
+ " milliseconds");

h
h
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Multiplication Tahle

3 4 5 & YV 88 9
6 # 18 12 14 16 18
2 12 15 18 21 24 27
12 16 28 24 28 32 36
15 260 25 38 35 48 45
12 18 24 38 36 42 48 54
14 21 28 35 42 492 56 63
16 24 32 48 48 56 64 V2
18 27 36 45 54 63 72 81
time is 28 milliseconds




The break Keyword

Continue
condition?

true

Statement(s)

break

Statement(s)

Next
Statement



Using break and continue

Examples for using the break keyword:

= Example 3.5: TestBreak.java



// TestBreak.java: Test the break keyword in the loop
public class TestBreak
d
// Main method
public static void main(String[] args)
d
int sum = 0;
int item = O;
while (item < 2000)
d
item ++;
sum += item;
if (sum >= 600) break;
)
System.out.println("The sum 1s " + sum);
System.out.println("item 1s " + item);




= IC WINNT Y System32'.c

The sum iz 638
item i= 35
Press any key to continue . .




The continue Keyword

Continue
condition?

true

Statement(s)

continue

Statement(s)

Next
Statement



Using break and continue

Examples for using the continue keyword:

= Example 3.6: TestContinue.java



// TestContinue.java: Test the continue keyword
public class TestContinue
d
// Main method
public static void main(String[] args)
d
int sum = 0;
int item = O;
while (item < 5)
{ .
item++;
if (1tem == 2) continue;
sum += 1tem;
)
System.out.println("The sum 1s " + sum);
)
;




= CAWINNT S System32h om

The sum is 13
Presz any key to continue .




Using Statement Labels and
breaking with Labels

outer:
for (int 1=1;1<10;1++)
:{
1nner:
for (int j=1;)<10;)++)
d
break outer;
System.out.println(1*));
h
}




Case Studies (1)

Example: Commission using while and 1f statements



// FindSalesAmount.java: Find the sales amount to get the desired
// commission

public class FindSalesAmount

d
// Main method

public static void main(String[] args)

d

// The commission sought
final double COMMISSION SOUGHT = 25000;

double commission = 0;
double salesAmount = 1;

while (commission < COMMISSION SOUGHT)
d

// Compute commission




if (salesAmount >= 10001)
commission = 5000*0.08 + 5000*0.1
+ (salesAmount-10000)*0.12;
else if (salesAmount >= 5001)
commission = 5000*0.08 + (salesAmount-5000)*0.10;
else
commission = salesAmount®0.08;

salesAmount++;

b

// Display the sales amount
System.out.println("The sales amount " + salesAmount +

" is needed to make a commission of $"
+ COMMISSION SOUGHT);




=5 | L WINNT System32 cmd.

The sales amount 218835.8
iz needed to make a commiszsion of %258008.4
Press any key to continue . . . _




Case Studies (2)

Example: Display a Pyramid using nested for loop



public class PrintPyramid
d
// Main method
public static void main(String[] args)

d

for (int row = 1; row < 6; row++)
d
// Print leading spaces
for (int column = 1; column < 6 - row; column+-+)
System.out.print(" ");

// Print leading numbers
for (int num = row; num >= 1; num--)
System.out.print(num);




// Print ending numbers
for (int num = 2; num <= row; num++)
System.out.print(num);

// Start a new line
System.out.println();

h
h

} [ ] C:\ WINNT ', System32',cm

1
212

i
4321234
43212345
Prez=s any key to continue . . .




Case Studies (3)

Example: Calculate prime number



// PrimeNumber.java: Print first 50 prime numbers
public class PrimeNumber
d
// Main method
public static void main(String[] args)
d
int count = 1; // Count the number of prime numbers
int number = 2; // A number to be tested for primeness
boolean 1sPrime = true; // If the current number 1s prime?

System.out.println("The first 50 prime numbers are \n");




// Repeatedly test if a new number 1s prime
while (count <= 50)
d
// Assume the number is prime
1SPrime = true;

// Set 1sPrime to false, if the number 1s prime
for (int divisor = 2; divisor <= number/2; divisor++)
d
if (number % divisor == 0) // If true, the number 1s prime
d
1SPrime = false;
break; // Exit the for loop
)
h




// Print the prime number and increase the count
if (1sPrime)
d
if (count%10 == 0)
d
// Print the number and advance to the new line
System.out.println(number);
h
else
System.out.print(number + " ");
count++; // Increase the count

b

// Check 1f the next number 1s prime
number+-+;

h
;




[ ] 4 WINNT  System32.cmnd

The first 58 prime numbers are

235 711 13 17 19 23 29

31 37 41 43 47 53 52 61 67 1

Y3 79 83 82 97 1681 143 187 189 113

12% 131 137 139 149 151 157 163 167 173
179 181 191 193 197 199 211 223 227 229
Prezs any key to continue . . .
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