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If & While Control Statements
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Programs use selection statements to choose among alterrative
The pseudocodstatement

AF d40dzZRSYdQ&a 3ANIRS A& 3INBIFGSN (K
LINAY G atl 8a8SRE
Canbe written in Java as
if ( studentGrade>= 60 )
{[@a0SYDP2dzi PLINAY GEf yodatl aaSREVT
Thepseudocode statement

If students grade is greater than or equal to 60
Print “Passed”

Else
Print “Failed”

LINAYGa atladaaSRéE AF GKS ai0dzZRSG/buQa -
printsd ¥ Af SRé AT A0Qa tSaa GKIYy cno
Can be written in Java as

if ( grade >= 60 )
System.out.println( "Passed"” );
else
System.out.println( "Failed" );

In either case, after printing occurs, the next pseudocode statement in
sequence is performed.

Conditional Operator (?:)

Java provides the conditional operat(®:)that can be used in place of an
A F X Ssfatén$ent. Together, the operands and the ?: symbol form a
conditional expression. For example, the statement

{[@a0SYDP2dzi PLINAY (Gf y6{ GdzZRSY (I DNJ RSH

performs essentially the same function as thet X Staténtnt shown
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A program can test multiple case by placihgr X Statangnts inside
other A T X SstaterSents to createy S& 0 SR staterests. arBe
following pseudocode represents a nestedf X $htatZprthts A for exam
grades greater than or equal to 9B,for grades 80 to 89Cfor grades 70
to 79,Dfor grades 60 t0 69 andfor other grades:

If student’s grade is greater than or equal to 90
Print ‘A”
else
If students grade is greater than or equal to 80
Print “B”
else
If students grade is greater than or equal to 70
Print “C”
else
If students grade is greater than or equal to 60
Print “D”
else
Print “F”

Thispseudocodemay be written in Java as

if ( studentGrade >= 90 )

System.out.printin( "A" ); DV XF Xpb 3DThcwm
else
if ( studentGrade >= 80 ) MY c3T MY ack¢
System.out.printin( "B" ); (SMS MY MWF [ bF N
else
if ( studentGrade >= 70 ) (94444360 71 p C3 K
System.out.printin( "C" );
else

if ( studentGrade >= 60 )
System.out.printin( "D" );
else
System.out.printin( "F" );

If variable studentGradeis greater than or equal t®0, the first four
conditions in thenested A T X Sfaténtent will betrue, but only the
statement in theif part of the firstA T X @ill éxé&ute
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Danglingelse Problem

T Cx>5)
if(Cy>5)
System.out.println( "x and y are > 5" );
else

System.out.println( "x is <= 5" );

Beware thisnestedA T X Statém®nt does not execute as it appears. The
compiler actually interprets the statement as follaws

iT{x>»5)
ifly>5)
System.out.println( "x and y are > 5" );
else

System.out.println( "x is <= 5" );

To force thenested A F X Sfaténtent to execute as it was originally
intended, we must write it as follows:

iFfLx>5)
{
iIFCy>S)
System.out.printin( "x and y are > 5" );
}

else

System.out.printin( "x is <= 5" );

The braces indicate that theecondif is in the body of thdirst and that
the elseis associated with thérst if.
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4.7 while Repetition Statement

A repetition (or looping) statement allows you to specify that a program
shouldrepeatan actionwhile some conditiomemainstrue.

Considera class of tenstudentstook aquiz The grades (integers in the
rangeO to 10Q. Determine theclass averagen the quiz.

4 dimport java.util.Scanner; // program uses class Scanner

5

6 public class GradeBook

7 {

8 private Strina courseName: // name of course this GradeBook represents
36 // determine class average based on 10 grades entered by user

37 pubTic void determineClassAverage()

38 {

39 // create Scanner to obtain input from command window
40 Scanner input = new Scanner( System.in );
41
42 int total; // sum of grades entered by user
43 int gradeCounter; // number of the grade to be entered next
44 int grade; // grade value entered by user
45 int average; // average of grades
46
47 // initialization phase
48 total = 0; // initialize total
49 gradeCounter = 1; // initialize loop counter

50

51 // processing phase uses counter-controlled repetition

52 while ( gradeCounter <= 10 ) // Toop 10 times

53 {

54 System.out.print( "Enter grade: " ); // prompt

55 grade = input.nextInt(); // input next grade

56 total = total + grade; // add grade to total

57 gradeCounter = gradeCounter + 1; // increment counter by 1
58 } // end while

)

60 // termination phase

61 average = total / 10; // integer division yields integer result
62

63 // display total and average of grades

64 System.out.printf( "\nTotal of all 10 grades is %d\n", total );
65 System.out.printf( "Class average is %d\n", average );

66 } // end method determineClassAverage

67 } // end class GradeBook
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We usecountercontrolled repetition to input the grades one at a time.
This tehniqueusescountto control the number oftimes statements will
execute. Thenumber of repetition is known before the loop begins
executing.

1 Initializinglocal variableshouldoccurs beforaised. Using a local variable
in calculations without initializing it first causes a compilation error.
1 Usuallywe initializeeach counteto 1 or0, and eachotal to O.

// Fig. 4.7: GradeBookTest.java
// Create GradeBook object and invoke its determineClassAverage method.
public class GradeBookTest
{
pubTic static void main( String[] args )

{
// create GradeBook object myGradeBook and

// pass course name to constructor
GradeBook myGradeBook = new GradeBook(
"CS101 Introduction to Java Programming" );

myGradeBook.displayMessage(); // display welcome message
myGradeBook.determineClassAverage(); // find average of 10 grades
15 } // end main

16 } // end class GradeBookTest

B WN=—=OCOWwWeE~NONh WN —

Welcome to the grade book for
CS101 Introduction to Java Programming!

Enter grade: 67
Enter grade: 78
Enter grade: 89
Enter grade: 67
Enter grade: 87
Enter grade: 98
Enter grade: 93
Enter grade: 85
Enter grade: 82
Enter grade: 100
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Class average is 84

Total of all 10 grades is 846 [
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SentinetControlled Repetition

Develop a clasaveraging program that processes grades foradnitrary
numberof students each time nuns.

One way to solve this problem is to usesgecial valuecalled asentinel
valueor asignal valudo indicate end of data entry. In sentinebntrolled
repetition, the number ofepetitions is not knowrbefore the loop begins

A sentinel value must bechosen that cannot be confusedwith an
acceptable inputvalue. Grades are nonnegative egers, so-1 is an
acceptable sentinel value for this problem.

We need a running total of the numbers, a count of how many numbers
have been processed, a variable to receive taki@ of each grade as it is
enteredby the user and a variable to hold thalculated average.

Note: when performing adivisionby an expression whose value could
be zero,test for this and handle it by printing aarror messagefor

instance, instead of allowing the error to occur.

1 Although each grade is an integer value, but &veragemight befloat
number and so the program uses tygeuble

1 The value of variable grade is entered from the usemediately
before the program tests the while conditiorhis allows the program
to determine whether the value just entered is the $eael value
before the program processes it.

1 Beware, in a sentinaontrolled loop,prompts should remind the user
of the sentinel

91 The condition at line 6determineswhether any grades were inputf
none were input, theelsepart of theA T X Staténfent executes and
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import java.uti1.5canner;-// program uses class Scanner

public class GradeBook

{

private String courseName; // name of course this GradeBook represents

// determine the average of an arbitrary number of grades
pubTlic void determineClassAverage()
{
// create Scanner to obtain input from command window
Scanner input = new Scanner( System.in );

int total; // sum of grades

int gradeCounter; // number of grades entered

int grade; // grade value

double average; // number with decimal point for average

// initialization phase
total = 0; // initialize total
gradeCounter = 0; // initialize loop counter

// processing phase

// prompt for input and read grade from user
System.out.print( "Enter grade or -1 to quit: " );
grade = input.nextInt();

// loop until sentinel value read from user

while ( grade != -1 )

{
total = total + grade; // add grade to total
gradeCounter = gradeCounter + 1; // increment counter

// prompt for input and read next grade from user
System.out.print( "Enter grade or -1 to quit: " );
grade = input.nextInt();

} // end while

// termination phase

// 1f user entered at Teast one grade...

if ( gradeCounter != 0 )

{
// calculate average of all grades entered
average = (double) total / gradeCounter;

// display total and average (with two digits of precision)
System.out.printf( "\nTotal of the %d grades entered is %d\n",
gradeCounter, total );

System.out.printf( "Class average 1is %.2f\n", average );
} // end if
else // no grades were entered, so output appropriate message
System.out.printin( "No grades were entered"” );
} // end method determineClassAverage
} // end class GradeBook
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Explicitly and implicitly converting between primitive types

Even thouglvariable average is declared as double, the calculation
average = total / gradeCounter;

loses the fractional pamf the quotation before the result of the division is
assigned to average. This occurs becdotd andgradeCounte are both
integers and integerdivision yields an integer result.

Line 72 from the previous figure uses the (doulda3t operatorto create

a temporary float copy of its operand total. Using a cast operator in this
manner is called explicit conversion or type casting. Vélee stored in
total is still an integer. The value stored in total is still integer.

The calculation now consists of a float value divided by the integer
gradeCounter.

Now we test ou GradeBoolClass by calling its method from main
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