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6.4  Jumping Statements: break, continue

6.5 Type Conversion

6.1 INTRODUCTION
The statements inside our source code files are generally executed from top to bottom, in
the order they appear. Control statements, however, break up the flow of execution by
employing decision making, looping and jumping statements which enables our
program to conditionally execute specific blocks of code. This chapter describes the
decision-making statements (if, if-else, switch case etc.), the looping statements (for,
while, do-while), and the jumping statements (break, continue, return) supported by
Java programming language.
Whenever we want to change the execution flow of statements, we can use Control
Statements in the program. These statements change the execution flow based on some
test condition. Based on different ways of control tflows, Control Statements can be
divided into three categories, namely:

1. Conditional (Decision Making) Statements

2. Looping (lterative) Statements

3. Jumping Statements

[. Control Statements ]
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[ Conditional Statements | Looping Statements J | Jumping Statements |
s if Pre-Test Loop | ® break
s ifelse s for | = continue
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Fig: 6.1 Types of Control Statements
Now, let's begin explaining these statements in detail.
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6.2CONDITIONAL (DECISION MAKING) STATEMENTS

These statements can be used for decision - making purpose or for making multi-way
selection. We can make decisions for executing the statements based upon the result of a
condition. These statements evaluate the test-condition (Boolean Expression)to control
the execution flow in the program. Result of condition determines which block of
statements will be executed. That is why these statements are also known as Decision-
Making statements. These statements are also called branching statements because the
program chooses to follow one branch or another during execution. Various conditional
flow statements in java are given following;:

1. Only if statement
if-else statement
if-else ladder statement

if-else nesting statement

R RO D

switch case statement

6.2.1 Only if Statement:

It is the simplest form of if else statement. The 'if statement' evaluates the
boolean_expression (condition) and then proceed to carry out the set of actions only if
the test condition is evaluated to true. It is terminated when the test condition evaluates
to false. The syntax for using this statement is given below:

Syntax:

true
if (boolean_expression)

i
OR Block of Statements:
}

Next Statement after if structure: Next Statement after if block of statements;

true
if (boolean_expression)

Statement;

Here, the boolean_expression also referred so as condition must be enclosed in
parenthesis, which causes the boolean_expression (test condition)to be evaluated first.
Most often, the expression used to control the if, will involve the relational OR/AND
logical operators.If this expressionis evaluated true, then the “Block of Statements” will
be executed otherwise the “Block of Statements”connected with if statement will be
ignored and control will be passed to the next statement after if block of statements.
Consider the following program example:




Program 6.1: Write a program in Java to show “Excellent Score!!” message to the

student only if marks scored by the student are above B0%.

ol cal
= |
plbl tatio w main{String arga([])
{
mathmii’, scimii:
r..r.1_=".11‘+"LJir'
perstotal f20 * L
if (per>8n)
I {
| System.out.princln{{"= lent 8 I oy T
}
Bystem.cut.println{"Your Percentags Hark: re: “tper);
I }
' }

6.2.2 if else Statement:

In this conditional control statement, “statement” or “block of statements”associated
with if statement gets executed only when the given boolean_expression (test
condition)is evaluated to true while the statements in else block gets executed only
when the boolean_expression (test condition) returns false. The syntax for using if else
statement is given below:

Syntax:
fal tru
- — "'['I'IJHI‘.I?EE:II]_EI]H'EEH on)
anse
il (boolean_expression) !
statement|; OR Block 1 of statements:
stalement2;
Block 2 of statements;
[}
|
a5



As shown in the above syntax, If the boelean_expression (condition) is true, then
“statement1” or “Block 1 of statements” is executed. Otherwise (If boolean_expression
is false), “statement2” or “Block 2 of statements” is executed. In no case, both statements
will be executed.

Program 6.2: Write a program to find whether the student is “Pass” or “Fail” according
to the value of percentage marks.

LEN :l_____
e
i
il c atatl id mainf{String argef]l}
{
M Ly s Biijm H
int total=math¥sci;
double por=stotal/ Lot 1 H
if (a1
H {
il Syslem. ."_I_.-‘.'I_J__J__Il{"-.'....l_.'..':.': TIL) R _.|'.'.“:I.'
I r }
s else
{
1 Syatem.out.printin{"s 71 13 a Fall®™}
: I
| ayati pt.printin(™ I ntac ‘e g
LR | }
' }

6.2.3if else ladder Statement:

It is a chain of multiple if-else statements. It is used to execute the if-else condition
(boolean_expression) where each else part has associated set of if-else statement. For
each else part, we need to evaluate another set of if-else conditions. Here, a particular
“statement” or “block of statements” get executed when the corresponding condition is
true. Statements in final else block gets executed when all other conditions are false. We
can use any number of else if blocks between if and else.
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Syntax:

if (boolean_expressiont) | l:' (boolean_expressionl)
statement 13 Block 1 of statemenis;
else if (boolean_expression2) H
statement 2: else if (boolean_expression2)
i
OR Block 2 of statements:
j
else
statement n;
else
|
Block n of statements;
i

Program 6.3: Write a program to find Grade of the student If marks>=80then Grade A,
if marks>=60 and marks<80 then Grade B, if marks>=40 and marks<60 then Grade C,
otherwise Grade D.

i eadios [ |

1 | clas=s cs3

b B =T

3 public static void main(String ar[])

4 B3 {

5 int math=315, sci=50;

6 int totalsmath+sci;

T double per=total/200.0%100.0;

B if (per>=00)

3 System.out.printin("Crade A");
10 else if (perb=ti)
11 System.out.println("Grads B");
12 else if (perd=i()
13 System.out.println("Grade C");
14 else
15 System.out.println({"Grade 0O");
16
17 System.out.println({"Your Percentage Marks are: "+per):
18 }
1911}

E

|
|



Compilation, Execution and Qutput of Program 6.3:

T O indowsh wpstemidicmd.eve

D:\Java Programs>javac cs3.java

D:\Java Programs>java cs3
Grade C
our Percentage Marks are: 42.5

6.2.4 if-else nesting statement:

if else nesting is an if or if-else statement that is the target of another if or else or if-
else.The nested if-else statements include multiple if and / or if-else statements. In other
words, we can say that writing the if or if-else statement with-in another if or else or if-
else is called as if-else nesting statement. Inner if or if-else is executed after the
evaluation of outer boolean_expression (condition).

Syntax:
if(boolean_expression]) if(hoolean_expression]) if(boolean_expression])
{ [ {
if(boolean_expression2) Block 1 of Statemenits; it(boolean expression?)
{ } {
Block 1 of Statements; else Block 1 of Statements;
] { )
else if{boolean_expression) else
{ { {
Block  of Statements; Block 2 of Statements; Block: 2 of Statements:
] } |
} else }
else [ else
i Block 3 of Statements; i
Block 3 of statements; } if{boolean _expression3)
} ] [
Block 3 of Statements;
]
alse
{
Block 4 of Statements;
|
_’98-




Program 6.4: Write a program tofind largest of three numbers.

i
v At g aresll)
1
- (R =
if (2]
|
A (23]
ot E.printli *
lze
E.printlsl -

]
al
{

E(bac)

yrbam E.printin( + B
lne
=Eem t.printin{ * £)
]
|
I

Java F:"llr:' ams»q
r Number

6.2.5 switch-case Statement;

It is a multi-way branching statement. The statement switch-case is similar to if-else
ladder. It is a matter of preference which we use. Switch statement can be slightly more
efficient and easier to read.

switch-case statement provides the most efficient method of passing control to one of
the different labels of our code based on the value of an expression. The expression must
be of type byte, short, int, String or char. The values specified in the case statements
must be of a type compatible with the expression. Each case value must be a constant,
nota variable. Duplicate case values are notallowed.

Syntax:

switch (expression)
i
case constant]:
statements1; break;
caseconstant2:
statements2; break:

caseconstant n:
statements n; break;
default :

statocments;
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The value of the expression is compared with each of the constant values in the case
statements. If a match is found, the code sequence Fniinwing that case statement 1s
executed. If none of the constants matches the value of the expression, then the default
statement is executed. However, the default statement is optional. If no case matches
and no defaultis present, then no action is taken by switch statement.

The break statement is used inside the switch to terminate a statement sequence. Whena
break statement is encountered, execution branches to the first line of code that follows
the entire switch statement.

Program 6.5: Write a program using switch case to print the name of the day

corresponding to the number of the day specified by the user.

i
wdn {(String args[])
i
switch (dav)
{
case svaiam.oul cprinllaf }: break:
case ‘:_:J"_;"ﬁ_'|'.‘_‘-'__1"""“'|1' PI{ L - }.‘ IE-IEH“'..‘
case y Vet cpranly g ) break;
case ‘; Syotem.out.printin ™1 'Yy: break;
case Syatemn.out.prinktin{™} }; break;
case HYE m.oul .prinlbling 'Y : break;
case ! Syatem.out.prinEing )} break;
dafault: Syvatem.oct.] Elnd I }:
I
I
}

Compilation, Execution and Output of Proeram 6.5
I ! g

B O8N indossh Spstenn 12 cmad sse

D:\Java

2nd Day is Tuesday

D:\Java Programs>java

6.3 LOOPINGCONTROLSTATEMENTS

Looping statements are also called Iterative Statements. There may be situations when
we need to execute a block of statements several number of times. In such situations,
loops provide a way to repeat statements. A loop repeatedly executes the same set of
instructions until a termination condition is met. Java loops can be categorized into two
categories as given following;



6.3.1 Pre-Test Loops
% forloop
% whileloop

6.3.2 Post-Test Loop
% do-whileloop
Any loop usually consists of following three expressions along with the body of the loop
that contains statements to be repeated:
% Expressionlincludesinitialization of counter variable thatcontrols the loop
% [Dapression?includes boolean_expression that defines the termination condition
of loop

% [Expressiond includes step value which can be represented by increasing or
decreasing the value of counter variable.

6.3.1 Pre-Test Loops:

Pre-Test loops are also called Entry-Controlled loops. In these loops, the control
conditions are tested before execution of the body of loop. The 'for' and 'while' loops are
the entry-controlled loopsin Java. These loops are explained below:

for loop:A for loop is perhaps the most commonly used form of looping. This pre-test
iterative control structure allows us to write a loop that needs to be executed for a specific
number of times. The 'for loop' statements get executed as long as condition is true.
Syntax:

for(initialization; boolean_expression; step)

[
Body of loop;

}

If only one statement is being repeated, there is no need for the curly braces.

Working of 'for' loop:

1. When the loop first starts, the initialization portion of the loop is executed.
Generally, this is an expression that sets the value of the loop control variable,
which acts as a counter that controls the loop. It is important to understand that
the initialization expression is only executed once.

2. Next, condition is evaluated. This must be a Boolean expression. It usually tests
the loop control variable against a target value. If this expression is true, then the
body of the loopis executed. If it is false, the loop terminates.

o

Next, the step portion of the loop is executed. This is usually an expression that
increments or decrements the loop control variable.




4. Theloop theniterates, first evaluating the conditional expression, then executing
the body of the loop, and then executing the iteration expression with each pass.
This process repeats until the controlling expression is false.

Program 6.6: Write a program to print first n natural numbers using for loop.

Hoetava |
1A csh
=k
public static void main(String argsl[])
{
; nt 1,n;
Nn=/r
for(i=l;i<=n;i++)
{
4 System.out.println{"i=" + i) ;
0 }
}

Compilation, Execution and Output of Program 6.6:

D:\Java

Programs>javac csb6.java

D:\Java Programs>java cs6
i=1
i=2
=3
i=4
1=5
1=6

i=7

D:\Java Programs>

Itis also a pre-test loop. This loop checks the boolean_expression (condition) before the
execution of its body. The body of the loop will be executed as long as the conditional
expression is true. When condition becomes false, control passes to the next line of code
immediately following the loop. if the conditional expression controlling a while loop is
initially false, then the body of the loop will not be executed at all. So, minimum number



of executions of the body of while loop is zero. The general syntax of for loop is given
below:

Syntax:
while(boolean_expression)

Body of loop;

Program 6.7: Write a program to print even numbers between n to 1T using while loop.
a1
{
i miblic static v main{String argal])
I {
"
n=} ;
while(n»>=")
{
lf{ll jo==1)
Syatem.oul.printin{n) ;
o=
}
}

Compilation, Execution and Output of Program 6.7:

W oW noess ystermd Do mdlese

D:\Java Programs>javac cs7.java

!D:EJaua Programs>java cs7

!D:\]aua Programs>_

6.3.2Post-Test Loop:

Sometimes it is desirable to execute the body of a loop at least once, even if the
conditional expression is talse. In other words, there are times when we would like to
test the termination expression at the end of the loop rather than at the beginning. In
such situations, Post Test loops are used. Post-Test loop is also known as Exit-
Controlled loop. The 'do while' loop is the only one exit-controlled loop in Java.




dowhile loop:

In do-while loop, statements get executed as long as condition is true. The do-while loop
always executesits body at least once, because its conditional expression is at the bottom
of the loop. Therefore, in do while loop, the minimum number of executions for the
body of the loop will be one. Each iteration of the do-while loop first executes the body of
the loop and then evaluates the conditional expression. If this expression is true, the
loop will repeat. Otherwise, the loop terminates. General syntax of do while is as
follows:

Syntax: do

1

statements;

} while(boolean_expression);
The sole difference between while and do-while is that the statement of the do-while
always executes at least once, even if the expression evaluates to false for the first Hime.
In a while, if the boolean_expression (condition) is false for the first time, the statement
never executes. In practice, do-while is less common than while.

Program 6.8: Write a program to print odd numbers from 1 to n using do while loop.

a
' [ I main{sString args[])
3 in {
17 1,1
[1=z
| dof
Aif(ls==1)
AYAT ir.nrintin{i)
14
| Iwhile(i<=n) .
I }
1

Compilation, Execution and Output of Program 6.8:

TOENams »javac

S ¥ jave




6.4 JUMPING CONTROLSTATEMENTS
Jumping statements are also used for altering the normal flow of a program. Us
ing these statements, we can transfer the execution control from one location to some
other location in the program. Loops perform a set of repetitive tasks (statement) until
condition becomes false but it is sometimes desirable to skip some statements inside
loop or terminate the loop immediately without checking the test expression. In such
cases, break and continue statements are used. The break statement is also used in
switch statement to exit switch statement.
Following are the Jumping control statements built in Java to alter the normal flow of
execution in the program:

% break

< continue

6.4.1 break statement:

The break statement terminates the loop or switch statement and transfers execution to
the statement immediately following the loop or switch statement. The break statement
inJava programming language has the following two usages:

1. When the break statement is encountered inside a loop, the loop is immediately
terminated and program execution resumes at the next statement following the
loop.

2. Itcanbe used toterminate a case in the switch statement.

Program 6.9: Use of break statement in the loop.

imtes 3 |

class ¢s9
{
public static wvoid main{String args[])

! {

int i;

for(i=1;i<="7;14+4)
/oo {
i if(i==1)
2] break;

System.out.println(i);
}




Compilation, Execution and Output of Program 6.9:

B O indoss Sysew D cmdame

D:\Java Programs>javac cs9.java

D:\Java Programs>java cs9

D:\Java Programs>

As shown in the program 6.9, Using break, we can force immediate termination of a
loop, bypassing the conditional expression and any remaining code in the body of the
loop. Here, when value of i becomes 4, break statement terminates the execution of loop
and it will take the execution control out of the loop.

R e o e
D.2.L Confinue statement

It is sometimes desirable to skip some statements inside the loop without exiting the
loop. The continue statement stops the execution of the current iteration and goes back
to the beginning of the loop to begin the next iteration.

Program 6.10: Use of continue statement in the loop.

len [t | |
I eclass <sl0
AT |
3 public statiec void main{String argsl[])
a £9 1 L el
= for(i=1;i<=7;i++}
| (

i (1% /==)
continue;

Syvsbem.oul.prinbin{1) ;

7 }




Compilation, Execution and Output of Program 6.10:

[ T I i e

D:\Java Programs>javac cs10.java

:\Java Programs>java cs10@

D:\Java Programs>_

In the program 6.10, When the value of 'i’ is divisible by 2 (i.e. when i=2, 4 and 6), the
continue statement plays its role and skip their execution but for other values of' 'i', the
loop will run smoothly.

4

Points to Remember

1.  Whenever we want to change the execution flow of statements, we can use
Control Statements in the program.

2. Conditional statements can be used for decision - making purpose or for making
multi-way selection.

3. Conditional statements are also called branching statements because the
program chooses to follow one branch or another during execution.

4.  Writing the if or if-else statement with-in another if or else or if-else is called as
if-else nesting statement.

=

switch-case is a multi-way branching statement.

switch-case statement provides the most efficient method of passing control to

one of the different labels of our code based on the value of an expression.

1@ 15-? k
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10.

11.
12,
13
14.

16.
17.

18.

Q:1

il.

i,

Looping statements are also called Iterative Statements.

Pre-Test loops are also called Entry-Controlled loops. In these loops, the control
conditions are tested before execution of the body of loop.

The 'for'and 'while' loops are the entry-controlled loopsin Java.

for loop is a pre-test iterative control structure that allows us to write a loop that
needs to be executed for a specific number of times.

Minimum number of executions for the body of while loop is zero.
Post-Testloop is also known as Exit-Controlled loop.

The 'do while' loop is the only exit-controlled loopin Java.

The do-while loop always executes its body at least once.

Using Jumping statements, we can transfer the execution control from one
location to some other location in the program.

break and continue are the jJumping statements in Java.

The break statement terminates the loop or switch statement and transfers
execution to the statementimmediately following the loop or switch statement.

The continue statement stops the execution of the currentiteration and goes back
to the beginning of the loop to begin the next iteration.

Exercise (G

Multiple Choeice Questions

statermnents are used to control the execution flow of a program.

a. Compound b. Control
c. Comparative d. None of these

statements can be used for decision-making purpose or for multi-
way selection.

a. Looping b. Iterative
c. Conditional d. Jumping

is a multi-way branching statement.

a, switch-case b. if-else
¢. while d. do-while




iv. Looping statements are also called Statements.

a. lterative b. Selection
c. Decision-Making d. Jumping

v.  Which of the following is an example of Post-Test loop in Java?
a. for loop b. while loop
c. do-while d. None of these

vi. The'for' and 'while' loops are the loopsinJava.
a. entry-controlled b. exit-controlled
c. Post-Test d. None of these

vii. break and continue are the statements in Java.
a. [terative b. Selection
c. Decision-Making d. Jumping

Q: 11 Fill in the Blanks

i.  Pre-Test loops are also called loops.

ii.  Writing the if or if-else statement with-in another if-else statement is called
as____ statement.

iii.  Minimum number of executions for the body of while loop is

iv. The statement terminates the loop or switch statement and

transfers execution to the statement immediately following the loop or
switch statement,

v. The loop always executes its body at least once.

vi. statement is an example of Jumping Statement.

Q: IIT Short Answer Type Questions
i. Define Control Statements.
ii. Write the name of different types of control statements used in Java.
iii. What are conditional controls statements in Java?
iv. Write the syntax of if-else statement in Java.
v. What do you know about switch-case statement of java.
vi. What are Iterative Statements?
vii.What are Pre-Test loops? Give Examples.
viii.Compare while and do-while loops.

ix. What are Jumping Statements?




Q: IV Long Answer Type Questions

i

ii.

i,

v.

vi,

What are Control Statements? Give an overview of ditferent types of controls
statements used in java.

What are Decision-Making Statements? Explain
Write a program in Java to find the largest of three values.

What are looping statements? Explain different categories of looping
statements.

Write a program m jawa to display all even values between 1 ton,

What are Jumping Statements? Explain the use of break statement in loops.




