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More on control structures
Introduction and Learning Objectives

Learning Objectives:

Using extended assignment operators

Using increment (++) and decrement (- -) operators

Writing counter-controlled loops using the for
statement

Changing the control flow in a loop

Avoiding common pitfalls when writing loops

Using the multiple selection switch statement

Changing the control flow in a switch statement
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More on control structures
The extended assignment operators

A very common operation is computing the new value
for a variable based on its old value

x= x + (valid expression);

We can use the extended assignment operator

x += (valid expression);

Java provides a number of such extended assignment
operators (e.g., +=, -=, *=, /=, %=)
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More on control structures
The extended assignment operators

1 // I l l u s t r a t i n g use o f ex tended as s i gnment o p e r a t o r s
p u b l i c c l a s s ExtendedAss ignmentOpera to r s {

3
p u b l i c s t a t i c vo i d main ( S t r i n g [ ] a r g s ) {

5 i n t i = 5 , j = 10 ;
doub l e x = 5 . 0 , y = 10 .5 , z = 1 0 . 0 ;

7 i += j ; // i = i + ( j )
x �= y + 30 . 5 ; // x = x � ( y + 30 . 5 )

9 j ∗= i + 20 ; // j = j ∗ ( i + 20)
y /= 5 . 0 ; // y = y / ( 5 . 0 )

11 z %= 3 . 0 ; // z = z % ( 3 . 0 )
System . out . p r i n t l n ( ” i : ” + i ) ;

13 System . out . p r i n t l n ( ”x : ” + x ) ;
System . out . p r i n t l n ( ” j : ” + j ) ;

15 System . out . p r i n t l n ( ”y : ” + y ) ;
System . out . p r i n t l n ( ”z : ” + z ) ;

17 }
}

Program Output

i : 15

x : -36.0

j : 350

y : 2.1

z : 1.0
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More on control structures
The increment and decrement operatorss

Very often we need to increment the value in a variable
by 1

x = x + 1;

x += 1;

x ++;

We can use the decrement operator to decrement the
value in a variable by 1

x - -;

The increment and decrement operators come in two
flavours

Post-operator: x++ and x- -
Pre-operator: ++x and - -x
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More on control structures
The increment and decrement operatorss

// I l l u s t r a t i n g use o f i n c r e m e n t and
decrement o p e r a t o r s

2 p u b l i c c l a s s I n c r A n d D e c r O p e r a t o r s {

4 p u b l i c s t a t i c v o i d main ( S t r i n g [ ] a r g s ) {
i n t i = 10 , j ;

6 j = i ++; // ( 1 ) P o s t f i x : j g e t s t he v a l u e
10 , and i g e t s the v a l u e 11

System . out . p r i n t l n ( ” j : ” + j + ” and i :
” + i ) ;

8 i = 1 0 ;
j = ++i ; // ( 2 ) P r e f i x : j g e t s the v a l u e

11 , and i g e t s th e v a l u e 11
10 System . out . p r i n t l n ( ” j : ” + j + ” and i :

” + i ) ;
}

12 }

Program Output

j : 10 and i: 11

j : 11 and i: 11
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More on control structures
Counter-controlled loops

The while statement is suitable for implementing
conditional loops

There are situations in which the number of iterations
is known beforehand

We use counter-controlled loops

In Java, the for( ; ; ) statement is specifically designed
to implement counter-controlled loops

The loop consists of a loop header and a loop body
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More on control structures
Counter-controlled loops
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More on control structures
Counter-controlled loops
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More on control structures
Counter-controlled loops
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More on control structures
Counter-controlled loops

impor t j a v a . u t i l . Scanner ;
2 // Program s p e l l s out a t e l e phone number : i f s t a t ement v e r s i o n

p u b l i c c l a s s Te lephone {
4 p u b l i c s t a t i c vo i d main ( S t r i n g [ ] a r g s ) {

System . out . p r i n t ( ” Ente r the t e l e phone number ( as 55584152) : ” ) ;
6 Scanner keyboard = new Scanner ( System . i n ) ;

S t r i n g i npu tPhoneS t r i ng = keyboard . nex t ( ) ; // (1 )
8 S t r i n g outputPhoneSt r i ng = ”” ;

f o r ( i n t i = 0 ; i < i n pu tPhoneS t r i ng . l e n g t h ( ) ; i++) { // (2 )
10 char aChar = inpu tPhoneS t r i ng . charAt ( i ) ;

i f ( aChar == ’ 1 ’ ) {
12 outputPhoneSt r i ng += ”one ” ;

} e l s e i f ( aChar == ’ 2 ’ ) {
14 outputPhoneSt r i ng += ”two ” ;

} e l s e i f ( aChar == ’ 3 ’ ) {
16 outputPhoneSt r i ng += ” th r e e ” ;

} e l s e i f ( aChar == ’ 4 ’ ) {
18 outputPhoneSt r i ng += ” f ou r ” ;

} e l s e i f ( aChar == ’ 5 ’ ) {
20 outputPhoneSt r i ng += ” f i v e ” ;

} e l s e i f ( aChar == ’ 6 ’ ) {
22 outputPhoneSt r i ng += ” s i x ” ;

} e l s e i f ( aChar == ’ 7 ’ ) {
24 outputPhoneSt r i ng += ” seven ” ;

} e l s e i f ( aChar == ’ 8 ’ ) {
26 outputPhoneSt r i ng += ” e i g h t ” ;

} e l s e i f ( aChar == ’ 9 ’ ) {
28 outputPhoneSt r i ng += ” n i n e ” ;

} e l s e i f ( aChar == ’ 0 ’ ) {
30 outputPhoneSt r i ng += ” ze ro ” ;

} e l s e {
32 System . out . p r i n t l n ( aChar + ” i s not a d i g i t ! ” ) ;

}
34 }

System . out . p r i n t l n ( ou tputPhoneSt r i ng ) ;
36 }
}
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More on control structures
Counter-controlled loops

Local variables in the for( ; ; ) loop

1 f o r ( i n t j = 1 ; j<=5; j++){
i n t m = 20 ;

3 System . out . p r i n t l n ( j + ”\ t ” + ( j∗m) ) ;
}

5
System . out . p r i n t l n ( ” j has the v a l u e : ” + j ) ; //Compile�t ime e r r o r

7 System . out . p r i n t l n ( ”m has the v a l u e : ” + m) ; //Compile�t ime e r r o r

1
i n t j , m;

3
f o r ( i n t j = 1 ; j<=5; j++){

5 m = 20 ;
System . out . p r i n t l n ( j + ”\ t ” + ( j∗m) ) ;

7 }

9 System . out . p r i n t l n ( ” j has the v a l u e : ” + j ) ; // P r i n t s 6
System . out . p r i n t l n ( ”m has the v a l u e : ” + m) ; // P r i n t s 20
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More on control structures
Counter-controlled loops

Local variables in the for( ; ; ) loop

We are not limited to increments of 1

We can specify other increments using extended
assignment operators

Care must be taken to initialize and increment the loop
variable correctly, and to ensure that the loop condition
is formulated correctly

We can write for( ; ; ) loops that can count backwards

We can have nested for( ; ; ) loops
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More on control structures
Counter-controlled loops

Nested for( ; ; ) loops
// I l l u s t r a t i n g v a r i o u s u s e s o f the f o r ( ; ; ) l oop

2 p u b l i c c l a s s ForExamples {
p u b l i c s t a t i c vo i d main ( S t r i n g [ ] a r g s ) {

4
// (1 ) S imple f o r l oop

6 // P r i n t the squa r e o f numbers from 1 to 5 .
System . out . p r i n t l n ( ” Square o f numbers from 1 to 5” ) ;

8 f o r ( i n t i = 1 ; i <= 5 ; i++) {
System . out . p r i n t l n ( i + ”\ t\ t ” + ( i∗ i ) ) ;

10 }

12 // (2 ) Inc r ement by o th e r than 1
// P r i n t the squa r e o f odd numbers from 1 to 5 .

14 System . out . p r i n t l n ( ” Square o f odd numbers from 1 to 5” ) ;
f o r ( i n t i = 1 ; i <= 5 ; i += 2) {

16 System . out . p r i n t l n ( i + ”\ t\ t ” + ( i∗ i ) ) ;
}

18
// (3 ) ”Backwards ” f o r l oop

20 // P r i n t the squa r e o f numbers from 5 to 1 .
System . out . p r i n t l n ( ” Square o f numbers from 5 to 1” ) ;

22 f o r ( i n t i = 5 ; i > 0 ; i��) {
System . out . p r i n t l n ( i + ”\ t\ t ” + ( i ∗ i ) ) ;

24 }

26 // (4 ) Nested f o r l o op s
// P r i n t the m u l t i p l i c a t i o n t a b l e s from 1 to 5 .

28 f o r ( i n t i = 1 ; i <= 5 ; i++) {
System . out . p r i n t l n ( ” Mu l t i p l i c a t i o n t a b l e f o r ” + i ) ;

30 f o r ( i n t j = 1 ; j <= 10 ; j++) {
System . out . p r i n t f ( ”%2d x %2d = %2d%n” , i , j , ( i∗ j ) ) ;

32 }
}

34 }
}
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More on control structures
Counter-controlled loops

Nested for( ; ; ) loops

Program Output

Square of numbers from 1 to 5

1 1

2 4

3 9

4 16

5 25

Square of odd numbers from 1 to 5

1 1

3 9

5 25

Square of numbers from 5 to 1

5 25

4 16

3 9

2 4

1 1

Multiplication table for 1

1 x 1 = 1

1 x 2 = 2

1 x 3 = 3

1 x 4 = 4

1 x 5 = 5

1 x 6 = 6

1 x 7 = 7

1 x 8 = 8

1 x 9 = 9

1 x 10 = 10

Multiplication table for 2

2 x 1 = 2

2 x 2 = 4

2 x 3 = 6

2 x 4 = 8

2 x 5 = 10

2 x 6 = 12

2 x 7 = 14

2 x 8 = 16

2 x 9 = 18

2 x 10 = 20

Multiplication table for 3

3 x 1 = 3

3 x 2 = 6

3 x 3 = 9

3 x 4 = 12

3 x 5 = 15

3 x 6 = 18

3 x 7 = 21

3 x 8 = 24

3 x 9 = 27

3 x 10 = 30

Multiplication table for 4

4 x 1 = 4

4 x 2 = 8

4 x 3 = 12

4 x 4 = 16

4 x 5 = 20

4 x 6 = 24

4 x 7 = 28

4 x 8 = 32

4 x 9 = 36

4 x 10 = 40

Multiplication table for 5

5 x 1 = 5

5 x 2 = 10

5 x 3 = 15

5 x 4 = 20

5 x 5 = 25

5 x 6 = 30

5 x 7 = 35

5 x 8 = 40

5 x 9 = 45

5 x 10 = 50
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More on control structures
Counter-controlled loops

Nested for( ; ; ) loops

An if-else statement can be used to control which
statements are executed (in each iteration)

1
boo l ean done = f a l s e ;

3
f o r ( i n t i = 1 ; ! done && i <=5; i++){

5 i f ( i ==4) {
System . out . p r i n t l n ( ”Terminates the l oop when i i s equa l to ” + i ) ;

7 done = t r u e ;
} e l s e {

9 system . out . p r i n t l n ( i + ”\ t\ t ” + ( i∗ i ) ) ;
}

11 }
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More on control structures
Changing control flow in loops

The break statement
The break and the continue statements in Java have
special significance when they are executed in any loop

break and the continue statements change the normal
execution of a loop

Execution of the break statement in a loop body results

in the rest of the loop body being skipped
the loop terminates
execution continues after the loop

Using a break statement in a loop introduces another
exit from the loop

HOWEVER, it makes the program unstructured
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More on control structures
Changing control flow in loops

The continue statement

Execution of the continue statement in a loop body
results in the rest of the loop body being skipped

What happens next depends on the loop statement

In a While-loop, execution will continue with the
testing of the loop condition

In a for ( ; ; ) loop, execution will continue with the
updating of the loop variable
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More on control structures
Changing control flow in loops

The continue statement
1 // I l l u s t r a t i n g use o f b reak and con t i nu e s t a t emen t s

p u b l i c c l a s s BreakAndCont inue {
3 p u b l i c s t a t i c vo i d main ( S t r i n g [ ] a r g s ) {

5 // f o r l oop wi th a break s ta tement .
System . out . p r i n t l n ( ” Square o f numbers from 1 to 5” ) ;

7 f o r ( i n t i = 1 ; i <= 5 ; i++) {
// (1 )

i f ( i == 4) {
// (2 )

9 System . out . p r i n t l n ( ”Terminates the l oop when i i s
equa l to ” + i ) ;

b reak ;

// (3 )
11 }

// Never execu ted when i == 4 , as the l oop
t e rm i n a t e s .

13 System . out . p r i n t l n ( i + ”\ t\ t ” + ( i ∗ i ) ) ;
// (4 )

}
15

// f o r l oop wi th a con t i nu e s ta tement .
17 System . out . p r i n t l n ( ” Square o f numbers from 1 to 5” ) ;

// (5 )
f o r ( i n t i = 1 ; i <= 5 ; i++) {

// (6 )
19 i f ( i == 3) {

// (7 )
System . out . p r i n t l n ( ” Sk i p s r e s t o f the l oop body”

+
21 ” when i i s equa l to ” + i ) ;

c on t i nu e ;
//

(8 )
23 }

// Sk ipped when i == 3 , o t h e rw i s e execu t ed .
25 System . out . p r i n t l n ( i + ”\ t\ t ” + ( i ∗ i ) ) ;

// (9 )
}

27 }
}

Square o f numbers from 1 to 5
2 1 1

2 4
4 3 9

Terminates the l oop when i i s equa l to 4
6 Square o f numbers from 1 to 5

1 1
8 2 4

Sk i p s r e s t o f the l oop body when i i s equa l to 3
10 4 16

5 25
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More on control structures
Common pitfalls in loops

Infinite loop

One-off errors ( the loop body is executed either one
more or one less time)

Errors in initialization

Errors in the loop condition

Optimizing loops
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More on control structures
Multiple-selection statements

	
  

The default label is optional in a switch statement

If no case label value is found and no default label is
specified, the switch statement is skipped
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More on control structures
Multiple-selection statements
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More on control structures
Multiple-selection statements

1 impor t j a v a . u t i l . Scanner ;
// Program s p e l l s out a t e l e phone number : sw i t c h

s ta tement v e r s i o n
3 p u b l i c c l a s s Te l e phon e I I {

p u b l i c s t a t i c vo i d main ( S t r i n g [ ] a r g s ) {
5 System . out . p r i n t ( ” Ente r the t e l e phone number ( as

55584152) : ” ) ;
Scanner keyboard = new Scanner ( System . i n ) ;

7 S t r i n g i npu tPhoneS t r i ng = keyboard . nex t ( ) ;
S t r i n g outputPhoneSt r i ng = ”” ;

9 f o r ( i n t i = 0 ; i < i n pu tPhoneS t r i ng . l e n g t h ( ) ; i++) {
cha r aChar = inpu tPhoneS t r i ng . charAt ( i ) ;

11 sw i t c h ( aChar ) {
ca se ’ 1 ’ :

13 outputPhoneSt r i ng += ”one ” ;
b reak ;

15 ca se ’ 2 ’ :
ou tpu tPhoneSt r i ng += ”two ” ;

17 break ;
ca s e ’ 3 ’ :

19 outputPhoneSt r i ng += ” th r e e ” ;
b reak ;

21 ca se ’ 4 ’ :
ou tpu tPhoneSt r i ng += ” f ou r ” ;

23 break ;
ca s e ’ 5 ’ :

25 outputPhoneSt r i ng += ” f i v e ” ;
b reak ;

27 ca se ’ 6 ’ :
ou tpu tPhoneSt r i ng += ” s i x ” ;

29 break ;
ca s e ’ 7 ’ :

31 outputPhoneSt r i ng += ” seven ” ;
b reak ;

33 ca se ’ 8 ’ :
ou tpu tPhoneSt r i ng += ” e i g h t ” ;

35 break ;
ca s e ’ 9 ’ :

37 outputPhoneSt r i ng += ” n i n e ” ;
b reak ;

39 ca se ’ 0 ’ :
ou tpu tPhoneSt r i ng += ” ze ro ” ;

41 break ;
d e f a u l t :

43 System . out . p r i n t l n ( aChar + ” i s not a d i g i t ! ” ) ;
} // end sw i t ch

45 } // end f o r
System . out . p r i n t l n ( ou tputPhoneSt r i ng ) ;

47 }
}

Ente r the t e l e phone number ( as 55584152) : 9058787754
2 n i n e z e r o f i v e e i g h t seven e i g h t seven seven f i v e f o u r
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More on control structures
Multiple-selection statements

Falling through case labels

We need not use the block notation, { }, to enclose
the sequence of statements for an action corresponding
to a case label

Using { } for the statement of a case label does not
affect the control flow

HOWEVER, the execution of a break statement as
part of an action can terminate the switch statement
(when it is the last statement for an action)

break is not part of the syntax for a switch

However, it helps to prevent unintentional fall through
in a switch (when used well)
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More on control structures
Multiple-selection statements

Falling through case labels
impor t j a v a . u t i l . Scanner ;

2 p u b l i c c l a s s Seasons {
p u b l i c s t a t i c vo i d main ( S t r i n g [ ] a r g s ) {

4 System . out . p r i n t ( ” Ente r a month number [1�12] : ” ) ;
Scanner keyboard = new Scanner ( System . i n ) ;

6 i n t monthNumber = keyboard . n e x t I n t ( ) ;
sw i t c h (monthNumber ) {

8 case 12 : ca s e 1 : ca s e 2 : // Common a c t i o n f o r s e v e r a l ca s e l a b e l s
System . out . p r i n t l n ( ” I t ’ s w i n t e r ! ” ) ;

10 break ;
ca s e 3 : ca s e 4 : ca s e 5 :

12 System . out . p r i n t l n ( ” I t ’ s s p r i n g ! ” ) ;
b reak ;

14 ca se 6 : ca s e 7 : ca s e 8 :
System . out . p r i n t l n ( ” I t ’ s summer ! ” ) ;

16 break ;
ca s e 9 : ca s e 10 : ca s e 11 :

18 System . out . p r i n t l n ( ” I t ’ s autumn ! ” ) ;
b reak ;

20 d e f a u l t :
System . out . p r i n t l n (monthNumber + ” i s not a v a l i d month number ! ”

) ;
22 } // end sw i t ch

}
24 }

Program Output

Enter a month number [1-12]: 6

It’s summer!
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