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1 Introduction and Learning Objectives
2 Arrays as data structures
3 Creating and using arrays
4 Initializing arrays
5 Iterating over an array
6 Multidimensional arrays

Printing a two-dimensional array
Iterating over a specific row
Iterating over all the columns

7 Ragged arrays
8 Enhanced for loop
9 More miscellaneous operations on arrays
10 Working with partially-filled arrays
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Arrays
Introduction and Learning Objectives

We often need to organize values so that they can be
processed

Such an organization of values is called a data structure

An array is a simple form of data structure

How to declare and access arrays?
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Arrays
Introduction and Learning Objectives

Learning Objectives:

Using arrays to organize a collection of values

Declaring array references, creating arrays, and using
these references

Initializing an array

Iterating over an array

Creating and using multidimensional arrays

Generating pseudo-random numbers using the Random
class
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Arrays
Arrays as data structures

An array is a fixed-length sequence of elements

All elements of an array have the same type
(An array has a fixed length)

Each array element can store a value

The type of the elements is called the (array) element
type

The elements are numbered

A position in the array is called the index

The index 0 indicates the position of the first element
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Arrays
Arrays as data structures
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Arrays
Arrays as data structures

We can create arrays of integers, floating-point
numbers, characters, and Boolean values (primitive
data type)

We can also create arrays of objects

The array does not actually contain the objects

It contains only references to objects

Arrays are themselves objects in Java

THEREFORE, we can create arrays of arrays
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Arrays
Creating and using arrays

Declaring array reference variables

An array reference variable is a reference (refer to
objects that are arrays)

In a reference declaration, we have to specify the
reference type

int[ ] noOfTextMessages;

Creating arrays

We use the new operator to create an array

noOfTextMessages = new int[7];
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Arrays
Creating and using arrays

Default initialization

The array creation expression says nothing about which
seven int values are stored in the array

noOfTextMessages = new int[7];

Rule: When an array is created as above, the elements
are automatically initialized to the default value for the
element type
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Arrays
Creating and using arrays
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Arrays
Creating and using arrays
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Arrays
Creating and using arrays
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Arrays
Creating and using arrays

Arrays of objects

In the same way as creating arrays of primitive types,
we can create arrays of objects

Combining the declaration of the array reference
variable and the creation of the array:

String[ ] cdTrackNames = new String[4];

What is the implicit default initial value of the four
elements? null
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Arrays
Creating and using arrays
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Arrays
Creating and using arrays
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Arrays
Creating and using arrays

The length field

Each array has a field called length whose value is the
array length

The value is set when the array is created (cannot be
changed)

The value of this field can be accessed using the dot
notation:

System.out.println(CdTrackNames.length); // Prints 4

Every array has a field called length (Every String class
has a method called length ())
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Arrays
Creating and using arrays

Accessing an array element
To access an element, we need to specify

the array reference
the index of the element in the array
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Arrays
Creating and using arrays

Array bounds

An index does not need to be integer literal: It can be
any arbitrary expression that evaluates to an int value

0 ď index value ă array length

At runtime, the index value is always checked before
accessing the array

An invalid index results in an out-of-bounds error:
(ArraylndexOutOfBoundsException)
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Arrays
Creating and using arrays

1 // Array i n i t i a l i s a t i o n
p u b l i c c l a s s A r r a y I n i t i a l i s a t i o n {

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 i n a l i n t NO OF TESTS = 5 ;

7 // Array d e c l a r a t i o n :
i n t [ ] t e s t S c o r e s ; // (1 ) Only d e c l a r a t i o n , no a r r a y c r e a t i o n

9 // Array c r e a t i o n , d e f a u l t i n i t i a l i s a t i o n and as s i gnment :
t e s t S c o r e s = new i n t [ NO OF TESTS ] ; // (2 ) Array l e n g t h

s p e c i f i e d
11 a s s e r t ( t e s t S c o r e s != n u l l ) ;

a s s e r t ( t e s t S c o r e s . l e n g t h == NO OF TESTS) ;
13 a s s e r t ( t e s t S c o r e s [ 0 ] == 0) ; // F i r s t v a l u e

a s s e r t ( t e s t S c o r e s [ NO OF TESTS ´ 1 ] == 0) ; // Las t v a l u e
15 // and the o th e r e l ement s a r e a l s o i n i t i a l i s e d to the d e f a u l t v a l u e

0 .

17 // Combined (1 ) and (2 ) .
// Array d e c l r a t i o n , c r e a t i o n , d e f a u l t i n i t i a l i s a t i o n and as s i gnment

:
19 i n t [ ] t e s t S c o r e s I I = new i n t [ NO OF TESTS ] ;

21 // Array d e c l a r a t i o n :
i n t [ ] t e s t S c o r e s I I I ; // (3 ) Only d e c l a r a t i o n , no a r r a y c r e a t i o n

23 // Array c r e a t i o n , e x p l i c i t i n i t i a l i s a t i o n and as s i gnment :
t e s t S c o r e s I I I = new i n t [ ] {47 , 55 , 58 , 41 , 52} ; // (4 ) Anonymous

a r r a y
25 a s s e r t ( t e s t S c o r e s I I I . l e n g t h == NO OF TESTS) ;

a s s e r t ( t e s t S c o r e s I I I [ 0 ] == 47) ; // F i r s t v a l u e
27 a s s e r t ( t e s t S c o r e s I I I [ NO OF TESTS ´1] == 52) ; // Las t v a l u e

// and the o th e r e l ement s a r e a l s o e x p l i c i t l y i n i t i a l i s e d
a c c o r d i n g l y .

29
// Combined (3 ) and (4 )

31 // Array d e c l a r a t i o n , c r e a t i o n , e x p l i c i t i n i t i a l i s a t i o n
// and as s i gnment :

33 i n t [ ] t e s t S c o r e s I V = new i n t [ ] {47 , 55 , 58 , 41 , 52} ;
i n t [ ] t e s t S co r e sV = {47 , 55 , 58 , 41 , 52} ; // S i m p l i f i e d form

35 // t e s t S co r e sV = {47 , 55 , 58 , 41 , 52} ; // Compi le t ime e r r o r !

37 System . out . p r i n t l n ( t e s t S co r e sV [NO OF TESTS ] ) ; // Out́ of´bounds e r r o r
}

39 }

Program Output

Exception in thread "main" java.lang.ArrayIndexOutOfBoundsException: 5
at ArrayInitialisation.main(ArrayInitialisation.java:37)
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Arrays
Creating and using arrays

Array aliases

As arrays are objects, we can create aliases to arrays:

intI[ ] messageCounters = noOfTextMessages;
String[ ] trackTitles = cdTrackNames;

messageCounters and noOfTextMessages are aliases
(the same for trackTitles and cdTrackNames)

Any alias to an array can be used to manipulate the
array
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Arrays
Creating and using arrays

Alternate notation for array declaration

There two forms for declaring arrays:

Form 1: int[ ] arrayA, arrayB, arrayC;

Form 2: int arrayA[ ], arrayB[ ], arrayC[ ];

Attention: int arrayA[ ], arrayB, arrayC[ ];

The standard convention is Form 1

Dr. R. Khedri SFWR ENG/COMP SCI 2S03 Principles of Programming
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Arrays
Initializing arrays

At the creation of an array, its length field is initialized

For more value in the elements when we create the
array, we must explicitly specify the values

It is called (explicit) array initialization

	  

It creates an anonymous array

A typical use for an anonymous array: as parameter in
a method call
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Arrays
Initializing arrays

	  

The reference value returned by the array creation
expression can be assigned to an array variable

int[ ] testScores;
testScores = new int[ ] {47, 55, 58, 41, 52};

OR

int[ ] testScores = new int[ ] {47, 55, 58, 41, 52};

Dr. R. Khedri SFWR ENG/COMP SCI 2S03 Principles of Programming
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Arrays
Initializing arrays

Simplified form:

int[ ] testScores = {47, 55, 58, 41, 52};
Examples

boolean[ ] booleanArray = new boolean[ ] {true,
false, false, true};

char[ ] charArray = {’J’, ’a’, ’v’, ’a’};

double fpArray= new double[ ] {25.0, 3.14, 1. 5};

String[ ] pets = {”crocodiles”, ”elephants”,
”crocophants” , ”elediles”};

pets = new String[ ] {”cat”, null, ”dog”}; //
pets[1] does not refer to an object

Dr. R. Khedri SFWR ENG/COMP SCI 2S03 Principles of Programming
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Arrays
Initializing arrays

1 // Array i n i t i a l i s a t i o n
p u b l i c c l a s s A r r a y I n i t i a l i s a t i o n {

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 i n a l i n t NO OF TESTS = 5 ;

7 // Array d e c l a r a t i o n :
i n t [ ] t e s t S c o r e s ; // (1 ) Only d e c l a r a t i o n , no a r r a y c r e a t i o n

9 // Array c r e a t i o n , d e f a u l t i n i t i a l i s a t i o n and as s i gnment :
t e s t S c o r e s = new i n t [ NO OF TESTS ] ; // (2 ) Array l e n g t h

s p e c i f i e d
11 a s s e r t ( t e s t S c o r e s != n u l l ) ;

a s s e r t ( t e s t S c o r e s . l e n g t h == NO OF TESTS) ;
13 a s s e r t ( t e s t S c o r e s [ 0 ] == 0) ; // F i r s t v a l u e

a s s e r t ( t e s t S c o r e s [ NO OF TESTS ´ 1 ] == 0) ; // Las t v a l u e
15 // and the o th e r e l ement s a r e a l s o i n i t i a l i s e d to the d e f a u l t v a l u e

0 .

17 // Combined (1 ) and (2 ) .
// Array d e c l r a t i o n , c r e a t i o n , d e f a u l t i n i t i a l i s a t i o n and as s i gnment

:
19 i n t [ ] t e s t S c o r e s I I = new i n t [ NO OF TESTS ] ;

21 // Array d e c l a r a t i o n :
i n t [ ] t e s t S c o r e s I I I ; // (3 ) Only d e c l a r a t i o n , no a r r a y c r e a t i o n

23 // Array c r e a t i o n , e x p l i c i t i n i t i a l i s a t i o n and as s i gnment :
t e s t S c o r e s I I I = new i n t [ ] {47 , 55 , 58 , 41 , 52} ; // (4 ) Anonymous

a r r a y
25 a s s e r t ( t e s t S c o r e s I I I . l e n g t h == NO OF TESTS) ;

a s s e r t ( t e s t S c o r e s I I I [ 0 ] == 47) ; // F i r s t v a l u e
27 a s s e r t ( t e s t S c o r e s I I I [ NO OF TESTS ´1] == 52) ; // Las t v a l u e

// and the o th e r e l ement s a r e a l s o e x p l i c i t l y i n i t i a l i s e d
a c c o r d i n g l y .

29
// Combined (3 ) and (4 )

31 // Array d e c l a r a t i o n , c r e a t i o n , e x p l i c i t i n i t i a l i s a t i o n
// and as s i gnment :

33 i n t [ ] t e s t S c o r e s I V = new i n t [ ] {47 , 55 , 58 , 41 , 52} ;
i n t [ ] t e s t S co r e sV = {47 , 55 , 58 , 41 , 52} ; // S i m p l i f i e d form

35 // t e s t S co r e sV = {47 , 55 , 58 , 41 , 52} ; // Compi le t ime e r r o r !

37 System . out . p r i n t l n ( t e s t S co r e sV [NO OF TESTS ] ) ; // Out́ of´bounds e r r o r
}

39 }
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Arrays
Iterating over an array

A common task in programming is accessing elements
in an array successively

Accessing elements of an array successively is called
iteration over the array

How to iterate on an array with n elements?

A counter-controlled for( ; ; ) loop is convenient for
iterating over arrays

// Code pattern for iterating over an array.
for (int index = 0; index ă array.length; index++) {

// ... current element given by array[index] ...
}

Dr. R. Khedri SFWR ENG/COMP SCI 2S03 Principles of Programming
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Arrays
Iterating over an array

1 /∗
∗ F i nd i ngE l emen t I nA r r a y

3 ∗ To i l l u s t r a t e compar ing a l l v a l u e s i n an a r r a y wi th a g i v en v a l u e
∗/

5
p u b l i c c l a s s F i nd i ngE l emen t I nA r r a y {

7 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 ) {
i n t MY VALUE = 23 , p o s i t i o n = ´1;

9 boo l ean found = f a l s e ;
i n t [ ] myArray = new i n t [ ] {2 , 45 , 34 , 35 , 3 , 5 , 6 , 10 , 23 , 17} ;

11 f o r ( i n t i ndex = 0 ; i nd ex < myArray . l e n g t h && ! found ; i nd ex++) {
i f ( myArray [ i nd e x ] == MY VALUE) {

13 found = t r u e ;
}

15 p o s i t i o n++;
}

17 i f ( found ) {
System . out . p r i n t f ( ”The va l u e %3d i s found i n the a r r a y at the

i ndex %d %n” , MY VALUE, p o s i t i o n ) ;
19 } e l s e {

System . out . p r i n t f ( ”The va l u e %3d i s NOT found i n the a r r a y%n” ,
MY VALUE) ;

21 }
}

23 }

Program Output

The value 23 is found in the array at the index 8
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Arrays
Iterating over an array

1 /∗
∗ F i nd i ngE l emen t I nA r r a y

3 ∗ To i l l u s t r a t e compar ing a l l v a l u e s i n an a r r a y wi th a g i v en v a l u e
∗/

5
p u b l i c c l a s s SumElementsOfArray {

7 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 ) {
i n t sum = 0 ;

9
i n t [ ] myArray = new i n t [ ] {2 , 45 , 34 , 35 , 3 , 5 , 6 , 10 , 23 , 17} ;

11
f o r ( i n t i ndex = 0 ; i nd ex < myArray . l e n g t h ; i nd e x++) {

13 sum += myArray [ i nd e x ] ;
}

15
System . out . p r i n t f ( ”The sum o f the e l ement s i n the a r r a y i s %4d %n” ,

sum) ;
17 }

}

Program Output

The sum of the elements in the array is 180
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Arrays
Iterating over an array

impor t j a v a . u t i l . Scanner ;
2 p u b l i c c l a s s A r r a y I t e r a t i o n 1 {

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 ) {
// Array wi th the names o f week days

6 S t r i n g [ ] daysOfTheWeek = {”Monday” , ”Tuesday” , ”Wednesday” ,
”Thursday ” , ” F r i d a y ” , ” Saturday ” , ”Sunday”

} ;
8 // Array wi th the no . o f t e x t messages s en t du r i n g a day .

i n t [ ] noOfTextMessages = new i n t [ 7 ] ;
10

// E x p l i c i t i n i t i a l i s a t i o n
12 noOfTextMessages [ 0 ] = 20 ; // Monday

noOfTextMessages [ 1 ] = 12 ; // Tuesday
14 noOfTextMessages [ 2 ] = 13 ; // Wednesday

noOfTextMessages [ 3 ] = noOfTextMessages [ 1 ] ; // Thursday
16 noOfTextMessages [ 4 ] = 10 ; // F r i d a y

noOfTextMessages [ 5 ] = noOfTextMessages [ 0 ] ; // Saturday
18 noOfTextMessages [ 6 ] = noOfTextMessages [ 2 ] + 4 ; // Sunday

20 // Setup to read from the t e rm i n a l window .
Scanner keyboard = new Scanner ( System . i n ) ;

22
// Problem (1) Find how many days have t h e i r number o f t e x t messages

24 // equa l to or g r e a t e r than a s p e c i f i e d l owe r bound .
System . out . p r i n t ( ” Ente r the l owe r bound f o r ” +

26 ” the no . o f t e x t messages : ” ) ;
i n t lowerBound = keyboard . n e x t I n t ( ) ;

28 i n t noOfDays = 0 ;
f o r ( i n t i ndex = 0 ; i nd ex < noOfTextMessages . l e n g t h ; i nd e x++) {

30 i f ( noOfTextMessages [ i nd e x ] >= lowerBound ) {
noOfDays++;

32 }
}

34 System . out . p r i n t l n ( ”No . o f days w i th more than ” + lowerBound +
” t e x t messages : ” + noOfDays ) ;

36
// Problem (2) Find the l owe s t number o f messages s en t du r i n g the

week .
38 i n t lowestNoOfTextMessages = noOfTextMessages [ 0 ] ;

f o r ( i n t i ndex = 1 ; i nd ex < noOfTextMessages . l e n g t h ; i nd e x++) {
40 i f ( lowestNoOfTextMessages > noOfTextMessages [ i nd e x ] ) {

lowestNoOfTextMessages = noOfTextMessages [ i nd e x ] ;
42 }

}
44 System . out . p r i n t l n ( ”Lowest no . o f t e x t messages : ” +

lowestNoOfTextMessages ) ;
46

// Problem (3) Find the h i g h e s t no . o f t e x t messages s en t du r i n g
48 // the week and the days on which tha t number o f messages were s en t .

// Find the h i g h e s t no . o f t e x t messages s en t du r i n g a day .
50 i n t h ighestNoOfTextMessages = 0 ;

f o r ( i n t i ndex = 0 ; i nd ex < noOfTextMessages . l e n g t h ; i nd e x++) {
52 i f ( h ighestNoOfTextMessages < noOfTextMessages [ i nd e x ] ) {

h ighestNoOfTextMessages = noOfTextMessages [ i nd e x ] ;
54 }

}
56 System . out . p r i n t l n ( ” H ighe s t no . o f t e x t messages : ” +

highestNoOfTextMessages ) ;
58 // P r i n t a l l days w i th the h i g h e s t no . o f t e x t messages s en t .

System . out . p r i n t l n ( ”Days wi th the h i g h e s t no . o f t e x t messages : ” ) ;
60 f o r ( i n t i ndex = 0 ; i nd ex < noOfTextMessages . l e n g t h ; i nd e x++) {

i f ( h ighestNoOfTextMessages == noOfTextMessages [ i nd e x ] ) {
62 System . out . p r i n t l n ( daysOfTheWeek [ i nd ex ] ) ;

}
64 }

66 // Problem (4) Find the t o t a l number o f messages s en t du r i n g the
week .

i n t tota lNoOfTextMessages = 0 ;
68 f o r ( i n t i ndex = 0 ; i nd ex < noOfTextMessages . l e n g t h ; i nd e x++) {

tota lNoOfTextMessages += noOfTextMessages [ i nd e x ] ;
70 }

System . out . p r i n t l n ( ” Tota l no . o f t e x t messages : ” +
72 tota lNoOfTextMessages ) ;

}
74 }
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Arrays
Iterating over an array

Iterating over an array of objects

// Array i t e r a t i o n
2 p u b l i c c l a s s A r r a y I t e r a t i o n 2 {

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 S t r i n g [ ] cdTrackNames = {

”Symphony No . 1 i n C major ” ,
6 ”Symphony No . 2 i n D major ” ,

”Symphony No . 3 i n É f l a t major ” ,
8 ”Symphony No . 4 i n B́ f l a t major ” ,

”Symphony No . 5 i n C minor ” ,
10 n u l l

} ;
12 cdTrackNames [ 5 ] = cdTrackNames [ 0 ] + ” (CBC o r c h e s t r a ) ” ;

14 // P r i n t a l l t r a c k names wi th the word ” Java ” i n them .
f o r ( i n t trackNumber = 0 ; // (1 )

16 trackNumber < cdTrackNames . l e n g t h ;
trackNumber++) {

18 i f ( cdTrackNames [ trackNumber ] . i ndexOf ( ” i n C” ) != ´1) {
System . out . p r i n t l n ( cdTrackNames [ trackNumber ] ) ;

20 }
}

22 }
}

Program Output

Symphony No. 1 in C major
Symphony No. 5 in C minor
Symphony No. 1 in C major (CBC orchestra)
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Arrays
Multidimensional arrays

So far, we used simple or one-dimensional arrays

To navigate within one-dimensional array, one index is
needed

Instead of using several same size simple arrays, we use
multidimensional arrays

How we can declare, create, initialize and use
multidimensional arrays?

Multidimensional arrays can be implemented in Java by
creating arrays of arrays

The number of indices indicates the dimension of the
array
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Arrays
Multidimensional arrays
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Arrays
Multidimensional arrays
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Arrays
Multidimensional arrays
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Arrays
Multidimensional arrays

	  

We can also declare, create and initialize the
two-dimensional array weeklyData as follows:

int [ ] [ ] weeklyData = {
{12, 10, 22, 33, 19, 27, 16},
{45, 55, 44, 34, 39, 15, 11},
{18, 26, 36, 40, 24, 11, 20}

}
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Arrays
Multidimensional arrays

Printing a two-dimensional array
1 // Mult i´d imen s i o n a l Ar ray I t e r a t i o n u s i n g f o r ( ; ; ) l oop

p u b l i c c l a s s Mu l t i d im e n s i o n a l A r r a y I t e r a t i o n 1 {
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 [ ] [ ] week lyData = { // Dec l a r a t i o n , c r e a t i o n and i n i t i a l i s a t i o n .
7 {12 , 10 , 22 , 33 , 19 , 27 , 16} , // 1 s t mob i l e phone

{45 , 55 , 44 , 34 , 39 , 15 , 11} , // 2nd mob i l e phone
9 {18 , 26 , 36 , 40 , 24 , 11 , 20} // 3 rd mob i l e phone

} ;
11

// Problem (1) P r i n t the data i n t a b u l a r form
13 f o r ( i n t phone Index = 0 ;

phone Index < weeklyData . l e n g t h ;
15 phone Index++) {

System . out . p r i n t ( ”Phone i ndex ” + phone Index + ” : ” ) ;
17 f o r ( i n t day Index = 0 ;

day Index < weeklyData [ phone Index ] . l e n g t h ;
19 day Index++) {

System . out . p r i n t f ( ”%4d” , week lyData [ phone Index ] [ day Index ] ) ;
21 }

System . out . p r i n t l n ( ) ;
23 }

25 }
}

Program Output

Phone index 0: 12 10 22 33 19 27 16
Phone index 1: 45 55 44 34 39 15 11
Phone index 2: 18 26 36 40 24 11 20
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Arrays
Multidimensional arrays

Iterating over a specific row
// Mult i´d imen s i o n a l Ar ray I t e r a t i o n u s i n g f o r ( ; ; ) l oop

2 p u b l i c c l a s s Mu l t i d im e n s i o n a l A r r a y I t e r a t i o n 2 {

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 ) {

6 i n t [ ] [ ] week lyData = { // Dec l a r a t i o n , c r e a t i o n and i n i t i a l i s a t i o n .
{12 , 10 , 22 , 33 , 19 , 27 , 16} , // 1 s t mob i l e phone

8 {45 , 55 , 44 , 34 , 39 , 15 , 11} , // 2nd mob i l e phone
{18 , 26 , 36 , 40 , 24 , 11 , 20} // 3 rd mob i l e phone

10 } ;

12
// Problem (2) Find the t o t a l number o f t e x t messages s en t from

14 // the mob i l e phone i n d i c a t e d by i ndex 1
i n t sumWeek = 0 ;

16 f o r ( i n t day Index = 0 ; day Index < weeklyData [ 1 ] . l e n g t h ; day Index++)
{

sumWeek += weeklyData [ 1 ] [ day Index ] ;
18 }

System . out . p r i n t l n (
20 ” Tota l no . o f t e x t messages s en t from the mob i l e phone g i v en ” +

” by i ndex 1 : ” + sumWeek) ;
22 }

}

Program Output

Total no. of text messages sent from the mobile phone given by index 1: 243
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Arrays
Multidimensional arrays

Iterating over all the columns
1 // Mult i´d imen s i o n a l Ar ray I t e r a t i o n u s i n g f o r ( ; ; ) l oop

p u b l i c c l a s s Mu l t i d im e n s i o n a l A r r a y I t e r a t i o n 3 {
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 [ ] [ ] week lyData = { // Dec l a r a t i o n , c r e a t i o n and i n i t i a l i s a t i o n .
7 {12 , 10 , 22 , 33 , 19 , 27 , 16} , // 1 s t mob i l e phone

{45 , 55 , 44 , 34 , 39 , 15 , 11} , // 2nd mob i l e phone
9 {18 , 26 , 36 , 40 , 24 , 11 , 20} // 3 rd mob i l e phone

} ;
11

// Problem (3) Find the t o t a l number o f t e x t messages s en t from a l l
13 // mob i l e phones on Wednesday ( day i ndex 2)

i n t sumMessages = 0 ;
15 f o r ( i n t phone Index = 0 ;

phone Index < weeklyData . l e n g t h ;
17 phone Index++) {

sumMessages += weeklyData [ phone Index ] [ 2 ] ;
19 }

System . out . p r i n t l n (
21 ” Tota l no . o f t e x t messages s en t from a l l mob i l e phones on” +

” Wednesday : ” + sumMessages ) ;
23 }

}

Program Output

Total no. of text messages sent from all mobile phones on Wednesday: 102
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Arrays
Multidimensional arrays

Iterating over all the columns
// Mult i´d imen s i o n a l Ar ray I t e r a t i o n u s i n g f o r ( ; ; ) l oop

2 p u b l i c c l a s s Mu l t i d im e n s i o n a l A r r a y I t e r a t i o n 4 {

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 ) {

6 i n t [ ] [ ] week lyData = { // Dec l a r a t i o n , c r e a t i o n and i n i t i a l i s a t i o n .
{12 , 10 , 22 , 33 , 19 , 27 , 16} , // 1 s t mob i l e phone

8 {45 , 55 , 44 , 34 , 39 , 15 , 11} , // 2nd mob i l e phone
{18 , 26 , 36 , 40 , 24 , 11 , 20} // 3 rd mob i l e phone

10 } ;

12
// Problem (4) Find which days the t o t a l no . o f t e x t messages s en t

14 // from a l l mob i l e phones i s g r e a t e r than 100 .
f o r ( i n t day Index = 0 ; day Index < weeklyData [ 0 ] . l e n g t h ; day Index++)

{
16 i n t sumDays = 0 ;

f o r ( i n t phone Index = 0 ;
18 phone Index < weeklyData . l e n g t h ;

phone Index++) {
20 sumDays += weeklyData [ phone Index ] [ day Index ] ;

}
22 i f ( sumDays > 100) {

System . out . p r i n t l n ( ”The day wi th i ndex ” + day Index +
24 ” has ove r 100 t e x t messages r e g i s t e r e d . ” ) ;

}
26 }

}
28 }

Program Output

The day with index 2 has over 100 text messages registered.
The day with index 3 has over 100 text messages registered.
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Arrays
Ragged arrays

Ragged arrays:
Each row in a two-dimensional array is a simple array

HOWEVER, inner simple arrays need not have the
same length
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Arrays
Ragged arrays

// Us ing ragged a r r a y s
2 p u b l i c c l a s s RaggedArrays {

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 ) {

6 // (1 ) Crea te and i n i t i a l i s e the two´d imen s i o n a l a r r a y
// wi th r a i n f a l l data

8 doub l e [ ] [ ] r a i n f a l l D a t a = {
{56 .6 , 30 .2} , // Two weather s t a t i o n s

10 {20.5} , // One weather s t a t i o n
{15 .8 , 7 . 0 , 45 . 8 , 0.6} // Four weather s t a t i o n s

12 } ;

14 // P r i n t r a i n f a l l data .
f o r ( i n t r e g i o n I n d e x = 0 ;

16 r e g i o n I n d e x < r a i n f a l l D a t a . l e n g t h ;
r e g i o n I n d e x++) {

18 System . out . p r i n t f ( ” R a i n f a l l f o r r e g i o n%2d : ” , r e g i o n I n d e x ) ;
f o r ( i n t s t a t i o n I n d e x = 0 ; //

(2 )
20 s t a t i o n I n d e x < r a i n f a l l D a t a [ r e g i o n I n d e x ] . l e n g t h ;

s t a t i o n I n d e x++) {
22 System . out . p r i n t f ( ”%10.2 f ” ,

r a i n f a l l D a t a [ r e g i o n I n d e x ] [ s t a t i o n I n d e x ] ) ;
24 }

System . out . p r i n t l n ( ) ;
26 }

}
28 }

Program Output

Rainfall for region 0: 56.60 30.20
Rainfall for region 1: 20.50
Rainfall for region 2: 15.80 7.00 45.80 0.60
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Arrays
Enhanced for loop

We often want to iterate over a collection of elements,
such as an array, modifying the elements
(for ( ; ; ) loop)

We need a for loop that is tailored to successively
reading all the values in a collection
(Enhanced for loop: for( : ) )

In each iteration of this loop the current element can
be accessed

The body of the for( : ) loop is executed for each value
in the collection
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Arrays
Enhanced for loop

	  

The for( ; ; ) loop above rewritten using the enhanced
for loop
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Arrays
Enhanced for loop

The type of the element variable is the element type of
the collection

The for ( : ) loop iterates over the specified collection

For each iteration of the loop, the element variable is
assigned a new value from the collection

The element variable is declared in the header

THEREFORE, it is a local variable

With the for ( : ) loop we also avoid out-of-bounds
errors
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Arrays
Enhanced for loop

Cases where for( ; ; ) is preferable to the for( : )

Requiring the index to access particular element(s) or
change element value(s)

Iteration over more than one collection simultaneously

Iteration needs to be in increments other than one

The direction of the iteration is in reverse order
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Arrays
More miscellaneous operations on arrays

// Misc . Ar ray Ope ra t i on s
2 p u b l i c c l a s s M i s cAr rayOpe ra t i on s1 {

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 // Problem (1) Copying an a r r a y o f p r i m i t i v e v a l u e s

i n t [ ] i n t V a l u e s I = {1 , 3 , 1949} ; // Copy from t h i s
a r r a y

6 i n t [ ] i n t V a l u e s I I = new i n t [ i n t V a l u e s I . l e n g t h ] ; // to t h i s a r r a y .
f o r ( i n t i = 0 ; i < i n t V a l u e s I . l e n g t h ; i++) {

8 i n t V a l u e s I I [ i ] = i n t V a l u e s I [ i ] ;
}

10 }
}

Dr. R. Khedri SFWR ENG/COMP SCI 2S03 Principles of Programming
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Arrays
More miscellaneous operations on arrays

1 // Misc . Ar ray Ope ra t i on s
p u b l i c c l a s s M i s cAr rayOpe ra t i on s2 {

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 ) {
// Problem (2) Copying an a r r a y o f o b j e c t s ( Re f e r en c e v a l u e copy ing )

5 S t r i n g [ ] r e f V a l u e s I = {” 1 . ” , ”March” , ”1949”} ; // Copy from t h i s
a r r a y

S t r i n g [ ] r e f V a l u e s I I = new S t r i n g [ r e f V a l u e s I . l e n g t h ] ; // to t h i s
a r r a y .

7 f o r ( i n t i = 0 ; i < r e f V a l u e s I . l e n g t h ; i++) {
r e f V a l u e s I I [ i ] = r e f V a l u e s I [ i ] ;

9 }
}

11 }
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Arrays
More miscellaneous operations on arrays

1 // Misc . Ar ray Ope ra t i on s
p u b l i c c l a s s M i s cAr rayOpe ra t i on s3 {

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 ) {
// Problem (1) Copying an a r r a y o f p r i m i t i v e v a l u e s

5 i n t [ ] i n t V a l u e s I = {1 , 3 , 1949} ; // Copy from t h i s
a r r a y

i n t [ ] i n t V a l u e s I I = new i n t [ i n t V a l u e s I . l e n g t h ] ; // to t h i s a r r a y .
7 // Problem (3) Comparing a r r a y s o f p r i m i t i v e v a l u e s

boo l ean equa lVa l u e s = t r u e ;
9 f o r ( i n t i = 0 ; equa lVa l u e s && i < i n t V a l u e s I . l e n g t h ; i++){

i f ( i n t V a l u e s I [ i ] != i n t V a l u e s I I [ i ] ) {
11 equa lVa l u e s = f a l s e ;

}
13 System . out . p r i n t f ( ” I n t V a l u e I [%d ] i s equa l to %d and I n t V a l u e I I [%d ]

i s equa l to %d %n” , i , i n t V a l u e s I [ i ] , i , i n t V a l u e s I I [ i ] ) ;
}

15 S t r i n g no tS t r = ”not ” ;
i f ( e qua lVa l u e s ) {

17 no tS t r =”” ;
}

19 System . out . p r i n t l n ( ” Ar r ay s i n t V a l u e s I and i n t V a l u e s I I a r e ” + no tS t r
+

” equa l ” ) ;
21 }

}

Program Output

IntValueI[0] is equal to 1 and IntValueII[0] is equal to 0
Arrays intValuesI and intValuesII are not equal
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Arrays
More miscellaneous operations on arrays

// Misc . Ar ray Ope ra t i on s
2 p u b l i c c l a s s M i s cAr rayOpe ra t i on s4 {

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 S t r i n g [ ] r e f V a l u e s I = {” 1 . ” , ”March” , ”1949”} ; // Copy from t h i s

a r r a y
S t r i n g [ ] r e f V a l u e s I I = new S t r i n g [ r e f V a l u e s I . l e n g t h ] ; // to t h i s

a r r a y .
6 f o r ( i n t i = 0 ; i < r e f V a l u e s I . l e n g t h ; i++) {

r e f V a l u e s I I [ i ] = r e f V a l u e s I [ i ] ;
8 }

10 // Problem (4) Comparing a r r a y s o f o b j e c t s f o r r e f e r e n c e v a l u e
e q u a l i t y

S t r i n g [ ] r e f V a l u e s I I I = {”1949” , ”March” , ” 1 . ”} ;
12 boo l ean equa lRe fVa l u e s = t r u e ;

f o r ( i n t i = 0 ; equa lRe fVa l u e s && i < r e f V a l u e s I I I . l e n g t h ; i++) {
14 i f ( r e f V a l u e s I I I [ i ] != r e f V a l u e s I I [ i ] ) {

equa lRe fVa l u e s = f a l s e ;
16 }

}
18 S t r i n g no tS t r = ”not ” ;

i f ( e qua lRe fVa l u e s ) {
20 no tS t r =”” ;

}
22 System . out . p r i n t l n ( ” Ar r ay s r e f V a l u e s I I I and r e f V a l u e s I I a r e ” +

no tS t r + ” equa l ” ) ;
24 }

}

Program Output

Arrays refValuesIII and refValuesII are not equal
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Arrays
Working with partially-filled arrays
1 impor t j a v a . u t i l . Scanner ;

3 p u b l i c c l a s s P a r t i a l l y F i l l e d A r r a y s {
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
// Setup to read from the t e rm i n a l window

7 Scanner keyboard = new Scanner ( System . i n ) ;

9 // Crea te the a r r a y to ho ld maximum 50 words
S t r i n g [ ] s e n t enc e = new S t r i n g [ 5 0 ] ;

11
System . out . p r i n t ( ” Ente r a s en t en c e ( t e rm i n a t e w i th \”EOL\”) : ” ) ;

13
i n t word Index = ´1;

15 S t r i n g word = keyboard . nex t ( ) ; // Read the f i r s t word .
wh i l e ( ! word . e qu a l s ( ”EOL” ) && wordIndex < s en t en c e . l e n g t h ) { // (1 )

17 word Index++; // Index i s i nc r emented b e f o r e
s t o r i n g

s en t en c e [ word Index ] = word ;
19 word = keyboard . nex t ( ) ; // Read the next word .

}
21 i n t wordCount = wordIndex + 1 ;

System . out . p r i n t l n ( ”No . o f words : ” + wordCount ) ;
23

// P r i n t the words i n r e v e r s e .
25 f o r ( i n t i = wordCount ´ 1 ; i >= 0 ; i ´́ ) { // (2 )

System . out . p r i n t f ( ”%s ” , s en t enc e [ i ] ) ;
27 }

System . out . p r i n t l n ( ) ;
29 }

}

Program Output

Enter a sentence (terminate with "EOL"): Don’t worry, be happy. EOL
No. of words: 4
happy. be worry, Don’t
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