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At the end of this chapter, you should be
able to:

* Understand the concept of array.

* Perform the array declaration and
Initialization.

* Apply on how to access elements in an
array.

* Perform operations (summation, maximum
and minimum) in an array.

» Perform passing array to function.
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INTRODUCTION i

* In C++ programming, an array Is a data structure. It is process of group
the same categories of data.

* Array Is a collection of data of the same data type. An array allows us to
group and store same variables which have a same data type.

» Usually a variable can hold one value at a time, but by using an array,
we can store more than one value in a single variable.



INTRODUCTION (CONT.)

* Figure 6.1 shows the difference between variable and array.

Variable Arra}:

double salary double salary [3]




INTRODUCTION (CONT.)

* Figure 6.2 shows the arrays for variables-salary, name and staff ID.

Salary Name Staff Id

2000.00 }] i Lim-Teck } 25696

F 1500.00 i] i Azrazil

=
o

t 3500.00 {] [ Azrulnaim }
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An array can store many values, and each of the values i1s known as an
element and has its own array index that can be used to access it.

A variable can be easily retrieved by referring to the index.
An array index Is also known as subscripts.

A subscript Is a number that indicates the position of a particular array
element that is being used.
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ARRAY DECLARATION

As In normal programming steps, we have to declare the entire variable
before we use it. Like normal variables, arrays also have to be declared.

* An array can be declared as:

datatype arrayName|[size];

d For array declarations, firstly, type any simple data type, continue with
arrayName, with any legal identifier, and the size (in square bracket).

1 The size represents the number of elements the array contains.
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ARRAY DECLARATION (CONT.) | S

« Example of array declaration statement:

a)int listNumber [100];

= the array named listNumber which reserve 100 elements of integer
values.

b)char codeld [ 6];
* the array reserves 6 element of characters named codeld.

Memory location

Basic data type Array name l [O] int |
/ ' [1] int |

[[ Int RoomMNumber [5] ; ]] ‘ ' [2] int |
I l [3] int |

No. of element l (4] int 3

Each element
with data type int

Figure 6.5 [Ilustratton of one dumen=iona
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ARRAY INITIALIZATION )

aIn C++ programming, we can assign or initialize values to the
array. Initialization means assigning values to an array.

a The format to write the array initialization Is:
datatype arrayName[size]={elements};
= An array’s initial values are written using curly brackets

= {}and commas (,) to differentiate each element in the array as
shown In the following example.



ARRAY INITIALIZATION (CONT.)
EXAMPLE 6.2

(a) int NoCode [5] = {5, 2, 6, 8, 7};

(b) double salary [3] = {12.5, 15.6, 25.6};

(¢) char codeld [4]= {'D’, ‘O, ‘0", ‘K'};

(d) char codeld [6] = “booKk"; or char code [7] = {‘Do0K’};

Note : a string is terminated with a special sentinel,“\0” the null character.

Memory location for
double RoomNumber

l_[n]4.2 L
(oo o J b £
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ARRAY INITIALIZATION -

We can also initialize the values to an array without declaring the
size of the array.

The number of elements In an array can define the size of an
array as shown in Example 6.3.

This means we can declare an array with or without size, but we
must initialize the values to It.

There can also be a situation whereby we have declared the size
of an array with 6 and Initialized the values for 3 elements only—
the compiler will assume the next three elements are zero as
shown in Example 6.4.
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ARRAY INITIALIZATION (CONT.) |
M Memory Location for

(2) int OddList [ ]={&,5, 7,9}); OddList [}

’[ [1] ]][ 2] ]][ 3] ]
5 7 9

AN\ /

Memory Location for
salary [ ]

HEBR

(b) double salary [ ]={12.5, 15.8, 25.6};

12
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(a) int OddList [3] ={2,5,7,9};

The size defined is 3 but the values initialized are for 4 elements, so the compiler will ignore

the last value based on the sequence. So, the actual values in the array are: {2,5,7}

> : [0] [1] [2]
emory location for
OddList [3] 2 5 7

(b) int BagNo [6]={1,8,3};

The size defined is 6 but the value initialized is only for 3 elements, so the compiler will assume

the remaining 3 elements will hold zero values:
{1,2,3,0,0,04;

Memory Location for Bag No [ ]

HEBEHe

13
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= There are some restrictions In array operation that we should
consider In a few situations.

= In the first situation, an error message will appear once we want
to copy one array to another array as shown in Example 6.5.

EXAVPLE 6.5 4

Given:
int ListA [3] ={1,2,3};
int ListB [3];
ListB = ListA; //will show an error message

To overcome it, we will use the looping method to copy each element in ListA to ListB:

for (int index=0; index<3;index++)
ListB [index] = ListA [index];

14
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= We will also have a problem once we want to insert values Into

an array. We cannot insert or read data to an array using the
normal way.

= For the solution, we have to insert data to an array using the
looping method as shown in Example 6.6.

)

Given :
cin>>ListA; //will show an error

To overcome it, we will use the looping method to insert elements info ListA:
for (int index=0;index<3;index++)
cin>>ListA[index];
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RESTRICTIONS IN ARRAY OPERATION (CONT.) |

= |In another situation, we have to specify the index number once to
retrieve the value from an array or it will display an error
message. Example 6.7 shows the solution for the situation.

EXAMPLE 6.7 7

Given :
cout<<ListA; //will show an error message

To overcome it, we will use the looping method to insert elements into ListA:
for (int index=0; index<3;index++)
cout<<ListA [index];
or
cout<<ListA [index];

UNWERSI’H
TEKNOLOGI
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ACCESSING ARRAY ELEMENTS o

= The for loop I1Is commonly used to manipulate all the operations
In arrays. Usually, with the iteration or loop process, it will make
the process easier because It allows us to access the elements
by referring to the subscript in the sequence.

= Besides using for loop to perform the accessing process, we
also can access and Initialize the elements using the various
methods as shown in Example 6.8.
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ACCESSING ARRAY ELEMENTS (CONTJ

Memory location
(a) listA[2]=15; List A[]

[0]
[1]
2] 15 )
3
4]

e

-

i

WValue 15 is assigned to the subscript index 2 in ListA [2].

(b) ListB[3]= 10*2;
The total 20 is calculated and stored into element subscript 3 in the array.

Memory location

List B[]
(10 )
——

- )

UNIVERSI’H
TEKNOLOGI
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ACCESSING ARRAY ELEMENTS (CONT. <

Besides all the methods shown, we can use other ways such as
the for loop to Initialize or access arrays. Example 6.9 shows the
general form of how to read elements into an array.

As In a normal Iiteration process, we have to define the for loop
argument based on the array size.

As usual, we have to start the iteration with zero (0), and stop the
loop once we reach the arraysize-1.

The counter for the loop should be increased by one with each
iteration.
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ACCESSING ARRAY ELEMENTS (CONT.

for (intindex=0; index<arraysize; index++)
cin>>ligtA [index];

« Example 6.10 shows the general form to display the array's
contents. Here, we will also use the for loop method to display
all the elements of an array by sequence

EXAMPLE 6.10

for (int index=0, index<arraysize; index++)
cout<< listA [index]<<endl;

KNOL
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ACCESSING ARRAY ELEMENTS (CONT. J

J/Program o oreats an Array named ListNumber that can hold 10 mitialized

complete C++ valion and display them
program that amag nacsospaco i
creates an array i )
and display its S enst int AvrayBize= 10
" dotble ListNumber[ArragBiza]; [/ declarati
contents. T_h|s oo 8]; //array deckaration
program w_|II have . etar numbars into the array
an array with 10 R G = 0y <AsraySiag; £+
elements that will | Limnmber ] -/ /nibtzed
be Initialized with T P ———
values and then //arint the nmbers in the &Py
display them for (x = 0; < ArraySine x++) |

colt<<z+1<<" "<<LigtNumbar[x J=<endl;

}
retiirn 0

}
21



UN[VERSITI
TEKNOLOGI

ACCESSING ARRAY ELEMENTS (CONT. <

Example 6.12 shows a complete C++ program that creates an
array and displays its contents.

The program will have two arrays, named StudentNo and
Student Marks. Both arrays will store 3 values each.

The program will prompt the user to insert the values for the
arrays.

Then, the program will display the contents of the arrays Iin table
form as shown In the output.



ACCESSING ARRAY ELEMENTS (CONT. J

CXED

SProgram 0 oreats two arraps, named StadentNo and Student Marks, that
can read 5 valuss each and di gplay thenm.
#inchde =iogtroam-

nSing Namagpass Shi;
it madng )

{

A array dedaration

ink StadentNo [B];

double Student Meark [6]:
irth i x;

S e bar® mnmbery indo £ array

fior (i= Oy i=6; i++)

{ aout=<"Enter Studemnt ko: *;
cin==gtudentMo[i]; / read data into array
aout<"Brter Student marks: ©;
cin==gtudent Mark[i]; / read dats into arresy

}

ceout=<"Ligt of ghudant marka: “<<andl;
o t=<"gtudent Mo\ i\t Markg™=<andl;
S prind the munmberg in Ehe arragy
for (& = O x<B; x++)]

i==;

aolb=<i+] <<* "<<gtndantNo [®x]<<"\t\t\\t\t"<<gtudent MarE[=]<< andl;
}
raturn O;

}

oUoTERTT
Entar Stadant
Entar Stadant
Entar Stadant
Entar Stadant
Entar Stadant
Entar Stadant
Entar Stadant
Entar Stadant
Entar Stadant
Entar Stadant
Ligt of ptudant marks:
Stladent No
1. 1=345
=. =638
4. BBas
4. ZEB36
8. 88070

el T ;". E
WS G

UNWERSITI
TEKNOLOGI

Y@ VMARA

Fo: 123436

Marks
35
a0

80
a0

23



ACCESSING ARRAY ELEMENTS (CONTJ =

The program In Example 6.13 will declare an array named
EvenList [ ] with 10 elements In It.

The array will store 10 values consisting of even numbers that
are less than 20, then display them.

Then, the program will identify the even numbers from the list of
numbers entered by the user.



ACCESSING ARRAY ELEMENTS (CONT. J

L EXAMPLE 6.13 _

Ay Progiraery will stome evnse irinm bt ooy 1St i1 S Sy

#FHHinclhunds <icstraaan -~
VAN E S e SEutn St s
it msi T

1

Srarrag deolaraddon

it Tdgt[ 10 {1.2.5,4.65,68,7.8.9.10};
irnt is

aob=<"TLigt of all numiers frormn the aacrasgyr Hate “<<=onddls

AApasinyd s AlT inT hers i e SatrEg
forr (it = = O == 10; =++3

aoat==list[=] =="_ n";
¥

coub=<"List of evon numeerg fivoomn Ehe arrey list: “<=<andl;

SAoasint d Ene eveen mrinm bents i1y e s
for (int = = O x<10: =4+4+73{

if (Ldgt[=]ma—00 |
coat=<List[=x] <=7 _11";
1

1

FaHEarn O

1
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OUTFUT

Ligt of numbers from the array list:
,%3%4567%88610

Uﬂtﬂfﬂ?ﬂﬂﬂﬂ.ﬂ]ﬂﬂfﬂﬂﬂmmwuﬂh
24,88 10

25
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ARRAY OPERATIONS

In programming, we can perform a
few operations to solve problems
In arrays.

These operations include
summation, finding the minimum
and maximum values, searching,
deleting, merging, sorting,
traversing, and inserting.

These operations are shown In
Figure 6.7.

Array
Operations

Figure 6.7
List of amray operatons

26



UNIVERSITI
> TEKNOLOGI

TRAVERSING D

= Traversing Is an operation whereby each element in an array
IS accessed for a specific purpose.

= Actually, in the traversal operation, we will use the values In
many programs because it Is a basic operation that we have

discussed before.

= The process of printing the elements, and calculations between
the elements are all examples of the traversal operation.
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INSERTING )

Inserting Is a process of adding a new element into an
existing array.

We can add the element in the beginning, middle, or at the end of
the array.

The Iinserting process can be applicable only If the size that has
been declared is large enough. For example, an array with size 5
has only 3 elements Initialized to it. In this case, we can apply the
Insertion process.

However, if there Is not enough space (size) available, then we
cannot proceed with the operation.
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SEARCHING )

= Searching means the process of finding an element in the
array.

= If the element Is In the array, the location or the subscript of the
element will be displayed and If the element is not available In
the array, an appropriate message will be displayed.

« There are two types of searching methods available—linear
search and binary search.
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SUMMATION N

= Summation is a process of adding two or more values
together.

= S0, In arrays, summation can be performed to find the total of the
values in an array.

« Besides that, summation can also be done between any
elements In an array as will be discussed in Example 6.15.



SUMMATION (CONT.)

EXAMPLE 6.15

#include <iostream. h>
vold main( )

{

//array declaration

int listl [4]= {1, 5, 9, 8};
int list2 [B]={1,5, 9, 8, 8);

J/print the numbers after calculate them
coute<ligtl [S]+list2[3];
cout<<list1[2]+list1[3];
coute<list2[4]+list1[3];
cout<<list2[1 J+list1[2];

UNIVERS

@ MARA
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SUMMATION (CONT.) )

« Example 6.16 shows a program segment for summation
operation to find the total of an array price[ ].

« Here, for calculating the total of the values in an array, we have
declared a variable to accumulate the total.

= The variable should be initialized to zero (0) before we start to
accumulate the value.
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SUMMATION (CONT.)

EXAMPLE 6.16

Meamorylocation price [ 5]
#include <iostream> mmm ;
0 9.9 9.5 -

using namespace std;
int main( ) 1 6.5 12.0
| total=0;doubl [6]={5.5,6.5,12 3.5 5.2) : B — - '
int =U;double price = {0.0,b.0, lL.a, 5.0, b.a}; ;
for (int index=0; index<B; index++) 4 5 67 (@ a5 )
[ 4 52 219 (@ 52 )
tﬂtﬂl=mtﬁl "'I]I'I-HE' [lﬂd.E'I]', Agure 6.8
Frocess of calculatimg the
} sUmMmimaton im an arras”

cout <<*The total of prices in the array : "<<total;
return O;

33
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FINDING THE MAXIMUM )

For finding the largest value in an array, we can use the
maximum operation, which will compare each element in an

array to find the largest value.

Example 6.18 shows the general form to find the largest value.
We will use for loops and if methods to check and compare each
of the values In the array to find the maximum value.

In the operation, firstly, we have to define a variable named
MaxIndext and assign zero (0) to It.

Then, we will start to compare the values in the array using the
sequence until we fulfil the objective to find the largest value.



FINDING THE MAXIMUM S

« Example 6.18 shows the general form to find the largest value.

EXAMPLE 6.18

MaxIndex=0;
for (Index=1;index<5; iIndex++))

{

If (tnarks [Maxindex]<marks [index]
MaxIndex=index;

)
largest=marks [ MaxIndex];

35



FINDING THE MAXIMUM

EXAMPLE 6.19

#ineclude <logtream=
using namegpace std;
int main()

{
double marks [5] = {30, 45, 60, B5, 15};

int MaxIndex=0;
int largest;

for (int Index = 1; Index<5; Index++)

{
if (marks [MaxIndex]<marks [Index])

MaxIndex=index;

)
largest=marks [ MaxIndex];

cout <<“Largest value in array is : "<<largest;

return O;

)

Memory location
mark [5]

1‘,-":‘:- s T

UNIVER
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Largest value in array

m“ marks [MaxIndex] marks [index]
0 1 el 1

1 2 45
2 J 60
2 4 60
Figure 6.9
Table and memory

allocation that illustrates
the process of identifying
the maximum value

60
55
15

36
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FINDING THE MINIMUM )

= We can find the lowest value In an array using the same steps for
finding the maximum value. Here also, the operation will compare
each element in an array to find the lowest value.

« Example 6.20 shows the general form to find the lowest value In
an array. We will use for loops and if methods to check and
compare each of the values In the array to find the minimum
value.



-
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FINDING THE MINIMUM N

marks [5]
b

#include <iogtream> \ (] 30 )
using namespace std; (m 4 )
int H].E.Jll() Lowest value in array i [2] 60 jj
{ i [3] 55 jj

double marks [5] = {30, 45, 60, 55, 15}; int MinIndex=0;

int lowest;

for ( Int Index=1; Index<5; index++)
{
if (marks [MinIndex]>marks [Index])
MinIndex=index;
)
lowest=marks[ MinIndex];
cout <<“Lowest value in array 1g : "<<lowest;

. Figure 6.10
return Dv Hustration of the
} process of identifying the
minimum value
QUTPUT

Lowest value in array is: 156
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PASSINGARRAY TOFUNCTION |

Arrays can also apply in functions in C++ program.

An array can be passed as a parameter in a function. Example
6.22 shows the array usage in a function.

The program shows that a function named calculateTotal ()
receives a parameter of type array.

The function will receive the values in the array, then calculate
the total. It returns the total to the main function.
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PASSING ARRAY TO FUNCTION
LEXAVIPLE 6.22.

#include<iostream-=
uging namespace std;
//function prototype
int calculateTotal (Int [ 1);
int main()
{
int Num [] = {35, 5,7, 9};
cout<<“Total 18 "<< calculateTotal (Num)<<endl;

return O;
}
total=total+sx [1ndesc];
int calculateTotal (Intx [ ] ) 1 )
[  int total=0; , return total;

for (int iIndex=0; Index<4; Index++)
{

O rrEruT
Total 12 =<

40
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CONCLUSION N

An array Is a collection of similar data type value.

In C++ programming, array Is also known as a simple data
structure.

Array will store the group data for a temporary basis in memory.

Each data in the array Is stored Iin a sequence and has Its own
address that known as index. Index is also called as subscript.

Summation, and finding the maximum and minimum values, are
some common operations of an array method.
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