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Structured Programming
Lecture 10 — Arrays



Arrays

An array is a series of elements of the same type placed in contiguous
memory locations that can be individually referenced by adding an index
to a unique identifier.

That means that, for example, we can store 5 values of type int in an
array without having to declare 5 different variables, each one with a
different identifier. Instead of that, using an array to store 5 different
values of the same type, int for example, with a unique identifier.



For example: an array to contain 5 integer values of type int called age
could be represented like this:

0 1 2 3 4

age

int

where each blank panel represents an element of the array, that in
this case are integer values of type int. These elements are
numbered from O to 4 since in arrays the first index is always O,

independently of its length. Like a regular variable, an array must
be declared before it is used.



Array of One Dimensional
A typical declaration for one dimensional array (1-D) in C++ is:

General Form of 1-D Array

Data-type Array-name [Size];

where data-type is a valid type (like int, float...), array-name is a valid
identifier and the size field (which is always enclosed in square brackets
[]), specifies how many of these elements the array has to contain

index

For example: T ’ ________ N
int age[10]; oo LI L EEEL
float degree[5]; RNy, | e

array-name content



Initializing Array of One Dimensional

To declare an array, we have the possibility to assign initial values to each
one of its elements by enclosing the values in braces { }. For examples:

int billy [5] ={ 16, 2, 77, 40, 12071 }; This declaration would have created

an array like this:

0 1 2 3 4
billy 16 77 40 12071

[=J

The amount of values between braces { } must not be larger than the
number of elements that we declare for the array between square
brackets [ ]. For example in the example of array billy we have declared

that it has 5 elements and in the list of initial values within braces { } we
have specified 5 values, one for each element.




Note: When an initialization of values is provided for an array, C++ allows
the possibility of leaving the square brackets empty [ ]. In this case, the
compiler will assume a size for the array that matches the number of

values included between braces { }
For example: int billy [ ] = {16, 2, 77, 40, 12071};

Accessing the Values of an Array

Access to each array element is achieved by written name of array, followed
by brackets delimiting a variable in the brackets which are called the array
index. Following the previous examples in which billy had 5 elements and
each of those elements was of type int, the name which we can use to refer
to each element is the following:



billy[0] billy[l] billy[2] billy[3] billy[4]

bllly

* For example, to store the value 75 in the third element of billy, we
could write the following statement:

billy[2] = 75

and, for example, to pass the value of the third element of billy to a
variable called a, we could write:

a = billy[2];
int billy[5]; // declaration of a new array
billy[2] = 75; // access to an element of the array.



Read and Write Array Elements

e cin>>numli]; \\ read elements
e cout<<numli]; \\ print elements

Eﬁ(ample 1: Write a C++ program to initialize array num to read 10 integers and print
them.

Solution 1

Output:
#include <iostream.h> 1
# include <conio.h> g
main () 66
{ 99
. 66
int num [10] ={1, 4, 8§, 66, 99, 66, 22, 54,87, 77 }; 22
for (inti=0;i<10; i++) ;‘7‘
cout << num [i] << "\n" ; getch () ; 77

}



Solution 2

#include<iostream.h>

# include<conio.h>

main ()

d

int num [10] :
for(mt1=0;1<10;1++)
cin >> num [1] ;
for(mmt1=0;1<10;1t++)
cout << num [1] <<"\n" ;
getch () ;
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Array of Two Dimensional

* Two dimensional array are often used to represent tables of values
consisting of information arranged in rows and columns. To identify a
particular table element, we must specify two subscripts.

* By convention, the first identifies the element's row and the second
identifies the element's column.

* Arrays that require two subscripts to identify a particular element are
called two-dimensional arrays or 2-D arrays.

* Figure below illustrates a two-dimensional array, a. The array contains
three rows and four columns, so it is said to be a 3-by-4 array. In
general, an array with m rows and n columns is called an m-by-n
array.



Two-dimensional array with three rows and four columns.
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A typical declaration for two dimensional array (2-D) in C++ 1s:

General Form of 2-D Array

Data-type Array-name [Row-Size][Column-Size];




Example: _int a[10][10]; / .
int num [3] [4]; 0

/7 0]0,0]0,1]0,210,3
I'OWL 111,00 11,2]1,3
212,0] 2, 2,3
Ce e . . . N
Initializing Array of Two Dimensiona index
Example:
a[2][3]1={{1,2,3},{4,5,6} }; e




Read and Write Array Elements

Example 3: Write a C++ program to read 6 numbers, 3 numbers per row, and print
them.

#include<iostream.h>
# include<conio.h>

main ()

{ Output:

inta[2][3]: 145678

inti,;: B A e A

for(i=0;:;i<2;i++) 145
for(j=0;:;)<3;j++) 678

cin>>a[i][j];

cout <<"-+—i—i-++—i—l—i—|—H—i—i—H—+\n";
for(1=0;1<2;1++)
{
for(j=0;3J<3;j)++)
cout<<al[1][j];
cout << endl ;

}
getch () ;

H



Example 4: Write a C++ program to read 3*3 2D-array, then find the summation of

the array elements, finally print these elements.
#include<iostream.h>

# include<conio.h>

main ()

{

mta[3][3];

inti, j,sum =0 ;

for(1=0;1<3;1++)
for(j=0:;3<3;j++)
cin>>alil[j];

for(1=0;:;1<3;1++)

for (j=0:3)<3;j++)
sum+=a[i]l[j];

cout << "sum is: " << sum << endl ;

for(1=0;1<3;1++) sum is: 45

{ 123
for(J=0;:;3<3;3++) 456
cout<<al[i][j]: 789
cout << endl ;

h
getch () ;
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Exercises

* Q1: Write C++ program to find the maximum value in array of 8
numbers. Q2: Write C++ program to split the odd numbers and even
numbers of one array contains 20 numbers into two arrays.

* Q3: Write C++ program to read two arrays one dimensional a[5],b[5]
and print the sum of elements of two arrays in array c.

* Q4: Write C++ program to read one dimensional array 1-D a[10] and
compute the following: 1- count the numbers divisible by 5. 2-
multiply the even number by 2 and multiply the odd nhumber by 3 and
print array. 3- print the sum of first number and last number.

* Q5:Write a C++ program to read 3*4 2D-array, then find the
summation of each row.



Exercises

e Q6: Write a C++ program to read 3*4 2D-array, then replace each
value equal 5 with O.

* Q7:Write a C++ program to read 4*4 2D-array, and replace each
element in the main diagonal with one.

* Q8: Write a C++ Program to read array two dimensional a(3x3) and
find the following:

* 1. find the sum of element in the last row.
* 2. replace each element of the third column by value 10.
* 3. replace each element of the first row by the value 5.



