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Overview



Class policy

Mobile
✓ Please keep your mobile phone on silent mode.

✓ Taking pictures inside the class without permission is 

prohibited.

✓ If you receive a call, kindly step out before answering it.

✓ If you need to send a message, please step out and do so.

✓ Don’t call me.

✓ Kindly avoid sending voice messages and stick to written 

messages only.



Textbook Source

Tony Gaddis, Starting Out with C++: From Control Structures 
through Objects, 8th Edition

✓ Chapter 8 (from page 485 to 534)



Array Concept
■ Array: a variable that can store multiple values of the same type


■ Values are stored in adjacent memory locations


■ Declared using [] operator

int A[5];

	 This allocates the following memory locations

Element 0 Element 1 Element 2 Element 3 Element 4









Example

Output: The second element of the array is: 2



Exercise

■ C++ program that initializes an array of integers 
with the values 6, 3, 8, 9, 1, 0, and 4. Then, print 
out the values located at index 1 and index 4 of the 
array. Also, change the values of index 1 and 2 to 45 
and 88, and print them.



Defining Array
In the definition 

int A[5]; //holds 5 integer cells

– int is the data type of the array elements

– A is the name of the array 
– 5 is the number of elements.  It shows the number of elements in 

the array. 
– Other Example 

double volumes[10];//holds 10 double cells



Array Size Declarators



Accessing Array Elements
	 Array elements (accessed by array name and subscript) can be used as regular 

variables


     0             1             2              3             4   
A

     0             1             2              3             4   
16779 88A



Array Initialization
■ Can be initialized during program execution with assignment statements 


	 A[0] = 79;  
A[1] = 82; // etc.


■ Can be initialized at array definition with an initialization list 

int A[5] = {79,82,91,77,84}; 
Or 
int A[5] = {0};//all have zero value 
int A[5] = {4};//only the first element has value 4, 

others are zero



Implicit Array Sizing

■ Can determine array size by the size of the initialization list 

short quizzes[]={12, 17, 15, 11}; 

■ Must use either array size declarator or initialization list when array is 
defined

12 17 15 11



Inputting Array Contents

	 cin can be used to input values from keyboard and store these values 
into an array element


int A[5]; // Define 5-cells array  
cout << "Enter first number ";  
cin >> A[0];  



Processing Array Contents
■ Array elements can be 


– treated as ordinary variables of the same type as the array 
– used in arithmetic operations, in relational expressions, etc. 

■ Example:


 if (A[3] >= 10000){  

x = A[3] * 0.5; 


} else {  

x = A[3] * 0.75;


}



Displaying Array Contents and the size of array
	 cout can be used to display value of the value of an array element


int A[]={10,3,4,1,6}; // Define 5-cells array  
cout << "A[0]= " << A[0] <<endl;


int size = sizeof(A)/sizeof(A[0]);


cout<<size<<endl; // 5



Array Subscripts
■ Array subscript (index) can be an integer constant, integer variable, or 

integer expression

■ Example:






Inputting All Array Elements
To access each element of an array


– Use a loop 
– Let the loop control variable be the array subscript 
– A different array element will be referenced each time through  each 

cycle of the loop




Displaying All Array Elements

To display each element of an array

– Use a loop 
– Let the loop control variable be the array subscript 
– A different array element will be referenced each time through  each 

cycle of the loop 

■



Sample input and output program of array

Output



Strings and string Objects

String is a special type of array of characters.

 It Can be processed using array name 


– Entire string at once, or  
– One element at a time by using a subscript 
string city;  
cout << "Enter city name: ";  
cin >> city;  

'H' 'a' 'w' 'l' 'e' 'r'
city[0] city[1] city[2] city[3] city[4] city[5]



Strings and string Objects



Months and Days Example
Program Output



Notes about Arrays

■ There are no checks in C++ that an array subscript is in range

■ An invalid array subscript can cause program to overwrite other memory 

locations

■ Example:


int num[3]; //composed of =>num[0], num[1], num[2]

int i = 4;  
num[i] = 25;//we don’t have num[4]

num

 [0]   [1]   [2]
25

NOTE 1: No Bounds Checking



NOTE 2: Using Increment and Decrement Operators with 
Array Elements

When using ++ and -- operators, don’t confuse the element with the subscript 

A[i]++; // adds 1 to A[i] 


A[i++]; // increments i, but has no effect on A

int score[5] = {7, 18, 9, 21, 11};

++score[2]; // Pre-increment operation on the value in score[2]

score[4]++; // Post-increment operation on the value in score[4]



int A1[]= {1,2,3,4,5};  
int A2[5];

■ Cannot copy with an assignment statement:

A2=A1 ;  //Not allowed

• But we can copy with an assignment statement inside a loop:

for (int i=0; i < 5; i++) {

A2[i] = A1[i];

}

NOTE 3: : Copying One Array to Another



Search inside an array

30

Write a program to search for an input inserted by user



Vowel counter application

This program illustrates how 
a string can be processed as 
an array of individual 
characters. It reads in a 
string, then counts the 
number of vowels in the 
string. 
using the toupper or tolower 
functions is important to 
either uppercase or 
lowercase each letter in the 
string and the string class 
member. function length() to 
determine how many 
characters are in the 
string.



Vowel counter application (Using IF Statement)



Two Dimensional Array
A two-dimensional array can be think of as a table, which will have x number of rows and y number of 
columns.


int arr[2][3];

33

row

column



Two Dimensional Array
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2 -5 6

4 0 9

1 2 3

1

2



Two Dimensional Array
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Two Dimensional Array - Input and print values
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Three Dimensional Array
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Three Dimensional Array
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Declare three dimensional array and ask user 
to input the values. After that print the array.




Temperature Readings:

39



Multi Dimensional Array - Example

Example: Ask user to decide the number of student. Then, create 3 arrays for 
name, surname and city, and let him insert the data. After that create a double 
dimensional array and send all the data in to the double dimensional array. 
Then, print the information.

40



Multi Dimensional Array

Ask user to decide the number of student. Then, create 3 arrays for name, 
surname and city, and let him insert the data. After that create a double 
dimensional array and send all the data in to the double dimensional array. 
Then, print the information.

41



Multi Dimensional Array

Ask user to decide the number of student. Then, create 3 arrays for name, 
surname and city, and let him insert the data. After that create a double 
dimensional array and send all the data in to the double dimensional array. 
Then, print the information.

42



Multi Dimensional Array

Ask user to decide the number of student. Then, create 3 arrays for name, 
surname and city, and let him insert the data. After that create a double 
dimensional array and send all the data in to the double dimensional array. 
Then, print the information.
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Multi Dimensional Array

Ask user to decide the number of student. Then, create 3 arrays for name, 
surname and city, and let him insert the data. After that create a double 
dimensional array and send all the data in to the double dimensional array. 
Then, print the information.

44



Multi Dimensional Array

Ask user to decide the number of student. Then, create 3 arrays for name, 
surname and city, and let him insert the data. After that create a double 
dimensional array and send all the data in to the double dimensional array. 
Then, print the information.
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Multi Dimensional Array

Ask user to decide the number of student. Then, create 3 arrays for name, 
surname and city, and let him insert the data. After that create a double 
dimensional array and send all the data in to the double dimensional array. 
Then, print the information.
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Multi Dimensional Array
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The output


