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Lectures Notes: Handout 8| Dr. Ghriga 

Arrays – Basic Concepts 

Arrays Hold Multiple Values of the Same Type 

Computing Concept: An array holds and allows you to work with multiple values of the same 
data type. The values are stored in a contiguous space in memory. 

The variables we have used so far allow us to hold one value at a time. Each of the following 
variable definitions reserves only enough memory for one value of the specified type: 

int x;    
double salary; 
char letter; 

 

The allocation of memory occurs during the execution of the program. 

What is an array? 

An array is a collection of identically typed variables that share the same name and are 
stored in a contiguous memory space. This means that an array can hold a number of 
data values of the same type. These values, usually called elements, can be individually 
selected by their position within the array. The following figure represents an array A of 
10 elements of a specified type: 

 

          

 

The overall reserved space is named A and consists of 10 boxes. The first box is always 
at position 0, the second box is at position 1, the third box is at position 2, …, and the 
last box is at position 9 ( which is 10 -1). The indexing of boxes always starts at 0. 

Just as variables must be declared before they are used in your program, so must arrays. 

The following declarations: 

 
int  num[10]; // defines array num of 10 boxes to hold integer numbers  
double scores[10]; // defines array scores of 10 boxes to hold double numbers 
bool verdict[10]; // defines array verdict of 10 boxes to hold 10 boolean values 



 

Recall we have introduced the need for such aggregates when we tried to write a 
program that reads in 82 game scores of your favorite NBA player and determine the 
player’s lowest score, highest score, the average score, and the median score. The 
bottom line is that we need to have all of the 82 game scores stored so that we can make 
find the median score. We need to first put all the numbers in a sorted order and 
compute the median by taking the mean of the two central scores (or scores in the 
central boxes). One of the most important reasons is that once we have the scores in the 
array they can be used more than once for different purposes without having to input the 
82 scores again. We may use it to find the lowest score, the highest score, the number of 
games in which the player had scores below the mean or the median, and so on. 

 
Accessing Array Elements 

Computing Concept: The individual elements (i.e. boxes) of an array are accessed using 
subscripts, starting at position 0. A subscript is used to pinpoint a specific element or box within 
the whole array. 

Consider the following declaration and the associated figure representing the array: 

const int N =5; 
double testScores[N]; // holds N test scores 
 

No values have been assigned yet. We use question marks to denote the fact that the values of 
the array are unknown. The current content of the array is as shown below: 

? ? ? ? ? 
 

  Using subscripts, each element can be used as a double variable. Here is an example of a 
statement that stores a test score of 95.5 in the second box of the array: 

testScores[1] = 95.5; 

? 95.5 ? ? ? 
 

Here is another example involving 2 elements of the array: 

testScores[3]  =  testScores[1] + 2.0; 

and the array becomes: 



 ? 95.5 ? 97.5 ? 
 

Array Initialization 

Computing Concept: Arrays may be initialized when they are defined. 

An array, like any other variables we have seen, can be initialized when it is first declared. 

const int N = 5; 
double testScores[N] = { 100.0, 95.5, 50.0, 60.0, 98.0}; 

 
We have provided a list of 5 scores between braces and separated by commas and this result in 
the following array contents: 
 

100.0 95.5 50.0 60.0 98.0 
 

If the list provided to initialize the array is shorter than the size of the array, the remaining 
elements are initialized to 0 for numeric arrays and the null character for ‘/0’ arrays. An 
initialization list cannot have more values than the size of the array, but it can have fewer 
elements: 

const int N = 5; 
double testScores[N] = { 100.0, 95.5, 50.0}; 

 

This declaration results in the following array: 

100.0 95.5 50.0 0 0 
 

Explicit and Implicit Array Sizing 

Computing Concept: We must specify the size of an array using the size declarator (explicit 
sizing) or provide an initialization list to infer the size of the array (implicit sizing). 

const int N = 5; 
double testScores[N] = { 100.0, 95.5, 50.0, 60.0, 98.0};  // explicit sizing 
int starRatings[] = { 1, 2, 3, 4, 5}; // implicit sizing: the size of starRatings is 5 

 
When the size declarator is omitted, C++ counts the number of item sin the initialization list and 
gives the array exactly that many elements. 



 

Processing Array Contents 

Computing Concept:  Individual array elements are processed like any other type of variable. 

 

WARNING: There is NO BOUND CHECKING in C++. It is possible to make mistakes in 
array access which result in your program making memory access outside the boundaries 
of the array. Such access if off-limits and may result in crashes or segmentation faults of 
your program execution.   


