Chapter 3 – Arrays

1. Introduction

An array is a consecutive group of memory locations that all have the same name and the same type. 

 A specific element in an array is accessed by an index. The lowest address corresponds to the first element in an array and the highest address to the last element. 

So far, we have used a single named variable for saving a value. Referring to all of your variables by name can be cumbersome in certain situations – think of how you would represent a large table of values. To better manage large amounts of related information, we can use a programming structure called an array. 

For example an array called test with 8 elements in it would look something like this:



2. Declaring and initializing arrays

A) Declaring arrays

The general form for declaring an array is 

type array_name[size];

Here, type declares the base type of the array, which is the type of each element in the array.

size defines how many elements the array will hold.

For example, to declare a 100-element array called balance, and of type double, you can use:

double balance[100];

To refer to a particular location or element in the array, we specify the name of the array and the position number  of the particular  element in the array. All arrays have 0 as the index of their first element. Thus, the first element of array balance is referred to as balance[0], the second element is referred to as balance[1], and in general i-th element is referred to as balance[i-1]. The position number contained within square brackets is called subscript.

For example, to print the sum of the values contained in the first three elements of array balance, we would write

cout << balance[0] + balance[1] + balance[2]<<endl;

B) Initializing arrays

To initialize an array you can use the array declaration by following the declaration with an equals sign and a comma-separated list , enclosed in braces, of  initializers. For example 

int n[5] = {30, 30, 30,30, 30} // initialize the elements of array n to 30

Example 1. Write a C++ program that uses an array called height to store the heights of 8 people and print out the heights . Also, print out the average height of the group.

Student  Height

0 167

1 178

2 183

3 190

4 168

5 160

6 173

7 185

Also, an array can be initialized by a for loop. In examples 2 and 3 try to initialize arrays by using a for loop

Example 2. Write a C++ program that uses an array called increment to store numbers 1 to 20 and print them out. The output should be :

Element

Value

0 1

1 2

2 3

.

.

.

.

.

.

Example 3. Write a program that initializes elements of the array called twopower to 1, 2, 4, 8, and so on up to 64.

Print the content of the array.

Example 4. Write a program that initializes elements of the array called quadratic 1, 2, 5, 10, 17, 26 and so on. Print the content of the array.

	1
	2
	5
	10
	17
	26
	37
	50
	65
	82


quad[0]    quad[1]     quad[2]     quad[3]      quad[4]     quad[5]     quad[6]      quad[7]     quad[8]     quad[9]

Example 5. Write a program that initializes elements of the array called odd to first 12 odd integers. Print the content of the array.

Example 6. Write a program that stores 8 elements. It then prints the cubed values of the array’s content in a reverse order. 

Example 7. Declare an array called random of length 10 and initialize its elements with the randomly chosen numbers from 1 to 100. Now, find the largest element of the array and its position (index).

Example 8. Make up your own question where you will output the element’s position and value, and based on the value you will create a histogram using asterisks.
Example 9. Declare an array called random of length 15 and initialize its elements with the randomly generated numbers between 4 and 50. Find the total of these 15 numbers.

Example 10. Twenty students were asked to rate on a scale of 1 to 5 the quality of the food in the student cafeteria, with 1 being the awful and 5 being the excellent. Place 20 integers in an integer array and determine how often each number appeared. 
For example:

int response[20] = {1,2,3,2,3,4,5,1,2,3,4,5,1,2,3,4,2,1,1,1}

Output how many times you have 1, how many times you have 2 etc. up to 5.

Example 11. Declare an array called grades with size 10. You choose what the grades are. Your program should output the grades of 10 students, the lowest and the greatest grade and the average. 
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