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TOPIC : INTRODUCTION TO ARRAYS

Definition of Arrays
An array is a data structure consisting of an ordered set of data values of the same type.  Think of it as a numbered list, but all items on the list must be the same kind of thing (the same data type).
An array stores many values in memory using one name, and individual values are identified by number. Unlike math, arrays must be declared and a fixed amount of memory must be allocated for them. 

Individual elements are identified by integer subscripts which are enclosed in square brackets [] following the array variable. xi in mathematics is written as x[i] in C++ and most other programming languages. 

Arrays are the basic underlying mechanism for storing multiple values, and many additional ways to store values are built on them 

Declaring an array

When defining an array in a program, we have to specify three things: 

· what kind of data it can hold (ints, chars, doubles, strings, etc.) 

· how many values it can hold (i.e. the maximum number it can hold) 

· a name for it 

To declare an array that can hold up to 10 integers:

int ar[10];

This reserves space for 10 integers.  It does not place any values into the array.

Each position in the array is called an array element.

The elements in this array are numbered from 0 to 9.  (Not 1 to 10.)

Notice that when you declare an array, you specify how many items it can hold.  And that these elements are numbered starting at 0 and ending at one less than the number of elements.  This array holds 10 integers, which are numbered from 0 to 9.

Array size and element type must be declared. All elements must be the same type, eg, all int or all char. Write the element type name, the name of the array variable, then the size enclosed in square brackets ("[]"). 

int scores[100];  // 100 ints, scores[0] to scores[99]

char name[40];    // 40 chars, name[0] to name[39]

Subscripts start at zero

Subscript ranges always start at zero. This is unfriendly because it isn't the way that humans normally count, but it's the way that C, does it. 

Arrays are to data what loops are to control flow

Loops and arrays go together. This example sets all array elements to zero. 

float height[1000];

. . .

for (int i=0; i<1000; i++) 

{

    height[i] = 0.0;

}

Operations on arrays

Very few operations are legal for arrays.

· No assignment. Use a loop to copy elements from one array to another. 

· No comparisons. Use a loop to compare elements of two arrays. 

· No arithmetic operations. Use a loop to perform arithmetic operations between two arrays. 
Assign values to arrays

To assign values to (i.e. store values into) an array:

ar[0] = 1;

ar[1] = 3;

ar[2] = 5;

...

ar[9] = 19;
Or:
for (i = 0; i < 10; i++)

  ar[i] = (i*2) + 1;

Notice how the variable i, used as a subscript, runs from 0 to "less than" 10, i.e. from 0 to 9.
Initialising an array

int ar[5] = {1, 3, 5, 7, 9}; // exactly enough values

int ar[5] = {2, 4, 6};       // the rest are 0

char vowels[5] = {'a', 'e', 'i', 'o', 'u'}; // 5 elements

float sqrts[4] = {1.0, 1.414, 1.732, 2.0};

