Arrays

Sometimes you want to store more than one value of the same type e.g. say we want to store the names of 50 customers.

	Name
	Type
	Initial Value
	Multiplicity
	Description

	customerName
	string
	“”
	50
	The customers names



We could declare these variables like this:-

string customerName1 = “tom”;
string customerName2 = “dick”;
string customerName3 = “harry”;
…..
….
string customerName49 = “bob”;
string customerName50 = “joe”;

But this is quickly gets ridiculous e.g. what if we have 9000 variables?
Here’s another example:

double price1 = 12.50;
double price2 = 10.11;
double price3 = 9.99;

Looking at the variables in the memory, we see one follows the other:-


Notice that the memory addresses are consecutive i.e.
Address price1 = 1001
Address price2 = Address price1 + 1 = 1002
Address price3 = Address price1 + 2 = 1003

Here’s how it looks:-



Adding zero seems a bit pointless, but all will come clear later.



But we don’t like working with addresses so how about we do something like this:



Analogy:
When the postman delivers a letter, he uses the street name to find the street and the house number to find the house on that street. Each house is numbered consecutively. Likewise, we give an array a name and use a number to identify the array element we want.




We can declare a block of 50 strings in memory.
An array of strings is declared and initialized as follows:

string[] customerName;		// Declare the array

customerName = new string[50];	// Initialize the array to store 50 strings.

To set and read elements of the array use an index value, where the index starts at 0 and finishes at the max size – 1.

customerName[0] = “Mark”;			// First element stored
customerName[1] = “Peter”;			// Second element stored

customerName[49] = “Tom”;			// Fiftieth and last element stored 

…. read them the same way …

string name = customerName[5];		// Read the sixth element stored

You can dynamically create an array at any time. For example, say we want the user to enter the array size as follows:-

string enteredNumber = Console.ReadLine();	// Read length entered
int arrayLength = int.Parse(enteredNumber);	// Convert string to integer length
int[] myArray;

myArray = new int[arrayLength];	// Create the array of length specified by user
Looping Through Arrays

Arrays are great for looping through using a for loop.

string[] myArray = new string[5];
int index;

myArray[0] = “cat”;
myArray[1] = “dog”;
myArray[2] = “parrot”;
myArray[3] = “goldfish”;
myArray[4] = “zebra”;

We could display the strings in this array by just outputting them like this:

Console.WriteLine(myArray[0]);
Console.WriteLine(myArray[1]);
Console.WriteLine(myArray[2]);
Console.WriteLine(myArray[3]);
Console.WriteLine(myArray[4]);

We are cutting and pasting code multiple times but this does work. However, if the array contained 1000 strings then this would be a terrible idea!!

But continuing with it for a moment, we can remove the literal values 0, 1, 2, 3, 4 and 5 and use a variable. 

int index;

index = 0;
Console.WriteLine(myArray[index]);
index = 1;
Console.WriteLine(myArray[index]);
index = 2;
Console.WriteLine(myArray[index]);
index = 3;
Console.WriteLine(myArray[index]);
index = 4;
Console.WriteLine(myArray[index]);

This also works, although we have now made things much worse because we have gone from 5 lines of code to be cut and pasted to 10 lines of code. Again, continuing with this line of thought, we notice that the values of the index variable change by one each time (0 to 1 to 2 to 3 to 4) i.e. the values are incrementing.

Could we use a variable and just increment it?

int index;

index = 0;
Console.WriteLine(myArray[index]);
index++;      0 +1 = 1
Console.WriteLine(myArray[index]);
index++;      1 +1 = 2
Console.WriteLine(myArray[index]);
index++;      2 +1 = 3
Console.WriteLine(myArray[index]);
index++;      3 +1 = 4
Console.WriteLine(myArray[index]);

Again, this works. Actually, what we have here is a counter that starts at 0, increments from 0, 1, 2, 3, 4 and stops after 5 increments of the counter.

We already know that a for…loop is a counter, and to count from 0 to 4 we write

int count;
for(count = 0; count < 5; count ++)

So we don’t have to cut and paste code multiple times to process each array value, we can just use a for..loop. 

index++ means increment it 
i.e. index = index + 1, at the end of each loop






// Loop 5 times
for(index = 0; index < 5; index++)			// Instead of index < 5, you can 
{							// use index < myArray.Length
	Console.WriteLine(myArray[index]);
}Remember because index starts at 0 the (index < 5) condition means we loop 5 times and the index changes between 0 & 4


	Loop
	index
	myArray[index]

	First loop
	0
	“cat”

	Second loop
	1
	“dog”

	Third loop
	2
	“parrot”

	Fourth loop
	3
	“goldfish”

	Fifth loop
	4
	“zebra”



You can read values the same way e.g. ask the user to enter 5 names:
string[] names = new string[5];

for(index = 0; index < 5; index++)
{
	names [index] = Console.ReadLine();
}

Remember the for-loop can use a variable to determine the maximum number of loops required, and this value can be changed by the program e.g. by the user entering a value. 

int maxLoops;
int index = 0;
string[] names;
string enteredNumber;

Console.WriteLine(“How many names should be entered?”);
enteredNumber = Console.ReadLine();
maxLoops = int.Parse(enteredNumber); 	 Entered by the user

names = new string[maxLoops];

for(index = 0; index < maxLoops; index++)
{
            Console.WriteLine(“Enter a name”);
	names [index] = Console.ReadLine();	// Enter name
}

// Display all the entered names
for(index = 0; index < maxLoops; index++)
{
	Console.WriteLine(names[index]);		// Display name
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