Solving Problems Using Functions
An alternative way to view functions is to consider them as solutions to smaller sub problems that can be used to solve a much larger problem.

From this perspective, the function name is just a title we give to the problem we are solving, the return type is the kind of information that is the result of solving the problem (or void if there is no result) and the function arguments are the information that must be provided to allow the problem to be solved.

result of solution TitleOfTheProblem( information required to solve it )
{
        The solution to the problem

         return the result of the solution (if any)
}

For example, if the problem asks us to enter five numbers, calculate the total of these numbers, display this total and then display all the numbers entered. We could come up with a number of potential problems to solve and give them a short title:-

EnterNumber
EnterNumbers
DisplayNumber
DisplayNumbers
AddNumbers

DisplayTotal

StoreNumbers


We should always solve the easiest problems first. The easiest problems to solve are probably, DisplayNumber, DisplayTotal and EnterNumber.

DisplayNumber suggests that there is no result from this solution (return type is void); we just need to display a number. However, we need a number to display, so the solution will require a number to be provided.
void DisplayNumber(int number)  ( Solution will require a number to be provided
{
     Console.WriteLine(“Number is “ + number);
}

DisplayTotal is basically identical to DisplayNumber.
void DisplayTotal(int total)
{
     Console.WriteLine(“Total is “ + total);
}

EnterNumber requires the user to be prompted to enter a number and the number that user enters must be read. It suggests that the solution to this problem will result in a number being produced (i.e. the number entered by the user), and to achieve this we don’t require any information to be provided.
int EnterNumber()    ( Solution will produce a whole number (int) result
{
     string enteredNumber;
     int number;

     Console.WriteLine(“Enter number”);
     enteredNumber = Console.ReadLine();
     number =  int.Parse(enteredNumber);

     return number;    (  The result of solving the problem
}

The next easiest problems to address are probably EnterNumbers and DisplayNumbers, primarily because we have already partly solved them since we know how to enter and display a single number. Since we need to store the 5 values, we will need an array so this will need to be provided to solve these problems i.e. for us to store the numbers when they are entered and display them later.
void EnterNumbers(int[] numbers)
{
     int count;

     for(count = 0; count < 5; count++)
     {
           numbers[count] = EnterNumber();  ( We know how to read one number
     }
}

Likewise, DisplayNumbers is very easy.
void DisplayNumbers(int[] numbers)
{
     int count;

     for(count = 0; count < 5; count++)
     {
           DisplayNumber(numbers[count]);    ( We know how to display one number
     }
}
In solving these problems we used an array, so the problem of how we StoreNumbers has been solved implicitly and can be crossed of our list.

AddNumbers involves reading all the entered numbers and summing them. This is also turns out to be very easy. Solving this problem will produce a result which is the total and in order to add the numbers they must be provided.

int AddNumbers(int[] numbers)
{
     int count;
     int total;

     total = 0;    // Set to zero before we start adding

     for(count = 0; count < 5; count++)
     {
           total = total + numbers[count];
     }

     return total;    (  The result of solving the problem
}
The larger problem can know be solved using the solutions to these smaller problems:

int[]  numbers;
int total;

numbers = new int[5];



( Array to store 5 entered numbers

EnterNumbers(numbers);


( Enter 5 numbers

total = AddNumbers(numbers);

( Add 5 numbers

DisplayTotal(total);



( Display the total

DisplayNumbers(numbers);


( Display the entered numbers

Why use Functions? Subdividing a Problem
Say we want to build a program to play Tic-Tac-Toe (Noughts and Crosses). Start by defining the rules:

1. Two player game

2. Each player makes a move

3. To win a player must succeed in creating a winning line of his symbol (Os or Xs)

4. A draw occurs when the board is full

We should rewrite this in a way that we are more likely to be able to code:

1. It’s a 2 player game
a. Each player has their own symbol O or a X
b. Each cell must be empty when the game starts ( the board has to be cleared
2. The board must be created i.e. a 3x3 board
3. The board must be displayed
4. Each player must enter a position
a. The position must be a valid board co-ordinate i.e. in the correct range
b. The position must be empty an not already occupied by a O or X
5. To win the player must complete a winning line
a. A line is 3 of the same symbol
b. A line may be vertical x 3
c. A line may be horizontal x 3
d. A line be diagonal x 2
6. The board may be full when a draw occurs i.e. the next player can’t make a move.
The board here is two dimensional

0 0 X

0 X 0

X 0 0

Here are the starting steps, a separate project is used to develop and test each step!!

Problem1: Build Just One Row


We don’t know how to create a 3x3 board so we’ll start with just one row and 3 columns (1x3) because we know how to create a simple array. 
int[] board;       ( I’ve chosen to use numbers for 0 and X symbols
board = new int[3];

board[0] = 0;


( Clear column 0

board[1] = 0; 


( Clear column 1

board[2] = 0; 


( Clear column 2

Now we’ll build the game as if it required just one row with 3 columns.

By using integers to represent the board, I will need to use numbers to represent an empty cell, a nought and a cross. Of course, I could have chosen strings and used “empty”, “0” and “X” instead but I haven’t in this case.

How do we clear it?
How do we display it?

How does the user select a column?

How do we write the players symbol X or O into selected column?
How do we test for a complete row of on symbol i.e. a winning row?

Problem2: Clearing the Board (i.e. the one row)

We also know how to write a value into all the elements of the array (i.e. the cells on the board) using a for loop (we know we want to loop 3 times). 
How do we represent an empty cell? Since we are using integers to represent the board we’ll use the value zero for an empty cell.

        static void Main(string[] args)

        {

            int[] board;

            int index;

            // One row and three columns
            board = new int[3];     // 3 Columns in the row
            // For each of the 3 columns
            for (index = 0; index < 3; index++)

            {

                board[index] = 0;   // Empty cell (represented by 0)
            }

            Console.ReadLine();

        } // End Of Main
Once we’ve tested the above code, we should give the solution a name and create a function we can place the working code into.

        static void Main(string[] args)

        {

            int[] board;

            int index;

            // One row and three columns
            board = new int[3];     // 3 Columns in the row
            // Clear all cells to Empty
            ClearBoard(board);                  ( Call our new function

            Console.ReadLine();

        } // End Of Main
        static void ClearBoard(int[] board)     ( Here’s the function

        {

            int index;

            // For each of the 3 columns
            for (index = 0; index < 3; index++)

            {

                board[index] = 0;   // Empty cell
            }

        } // End Of ClearBoard
The problem was to clear the board, so we call the solution ClearBoard and we give it the board (i.e. int[] board) that needs to be cleared.
Now we can move on to think about how we can display the board.

Problem3: Displaying the Board

There is a clue in the previous solution that helps with this problem. We need to read each column in the array, we need another for-loop. The values are in the board; we just read each column from the array and their values displayed. 
        static void Main(string[] args)

        {

            int[] board;

            int index;

            // One row and three columns
            board = new int[3];     // 3 Columns in the row
            // Clear all cells to Empty
            ClearBoard(board);                  ( Call our new function

            // For each of the 3 columns
            for (index = 0; index < 3; index++)

            {

                // Display the contents of the cell
                Console.Write(board[index] + " ");

            }

            Console.WriteLine("");  // Move down one row on the display
            Console.ReadLine();

        } // End Of Main
        static void ClearBoard(int[] board)     ( Here’s the function

        {

            int index;

            // For each of the 3 columns
            for (index = 0; index < 3; index++)

            {

                board[index] = 0;   // Empty cell
            }

        } // End Of ClearBoard
If you run it then you get 0 0 0
We’ll call this solution DisplayBoard and again give it the board to display.

static void DisplayBoard(int[] board)

{

     // For each of the 3 columns
     for (index = 0; index < 3; index++)

     {

          // Display the contents of the cell
          Console.Write(board[index] + " ");

     }

     Console.WriteLine("");  // Move down one row on the display        
} // End Of DisplayBoard
Problem4: Read the Selected Column
Read the column value is easy:

int selectedColumn;

Console.WriteLine("Please enter column:");

selectedColumn = int.Parse(Console.ReadLine());

But this doesn’t prevent the player entering an illegal position e.g. a negative value or a value greater than 2. We also only want them to select a column that is currently empty. So we have two new problems:

Problem 4.1: Prevent the player selecting an illegal column number.

We have two solutions:
1. Exit the program if they give us a bad value

2. Keep asking until they give us a good value.

We’ll go for the latter, so loop until they enter a valid value:
            int selectedColumn = -1;

            while (selectedColumn < 0 || selectedColumn > 2)

            {

                Console.WriteLine("Please enter column:");

                selectedColumn = int.Parse(Console.ReadLine());

            }
Testing this code, we would find it worked and we’ll call this solution ReadSelectedColumn because we keep reading a column position until they enter one we like.

        static int ReadSelectedColumn()

        {

            int selectedColumn = -1;

            while (selectedColumn < 0 || selectedColumn > 2)

            {

                Console.WriteLine("Please enter column:");

                selectedColumn = int.Parse(Console.ReadLine());

            }

            return selectedColumn;   ( Return a valid column number

        } // End Of ReadSelectedColumn
There are no arguments because we don’t need any values to solve this problem, we read them directly from the user. However, we do need to return the selected column.

Problem 4.2: Prevent the player selecting an illegal position.

We have to check that the value entered is an empty cell. Of course, the entered value must be valid so we need to make use of the solution to the previous problem.
            int selectedColumn = ReadSelectedColumn();

            while (board[selectedColumn] != 0)       // Not empty (i.e. 0)
            {

                selectedColumn = ReadSelectedColumn();

            }
We’ll call this solution ReadEmptyColumn, and again it needs the board to solve this problem so that it can test a column is empty. It must also return the selected empty column.

        static int ReadEmptyColumn(int[] board)

        {

            int selectedColumn;

            selectedColumn = ReadSelectedColumn();   ( Read the column number

            while (board[selectedColumn] != 0) ( Keep reading until empty cell

            {                                    is selected

                selectedColumn = ReadSelectedColumn(); ( Read new column again

            }

            return selectedColumn;  

        } 
Problem5: Entering the Players Symbol in a Column

We are using integers to represent the board with the value zero indicating an empty cell. Let’s use one for a nought and two for a cross. Writing the players symbol to the board is quite easy once you know the selected column.

board[selectedColumn] = 1;

( Write a nought
board[selectedColumn] = 2;

( Write a cross
Of course, during player both players will make moves so the solution will need to be a bit more general. Use a variable to store the current players symbol.

int playerSymbol = 1;


( The current player is nought

board[selectedColumn] = playerSymbol;
( Use the current players symbol

The solution requires the players symbol to be provided.

We call this solution PlayersMove because the player is placing their symbol on the board. To solve the problem, we need the board, the selected column and the current players symbol.

static void PlayerMove(int[] board, int selectedColumn, int playerSymbol)

{

    board[selectedColumn] = playerSymbol;  ( Mark the board cell

} 
To test this we, need to select columns, change the current players symbol and display the board. For simplicity, just give each player one turn.
static void Main(string[] args)

{

    // One row and three columns
    int[] board;
    int selectedColumn;

    board = new int[3];     // 3 Columns in the row
    ClearBoard(board);


    selectedColumn = ReadEmptyColumn(board);

    PlayerMove(board, selectedColumn, 1);   // Player 1 making move
    selectedColumn = ReadEmptyColumn(board);

    PlayerMove(board, selectedColumn, 2);   // Player 2 making move
    DisplayBoard(board);  

    Console.ReadLine();

} // End Of Main
Problem6: Check for Winning Row (i.e. horizontal line)
Next problem we face is how to check for a win in this row. You could use if statements like this:

static bool CheckForWin(int[] board, int playerSymbol)

{

    if (board[0] == playerSymbol && board[1] == playerSymbol 

    && board[2] == playerSymbol)

    {

        return true;

    }

    return false;

} // End Of CheckForWin
But we want a solution we may apply more easily to the 3x3 board problem. How does the above work with vertical or diagonal lines? Always try to get as general a solution as you can. So let’s try a different solution….
Restate the problem as:

“A winning line is a set of 3 matching player symbols e.g. XXX or OOO”

Reconsidering, the problem the important point is that all the positions in the line must match the players symbol. But what do we mean by a line?
A line has a start and end point. You have move along the line using some delta (change in position) value to read each point that forms the line. Of course, we are talking about positions in our array not points but the concept is the same.
Call this solution CheckForWin and it needs the board, the line details and the current player’s symbol to check if the current player has won.  The solution return true if the player has won.

        static bool CheckForWin(int[] board, 
                        int start, int end, int delta, // The line details
                        int playerSymbol)

        {

            int count;

            int current = start;

            // For each of the 3 columns in the row
            for (count = 0; count < 3; count++)

            {

                if (board[current] != playerSymbol)

                {

                    return false;
                }
                current = current + delta;
            }

            return true;  // The player won
        } // End Of CheckForWin
We’ll test it by giving player 1 three goes at select columns 0, 1 and 2 to guarantee a win.
        static void Main(string[] args)

        {

            // One row and three columns
            int[] board;
            int selectedColumn;
            int startOfLine = 0; 
// Array starts at 0 (First column)
            int endOfLine = 2; 
// Array index 2 is last position (3 columns)
            int delta = 1; 

// Increment by +1

            board = new int[3];     // 3 Columns in the row
            ClearBoard(board);


            selectedColumn = 0;
            PlayerMove(board, selectedColumn, 1);   // Player 1 making move
            selectedColumn = 1;
            PlayerMove(board, selectedColumn, 1);   // Player 1 making move
            selectedColumn = 2;
            PlayerMove(board, selectedColumn, 1);   // Player 1 making move
            if (CheckForWin(board, 0, 2, 1, 1) == true)  ( Check for a win

            {

                Console.WriteLine("Player 1 wins");

            }

            DisplayBoard(board);

            Console.ReadLine();

        } // End Of Main
A 3x3 Board
A 3x3 board can be created using a multidimensional array.

int[,]  board;

board = new int[3, 3];

The top left hand corner is 0, 0 so to put zero in it we write:

board[0, 0] = 0;
and the bottom right hand corner is 2,2 2 so to put zero in it we write:
board[2, 2] = 0;
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To clear the entire board, we read through each row, and for each row we read through each column.

int row;
int column;

for(row = 0; row < 3; row++)   (  For each row
{
     for(column = 0; column < 3; column++)  ( For each column in the row
     {
          board[column, row] = 0;    ( Puts zero in each row and each column of the row
     }
}

Displaying the board is similar

int row;
int column;

for(row = 0; row < 3; row++)   (  For each row

{
     for(column = 0; column < 3; column++)  ( For each column in the row
     {
          Console.Write(symbols[board[index]] + " ");
     }

     Console.WriteLine();  ( Move down the display one line for next row
}

CAN YOU COMPLETE THE GAME !!
Sort It

A Bubble Sort is a very simple sorting technique.

Imagine we have five balls numbered 1 to 5 that have been randomly placed in a line.

Here they are:
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We want to sort them so that the balls are ordered from high to low value. To do this we will compare balls in adjacent pairs starting at the left, if the ball on the left is lower than the ball on the right then we swap them.

Comparing the first and second balls we see that 1 is less than 3, so we swap them.
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Now we compare the second ball with the third ball, and again we find that 1 is less than 4 so we need to swap them.
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Compare the third ball with the fourth ball, 1 is less than 2 so swap them.
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Finally, compare the fourth ball with the fifth ball, 1 is less then 5 so swap them.
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Here is the complete sequence again, and you will see that with 5 balls we need to compare 5 – 1 = 4 pairs of balls.
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We want to place the second lowest value ball in fourth position, so we need to check just 4 – 1 = 3 pairs of balls as follows:
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We want to place the third lowest value ball in the third position, so we need to check just 3 – 1 = 2 pairs of balls as follows:
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The final two balls are compared, and 4 is less than 5 so we swap them to get the final result we want with the balls ordered from highest to lowest.
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Notice the lowest value balls “bubble” to the end of the list and the highest value balls naturally move up to the front of the list.
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Notice, at the end of each stage the next ball in the sequence is placed in the correct position. If at the end of any stage we haven’t swapped any balls then they must all be in the correct order and we can stop sorting.

Instead of balls, we will use an array of values and swap values in the array when necessary. So for five numbers we need to check the pairs of array elements like this:-
int[] number[] = new int[5];

Array of 5 numbers
number[0] = 1;

number[1] = 3;

number[2] = 4;

number[3] = 2;

number[4] = 5;

STAGE 1



number[0] < number[1]

Loop 4 times
number[1] < number[2]

number[2] < number[3]

number[3] < number[4]

STAGE 2

number[0] < number[1]

Loop 3 times
number[1] < number[2]

number[2] < number[3]

STAGE 3

number[0] < number[1]

Loop twice
number[1] < number[2]

STAGE 4

number[0] < number[1]

Loop once
Clearly we need a for loop where the number of loops performed is reduced by one until the numbers are all sorted.
Rewrite the problem in a way we are likely to be able to code a solution:
1. Enter numbers

2. Compare pairs of numbers

3. Swap a pair of numbers

4. Check and swap numbers on each run

a. number of pairs to be checked for first run in the total numbers to be sorted minus one

b. number of pair on each subsequent run is reduced by one

5. Stop sorting when all numbers become sorted i.e. we no longer need to swap numbers

6. Display numbers

A separate project is used to develop and test each step!!

First pick the easiest problems to solve, which are enter numbers and display numbers.

Enter Numbers

We know how to enter one number:

string enteredText;

int number;


Console.WriteLine("Enter number");

enteredText = Console.ReadLine();

number = int.Parse(enteredText);
but we want to enter 5 numbers, so we should use an array.

string enteredText;

int[] numbers;

// Create array to store 5 numbers
numbers = new int[5];

Console.WriteLine("Enter number");

enteredText = Console.ReadLine();

numbers[0] = int.Parse(enteredText);

Console.WriteLine("Enter number");

enteredText = Console.ReadLine();

numbers[1] = int.Parse(enteredText);

Console.WriteLine("Enter number");

enteredText = Console.ReadLine();

numbers[2] = int.Parse(enteredText);

Console.WriteLine("Enter number");

enteredText = Console.ReadLine();

numbers[3] = int.Parse(enteredText);

Console.WriteLine("Enter number");

enteredText = Console.ReadLine();

numbers[4] = int.Parse(enteredText);
However, this involves repeating a lot of code. We note that the index to the array is changing between 0 and 4. Remembering that if we loop 5 times the index for the loop will also change between 0 and 4, we can replace this code as follows:
string enteredText;

int[] numbers;

int index;

// Create array to store 5 numbers
numbers = new int[5];

for (index = 0; index < 5; index++)

{

    Console.WriteLine("Enter number");

    enteredText = Console.ReadLine();

    numbers[index] = int.Parse(enteredText);

}
Since this works, we should create a new function:

static void EnterNumbers(int[] numbers)

{

    int index;

    string enteredText;

    for (index = 0; index < 5; index++)

    {

        Console.WriteLine("Enter number");

        enteredText = Console.ReadLine();

        numbers[index] = int.Parse(enteredText);

    }

} // End Of EnterNumbers
Display Numbers

Displaying five number is easy, just use Console.WriteLine() to display each number. We could write:
            int[] numbers;

            // Create array to store 5 numbers
            numbers = new int[5];

            Console.WriteLine(numbers[0]);

            Console.WriteLine(numbers[1]);

            Console.WriteLine(numbers[2]);

            Console.WriteLine(numbers[3]);

            Console.WriteLine(numbers[4]);
Again we don’t want to repeat the code, so we should use a loop.

            int[] numbers;

            int index;

            // Create array to store 5 numbers
            numbers = new int[5];

            for (index = 0; index < 5; index++)

            {

                Console.WriteLine(numbers[index]);

            }
Since this works, we should create a new function:

        static void DisplayNumbers(int[] numbers)

        {

            int index;

            for (index = 0; index < 5; index++)

            {

                Console.WriteLine(numbers[index]);

            }

        } // End Of DisplayNumbers
We can test both EnterNumbers() and DisplayNumbers() together:
        static void Main(string[] args)

        {

            int[] numbers;

            // Create array to store 5 numbers
            numbers = new int[5];

            // Enter the numbers
            EnterNumbers(numbers);

            // Display the entered numbers
            DisplayNumbers(numbers);

            Console.ReadLine();

        } // End Of Main
        static void EnterNumbers(int[] numbers)

        {

            int index;

            string enteredText;

            for (index = 0; index < 5; index++)

            {

                Console.WriteLine("Enter number");

                enteredText = Console.ReadLine();

                numbers[index] = int.Parse(enteredText);

            }

        } // End Of EnterNumbers
        static void DisplayNumbers(int[] numbers)

        {

            int index;

            for (index = 0; index < 5; index++)

            {

                Console.WriteLine(numbers[index]);

            }

        } // End Of DisplayNumbers
Swap Numbers
The next easiest problem to solve is swapping numbers. We should begin by concentrating on just two numbers.

            int number1;

            int number2;

            number1 = 2;

            number2 = 3;
To swap these values you might try:

            number1 = number2;

            number2 = number1;
but this doesn’t work!!

Instead, you need to store a value temporarily like this:

            int number1;

            int number2;

            int temp;

            number1 = 2;

            number2 = 3;

            temp = number1;

            number1 = number2;

            number2 = temp;

This works fine but does it work for an array? Let’s try an array of just two numbers to see if we can swap them:

            int[] numbers;

            int temp;

            numbers = new int[2];   // Array to store 2 values
            numbers[0] = 2;

            numbers[1] = 3;

            temp = numbers[0];

            numbers[0] = numbers[1];

            numbers[1] = temp;

This also works fine.

Swap Numbers in a Run

If we have five numbers we may need to perform four swaps.
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We could do it like this:
            int[] numbers;

            int temp;

            numbers = new int[5];   // Array to store 5 values
            numbers[0] = 1;

            numbers[1] = 3;

            numbers[2] = 7;

            numbers[3] = 9;

            numbers[4] = 11;

            temp = numbers[0];           ( Swap pair 0 and 1
            numbers[0] = numbers[1];

            numbers[1] = temp;

            temp = numbers[1];           ( Swap pair 1 and 2
            numbers[1] = numbers[2];

            numbers[2] = temp;

            temp = numbers[2];           ( Swap pair 2 and 3
            numbers[2] = numbers[3];

            numbers[3] = temp;

            temp = numbers[3];           ( Swap pair 3 and 4
            numbers[3] = numbers[4];

            numbers[4] = temp;

But we note that the pairs being swapped are:

	0 
	1
	2
	3

	1
	2
	3
	4


The first number in the each pair is the index of a loop again (although this time it loops 4 times), while the second is +1 more each time.

            for (index = 0; index < 4; index++)

            {

                Console.WriteLine("Index is " + index + " and " + (index+1));

            }
So to perform the 4 swaps we can just write:

            for (index = 0; index < 4; index++)

            {

                temp = numbers[index];             ( index is   0, 1, 2, 3
                numbers[index] = numbers[index+1]; ( index+1 is 1, 2, 3, 4
                numbers[index+1] = temp;

            }
From our problem description, we noted that we should stop sorting the numbers if we don’t need to swap any of them. When we create a function for this working code, we need to return whether we did swap a pair of numbers.
        static bool SwapNumbers(int[] numbers)

        {

            bool swapped;

            int index;

            int temp;

            swapped = false;

            for (index = 0; index < 4; index++)

            {

                temp = numbers[index];

                numbers[index] = numbers[index + 1];

                numbers[index + 1] = temp;

                swapped = true;                  ( Swapped a pair of numbers
            }

            return swapped;

        } // End Of SwapNumbers
Swap Numbers In Multiple Runs
In the final solution we need to swap one less number for each run we have to make. Since we are returning false when we don’t need to swap any more numbers, we can use a while loop.

            int[] numbers;

            bool swapped;

            // Create array to store 5 numbers
            numbers = new int[5];

            swapped = true;    ( Force the while loop to execute at least once
            while (swapped == true)

            {

                swapped = SwapNumbers(numbers);

            }
However, we want to swap one less number for each run and that means we will need to alter SwapNumbers() to perform the number of swaps we want for each run.

        static bool SwapNumbers(int[] numbers, int numSwaps)

        {

            bool swapped;

            int index;

            int temp;

            swapped = false;

            for (index = 0; index < numSwaps; index++)

            {

                temp = numbers[index];

                numbers[index] = numbers[index + 1];

                numbers[index + 1] = temp;

                swapped = true;

            }

            return swapped;

        } // End Of SwapNumbers
Each time around the while loop we decrement the number of swaps required by 1.

            int[] numbers;

            int numSwaps;

            bool swapped;

            // Create array to store 5 numbers
            numbers = new int[5];

            // Enter the numbers
            EnterNumbers(numbers);

            numSwaps = 4;  ( One less than total numbers to sort i.e. 5 - 1
            swapped = true;

            while (swapped == true)

            {

                swapped = SwapNumbers(numbers, numSwaps);

                // The next run should swap one less
                // pair of numbers
                numSwaps = numSwaps - 1;

            }
Code Refactoring

Before we move on, we should try to make the code we have produced a bit more generic so it will handle any amount of numbers we want to enter and sort. When we are using an array, C# allows us to obtain the length of the array using arrayName.Length. Therefore, we can change EnterNumbers() and DisplayNumbers() to enter and display however many numbers the array can store.
        static void Main(string[] args)

        {

            int[] numbers;

            int numSwaps;

            bool swapped;

            // Create array to store 5 numbers
            numbers = new int[5];  ( Can change this to any size array

            // Enter the numbers
            EnterNumbers(numbers);

            numSwaps = numbers.Length - 1;  ( Start with one less than

            swapped = true;                    the total numbers to be sorted

            while (swapped == true)

            {

                swapped = SwapNumbers(numbers, numSwaps);

                // The next run should swap one less
                // pair of numbers
                numSwaps = numSwaps - 1;

            }

            // Display the entered numbers
            DisplayNumbers(numbers);

            Console.ReadLine();

        } // End Of Main
        static void EnterNumbers(int[] numbers)

        {

            int index;

            string enteredText;

            for (index = 0; index < numbers.Length; index++) ( CHANGE

            {

                Console.WriteLine("Enter number");

                enteredText = Console.ReadLine();

                numbers[index] = int.Parse(enteredText);

            }

        } // End Of EnterNumbers
        static void DisplayNumbers(int[] numbers)

        {

            int index;

            for (index = 0; index < numbers.Length; index++)  ( CHANGE

            {

                Console.WriteLine(numbers[index]);

            }

        } // End Of DisplayNumbers
        static bool SwapNumbers(int[] numbers, int numSwaps)

        {

            bool swapped;

            int index;

            int temp;

            swapped = false;

            for (index = 0; index < numSwaps; index++)

            {

                temp = numbers[index];

                numbers[index] = numbers[index + 1];

                numbers[index + 1] = temp;

                swapped = true;

            }

            return swapped;

        } // End Of SwapNumbers
Check Numbers
It turns out that all we need to do to complete the Bubble Sort is to determine whether we should swap the numbers in the pair. Rename SwapNumbers() to CheckAndSwapNumbers() and add the test:

        static bool CheckAndSwapNumbers(int[] numbers, int numSwaps)

        {

            bool swapped;

            int index;

            int temp;

            swapped = false;

            for (index = 0; index < numSwaps; index++)

            {

                // Is the previous number bigger than
                // the next number
                if (numbers[index] > numbers[index + 1]) ( Swap largest number
                {

                    // Swap them!!
                    temp = numbers[index];

                    numbers[index] = numbers[index + 1];

                    numbers[index + 1] = temp;

                    swapped = true;

                }

            }

            return swapped;

        } // End Of CheckAndSwapNumbers
Actually this sort is known as a BubbleSort and the flowchart for the solution looks like this.
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