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TASK DESCRIPTION





A Lecturers Perspective
In completing this assignment, show Pride, Determination and Commitment.
You should be PROUD of the completed assignment; I don’t want to mark assignments you have rushed to complete with little thought or interest.
You need to be DETERMINED to learn everything you can. Success must be worked for through patience and practice.
You need to be COMMITTED by planning and finding the time to work hard to succeed, and practicing. The key to success in any field is, to a large extent, a matter of practice (see the “10,000 Hour Rule”).

This assignment is designed to test your understanding of the coding concepts covered in class, your ability to read & interpret code, your ability to test code and your ability to develop your own code.

The assignment comes in two sections, each section is worth 50% of the overall marks for the module and the results for each section will be recorded separately (out of 100%)

You are advised to complete part A of both sections 1 and 2 first.

	
     STUDENT FEEDBACK FORM



This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.
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	Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
	
	




Section 1 - Part (A)
1. What is a variable and why are they important in writing programs?
The data used in program writing can be categorized as either constant or variable. Constants, as the name implies, will remain the same value each time the program is run. Variables are very different, and are key in program writing, as the value for the variable can continuously change when the program is executed, however the operation will remain the same. Variables are the address for a memory location, this is the part where information is stored, and is a dynamic and changeable data point. 

[bookmark: _Hlk533185321]A variable has a name ‘variable name’ and a data type. This data is key as the values can contain numerous important pieces of information including words, characters and numbers. Some of the main variable data types are character, string, integer, floating-point number, Boolean and array.  Character (char) is simply a single character and a string is a number of characters that are connected together (used for variable words such as names). Integer (int) is a whole number, without any decimal points, whereas floating-point number (float) is a number that includes decimal points. Char, string, int and float contains the very basic information for the running of a program. A Boolean variable is used to represent either true or false, and is often also used for 0 and 1, or on and off. This type is simple, however integral in modern programming, as it can test the program so that the computer can make decisions from logical expressions of the two Boolean values - true or false. [1]

A variable can be useful as it can also be customized to define its scope within the program; DIM limits the data to be used only when that element is run, Private will ensure it can only be used within a module and Public will allow the variable to be seen throughout the program but only used within the particular module.  

When writing programs, variables are important because they allow the writer to have the flexibility to write reactive programs. A constant does not provide for changeable values, and would require direct data entry into a program. A variable is useful as it isn’t necessary to hard code the main program every time you need to use that element within the program.
[bookmark: _Hlk533185341]There are some points of warning within the literature not to overuse the abilities of a variable, and ensure its importance is not oversold. In practical terms, the importance of variables should not be used as a shortcut; they should not be used to describe the code itself. [2]

2. Explain the term “code block”
[bookmark: _Hlk533185368]A code block is a structure of code that is grouped together. Blocks were defined in the Revised Report on the Algorithmic Language Algol 60A [3] to be a “sequence of declarations followed by a sequence of statements and enclosed between begin and end”
[bookmark: _Hlk533185385]Blocks are important when using variables so that multiple statements or declarations can be run together as if one.  This also means that there is not a confusion with other variables of the same name in another part of the program. Visually, a block of code is the source code which is found within beginning and ending markers; the curly brackets [4]. The default storage for variables is ‘auto’ and will allocate its scope only to that within the local code block.
[bookmark: _Hlk533185415]When the programming language allows codes to be grouped in a lexical structure, these are considered a block-structured programming language. Block programming is contained within the majority of programming languages, and can usually be identified by a few clear characteristics; a statement of code is within a region of text; these blocks of code cannot overlap but may be ‘nested’. When the program is running, memory for that block is allocated, when the program ends, the memory allocation is taken away. [5]

3. In order to execute different branches of code (i.e. code blocks), it must be possible to make decisions that change the flow of the program. Describe the Boolean operations that can be used. 
[bookmark: _Hlk533185432]Boolean operators are useful when executing code blocks. The three logical operators that can provide Boolean results are “AND”, “OR” and “NOT” and can change the flow of the program by making decisions based on the results of multiple conditions. [6]
On the basis that a Boolean variable is either true or false; the AND operator will return “true” if both the values are true, if not it will result in “False.’ The OR operator, will return “true” as long as either of the two values are “true” (if all values are “False” then it will result in “False”). Thirdly, the NOT operator will work differently, and if the value is “False” it would return with “true” and if the value was “true” would return in “false”.

4. Explain why the for-loop can also be referred to as a counting-loop and give an example of why you would use it.
A for-loop is essential in most programming languages, although they come in many variations. They allow for control of the syntax in order to process the code repeatedly. A common type, is the counting loop, which uses a counter to track the amount of iterations, and will ‘loop’ the program to begin again. The ‘for’ statement is used in a counting loop because it will run the loop ‘for’ the value. ‘for’ will determine the starting point, and the ‘range’ statement will specify the number of loops and will ‘count’ the number of iterations. 

[bookmark: _Hlk533185452]A counting-loop can only be used in circumstances when the program is aware how many times the loop is required to repeat before its execution.  This form of loop can be very useful in various forms of programming. An example of when a counting-loop is utilized is during a game which has a set number of lives. The program will know beforehand how many loops it can run, as the number of lives will have been pre-determined. The user will then play the game until a life is lost, when the program will then re-loop and execute again. This can repeat until the set number is reached. It is also possible that the user determines the number of iterations through another variable or data input, however they must be set before the program is run.[7]



Part (B)
Large/Small Number Program
The below code is taken from the assignment appendix which is a program that allows the user to enter three random numbers; it then finds the smallest and largest values and displays this as an output to the user.
[image: ]

How to use:
Firstly press option 1 on the keyboard and select any random three numbers. When you have done this, the program will then store these values within the memory and will ask you to select another menu option. In this example I have used the following numbers – 10, 20, 30. 

Press 2 on the keyboard and the program will display the smallest value out of the three numbers provided.
[image: ]

Press 3 on the keyboard and this will give you the largest value out of the three numbers provided.
[image: ]

Should you wish to see a list of the numbers you have provided, press 4 on your keyboard and it will show this on the display.
[image: ]

When you are ready to exit the program press 5 on the keyboard.

** if an incorrect key is pressed on the main menu it will display “Unknown option value entered” **

Source code with comments is found in Appendix A



Part (C)
Calculate Area of a Circle Program
The below program calculates the area of a circle based on the radius value that the user has inputted. In the background it runs a calculation by multiplying the radius value twice then multiplying this by the value of PI which then outputs the value to the user.
[image: ]

Source code with comments is found Appendix B

Whilst using the PI value numerically I came across a problem in that the code looked untidy and the value could be inaccurate as the number is often rounded up. I decided to use the Math.PI Constant as a solution, this allows us to get the PI value as accurate as possible. After this was applied I then tested the program and there was a difference in the value as the output from the program rounds up to 12 decimal places.




Fruit Machine Program
The below program is ‘like a spin to win’ game where the user is presented a main menu where they can first enter the amount of credits they would like to use, they can then select another option to enable them to Spin to win a prize.
[image: ]

Source code with comments is found in Appendix C
After the program was created there was an issue with the amount of winning that was involved, as the chances of obtaining a winning spin was really slim. To rectify this issue, I added two cherries into each switch which increased the chances of a jackpot. Because there were only four values in the array, I needed to increase this otherwise the program would not be able to see any of these additional values, to fix this I had to change the switch range from 1 to 7.


Section 2 – Part (A)
1. There are many ways to store data within programming, I have included below some of the well-known structures which programmers use today and explained how these work.
[bookmark: _Hlk533185489]
Arrays – These are found as fixed length structures of data which are found to be homogeneous, which is an integer array that can only store integer values. Another type is found to be a Character array which can only store character values. Each element of arrays are identified as – array_name[0], array_name[1], array_name[2] all the way until array_name[n-1] is met, n is the number of elements in the overall array. [8]

[bookmark: _Hlk533185501][bookmark: _Hlk533185507]Stacks – This is a data type which allows the adding and removing of particular elements in a specific order, every time a data element is added it goes straight on the top of the stack. A data stack structure is found as an ordered list of data types which are similar to each other, this data structure type is known as a LIFO which is ‘Last in, First Out’ that explains the data flow. [9] 

Queues – The concept of this is very similar to the Stack Data Structure above but this structure processes data in a FIFO – ‘First in, First Out’ Manner. [10]

[bookmark: _Hlk533185519][bookmark: _Hlk533185530]2. When programming the more the code is broken up the easier it is to identify issues, to do this we create various classes which breaks up the code in various sections. A class defines certain properties, fields, methods etc and gives you the ability to group these together [11]. When the program is coded in various classes within its structure, we will be able to locate the issue much easier because that ‘Class’ will have issues functioning rather than affecting the overall operation of the program. Also using this way of programming, we can then call that class again without the need of declaring all the variables, fields, properties etc. When the overall program is working without any faults, we can then encapsulate the data which protects the data from any accidental corruption due to any small errors that we can make along the way. [12]



Part (B)
Appendix Program test results
In the application provided in the Appendix, there are three problems:

1. When choosing an option from the menu, try entering text instead of numbers.
When I was on the option menu for the program, I found that when I press any other character besides a number the program would immediately crash and display an error within visual studio. In order to rectify the issue with this I will need a ‘try, catch, finally’ statement which will catch when the user uses an illegal character and will prompt for a correct character type to be pressed.

2. When the user is asked if they wish to quit, the only input value that can be entered is “YES”. Try other variations e.g. “Yes”, “yes”, “y”, etc.
Originally from the appendix the program will only close when option 5 was pressed and the user entered “YES” as an input. I managed to change this to get the program to close when the user pressed the letter “Y” on the keyboard as shown below
[image: ]

To achieve this, I needed to change what the response is equal to in the If statement at the end of the program as shown below:

            if (response == "Y") //If user enters 'Y' quit the program.
            {
                quit = true; //Quit program
            }

            return quit; //Otherwise dont quit.
        }

    }




3. Displaying all the numbers entered.
In the original code from the appendix when the user selects option 4 it closed the program down because it has the code to quit the program just like Option 5 had. In order to rectify this issue I needed to add code in which displayed the array values as an output, in order to do this I used the following command – Console.WriteLine(string.Join(“, “, numbers)); this basically put 3 number array values into a string in order to display to the user as shown below. I used values (1, 2, 3) in this example.
[image: ]





Part C
Welcome Program
The below program asks the user for five names, it then displays these names in a welcome message as an output.
[image: ]

Source code with comments is found in Appendix D

The only problem I have come across when creating this program was that every time an option came up asking for the users input it would overwrite the text on the display making it un-readable. To fix this problem all I needed to do is create an extra line break within the code by adding Console.WriteLine(""); above each section. This then gave clear spaces every time it was asking the user for their name and kept the program running in a clear structure.



Sliding Block Puzzle
This program is designed to move all the numbers within the block into the correct place as displayed below in the screenshot. The original grid has the number sequence randomised so the user needs to use their arrow keys on the keyboard to get the sequence in order.
[image: ]

Source code with comments is found in Appendix E

When creating this puzzle game, I came across many obstacles; some which include the setup of the data arrays themselves but one of the largest issues I came across was setting the correct grid in order for the user to win the game. The only grid that was hard coded into the program was my own grid which was not appropriate as it would run indefinitely and the user would not be able to win the game. To overcome this issue, I created a variable which gave the correct grid so the program knows what the winning values and positions are.



Connect 4 Program
This program is designed for two players where the objective is to get their ID in a line of four, the controls are based on a number range from 1 to 7 which relates to an area on the grid, this then puts down their marker.
[image: ]
Source code with comments is found in Appendix F
One improvement I found that would be ideal is to enter co-ordinates within the code so it places the actual grid of the game into the middle of the screen, to do this I will need to add an extra argument at the end of each grid line stating the two numbers for the X and Y grid to place the first part of the grid.



[bookmark: _Appendix]Appendix

Appendix A
Small/Large Number Program Code

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace Assignmen2018_19
{
    class Program
    {
        const int MAXNUMBERS = 3; //Initialise maximum amount of numbers for the program to register to the memory.

        static void Main(string[] args)
        {
            int[] theNumbers = new int[MAXNUMBERS]; //Declare number integer.
            int chosenOption = 0; //Initialise chosen option variable, this is used for what button the user selects with a keypress of the keyboard.
            bool quit = false;

            InitialiseNumbers(theNumbers); //Initialise the chosen numbers integer.

            while (quit == false) //While loop which keeps looping until the program has been quit.
            {
                DisplayHeader(); //Display the header variable at the top of the program.
                DisplayMenu(); //This displays the main menu underneath the header.
                chosenOption = ReadNumber("Please choose an option: "); //Display text on the screen to user asking to choose an option. Once user presses a key the program will go to that option.
                quit = ProcessMenu(chosenOption, theNumbers); //When values are entered under a specific area of the menu, it will return to the main page registering the entered values.
                Console.Clear(); //Clear the screen everytime a specific part of the menu gets accessed.
            }
        }

        static void InitialiseNumbers(int[] numbers)
        {
            for (int index = 0; index < MAXNUMBERS; index++) //for loop to initialise values.
            {
                numbers[index] = 0;
            }
        }

        static void DisplayHeader()
        {
            //Below is the standard header that appears always above the console on all menus etc. The Co-Ordinates for the menu options have been coded in at the end of each line.
            WriteText("*******************************************************************************", 0, 0);     // Top left hand corner of screen is x = 0, y = 0
            WriteText("* This application is designed to allow you to choose numbers                 *", 0, 1);     // Next line down is x = 0, y = 1, etc
            WriteText("* and finds the biggest and the smallest value                                *", 0, 2);
            WriteText("*******************************************************************************", 0, 3);
        }

        static void DisplayMenu()
        {
            //Below is the standard main menu the user will see. Co-Ordinates of its order on the screen is on this also at the end of each Line of text.
            WriteText("Select an option", 20, 8);               // Display menu at at x = 20, y = 8
            WriteText("1. Enter the numbers", 20, 9);
            WriteText("2. Find the smallest", 20, 10);
            WriteText("3. Find the largest", 20, 11);
            WriteText("4. Display all numbers", 20, 12);    
            WriteText("5. Quit", 20, 13);
        }

        static void WriteText(string text, int x, int y)
        {
            //Co-ordinates on where the cursor starts when the program first initiates.
            Console.CursorLeft = x;   
            Console.CursorTop = y;  
            Console.Write(text);
        }

        static int ReadNumber(string prompt)
        {
            //Declare variables for the program output.
            string text;
            int number;

            WriteText(prompt, 20, 14);
            text = Console.ReadLine();
            number = int.Parse(text);

            ClearText(20, 14, prompt.Length + text.Length); // Clear the text at this line

            return number; //return the values which were entered.
        }

        static void ClearText(int x, int y, int length)
        {
            // Write space ' '  characters starting at x, y for 'length' times
            WriteText(new String(' ', length), x, y);
        }

        static bool ProcessMenu(int option, int[] numbers)
        {
        
            bool quit = false; //if the user does not quit the program the following swith statement will apply.

            switch (option)
            {
                case 1: //Option 1
                    GetNumbers(numbers); //When the user presses '1' on the keyboard it will ask for the 3 random numbers they can think of, this will store these values in the memory.
                    break;
                case 2: //Option 2
                    WriteText(string.Format("The smallest value is {0}", FindSmallest(numbers)), 20, 15); //Value is set to string so it can provide the text to appear first on the result. then {0} which will show the result of the smallest number.
                    Console.ReadKey();      // Pause until further interaction.
                    break;
                case 3: //Option 3
                    WriteText(string.Format("The largest value is {0}", FindLargest(numbers)), 20, 15); //Value is set to a string so it can provide the text to appear first on the result. Then {0} which will show the result of the largest value to the user.
                    Console.ReadKey();      // Pause until further interaction,
                    break;
                case 4: //Option 4
                    //Display all the values the user has entered.
                    Console.WriteLine("All your values are: ");
                    Console.WriteLine(string.Join(", ", numbers));
                    Console.Read();
                    break;
                case 5: //Option 5
                    quit = IsQuitting(); // if the user presses option '5' this will quit the program by using the 'IsQuitting' Method rather than setting a Read Key method.
                    break;
                default: //Default option
                    WriteText("Unknown option value entered", 20, 15); //By default if the user enters an incorrect menu option or no value at all it will return output user stating that the option value is invalid.
                    Console.ReadKey();      // Pause until further interaction.
                    break;
            }

            return quit; //This standard method quits the program.
        }

        static void GetNumbers(int[] numbers)
        {
            for (int index = 0; index < MAXNUMBERS; index++) //Use the index value to start from zero.
            {
                numbers[index] = ReadNumber("Enter number: "); //Ask the user to enter a number, this will hold on the values in the memory for user later on in the program.
            }
        }

        static int FindSmallest(int[] numbers)
        {
            int smallest = numbers[0]; //initialise the smallest number integer.

            for (int index = 0; index < MAXNUMBERS - 1; index++)   // <-- subtract 1
            {
                if (numbers[index + 1] < smallest) //if statement to calculate the smallest number out of the values which were initially entered.
                {
                    smallest = numbers[index + 1];
                }
            }

            return smallest; //return small number value.
        }

        static int FindLargest(int[] numbers)
        {
            int largest = numbers[0]; //Initialise the largest value variable.

            for (int index = 0; index < MAXNUMBERS - 1; index++)   // <-- subtract 1
            {
                if (numbers[index + 1] > largest) //If statement to calculate the largest number out of the values which were initially entered.
                {
                    largest = numbers[index + 1];
                }
            }

            return largest; //return the largest number value to the user.
        }

        static bool IsQuitting()
        {
            string response; //declare variable as string value 
            bool quit = false; //if the option to quit is false.

            WriteText("Do you really wish to quit? ", 20, 13); //Ask user if they want to quit the program, values at the end of the line show where the text will appear.
            response = Console.ReadLine(); //read the text client enters which is either 'YES' or 'NO'.

            if (response == "Y") //If user enters 'Y' quit the program.
            {
                quit = true; //Quit program
            }

            return quit; //Otherwise dont quit.
        }

    }
}


[bookmark: _Area_of_a]Appendix B
Area of a Circle Program Code

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace A1E2
{
    class Program
    {
        static void Main(string[] args)
        {
           // Ask user for the input value.
            Console.WriteLine("Please enter radius: ");
            int intRadius = 0; //Inisialise the variable by adding value Zero

            // Convert the string value which client enters to an integer.
            intRadius = Int32.Parse(Console.ReadLine());

            // Math.PI (adds in the correct PI value from Microsoft Library), this is the value of PI.
            double dblPi = Math.PI;    

            // Display the results.
            Double dblArea = dblPi * (intRadius * intRadius); //Perform the calculation to find the area of the circle.
            Console.WriteLine("The Area of the circle is: "); 
            Console.WriteLine(dblArea); //Display output to user.
            Console.ReadLine();
        }
    }
}



[bookmark: _Fruit_Machine_Program]Appendix C
Fruit Machine Program Code

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace Exercise3
{
    class clsGame
    {
        private int intCredits;

        public int Credits
        {
            get
            {
                return intCredits;
            }
            set
            {
                intCredits = value;
            }
        }

        public void AddCredits()
        {
            //Allow user to enter credit amount, Maximum is 100.
            Console.WriteLine("Please Add Credits (1 min - 100 max)");
            //Convert the users keypress to an integer and store this value into intCredits.
            intCredits = Convert.ToInt32(Console.ReadLine());
            Credits = intCredits;
            //Prompt user stating that the credits have been stored.
            Console.WriteLine(intCredits + " Credits Added");
        }

        // Return a random value 0 to maxValue
        // including 0 and maxValue themselves
        static Random rnd = new Random();
        static int RandomValue(int maxValue)
        {
            return rnd.Next(0, maxValue + 1);
        }

        public void PlayGame()
        {
            ConsoleKeyInfo KeyInfo = Console.ReadKey(true);

            //When the credit value is more than 0 do the following...
            while (intCredits > 0 )
            {
                Console.WriteLine("Credits available = " + intCredits);
                Console.WriteLine("Press enter to play");

                //When the user presses the Enter key, play the game.
                if (KeyInfo.Key == ConsoleKey.Enter)
                {
                    intCredits--;

                    //declare the random numbers in the below switches.
                    int ranNumber1 = rnd.Next(1, 7);
                    int ranNumber2 = rnd.Next(1, 7);
                    int ranNumber3 = rnd.Next(1, 7);
                    int ranNumber4 = rnd.Next(1, 7);
                    int ranNumber5 = rnd.Next(1, 7);

                    string[] slots = new string[7];

                    //Values in the program
                    switch (ranNumber1)
                    {
                        case 1:
                            slots[ranNumber1] = "Seven";
                            break;
                        case 2:
                            slots[ranNumber1] = "Bar";
                            break;
                        case 3:
                            slots[ranNumber1] = "Bell";
                            break;
                        case 4:
                            slots[ranNumber1] = "Plum";
                            break;
                        case 5:
                            slots[ranNumber1] = "Cherries";
                            break;
                        case 6:
                            slots[ranNumber1] = "Cherries";
                            break;
                    }

                    switch (ranNumber2)
                    {
                        case 1:
                            slots[ranNumber2] = "Seven";
                            break;
                        case 2:
                            slots[ranNumber2] = "Bar";
                            break;
                        case 3:
                            slots[ranNumber2] = "Bell";
                            break;
                        case 4:
                            slots[ranNumber2] = "Plum";
                            break;
                        case 5:
                            slots[ranNumber2] = "Cherries";
                            break;
                        case 6:
                            slots[ranNumber2] = "Cherries";
                            break;
                    }

                    switch (ranNumber3)
                    {
                        case 1:
                            slots[ranNumber3] = "Seven";
                            break;
                        case 2:
                            slots[ranNumber3] = "Bar";
                            break;
                        case 3:
                            slots[ranNumber3] = "Bell";
                            break;
                        case 4:
                            slots[ranNumber3] = "Plum";
                            break;
                        case 5:
                            slots[ranNumber3] = "Cherries";
                            break;
                        case 6:
                            slots[ranNumber3] = "Cherries";
                            break;
                    }

                    //Display the results of the spin to the user.
                    Console.WriteLine("Spin : " + slots[ranNumber1] + "    " + slots[ranNumber2] + "    " + slots[ranNumber3]);

                    // if the user gets Seven, Plum, Plum appearing then give them 10 credits to their account.
                    if ((slots[ranNumber1] == "Seven" && slots[ranNumber2] == "Plum" && slots[ranNumber3] == "Plum"))
                    {
                        intCredits = intCredits + 10;
                        Console.WriteLine("You have Won 10 credits!!!");
                    }
                    // if the user gets Plum, Orange, Orange then give them 50 credits to their account.
                    else if ((slots[ranNumber1] == "Plum" && slots[ranNumber2] == "Orange" && slots[ranNumber3] == "Orange"))
                    {
                        intCredits = intCredits + 50;
                        Console.WriteLine("You have Won 50 credits!!!");
                    }
                    // if the user gets 3x Cherries then give them 2000 credits to their account which is the Jackpot!
                    else if ((slots[ranNumber1] == "Cherries" && slots[ranNumber2] == "Cherries" && slots[ranNumber3] == "Cherries"))
                    {
                        intCredits = intCredits + 2000;
                        Console.WriteLine("JACKPOT!!! You have Won 2000 credits!!!");
                    }
                    else
                    {
                        //If the user does not get 3x of the same values, let them know that they didnt win by giving them a text output with the amount of credits remaining.
                        Console.WriteLine("No win.  Credits available = " + intCredits);
                    }

                    KeyInfo = Console.ReadKey(true);

                }

            }

        }

    }
}

[bookmark: _Welcome_Program_Code]

[bookmark: _Appendix_D]Appendix D
Welcome Program Code

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace Topic2WelcomeProgram
{
    class Program
    {
        static void Main(string[] args)
        {
            //Person 1 Name.
            Console.WriteLine("What is your full name?");                       //Display the output to the user asking for their name.
            string strPerson = "";                                              //Initialise the variable.    
            strPerson = Console.ReadLine();                                     //Pull in the value which the user enters and add it into the Variable
            Console.WriteLine("Hello " + strPerson);                            //Display output to the user welcoming them stating their name.

            //Person 2 Name.
            Console.WriteLine("");                                              //Blank line to make the program look tidy
            Console.WriteLine("Hello Person 2, What is your full name?");       //Display the output to the user asking for their name.
            string strPerson2 = "";                                             //Initialise the variable.  
            strPerson2 = Console.ReadLine();                                    //Pull in the value which the user enters and add it into the Variable
            Console.WriteLine("Hello " + strPerson2);                           //Display output to the user welcoming them stating their name.

            //Person 3 Name.
            Console.WriteLine("");                                              //Blank line to make the program look tidy
            Console.WriteLine("Hello Person 3, What is your full name?");       //Display the output to the user asking for their name.
            string strPerson3 = "";                                             //Initialise the variable.  
            strPerson3 = Console.ReadLine();                                    //Pull in the value which the user enters and add it into the Variable
            Console.WriteLine("Hello " + strPerson3);                           //Display output to the user welcoming them stating their name.

            //Person 4 Name.
            Console.WriteLine("");                                              //Blank line to make the program look tidy
            Console.WriteLine("Hello Person 4, What is your full name?");       //Display the output to the user asking for their name.
            string strPerson4 = "";                                             //Initialise the variable.  
            strPerson4 = Console.ReadLine();                                    //Pull in the value which the user enters and add it into the Variable
            Console.WriteLine("Hello " + strPerson4);                           //Display output to the user welcoming them stating their name.

            //Person 5 Name.
            Console.WriteLine("");                                              //Blank line to make the program look tidy
            Console.WriteLine("Hello Person 5, What is your full name?");       //Display the output to the user asking for their name.
            string strPerson5 = "";                                             //Initialise the variable.  
            strPerson5 = Console.ReadLine();                                    //Pull in the value which the user enters and add it into the Variable
            Console.WriteLine("Hello " + strPerson5);                           //Display output to the user welcoming them stating their name.

            Console.ReadLine();                                                 //Read line has been added to keep the program open until user interraction.





        }
    }
}
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Sliding Block Puzzle Code

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace PuzzleGame
{
    class Program
    {
        //Create the grid lines
        static string[,] MyGrid = { { "1", "2", "3", "4" }, { "5", "6", "7", "8" }, 
            { "9", "10", "11", "12" }, { "15", "13", "14", "" } };

        //The below is the correct grid which will win the game.
        static string[,] CorrectGrid = { { "1", "2", "3", "4" }, { "5", "6", "7", "8" },
            { "9", "10", "11", "12" }, { "15", "13", "14", "" } };

        private static void DrawMyGrid()
        {
            //Clear the console
            Console.Clear();
        
            //Change forground color to yellow for appearance.
            Console.ForegroundColor = ConsoleColor.Yellow;

            Console.WriteLine("Puzzle game");

            Console.WriteLine();

            //Change background colors.
            Console.BackgroundColor = ConsoleColor.Blue;
            Console.ForegroundColor = ConsoleColor.White;

            for (int intCounter =0; intCounter< 4; intCounter ++)
            {
                Console.WriteLine("----------------------");
                Console.WriteLine("| {0,2} | {1,2} | {2,2} | {3,2} |", MyGrid[intCounter, 0],
                   MyGrid[intCounter, 1], MyGrid[intCounter, 2], MyGrid[intCounter, 3]);
            }

            Console.WriteLine("----------------------");
            Console.WriteLine();

            Console.BackgroundColor = ConsoleColor.Black;
            Console.ForegroundColor = ConsoleColor.White;

            //Display game controls to user.
            Console.WriteLine("Press up to move up");
            Console.WriteLine("Press down to move down");
            Console.WriteLine("Press left to move left");
            Console.WriteLine("Press right to move right");

            Console.WriteLine("Press Esc to Exit");

        }

        static void Main(string[] args)
        {
            DrawMyGrid();
            Console.ReadLine();
        }
    }
}
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Connect 4 Program Code

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

public struct playerInfo
{
    public String playerName;
    public char playerID;
};

namespace Connect4
{
    class Program
    {
        static void Main(string[] args)
        {
            //Declare the variables
            playerInfo playerOne = new playerInfo();
            playerInfo playerTwo = new playerInfo();
            char[,] board = new char[9, 10];
            int dropChoice, win, full, again;

            //Display introductions to the program.
            Console.WriteLine("Let's Play Connect 4");

            //Ask Player 1 to enter name and allocate a ID to them
            Console.WriteLine("Player One please enter your name: ");
            playerOne.playerName = Console.ReadLine();
            playerOne.playerID = 'X';

            //Ask Player 2 to enter name and allocate a ID to them
            Console.WriteLine("Player Two please enter your name: ");
            playerTwo.playerName = Console.ReadLine();
            playerTwo.playerID = 'O';

            full = 0;
            win = 0;
            again = 0;
            //Display the board everytime a value is entered.
            DisplayBoard(board);
            do
            {
                dropChoice = PlayerDrop(board, playerOne);
                CheckBellow(board, playerOne, dropChoice);
                DisplayBoard(board);
                win = CheckFour(board, playerOne);

                //Check if player has won.
                if (win == 1)
                {
                    PlayerWin(playerOne);
                    again = restart(board);
                    if (again == 2)
                    {
                        break;
                    }
                }

                dropChoice = PlayerDrop(board, playerTwo);
                CheckBellow(board, playerTwo, dropChoice);
                DisplayBoard(board);
                win = CheckFour(board, playerTwo);

                //Check if player has won.
                if (win == 1)
                {
                    PlayerWin(playerTwo);
                    again = restart(board);
                    if (again == 2)
                    {
                        break;
                    }
                }

                //If the board becomes full, prompt the players and restart.
                full = FullBoard(board);
                if (full == 7)
                {
                    Console.WriteLine("The board is full, it is a draw!");
                    again = restart(board);
                }

            } while (again != 2);
        }
        static int PlayerDrop(char[,] board, playerInfo activePlayer)
        {
            int dropChoice;

            //Display which players turn it is.
            Console.WriteLine(activePlayer.playerName + "'s Turn ");
            do
            {
                //Ask the user what position they will like to put their marker on the board.
                Console.WriteLine("Please enter a number between 1 and 7: ");
                dropChoice = Convert.ToInt32(Console.ReadLine());
            } while (dropChoice < 1 || dropChoice > 7);

            while (board[1, dropChoice] == 'X' || board[1, dropChoice] == 'O')
            {
                //If the row is full prompt.
                Console.WriteLine("That row is full, please enter a new row: ");
                dropChoice = Convert.ToInt32(Console.ReadLine());
            }

            return dropChoice;
        }

        static void CheckBellow(char[,] board, playerInfo activePlayer, int dropChoice)
        {
            int length, turn;
            length = 6;
            turn = 0;

            do
            {
                if (board[length, dropChoice] != 'X' && board[length, dropChoice] != 'O')
                {
                    board[length, dropChoice] = activePlayer.playerID;
                    turn = 1;
                }
                else
                    --length;
            } while (turn != 1);


        }

        static void DisplayBoard(char[,] board)
        {
            int rows = 6, columns = 7, i, ix;

            for (i = 1; i <= rows; i++)
            {
                Console.Write("|");
                for (ix = 1; ix <= columns; ix++)
                {
                    if (board[i, ix] != 'X' && board[i, ix] != 'O')
                        board[i, ix] = '*';

                    Console.Write(board[i, ix]);

                }

                Console.Write("| \n");
            }

        }

        static int CheckFour(char[,] board, playerInfo activePlayer)
        {
            char XO;
            int win;

            XO = activePlayer.playerID;
            win = 0;

            for (int i = 8; i >= 1; --i)
            {

                for (int ix = 9; ix >= 1; --ix)
                {

                    if (board[i, ix] == XO &&
                        board[i - 1, ix - 1] == XO &&
                        board[i - 2, ix - 2] == XO &&
                        board[i - 3, ix - 3] == XO)
                    {
                        win = 1;
                    }


                    if (board[i, ix] == XO &&
                        board[i, ix - 1] == XO &&
                        board[i, ix - 2] == XO &&
                        board[i, ix - 3] == XO)
                    {
                        win = 1;
                    }

                    if (board[i, ix] == XO &&
                        board[i - 1, ix] == XO &&
                        board[i - 2, ix] == XO &&
                        board[i - 3, ix] == XO)
                    {
                        win = 1;
                    }

                    if (board[i, ix] == XO &&
                        board[i - 1, ix + 1] == XO &&
                        board[i - 2, ix + 2] == XO &&
                        board[i - 3, ix + 3] == XO)
                    {
                        win = 1;
                    }

                    if (board[i, ix] == XO &&
                         board[i, ix + 1] == XO &&
                         board[i, ix + 2] == XO &&
                         board[i, ix + 3] == XO)
                    {
                        win = 1;
                    }
                }

            }

            return win;
        }

        static int FullBoard(char[,] board)
        {
            int full;
            full = 0;
            for (int i = 1; i <= 7; ++i)
            {
                if (board[1, i] != '*')
                    ++full;
            }

            return full;
        }

        static void PlayerWin(playerInfo activePlayer)
        {
            //Message to display to the winner.
            Console.WriteLine(activePlayer.playerName + " Connected Four, You Win!");
        }

        static int restart(char[,] board)
        {
            int restart;

            //Ask if they would like to restart the game when its ended.
            Console.WriteLine("Would you like to restart? Yes(1) No(2): ");
            restart = Convert.ToInt32(Console.ReadLine());
            if (restart == 1)
            {
                for (int i = 1; i <= 6; i++)
                {
                    for (int ix = 1; ix <= 7; ix++)
                    {
                        board[i, ix] = '*';
                    }
                }
            }
            else
                Console.WriteLine("Goodbye!");
            return restart;
        }


    }
}
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