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[bookmark: _Toc533083763]Section 1

[bookmark: _Toc533083764]1.A: Understanding
[bookmark: _Toc533083765]Variables
Variables, as Sharp [1] describes, are locations in a computer’s memory that allows temporary data to be stored using naming conventions, allowing for easier referencing. 
Although Guttag [2] refers to it as associating names with objects containing information, making it easier for us to understand what goes on inside a computer.
Programming languages have three steps when creating variables. Declaring, assigning, and using. Declaring is giving the storage location a name to refer to and its data type. Assigning is storing data in that location, and then using it in the program.
[image: ]
However, some programming languages, like Python, must declare and assign variables at the same time.
[image: ]

Most programs, such as C# and Python, variables must assign data types, also known as “Primitive Data Types”. Sharp [1] explains that data types set what type of data can be stored in a variable and how they are processed.
Data types most often used relate to characters and values. As shown below, are several different data types, however, each allows different values or characters.
Integers allow only whole numbers, while Double allows decimals. Data types relating to characters affect the length of the data.
Depending on the program, some data types are more suitable than other types.
[image: ]
Python automatically sets the variable’s data type when declaring it. Depending on what value is stored, it sets the appropriate data type.
[image: ]
Using two variables of different data types is possible, although it may require converting from one type to another.
Programmers must apply specific naming conventions and rules to declaring variables. Sharp [1] says it is best to use names that are not confusing or conflict with the program. Guttag [2] adds on to say that the name used should make sense to the user, which can help with finding issues with a program.
[image: ]
In all programming languages, certain rules apply to creating variables. Spacing and special characters are invalid, especially as the first character. 
[image: ]










[bookmark: _Toc533083766]Code Blocks
The term “Code Block” in programming can have different meanings. Sharp [3] refers to code blocks as “Methods”, sequences of statements that are carried when called. Guttag [4] however, refers to them as “Functions”, reusable code that reduces repetition and prevents potential errors.
Like variables, code blocks have three aspects that define them. A data or “return” type, a name, and the body.
The return type is the type of data that comes back after the method has ended or meets certain criterions. The name of the method follows the same rules as variables, with a few exceptions. The body is the code that runs when calling the method.
There are two types of methods depending on the return type set; those are methods with arguments, and methods with parameters.
The example below shows a method that uses arguments. When the method is called in the program, it runs the code in the body to print a message. The argument itself is inside the method, thus the result is always the same.
The “void” type allows the method to execute code without returning a value. 
[image: ]






Method below uses parameters in the parentheses. Parameters are placeholders that get the arguments by returning the value at the end of the body. The values stored in “a” and “b” are used to calculate the total, stored in c, which is returned when the method is called.
[image: ]
The methods listed above are outside of the “Main” method, shown below. Sharp [5] describes the main method as the executable code that runs inside the program, which is why methods declared in the program are outside the Main method.
Main method calls and executes code in both methods. “HelloWorld” does not require additional input as the result is always the same. 
However, “AddNumbers” has values entered where parameters were set. So, a = 5, and b = 10, and the result that returns is the total, which is c = 15. 
This method can be reused and produce different results.
[image: ]



Other programs such as Python create functions similarly to C#, though naming conventions are different, as well as Python setting data types automatically.
[image: ]
[image: ]






[bookmark: _Toc533083767]Boolean Operators
Boolean is a type of operator that can be of one of two things, true or false. Sharp [6] puts it as a way of performing calculations that produce results that are either true or false. 
Guttag [7] on the other hand, says bools create branching programs, as different calculations and actions perform based on conditions set.
Most common type of method using bool would be IF statements. They compare values and run a set of code based on whether the result is true or false. Below is an example of a single IF statement.
IF statements have access to a range of bool operators, such as “<” and “>”, which compare values to see if they are either less than or greater than respectively.
If the statement above was false, then it skips the code entirely.
[image: ]








An “Else” statement produces a result if the IF statements above returns as false. Else statements can be considered a “default” result if the above statements are false. 
[image: ]
More specified comparisons require “Else IF” statements. Below is an example of this. If the first condition is false, then the Else IF statement is checked.
[image: ]





Complex statements use “Nested” IF statements. These are IF statements within statements, as shown below. 
The use of curly brackets is essential with nested statements due to the complexity and structure.
[image: ]







Special operators, “AND” and “OR”, allow for multiple Boolean comparisons, as shown below. It compares the left statement first before the right.
[image: ]
Boolean variables can be applied to IF statements too, as shown below.
The operator “==” checks if the value is equal to, not assigning a value. The “!” operator is checking if a value is not equal to.
[image: ]


Another type of Boolean statement is Switch cases. Example below shows how it works. Switch cases are best suited for comparing exact values, while IF statements are better for comparing ranges.
[image: ]





[bookmark: _Toc533083768]Loops
The For-Loop, also known as the “Counting-Loop” takes a value, compares it to another, then updates the value in certain ways. Whether done incrementally or using other calculations.
Sharp [8] states it being a type of Loop that is hard to get wrong due to the method of declaring it. Compared to other loop statements like “Do” and “While”, this is easier to set up.
Guttag [9] defines it as simplified programming for functions that use repeated code. It reduces repetition and, combined with other functions, allows for reusability.
Below demonstrates a “For” Loop. The variable can be declared and assigned at the same time but declaring it outside allows for reuse.
[image: ]





Below are examples of “While” and “Do” loops. These types of loops are in a way, more difficult to get right. 
The declaration and assigning of a variable must be done outside the loop. While updating the value is done inside the loop but can cause issues if done wrong.
[image: ]
Difference between “While” and “Do” Loops is that when comparing values, While loops compare at the start of a Loop, and Do loops compare at the end.
[image: ]

For Loops can do more than just increment numbers.
The example below shows a For Loop in Python getting each letter from a string containing the name “Walter” and printing each letter separately. Loop ends after printing the last letter in the string.
[image: ]
Functions like allows for more complex functions using IF statements and other functions, as shown below.
[image: ]





[bookmark: _Toc533083769]1.B: Interpretation
[bookmark: _Toc533083770]Program Functionality: External
Ideas for how the provided software functions externally described in the form of flowcharts.
Program starts on main menu, with five different options.
[image: ]
Below shown how this section may function.
[image: C:\Users\NF173348\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Menu Flowchart.png]




Inputting numbers. Numbers entered were 55, 12, and 43.
[image: ]
Below shows how this section may function.
[image: ]









Printing smallest number.
[image: ]
Below shows how this section may function.
[image: ]








Printing largest number.
[image: ]
Flowchart similar to one for printing smallest number.
[image: ]








Cannot display numbers. Prompts user to quit instead.
[image: ]
Example shows what could be happening and what should have happened.
[image: ]











Prompting user to quit as intended.
[image: ]
Below shows how this section may function.
[image: ]












[bookmark: _Toc533083771]Program Functionality: Internal
This section looks at how the program functions internally. 
Global constant variable declared at beginning of code.
[image: ]
Main method declares variables and calls other methods.
[image: ]



Method for filling an array with default values, allows array to be used without errors.
[image: ]
Methods display menu’s header and the main menu itself.
[image: ]
[image: ]







Method allows for custom positioning of text by changing X and Y position.
[image: ]
Method converts user input from string to integers. 
[image: ]
Method clears text based on position set and length of text.
[image: ]


Method allows for menu navigation using switch cases. Calls methods based on inputs.
[image: ]






Method gets value from user input and stores in array.
[image: ]
Method for finding smallest value in array.
[image: ]







Method for finding largest value in array.
[image: ]
Method checks if user wants to quit program based on key input.
[image: ]



[bookmark: _Toc533083772]1.C Implementation
[bookmark: _Toc533083773]Exercise 1
Program for demonstrating variables.
Main menu of program.
[image: ]
Inputting length as decimal numbers.
[image: ]

Inputting number of points as whole numbers.
[image: ]
Displaying inputted values.
[image: ]

Clearing stored values.
[image: ]
Displaying values after being cleared.
[image: ]


[bookmark: _Toc533083774]Exercise 2
Program for calculating shape areas.
Main menu of program.
[image: ]
Box area submenu.
[image: ]

Inputting length of box area.
[image: ]
Inputting width of box area.
[image: ]

Calculating box area.
[image: ]
Clearing box area data.
[image: ]

Circle area submenu.
[image: ]
Inputting circle radius.
[image: ]




Calculating circle area. Rounds to one decimal.
[image: ]
Clearing circle area data.
[image: ]



Clearing all data.
[image: ]













[bookmark: _Toc533083775]Exercise 3
Slot machine program.
[image: ]
Inputting 100 points.
[image: ]
Inputting 0 or less than 10 points.
[image: ]

Inputting more than 100 points.
[image: ]
Max balance of 500 points. Subtracts points that go over.
[image: ]
[image: ]


Playing the game. Requires confirmation.
[image: ]
No matching slots.
[image: ]
Two matching slots that are not “Seven” earns 10 points.
[image: ]
Three matching slots that are not “Seven” earns 20 points
[image: ]

Two matching Sevens slots earns 100 points
[image: ]
Three matching Sevens earns 2,000 points. Counts as “Jackpot”.
[image: ]
Code for manipulating chances of slots appearing.
[image: ]

[bookmark: _Toc533083776]Exercise 4
Checkers game program.
[image: ]
Rules of game.
[image: ]

Controls for game.
[image: ]
Starting the game.
[image: ]





Choosing directions to move pieces. Can only move in one direction based on player and piece type.
[image: ]
[image: ]







Player and board information updated. 
[image: ]
[image: ]






Checks for invalid pieces.
[image: ]
Checks for invalid moves or jumps.
[image: ]
Checks for invalid directions.
[image: ]






Checks for invalid jumps.
[image: ]
[image: ]
Jumping opponent’s pieces.
[image: ]

Jumped pieces removed from board.
[image: ]
[image: ]


Pieces change type if they reach one side of board. 
[image: ]
Piece types display in lowercase for men, uppercase for kings.
[image: ]

Kings can move in any direction.
[image: ]
[image: ]


Player wins when opponent has no pieces on the board.
[image: ]
Players can declare a draw or forfeit.
[image: ]
Missing features have not been implemented. As development has only gone this far.





[bookmark: _Toc533083777]Section 2

[bookmark: _Toc533083778]2.A: Understanding
[bookmark: _Toc533083779]Arrays
Populating a program with hundreds of different values into their own variables becomes repetitive and inefficient. Arrays are the solution to these types of issues.
Sharp [10] describes arrays as a method of storing any amount of values into a single area, separated by indexes. Arrays are commonly suited for databases and making large calculations.
Example below shows an array declared in C#. Arrays can be of any data type; however, square brackets must be included after the data type.
[image: ]
Arrays do not require assignment, allowing for later population of values. Empty arrays do not take up memory, as no space has been allocated. 
They are allocated memory if values are stored, making them more efficient than creating a range of different variables.
[image: ]







Arrays can be manipulated in different ways. For one, a method for printing out every value inside an array is possible.
[image: ]
Combining all values inside an array can reduce allocated space and perform large calculations.
[image: ]


Methods that search for values in an array based on index numbers allow for complex functions. Below is an example for how this is accomplished. 
[image: ]
Nevertheless, finding exact values within an array is more efficient than checking each index individually. However, the functionality of array searching methods depends on the code and if the array is sorted or unsorted.
[image: ]


Merging multiple arrays into one makes tasks for large calculations such as creating a total sum more efficient, or search for a specific value in a single array simplified. The following shows how merging arrays can be done.
[image: ]
Some programming languages, like Python, do not support arrays, and rely on lists to store hundreds of values in a single variable.






[bookmark: _Toc533083780]Classes and Objects
Writing up complex programs that carry out multiple tasks can be divided into smaller portions. This is where classes and the concept of Object-Oriented programming comes into play.
Sharp [11] summarises classes as a way of arranging attributes and common behaviours into objects that we can reference in the program. Guttag [12] adds to this by saying that objects we define ourselves can stay relevant within the program, allowing for maintenance and further development.
Previous examples and topics discussed stored all code in one file. Using classes, splitting methods into separate files becomes efficient.
A class file for storing methods for displaying menus and other interfaces is possible, as shown below.
[image: ]




Calling methods from other classes requires new instances of the class as shown below. Placement of new instances affects referencing methods from those classes in the main program.
[image: ]
Combining other techniques such as loops and Boolean, complex structures allows calling methods when certain conditions possible. Example below demonstrates switch cases within switch cases for menu navigation and calling methods based on key inputs.
[image: ]

Methods used should be stored in a class that have common themes or involve similar tasks. A class that gets the user’s information can all be stored in a single class, while methods suitable for other purposes are stored in a separate class.
[image: ]
Creating local variables allows each method have access to them, especially if the purpose of a method is to collect or clear data. Public variables can be accessed outside a class, while private are only accessible inside a class.
[image: ]
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[bookmark: _Toc533083781]2.B: Interpretation
[bookmark: _Toc533083782]Program Testing: Menu Navigation
	[bookmark: _Hlk530748975]Test No.
	What Tested
	How Tested
	Expected Result
	Actual Result
	Cause of Issue

	1
	Menu navigation
	User inputs characters and not a number.
	Program will not accept input and will function as intended.
	Produces errors that make program unstable.
	Program does not check user input based on data type. Tries converting letters into numbers, which is not possible.

	Evidence
	User enters “one” instead of “1”.
[image: ]
Crashes program, bringing up errors.
[image: ]




[bookmark: _Toc533083783]Program Testing: Quitting
	Test No.
	What Tested
	How Tested
	Expected Result
	Actual Result
	Cause of Issue

	2
	Quitting the program
	Program can be closed internally.
	Program should be able to close with no issues.
	Program allows “YES”, but not variations such as “y”, “yes”, “Yes”, etc.
	Method for quitting requires user input to match exact string. Condition is case sensitive.

	Evidence
	Inputting “YES” causes the program to close.
[image: ]
Entering variations such as “y”, “yes”, or “Yes” does not work.
Taken back to the menu if input does not match.
[image: ]





[bookmark: _Toc533083784]Program Testing: Display Numbers
	Test No.
	What Tested
	How Tested
	Expected Result
	Actual Result
	Cause of Issue

	3
	Display all numbers
	Printing inputted values from array onto screen.
	The program will display all numbers inputted into the program.
	Numbers do not print, but instead ask user if they want to quit program.
	Program could be calling up method to quit program instead of calling method to print numbers.

	Evidence
	The numbers 2, 4, and 6 have been inputted
[image: ]
Pressing 4 on main menu brings up the option to quit, not print numbers.
[image: ]





[bookmark: _Toc533083785]2.C Implementation
[bookmark: _Toc533083786]Exercise 1
Greeting program.
Main menu.
[image: ]
Inputting 5 names. Greeted with each input.
[image: ]

Displays list of names.
[image: ]
Updating old names with new names.
[image: ]


Name replaced.
[image: ]
Clearing data.
[image: ]
Displaying names after clearing data.
[image: ]

[bookmark: _Toc533083787]Exercise 2
Number pairing program.
Main Menu.
[image: ]
Inputting X amount of numbers. Max of 10.
[image: ]
Numbers inputted are 1, 2, 3, 4, and 5.
[image: ]
[image: ]
Confirms numbers being stored.
[image: ]
Invalid inputs not allowed.
[image: ]

Displaying list of numbers.
[image: ]
Pairing numbers. Last number is odd and is printed out.
[image: ]
Number “6” added to list. Last number is even and paired with “5”.
[image: ]
Clearing data.
[image: ]

[bookmark: _Toc533083788]Exercise 3
Issues with program provided were found. First issues cause the program to call quit method and not print numbers method.
[image: ]
Further investigation shows no print numbers method exists. A method was implemented to solve this issue.
[image: ]
[image: ]


Second issue causes program to crash if user input is invalid.
[image: ]
Code has been altered for data validation. 
[image: ]
User can no longer enter invalid data. Program does not crash.
[image: ]
[image: ]


Last issue found causes requires exact user input to quit program. Cannot use other variations of “YES”.
[image: ]
Method has been altered to allow multiple variations of “YES”. Formats input to lowercase to match cases.
[image: ]
Any variation of “YES” is now accepted.
[image: ]

[bookmark: _Toc533083789]Exercise 4
Sliding puzzle program.
Main menu.
[image: ]
Game starts. 
[image: ]
Player must swap empty space with adjacent blocks to solve puzzle.
[image: ]

Checks for invalid inputs and moves.
[image: ]
Puzzle is randomly generated with each game.
[image: ]
[image: ]


Completing puzzle ends the game.
[image: ]
Can quit program from main menu.
[image: ]








[bookmark: _Toc533083790]Exercise 5
Connect 4 game program.
Main menu.
[image: ]
Rules and controls.
[image: ]
Starting game. Requires two name input.
[image: ]
Checks for invalid inputs.
[image: ]
[image: ]

Game starts. Must choose a slot from 1 to 7.
[image: ]
Choosing token type to input.
[image: ]




Normal tokens.
[image: ]
Tokens stack and represented differently for each player.
[image: ]

Cannot enter tokens in slots that are full.
[image: ]
Game ends in draw if grid is full.
[image: ]


Game checks for 4 matching tokens for winner.
Checks horizontal directions.
[image: ]
Checks vertical directions.
[image: ]




Checks diagonal directions.
[image: ]
[image: ]






Two types of blitz tokens can be used once per player.
[image: ]
Blitz row clears a row completely
[image: ]


[image: ]
Blitz column clears a column completely.
[image: ]


[image: ]
Cannot use blitz tokens more than once.
[image: ]
[image: ]
[image: ]
[image: ]



Time bomb tokens can be used once per player.
[image: ]
Bombs detonate both players make 4 turns.
[image: ]

Bombs detonate after each player makes 4 turns.
[image: ]
Bombs clear a “+” shape area.
[image: ]

Bombs placed together can cause combo explosions.
[image: ]
If one bomb goes off, causes other to detonate too.
[image: ]
Cannot use time bomb more than once.
[image: ]
[image: ]

Can quit the game by pressing Q.
[image: ]
[image: ]
Some issues have not been fixed, as development has only gone this far.
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[bookmark: _Hlk533082657]Code for program used in Section 1, Part C, Exercise 1:
Code for “VarMethods.cs” class file
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;
namespace Ass1_C_1_Variables
{
    class VarMethods
    {
        /* Private vars for storing length and points*/
        private double dblLength;
        private int intPoints;
        /* Constructor for class. Default values for vars. */
        public VarMethods()
        {
            dblLength = 0.0;
            intPoints = 0;
        }
        /* Public methods for accessing length and points vars. Can store new values too. */
        public double Length { get { return dblLength; } set { dblLength = value; } }
        public int Points { get { return intPoints; } set { intPoints = value; } }
        /* Method that gets the length from user input. */
        public void GetLength()
        {
            Console.Write(" Please enter the length: ");

            /* Checks if input entered can be converted to double and outputted. If not, then.. */
            if (!double.TryParse(Console.ReadLine(), out dblLength))
            {
                /* Invalid input entered. */
                Console.Write(" Invalid Input");
            }
        }
        /* Method that gets the number of points from user input. */
        public void GetPoints()
        {
            Console.Write(" Please enter points: ");

            /* Checks if input entered can be converted to int and outputted. If not, then.. */
            if (!int.TryParse(Console.ReadLine(), out intPoints))
            {
                /* Invalid input entered. */
                Console.Write(" Invalid Input");
            }
        }
        /* Method that gets values from public vars for length and points. */
        public void PrintValues()
        {
            Console.WriteLine(" Length: {0}", Length);
            Console.WriteLine(" Points: {0}", Points);
        }
        /* Method that clears and resets values stored in length and points vars. */
        public void ClearData()
        {
            Length = 0.0; //Default value
            Points = 0;   //Default value
            Console.Write(" Data has been cleared!");
        }
    }
}





Code for “Program.cs” class file
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;
namespace Ass1_C_1_Variables
{
    class Program
    {
        //Main Method. Runs code when program is executed.
        static void Main(string[] args)
        {
            //New instance of Menu and VarMethods classes.
            Menu menu = new Menu();
            VarMethods vars = new VarMethods();
            ConsoleKeyInfo keyinfo; //Track key inputs from user.
            //Loop while user does not quit program.
            do
            {
                //Calls method to display menu.
                menu.DisplayMenu();
                /* Does not show key inputted. Stops menu clutter. */
                keyinfo = Console.ReadKey(true);

                /* Switch that compares user input to set cases. */
                switch (keyinfo.KeyChar.ToString())
                {
                    /* If user presses 1, then do the following... */
                    case "1":
                        /* Calls method to get length from user input. */
                        vars.GetLength();
                        Console.Write(" Length has been updated.");
                        Console.ReadKey(false); 
                        Console.Clear(); //Stops menu from repeating.
                        break;
                    /* If user presses 2, then do the following... */
                    case "2":
                        /* Calls method to get points from user input. */
                        vars.GetPoints();
                        Console.Write(" Points has been updated.");
                        Console.ReadKey(false);
                        Console.Clear(); //Stops menu from repeating.
                        break;
                    /* If user presses 3, then do the following... */
                    case "3":
                        /* Calls method that prints length and points. */
                        vars.PrintValues();
                        Console.ReadKey(false);
                        Console.Clear(); //Stops menu from repeating.
                        break;
                    /* If user presses 4, then do the following... */
                    case "4":
                        /* Calls methdod to clear data. Resets to default values. */
                        vars.ClearData();
                        Console.ReadKey(false);
                        Console.Clear(); //Stops menu from repeating.
                        break;
                    /* If input does not match any cases, then do nothing. */
                    default:
                        Console.Clear(); //Stops menu from repeating.
                        break;
                }
              //Quits program when user presses Esc key
            } while (keyinfo.Key != ConsoleKey.Escape)
        }
    }
}
Code for program used in Section 1, Part C, Exercise 2:
Code for “clsMenus.cs” class file
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;
namespace Ass1_C_2_ShapeArea
{
    /* Class for displaying menus and menu navigation. */
    class clsMenus
    {
        /* New instance of AreaMethods class. */
        clsAreaMethods Areas = new clsAreaMethods();
        /* Declare var for tracking user input. */
        ConsoleKeyInfo KeyInfo;
        /* Method for displaying the Main Menu. */
        public void DisplayMainMenu()
        {
            /* Spacing and WriteLines used to make the menu look nice. */
            Console.WriteLine();
            Console.WriteLine("          Main Menu        ");
            Console.WriteLine(" ~~~~~~~~~~~~~~~~~~~~~~~~~~\n");
            Console.WriteLine(" 1. Calculate Box Area\n"); // "\n" = new line
            Console.WriteLine(" 2. Calculate Circle Area\n");
            Console.WriteLine(" 3. Clear all Data\n");
            Console.WriteLine(" Press Esc to Quit\n");
            Console.WriteLine(" ~~~~~~~~~~~~~~~~~~~~~~~~~~");
            Console.WriteLine();
        }
        /* Method that processes Main Menu navigation based on user input. */
        public void MainMenu()
        {
            /* Loops while user does not press Esc key. */
            do
            {
                /* Calls method to display Main Menu. */
                DisplayMainMenu();
                /* Key input not shown. */
                KeyInfo = Console.ReadKey(true);
                /* Switch compares user input with cases. */
                switch (KeyInfo.KeyChar.ToString())
                {
                    /* If user presses 1, do the following... */
                    case "1":
                        /* Clears Main Menu to reduce clutter. */
                        Console.Clear();
                        /* Calls method to bring up Box Menu. */
                        BoxMenu();
                        break;
                    /* If user presses 2, do the following... */
                    case "2":
                        /* Clears Main Menu to reduce clutter. */
                        Console.Clear();
                        /* Calls method to bring up Circle Menu. */
                        CircleMenu();
                        break;
                    /* If user presses 3, do the following... */
                    case "3":
                        /* Calls method to clear data for calculating areas
                         * for both box and circle. */
                        Areas.ClearBoxData();
                        Areas.ClearCircleData();
                        Console.WriteLine(" All data has been cleared!");
                        Console.ReadKey(false); // Pause
                        Console.Clear(); // Reduce menu clutter.
                        break;
                    /* If user input does not match cases, then do nothing. */
                    default:
                        Console.Clear(); // Reduce menu clutter
                        break;
                }
              /* Stops loop if Esc key is pressed. */
            } while (KeyInfo.Key != ConsoleKey.Escape);
        }
        /* Method for displaying the Box Menu. */
        public void DisplayBoxMenu()
        {
            /* Spacing and WriteLines used to make the menu look nice. */
            Console.WriteLine();
            Console.WriteLine("             Box Menu          ");
            Console.WriteLine(" ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ \n");
            Console.WriteLine(" 1. Enter length\n"); // "\n" = new line
            Console.WriteLine(" 2. Enter width\n");
            Console.WriteLine(" 3. Calculate Area\n");
            Console.WriteLine(" 4. Clear Box Data\n");
            Console.WriteLine(" Press Q to Return to Main Menu\n");
            Console.WriteLine(" ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ");
            Console.WriteLine();
        }
        /* Method that processes Box Menu navigation based on user input. */
        public void BoxMenu()
        {
            /* Loops while user does not press Q. */
            do
            {
                /* Calls method to display Box Menu. */
                DisplayBoxMenu();
                /* Key input not shown. */
                KeyInfo = Console.ReadKey(true);
                /* Switch compares user input with cases. */
                switch (KeyInfo.KeyChar.ToString())
                {
                    /* If user presses 1, then do the following... */
                    case "1":
                        /* Calls method to get length from user input. */
                        Areas.GetLength();
                        Console.ReadKey(false);
                        Console.Clear(); // Reduce menu clutter
                        break;
                    /* If user presses 2, then do the following... */
                    case "2":
                        /* Calls method to get width from user input. */
                        Areas.GetWidth();
                        Console.ReadKey(false);
                        Console.Clear(); // Reduce menu clutter
                        break;
                    /* If user presses 3, then do the following... */
                    case "3":
                        /* Calls method to calculate Box Area*/
                        Areas.CalBoxArea();
                        Console.ReadKey(false); 
                        Console.Clear(); // Reduce menu clutter
                        break;
                    /* If user presses 4, then do the following... */
                    case "4":
                        /* Calls method to clear data used for calculating
                         * the Box (Square/Rectangle). */
                        Areas.ClearBoxData();
                        Console.WriteLine(" Box Data has been cleared!");
                        Console.ReadKey(false); 
                        Console.Clear(); // Reduce menu clutter
                        break;
                    /* If user input does not match cases, then do nothing. */
                    default:
                        Console.Clear(); // Reduce menu clutter
                        break;
                }
              /* Stops loop if Q is pressed. */
            } while (KeyInfo.Key != ConsoleKey.Q);
        }
        /* Method for displaying the Circle Menu. */
        public void DisplayCircleMenu()
        {
            /* Spacing and WriteLines used to make the menu look nice. */
            Console.WriteLine();
            Console.WriteLine("           Circle Menu           ");
            Console.WriteLine(" ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ \n");
            Console.WriteLine(" 1. Enter radius\n"); // "\n" = new line
            Console.WriteLine(" 2. Calculate area\n");
            Console.WriteLine(" 3. Clear Circle Data\n");
            Console.WriteLine(" Press Q to Return to Main Menu\n");
            Console.WriteLine(" ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ");
            Console.WriteLine();
        }
        /* Method that processes Circle Menu navigation based on user input. */
        public void CircleMenu()
        {
            /* Loops while user does not press Q. */
            do
            {
                /* Calls method to display Circle Menu. */
                DisplayCircleMenu();
                /* Key input not shown. */
                KeyInfo = Console.ReadKey(true);
                /* Switch compares user input with cases. */
                switch (KeyInfo.KeyChar.ToString())
                {
                    /* If user presses 1, then do the following... */
                    case "1":
                        Areas.GetRadius();
                        Console.ReadKey(false);
                        Console.Clear();
                        break;
                    /* If user presses 2, then do the following... */
                    case "2":
                        Areas.CalCircleArea();
                        Console.ReadKey(false);
                        Console.Clear();
                        break;
                    /* If user presses 3, then do the following... */
                    case "3":
                        Areas.ClearCircleData();
                        Console.WriteLine(" Circle Data has been cleared!");
                        Console.ReadKey(false);
                        Console.Clear();
                        break;
                    /* If user input does not match cases, then do nothing. */
                    default:
                        Console.Clear();
                        break;
                }
              /* Stops loop if Q is pressed. */
            } while (KeyInfo.Key != ConsoleKey.Q);
        }
    }
}







Code for “clsAreaMethods.cs” class file
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;
namespace Ass1_C_2_ShapeArea
{
    /* Class for handling methods for calculating the Area
     * of a Box (Square/Rectangle) and Circle. */
    class clsAreaMethods
    {
        /* Local variable for calculating area.*/
        const double Pi = Math.PI; // Cannot be overriden.
        private int intLength; // Length of Box
        private int intWidth; // Width of Box
        private int intRadius; //Circle's Radius
        private int intBoxArea; //Area of Box
        private double dblCircleArea; //Area of Circle
        /* Constructor. Default values for vars. */
        public clsAreaMethods()
        {
            intLength = 0;      //Length
            intWidth = 0;       //Width
            intRadius = 0;      //Radius
            intBoxArea = 0;     //Box Area 
            dblCircleArea = 0;  //Circle Area
        }
        /* Declare public versions of vars above. */
        public int length { get { return intLength; } set { intLength = value; } }
        public int width { get { return intWidth; } set { intWidth = value; } }
        public int radius { get { return intRadius; } set { intRadius = value; } }
        public int boxArea { get { return intBoxArea; } set { intBoxArea = value; } }
        public double circleArea { get { return dblCircleArea; } set { dblCircleArea = value; } 
        /* Method that gets the Length of the Box from user input. */
        public void GetLength()
        {
            Console.Write(" Enter the Length: ");
            /* If user input cannot be converted or outputted as int, then.. */
            if (!int.TryParse(Console.ReadLine(),out intLength))
            {
                Console.WriteLine(" Invalid Input"); //Failed
            }
            else /* If user input can be converted and outputted, then.. */
            {
                Console.WriteLine(" Length has been updated"); //Successful
            }
        }
        /* Method that gets the Width of the Box from user input. */
        public void GetWidth()
        {
            Console.Write(" Enter the Width: ");
            /* If user input cannot be converted or outputted as int, then.. */
            if (!int.TryParse(Console.ReadLine(), out intWidth))
            {
                Console.WriteLine(" Invalid Input"); //Failed
            }
            else /* If user input can be converted and outputted, then.. */
            {
                Console.WriteLine(" Width has been updated"); //Successful
            }
        }
        /* Method that gets the Radius of the Circle from user input. */
        public void GetRadius()
        {
            Console.Write(" Enter the Radius: ");
            /* If user input cannot be converted or outputted as int, then.. */
            if (!int.TryParse(Console.ReadLine(), out intRadius))
            {
                Console.WriteLine(" Invalid Input"); //Failed
            }
            else /* If user input can be converted and outputted, then.. */
            {
                Console.WriteLine(" Radius has been updated"); //Successful
            }
        }
        /* Method that calculates area of the Box. */
        public void CalBoxArea()
        {
            /* If length and width are greater than 0, then.. */
            if ((length > 0) && (width > 0)) //Has to be greater than 0 (Default values)
            {
                boxArea = length * width; //Area = Length times Width
                Console.WriteLine(" The Area of the Box is {0}", boxArea);
            }
            /* If length or width are less or equal to 0, then.. */
            else if ((length <= 0) || (width <= 0)) //Can't be 0 or in the minus range.
            {
                Console.WriteLine(" Cannot calculate area. Please enter Length and/or Width.");
            }
        }
        /* Method that calculates area of the Circle. */
        public void CalCircleArea()
        {
            /* If radius is greater than 0, then.. */
            if (radius > 0) //Has to be greater than 0 (Default values)
            {
                //Area = Pi * (Radius ^ 2), rounded to 1 decimal point.
                circleArea = Math.Round(Pi * Math.Pow(radius, 2),1);
                Console.WriteLine(" The Area of the Circle is {0}", circleArea);
            }
            /* If radius is less than or equal to 0, then.. */
            else if (radius <= 0) //Can't be 0 or in the minus range.
            {
                Console.WriteLine(" Cannot calcuate area. Please enter the radius.");
            }
        }
        /* Method that clears data for calculating area of Box. */
        public void ClearBoxData()
        {
            length = 0;
            width = 0;
            boxArea = 0;
        }
        /* Method that clears data for calculating area of Circle.*/
        public void ClearCircleData()
        {
            radius = 0;
            circleArea = 0;
        }
    }
}














Code for “Program.cs” class file.
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;
namespace Ass1_C_2_ShapeArea
{
    class Program
    {
        /* Main method. Code here runs when program is executed.*/
        static void Main(string[] args)
        {
            /* New instance of Menus class. */
            clsMenus menus = new clsMenus();
            /* Calls method to display main menu and allow for navigation.
             * Other methods are called up inside this method, so only this
             * method needs to be called upon. */
            menus.MainMenu();
        }
    }
}












Code for program used in Section 1, Part C, Exercise 3:
Code for “clsMenus.cs” class file.
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;
namespace Ass1_C_3_SlotMachine
{
    /* Class stores method for displaying the main menu. */
    class clsMenus
    {
        /* Method displays main menu of program. */
        public void DisplayMainMenu()
        {
            Console.WriteLine("------------------------");
            Console.WriteLine("1. Insert Points");
            Console.WriteLine("2. Play Game");
            Console.WriteLine("Press Q to Quit Game");
            Console.WriteLine("------------------------");
            Console.WriteLine();
        } 
    }
}










Code for “clsGame.cs” class file
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;
namespace Ass1_C_3_SlotMachine
{
    /* Class contains methods for playing the slot machine. */
    class clsGame
    {
        /* Declare enumerator to assign values to other values. Values start from 1.
         * Done to make identifying symbols with values easier. */
        enum Slots : short { Cherries = 1, Orange, Plum, Bell, Bar, Seven } //Seven = Jackpot
        Slots Cherry = Slots.Cherries; //Declare enum var for referencing "Cherries" (1) value in enum.
        Slots Orange = Slots.Orange;   //Declare enum var for referencing "Orange" (2) value in enum.
        Slots Plum = Slots.Plum;       //Declare enum var for referencing "Plum" (3) value in enum.
        Slots Bell = Slots.Bell;       //Declare enum var for referencing "Bell" (4) value in enum.
        Slots Bar = Slots.Bar;         //Declare enum var for referencing "Bar" (5) value in enum.
        Slots Seven = Slots.Seven;     //Declare enum var for referencing "Seven" (6) value in enum.
        //Declare private int var for storing points. Can only be accessed inside this class.
        private int intPoints = 0;
        //Declare public int var. Gets value from private counterpart or sets argument value.
        public int Points
        {
            get
            {
                return intPoints; //Returns value from private var
            }
            set
            {
                intPoints = value; //Sets private var to store argument value.
            }
        }
        /* Method for adding points from user input. */
        public void AddPoints()
        {
            /* If points are already equal or over 500, then.. */
            if (Points >= 500) //To stop user from going above balance limit.
            {
                Console.WriteLine("Point balance maxed out!");
                return; //Stops method from this point
            } 
            Console.WriteLine("Point Balance: {0}", Points); //Displays point balance
            /* Minimum amount of points to be inputted has to be 10, and max has to be 100. */
            Console.Write("Add Points (10-100): "); 
            int NewPoints = 0; //Declare int var for storing user input.
            /* If user input can be converted and outputted to int var, then.. */
            if (int.TryParse(Console.ReadLine(), out NewPoints))
            {
                /* If points inputted is less than 10, then.. */
                if (NewPoints < 10)
                {
                    Console.WriteLine("Not enough points entered!");
                    NewPoints = 0; //Reset user input value
                    return; //Stops method from this point
                }
                /* If points inputted is greater than 100, then.. */
                if (NewPoints > 100)
                {
                    Console.WriteLine("Amount is over 100");
                    NewPoints = 0; //Reset user input value
                    return; //Stops method from this point
                }
                /* If points inputted + point balance go over 500, then.. */
                if (NewPoints + Points > 500)
                {
                    /* Declare int var for subtracting points if over 500.
                     * Example: (60 + 450 = 510) - 500 = 10. */
                    int SubPoints = (NewPoints + Points) - 500;
                    NewPoints -= SubPoints; //Points = Points - SubPoints
                    Points += NewPoints; //Point balance = balance + new points.
                    Console.WriteLine("{0} points added", NewPoints);
                    SubPoints = 0; //Reset value
                    NewPoints = 0; //Reset value
                    return; //Stops method from here.
                }
            }
            /* If user input cannot be converted or outputted to int var, then.. */
            else
            {
                Console.WriteLine("Invalid Input");
                NewPoints = 0; //Reset user input value
                return; //Stops method from this point.
            }
            Points += NewPoints; //Points = Points + NewPoints
            Console.WriteLine("{0} points added!", NewPoints); //Displays points added
            NewPoints = 0; //Reset user input value
        }
        /* Method that prints point balance to user on main menu. */
        public void DisplayPoints()
        {
            Console.WriteLine("Point Balance: {0}", Points);
        }
        /* New instance of Random class */
        static Random rnd = new Random();
        /* Method for getting a random value. Argument is maximum value. */
        static int RandomValue(int MaxValue)
        {
            /* Returns random value from 1 to argument value. 
             * The + 1 is included to allow max value to be chosen as well. 
             * Example: From 1 to 10. Would be 11 cause of +1, 
             * but 11 cannot appear as random value*/
            return rnd.Next(1, MaxValue + 1);
        }
        /* Method that gets the value of a slot, based on if the random value 
         * is in a certain range. Argument is a reference to the slots. 
         * Result will be stored in var set */
        public void SlotResult(ref string slot)
        {
            /* Percentage of getting values:
             * Cherries (1) = 1-20  
             * Orange   (2) = 21-40 
             * Plum     (3) = 41-60 
             * Bell     (4) = 61-80 
             * Bar      (5) = 81-100 
             * Seven    (6) = 101-110       */
            /* Declare int var for storing random value from 1 to 110 */
            int RandomNumber = RandomValue(110); 
            /* If random value matches this range, then slot is equal to Cherry. */
            if (RandomNumber >= 1 && RandomNumber <= 20)
                slot = Cherry.ToString();
            /* If random value matches this range, then slot is equal to Orange. */
            if (RandomNumber >= 21 && RandomNumber <= 40)
                slot = Orange.ToString();
            /* If random value matches this range, then slot is equal to Plum. */
            if (RandomNumber >= 41 && RandomNumber <= 60)
                slot = Plum.ToString();
            /* If random value matches this range, then slot is equal to Bell. */
            if (RandomNumber >= 61 && RandomNumber <= 80)
                slot = Bell.ToString();
            /* If random value matches this range, then slot is equal to Bar. */
            if (RandomNumber >= 81 && RandomNumber <= 100)
                slot = Bar.ToString();
            /* If random value matches this range, then slot is equal to Seven. */
            if (RandomNumber >= 101 && RandomNumber <= 110)
                slot = Seven.ToString();
        } 
        /* Method that gives user points based on results of slots.
         * Arguments are the three slots, and reference to var that stores points. */
        public void SlotPoints(string slot1, string slot2, string slot3, ref int points)
        {
            /* Declare short vars for tracking which slots appear 
             * and increments based on results. */
            short CherryCount = 0;
            short OrangeCount = 0;
            short PlumCount = 0;
            short BellCount = 0;
            short BarCount = 0;
            short SevenCount = 0; 
            /* Declare string array for storing slot results. Used for comparisons */
            string[] SlotCheck = { slot1, slot2, slot3 };
            /* Declare int var for storing array length. */
            int length = SlotCheck.Length;
            /* Loops based on length of array. Loops 3 times. */
            for (int index = 0; index < length; index++)
            {
                /* If array index matches Cherry, then.. */
                if (SlotCheck[index] == Cherry.ToString())
                    CherryCount++;  //Increment cherry counter by 1
                /* If array index matches Orange, then.. */
                if (SlotCheck[index] == Orange.ToString())
                    OrangeCount++;  //Increment orange counter by 1
                /* If array index matches Plum, then.. */
                if (SlotCheck[index] == Plum.ToString())
                    PlumCount++;    //Increment plum counter by 1
                /* If array index matches Bell, then.. */
                if (SlotCheck[index] == Bell.ToString())
                    BellCount++;    //Increment bell counter by 1
                /* If array index matches Bar, then.. */
                if (SlotCheck[index] == Bar.ToString())
                    BarCount++;     //Increment bar counter by 1
                /* If array index matches Seven, then.. */
                if (SlotCheck[index] == Seven.ToString())
                    SevenCount++;   //Increment seven counter by 1
            }
            /* Declare int var for storing points to be added to user's point balance. */
            int NewPoints = 0;
            /* If the counters for either Cherry, Orange, Plum, Bell, or Bar are equal to 2, then.. */
            if (CherryCount == 2 || OrangeCount == 2 || PlumCount == 2 ||
                BellCount == 2 || BarCount == 2)
            {
                NewPoints = 10; //User gains 10 points
                Console.WriteLine("2 Matching Slots! {0} points added to balance.", NewPoints);
                points += NewPoints; //Points = Points + NewPoints
                return; //Stops method from here.
            }
            /* If the counters for either Cherry, Orange, Plum, Bell, or Bar are equal to 3, then.. */
            if (CherryCount == 3 || OrangeCount == 3 || PlumCount == 3 ||
                BellCount == 3 || BarCount == 3)
            {
                NewPoints = 20; //User gains 20 points
                Console.WriteLine("3 Matching slots! {0} points added to balance.", NewPoints);
                points += NewPoints; //Points = Points + NewPoints
                return; //Stops method from here.
            }
            /* If the counter for Seven is equal to 2, then.. */
            if (SevenCount == 2)
            {
                NewPoints = 100; //User gains 100 points
                Console.WriteLine("2 Matching Sevens!! {0} points added to balance.", NewPoints);
                points += NewPoints; //Points = Points + NewPoints
                return; //Stops method from here.
            }
            /* If the counter for Seven is equal to 3, then.. */
            if (SevenCount == 3)
            {
                NewPoints = 2000; //User gains 2000 points
                Console.WriteLine("!!!JACKPOT!!! {0} points added to balance!", NewPoints);
                points += NewPoints; //Points = Points + NewPoints
                return; //Stops method from here.
            }
            /* If none of the slot counters match up to any of the previous statements, then.. */
            else
            {
                Console.WriteLine("No matches. Try Again."); //User earns 0 points.
            }
        }
        /* Method for starting the slot machine. */
        public void PlayGame()
        {
            //Declare var for tracking key inputs.
            ConsoleKeyInfo KeyInfo;
            /* If point balance is empty or less than 10, then.. */
            if (Points == 0 || Points < 10)
            {
                /* Cannot play slot machine without required amount of points. */
                Console.WriteLine("Not enough points! Please add more to play.");
                return; //Stops method from here.
            }
            Console.WriteLine("Cost to play: 10 points");
            //Must type either "y" or "n".
            Console.WriteLine("Would you like to play? (Y/N)"); 
            /* Key input is not shown in console. */
            KeyInfo = Console.ReadKey(true);
            /* Declare string var for converting key inputs to string. */
            string key = KeyInfo.KeyChar.ToString();
            /* Switch compares key inputs formatted to lowercase to cases. */
            switch (key.ToLower())
            {
                /* If key input is y, then do the following.. */
                case "y":
                    Points -= 10; //Subtracts 10 points from balance.
                    break;
                case "n":
                    return; //Stops method from here.
                default:
                    Console.WriteLine("Invalid input");
                    Console.ReadKey(true);
                    return; //Stops method from here.
            } 
            Console.WriteLine(); //Break to a new line
            /* Declare and assign string vars to store slot results. */
            string slot1, slot2, slot3;
            slot1 = "";
            slot2 = "";
            slot3 = "";
            /* Calls method to get slot results for slots 1 to 3. 
             * Result will be stored in vars.*/
            SlotResult(ref slot1);
            SlotResult(ref slot2);
            SlotResult(ref slot3);
            /* Prints out results from slot machine. */
            Console.WriteLine($"[{slot1}] [{slot2}] [{slot3}]");
            Console.WriteLine();
            /* Calls method to get points based on slot machine results.
             * Compares results from slots 1 to 3, and stores any earned points
             * into point balance. */
            SlotPoints(slot1, slot2, slot3, ref intPoints);
        }
    }
}
Code for “Program.cs” class file.
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;
namespace Ass1_C_3_SlotMachine
{
    /* Main Class for program. */
    class Program
    {
        /* Main method. Runs any code entered below when program is executed. */
        static void Main(string[] args)
        {
            /* New instances of Menus and Game classes. */
            clsMenus Menus = new clsMenus();
            clsGame Game = new clsGame();
            /* Declare var for tracking key inputs. */
            ConsoleKeyInfo KeyInfo;
            /* Declare bool var for checking if program is still running. */
            bool quit = false;
            
            /* Loops while quit bool is false. */
            do
            {
                /* Calls method to display point balance. */
                Game.DisplayPoints();
                /* Calls method to display main menu. */
                Menus.DisplayMainMenu();
                /* Key input is not shown in program. */
                KeyInfo = Console.ReadKey(true);
                /* Declare string var for converting key input to string. */
                string key = KeyInfo.KeyChar.ToString();

                /* Switch compares key input formatted to lowercase to cases. */
                switch (key.ToLower())
                {
                    /* If key input is 1, then do the following.. */
                    case "1":
                        /* Calls method to add points to balance. */
                        Game.AddPoints();
                        Console.ReadKey(true); //Input not shown
                        Console.Clear(); //Reduce menu clutter
                        break;
                    /* If key input is 2, then do the following.. */
                    case "2":
                        /* Calls method to play slot machine. */
                        Game.PlayGame();
                        Console.ReadKey(true); //Input not shown
                        Console.Clear(); //Reduce menu clutter
                        break;
                    /* If key input is Q, then do the following.. */
                    case "q":
                        quit = true; //Program ends.
                        Console.Clear(); //Reduce menu clutter
                        break;
                    /* If key input does not match cases, then do nothing. */
                    default:
                        Console.Clear(); //Reduce menu clutter
                        break;
                }
            /* Program stops while quit = true. */
            } while (quit == false);
        }
    }
}


Code for program used in Section 1, Part C, Exercise 4:
Code for “clsMenus.cs” class file.
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;
namespace Ass1_C_4_Checkers
{
    /* Class contains method for displaying menus. 
     * Also contains method for getting array indexes due to overloading issues. */
    class clsMenus
    {
        /* Method changes background colour of the console application 
         * Arguments needed are the colour to set for the background. */
        public void changeBackColour(ConsoleColor background)
        {
            Console.BackgroundColor = background; //Changes background colour
        }
        /* Default constructor method for changing background colour. */
        public void changeBackColour()
        {
            //Default background colour is black.
            Console.BackgroundColor = ConsoleColor.Black; 
        }
        /* Method changes foreground colour of the console application 
         * Arguments needed are the colour to set for the foreground. */
        public void changeForeColour(ConsoleColor foreground)
        {
            Console.ForegroundColor = foreground;
        }
        /* Default constructor method for changing foreground colour. */
        public void changeForeColour()
        {
            //Default background colour is white.
            Console.ForegroundColor = ConsoleColor.White;
        }
        /* Method that prints text set to custom positioning. 
         * Arguments are the text to print, as well as the X and Y position of the text. */
        public void PrintText(string text, int xPos, int yPos)
        {
            Console.CursorLeft = xPos; //Sets X position
            Console.CursorTop = yPos;  //Sets Y position
            Console.Write(text);       //Prints text
        }
        /* Method for clearing text on a line. Arguments are the length of text, and the
         * X and Y positions of the text to erase. */
        public void ClearTextLine(int textLength, int xPos, int yPos)
        {
            /* Replaces text with empty spaces. */
            PrintText(new string(' ', textLength), xPos, yPos);
        }
        /* Method for clearing text in a specific area. Arguments are the length of each line,
         * X and Y positions, as well as the number of lines to erase. Going to be used for clearing menus. */
        public void ClearTextArea(int textLength, int lines, int xPos, int yPos)
        {
            /* Loops based on the number of lines/size of area. */
            for (int area = yPos; area < lines + 1; area++)
            {
                /* Replaces text with empty spaces. */
                PrintText(new string(' ', textLength), xPos, yPos);
            }
        }
        /* Method displays main menu of program. Arguments needed are X and Y position of menu. */
        public void DisplayMainMenu(int xPos, int yPos)
        {
            PrintText("          Checkers         ", xPos, yPos);
            PrintText("---------------------------", xPos, yPos += 1); //Increments by 1 each line
            PrintText("1. Play Game", xPos + 3, yPos += 1);
            PrintText("2. Rules", xPos + 3, yPos += 1);
            PrintText("3. Controls", xPos + 3, yPos += 1);
            PrintText("Press Q to Quit", xPos + 3, yPos += 1);
            PrintText("---------------------------", xPos, yPos += 1);
        }
        /* Method displays rules of game. Note some traditional rules such as multijumping and force jumping are not
         * mentioned as they may not be implemented in this version of the program. */
        public void Instructions(int xPos, int yPos)
        {
            PrintText("                         Rules:                              ",xPos, yPos);
            PrintText("-------------------------------------------------------------",xPos, yPos += 1); 
            PrintText("The goal of the game is navigate across the board", xPos, yPos += 2); 
            PrintText("and take the opponent's pieces.", xPos, yPos += 1);
            yPos += 1;
            PrintText("A player wins from either taking all the opponents pieces. ", xPos, yPos += 1);
            PrintText("or if no legal moves are possible.", xPos, yPos += 1);
            yPos += 1;
            PrintText("It is possible to draw if both players", xPos, yPos += 1);
            PrintText("are not able to make any legal moves.", xPos, yPos += 1);
            yPos += 1;
            PrintText("Players are represented by colored pieces,", xPos, yPos += 1);
            PrintText("Red (Player 1) and White (Player 2).", xPos, yPos += 1);
            yPos += 1;
            PrintText("There are two types of pieces.", xPos, yPos += 1);
            PrintText("Those are 'Men' or 'Uncrowned',and 'King' or 'Crowned'.", xPos, yPos += 1);
            yPos += 1;
            PrintText("Men can only move forward diagonially in one direction,", xPos, yPos += 1);
            PrintText("P1 moves upwards, P2 moves downwards.", xPos, yPos += 1);
            yPos += 1;
            PrintText("Kings can move in any direction diagonially,", xPos, yPos += 1);
            PrintText("allowing them to navigate freely.", xPos, yPos += 1);
            yPos += 1;
            PrintText("Men can become kings when they reach", xPos, yPos += 1);
            PrintText("the end of the board on the opponent's side.", xPos, yPos += 1);
            yPos += 1;
            PrintText("To take an opponent's piece, ", xPos, yPos += 1);
            PrintText("you must jump their piece with one of your own. ", xPos, yPos += 1);
            yPos += 1;
            PrintText("A jump is allowed if an empty space", xPos, yPos += 1);
            PrintText("is available beyond the opponent's piece.", xPos, yPos += 1);
            yPos += 1;
            PrintText("Men can only jump in one direction,", xPos, yPos += 1);
            PrintText("while Kings can jump in any direction.", xPos, yPos += 1);
            PrintText("-------------------------------------------------------------", xPos, yPos += 2);
            PrintText("Press any key to continue", xPos, yPos += 2);
        }
        /* Displays controls for playing checkers. */
        public void Controls(int xPos, int yPos)
        {
            PrintText("                 Controls:                 ", xPos, yPos);
            PrintText("-------------------------------------------", xPos, yPos += 1);
            PrintText("Choosing pieces: 1-12", xPos, yPos += 2); //Number keys 1 to 12
            PrintText("Choosing directions (up/down): W/S", xPos, yPos += 1); //Up = W, Down = S
            PrintText("Choosing directions (left/right): A/D", xPos, yPos += 1); //Left = A, Right = D
            PrintText("Qutting/Declare Draw: Q", xPos, yPos += 1); //Qutting/Draw = Q
            PrintText("Note: you can cancel an action by ", xPos, yPos += 2);
            PrintText("pressing Q when not choosing a piece.", xPos, yPos += 1);
            PrintText("-------------------------------------------", xPos, yPos += 2);
            PrintText("Press Any Key to Continue.", xPos, yPos += 2);
        }
        /* Method displays who's turn it is. Arguments needed are the X and Y position of the menu, player names and turn bools. */
        public void displayPlayerTurn(int xPos, int yPos, string playerone_name, bool playerone_turn, string playertwo_name, bool playertwo_turn)
        {
                        //Player Names      //Turn Bool      
            PrintText($"{playertwo_name}: {playertwo_turn}", xPos, yPos); //Player 2. Appears above board
            PrintText($"{playerone_name}: {playerone_turn}", xPos, yPos + 13); //Player 1. Appears below board
        }
        /* Method displays number of pieces each player has on the board. Arguments needed are player structs, and X and Y position of menu. */
        public void displayPieceCount(clsGame.Players playerone, clsGame.Players playertwo, int xPos, int yPos)
        {
            PrintText($"{playerone.playerID} Piece Count: {playerone.pieceCount}", xPos, yPos);     //Player 1 piece count
            PrintText($"{playertwo.playerID} Piece Count: {playertwo.pieceCount}", xPos, yPos + 1); //Player 2 piece count
        }
        /* Method gets row and column indexes of 2D array. Arguments needed are the array, 
         * id of piece, and row and column vars to store results. */
        public void getArrayIndex(string[,] array, string id, ref int rowIndex, ref int colIndex)
        {
            int rowLength = array.GetLength(0); //Row length
            int colLength = array.GetLength(1); //Column length
            /* Loops based on row length. */
            for (int row = 0; row < rowLength; row++)
            {
                /* Loops based on column length. */
                for (int col = 0; col < colLength; col++)
                {
                    /* If value of element (row and column index) equals id, then.. */
                    if (array[row, col] == id)
                    {
                        rowIndex = row; //Stores copy of row index
                        colIndex = col; //Stores copy of column index
                    }
                }
            }
        }
        /* Method displays pieces and their coordinates. Arguments needed are the array, X and Y position of the list, 
         * player info and pieces structs. */
        public void displayPieceList(string[,] array, int xPos, int yPos, clsGame.Players playerone_info, clsGame.Pieces[] playerone_pieces,
        clsGame.Players playertwo_info, clsGame.Pieces[] playertwo_pieces)
        {
            int listnumber; //Declare int var for display piece number.
            int index;      //Declare int var for index number of pieces struct
            int rowValue = 0; //Declare and assign int var for storing row index.
            int colValue = 0; //Declare and assign int var for storing column index.
            /* If it's player 1's turn, then.. */
            if (playerone_info.playerTurn == true)
            {
                listnumber = 1; //Initialises listnumber var to store 1. Beginning of list
                index = 0; //Initialises index var to store 0. First index number for array struct.
                /* Loops based on number of pieces. Loops 12 times. */
                for (int pieces = 0; pieces < 12; pieces++)
                {
                    /* If current piece is on the board, then.. */
                    if (playerone_pieces[index].onBoard == true)
                    {
                        /* Calls method to get location of piece on board from the row and column indexes. */
                        getArrayIndex(array, playerone_pieces[index].ID, ref rowValue, ref colValue);
                        /* Prints piece number and location. */
                        PrintText($"{listnumber}:\t{playerone_pieces[index].ID}\tR{rowValue + 1}, C{colValue + 1}", xPos, yPos);
                    }
                    /* If piece is not on board, then.. */
                    else if (playerone_pieces[index].onBoard == false)
                    {
                        /* Not on the board. Can't be used. */
                        PrintText($"{listnumber}:\t{playerone_pieces[index].ID}\tOff Board", xPos, yPos);
                    }
                    //Increments the following by 1 with each loop.
                    listnumber += 1; 
                    index += 1;
                    yPos += 1;
                }
            }
            /* If it's player 2's turn, then.. */
            else if (playertwo_info.playerTurn == true)
            {
                listnumber = 1; //Resets listnumber to 1.
                index = 0;      //Resets index to 0.

                /* Loops based on number of pieces. Loops 12 times. */
                for (int pieces = 0; pieces < 12; pieces++)
                {
                    /* If current piece is on the board, then.. */
                    if (playertwo_pieces[index].onBoard == true)
                    {
                        /* Calls method to get location of piece on board from the row and column indexes. */
                        getArrayIndex(array, playertwo_pieces[index].ID, ref rowValue, ref colValue);
                        /* Prints piece number and location. */
                        PrintText($"{listnumber}:\t{playertwo_pieces[index].ID}\tR:{rowValue + 1}, C:{colValue + 1}", xPos, yPos);
                    }
                    /* If piece is not on board, then.. */
                    else if (playertwo_pieces[index].onBoard == false)
                    {
                        PrintText($"{listnumber}:\t{playertwo_pieces[index].ID}\tOff Board", xPos, yPos);
                    }
                    //Increments the following by 1 with each loop.
                    listnumber += 1;
                    index += 1;
                    yPos += 1;
                }
            }
        }
        /* Method displays vertical directions, as well as if it's possible. Depends on player and piece type. 
         * Arguments needed are the array, piece index, pieces struct, and X and Y positions of menu. */
        public void displayDirections(string[,] array, int index, clsGame.Pieces[] player_pieces, int xPos, int yPos)
        {
            PrintText($"Up (W): {player_pieces[index].move_up}", xPos, yPos);           //Up
            PrintText($"Down (S): {player_pieces[index].move_down}",xPos, yPos + 1);    //Down
        }

        /* Method displays spaces above selected piece. Can display empty spaces, occupied, or N/A (off board).
         * Arguments needed are the array, row and column indexes, as well as X and Y positions of menu.*/
        public void displayUpSpaces(string[,] array, int row, int column, int xPos, int yPos)
        {
            /* If row value does not equal 0, then.. */
            if (row != 0)
            {
                /* If column does not equal 0, then.. */
                if (column != 0)
                {
                    /* If value of current element/indexes does not equal null (empty), then.. */
                    if (array[row - 1, column - 1] != null)
                    {
                        /* Displays occupied space. */
                        PrintText($"Left (A): {array[row - 1, column - 1]}", xPos, yPos);
                    }
                    /* If value of current element/indexes is null (empty), then.. */
                    else if (array[row - 1, column - 1] == null)
                    {
                        PrintText($"Left (A): Empty", xPos, yPos); //Is empty
                    }
                }
                /* Else (Off board) */
                else
                {
                    PrintText($"Left (A): N/A", xPos, yPos); //No spaces
                }
                /* If column does not equal 7, then.. */
                if (column != 7)
                {
                    /* If value of current element/indexes does not equal null (empty), then.. */
                    if (array[row - 1, column + 1] != null)
                    {
                        /* Displays occupied space. */
                        PrintText($"Right (D): {array[row - 1, column + 1]}", xPos, yPos + 1);
                    }
                    /* If value of current element/indexes is null (empty), then.. */
                    else if (array[row - 1, column + 1] == null)
                    {
                        PrintText($"Right (D): Empty", xPos, yPos + 1); //Is empty
                    }
                }
                /* Else (Off board) */
                else
                {
                    PrintText($"Right (D): N/A", xPos, yPos + 1); //No spaces
                }
            }
        }
        /* Method displays spaces below selected piece. Can display empty spaces, occupied, or N/A (off board).
         * Arguments needed are the array, row and column indexes, as well as X and Y positions of menu.*/
        public void displayDownSpaces(string[,] array, int row, int column, int xPos, int yPos)
        {
            /* If row value does not equal 0, then.. */
            if (row != 7)
            {
                /* If column does not equal 0, then.. */
                if (column != 0)
                {
                    /*If value of current element/ indexes does not equal null(empty), then.. */
                    if (array[row + 1, column - 1] != null)
                    {
                        /* Displays occupied space. */
                        PrintText($"Left (A): {array[row + 1, column - 1]}", xPos, yPos);
                    }
                    /* If value of current element/indexes is null (empty), then.. */
                    else if (array[row + 1, column - 1] == null)
                    {
                        PrintText($"Left (A): Empty", xPos, yPos);  //Is empty
                    }
                }
                /* Else (Off board) */
                else
                {
                    PrintText($"Left (A): N/A", xPos, yPos); //No spaces
                }
                /* If row value does not equal 7, then.. */
                if (column != 7)
                {
                    /*If value of current element/ indexes does not equal null(empty), then.. */
                    if (array[row + 1, column + 1] != null)
                    {
                        /* Displays occupied space. */
                        PrintText($"Right (D): {array[row + 1, column + 1]}", xPos, yPos + 1);
                    }
                    /* If value of current element/indexes is null (empty), then.. */
                    else if (array[row + 1, column + 1] == null)
                    {
                        PrintText($"Right (D): Empty", xPos, yPos + 1); //Is empty
                    }
                }
                /* Else (Off board) */
                else
                {
                    PrintText($"Right (D): N/A", xPos, yPos + 1); //No spaces
                }
            }
        }
        public void displayQuitMessage(int xPos, int yPos)
        {
            PrintText("Enter 'Q' to Quit", xPos, yPos);
            PrintText("Enter 'D' to draw/forfeit", xPos, yPos + 1);
        }
    }
}

Code for “clsGame.cs” class file.
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace Ass1_C_4_Checkers
{
    /* Class contains method and data for the checkers game. */
    class clsGame
    {
        /* New instacne of Menus class. */
        clsMenus custom = new clsMenus();
        
        /* Declare public enum for piece icons. Index number starts at 1. */
        public enum pieceIcon { x = 1, X, o, O}

        /* Initialises enum vars for each checker piece. Lowercase is men pieces, Uppercase is king pieces. */
        pieceIcon playerOneMen = pieceIcon.o;   //Player 1 men piece
        pieceIcon playerOneKing = pieceIcon.O;  //Player 1 king piece
        pieceIcon playerTwoMen = pieceIcon.x;   //Player 2 men piece
        pieceIcon playerTwoKing = pieceIcon.X;  //Player 2 king piece

        /* Declare 2D array for storing checkers pieces. Size based on board (8x8). */
        string[,] checkers = new string[8, 8];

        /* Declare public struct for player info. Declares the following variables.. */
        public struct Players
        {
            public string playerName;   //Stores player's name.
            public string playerID;     //Stores Player's ID.
            public short pieceCount;    //Stores player's piece count.
            public bool playerTurn;     //Tracks player's turn.
            public bool playerWin;      //Tracks player's win condition.
        }

        /* New instances player classes. One for Player 1 and Player 2. */
        Players playerOneInfo = new Players();
        Players playerTwoInfo = new Players();

        /* Declare public struct for checker piece info. Declares the following variables.. */
        public struct Pieces
        {
            public string ID;       //Stores ID for checker piece.
            public bool onBoard;    //Bool for tracking if piece is on board.

            public bool pOne;       //Tracks if piece belongs to player 1.
            public bool pTwo;       //Tracks if piece belongs to player 2.

            public bool men;        //Tracks if piece type is "Men".
            public bool king;       //Tracks if piece type is "King".

            public bool move_up;    //Tracks if piece can be moved up.
            public bool move_down;  //Tracks if piece can be moved down.
        }

        /* New instance of pieces as 1D array. Each instance contains 12 elements/indexes for each piece. */
        Pieces[] playerOnePieces = new Pieces[12]; //Struct array for player 1 pieces.
        Pieces[] playerTwoPieces = new Pieces[12]; //Struct array for player 2 pieces.

        /* Declare bool var for checking if program can be quit out of. */
        public bool quit;
        /* Declare bool var for tracking if player makes a valid turn. Prevents incorrect inputs. */
        public bool validTurn;

        /* Method initialises the default values for player 1's info. */
        public void setPlayerOneInfo()
        {
            playerOneInfo.playerName = "Player 1";  //Assigns player's name.
            playerOneInfo.pieceCount = 12;          //Assigns player's piece count.
            playerOneInfo.playerTurn = true;        //Assigns player's turn (true for player 1 by default)
            playerOneInfo.playerWin = false;        //Assigns player's win condition (false by default)
        }

        /* Method initialises the default values for player 2's info. */
        public void setPlayerTwoInfo()
        {
            playerTwoInfo.playerName = "Player 2";      //Assigns player's name.
            playerTwoInfo.pieceCount = 12;              //Assigns player's piece count.
            playerTwoInfo.playerTurn = false;           //Assigns player's turn (false for player 2 by default)
            playerTwoInfo.playerWin = false;            //Assigns player's win condition (false by default)
        }

        /* Method initialises the default values for player 1's pieces. 
         * Arguments needed are piece array struct and index number. */
        public void setPlayerOnePieces(Pieces[] playerPiece, int pieceNumber)
        {
            playerPiece[pieceNumber].pOne = true;       //Sets piece belonging to player 1.
            playerPiece[pieceNumber].pTwo = false;      //Does not set piece as player 2's
            playerPiece[pieceNumber].onBoard = true;    //Puts piece on board by default.
            playerPiece[pieceNumber].men = true;        //Sets piece type to men by default
            playerPiece[pieceNumber].king = false;      //Does not set piece type to king
            playerPiece[pieceNumber].move_up = true;    //Allows piece to move up for player 1 by default
            playerPiece[pieceNumber].move_down = false; //Does not allow piece to move down for player 1 by default
        }

        /* Method initialises the default values for player 2's pieces. 
         * Arguments needed are piece array struct and index number. */
        public void setPlayerTwoPieces(Pieces[] playerPiece, int pieceNumber)
        {
            playerPiece[pieceNumber].pOne = false;      //Does not set piece belonging to player 1.
            playerPiece[pieceNumber].pTwo = true;       //Sets piece belonging to player 2.
            playerPiece[pieceNumber].onBoard = true;    //Puts piece on board by default.
            playerPiece[pieceNumber].men = true;        //Sets piece type to men by default
            playerPiece[pieceNumber].king = false;      //Does not set piece type to king
            playerPiece[pieceNumber].move_up = false;   //Does not allow piece to move up for player 2 by default
            playerPiece[pieceNumber].move_down = true;  //Allows piece to move down for player 2 by default
        }

        /* Method initalises pieces for player 1 and 2. Arguments needed are array structs for player 1 and 2. */
        public void initialisePieces(Pieces[] playerone, Pieces[] playertwo)
        {
            /* Declares char var for player 1 and 2 pieces' id. */
            char player1 = 'a'; //Player 1
            char player2 = 'b'; //Player 2
            
            /* Declares and assigns int var for initialises piece id. */
            int pieceNumber = 1;

            /* Loops based on number of pieces. Loops 12 times. */
            for (int piece = 0; piece < 12; piece++)
            {
                /* Initialises current piece with piece number and character id for player 1. */
                playerone[piece].ID = (pieceNumber.ToString() + player1.ToString());
                /* Calls method to initialise player 1 pieces' info. */
                setPlayerOnePieces(playerone, piece);
                pieceNumber += 1; //Increments piece number by 1.
            }

            pieceNumber = 1; //Resets piece number to 1.

            /* Loops based on number of pieces. Loops 12 times. */
            for (int piece = 0; piece < 12; piece++)
            {
                /* Initialises current piece with piece number and character id for player 2. */
                playertwo[piece].ID = (pieceNumber.ToString() + player2.ToString());
                /* Calls method to initialise player 2 pieces' info. */
                setPlayerTwoPieces(playertwo, piece);
                pieceNumber += 1; //Increments piece number by 1.
            }
        }
        
        /* Method gets ID from piece based on index number. Arguments needed are piece struct and index number. */
        public string getID(Pieces[] piece, int index)
        {
            string ID = piece[index].ID.ToString(); //Declares and assigns string var of piece ID based on index.
            return ID; //Returns ID.
        }

        /* Method populates array/checkers board with player pieces. 
         * Arguments needed are the array, and structs for both player 1 and 2's pieces. */
        public void populateBoard(string[,] array, Pieces[] playerone, Pieces[] playertwo)
        {
            int rowLength = array.GetLength(0); /* Declares and assigns int var for storing row length. */
            int colLength = array.GetLength(1); /* Declares and assigns int var for storing column length. */

            int pieceIndex = 0; /* Declares and assigns int var for storing index number. */

            //Player 2 (top)
            /* Loops based on row start and end position. Player 2's piece are placed at top of board. */
            for (int row = 2; row > - 1; row--)
            {
                /* Loops based number of columns on board. Loops 8 times. */
                for (int col = 0; col < colLength; col++)
                {
                    /* If value of row index mod 2 equals 0, then.. */
                    if (row % 2 == 0)
                    {
                        /* If value of column index mod 2 equals 0, then.. */
                        if (col % 2 == 0)
                        {
                            continue; //Continues with next iteration of loop.
                        }
                        /* If value of column index mod 2 does not equal 0, then.. */
                        else if (col % 2 != 0)
                        {
                            /* Declare and assign string var for storing piece ID. */
                            string ID = getID(playertwo, pieceIndex);
                            /* Stores piece ID in checkers array.*/
                            array[row, col] = ID;
                            pieceIndex += 1; //Increments piece ID by 1
                        }
                    }
                    /* If value of row index mod 2 does not equal 0, then.. */
                    else if (row % 2 != 0)
                    {
                        /* If value of column index mod 2 equals 0, then.. */
                        if (col % 2 == 0)
                        {
                            /* Declare and assign string var for storing piece ID. */
                            string ID = getID(playertwo, pieceIndex);
                            /* Stores piece ID in checkers array.*/
                            array[row, col] = ID;
                            pieceIndex += 1; //Increments piece ID by 1
                        }
                        /* If value of column index mod 2 does not equal 0, then.. */
                        else if (col % 2 != 0)
                        {
                            continue; //Continues with next iteration of loop.
                        }
                    }
                }
            }

            pieceIndex = 0; //Resets piece index number to 0.

            //Player 1 (bottom)
            /* Loops based on row start and end position. Player 1's piece are placed at bottom of board. */
            for (int row = 5; row < 8; row++)
            {
                /* Loops based number of columns on board. Loops 8 times. */
                for (int col = 0; col < colLength; col++)
                {
                    /* If value of row index mod 2 does not equal 0, then.. */
                    if (row % 2 != 0)
                    {
                        /* If value of column index mod 2 equals 0, then.. */
                        if (col % 2 == 0)
                        {
                            /* Declare and assign string var for storing piece ID. */
                            string ID = getID(playerone, pieceIndex);
                            /* Stores piece ID in checkers array. */
                            array[row, col] = ID;
                            pieceIndex += 1; //Increments piece ID by 1
                        }
                        /* If value of column index mod 2 does not equal 0, then.. */
                        else if (col % 2 != 0)
                        {
                            continue; //Continues with next iteration of loop.
                        }
                    }
                    /* If value of row index mod 2 equals 0, then.. */
                    else if (row % 2 == 0)
                    {
                        if (col % 2 == 0)
                        {
                            continue; //Continues with next iteration of loop.
                        }
                        else if (col % 2 != 0)
                        {
                            /* Declare and assign string var for storing piece ID. */
                            string ID = getID(playerone, pieceIndex);
                            /* Stores piece ID in checkers array. */
                            array[row, col] = ID;
                            pieceIndex += 1; //Increments piece ID by 1
                        }
                    }
                }
            }
        }
        
        /* Method gets struct index for pieces. Arguments needed are piece struct, piece id, and ref vars for
         storing the index found and string message if index is not found.*/
        public void getStructIndex(Pieces[] piece, string id, ref int returnIndex, ref string noPiece)
        {
            /* Loops based on number of pieces. Loops 12 times. */
            for (int index = 0; index < 12; index++)
            {
                /* If piece is on board, then.. */
                if (piece[index].onBoard == true)
                {
                    /* If current piece matches ID, then.. */
                    if (piece[index].ID == id)
                    {
                        returnIndex = index; //Stores index number
                        return; //Stops method.
                    }
                }
                /* If piece is not on board, then.. */
                else if (piece[index].onBoard == false)
                {
                    noPiece = "   "; //Returns no piece/blank.
                }
            }
        }
        
        /* Method draws pieces based on the player and piece type. Arguments needed are piece structs and index number. */
        public string drawPieces(Pieces[] player, int index)
        {
            /* If piece belongs to player 1, then.. */
            if (player[index].pOne == true)
            {
                /* If piece type is men, then.. */
                if (player[index].men == true)
                {
                    /* Returns piece icon for men piece type for player 1. */
                    return playerOneMen.ToString();
                }
                /* If piece type is king, then.. */
                else if (player[index].king == true)
                {
                    /* Returns piece icon for king piece type for player 1. */
                    return playerOneKing.ToString();
                }
            }
            /* If piece belongs to player 2, then.. */
            else if (player[index].pTwo == true)
            {
                /* If piece type is men, then.. */
                if (player[index].men == true)
                {
                    /* Returns piece icon for men piece type for player 2. */
                    return playerTwoMen.ToString();
                }
                /* If piece type is king, then.. */
                else if (player[index].king == true)
                {
                    /* Returns piece icon for king piece type for player 2. */
                    return playerTwoKing.ToString();
                }
            }

            return "?"; //Returns if none are true or due to an error
        }

        /* Method draws checkers board and pieces. Arguments needed are the array, X and Y position of board in program,
         * and Player 1 and Player 2's piece structs. */
        public void drawBoard(string[,] array, int xPos, int yPos, Pieces[] playerone, Pieces[] playertwo)
        {
            /* Declare and assigns int vars for storing copies of original X and Y positions. */
            int newXpos = xPos; //X position
            int newYpos = yPos; //Y position

            /* Declare and assigns int vars for storing row and column lengths of board. */
            int rowLength = array.GetLength(0); //Row length
            int colLength = array.GetLength(1); //Column length

            /* Loops based on row length. Loops 8 times. */
            for (int row = 0; row < rowLength; row++)
            {
                /* Loops based on column length. Loops 8 times. */
                for (int column = 0; column < colLength; column++)
                {
                    /* Declares string var for storing copy of piece's ID */
                    string idCopy;
                    /* Declares int var for storing copy of piece struct index number */
                    int indexCopy = 0;
                    /* Declares string var for storing empty space if pieces are not on board. */
                    string pieceIconEmpty = "   ";

                    /* If value of array element (Indexes) is not empty/null, then.. */
                    if (array[row, column] != null)
                    {
                        /* Stores ID of piece.*/
                        idCopy = array[row, column];
                    }
                    else
                    {
                        idCopy = "empty"; //Is empty
                    }
                    /* If row mod 2 equals 0, then.. */
                    if (row % 2 == 0)
                    {
                        /* If column mod 2 equals 0, then.. */
                        if (column % 2 == 0)
                        {
                            /* Calls methods to change foreground and background colours. */
                            custom.changeBackColour(ConsoleColor.White); //Sets background to white
                            custom.changeForeColour(ConsoleColor.Black); //Sets foreground to black.
                            /* Prints empty space on board. */
                            custom.PrintText("   ", newXpos, newYpos);
                        }
                        /* If column mod 2 does not equal 0, then.. */
                        else if (column % 2 != 0)
                        {
                            /* Calls method to change background colour. */
                            custom.changeBackColour(ConsoleColor.DarkGray); //Sets background to dark gray.
                            
                            /* If piece id contains 'a' (player 1), then.. */
                            if (idCopy.Contains('a'))
                            {
                                /* Calls method to change foreground colour. */
                                custom.changeForeColour(ConsoleColor.Red); //Sets foreground to red.
                                /* Calls method to get struct index of piece. */
                                getStructIndex(playerone, idCopy, ref indexCopy, ref pieceIconEmpty);
                                /* Declare and assign string var for getting piece icon. Calls method to do so. */
                                string pieceIcon = drawPieces(playerone, indexCopy);
                                custom.PrintText($" {pieceIcon} ", newXpos, newYpos); //Displays piece
                            }
                            /* If piece id contains 'b' (player 2), then.. */
                            else if (idCopy.Contains('b'))
                            {
                                /* Calls method to change foreground colour. */
                                custom.changeForeColour(ConsoleColor.Blue); //Sets foreground to blue
                                /* Calls method to get struct index of piece. */
                                getStructIndex(playertwo, idCopy, ref indexCopy, ref pieceIconEmpty);
                                /* Declare and assign string var for getting piece icon. Calls method to do so. */
                                string pieceIcon = drawPieces(playertwo, indexCopy);
                                custom.PrintText($" {pieceIcon} ", newXpos, newYpos); //Displays piece
                            }
                            /* If id equals to "empty", then.. */
                            else if (idCopy == "empty")
                            {
                                /* Displays empty space. */
                                custom.PrintText("   ", newXpos, newYpos);
                            }
                        }
                    }
                    /* If row mod 2 does not equal 0, then.. */
                    else if (row % 2 != 0)
                    {
                        /* if column mod 2 does not equal 0, then.. */
                        if (column % 2 != 0)
                        {
                            /* Calls methods to change foreground and background colours. */
                            custom.changeBackColour(ConsoleColor.White); //Sets background to white
                            custom.changeForeColour(ConsoleColor.Black); //Sets foreground to black.
                            /* Prints empty space on board. */
                            custom.PrintText("   ", newXpos, newYpos);
                        }
                        /* If column mod 2 equals 0, then.. */
                        else if (column % 2 == 0)
                        {
                            /* Calls method to change background colour. */
                            custom.changeBackColour(ConsoleColor.DarkGray); //Sets background to dark gray.
                            /* If piece id contains 'a' (player 1), then.. */
                            if (idCopy.Contains('a'))
                            {
                                /* Calls method to change foreground colour. */
                                custom.changeForeColour(ConsoleColor.Red); //Sets foreground to red.
                                /* Calls method to get struct index of piece. */
                                getStructIndex(playerone, idCopy, ref indexCopy, ref pieceIconEmpty);
                                /* Declare and assign string var for getting piece icon. Calls method to do so. */
                                string pieceIcon = drawPieces(playerone, indexCopy);
                                custom.PrintText($" {pieceIcon} ", newXpos, newYpos); //Displays piece
                            }
                            /* If piece id contains 'b' (player 2), then.. */
                            else if (idCopy.Contains('b'))
                            {
                                /* Calls method to change foreground colour. */
                                custom.changeForeColour(ConsoleColor.Blue); //Sets foreground to blue
                                /* Calls method to get struct index of piece. */
                                getStructIndex(playertwo, idCopy, ref indexCopy, ref pieceIconEmpty);
                                /* Declare and assign string var for getting piece icon. Calls method to do so. */
                                string pieceIcon = drawPieces(playertwo, indexCopy);
                                custom.PrintText($" {pieceIcon} ", newXpos, newYpos); //Displays piece
                            }
                            /* If id equals to "empty", then.. */
                            else if (idCopy == "empty")
                            {
                                /* Displays empty space. */
                                custom.PrintText($"   ", newXpos, newYpos);
                            }
                        }
                    }
                    newXpos += 3; //Increments X position by 1 with each column loop.
                }
                newXpos = xPos; //Resets X position to default.
                newYpos += 1; //Increments Y position with each row loop.
            }
            
            /* Calls method to set foreground and background colours to their defaults. */
            custom.changeBackColour();
            custom.changeForeColour();

            newXpos = xPos;     // Resets X position to default.
            newYpos = yPos - 1; // Resets Y position to default - 1. 
            
            string C = "C"; //Declare and assign string var for displaying "C" (Column).

            /* Loops based on the number of rows. Loops 8 times. */
            for (int rowCount = 0; rowCount < 8; rowCount++)
            {
                custom.PrintText($"{C}{rowCount + 1}", newXpos, newYpos); //Prints row number.
                newXpos += 3; //Increments X position by 3.
            }

            string R = "R"; //Declare and assign string var for displaying "R" (Row).

            newXpos = xPos - 2; //Resets X position to default - 2.
            newYpos = yPos;     //Resets Y positon to default.

            /* Loops based on the number of columns. Loops 8 times. */
            for (int colCount = 0; colCount < 8; colCount++)
            {
                custom.PrintText($"{R}{colCount + 1}", newXpos, newYpos);  //Prints column number.
                newYpos += 1; //Increments Y position by 1.
            }
        }

        /* Method allows user to choose the piece they want to move. Arguments needed are the array, and structs for player info and pieces. */
        public void choosePiece(string[,] array, Players player_info, Pieces[] player_pieces)
        {
            /* Declare bool var for checking if key input is suitable. */
            bool keyChose = false; //false by default
            /* Declare bool var for checking if move made is valid. Prevents issues with moving pieces in specific situations. */
            bool validMove = false; //false by default

            /* Loops while player has not inputted a suitable key. */
            do
            {
                custom.PrintText("Please choose a piece (1-12): ", 35, 2);
                /* Stores input by reading line, not key. Allows to pick pieces above 9. */
                string key = Console.ReadLine(); 
                
                /* Switch compares player input formatted to lowercase with cases. */
                switch (key.ToLower())
                {
                    /* If user enters a number from 1 to 12, then do the following.. */
                    case "1":
                    case "2":
                    case "3":
                    case "4":
                    case "5":
                    case "6":
                    case "7":
                    case "8":
                    case "9":
                    case "10":
                    case "11":
                    case "12":
                        /* Declare and assign int var for storing key input as int. */
                        int index = int.Parse(key);
                        /* Declare and assign int vars for row and column index values. */
                        int rowValue = 0; //Row
                        int colValue = 0; //Column

                        /* If piece chosen is not on the board, then.. */
                        if (player_pieces[index - 1].onBoard == false)
                        {
                            custom.PrintText("Piece no longer on board", 35, 1); //Not on board
                            Console.ReadKey(true); //Pause
                            custom.ClearTextLine(25, 35, 1); //Clears message
                            custom.ClearTextLine(20, 60, 2); //Clears message
                            break;
                        }
                        /* Calls method to get array indexes (row and column) for piece. */
                        custom.getArrayIndex(array, player_pieces[index - 1].ID, ref rowValue, ref colValue);
                        /* Calls method to stop piece from moving based on surrounding pieces. */
                        stopPieceMove(array, player_pieces, index - 1, rowValue, colValue, ref validMove);
                        /* If player can make a valid move, then.. */
                        if (validMove == true)
                        {
                            custom.ClearTextLine(40, 35, 2); //Clears line of text
                            /* Calls method to ask player which vertical direction they want to move the piece (up or down) */
                            chooseVerticalDirection(array, player_info, player_pieces, index - 1, rowValue, colValue);
                        }
                        keyChose = true; //Stops loop
                        break;
                    /* If player enters "Q" as their input, then.. */
                    case "q":
                        quit = true; //Stops game
                        return;
                    /* If player enters "D" as their input, then.. */
                    case "d":
                        /* If player 1's turn, then.. */
                        if (playerOneInfo.playerTurn == true)
                        {
                            custom.PrintText($"{playerOneInfo.playerName} has declared", 5, 20);
                            custom.PrintText($"a draw or has forfeit", 5, 21);
                            Console.ReadKey(true); //Pause
                        }
                        /* If player 2's turn, then.. */
                        else if (playerTwoInfo.playerTurn == true)
                        {
                            custom.PrintText($"{playerTwoInfo.playerName} has declared", 5, 20);
                            custom.PrintText($"a draw or has forfeit", 5, 21);
                            Console.ReadKey(true); //Pause
                        }
                        quit = true; //Game ends
                        return;
                    /* If user input does not match cases, then do nothing. */
                    default:
                        /* Invalid input */
                        custom.PrintText("Invalid piece number", 35, 1);
                        Console.ReadKey(true); //Pause
                        custom.ClearTextLine(40, 35, 1); //Clears text
                        custom.ClearTextLine(20, 60, 2); //Clears text
                        break;
                } 
             /* Stops looping when suitable key has been chosen. */
            } while (keyChose == false);
        }
        
        /* Method stops piece from moving based on position and surrounding spaces (e.g. ally pieces block path). */
        public void stopPieceMove(string[,] array, Pieces[] player_pieces, int pieceIndex, int rowValue, int colValue, ref bool validMove)
        {
            /* Declare string vars for storing IDs or adjacent piece if there are any. */
            string upLeft = "";
            string upRight = "";
            string downLeft = "";
            string downRight = "";
            
            /* If player 1's turn, then.. */
            if (playerOneInfo.playerTurn == true)
            {
                /* Calls method to check adjacent spaces for pieces. */
                checkAllySpaces(array, player_pieces[pieceIndex].pOne, rowValue, colValue, ref upLeft, ref upRight, ref downLeft, ref downRight);
            }
            /* If player 2's turn, then.. */
            else if (playerTwoInfo.playerTurn == true)
            {
                /* Calls method to check adjacent spaces for pieces. */
                checkAllySpaces(array, player_pieces[pieceIndex].pTwo, rowValue, colValue, ref upLeft, ref upRight, ref downLeft, ref downRight);
            }
            /* If player 1's turn, then.. */
            if (playerOneInfo.playerTurn == true)
            {
                /* If any adjacent spaces are empty, then.. */
                if (upLeft == null || upRight == null || downLeft == null || downRight == null)
                {
                    validMove = true; //Can make a valid move
                    return; //Stops method
                }
                /* If any adjacent spaces have enemy pieces (player 2), then.. */
                else if (upLeft.Contains('b') || upRight.Contains('b') || downLeft.Contains('b') || downRight.Contains('b'))
                {
                    validMove = true; //Can make a valid move
                    return; //Stops method
                }
                /* If all adjacent space contains an ally piece, then... */
                else if (upLeft.Contains('a') && upRight.Contains('a') && downLeft.Contains('a') && downRight.Contains('a'))
                {
                    validMove = false; //Cannot make a valid move
                    custom.PrintText("Cannot move piece. Ally pieces block path", 30, 1);
                    Console.ReadKey(true); //Pause
                    custom.ClearTextLine(40, 30, 1); //Clears text
                    return; //Stops method
                }
                /* Else (Adjacent spaces go off board) */
                else
                {
                    validMove = false; //Cannot make a valid move
                    custom.PrintText("Cannot move piece. No space", 35, 1);
                    Console.ReadKey(true); //Pause
                    custom.ClearTextLine(40, 35, 1); //Clears text
                    return; //Stops method
                }
            }
            /* If player 2's turn, then.. */
            else if (playerTwoInfo.playerTurn == true)
            {
                /* If any adjacent spaces are empty, then.. */
                if (upLeft == null || upRight == null || downLeft == null || downRight == null)
                {
                    validMove = true; //Can make a valid move
                    return; //Stops method
                }
                /* If any adjacent spaces have enemy pieces (player 1), then.. */
                else if (upLeft.Contains('a') || upRight.Contains('a') || downLeft.Contains('a') || downRight.Contains('a'))
                {
                    validMove = true; //Can make a valid move
                    return; //Stops method
                }
                else if (upLeft.Contains('b') && upRight.Contains('b') && downLeft.Contains('b') && downRight.Contains('b'))
                {
                    validMove = false; //Cannot make a valid move
                    custom.PrintText("Cannot move piece. Ally pieces block path", 30, 1);
                    Console.ReadKey(true); //Pause
                    custom.ClearTextLine(40, 30, 1); //Clears text
                    return; //Stops method
                }
                else
                {
                    validMove = false; //Cannot make a valid move
                    custom.PrintText("Cannot move piece. No space", 30, 1);
                    Console.ReadKey(true); //Pause
                    custom.ClearTextLine(40, 30, 1); //Clears text
                    return; //Stops method
                }
            }
        }
        
        /* Method allows player to choose vertical direction to move piece (up or down).
         * Arguments needed are array, player and piece structs, piece index, and row and column values for array. */
        public void chooseVerticalDirection(string[,] array, Players player_info, Pieces[] player_pieces, int pieceIndex, int row, int column)
        {
            /* Calls method to display vertical directions player can make. */
            custom.displayDirections(array, pieceIndex, player_pieces, 40, 16);
            /* Declare var for storing key input. */
            ConsoleKeyInfo KeyInfo;
            /* Declare bool var for checking if player has chosen a valid direction. */
            bool validDirection;
            
            /* Loops while chosen direction is not valid. */
            do
            {
                validDirection = false; //Initialises bool to default to false.

                custom.PrintText("Please choose a direction (Up/Down): ", 35, 2);
                KeyInfo = Console.ReadKey(true); //Stores key input. Does not show in program.
                /* Declares and assigns string var to store and convert key input into string. */
                string key = KeyInfo.KeyChar.ToString(); 

                /* Switch compares key input formatted to lowercase with cases. */
                switch(key.ToLower())
                {
                    /* If player presses "w" key, then do the following.. */
                    case "w":
                        /* If piece can move up, then.. */
                        if (player_pieces[pieceIndex].move_up == true)
                        {
                            /* If value of row is not 0 (first row), then.. */
                            if (row != 0)
                            {
                                /* Calls method to display adjacent spaces above piece. */
                                custom.displayUpSpaces(array, row, column, 40, 18);
                                /* Calls method to allow user to choose horizontal direction to move piece (left or right) */
                                chooseHorizontalDirection(array, player_info, player_pieces, pieceIndex, key.ToLower());
                                validDirection = true; //Valid direction chosen
                            }
                            else
                            {
                                /* Cannot move piece up */
                                custom.PrintText("Cannot move up", 35, 1); 
                                Console.ReadKey(true); //Pause
                                custom.ClearTextLine(30, 35, 1); //Clears text
                                break;
                            }
                        }
                        /* If piece cannot be moved up, then.. */
                        else if (player_pieces[pieceIndex].move_up == false)
                        {
                            /* Cannot move up if piece (player 2) is men piece. */
                            custom.PrintText($"{player_info.playerName}'s piece must become king to move up.", 30, 1);
                            Console.ReadKey(true); //Pause
                            custom.ClearTextLine(50, 30, 1); //Clears text
                        }
                        break;
                    /* If player presses "s" key, then do the following.. */
                    case "s":
                        /* If piece can move down, then.. */
                        if (player_pieces[pieceIndex].move_down == true)
                        {
                            /* If value of row is not 7 (last row), then.. */
                            if (row != 7)
                            {
                                /* Calls method to display adjacent spaces below piece. */
                                custom.displayDownSpaces(array, row, column, 40, 18);
                                /* Calls method to allow user to choose horizontal direction to move piece (left or right) */
                                chooseHorizontalDirection(array, player_info, player_pieces, pieceIndex, key.ToLower());
                                validDirection = true; //Valid direction chosen
                            }
                            else
                            {
                                /* Cannot move piece down */
                                custom.PrintText("Cannot down up", 40, 1);
                                Console.ReadKey(true); //Pause
                                custom.ClearTextLine(30, 40, 1); //Clears text
                                break;
                            }
                        }
                        /* If piece cannot be moved down, then.. */
                        else if (player_pieces[pieceIndex].move_down == false)
                        {
                            /* Cannot move down if piece (player 1) is men piece. */
                            custom.PrintText($"{player_info.playerName}'s piece must become king to move down.", 30, 1);
                            Console.ReadKey(true); //Pause
                            custom.ClearTextLine(50, 30, 1); //Clears text
                        }
                        break;
                    /* If player presses "q" key, then stop method. */
                    case "q":
                        return; //Stops method
                    /* If user input does not match cases, then do nothing. */
                    default:
                        break;
                }
            /* Stops loop when valid direction is chosen. */
            } while (validDirection == false);
            
        }

        /* Method checks adjacent spaces for ally and opponent pieces, as well as empty spaces.
         * Arguments needed are the array, bool checking piece's owner, row and column indexes, as wel as
         * strings vars to store copies of adjacent spaces. */
        public void checkAllySpaces(string[,] array, bool piece_owner, int row, int column,
        ref string upLeft, ref string upRight, ref string downLeft, ref string downRight)
        {
            /* If piece belongs to player, then.. */
            if (piece_owner == true)
            {
                /* If row value does not equal 0 (first row), then.. */
                if (row != 0)
                {
                    /* If column value does not equal 0 (first column), then.. */
                    if (column != 0)
                    {
                        /* If value of top left adjacent space is not empty, then.. */
                        if (array[row - 1, column - 1] != null)
                            /* Stores value of adjacent space. */
                            upLeft = array[row - 1, column - 1];
                        /* If value of top left adjacent space is empty, then.. */
                        else if (array[row - 1, column - 1] == null)
                            /* Stores value as null */
                            upLeft = null;
                    }
                    /* Else (Goes off board), then.. */
                    else
                        /* Stores as not available (off board). */
                        upLeft = "N/A";
                    /* If column value does not equal 7 (last column), then.. */
                    if (column != 7)
                    {
                        /* If value of top left adjacent space is not empty, then.. */
                        if (array[row - 1, column + 1] != null)
                            /* Stores value of adjacent space. */
                            upRight = array[row - 1, column + 1];
                        /* If value of top left adjacent space is empty, then.. */
                        else if (array[row - 1, column + 1] == null)
                            /* Stores value as null */
                            upRight = null;
                    }
                    /* Else (Goes off board), then.. */
                    else
                        /* Stores as not available (off board). */
                        upRight = "N/A";
                }
                /* Sets both top left and top right as N/A */
                else { upLeft = upRight = "N/A"; }
                /* If row value does not equal 7 (last row), then.. */
                if (row != 7)
                {
                    /* If row value does not equal 0 (first row), then.. */
                    if (column != 0)
                    {
                        /* If value of bottom left adjacent space is not empty, then.. */
                        if (array[row + 1, column - 1] != null)
                            /* Stores value of adjacent space. */
                            downLeft = array[row + 1, column - 1];
                        /* If value of bottom left adjacent space is empty, then.. */
                        else if (array[row + 1, column - 1] == null)
                            /* Stores value as null */
                            downLeft = null;
                    }
                    /* Else (Goes off board), then.. */
                    else
                        /* Stores as not available (off board). */
                        downLeft = "N/A";
                    /* If column value does not equal 7 (last column), then.. */
                    if (column != 7)
                    {
                        /* If value of bottom right adjacent space is not empty, then.. */
                        if (array[row + 1, column + 1] != null)
                            /* Stores value of adjacent space. */
                            downRight = array[row + 1, column + 1];
                        /* If value of bottom right adjacent space is empty, then.. */
                        else if (array[row + 1, column + 1] == null)
                            /* Stores value as null */
                            downRight = null;
                    }
                    /* Else (Goes off board), then.. */
                    else
                        /* Stores as not available (off board). */
                        downRight = "N/A";
                }
                /* Sets both bottom left and bottom right as N/A */
                else { downLeft = downRight = "N/A"; }
            }
        }

        /* Method allows player to choose horizontal direction to move piece (left or right).
         * Arguments needed are array, player and piece structs, piece index, and previous key input (up or down). */
        public void chooseHorizontalDirection(string[,] array, Players player_info, Pieces[] player_pieces, int pieceIndex, string keyInput)
        {
            int rowValue = 0; /* Declare int var for storing row value of piece. */
            int colValue = 0; /* Declare int var for storing column value of piece. */

            /* Calls method to gets array indexes (row and column) of piece based on ID. */
            custom.getArrayIndex(array, player_pieces[pieceIndex].ID, ref rowValue, ref colValue);
            /* Declare var for storing key inputs */
            ConsoleKeyInfo KeyInfo;
            /* Declare bool var for checking if input and direction chosen is valid. */
            bool validDirection;

            /* Loop while a valid input and direction has not been chosen. */
            do
            {
                /* Sets bool to default to false at start of each loop. */
                validDirection = false;
                custom.PrintText("Please choose a direction (Left/Right): ", 35, 2);
                KeyInfo = Console.ReadKey(true); //Stores key input. Does not show input in program.
                /* Declare and assign string var for storing and converting key input into string. */
                string newKey = KeyInfo.KeyChar.ToString(); 
                
                /* Switch compares new key input with cases. */
                switch(newKey.ToLower())
                {
                    /* If player presses "a" key, then do the following.. */
                    case "a":
                        /* If column value of piece does not equal 0 (first column), then.. */
                        if (colValue != 0)
                        {
                            /* Calls method to move piece based on user inputs. */
                            movePiece(array, player_info, player_pieces, pieceIndex, rowValue, colValue, newKey, keyInput);
                            validDirection = true; //Directions chosen are valid.
                        }
                        /* If column value of piece does equal to 0 (first column), then.. */
                        else
                        {
                            custom.PrintText("Cannot move left", 40, 1);
                            Console.ReadKey(true); //Pause
                            custom.ClearTextLine(25, 35, 1); //Clears text
                        }
                        break;
                    /* If player presses "d" key, then do the following.. */
                    case "d":
                        /* If column value of piece does not equal 7 (last column), then.. */
                        if (colValue != 7)
                        {
                            /* Calls method to move piece based on user inputs. */
                            movePiece(array, player_info, player_pieces, pieceIndex, rowValue, colValue, newKey, keyInput);
                            validDirection = true; //Directions chosen are valid.
                        }
                        /* If column value of piece does equal 7 (last column), then.. */
                        else
                        {
                            custom.PrintText("Cannot move right", 40, 1);
                            Console.ReadKey(true); //Pause
                            custom.ClearTextLine(25, 35, 1); //Clears text
                        }
                        break;
                    /* If player presses "q" key, then do the following.. */
                    case "q":
                        return;
                    /* If key input does not match cases, then do nothing. */
                    default:
                        break;
                }
            /* Stops loop when valid direction is true. */
            } while (validDirection == false);
        }
        
        /* Method promotes pieces from men to kings if they reach the opposite side of the board (Top for player 1, bottom for Player 2). 
         * Arguments needed are the array, player and pieces structs, piece index, and row value. */
        public void promoteKing(string[,] array, Players player_info, Pieces[] player_pieces, int index, int row)
        {
            /* If piece belongs to player 1 and piece's location/row value equals 0 (first row), then.. */
            if (player_pieces[index].pOne == true && row == 0)
            {
                /* If piece type is men and not king, then.. */
                if (player_pieces[index].king == false)
                {
                    //Sets piece type to king and not men.
                    player_pieces[index].men = false; //No longer men piece type
                    player_pieces[index].king = true; //Piece type is now king
                    player_pieces[index].move_down = true; //Allows piece to move down.
                }
                /* If piece is already king, then.. */
                else
                {
                    return; //Stops method
                }
            }
            /* If piece belongs to player 2 and piece's location/row value equals 0 (first row), then.. */
            else if (player_pieces[index].pTwo == true && row == 7)
            {
                /* If piece belongs to player and piece's location/row value equals 0 (first row), then.. */
                if (player_pieces[index].king == false)
                {
                    //Sets piece type to king and not men.
                    player_pieces[index].men = false; //No longer men piece type
                    player_pieces[index].king = true; //Piece type is now king
                    player_pieces[index].move_up = true; //Allows piece to move up.
                }
                /* If piece is already king, then.. */
                else
                {
                    return; //Stops method
                }
            }
        }

        /* Method allows piece to move to adjacent spaces.
         * Arguments needed are the array, player and pieces structs, piece index, row and column values, as well as previous key inputs. */
        public void movePiece(string[,] array, Players player_info, Pieces[] player_pieces, 
        int pieceIndex, int rowValue, int colValue, string horiInput, string vertInput)
        {
            /* Declares int vars for storing row and column indexes of adjacent spaces. */
            int rowAdjacent = 0; //Row value
            int colAdjacent = 0; //Column value
            /* Calls method to get array index of piece based on ID. */
            custom.getArrayIndex(array, getID(player_pieces, pieceIndex), ref rowAdjacent, ref colAdjacent);

            /* If previous vertical input was "w" (up), then.. */
            if (vertInput == "w")
            {
                /* Assigns adjacent row value as value of piece's row index - 1. */
                rowAdjacent = rowValue - 1; 
            }
            /* If previous vertical input was "s" (down), then.. */
            else if (vertInput == "s")
            {
                /* Assigns adjacent row value as value of piece's row index + 1. */
                rowAdjacent = rowValue + 1;
            }
            /* If previous horizontal input was "a" (left), then.. */
            if (horiInput == "a")
            {
                /* Assigns adjacent column value as value of piece's column index - 1. */
                colAdjacent = colValue - 1;
            }
            /* If previous horizontal input was "d" (right), then.. */
            else if (horiInput == "d")
            {
                /* Assigns adjacent column value as value of piece's column index + 1. */
                colAdjacent = colValue + 1;
            }
            /* If value of array element (adjacent row and column) is empty, then..  */
            if (array[rowAdjacent, colAdjacent] == null)
            {
                array[rowAdjacent, colAdjacent] = array[rowValue, colValue];
                array[rowValue, colValue] = null;
                validTurn = true;
                if (rowAdjacent == 0 || rowAdjacent == 7)
                {
                    promoteKing(array, player_info, player_pieces, pieceIndex, rowAdjacent);
                }
                return;
            }
            /* If value of array element (adjacent row and column) is not empty, then..  */
            else if (array[rowAdjacent, colAdjacent] != null)
            {
                /* Declare string vars to store copy of adjacent piece. */
                string adjPieceCopy = array[rowAdjacent, colAdjacent];

                /* If its player 1's turn and adjacent spaces contains ally pieces, then.. */
                if (playerOneInfo.playerTurn == true && adjPieceCopy.Contains('a'))
                {
                    custom.PrintText("Cannot jump ally piece", 40, 1);
                    Console.ReadKey(true); //Pause
                    return; //Stops method
                }
                /* If its player 1's turn and adjacent spaces contains opponent pieces, then.. */
                else if (playerOneInfo.playerTurn == true && adjPieceCopy.Contains('b'))
                {
                    /* Calls method to jump piece. */
                    jumpPiece(array, player_info, player_pieces, pieceIndex, rowValue, colValue, horiInput, vertInput);
                    return; //Stops method
                }
                /* If its player 2's turn and adjacent spaces contains ally pieces, then.. */
                if (playerTwoInfo.playerTurn == true && adjPieceCopy.Contains('b'))
                {
                    custom.PrintText("Cannot jump ally piece", 40, 1);
                    Console.ReadKey(true); //Pause
                    return; //Stops method
                }
                /* If its player 2's turn and adjacent spaces contains opponent pieces, then.. */
                else if (playerTwoInfo.playerTurn == true && adjPieceCopy.Contains('a'))
                {
                    /* Calls method to jump piece. */
                    jumpPiece(array, player_info, player_pieces, pieceIndex, rowValue, colValue, horiInput, vertInput);
                    return; //Stops method
                }
            }
        }

        /* Method reduces the piece counter for a player if they lose a piece.
         * Arguments needed are player and piece structs, and piece index that was removed. */
        public void reducePieceCounter(Players player_info, Pieces[] player_pieces, int index)
        {
            /* If it's player 1's turn, then.. */
            if (playerOneInfo.playerTurn == true) 
            {
                playerTwoInfo.pieceCount -= 1;          //Decrements piece count by 1.
                playerTwoPieces[index].onBoard = false; //Removes piece from board.
            }
            /* If it's player 2's turn, then.. */
            else if (playerTwoInfo.playerTurn == true)
            {
                playerOneInfo.pieceCount -= 1;          //Decrements piece count by 1.
                playerOnePieces[index].onBoard = false; //Removes piece from board.
            }
        }

        /* Method allows piece to jump opponents and remove them from the board. 
         * Arguments needed are the array, player and piece structs, piece index, row and column values of piece, and previous key inputs. */
        public void jumpPiece(string[,] array, Players player_info, Pieces[] player_pieces, int pieceIndex, 
        int row, int col, string hori, string vert)
        {
            /* Declare int vars for storing copies of row and column values. */
            int rowCopy = row; //Row value
            int colCopy = col; //Column value

            /* Declare int vars for storing copies of adjacent row and column values. */
            int adjRowCopy = 0; //Row
            int adjColCopy = 0; //Column
            /* Declare string var for storing copy of piece ID. */
            string pieceCopy;

            /* If vertical input is "w" (up), then.. */
            if (vert == "w")
            {
                /* If row value - 2 is less than 0 (minus range), then.. */
                if ((rowCopy - 2) < 0)
                {
                    /* Cannot jump piece as it will go off board. */
                    custom.PrintText("Cannot jump piece.", 40, 1);
                    Console.ReadKey(true); //Pause
                    custom.ClearTextLine(20, 40, 1); //Clears text
                    validTurn = false; //Turn not valid
                    return; //Stops method
                }
                /* Else (equals or greater than 0).. */
                else
                {
                    rowCopy -= 2; //Decrements copy of row value by 2
                    adjRowCopy = (rowCopy + 1); //Stores adjacent row copy as rowCopy + 1
                }
            }
            /* If vertical input is "s" (down), then.. */
            else if (vert == "s")
            {
                /* If row value + 2 is greater than 7, then.. */
                if ((rowCopy + 2) > 7)
                {
                    /* Cannot jump piece as it will go off board. */
                    custom.PrintText("Cannot jump piece.", 40, 1);
                    Console.ReadKey(true); //Pause
                    custom.ClearTextLine(20, 40, 1); //Clears text
                    validTurn = false; //Turn not valid
                    return; //Stops method
                }
                /* Else (equals or less than 7).. */
                else
                {
                    rowCopy += 2; //Increments copy of row value by 2
                    adjRowCopy = (rowCopy - 1); //Stores adjacent row copy as rowCopy - 1
                }
            }
            /* If horizontal input is "a" (left), then.. */
            if (hori == "a")
            {
                /* If column value - 2 is less than 0 (minus range), then.. */
                if ((colCopy - 2) < 0)
                {
                    custom.PrintText("Cannot jump piece.", 40, 1);
                    Console.ReadKey(true); //Pause
                    custom.ClearTextLine(20, 40, 1); //Clears text
                    validTurn = false; //Turn not valid
                    return; //Stops method
                }
                /* Else (equals or greater than 0).. */
                else
                {
                    colCopy -= 2; //Decrements copy of column value by 2
                    adjColCopy = colCopy + 1; //Stores adjacent row copy as rowCopy + 1
                }
            }
            /* If horizontal input is "d" (right), then.. */
            else if (hori == "d")
            {
                /* If column value + 2 is greater than 7, then.. */
                if ((colCopy + 2) > 7)
                {
                    custom.PrintText("Cannot jump piece.", 40, 1);
                    Console.ReadKey(true); //Pause
                    custom.ClearTextLine(20, 40, 1); //Clears text
                    validTurn = false; //Turn not valid
                    return; //Stops method
                }
                /* Else (equals or less than 7).. */
                else
                {
                    colCopy += 2; //Increments copy of row value by 2
                    adjColCopy = colCopy - 1; //Stores adjacent row copy as rowCopy - 1
                }
            }
            /* Stores contents of adjacent space in var (can be empty or contain piece ID). */
            pieceCopy = array[adjRowCopy, adjColCopy];
            int adjPieceIndex = 0; //Declare int var to store adjacent piece index value
            string noPiece = ""; //Declare empty string var if piece index not found on board.

            /* If player 1's turn, then.. */
            if (playerOneInfo.playerTurn == true)
                /* Calls method to get piece struct index based on ID. */
                getStructIndex(playerTwoPieces, pieceCopy, ref adjPieceIndex, ref noPiece);
            /* If player 2's turn, then.. */
            else if (playerTwoInfo.playerTurn == true)
                /* Calls method to get piece struct index based on ID. */
                getStructIndex(playerOnePieces, pieceCopy, ref adjPieceIndex, ref noPiece);

            /* If vertical input is "w" (up), then.. */
            if (vert == "w")
            {
                /* If adjacent space is not empty, then.. */
                if (array[rowCopy, colCopy] != null)
                {
                    custom.PrintText("Cannot jump. Spot is taken", 40, 1);
                    Console.ReadKey(true); //Pause
                    custom.ClearTextLine(30, 40, 1); //Clears text
                    validTurn = false; //Sets valid turn to false
                    return; //Stop method
                }
                /* If column value is less than 0, then.. */
                if (colCopy < 0)
                {
                    custom.PrintText("Cannot jump piece. Goes off board.", 30, 1);
                    Console.ReadKey(true); //Pause
                    custom.ClearTextLine(40, 30, 1); //Clears text
                    validTurn = false; //Sets valid turn to false
                    return; //Stop method
                }
                /* If column value is equal or greater than 0, then.. */
                else if (colCopy == 0 || colCopy > 0)
                {
                    /* If horizontal input is "a" (left), then.. */
                    if (hori == "a")
                    {
                        /* Stores second adjacent space with current piece ID. */
                        array[rowCopy, colCopy] = array[row, col];
                        /* Replaces first adjacent space with null/empty space */
                        array[rowCopy + 1, colCopy + 1] = null;
                        /* Replaces original position with null/empty space */
                        array[row, col] = null;
                        /* Calls method to reduce piece counter of opponent. */
                        reducePieceCounter(player_info, player_pieces, adjPieceIndex);
                        /* Calls method to promote piece from men to king if player piece reaches one end of the board. */
                        promoteKing(array, player_info, player_pieces, pieceIndex, rowCopy);
                    }
                    /* If horizontal input is "d" (right), then.. */
                    else if (hori == "d")
                    {
                        /* Stores second adjacent space with current piece ID. */
                        array[rowCopy, colCopy] = array[row, col];
                        /* Replaces first adjacent space with null/empty space */
                        array[rowCopy + 1, colCopy - 1] = null;
                        /* Replaces original position with null/empty space */
                        array[row, col] = null;
                        /* Calls method to reduce piece counter of opponent. */
                        reducePieceCounter(player_info, player_pieces, adjPieceIndex);
                        /* Calls method to promote piece from men to king if player piece reaches one end of the board. */
                        promoteKing(array, player_info, player_pieces, pieceIndex, rowCopy);
                    }
                    validTurn = true; //Can change player turn
                    return; //Stops method
                }
            }
            /* If vertical input is "s" (down), then.. */
            if (vert == "s")
            {
                /* If adjacent space is not empty, then.. */
                if (array[rowCopy, colCopy] != null)
                {
                    custom.PrintText("Cannot jump. Spot is taken", 40, 1);
                    Console.ReadKey(true); //Pause
                    custom.ClearTextLine(30, 40, 1); //Clears text
                    validTurn = false; //Sets valid turn to false
                    return; //Stops method
                }
                /* If column value is greater than 7, then.. */
                if (colCopy > 7)
                {
                    custom.PrintText("Cannot jump piece. Goes off board.", 30, 1);
                    Console.ReadKey(true); //Pause
                    custom.ClearTextLine(40, 30, 1); //Clears text
                    validTurn = false; //Sets valid turn to false
                    return; //Stops method
                }
                /* If column value is equal or less than 7, then.. */
                else if (colCopy == 7 || colCopy < 7)
                {
                    /* If horizontal input is "a" (left), then.. */
                    if (hori == "a")
                    {
                        /* Stores second adjacent space with current piece ID. */
                        array[rowCopy, colCopy] = array[row, col];
                        /* Replaces first adjacent space with null/empty space */
                        array[rowCopy - 1, colCopy + 1] = null;
                        /* Replaces original position with null/empty space */
                        array[row, col] = null;
                        /* Calls method to reduce piece counter of opponent. */
                        reducePieceCounter(player_info, player_pieces, adjPieceIndex);
                        /* Calls method to promote piece from men to king if player piece reaches one end of the board. */
                        promoteKing(array, player_info, player_pieces, pieceIndex, rowCopy);
                    }
                    /* If horizontal input is "d" (right), then.. */
                    else if (hori == "d")
                    {
                        /* Stores second adjacent space with current piece ID. */
                        array[rowCopy, colCopy] = array[row, col];
                        /* Replaces first adjacent space with null/empty space */
                        array[rowCopy - 1, colCopy - 1] = null;
                        /* Replaces original position with null/empty space */
                        array[row, col] = null;
                        /* Calls method to reduce piece counter of opponent. */
                        reducePieceCounter(player_info, player_pieces, adjPieceIndex);
                        /* Calls method to promote piece from men to king if player piece reaches one end of the board. */
                        promoteKing(array, player_info, player_pieces, pieceIndex, rowCopy);
                    }
                }
                validTurn = true; //Can change player turn
                return; //Stops method
            }
        }
        
        /* Method changes player turns. Arguments needed are reference to player turn bools and bool tracking valid turns. */
        public void changeTurns(ref bool playerone, ref bool playertwo, bool turn)
        {
            /* If turn made is valid, then.. */
            if (turn == true)
            {
                /* If player 1's turn, then.. */
                if (playerone == true)
                    playerone = false; //No longer Player 1's turn
                /* If not player 1's turn, then.. */
                else if (playerone == false)
                    playerone = true;  //Now player 1's turn
                /* If player 2's turn, then.. */
                if (playertwo == true)
                    playertwo = false; //No longer Player 2's turn
                /* If not player 2's turn, then.. */
                else if (playertwo == false)
                    playertwo = true;  //Now player 2's turn
            }
            else
                return; //Return if error
        }

        /* Method checks win conditions for player 1 and player 2. */
        public void winCondition()
        {
            /* If player 1's piece count is 0, then.. */
            if (playerOneInfo.pieceCount == 0)
            {
                /* Set player 1's win bool to true. Player 1 wins. */
                playerOneInfo.playerWin = true;
                custom.PrintText($"{playerOneInfo.playerName} wins!", 5, 23);
                Console.ReadKey(true); //Pause
                quit = true; //Sets bool to true. Game ends.
            }
            /* If player 2's piece count is 0, then.. */
            else if (playerTwoInfo.pieceCount == 0)
            {
                /* Set player 2's win bool to true. Player 1 wins. */
                playerTwoInfo.playerWin = true;
                custom.PrintText($"{playerTwoInfo.playerName} wins!", 5, 23);
                Console.ReadKey(true); //Pause
                quit = true; //Sets bool to true. Game ends.
            }
        }

        /* Method for playing the game. Calls other methods within. */
        public void playGame()
        {
            /* Calls method to set default values for player 1 and player 2's info. */
            setPlayerOneInfo();
            setPlayerTwoInfo();
            /* Calls method to initialise values for player 1 and player 2's pieces. */
            initialisePieces(playerOnePieces, playerTwoPieces);
            /* Calls method to populate board with pieces. */
            populateBoard(checkers, playerOnePieces, playerTwoPieces);

            /* Loops until a winner is declared. */
            do
            {
                quit = false; //Sets quit bool to false each loop.
                validTurn = false; //Sets valid turn bool to false each loop.

                /* Calls method to draw board and checker pieces. */
                drawBoard(checkers, 4, 4, playerOnePieces, playerTwoPieces);
                /* Calls method to display player turns */
                custom.displayPlayerTurn(8, 1, playerOneInfo.playerName, playerOneInfo.playerTurn, 
                playerTwoInfo.playerName, playerTwoInfo.playerTurn);
                /* Calls method to display list of pieces on the board. */
                custom.displayPieceList(checkers, 35, 3, playerOneInfo, playerOnePieces, playerTwoInfo, playerTwoPieces);
                /* Calls method to display piece count for each player. */
                custom.displayPieceCount(playerOneInfo, playerTwoInfo, 5, 16);
                /* Calls method to display quit message. */
                custom.displayQuitMessage(35, 22);
                /* If player 1's turn, then.. */
                if (playerOneInfo.playerTurn == true)
                    /* Calls method to allow player 1 which piece to move. */
                    choosePiece(checkers, playerOneInfo, playerOnePieces);
                /* If player 2's turn, then.. */
                else if (playerTwoInfo.playerTurn == true)
                    /* Calls method to allow player 2 which piece to move. */
                    choosePiece(checkers, playerTwoInfo, playerTwoPieces);
                /* Calls method to redraw board. Shows pieces being moved before declaring winner. */
                drawBoard(checkers, 4, 4, playerOnePieces, playerTwoPieces);
                /* Calls method to redraw piece counter. Shows remaining pieces before declaring winner. */
                custom.displayPieceCount(playerOneInfo, playerTwoInfo, 5, 16);
                /* Calls method to change player turns. */
                changeTurns(ref playerOneInfo.playerTurn, ref playerTwoInfo.playerTurn, validTurn);
                /* Calls method to check if a player has won. */
                winCondition();
                Console.Clear(); //Clears screen. Reduce clutter.

            /* Stops loop when someone wins. */
            } while (quit == false);

            //Clears board of remaining pieces and array becomes empty.
            Array.Clear(checkers, 0, checkers.Length);
        }
    }
}

Code for “Program.cs” class file
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;
namespace Ass1_C_4_Checkers
{
    /* Class for main program/ */
    class Program
    {
        /* Main method. Code here runs when program is executed. */
        static void Main(string[] args)
        {
            /* New instances of Menus and Game classes. */
            clsMenus Menus = new clsMenus();
            clsGame Game = new clsGame();
            /* Declare var for storing key inputs. */
            ConsoleKeyInfo KeyInfo;
            /* Declare bool var for checking if user wants to quit the program. Allows the following to loop. */
            bool quit = false;
            /* Loops while quit bool is false. */
            do
            {
                /* Calls method to display method. */
                Menus.DisplayMainMenu(2,2);
                /* Stores key input. Does not show input in program. */
                KeyInfo = Console.ReadKey(true);
                /* Declare string var for storing and converting key input into string. */
                string key = KeyInfo.KeyChar.ToString();
                /* Switch compares key input formatted to lowercase with cases. */
                switch (key.ToLower())
                {
                    /* If user presses 1, then do the following... */
                    case "1":
                        Console.Clear(); //Clears screen. Reduce clutter
                        /* Calls method to play checkers game. */
                        Game.playGame();
                        Console.Clear(); //Clears screen. Reduce clutter
                        break;
                    /* If user presses 2, then do the following... */
                    case "2":
                        Console.Clear(); //Clears screen. Reduce clutter
                        /* Calls method to display instructions of checkers. */
                        Menus.Instructions(2,2);
                        Console.ReadKey(true); //Pause
                        Console.Clear(); //Clears screen. Reduce clutter
                        break;
                    /* If user presses 3, then do the following... */
                    case "3":
                        Console.Clear(); //Clears screen. Reduce clutter
                        /* Calls method to display controls for game. */
                        Menus.Controls(2,2);
                        Console.ReadKey(true); //Pause
                        Console.Clear(); //Clears screen. Reduce clutter
                        break;
                    /* If user presses Q, then do the following... */
                    case "q":
                        quit = true; //Stops loop
                        Console.Clear(); //Clears screen. Reduce clutter
                        break;
                    /* If user input does not match cases, then do nothing. */
                    default:
                        Console.Clear(); //Clears screen. Reduces menu clutter.
                        break;
                }
            /* Stops loop when quit bool is true */
            } while (quit == false); 
        }
    }
}

Code for program used in Section 2, Part C, Exercise 1:
Code for “clsMenus.cs” class file
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace Ass1_C_5_WelcomeUser
{
    /* Class for displaying menus and calling other methods
     * that get user input and print names. */
    class clsMenus
    {
        /* New instance of NameMethods class. */
        clsNameMethods NameMethods = new clsNameMethods();

        /* Method that displays the main menu. */
        public void DisplayMainMenu()
        {
            Console.WriteLine();
            Console.WriteLine("       Main Menu       ");
            Console.WriteLine("~~~~~~~~~~~~~~~~~~~~~~~");
            Console.WriteLine("1. Enter Names");
            Console.WriteLine("2. Display Names");
            Console.WriteLine("3. Replace Names");
            Console.WriteLine("4. Clear Data");
            Console.WriteLine("Press Q to Quit");
            Console.WriteLine("~~~~~~~~~~~~~~~~~~~~~~~");
            Console.WriteLine();
        }
        
        /* Method for Displaying the "AddNames" submenu and
         * calls method to get names from user input.
         * Arguments are the array names are stored in and length of the array. */
        public void DisplayAddNames(string[] names, int length)
        {
            Console.WriteLine("Add Names: ");
            Console.WriteLine("-----------------------------");
            /* Calls method to get 5 names from user.
             * Arguments are the same as the ones 
             * used for displaying the AddNames submenu. */
            NameMethods.AddNames(names, length);
            Console.WriteLine("-----------------------------");
            Console.WriteLine("Names have been added!");
            Console.ReadKey();

        }

        /* Method for displaying the list of names submenu.
         * Arguments are the array the names are stored and the length of the array. */
        public void DisplayNameList(string[] names, int length)
        {
            Console.WriteLine();
            Console.WriteLine("     List of Names:    ");
            Console.WriteLine("-----------------------");
            /* Calls method to print names from array.
             * Arguments are same as the ones for displaying the submenu. */
            NameMethods.PrintNames(names, length);
            Console.WriteLine("-----------------------");
            Console.WriteLine();
        }

        /* Method for displaying replace names submenu.
         * Arguments are the array the names are stored and the length of the array. */
        public void DisplayReplaceNames(string[] names, int length)
        {
            Console.WriteLine();
            Console.WriteLine("  Replace which name?: ");
            Console.WriteLine("-----------------------");
            /* Calls method to print numbers from array.
             * Arguments are same as ones used for the submenu. */
            NameMethods.PrintNames(names, length);
            Console.WriteLine("Press Q to Quit");
            Console.WriteLine("-----------------------");
            Console.WriteLine();
        }
    }
}

Code for “clsNameMethods.cs” class file.
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace Ass1_C_5_WelcomeUser
{
    /* Class contains methods for manipulating the array for storing names.*/
    class clsNameMethods
    {
        /* Method for printing the names from the array.
           Arguments set are the array for storing names and length of array. */
        public void PrintNames(string[] names, int length)
        {
            /* Declare int var for printing the names in index order. (1-5 = 0-4 for arrays) */
            int indexnum = 1; //(0 = 1)

            /* Loops based on length of array. Loops 5 times. */
            for (int index = 0; index < length; index++)
            {
                /* If value in array index is not blank or empty, then... */
                if ((names[index] != "") && names[index] != null)
                {
                    /* Prints index number and value in array.  */
                    Console.WriteLine("{0}. Name: {1}", indexnum, names[index]);
                    indexnum++; //Increments index counter by 1.
                }
                else
                {
                    /* Prints index number and default value. */
                    Console.WriteLine("{0}. Name: Unknown",indexnum);
                    indexnum++; //Increments index counter by 1.
                }
            }
        }

        /* Methods used for adding names to array.
         * Arguments set are the array for storing names and the length of array. */
        public void AddNames(string[] names, int length)
        {
            /* Declare int var for storing array length. */
            int namecount = length;
            /* Declare string var for storing names from user input. */
            string strName;

            /* Loops based on length of array. Loops 5 times. */
            for (int index = 0; index < length; index++)
            {
                /* Tracks number of slots available in the array. 
                 * Decrements by 1 with every name added. */
                Console.WriteLine("Number of Spaces Available: {0}", namecount);
                Console.Write("Please enter a name: ");
                strName = Console.ReadLine(); //Stores name from user input.
                names[index] = strName; //Store name in specified array index.
                Console.WriteLine("Hello {0}!", strName); //Greets user.
                namecount--; //Decrements namecount by 1.
                Console.WriteLine();
                Console.ReadKey();
            }
            
        }

        /* Method for replacing names from array with new names.
           Arguments are the array for storing names, and the 
           index number specified based on user input. */
        public void ReplaceName(string[] names, int index)
        {
            /* Declares string var for storing new name. */
            string strNewName;
            Console.Write("Enter new name: ");
            strNewName = Console.ReadLine(); //Stores new name.
            //Replaces old name with new name.
            names[index - 1] = strNewName; //(0-4 = 1-5)
            Console.WriteLine();
            Console.WriteLine("Name has been updated!");
            Console.ReadKey();
        }
        
        /* Method for clearing names from array.
         * Arguements are the array for storing names and the array length. */
        public void ClearNames(string[] names, int length)
        {
            /* Loops based on length of array. Loops 5 times. */
            for (int index = 0; index < length; index++)
            {
                /* Clears stored value with null data type. */
                names[index] = null;
            }

            Console.WriteLine("Names have been cleared!");
        }
    }
}

Code for “Program.cs” class file.
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace Ass1_C_5_WelcomeUser
{
    /* Class for running code when program executes. */
    class Program
    {
        /* Declare string array for storing names.
         * Size of array is 5 indexes or "slots". */
        static string[] arrNames = new string[5];
        /* Constant int var declared. Contains length of array. */
        const int MAXNAMES = 5;

        /* Main method that runs code when program executes. */
        static void Main(string[] args)
        {
            /* Creates new instances for Menus and NameMethod classes. */
            clsMenus menus = new clsMenus();
            clsNameMethods NameMethods = new clsNameMethods();
            /* Declare var for tracking key inputs. */
            ConsoleKeyInfo KeyInfo;
            /* Declare bool var for checking if the program is still running or closes */
            bool quit = false;

            /* Loops while quit var is not true. */
            do
            {
                /* Calls method to display main menu. */
                menus.DisplayMainMenu();
                /* Key input not shown. */
                KeyInfo = Console.ReadKey(true);

                /* Declare string var for getting user input and converting it to string. */
                string keyinput = KeyInfo.KeyChar.ToString();

                /* Switch compares user input against different cases. */
                switch (keyinput.ToLower())
                {
                    /* If user presses 1, then do the following. */
                    case "1":
                        Console.Clear(); //Reduce menu clutter.
                        /* Calls method to display add name submenu and methods for adding names 
                         * to array. Arguments are the array for storing names and array length. */
                        menus.DisplayAddNames(arrNames,MAXNAMES);
                        Console.Clear(); //Reduce menu clutter.
                        break;
                    /* If user presses 2, then do the following. */
                    case "2":
                        Console.Clear(); //Reduce menu clutter.
                        /* Calls method to display print names submenu and methods for printing names 
                         * from array. Arguments are the array for storing names and array length. */
                        menus.DisplayNameList(arrNames,MAXNAMES);
                        Console.ReadKey();
                        Console.Clear(); //Reduce menu clutter.
                        break;
                    /* If user presses 3, then do the following. */
                    case "3":
                        Console.Clear(); //Reduce menu clutter.
                        /* Loops while user does not press Q key. */
                        do
                        {
                            /* Calls method to display replace name submenu and methods for replacing 
                             * names in array. Arguments are the array for storing names and array length. */
                            menus.DisplayReplaceNames(arrNames, MAXNAMES);
                            KeyInfo = Console.ReadKey(true); //Key input not shown.
                            /* Declare string var for getting user input and converting it to string. */
                            string key = KeyInfo.KeyChar.ToString();
                            /* Declare int var for storing name index user wants to replace from array. */
                            int inputnum;

                            /* Switch compares user input against different cases. */
                            switch (key.ToLower())
                            {
                                /* If user input matches any of the following user inputs, then... */
                                case "1":
                                case "2":
                                case "3":
                                case "4":
                                case "5":
                                    /* Stores user input and converts from string into int. */
                                    inputnum = int.Parse(KeyInfo.KeyChar.ToString());
                                    /* Calls method to replace old names with new names from array.
                                     * Arguments are the array for storing names and user input number. */
                                    NameMethods.ReplaceName(arrNames, inputnum);
                                    Console.Clear(); //Reduce menu clutter.
                                    break;
                                /* If user input does not match cases, then do nothing. */
                                default:
                                    Console.Clear(); //Reduce menu clutter.
                                    break;
                            }
                        /* Stops method if user presses Q. */
                        } while (KeyInfo.Key != ConsoleKey.Q);
                        break;
                    /* If user presses 4, then do the following. */
                    case "4":
                        NameMethods.ClearNames(arrNames,MAXNAMES);
                        Console.ReadKey();
                        Console.Clear(); //Reduce menu clutter.
                        break;
                    /* If user presses Q, then do the following. */
                    case "q":
                        Console.WriteLine("Are you sure you want to quit? (Y/N)");
                        /* Declare string var for storing user input. */
                        string confirm = Console.ReadLine();
                        /* If user input equals Y (lower or upper), then.. */
                        if (confirm.ToLower() == "y")
                        {
                            quit = true; //Sets quit bool to true.
                            Console.Clear(); //Reduce menu clutter.
                        }
                        else /* If user input is not Y (lower or upper), then.. */
                        {
                            quit = false; //Sets quit bool to false.
                            Console.Clear(); //Reduce menu clutter.
                        }
                        break;
                    /* If user input does not match cases, then do nothing. */
                    default:
                        Console.Clear(); //Reduce menu clutter.
                        break;
                }
            /* Program closes when quit is true. */
            } while (quit == false); 
        }
    }
}

Code for program used in Section 2, Part C, Exercise 2:
Code for “clsMenus.cs” class file.
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace Ass1_C_6_NumberManipulation
{
    /* Class that handles methods for displaying menus. */
    class clsMenus
    {
        /* Method that displays main menu when called. */
        public void DisplayMainMenu()
        {
            Console.WriteLine();
            Console.WriteLine("    Number Manipulation    ");
            Console.WriteLine("~~~~~~~~~~~~~~~~~~~~~~~~~~~");
            Console.WriteLine("1. Add Numbers");    //Press 1
            Console.WriteLine("2. Print Numbers");  //Press 2
            Console.WriteLine("3. Pair Numbers");   //Press 3
            Console.WriteLine("4. Clear Numbers");  //Press 4
            Console.WriteLine("Press Q to Quit");   //Press Q
            Console.WriteLine("~~~~~~~~~~~~~~~~~~~~~~~~~~~");
            Console.WriteLine();
        }
    }
}

Code for “clsNumbers.cs” class file.
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace Ass1_C_6_NumberManipulation
{
    /* Class stores methdos that manipulates numbers from user input. */
    class clsNumbers
    {
        /* Method adds numbers to array from user input.
         * Argument is outputting values to array for storing user inputs. */
        public void AddNumbers(out int[]numbers)
        {
            /* Declare new list for storing numbers from user inputs. */
            List<int> NumList = new List<int>();
            /* Declar new int var for tracking number of inputs user can make. */
            int numcount = 0;

            /* Loops while number count is 0. */
            do
            {
                /* Asking user to input a number for how many numbers user wants to input.
                 * (If user inputs "4", then user can input 4 numbers to store in array. */
                Console.WriteLine("How many numbers will you input? (Max: 10)");

                /* If user input cannot be coverted to int and outputted, then.. */
                if (!int.TryParse(Console.ReadLine(), out numcount))
                {
                    /* Invalid input. Cannot be stored in array. */
                    Console.WriteLine("Invalid Input");
                    Console.Clear();
                }
                /* If number counter is above 10, then.. */
                if (numcount > 10)
                {
                    /* Input cannot be larger than 10. Kept max at 10 to save on memory. */
                    Console.WriteLine("Input too large");
                    numcount = 0; //Reset counter
                    Console.ReadKey();
                    Console.Clear();
                }
            /* Stops loop when counter is not 0. */
            } while (numcount == 0);

            Console.Clear(); //Reduce menu clutter.
            int counter = numcount; //Copy of counter stored in separate var.

            /* Loops based on number counter. Can loop 1-10 times. */
            for (int index = 0; index < numcount; index++)
            {
                int Num = 0; //Declare int var for storing user input.

                /* Loops while var is 0 */
                do
                {
                    /* Displays number of inputs user can make. Decrements with each loop. */
                    Console.WriteLine("Amount left to enter: {0}", counter);
                    Console.Write("Enter Number: ");

                    /* If user input can be converted and outputted to var, then.. */
                    if (int.TryParse(Console.ReadLine(), out Num))
                    {
                        NumList.Add(Num);       //Adds user input to list.
                        Console.WriteLine();    //Aesthetic
                    }
                    else
                    {
                        Console.Clear();
                    }
                /* Stops loop when user input has been stored. */
                } while (Num == 0);

                counter--;  //Decrements var for displaying number of inputs available.
                Console.Clear(); //Reduce menu clutter.

            }

            numbers = NumList.ToArray(); //Moves all values stored in list to array.

            Console.WriteLine("All Numbers successfully added!");

        }

        /* Method prints number from array onto console.. 
         * Argument is the array that stores numbers from user input.. */
        public void PrintNumbers(int[] numbers)
        {
            /* Declare int var for storing length of array. */
            int arrLen = numbers.Length;
            /* If length of array is equal or less than 0, then.. */
            if (arrLen <= 0)
            {
                /* Cannot print numbers when there's no numbers in array.*/
                Console.WriteLine("No numbers found");
                return; //Stops method here.
            }

            Console.WriteLine("Numbers: ");

            //Declare int var for displaying index number (0 = 1)
            int counter = 1; 
            /* Loops based on if index is less than array length. Number of loops varies. */
            for (int index = 0; index < arrLen; index++) //Increments index by 1
            {
                int value = numbers[index]; //Array[index number]
                Console.WriteLine("{0}: {1}", counter ,value);
                counter++; //Increment counter by 1. Does not affect index.
            }
        }

        /* Method pairs two numbers together if even, prints last number if odd.
         * Argument is array that stores numbers from user input. */
        public void PairNumbers(int[] numbers)
        {
            Console.WriteLine("Paried Numbers: ");

            int num1; //First number
            int num2; //Second number

            /* Declare int var for storing array length - 1. (0 = 1 for array index) */
            int length = numbers.Length - 1;

            /* Loops based on if index is less or equal to array length. */
            for (int index = 0; index <= length; index+=2) //Increments index by 2.
            {
                int numtotal = 0; //Declare int var for storing paired number total.
                
                /* If index is less than array length and if length does not equal array length, then.. */
                if ((index < length) && (index != length))
                {
                    num1 = numbers[index];      //Value in current index number
                    num2 = numbers[index + 1];  //Value in current index number + 1
                    numtotal = num1 + num2;     //Sum of two numbers.

                    /* If index number mod 2 equals 0, then.. (Checks if index number is even)*/
                    if ((index % 2) == 0)
                    {
                        Console.Write("{0}, ", numtotal); //Prints sum total of two number.
                    }

                }
                
                /* If index number matches array length (end of array), then.. 
                 * (Cannot check if number is odd, due to array indexes (0 = 1, odd starts as 0 and even as 1)*/
                if (index == length)
                {
                    num1 = numbers[index]; //Value in current index number
                    numtotal = num1;       //Stores the one value as total.
                    Console.WriteLine("{0}, ", numtotal); //Prints last number in array
                    break; //Stops looping.
                }
            }
        }

        /* Method clears numbers from array (number of index still exist, length resets when new numbers are added). */
        public void ClearNumbers(int[] numbers)
        {
            /* Clears values stored in array. Starts from index 0 and stops at end of array using array length. */
            Array.Clear(numbers, 0, numbers.Length);
            Console.WriteLine("Numbers have been cleared!");
        }
    }
}

Code for “Program.cs” class files.
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace Ass1_C_6_NumberManipulation
{
    /* Class runs code when program is executed.*/
    class Program
    {
        /* Declares static int array for storing numbers from user input.
         * Size of array is undefined and can be of any size. */
        static int[] Number_Array = new int[] { };

        /* Main Method. Code here runs when program executes.*/
        static void Main(string[] args)
        {
            /* New instances of Menus and Numbers classes. */
            clsMenus menus = new clsMenus();
            clsNumbers numbers = new clsNumbers();
            /* Declares new var for tracking key input. */
            ConsoleKeyInfo KeyInfo;
            /* Declares bool var for tracking if program is running. (default to false) */
            bool quit = false; 

            /* Loops while bool var is false. */
            do
            {
                /* Calls method that displays main menu. */
                menus.DisplayMainMenu();
                /* Key input not shown on console application. */
                KeyInfo = Console.ReadKey(true);
                /* Declare string var for storing converted key input to string. */
                string key = KeyInfo.KeyChar.ToString();

                /* Switch compares cases to key input (key formatted to lowercase). */
                switch (key.ToLower())
                {
                    /* If user presses 1, then do the following.. */
                    case "1":
                        Console.Clear(); //Reduce menu clutter
                        /* Calls method to add numbers to array from user input.
                         * Argument is outputting values to array for storing numbers. */
                        numbers.AddNumbers(out Number_Array);
                        Console.ReadKey(); //Pause
                        Console.Clear(); //Reduce menu clutter
                        break;
                    /* If user presses 2, then do the following.. */
                    case "2":
                        Console.Clear(); //Reduce menu clutter
                        /* Calls method to print numbers from array. 
                         * Argument is array numbers are stored in. */
                        numbers.PrintNumbers(Number_Array);
                        Console.ReadKey(); //Pause
                        Console.Clear(); //Reduce menu clutter
                        break;
                    /* If user presses 3, then do the following.. */
                    case "3":
                        Console.Clear(); //Reduce menu clutter
                        /* Calls method that pairs numbers from array.
                         * Argument is the array where numbers are stored. */
                        numbers.PairNumbers(Number_Array);
                        Console.ReadKey(); //Pause
                        Console.Clear(); //Reduce menu clutter
                        break;
                    /* If user presses 4, then do the following.. */
                    case "4":
                        /* Calls method to clear values from an array.
                         * Argument is the array numbers are stored. */
                        numbers.ClearNumbers(Number_Array);
                        Console.ReadKey(); //Pause
                        Console.Clear(); //Reduce menu clutter
                        break;
                    /* If user presses q, then do the following.. */
                    case "q":
                        quit = true; //Set to true. Program ends.
                        Console.Clear(); //Reduce menu clutter
                        break;
                    /* If user input does not match cases, then do nothing. */
                    default:
                        Console.Clear(); //Reduce menu clutter
                        break;
                }
               
            /* Stops program when quit var is true. */
            } while (quit == false);
        }
    }
}













































Code for program used in Section 2, Part C, Exercise 3:
Code for “Program.cs” class file. (Amended version of provided source code from Assignment brief).
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace Assignmen2018_19
    {
    /* Main Program class. All methods are stored here. */
    class Program
        {
            /* Declare and assign constant int var.
               Sets the max number of values the user can input.
               Cannot be changed or overwritten. */
            const int MAXNUMBERS = 3;

            /* Main Method. Code placed here is executed in the program. */
            static void Main(string[] args)
            {
                /* Declaring an array for storing inputs. 
                   Array size is equal to number of inputs allowed. */
                int[] theNumbers = new int[MAXNUMBERS];
                /* Declare and assign int var for storing value of chosen item from array. */
                int chosenOption = 0;
                /* Declare and assign bool var as false.
                 * Used to check if program is running or is going to close. */
                bool quit = false;

                /* Calls method to store input values into specified array. */
                InitialiseNumbers(theNumbers);

                /* Loops while bool var is false. */
                while (quit == false)
                {
                    /* Calls method to display menu header. */
                    DisplayHeader();
                    /* Calls method to display main menu. */
                    DisplayMenu();
                    /* Reassigns value in int var based on user input. (1-5) */
                    chosenOption = ReadNumber("Please choose an option: ");
                    /* Reassigns value of bool var to call method using chosen arguements.
                       Uses int var for user input and gets arrays for storing inputs. */
                    quit = ProcessMenu(chosenOption, theNumbers);
                    /* Clears screen to prevent duplicate menus and scrolling.
                       Overall makes it look nice. */
                    Console.Clear();
                }
            }

            /* Method for storing user inputs into specified int array. */
            static void InitialiseNumbers(int[] numbers)
            {
                /* Loops for each slot available in the array (loops 3 times). */
                for (int index = 0; index < MAXNUMBERS; index++)
                {
                    /* Stores value of 0 into index set. 
                     * Index increments by 1 with each loop.*/
                    numbers[index] = 0;
                }
            }

            /* Method that creates the menu header. 
             * Positioning of the header is customised by setting the X and Y coordinates. */
            static void DisplayHeader()
            {
                // Top left hand corner of screen is x = 0, y = 0                                      //Sets position
                // Next line down is x = 0, y = 1, etc                                                     //(x,y)
                WriteText("*******************************************************************************", 0, 0);     
                WriteText("* This application is designed to allow you to choose numbers                 *", 0, 1);     
                WriteText("* and finds the biggest and the smallest value                                *", 0, 2);
                WriteText("*******************************************************************************", 0, 3);
            }

            /* Method that creates main menu.
             * Positioning of the header is customised by setting the X and Y coordinates.*/
            static void DisplayMenu()
            {
                /* Calls method to allow for custom positioning. 
                 *  Display menu at x = 20, y = 8, 9, etc.*/
                WriteText("Select an option", 20, 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);
            }

            /* Method that allows menus to have custom positioning in console.
             * Parameters set are for the printed message, as well as x and y position.*/
            static void WriteText(string text, int x, int y)
            {
                /* Sets X position of text. */
                Console.CursorLeft = x;
                /* Sets Y position of text. */
                Console.CursorTop = y;
                /* Prints message without breaking onto a new line. */
                Console.Write(text);
            }

            /* Method that creates prompts for the user.
               Position is set underneath menu. */
            static int ReadNumber(string prompt)
            {
                /* Declaring str var for reading lines. 
                 * Used for setting a delay and allow for user input. */
                string text;
                //Declaring int var for storing the user's input when prompted.
                int number;
                
                /* Calls method the allow for custom positioning for tex in console.
                 * Appears under main menu and prints out specified string as prompt. */
                WriteText(prompt, 20, 14);
                /* Stores user input into str var. */
                text = Console.ReadLine();
                
                /* If inputted value cannot convert into int and outputted, then.. */
                if (!int.TryParse(text, out number))
                {   
                    /* Assigns int var to 0, which can prevent errors.
                     * Return could be used, but skips over remaining code.  */
                    number = 0; // No case for 0.
                }

                /* Calls method to clear text from user prompt.
                 * Clears text under menu and length of text cleared based on prompt + user input. */
                ClearText(20, 14, prompt.Length + text.Length); // Clear the text at this line
                
                /* Retuns inputted value. */
                return number;
            }
            
            /* Method for clearing text under menu. e.g. user prompts.
               Parameters are x and y positioning, and length of text to clear.*/
            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);
            }
            
            /* Method for handling user inputs for the main menu.
             * Parameters are user input and array for storing value inputs. */
            static bool ProcessMenu(int option, int[] numbers)
            {
                /* Sets bool to false. Prevents issues with menu closing at start.*/
                bool quit = false;
                
                /* Switch case that compares user inputs. 
                 * Carries out set of instructions based on matching input. */
                switch (option)
                    {   
                    /* If 1 is pressed, do the following... */
                    case 1:
                        /* Calls method to get user to input values. */
                        GetNumbers(numbers);
                        break; //Returns to menu
                    /* If 2 is pressed, do the following... */
                    case 2:
                        /* Prints smallest value found in array using method for finding smallest value. */
                        WriteText(string.Format("The smallest value is {0}", FindSmallest(numbers)), 20, 15);
                        Console.ReadKey();      // Pause
                        break; //Returns to menu
                    /* If 3 is pressed, do the following... */
                    case 3:
                        /* Prints largest value found in array using method for finding largest value. */
                        WriteText(string.Format("The largest value is {0}", FindLargest(numbers)), 20, 15);
                        Console.ReadKey();      // Pause
                        break; //Returns to menu
                    /* If 4 is pressed, do the following... */
                    case 4:
                        /* Prints out numbers from array. Does not need to format to string,
                         * as method used returns numbers as string. */
                        WriteText("Numbers: " + PrintNumbers(numbers), 20, 15);
                        Console.ReadKey();      // Pause
                        break; //Returns to menu
                    /* If 5 is pressed, do the following... */
                    case 5:
                        /* Calls method to quit the program. */
                        quit = IsQuitting();
                        break; //Returns to menu
                    /* If input does not match any cases, do the following... */
                    default:
                        //Print message that says user input was invalid.
                        WriteText("Unknown option value entered", 20, 15);
                        Console.ReadKey();      // Pause
                        break; //Returns to menu
                    }
                /* Returns value of bool var. */
                return quit;
            }
            
            /* Method for prompting user input. 
             * Stores inputted values into specified array.*/
            static void GetNumbers(int[] numbers)
            {
                /* Loops based on the length of the array (loops 3 times).*/
                for (int index = 0; index < MAXNUMBERS; index++)
                {
                    /* Array index equals user input. 
                     * Increments by 1 each loop.*/
                    numbers[index] = ReadNumber("Enter number: ");
                }
            }
            
            /* Method that searches specified array for smallest value. 
               Code is similar to method for finding largest value. */
            static int FindSmallest(int[] numbers)
            {
                /* Delcare and assigns int var for storing smallest value. 
                   Default is set to value stored at beginning of array.*/
                int smallest = numbers[0]; 
                
                //Loops the following based on size of array. 1-3 = 0-2 for array indexes!
                for (int index = 0; index < MAXNUMBERS - 1; index++)   // <-- subtract 1
                {
                    /* If value in specified index is less than current smallest value, then..  */
                    if (numbers[index + 1] < smallest)
                    {
                        /* Overwrite current smallest value with new value found. */
                        smallest = numbers[index + 1];
                    }
                }

                /* Returns var that contains smallest value. */
                return smallest;
            }
            
            /* Method that searches specified array for largest value. 
               Code is similar to method for finding smallest value. */
            static int FindLargest(int[] numbers)
            {
                /* Delcare and assigns int var for storing largest value. 
                   Default is set to value stored at beginning of array.*/
                int largest = numbers[0];

                //Loops the following based on size of array. 1-3 = 0-2 for array indexes!
                for (int index = 0; index < MAXNUMBERS - 1; index++)   // <-- subtract 1
                {
                    /* If value in specified index is more than current largest value, then..  */
                    if (numbers[index + 1] > largest)
                    {
                        /* Overwrite current largest value with new value found. */
                        largest = numbers[index + 1];
                    }
                }
                /* Returns var that contains largest value. */
                return largest;
            }
            
            /* Method that prints all numbers from specified array.
             * Values are stored and concatenated into a single string.
             * Method returns string with values from array.  */
            static string PrintNumbers(int[] numbers)
            {
                /* Declare string var for storing numbers from array.
                 * Assigned to be empty for concatenation. */
                string displaynums = "";
                
                //Loops based on length of array (Loops 3 times).
                for (int index = 0; index < MAXNUMBERS; index++)
                {
                    /* Declare int var for storing value found in array. */
                    int arrNumber = numbers[index];
                    /* String var = string var + number from array.
                     * Adds new value to string each loop. */
                    displaynums = displaynums + (arrNumber + ", ");
                }

                /* Returns numbers when called. */
                return displaynums;
            }
            
            /* Method for closing the program. */
            static bool IsQuitting()
            {
                /* Declare string var for user's input or "response". */
                string response;
                /* Declare and assign new quit bool var.
                   Serves same purpose as original var, tracking program status (on/off). */
                bool quit = false;
                /* Calls method for user prompt with custom positioning. */
                WriteText("Do you really wish to quit? ", 20, 13);
                /* Stores user input. */
                response = Console.ReadLine();
                /* Switch case comparing user input. Checks different variations of yes.
                 * User input is converted to lowercase before comparing cases. */
                switch (response.ToLower())
                {
                    /* If user input matches any of these cases, then... */
                    case "yes":
                    case "ye":
                    case "y":
                        /* Program closes. */
                        quit = true;
                        break;
                    default:
                        /* Program keeps running. */
                        quit = false;
                        break;
                }
                /* Returns value of bool var. */
                return quit;
            }
        }
    }
[bookmark: _Hlk533083677]Code for program used in Section 2, Part C, Exercise 4:
Code for “clsMenus.cs” class file.
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace Ass1_C_8_SlidePuzzle
{
    /* Class containing methods for displaying menus. */
    class clsMenus
    {
        /* Method allows for custom positioning of text. Reduces the amount of "WriteLines" in code.
         * Arguments are text to be displayed, as well as X and Y positions of text. */
        public void Text(string text, int x, int y)
        {
            /* Sets the X position of text on the console. */
            Console.CursorLeft = x;
            /* Sets the Y position of text on the console. */
            Console.CursorTop = y;
            /* Uses "Write" and not "WriteLine". 
             * X and Y position must be set before writing text.  */
            Console.Write(text); //Text to display.
        }
        
        /* Method displays the main menu. */
        public void DisplayMainMenu()
        {
            /* Loops based on set value. Based on size of menu. */
            for (int yline = 2; yline < 7; yline++)
            {
                /* Prints left and right borders of menu using custom positions. */
                Text("|", 2, yline);
                Text("|", 21, yline);
            }

            /* Prints top and bottom borders of menu and text using custom positions. */
            Text("------------------", 3, 1);
            Text("1. Play Game", 4, 3);
            Text("Press Q to Quit", 4, 5);
            Text("------------------", 3, 7);
            //Sets text position for next "Write" command. Affects text not using custom positions.
            Text("", 0, 10); 
        }

        /* Method displays the submenu when playing the sliding puzzle.
         * Contains instructions on how to move sliding blocks. */
        public void PuzzleMenu()
        {
            /* Using custom positions to appear on the right side of sliding puzzle. 
             * Prints top and bottom borders and text. */

            Text("_______________________", 35, 0);
            Text($"W: Up", 44, 2);
            Text($"A: Left",36,4);
            Text($"D: Right", 49, 4);
            Text($"S: Down", 43, 6);
            Text($"R: Reset", 36, 8);
            Text($"Q: Quit", 49, 8);
            Text("_______________________", 35, 9);
            
            /* Loops based on set value. Based on size of submenu. */
            for (int yline = 1; yline < 10; yline++)
            {
                /* Prints left and right borders of submenu. */
                Text("|", 34, yline);
                Text("|", 58, yline);
            }
            //Sets text position for next "Write" command. Affects text not using custom positions.
            Text("", 0, 10);
        }
    }
}

Code for “clsPuzzle.cs” class file.
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace Ass1_C_8_SlidePuzzle
{
    /* Class containing methods for sliding puzzle game. */
    class clsPuzzle
    {
        /* Declare 2D int array for storing random numbers in grid. Size of array is 4 rows and 4 columns. */
        int[,] NewGrid = new int[4,4];
        /* Declare 1D int array for storing positions of 2D array. Used for comparing with original grid. */
        int[] NewGridCopy = new int[16];
        /* Declare 1D int array to compare with random grid. Must match the following values to win. */
        int[] OriginalGrid = new int[16] //0 acts as the empty space.
        { 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 0 };
        
        /* New instance of menu class. Used for displaying menus and allows custom position of text. */
        clsMenus Custom = new clsMenus();
        ConsoleKeyInfo KeyInfo; //Declare var for tracking key inputs.

        /* New instance of random class. Used to generate random numbers. */
        static Random rnd = new Random();
        /* Method for generating random numbers. Argument is maximum value. */
        static int RndNum(int maxValue)
        {
            /* Returns random number from 1 to maximum value + 1. */
            return rnd.Next(1, maxValue + 1); //+ 1 allows max value to appear as random value.
        }
        
        /* Method generates random grid for sliding puzzle game.
         * Argument references slide puzzle grid. Values will be overriden. */
        public void RandomGrid(ref int[,] array)
        {
            /* Declare int array for storing random numbers. */
            int[] Random = new int[16];
            /* Declare int var for storing array length. */
            int length = array.Length;

            /* Declare int var for storing index number of array. */
            int index = 0;

            /* Loops based on size of grid. Loops until 15 numbers have been added to array. */
            for (int numbers = 1; numbers < 16; numbers++)
            {
                /* Declare bool var for tracking if random number has been added to array. */
                bool NewRandom = false;

                /* Loops while bool var is false. Loop stops when true. */
                while (NewRandom == false)
                {
                    /* Declare int var for storing random value */
                    int randValue = RndNum(15);
                    /* If array for storing random values does not contain current random value, then.. */
                    if (Random.Contains(randValue) == false)
                    {
                        /* Array index = new random value */
                        Random[index] = randValue;
                        /* Increment index by 1 */
                        index++;
                        /* Sets bool var as true. Ends while loop. */
                        NewRandom = true;
                    }
                }
            }

            /* Sets last index, 15 (16), to 0, which acts as the empty space in grid. */
            Random[index] = 0;
            /* Calls method to copy values of random array to 2D array for sliding puzzle. */
            Copy_1DArray(Random, ref array); //Uses ref 
        }

        /* Method that draws the sliding puzzle grid. */
        public void DrawGrid(int[,] array)
        {
            /* Uses custom positions to print the top border of sliding puzzle.
             * Will display the sliding puzzle on the left side of screen. */
            Custom.Text("---------------------", 5, 1);

            /* Declare int vars for storing x and y position of text.
             * Default values sets where the grid will start printing from. */
            int x = 5;
            int y = 2;

            /* Loops based on number of rows in array. Loops 4 times.*/
            for (int row = 0; row < 4; row++) //Increments row by 1.
            {
                /* Loops based on number of columns in array. Loops 4 times.*/
                for (int column = 0; column < 4; column++) //Increments columns by 1.
                {
                    /* Declare int var for storing values from array. Based on row and column vars. */
                    int number = array[row, column];

                    /* If value from array equals 0, then.. */
                    if (number == 0)
                        /* Prints empty space, as 0 acts as empty space for int array/ */
                        Custom.Text("|     ",x,y);
                    /* If value from array is less than 10, and does not equal 0, then.. */
                    if (number < 10 && number != 0)
                        /* Prints value from array inside block. Adds 0 to beginnging of values less than 10. */
                        Custom.Text($"| {0}{array[row, column]}   ", x, y);
                    /* If values equal or greater than 10, then.. */
                    else if (number >= 10)
                        /* Prints value from array inside block. */
                        Custom.Text($"| {array[row, column]}   ", x, y);

                    /* Increments X position by 5 */
                    x += 5;
                }
                /* Prints following at the end of the row. Acts as right border for last block. */
                Custom.Text("|",x,y);
                y += 1; // Increment y position by 1
                x = 5;  // Reset X position to default value;
                Custom.Text("---------------------", x, y); //New border
                y += 1; //Increment y position by 1

            }
        }
        /* Method for finding the empty space (0) in the array. 
         * Arguments are the 2D array, and vars for storing row and column positions. */
        public void GetEmptySpace(int[,] array, ref int rowPos, ref int colPos)
        {
            /* Loops based on number of rows. Loops 4 times. */
            for (int row = 0; row < 4; row++)
            {
                /* Loops based on number of columns. Loops 4 times. */
                for (int column = 0; column < 4; column++)
                {
                    /* If value in array index equals to 0, then.. */
                    if (array[row, column] == 0)
                    {
                        rowPos = row;       //Stores row position in reference var.
                        colPos = column;    //Stores column position in reference var.

                        //Debug - Displays which row and column empty space (0) is in
                        Custom.Text($"Position of 0 is Row: {row}, Column: {column}",1, 11); 
                        return; //Stops method from here.
                    }
                }
            }

        }
        
        /* Method that checks if user can move a block based on position of empty space (0)*/
        public void CheckMove(int[,] array, ref bool up, ref bool down, ref bool left, ref bool right)
        {
            //top
            /* Loops based on number of columns in array. Loops 4 times. */
            for (int topCol = 0; topCol < 4; topCol++)
            {
                /* If empty space (0) is found in any columns in top row, then.. */
                if (array[0, topCol] == 0)
                {
                    up = false; //Sets up bool to false
                    break; //Stops loop.
                }
                /* Else if values in top row of any column are not empty (0), then.. */
                else if (array[0, topCol] != 0)
                {
                    up = true; //Set up bool to true.
                }
            }
            //bottom
            /* Loops based on number of columns in array. Loops 4 times. */
            for (int botCol = 0; botCol < 4; botCol++)
            {
                /* If empty space (0) is found in any columns in bottom row, then.. */
                if (array[3, botCol] == 0)
                {
                    down = false; //Sets down bool to false
                    break; //Stops loop.
                }
                /* Else if values in bottom row of any column are not empty (0), then.. */
                else if (array[3, botCol] != 0)
                {
                    down = true; //Set down bool to true.

                }
            }
            //left
            /* Loops based on number of columns in array. Loops 4 times. */
            for (int leftRow = 0; leftRow < 4; leftRow++)
            {
                /* If empty space (0) is found in any rows in the first column, then.. */
                if (array[leftRow, 0] == 0)
                {
                    left = false; //Sets left bool to false
                    break; //Stops loop.
                }
                /* Else if values in left side column of any rows are not empty (0), then.. */
                else if (array[leftRow, 0] != 0)
                {
                    left = true; //Sets left bool to true
                }
            }
            //Right
            /* Loops based on number of columns in array. Loops 4 times. */
            for (int rightRow = 0; rightRow < 4; rightRow++)
            {
                /* If empty space (0) is found in any rows in the last column, then..*/
                if (array[rightRow, 3] == 0)
                {
                    right = false; //Set right bool to false
                    break; //Stops loop
                }
                /* Else if values in right side column of any rows are not empty (0), then.. */
                else if (array[rightRow, 3] != 0)
                {
                    right = true; //Sets right bool to true.
                }
            }
        }
        /* Method gets other number adjacent to empty space (0). Arguments are 2D array, references to direction bool vars, 
         * int vars for tracking column and row position, and string references for tracking adjacent numbers. 
         * Mainly used for debugging purposes. */
        public void GetOtherNumbers(int[,] array, ref bool up, ref bool down, ref bool left, ref bool right, 
        int rowPos, int colPos, ref string upstring, ref string downstring, ref string leftstring, ref string rightstring)
        {
            /* If user can move a block upwards (up bool equals true), then..  */
            if (up == true)
                /* Convert value in array to string and store in string up var. */
                upstring = array[(rowPos - 1), colPos].ToString();
            else
                upstring = "N/A"; //No adjacent number
            /* If user can move a block downwards (down bool equals true), then..  */
            if (down == true)
                /* Convert value in array to string and store in string down var. */
                downstring = array[(rowPos + 1), colPos].ToString();
            else
                downstring = "N/A"; //No adjacent number.
            /* If user can move a block to the left (left bool equals true), then..  */
            if (left == true)
                /* Convert value in array to string and store in string left var. */
                leftstring = array[rowPos, (colPos - 1)].ToString();
            else
                leftstring = "N/A"; //No adjacent number.
            /* If user can move a block to the right (right bool equals true), then..  */
            if (right == true)
                /* Convert value in array to string and store in string right var. */
                rightstring = array[rowPos, (colPos + 1)].ToString();
            else
                rightstring = "N/A"; //No adjacent number.
        }
        
        /* Method for swapping positions of empty space (0) with block above. 
         * Arguments are the 2D array, position of blocks and empty space, and reference to string up var.*/
        public void Move_Up(int[,] array, int row, int column, ref string up)
        {
            /* Converts value in string var to int32. Stores value in index where empty space is kept. */
            array[row, column] = int.Parse(up);
            /* Stores empty space value (0) where block above empty space was. */
            array[(row - 1), column] = 0;
            up = "";
        }
        /* Method for swapping positions of empty space (0) with block below. 
         * Arguments are the 2D array, position of blocks and empty space, and reference to string down var.*/
        public void Move_Down(int[,] array, int row, int column, ref string down)
        {
            /* Converts value in string var to int32. Stores value in index where empty space is kept. */
            array[row, column] = int.Parse(down);
            /* Stores empty space value (0) where block below empty space was.  */
            array[(row + 1), column] = 0;
            down = ""; //Clears string var
        }
        /* Method for swapping positions of empty space (0) with block on the left. 
         * Arguments are the 2D array, position of blocks and empty space, and reference to string left var.*/
        public void Move_Left(int[,] array, int row, int column, ref string left)
        {
            /* Converts value in string var to int32. Stores value in index where empty space is kept. */
            array[row, column] = int.Parse(left);
            /* Stores empty space value (0) where block left of empty space. */
            array[row, (column - 1)] = 0;
            left = ""; //Clears string var.
        }
        /* Method for swapping positions of empty space (0) with block to the right. 
         * Arguments are the 2D array, position of blocks and empty space, and reference to string right var.*/
        public void Move_Right(int[,] array, int row, int column, ref string right)
        {
            /* Converts value in string var to int32. Stores value in index where empty space is kept. */
            array[row, column] = int.Parse(right);
            /* Stores empty space value (0) where block right of empty space.  */
            array[row, (column + 1)] = 0;
            right = ""; //Clears string var
        }

        /* Method for making the sliding puzzle function, by calling methods above.
         * Arguments are the 2D array and reference the bool variable for tracking the win/quit condition. */
        public void SlidePuzzle(int[,] array, ref bool quit)
        {
            /* Declare bool vars for checking if user can move a block in a certain direction. */
            bool MoveUp = false;        //Up
            bool MoveDown = false;      //Down
            bool MoveLeft = false;      //Left
            bool MoveRight = false;     //Right

            /* Declare int vars for storing row and column position of empty space (0) */
            int RowPosition = 0;
            int ColumnPosition = 0;

            /* Calls method for getting the position of empty space and storing the location in respected vars. */
            GetEmptySpace(NewGrid, ref RowPosition, ref ColumnPosition);

            /* Calls methods for checking allowed movement and updates bool vars based on position. */
            CheckMove(array, ref MoveUp, ref MoveDown, ref MoveLeft, ref MoveRight);

            //Debug - Tells the user if moving in a specific direct is possible using boolean.
            Custom.Text($"Up: {MoveUp}, Down: {MoveDown}, Left: {MoveLeft}, Right: {MoveRight}",1,12);

            /* Declare string vars for storing values adjacent to empty space (0). Used for debugging purposes. */
            string UpNumber = "";
            string DownNumber = "";
            string LeftNumber = "";
            string RightNumber = "";

            /* Calls method to get adjacaent numbers and stores results in respected string vars. */
            GetOtherNumbers(array, ref MoveUp, ref MoveDown, ref MoveLeft, ref MoveRight, 
            RowPosition, ColumnPosition, ref UpNumber, ref DownNumber, ref LeftNumber, ref RightNumber);

            //Debug - Tells user number stored in directional space of 0.
            Custom.Text($"W. Up: {UpNumber}, S. Down: {DownNumber}, A. Left: {LeftNumber}, D. Right: {RightNumber}",1,13);
            KeyInfo = Console.ReadKey(true); //Key input not shown on console.

            /* Declare string var for tracking key input and converting the result to string. */
            string key = KeyInfo.KeyChar.ToString();
            /* Declare bool var for checking move condition based on position of empty space (0). */
            bool move = false; 

            /* Loop while bool move var is false. */
            do
            {
                /* Switch compares key input formatted to lowercase with cases. */
                switch (key.ToLower())
                {
                    /* If user presses W, then do the following.. */
                    case "w":
                        /* If up bool is true, then.. */
                        if (MoveUp == true)
                        {
                            /* Calls method to swap empty space (0) with value above it. */
                            Move_Up(array, RowPosition, ColumnPosition, ref UpNumber);
                            move = true; //Sets move bool to true.
                            return; //Stops method. Prevents infinite loop.
                        }
                        else
                        {
                            return; //Stops method. Prevents infinite loop.
                        }
                    /* If user presses S, then do the following.. */
                    case "s":
                        /* If down bool is true, then.. */
                        if (MoveDown == true)
                        {
                            /* Calls method to swap empty space (0) with value below it. */
                            Move_Down(array, RowPosition, ColumnPosition, ref DownNumber);
                            move = true; //Sets move bool to true
                            return; //Stops method. Prevents infinite loop.
                        }
                        else
                        {
                            return; //Stops method. Prevents infinite loop.
                        }
                    /* If user presses A, then do the following.. */
                    case "a":
                        /* If left bool is true, then.. */
                        if (MoveLeft == true)
                        {
                            /* Calls method to swap empty space (0) with value left of it. */
                            Move_Left(array, RowPosition, ColumnPosition, ref LeftNumber);
                            move = true; //Sets move bool to true
                            return; //Stops method. Prevents infinite loop.
                        }
                        else
                        {
                            return; //Stops method. Prevents infinite loop.
                        }
                    /* If user presses D, then do the following.. */
                    case "d":
                        /* If right bool is true, then.. */
                        if (MoveRight == true)
                        {
                            /* Calls method to swap empty space (0) with value right of it. */
                            Move_Right(array, RowPosition, ColumnPosition, ref RightNumber);
                            move = true; //Sets move bool to true
                            return; //Stops method. Prevents infinite loop.
                        }
                        else
                        {
                            return; //Stops method. Prevents infinite loop.
                        }
                    /* If user presses Q, then do the following.. */
                    case "q":
                        quit = true; //Quit bool is true
                        return; //Stops method. Prevents infinite loop.
                    /* If user presses R, then do the following.. */
                    case "r":
                        /* Resets grid by randomising it. Users starts from beginning. */
                        RandomGrid(ref NewGrid);
                        return; //Stops method. Prevents infinite loop.
                    /* If key input does not match cases, then do nothing. */
                    default:
                        continue; //Continues loop.
                }
            /* Stops loop when move bool is true. */
            } while (move == false);
            
        }
        
        /* Method prints values from array. Mainly used for debugging purposes.
         * Argument is 1D array for sliding puzzle or original array being compared. */
        public void PrintArray(int[] array)
        {
            /* Declare int var for storing of 1D array. */
            int length = array.GetLength(0); //Based on type of array (0 = Row/1D array, 1 = Column of 2D array.)
            Custom.Text($"Length: {length}",1,15); //Displays length of array with custom position.

            /* Declare and assign int var for stoping X position of text. */
            int x = 1;

            /* Loops based on array length. Loops 16 times. */
            for (int index = 0; index < length - 1; index++)
            {
                Custom.Text($"{array[index]}",x,16); //Displays value from index.
                x += 4; //Increment by 4 to create space.
            }

            Custom.Text("", 1, 10); //Reset text position.
        }
        /* Method for copying the contents of a 1D array and storing in a 2D array.
         * Arguments are the 1D array to copy, and the 2D array to store copied values. */
        public void Copy_1DArray(int[] random, ref int[,] array)
        {
            /* Declare int var for index. Default is 0. */
            int index = 0;

            /* Loops based on number of rows. Loops 4 times. */
            for (int row = 0; row < 4; row++)
            {
                /* Loops based on number of columns. Loops 4 times. */
                for (int column = 0; column < 4; column++)
                {
                    /* Stores values from 1D array into 2D array. */
                    array[row, column] = random[index];
                    index++; //Increment index by 1.
                }
            }
        }
        /* Method for copying the contents of a 2D array and storing in a 1D array.
         * Arguments are the 2D array to copy, and the 1D array to store copied values. */
        public void Copy_2DArray(int[,] puzzle, ref int[] copy)
        {
            /* Declare int var for index. Default is 0. */
            int index = 0;

            /* Loops based on number of rows. Loops 4 times. */
            for (int row = 0; row < 4; row++)
            {
                /* Loops based on number of columns. Loops 4 times. */
                for (int column = 0; column < 4; column++)
                {
                    /* Stores values from 1D array into 2D array. */
                    copy[index] = puzzle[row, column];
                    index++; //Increment index by 1.
                }
            }
        }
        
        /* Method for playing the sliding puzzle game. Calls other methods to accomplish this. */
        public void PlayGame()
        {
            /* Declare bool var for checking if user has won the game.*/
            bool win = false;
            /* Calls method to generate a new grid using random values and stores in 2D array. */
            RandomGrid(ref NewGrid);
            
            /* Loops while win bool is set to false. */
            while (win == false)
            {
                Console.Clear(); //Reduce menu clutter (refresh screen)
                DrawGrid(NewGrid); //Calls method to draw grid (original and updated)
                Custom.PuzzleMenu(); //Calls method to display puzzle submenu.
                SlidePuzzle(NewGrid, ref win); //Calls method to move blocks in sliding puzzle
                Copy_2DArray(NewGrid, ref NewGridCopy); //Calls method to store copy of grid for comparison.

                /* If values in copy of new grid matches values or original grid (both in sequence and values), then..  */
                if (NewGridCopy.SequenceEqual(OriginalGrid) == true)
                {
                    DrawGrid(NewGrid); //Calls method to draw grid (original and updated)
                    Custom.PuzzleMenu(); //Calls method to display puzzle submenu.
                    win = true; //Sets win bool to true.
                    Custom.Text("You Win", 1, 10); //Game ends
                    Console.ReadKey(true); //Taken back to main menu after key input
                }
            } 

        }
    }
}



Code for “Program.cs” class file.
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace Ass1_C_8_SlidePuzzle
{   
    //Main class of program.
    class Program
    {  
        /* Main method. Code in this method runs when program executes. */
        static void Main(string[] args)
        {
            /* New instances of Menus and Puzzle classes. */
            clsMenus Menus = new clsMenus();
            clsPuzzle Puzzle = new clsPuzzle();
            /* Declare var for tracking key inputs */
            ConsoleKeyInfo KeyInfo;
            /* Declare bool var for checking if user wants to quit program. */
            bool quit = false;

            /* Loop while quit bool is false */
            do
            {
                /* Calls method to display main menu. */
                Menus.DisplayMainMenu();
                /* Key inputs not shown. */
                KeyInfo = Console.ReadKey(true);
                /* Declare string var for tracking and converting key inputs to string */
                string key = KeyInfo.KeyChar.ToString();

                /* Switch compares key inputs formatted to lowercase with cases. */
                switch (key.ToLower())
                {
                    /* If user presses 1, then do the following.. */
                    case "1":
                        Console.Clear(); //Reduce menu clutter
                        Puzzle.PlayGame(); //Calls method to play sliding puzzle.
                        Console.Clear(); //Reduce menu clutter
                        break;
                    /* If user presses q, then do the following.. */
                    case "q":
                        quit = true; //Set quit bool to true
                        Console.Clear(); //Reduce menu clutter
                        break; //Stops comparing
                    /* If key input does not match cases, then do nothing. */
                    default:
                        Console.Clear(); //Reduce menu clutter
                        break; //Stops comparing
                }
            //Stops loop when quit bool is true
            } while (quit == false);

        }
    }
}










Code for program used in Section 2, Part C, Exercise 5:
Code for “clsMenus.cs” class file
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace Ass1_C_9_Connect4
{
    //Class contains methods for displaying menus and manipulating the console application.
    class clsMenus
    {
        /* Method changes foreground and background colours of the console application 
         * Arguments are the colours to set for the foreground and background. */
        public void changeColours(ConsoleColor background, ConsoleColor foreground)
        {
            Console.ForegroundColor = foreground; //Changes foreground colour
            Console.BackgroundColor = background; //Changes background colour
        }

        /* Default constructor for "changeColours" method. */
        public void changeColours()
        {
            //Sets default foreground and background colours.
            Console.ForegroundColor = ConsoleColor.White;
            Console.BackgroundColor = ConsoleColor.Black;
        }
        
        /* Method that prints text set to custom positioning. 
         * Arguments are the text to print, as well as the X and Y position of the text. */
        public void PrintText(string text, int xPos, int yPos)
        {
            Console.CursorLeft = xPos; //Sets X position
            Console.CursorTop = yPos;  //Sets Y position
            Console.Write(text);       //Prints text
        }
        
        /* Method for clearing text on a line. Arguments are the length of text, and the
         * X and Y positions of the text to erase. */
        public void ClearTextLine(int textLength, int xPos, int yPos)
        {
            /* Replaces text with empty spaces. */
            PrintText(new string(' ', textLength), xPos, yPos);
        }

        /* Method for clearing text in a specific area. Arguments are the length of each line,
         * X and Y positions, as well as the number of lines to erase. Going to be used for clearing menus. */
        public void ClearTextArea(int textLength, int lines, int xPos, int yPos)
        {
            /* Loops based on the number of lines/size of area. */
            for (int area = yPos; area < lines + 1; area++)
            {
                /* Replaces text with empty spaces. */
                PrintText(new string(' ', textLength), xPos, yPos);
            }
        }

        /* Method displays the main menu on program start up. Does not have parameters, as arguments set inside. */
        public void MainMenu()
        {
            /* Loops based on the start and end length of borders. */
            for (int border = 2; border < 9; border++) //2 = start, 9 = end.
            {
                changeColours(); //Sets default colours
                /* Prints symbol to act as side border. */
                PrintText("|",4,border); //Left side
                PrintText("|", 26, border); //Right side
            }
            
            /* Prints rest of menu using set positions */
            PrintText("---------------------", 5, 2);
            PrintText("1. Play Connect 4", 6, 4);
            PrintText("2. Instructions.", 6, 5);
            PrintText("Press Q to Quit  ", 6, 6);
            PrintText("---------------------", 5, 8);
            PrintText("", 2, 8); //New line
        }

        /* Method displays instructions for game. */
        public void InstructionsMenu()
        {
            PrintText("The objective for each player is to have 4 matching tokens inside the grid.",1,1);
            PrintText("The tokens can be in any direction to match up.",1,2);
            PrintText("First player to have 4 matching tokens wins the game.",1,3);
            PrintText("The game will end in a draw if the grid is completely full",1,5);
            PrintText("This version of Connect 4 allows players\n to insert three special tokens once per game.", 1, 6);
            PrintText("Blitz Row: Clears the row the token is inserted into.", 1, 8);
            PrintText("Blitz Column: Clears the column the token is inserted into.", 1, 9);
            PrintText("Time Bomb: Clears an + shaped area after\n each player has made 4 turns (8 between the two).",1,10);
            PrintText("Controls use the number keys, 1-7 for choosing slots, 1-4 for choosing token.", 1, 12);
        }


        /* Methods displays submenu for slot key inputs.
         * Arguments needed are X and Y position of menu. */
        public void GameSubMenu(int xPos, int yPos)
        {
            /* Prints top of menu based on positions. + and - applied to make menu look better. */
            PrintText("Key Inputs", xPos, yPos - 1);
            PrintText("-------------", xPos - 2, yPos);
            yPos += 1; //Increment Y position by 1 for rest of menu.

            int slotnum = 1; //Declare and assign int var for display slot numbers.
            
            /* Loops based on size of menu and number of slots. Updates Y position every loop. */
            for (int yText = yPos; yText < yPos + 8; yText++)
            {
                PrintText($"{slotnum}. Slot {slotnum}", xPos, yText); //Prints slot number
                slotnum += 1; //Increments slot number var.
            }
            
            /* Loops based size of menu. Adds side border to every line with each loop. */
            for (int border = yPos; border < yPos + 8; border++)
            {
                PrintText("|", xPos - 2 ,border); //Left side
                PrintText("|", xPos + 10, border); //Right side
            }

            yPos += 8; //Increments original Y position by 8
            PrintText("-------------", xPos - 2, yPos); //End of menu/Bottom border.
        }

        /* Method for player submenu. Displays player names and ID.
         * Arguments are X and Y positions of menu, player names and IDs. */
        public void PlayerSubMenu(int xPos, int yPos, string playOneName, 
        string playTwoName, char playOneID, char playTwoID)
        {
            PrintText($"{playOneName}: {playOneID}", xPos, yPos); //Prints Player 1 name and ID
            PrintText($"{playTwoName}: {playTwoID}", xPos, yPos + 1); //Prints player 2 name and ID
        }

        /* Method displays token submenu. Shows player what type of tokens they can enter.
         * Arguments are X and Y position of menu. */
        public void TokenSubMenu(int xPos, int yPos)
        {
            //Increments Y position with each new line.
            PrintText("Choose an option: ", xPos, yPos);
            PrintText("1. Normal Token", xPos, yPos += 1);
            PrintText("2. Blitz Row", xPos, yPos += 1);
            PrintText("3. Blitz Column", xPos, yPos += 1);
            PrintText("4. TimeBomb", xPos, yPos += 1);
        }
    }
}

Code for “clsConnectGame.cs” class file.
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace Ass1_C_9_Connect4
{
    //Declare public short enum for tokens. Token index starts at 1.
    public enum Token : short { O = 1, X, R, C, T, t }
    //Class containing methods for connect 4 game.
    class clsConnectGame
    {
        /* New instance of Menus class. Should be noted a lot of the code in this class would have been split into separate classes,
         * however due to issues with overloading with the Menus class, it was not possible. */
        clsMenus custom = new clsMenus();
        /* Declare 2D array to act as Connect 4 grid. Size: 6 rows, 7 columns. */
        string[,] ConnectGrid = new string[6, 7];

        //Declare enum var for referencing O in token enum. Will act as Player 1 token.
        Token O = Token.O;
        //Declare enum var for referencing X in token enum. Will act as Player 2 token.
        Token X = Token.X;
        //Declare enum var for referencing R in token enum. Will act as Blitz Row token.
        Token bRow = Token.R;
        //Declare enum var for referencing C in token enum. Will act as Blitz Column token.
        Token bCol = Token.C;
        //Declare enum var for referencing T in token enum. Will act as Time Bomb token for Player 1
        Token Bomb1 = Token.T;
        //Declare enum var for referencing T in token enum. Will act as Time Bomb token for Player 2
        Token Bomb2 = Token.t;

        /* Declare public bools for tracking end and draw conditions. 
         * Made public for easier access in certain methods. */
        public bool gameEnd = false;
        public bool gameDraw = false;

        /* Struct for storing player info. */
        public struct Player
        {
            //Player info
            public string PlayerName; //Stores player name
            public char PlayerID;     //Stores player ID
            public bool playerTurn;   //Checks player turn
            public bool playerWin;    //Checks if player has won

            //Special moves - Blitz moves
            public bool blitzRow;     //Checks if blitz row can be used
            public bool blitzCol;     //Checks if blitz column can be used

            //Special moves - Time Bomb
            public bool tBomb;          //Checks if time bomb can be used.
            public int tBombCount;      //Store and updates counter for timebomb
            public bool tBombDetonate;  //Checks if bomb can be detonated.
            public int tBomb_rowIndex;  //Stores row index of bomb in array.
            public int tBomb_colIndex;  //Stores column index of bomb in array.
        }

        Player PlayerOne = new Player(); //New instance of Player struct for Player 1
        Player PlayerTwo = new Player(); //New instance of Player struct for Player 2

        /* Method for getting the player's name. Arguments needed are vars for storing player name and number. */
        public void getPlayerName(ref string name, int player)
        {
            /* Declare bool var for checking if name inputted is suitable.*/
            bool goodName = false;

            /* Loops while name is not valid. */
            do
            {
                /* Asks for user to enter their name. */
                custom.PrintText($"Enter Player {player}'s name (12 letters max): ",3,4);
                string tempName; //Declare string var for storing input temporarily
                tempName = Console.ReadLine(); //User input stored in var
                int lenName = tempName.Length; //Declare int var for getting length of name.

                /* If name does not contain any letter or is empty, then.. */
                if (tempName == "" || tempName == null)
                {
                    custom.PrintText("Please enter a name", 3, 3); 
                    Console.ReadKey(true); //Pause
                    Console.Clear(); //Reduce clutter
                    continue; //Continues looping.
                }
                /* Else if length of name is greater than 12. Stops long names breaking program. */
                else if (lenName > 12)
                {
                    custom.PrintText("Name too long", 3, 3);
                    Console.ReadKey(true); //Pause
                    Console.Clear(); //Reduce clutter
                    continue; //Continues looping.
                }
                //If name is valid.
                else
                {
                    name = tempName; //Stores temp name in name argument
                    goodName = true; //Sets bool var to true. Stops loop.
                }
            //Stops loop when name is valid.
            } while (goodName == false);
            
            Console.Clear();//Clears screen
        }
        
        /* Method draws the grid for the connect 4 game.
         * Arguments needed are the array, as well as X and Y positions of grid. */
        public void DrawGame(string[,] inputArray, int xPos, int yPos)
        {
            int xNewPos = xPos; //Declare int var for storing copy of X position
            int yNewPos = yPos; //Declare int var for storing copy of Y position

            //Declare int var for getting row length of 2D array
            int rowLen = inputArray.GetLength(0); 
            //Declare int var for getting column length of 2D array
            int colLen = inputArray.GetLength(1);

            /* Prints the top of connect 4 grid. Numbers show key input for which slot. */
            custom.PrintText("1 2 3 4 5 6 7", xNewPos + 1, yNewPos - 1);
            custom.PrintText("-- - - - - - - --", xNewPos - 1, yNewPos);

            yNewPos += 1; //Increments copy of Y position by 1.

            /* Loops based on number of rows. */
            for (int row = 0; row < rowLen; row++)
            {
                /* Loops based on number of columns. */
                for (int column = 0; column < colLen; column++)
                {
                    /* If array index is empty, then.. */
                    if (inputArray[row, column] == null)
                    {
                        custom.PrintText($"~", xNewPos + 1, yNewPos); //Draws empty space.
                        custom.changeColours(); //Sets default colours for next index.
                    }
                    /* If array index equals O (player 1 token), then.. */
                    if (inputArray[row, column] == O.ToString()) 
                    {
                        //Sets foreground colour as red, background as default.
                        custom.changeColours(ConsoleColor.Black, ConsoleColor.Red);
                        //Prints O token
                        custom.PrintText($"{inputArray[row, column]}", xNewPos + 1, yNewPos);
                    }
                    /* If array index equals X (player 2 token), then.. */
                    else if (inputArray[row, column] == X.ToString())
                    {
                        //Sets foreground colour as blue, background as default.
                        custom.changeColours(ConsoleColor.Black, ConsoleColor.Blue);
                        //Prints X token
                        custom.PrintText($"{inputArray[row, column]}", xNewPos + 1, yNewPos);
                    }
                    /* If array index equals T (TimeBomb), then.. */
                    else if (inputArray[row, column] == Bomb1.ToString())
                    {
                        //Sets foreground colour as yellow, background as default.
                        custom.changeColours(ConsoleColor.Black, ConsoleColor.Red);
                        //Prints T token for Player 1.
                        custom.PrintText($"{inputArray[row, column]}", xNewPos + 1, yNewPos);
                    }
                    else if (inputArray[row, column] == Bomb2.ToString())
                    {
                        //Sets foreground colour as yellow, background as default.
                        custom.changeColours(ConsoleColor.Black, ConsoleColor.Blue);
                        //Prints T token in Upper case to make up for using lowercase for Player 2.
                        custom.PrintText($"{inputArray[row, column]}".ToUpper(), xNewPos + 1, yNewPos);
                    }

                    //Sets default colours
                    custom.changeColours();
                    xNewPos += 2; //Increments X position by 2.

                }

                xNewPos = xPos; //Resets copy of incremented X position to original value

                /* If row does not equal last row in array, then.. */
                if (row != rowLen - 1)
                {
                    yNewPos += 1; //Increments copy of Y position by 1
                }
            }

            int borderLen = yPos + 7; //Declare int var for length of border (Y position + length of grid)
            yNewPos += 1; //Increment copy of Y position by 1

            /* Loops based on length of grid. */
            for (int borders = yPos + 1; borders < borderLen; borders++)
            {
                custom.PrintText("|", xPos - 1, borders);  //Left side
                custom.PrintText("|", xPos + 15, borders); //Right side
            }

            /* Bottom of connect 4 grid */
            custom.PrintText("!---------------!", (xNewPos - 1), (yNewPos));
            custom.PrintText("", (xNewPos), (yNewPos + 2)); //New line
        }

        /* Method for updating the array when special move is used. Moves tokens into empty spaces below themselves. 
         * Argument needed is the array to be updated.*/
        public void UpdateGrid(string[,]array)
        {
            /* Declare int var for storing row length. */
            int LastRow = array.GetLength(0);
            /* Declare int var for storing column length. */
            int colLength = array.GetLength(1);

            /* Loops based on row length. Starts from last row and stops at first row. */
            for (int row = LastRow - 1; row > 0; row--) //Decrements by 1 instead of increments.
            {
                /* Loops based on column length. Starts from 0. (0 = 1 for arrays) */
                for (int column = 0; column < colLength; column++)
                {
                    /* If array index contains nothing or is empty, then.. */
                    if (array[row, column] == null)
                    {
                        /* If row above is not empty, then... */
                        if (array[row - 1, column] != null)
                        {
                            /* Swaps values of current row with row above. */
                            array[row, column] = array[row - 1, column]; //current row equals above row
                            array[row - 1, column] = null; //Above row is now empty.
                        }
                        /* If row does not equal to last row in array, then.. */
                        if (row != LastRow - 1)
                        {
                            /* Loops based on row length in 2D array. */
                            for (int newRow = row; newRow < LastRow - 1; newRow++)
                            {
                                /* If current index is not empty and index below current is empty, then..  */
                                if ((array[newRow, column] != null) && (array[newRow + 1, column] == null))
                                {
                                    //Swaps position of current index and index below it.
                                    array[newRow + 1, column] = array[newRow, column]; //Below = Current
                                    array[newRow, column] = null; //Current = Below
                                }
                                else //If not, then stop loop.
                                    break;
                            }
                        }
                    }
                }
            }
        }
        
        /* Method for switching between player's turn. 
         * Arguments needed are the bool for tracking player turns and tracking token input. */
        public void changeTurns(ref bool playerone, ref bool playertwo, bool token)
        {
            /* If token input is true (valid token), then.. */
            if (token == true)
            {
                /* If it is player 1's turn, then set to false.*/
                if (playerone == true)
                    playerone = false; //Not Player 1's turn
                /* If it is not player 1's turn, then set to true. */
                else if (playerone == false)
                    playerone = true;  //Is player 2's turn.
                /* If it is player 2's turn, then set to false.*/
                if (playertwo == true)
                    playertwo = false; //Not Player 2's turn
                /* If it is not player 2's turn, then set to true. */
                else if (playertwo == false)
                    playertwo = true;  //Is player 2's turn.
            }
            //If token input is false, then do nothing.
            else 
                return;
        }

        /* Method shows bool values of players' turn. Mainly used for debugging purposes.
         * Arugments needed are the playerTurn bools. */
        public void showTurns(bool pOne, bool pTwo)
        {
            custom.PrintText($"P1 Turn: {pOne}",1,17); //Displays player 1 turn bool
            custom.PrintText($"P2 Turn: {pTwo}",1,18); //Displays player 2 turn bool
        }
        
        /* Method for displaying the turn of a player. 
         * Arguments are the names of players and their respected bool vars for tracking who's turn it is. */
        public void DisplayPlayerTurn(bool pOne_turn, bool pTwo_turn, string pOne_name, string pTwo_name)
        {
            /* If player 1's turn, then.. */
            if (pOne_turn == true)
            {
                /* Player 1's turn. */
                custom.PrintText($"{pOne_name}'s turn", 1, 15);
            }
            /* If player 2's turn, then.. */
            else if (pTwo_turn == true)
            {
                /* Player 2's turn. */
                custom.PrintText($"{pTwo_name}'s turn", 1, 15);
            }
        }

        /* Method allows the player to choose which slot to input a token. Arguments needed are the array, slot number,
         * bools for tracking player's turns, win condition, token input, and quit bool. */
        public void chooseSlot(string[,] array, string input, bool playone_turn, bool playtwo_turn, 
           ref bool playone_win, ref bool playtwo_win, ref bool checkToken, ref bool quit)
        {
            /* Declare bool for tracking if user has chosen a slot. */
            bool sChose = false;
            /* Declare var for tracking key input.*/
            ConsoleKeyInfo KeyInfo;

            do
            {
                /* Stores user input, and does not show the input on console application. */
                KeyInfo = Console.ReadKey(true);
                /* Declare string var for getting user input and converting to string. */
                string key = KeyInfo.KeyChar.ToString();

                /* Switch compares user input formatted to lowercase with cases. */
                switch (key.ToLower())
                {
                    /* If user presses one of the following, then do the following.. */
                    case "1":
                    case "2":
                    case "3":
                    case "4":
                    case "5":
                    case "6":
                    case "7":
                        /* Calls method for choosing the type of token to input. */
                        chooseToken(array, key, playone_turn, playtwo_turn, ref playone_win, ref playtwo_win, ref checkToken, ref quit);
                        /* Sets bool var to true. Stops looping. */
                        sChose = true;
                        break; //Breaks switch case
                    /* If user presses q, then do the following.. */
                    case "q":
                        custom.PrintText("Quitting..",20,16);
                        /* Set quit bool to true. Makes it so user can quit out of game from here. */
                        quit = true;
                        return; //Stops method from here.
                    /* If user input does not match cases, then do nothing. */
                    default:
                        break;
                }
            /* Stops loop if sChose is true */
            } while (sChose == false);
        }

        /* Method allows user to choose the type of token to use. Each token does different things.
         * Arguments needed are the array, user input, bools for tracking player's turn, win condition, 
         * token input, and quit bool. */
        public void chooseToken(string[,] array, string input, bool playone_turn, bool playtwo_turn, 
        ref bool playone_win, ref bool playtwo_win, ref bool checkToken, ref bool quit)
        {
            /* Declare bool var for tracking if user has chosen a valid option. */
            bool tChose = false;
            /* Displays token submenu using custom position. */
            custom.TokenSubMenu(40, 5);
            /* Loops while user has not chosen a valid input. */
            do
            {
                /* Declare var for tracking key input. */
                ConsoleKeyInfo KeyInfo;
                /* Stores key input. Does not show input in program. */
                KeyInfo = Console.ReadKey(true);
                /* Switch compares key input converted to string with cases. */
                switch (KeyInfo.KeyChar.ToString())
                {
                    /* If user presses 1, then do the following.. */
                    case "1":
                        /* Calls method for inserting player token into array. */
                        insertPlayerToken(array, Int32.Parse(input), playone_turn, playtwo_turn,
                        ref playone_win, ref playtwo_win ,ref checkToken, ref quit);
                        tChose = true; //Sets bool var to true. Stops loop
                        break;
                    /* If user presses 2, then do the following.. */
                    case "2":
                        /* Calls method for using the "Blitz Row" special token. */
                        blitzRow(array, playone_turn, playtwo_turn, playone_win, playtwo_win, 
                        bRow.ToString(), ref checkToken,Int32.Parse(input), ref quit, ref PlayerOne.blitzRow, ref PlayerTwo.blitzRow);
                        /* Calls method for updating the grid and making tokens fall to bottom. */
                        UpdateGrid(array);
                        tChose = true; //Sets bool var to true. Stops loop
                        break;
                    /* If user presses 3, then do the following.. */
                    case "3":
                        /* Calls method for using the "Blitz Column" special token. */
                        blitzColumn(array, playone_turn, playtwo_turn, playone_win, playtwo_win,
                        bCol.ToString(), ref checkToken, Int32.Parse(input), ref quit, ref PlayerOne.blitzCol, ref PlayerTwo.blitzCol);
                        tChose = true; //Sets bool var to true. Stops loop
                        break;
                    /* If user presses 4, then do the following.. */
                    case "4":
                        /* If it's player 1's turn, then.. */
                        if (playone_turn == true)
                            /* Calls method for using the "Time Bomb" special token for player 1. */
                            timeBomb(array, playone_turn, playtwo_turn, playone_win, playtwo_win, Bomb1.ToString(), ref checkToken, Int32.Parse(input), 
                            ref quit, ref PlayerOne.tBomb, ref PlayerTwo.tBomb, ref PlayerOne.tBombCount, ref PlayerTwo.tBombCount, 
                            ref PlayerOne.tBomb_rowIndex, ref PlayerOne.tBomb_colIndex, ref PlayerTwo.tBomb_rowIndex, ref PlayerTwo.tBomb_colIndex);
                        /* If it's player 2's turn, then.. */
                        else if (playtwo_turn == true)
                            /* Calls method for using the "Time Bomb" special token for player 2. */
                            timeBomb(array, playone_turn, playtwo_turn, playone_win, playtwo_win, Bomb2.ToString(), ref checkToken, Int32.Parse(input),
                            ref quit, ref PlayerOne.tBomb, ref PlayerTwo.tBomb, ref PlayerOne.tBombCount, ref PlayerTwo.tBombCount,
                            ref PlayerOne.tBomb_rowIndex, ref PlayerOne.tBomb_colIndex, ref PlayerTwo.tBomb_rowIndex, ref PlayerTwo.tBomb_colIndex);
                        tChose = true; //Sets bool var to true. Stops loop
                        break;
                    /* If user input does not match cases, then do nothing. */
                    default:
                        break;
                }
            /* Stops loop when tChose is true. */
            } while (tChose == false);

        }

        /* Method for inserting player token into the array based on player's turn.
         * Arguments needed are the array, slot number, bools for tracking player's turns, win condition, token input, and quitting. */
        public void insertPlayerToken(string[,] inputArray, int column, bool pOne_turn, bool pTwo_turn, 
            ref bool pOne_win, ref bool pTwo_win, ref bool check, ref bool quit)
        {
            /* If it's player 1's turn, then.. */
            if (pOne_turn == true)
            {
                /* Calls method for storing player 1's token into array. */
                storeToken(inputArray, O.ToString(), column - 1, ref pOne_turn, ref pTwo_turn, 
                ref pOne_win, ref pTwo_win, ref check, ref quit);
            }
            /* If it's player 2's turn, then.. */
            else if (pTwo_turn == true)
            {
                /* Calls method for storing player 2's token into array. */
                storeToken(inputArray, X.ToString(), column - 1, ref pOne_turn, ref pTwo_turn,
                ref pOne_win, ref pTwo_win, ref check, ref quit);
            }
        }
        
        /* Method for storing a token into the connect 4 array. 
         * Arguments needed are the array, token being added, slot number, bools for tracking player's win and turns,
         * as well as token input and quit bools.*/
        public void storeToken(string[,] inputArray, string token, int column,
        ref bool pOne_turn, ref bool pTwo_turn, ref bool pOne_win, ref bool pTwo_win, ref bool tCheck, ref bool quit)
        {
            /* Declare int var for getting row length of 2D array. */
            int rowLength = inputArray.GetLength(0);

            /* Declare bool var for checking if token can be entered into slot. */
            bool validSlot = false;
            /* Declare int var for storing row index. */
            int rowIndex = 0;

            /* Loops if chosen slot is not valid. */
            do
            {
                /* If first row of array is not empty (contains any type of token), then.. */
                if (inputArray[0, column] != null)
                {
                    /* Print message for not being able to enter token. */
                    custom.PrintText("Cannot enter token", 40, 2);
                    Console.ReadKey(true); //Pause
                    custom.ClearTextLine(20, 40, 2); //Clears message
                    tCheck = false; //token input set to false.
                    return; //Stops method from here.
                }
                /* If first row has empty space, then.. */
                else
                {
                    validSlot = true; //Slot chosen is valud. Set to true.
                }
            /* Stops looping when slot chosen is valid. */
            } while (validSlot == false);

            /* Loops based on row length. */
            for (int row = 0; row < rowLength; row++)
            {
                /* If current row equals last row in array (prevents going out of range), then.. */
                if (row == (rowLength - 1))
                {
                    /* Store token in current array index. */
                    inputArray[row, column] = token;
                    rowIndex = row; //Stores current row value 
                    break; //Stops loop
                }
                /* Else if row below current row is not empty, then.. */
                else if (inputArray[row + 1, column] != null)
                {
                    /* Store token in current array index. */
                    inputArray[row, column] = token;
                    rowIndex = row; //Stores current row value
                    break; //Stops loop
                }
            }
            /* Calss method for checking if 4 matching tokens. */
            CheckMatchingTokens(inputArray, rowIndex, column, pOne_turn, pTwo_turn, ref pOne_win, ref pTwo_win, ref quit);
            tCheck = true; //Sets token input bool to true.

        }
        
        /* Method for using the "Blitz Row" token. Clears a selected row completely.
         * Arguments needed are the array, bools for tracking player's turn and win condition, token being inputted and if it's valid,
         * the chosen slot, quit bool, and if player's can use the special blitz token. */
        public void blitzRow(string[,] array, bool pOne_turn, bool pTwo_turn, bool pOne_win, bool pTwo_win, string token, ref bool tCheck,
        int column, ref bool quit, ref bool pOne_blitz, ref bool pTwo_blitz)
        {
            /* If it's player 1's turn, but they have already used the token, then.. */
            if (pOne_turn == true && pOne_blitz == false)
            {
                custom.PrintText($"{PlayerOne.PlayerName} has already used blitz row.", 15, 20);
                Console.ReadKey(true); //Pause
                custom.ClearTextLine(50, 15, 25); //Clears message
                tCheck = false; //Token input set to false
                return; //Stops method
            }
            /* If it's player 2's turn, but they have already used the token, then.. */
            if (pTwo_turn == true && pTwo_blitz == false)
            {
                custom.PrintText($"{PlayerTwo.PlayerName} has already used blitz row.", 15, 20);
                Console.ReadKey(true); //Pause
                custom.ClearTextLine(50, 15, 25); //Clears message
                tCheck = false; //Token input set to false
                return; //Stops method
            }
            /* Calls method for storing blitz row token into array. */
            storeToken(array, token, column - 1, ref pOne_turn, ref pTwo_turn, ref pOne_win, ref pTwo_win, ref tCheck, ref quit);
            
            int newRow = 0; // Declare int var for storing row index.
            getRow(array, ref newRow, token); //Calls method for getting row index of token in array.

            /* Declare int var for storing column length of array. */
            int length = array.GetLength(1);

            /* Loops based on column length. */
            for (int rowClear = 0; rowClear < length; rowClear++)
            {
                /* Assigns column in the same row to become empty. */
                array[newRow, rowClear] = null;
            }

            /* If it's player 1's turn, and they have not used their blitz row token, then.. */
            if (pOne_turn == true && pOne_blitz == true)
            {
                pOne_blitz = false; //Player 1 has used their special token.
                tCheck = true; //Token input is true
                return; //Stops method
            }
            /* If it's player 2's turn, and they have not used their blitz row token, then.. */
            if (pTwo_turn == true && pTwo_blitz == true)
            {
               pTwo_blitz = false; //Player 2 has used their special token.
                tCheck = true; //Token input is true
                return; //Stops method
            }
        }

        /* Method gets row index from array. */
        public void getRow(string[,] array, ref int newRow, string token)
        {
            /* Loops based on row length of array. */
            for (int row = 0; row < array.GetLength(0); row++)
            {
                /* Loops based on column length of array. */
                for (int column = 0; column < array.GetLength(1); column++)
                {
                    /* If current index has token, then... */
                    if (array[row, column] == token)
                    {
                        newRow = row; //Stores row index.
                        return; //Stops method and loop
                    }
                }
            }
        }

        /* Method for using the "Blitz Column" token. Clears a selected column completely.
         * Arguments needed are the array, bools for tracking player's turn and win condition, token being inputted and if it's valid,
         * the chosen slot, quit bool, and if player's can use the special blitz token. */
        public void blitzColumn(string[,] array, bool pOne_turn, bool pTwo_turn, bool pOne_win, bool pTwo_win, string token, ref bool tCheck,
        int column, ref bool quit, ref bool pOne_blitz, ref bool pTwo_blitz)
        {
            /* If it's player 1's turn, but they have already used the token, then.. */
            if (pOne_turn == true && pOne_blitz == false)
            {
                custom.PrintText($"{PlayerOne.PlayerName} has already used blitz column.", 15, 20);
                Console.ReadKey(true); //Pause
                custom.ClearTextLine(50, 15, 25); //Clears message
                tCheck = false; //Token input set to false
                return; //Stops method
            }
            /* If it's player 2's turn, but they have already used the token, then.. */
            if (pTwo_turn == true && pTwo_blitz == false)
            {
                custom.PrintText($"{PlayerTwo.PlayerName} has already used blitz column.", 15, 20);
                Console.ReadKey(true); //Pause
                custom.ClearTextLine(50, 15, 25); //Clears message
                tCheck = false; //Token input set to false
                return; //Stops method
            }

            /* Calls method for storing blitz column token into array. */
            storeToken(array, token, column - 1, ref pOne_turn, ref pTwo_turn, ref pOne_win, ref pTwo_win, ref tCheck, ref quit);

            int newColumn = 0; //Declare int var for storing column index
            getColumn(array, ref newColumn, token); //Calls method for getting column index of token in array.

            int length = array.GetLength(0); //Delcare int var for storing column length of array.

            /* Loops based on column length of array. */
            for (int colClear = 0; colClear < length; colClear++)
            {
                /* Assigns row in same column to become empty. */
                array[colClear, newColumn] = null;
            }

            /* If it's player 1's turn, and they have not used their blitz column token, then.. */
            if (pOne_turn == true && pOne_blitz == true)
            {
                pOne_blitz = false; //Special token has been used
                tCheck = true; //Token input is true
                return; //Stops method
            }
            /* If it's player 2's turn, and they have not used their blitz column token, then.. */
            if (pTwo_turn == true && pTwo_blitz == true)
            {
                pTwo_blitz = false; //Special token has been used
                tCheck = true; //Token input is true
                return; //Stops method
            }
        }
        /* Method gets column index from array. */
        public void getColumn(string[,] array, ref int newColumn, string token)
        {
            /* Loops based on row length of array. */
            for (int row = 0; row < array.GetLength(0); row++)
            {
                /* Loops based on column length of array. */
                for (int column = 0; column < array.GetLength(1); column++)
                {
                    /* If current index equals token, then.. */
                    if (array[row, column] == token)
                    {
                        newColumn = column; //Stores column index
                        return; //Stops method and loop
                    }
                }
            }
        }

        /* Method for using the "Time Bomb" token. Clears 5 spaces in a + pattern when both players have made 4 turns (8 turns)
         * Arguments needed are the array, bools for tracking player's turn and win condition, token being inputted and if it's valid.
         * Also requires values for time bomb, such as checking if bomb token has been used, counter, as well as index location. */
        public void timeBomb(string[,] array, bool pOne_turn, bool pTwo_turn, bool pOne_win, bool pTwo_win, string token, ref bool tCheck,
        int column, ref bool quit, ref bool pOne_tBomb, ref bool pTwo_tBomb, ref int pOne_bombCount, ref int pTwo_bombCount,
        ref int pOne_rowIndex, ref int pOne_colIndex, ref int pTwo_rowIndex, ref int pTwo_colIndex)
        {
            /* If it's player 1's turn and they have used their time bomb token, then.. */
            if (pOne_turn == true && pOne_tBomb == false)
            {
                custom.PrintText($"{PlayerOne.PlayerName} has already used time bomb.", 15, 20);
                Console.ReadKey(true); //Pause
                custom.ClearTextLine(50, 15, 25); //Clears text
                tCheck = false; //Token input set to false
                return; //Stops method
            }
            /* If it's player 2's turn and they have used their time bomb token, then.. */
            if (pTwo_turn == true && pTwo_tBomb == false)
            {
                custom.PrintText($"{PlayerTwo.PlayerName} has already used time bomb.", 15, 20);
                Console.ReadKey(true); //Pause
                custom.ClearTextLine(50, 15, 25); //Clears text
                tCheck = false; //Token input set to false
                return; //Stops method
            }

            /* Calls method for storing time bomb token into array. */
            storeToken(array, token, column - 1, ref pOne_turn, ref pTwo_turn, ref pOne_win, ref pTwo_win, ref tCheck, ref quit);

            /* Declare int vars for storing row and column indexes of time bomb of a player. */
            int tBombRow = 0; //Row
            int tBombCol = 0; //Column
            /* Calls methods for getting row and column indexes. */
            getRow(array, ref tBombRow, token);
            getColumn(array, ref tBombCol, token);
            
            /* If player 1's turn and they have not used their time bomb token, then.. */
            if (pOne_turn == true && pOne_tBomb == true)
            {
                pOne_rowIndex = tBombRow; //Stores player 1's timebomb row index
                pOne_colIndex = tBombCol; //Stores player 1's timebomb column index
                pOne_tBomb = false; //Player 1 has used token
                tCheck = true; //Token input is true
                return; //Stops method.

            }
            /* If player 2's turn and they have not used their time bomb token, then.. */
            else if (pTwo_turn == true && pTwo_tBomb == true)
            {
                pTwo_rowIndex = tBombRow; //Stores player 2's timebomb row index
                pTwo_colIndex = tBombCol; //Stores player 2's timebomb column index
                pTwo_tBomb = false; //Player 2 has used token
                tCheck = true; //Token input is true
                return; //Stops method.
            }

        }

        /* Method checks for 4 matching tokens in any direction. Arguments needed are the array, row and column indexes, 
         * bools tracking player's turn and win condition, as well as quit bool. */
        public void CheckMatchingTokens(string[,] array, int row, int column, 
        bool pOne_turn, bool pTwo_turn, ref bool pOne_win, ref bool pTwo_win, ref bool quit)
        {
            /* Note: Methods for checking tokens in diagonal directions were split into two for debugging purposes
             * and prevents issues with how matching token are calculated. */

            /* If quit bool is false, then... */
            if (quit == false)
                /* Calls method for checking token in horizontal direction */
                CheckHorizontalLine(array, row, column, ref quit);
            /* If quit bool is still false, then... */
            if (quit == false)
                /* Calls method for checking token in vertical direction */
                CheckVerticalLine(array, row, column, ref quit);
            /* If quit bool is still false, then... */
            if (quit == false)
                /* Calls method for checking token in diagional direction (from top left to bottom right)*/
                CheckDiagonalLeft(array, row, column, ref quit);
            /* If quit bool is still false, then... */
            if (quit == false)
                /* Calls method for checking token in diagional direction (from top right to bottom left)*/
                CheckDiagonalRight(array, row, column, ref quit);
            
            /* If quit bool is true and it's player 1's turn, then.. */
            if (quit == true && pOne_turn == true)
            {
                pOne_win = true; //Sets player 1 win condition to true. Player 1 wins
                return; //Stops method
            }
            /* If quit bool is true and it's player 2's turn, then.. */
            else if (quit == true && pTwo_turn == true)
            {
                pTwo_win = true; //Sets player 2 win condition to true. Player 2 wins
                return; //Stops method
            }
        }

        /* Calls method for checking matching tokens in all horizontal directions (left to right, vice verse).
         * Arguments needed are the array, row and column indexes, and bool var for quitting the game. */
        public void CheckHorizontalLine(string[,] array, int row, int column, ref bool quit)
        {
            /* Declare int var for counting number of matching tokens (default to 1 as selected token counts) */
            int tokenCount = 1;
            int newCol = column; //Declare int var for storing copy of column value.

            /* Loops based on number of matching tokens to be found. Loops 3 times. */
            for (int rowLeft = 0; rowLeft < 3; rowLeft++)
            {
                /* If column value equals 0 (first column) */
                if (newCol == 0)
                {
                    tokenCount = 1; //Reset token count. Cannot check other columns on left side.
                    break; //Stops loop.
                }

                /* If value of current index matches value of left index, then.. */
                if (array[row, newCol] == array[row, newCol - 1])
                {
                    tokenCount += 1; //Increment token count by 1
                    newCol--; //Decrement column value by 1.

                    /* If token count is 4, then.. */
                    if (tokenCount == 4)
                    {
                        quit = true; //Quit bool is true
                        return; //Stops method.
                    }
                }
                /* Else if value in current index does not equal vale of left index, or left index is empty, then.. */
                else if ((array[row, newCol] != array[row, newCol - 1]) || (array[row, newCol - 1] == null))
                {
                    break; //Stops loop.
                }
            }

            newCol = column; //Reset column value.

            /*Loops based on number of matching tokens to be found. Loops 3 times. */
            for (int rowRight = 0; rowRight < 3; rowRight++)
            {
                /* If column value equals last column in array, then.. */
                if (newCol == 6)
                {
                    break; //Stops loop. Cannot check right indexes if at right side of array.
                }

                /* If value of current index equals right index, then.. */
                if (array[row, newCol] == array[row, newCol + 1])
                {
                    tokenCount += 1; //Increment token count by 1
                    newCol++; //Increment column value by 1.

                    /* If token counts equals to 4, then.. */
                    if (tokenCount == 4)
                    {
                        quit = true; //Quit bool is true
                        return; //Stops method
                    }
                }
                /* Else if value of current index does not match value of right index, or right index is empty, then.. */
                else if ((array[row, newCol] != array[row, newCol + 1]) || (array[row, newCol + 1] == null))
                {
                    break; //Do nothing, stop loop.
                }
            }

            // If token count does not equal four after checking horizontal directions, then..
            if (tokenCount != 4)
                tokenCount = 1; //Reset token counter to 1.
        }

        /* Calls method for checking matching tokens in all vertical directions (up and down, vice verse).
         * Arguments needed are the array, row and column indexes, and bool var for quitting the game. */
        public void CheckVerticalLine(string[,] array, int row, int column, ref bool quit)
        {
            /* Declare int var for counting number of matching tokens (default to 1 as selected token counts) */
            int tokenCount = 1; 

            int newRow = row; //Declare int var for storing copy of row value.

            /* Loops based on number of matching tokens to be found. Loops 3 times. */
            for (int rowUp = 0; rowUp < 3; rowUp++)
            {
                /* If row value equals 0 (first row), then.. */
                if (newRow == 0)
                {
                    tokenCount = 1; //Reset token counter to 1
                    break; //Stops loop
                }
                
                /* If value of current index equals value of up index, then..*/
                if (array[newRow, column] == array[newRow - 1, column])
                {
                    tokenCount += 1; //Increments token counter by 1
                    newRow--; //Decrements row index by 1.

                    /* If token counters equals to 4, then.. */
                    if (tokenCount == 4)
                    {
                        quit = true; //Quit bool set to true
                        return; //Stops method
                    }
                }
                /* Else if value of current index does not equal to value of up index, or up index is empty, then.. */
                else if ((array[newRow, column] != array[newRow - 1, column]) || (array[newRow - 1, column] == null))
                {
                    break; //Stops loop
                }
            }

            newRow = row; //Reset copy of row value.

            /* Loops based on number of matching tokens to be found. Loops 3 times. */
            for (int rowDown = 0; rowDown < 3; rowDown++)
            {
                /* If row value equals 5 (last row) */
                if (newRow == 5)
                {
                    break; //Stops loop
                }

                /* If value of current index equals to value of down index, then.. */
                if (array[newRow, column] == array[newRow + 1, column])
                {
                    tokenCount += 1; //Increment token counter by 1.
                    newRow++; //Increment row index by 1.

                    /* If token count equals to 4, then.. */
                    if (tokenCount == 4)
                    {
                        quit = true; //Quit bool set to true
                        return; //Stops method
                    }
                }
                /* Else if value of current index does not equal value of down index, or down index is empty, then.. */
                else if ((array[newRow, column] != array[newRow + 1, column]) || array[newRow + 1, column] == null)
                {
                    break; //Stops loop
                }
            }

            /* If token count is not equal to 4 after checking all vertical directions, then.. */
            if (tokenCount != 4)
                tokenCount = 1; //Reset counter to 1
        }

        /* Calls method for checking matching tokens in left diagonal direction (top left to bottom right).
         * Arguments needed are the array, row and column indexes, and bool var for quitting the game. */
        public void CheckDiagonalLeft(string[,] array, int row, int column, ref bool quit)
        {
            /* Declare int var for counting number of matching tokens (default to 1 as selected token counts) */
            int tokenCount = 1;

            int newRow = row;       //Declare int var for storing copy of row value.
            int newCol = column;    //Declare int var for storing copy of column value.

            /* Loops based on number of matching tokens to be found. Loops 3 times. */
            for (int upLeft = 0; upLeft < 3; upLeft++)
            {
                /* If column or row value equals 0 (first column), then.. */
                if (newCol == 0 || newRow == 0)
                {
                    break; //Stop loop
                }

                /* If value in current index equals value of top left index, then.. */
                if (array[newRow, newCol] == array[newRow - 1, newCol - 1])
                {
                    tokenCount += 1; //Increment token counter by 1
                    newRow--; //Decrement row value by 1
                    newCol--; //Decrement column value by 1

                    /* If token counter equals 4, then.. */
                    if (tokenCount == 4)
                    {
                        quit = true; //Quit bool is true
                        return; //Stops method
                    }

                }
                /* Else if value in current index does not equal value of top left index, or top left index is empty, then.. */
                else if ((array[newRow, newCol] != array[newRow - 1, newCol - 1]) || (array[newRow - 1, newCol - 1] == null))
                {
                    break; //Stops loop.
                }
            }

            /* Resets row and column values to original values. */
            newRow = row;
            newCol = column;

            /* Loops based on number of matching tokens to be found. Loops 3 times. */
            for (int downRight = 0; downRight < 3; downRight++)
            {
                /* If row value is equals to 5, or column value equals to 6 (last row or column), then.. */
                if (newRow == 5 || newCol == 6)
                {
                    break; //Stops loop
                }

                /* If value in current index equals value of bottom right index, then.. */
                if (array[newRow, newCol] == array[newRow + 1, newCol + 1])
                {
                    tokenCount += 1; //Increment token counter by 1
                    newRow++;        //Increment row value by 1
                    newCol++;        //Increment column value by 1

                    /* If token counter equals to 4, then.. */
                    if (tokenCount == 4)
                    {
                        quit = true; //Quit bool is true
                        return;     //Stops method
                    }
                }
                /* Else if value of current index does not equal value of bottom right index, then.. */
                else if ((array[newRow, newCol] != array[newRow + 1, newCol + 1]) || (array[newRow + 1, newCol + 1] == null))
                {
                    break; //Stops loop.
                }
            }

            /* If token counter does not equal to 4, then.. */
            if (tokenCount != 4)
                tokenCount = 1; //Reset to default value.
        }

        /* Calls method for checking matching tokens in right diagonal direction (Top right to bottom left).
         * Arguments needed are the array, row and column indexes, and bool var for quitting the game. */
        public void CheckDiagonalRight(string[,] array, int row, int column, ref bool quit)
        {
            /* Declare int var for counting number of matching tokens (default to 1 as selected token counts) */
            int tokenCount = 1;

            int newRow = row;       //Declare int var for storing copy of row value.
            int newCol = column;    //Declare int var for storing copy of column value.

            /* Loops based on number of matching tokens to be found. Loops 3 times. */
            for (int upRight = 0; upRight < 3; upRight++)
            {
                /* If column value equals 6 (last column) or row value equals 0 (first row), then.. */
                if (newCol == 6 || newRow == 0)
                {
                    break; //Stops loop
                }

                /* If value of current index equals to value of top right index, then.. */
                if (array[newRow, newCol] == array[newRow - 1, newCol + 1])
                {
                    tokenCount += 1; //Increment token counter by 1.
                    newRow--;        //Decrement row value by 1
                    newCol++;        //Increment column value by 1

                    /* If token counter equals 4, then.. */
                    if (tokenCount == 4)
                    {
                        quit = true; //Quit bool is true
                        return;      //stops method
                    }
                }
                /* Else if value of current index does not equal value of top right index, or top right index is empty, then.. */
                else if ((array[newRow, newCol] != array[newRow - 1, newCol + 1]) || (array[newRow - 1, newCol + 1] == null))
                {
                    break; //Stops loop.
                }
            }

            newRow = row;       //Reset to original row value
            newCol = column;    //Reset to original column value

            /* Loops based on number of matching tokens to be found. Loops 3 times. */
            for (int downLeft = 0; downLeft < 3; downLeft++)
            {
                /* If row value equals to 5 (last row) or column value equals to 0 (first column), then.. */
                if (newRow == 5 || newCol == 0)
                {
                    break; //Stops loop
                }

                /* if value of current array index equals to value of bottom left index, then.. */
                if (array[newRow, newCol] == array[newRow + 1, newCol - 1])
                {
                    tokenCount += 1; //Increment token counter by 1
                    newRow++;        //Increment row value by 1
                    newCol--;        //Decrement column value by 1

                    /* If token counter equals 4, then.. */
                    if (tokenCount == 4)
                    {
                        quit = true; //Quit bool set to true
                        return; //Stops method
                    }
                }
                /* Else if value of current array index does not equal value of bottom left index, or bottom left index is empty, then.. */
                else if ((array[newRow, newCol] != array[newRow + 1, newCol - 1]) || (array[newRow + 1, newCol - 1] == null))
                {
                    break; //Stop loop
                }
            }
            
            /* If token counter does not equal 4, then.. */
            if (tokenCount != 4)
                tokenCount = 1; //Reset to default value.
        }
        
        /* Method checks if grid is completely full, declaring the game to be a draw.
         * Arguments needed are the array and the bool var for checking draw conditions. */
        public void FullGrid(string[,] array, ref bool draw)
        {
            /* Declare int vars for getting row and column length of 2D array. */
            int rowLen = array.GetLength(0); //Row length
            int colLen = array.GetLength(1); //Column length

            /* Loops based on row length. */
            for (int row = 0; row < rowLen; row++)
            {
                /* Loops based on column length. */
                for (int column = 0; column < colLen; column++)
                {
                    /* If current array index is empty, then.. */
                    if (array[row, column] == null)
                        return; //Stops method
                }
            }
            /* Sets draw bool to true if there are no empty spaces. */
            draw = true;
        }

        /* Method sets default values to player variables. */
        public void setDefaultPlayer()
        {
            //Default bool values for win conditions.
            PlayerOne.playerWin = false; 
            PlayerTwo.playerWin = false;

            //Defaults for special tokens
            PlayerOne.blitzRow = true;
            PlayerOne.blitzCol = true;
            PlayerOne.tBomb = true;
            PlayerTwo.blitzRow = true;
            PlayerTwo.blitzCol = true;
            PlayerTwo.tBomb = true;

            /*Default counter for timb bombs.  */
            PlayerOne.tBombCount = 8;
            PlayerTwo.tBombCount = 8;
        }

        /* Method checks the timer on bombs that have been placed inside the grid.
         * Arguments needed are the array, bools for player's time bomb tokens, and bool for check token input. */
        public void checkBombTimers(string[,] array, bool pOne_tBomb, bool pTwo_tBomb, bool token)
        {
            /* If token input not valid, then.. */
            if (token == false)
                return; //Stops method.
            
            /* If player 1 has used their time bomb token, then.. */
            if (PlayerOne.tBomb == false)
            {
                /* If player 1's time bomb counter is greater than 0, then.. */
                if (PlayerOne.tBombCount > 0)
                {
                    /* Decrements bomb counter by 1. */
                    PlayerOne.tBombCount -= 1;
                }

                /* If player 1 has used their time bomb counter, and the counter equals 0, then.. */
                if (PlayerOne.tBomb == false && PlayerOne.tBombCount == 0)
                {
                    PlayerOne.tBombDetonate = true; //Set bomb detonate bool to true.
                }
            }
            
            /* If player 1's time bomb's detonate bool equals true, then.. */
            if (PlayerOne.tBombDetonate == true)
            {
                /* Gets row and column index for time bomb in array. */
                int row = PlayerOne.tBomb_rowIndex;
                int column = PlayerOne.tBomb_colIndex;

                /* If bomb token has moved (not in index specified), then.. */
                if (array[row, column] != Bomb1.ToString())
                {
                    /* Calls method to get location of player 1's bomb token. */
                    getPOne_BombIndexes(array, Bomb1.ToString(), ref row, ref column);
                }

                /* Calls method to detonate bomb. */
                DetonateBombs(array, row, column);
                /* Calls method to update grid and drop tokens to bottom of grid. */
                UpdateGrid(array);
                /* Sets row and column index for player 1's time bomb to 0. */
                PlayerOne.tBomb_rowIndex = 0;
                PlayerOne.tBomb_colIndex = 0;
                /* Sets bomb counter to -1. Prevents bomb from detonating again. */
                PlayerOne.tBombCount = -1;
                PlayerOne.tBombDetonate = false; //Sets detonate bool to false. 
            }

            /* If player 2 has used their time bomb token, then.. */
            if (PlayerTwo.tBomb == false)
            {
                /* If player 2's time bomb counter is greater than 0, then.. */
                if (PlayerTwo.tBombCount > 0)
                {
                    /* Decrements bomb counter by 1. */
                    PlayerTwo.tBombCount -= 1;
                }
                /* If player 2 has used their time bomb counter, and the counter equals 0, then.. */
                if (PlayerTwo.tBomb == false && PlayerTwo.tBombCount == 0)
                {
                    PlayerTwo.tBombDetonate = true; //Set bomb detonate bool to true.
                }
            }

            /* If player 2's time bomb's detonate bool equals true, then.. */
            if (PlayerTwo.tBombDetonate == true)
            {
                /* Gets row and column index for time bomb in array. */
                int row = PlayerTwo.tBomb_rowIndex;
                int column = PlayerTwo.tBomb_colIndex;

                /* If bomb token has moved (not in index specified), then.. */
                if (array[row, column] != Bomb2.ToString())
                {
                    /* Calls method to get location of player 2's bomb token. */
                    getPTwo_BombIndexes(array, Bomb2.ToString(), ref row, ref column);
                }

                /* Calls method to detonate bomb. */
                DetonateBombs(array, row, column);
                /* Calls method to update grid and drop tokens to bottom of grid. */
                UpdateGrid(array);
                /* Sets row and column index for player 2's time bomb to 0. */
                PlayerTwo.tBomb_rowIndex = 0;
                PlayerTwo.tBomb_colIndex = 0;
                /* Sets bomb counter to -1. Prevents bomb from detonating again. */
                PlayerTwo.tBombCount = -1;
                PlayerTwo.tBombDetonate = false; //Sets detonate bool to false. 
            }
        }

        /* Method gets location of player 1's bomb token by calling other methods.
         * Arguments needed are the array, token to search for, and to output the row and column indexes. */
        public void getPOne_BombIndexes(string[,] array, string token, ref int row, ref int column)
        {
            getRow(array, ref row, token);
            getColumn(array, ref column, token);
        }

        /* Method gets location of player 2's bomb token by calling other methods.
         * Arguments needed are the array, token to search for, and to output the row and column indexes. */
        public void getPTwo_BombIndexes(string[,] array, string token, ref int row, ref int column)
        {
            getRow(array, ref row, token);
            getColumn(array, ref column, token);
        }
        
        /* Method checks if a time bomb detonates next to another time bomb, causing a combo explosion.
         * Arguments needed are the array, as well as row and column index values of bomb. */
        public void bombDetonateCombo(string[,] array, int row, int col)
        {
            /* Declare int vars for storing row and column index of bomb that gets caught in explosion. */
            int bombRow = 0;
            int bombCol = 0;

            /* If array index equals to player 1's bomb token, then.. */
            if (array[row, col] == Bomb1.ToString())
            {
                /* Calls method to get location of player 1's bomb token. */
                getPOne_BombIndexes(array, Bomb1.ToString(), ref bombRow, ref bombCol);
                /* Calls method to detonate player 1's bomb. */
                DetonateBombs(array, bombRow, bombCol);
                /* Set player 1's bomb counter to -1, and detonate bool so it can't go off again. */
                PlayerOne.tBombCount = -1;
                PlayerOne.tBombDetonate = false;
            }
            /* If array index equals to player 2's bomb token, then.. */
            else if (array[row, col] == Bomb2.ToString())
            {
                /* Calls method to get location of player 2's bomb token. */
                getPTwo_BombIndexes(array, Bomb2.ToString(), ref bombRow, ref bombCol);
                /* Calls method to detonate player 2's bomb. */
                DetonateBombs(array, bombRow, bombCol);
                /* Set player 2's bomb counter to -1, and detonate bool so it can't go off again. */
                PlayerTwo.tBombCount = -1;
                PlayerTwo.tBombDetonate = false;
            }
        }

        /* Method that detonates time bombs. Arguments needed are the array, as well as row and column index of bomb. */
        public void DetonateBombs(string[,] array, int row, int column)
        {
            /* Sets index of time bomb counter to be empty, as bomb has detonated. */
            array[row, column] = null;
            
            /* If row value of current index does not equal 0 (first row), then..*/
            if (row != 0)
            {
                /* Calls method to check if index contains a bomb token. */
                bombDetonateCombo(array, row -1, column);
                /* Clears above index to become empty. */
                array[row - 1, column] = null;
            }
            
            /* If row value of current index does not equal 5 (last row), then.. */
            if (row != 5)
            {
                /* Calls method to check if index contains a bomb token. */
                bombDetonateCombo(array, row + 1, column);
                /* Clears below index to become empty. */
                array[row + 1, column] = null;
            }
            /* If column value of current index does not equal 0 (first column), then.. */
            if (column != 0)
            {
                /* Calls method to check if index contains a bomb token. */
                bombDetonateCombo(array, row, column - 1);
                /* Clears left index to become empty. */
                array[row, column - 1] = null;
            }
            /* If column value of current index does not equal 6 (last column), then.. */
            if (column != 6)
            {
                /* Calls method to check if index contains a bomb token. */
                bombDetonateCombo(array, row, column + 1);
                /* Clears left index to become empty. */
                array[row, column + 1] = null;
            }
        }
        
        /* Method for playing the connect 4 game. Calls other methods inside and sets up bools for different purposes. */
        public void PlayGame()
        {
            /* Set game end bool to false (default) */
            gameEnd = false;
            /* Set game draw bool to false (default) */
            gameDraw = false;
            /* Declare bool var for checking if token input is valid. */
            bool tokenInput = false; //False as default.

            /* Calls method to set default values for player variables. */
            setDefaultPlayer();

            /* Declare bool vars for storing player win conditions. */
            bool playOne_win = PlayerOne.playerWin; //Player 1
            bool playTwo_win = PlayerTwo.playerWin; //Player 2
            
            /* Declare var for tracking key inputs. */
            ConsoleKeyInfo KeyInfo;

            //Declare bool vars for storing and tracking player turns. Sets default values for each game
            bool PlayOne_Turn = PlayerOne.playerTurn = true; //Default
            bool PlayTwo_Turn = PlayerTwo.playerTurn = false; //Default

            /* Calls method to get player 1's name. */
            getPlayerName(ref PlayerOne.PlayerName, 1);
            PlayerOne.PlayerID = 'O'; //Sets ID for Player 1 to be O
            /* Calls method to get player 2's name. */
            getPlayerName(ref PlayerTwo.PlayerName, 2);
            PlayerTwo.PlayerID = 'X'; //Sets ID for Player 2 to be X

            /* Stores key input from user. Does not show input in program. */
            KeyInfo = Console.ReadKey(true);

            /* Loops while game end bool is false. */
            do
            {
                /* Calls method to show who's turn it is. */
                DisplayPlayerTurn(PlayOne_Turn,PlayTwo_Turn,PlayerOne.PlayerName, PlayerTwo.PlayerName);
                /* Calls method to draw the connect 4 grid. */
                DrawGame(ConnectGrid, 20, 7);
                /* Calls method to display the game's submenu */
                custom.GameSubMenu(3, 2);
                /* Calls method to display the player submenu. */
                custom.PlayerSubMenu(25, 2, PlayerOne.PlayerName, PlayerTwo.PlayerName, PlayerOne.PlayerID, PlayerTwo.PlayerID);
                /* Calls method to show player turn bools. (debugging) */
                showTurns(PlayOne_Turn, PlayTwo_Turn);
                /* Declare string var for storing key inputs and converts to string . */
                string key = KeyInfo.KeyChar.ToString();
                /* Calls method to allow the player to choose which slot to enter their token into. */
                chooseSlot(ConnectGrid, key, PlayOne_Turn, PlayTwo_Turn, ref playOne_win, ref playTwo_win , ref tokenInput, ref gameEnd);
                /* Calls method to check the bomb timers for each player's time bomb token if inserted into grid. */
                checkBombTimers(ConnectGrid, PlayerOne.tBomb, PlayerTwo.tBomb, tokenInput);
                /* Calls method to display connect 4 grid. Mainly used to update grid after adding tokens.
                DrawGame(ConnectGrid, 20, 7);
                /* Calls method to check if the game is a draw. */
                FullGrid(ConnectGrid, ref gameDraw);
                /* Calls method to display connect 4 grid. Used for updating the display after entering tokens. */
                DrawGame(ConnectGrid, 20, 7);

                /* If the game is a draw, then.. */
                if (gameDraw == true)
                {
                    custom.PrintText("Draw", 25, 20);
                    gameEnd = true; //Game ends
                }
                
                /* If game end bool is true, then.. */
                if (gameEnd == true)
                {
                    /* If player 1 wins game, then display message. */
                    if (playOne_win == true)
                        custom.PrintText($"{PlayerOne.PlayerName} has won!", 25, 20);
                    /* If player 2 wins game, then display message. */
                    else if (playTwo_win == true)
                        custom.PrintText($"{PlayerTwo.PlayerName} has won!", 25, 20);
                    Console.ReadKey(true); //Pause
                    break; //Stops loop.
                }

                /* Calls method to switch which player's turn it is. */
                changeTurns(ref PlayOne_Turn, ref PlayTwo_Turn, tokenInput);
                Console.Clear(); //Reduce menu clutter.

            /* stops loop when game end bool is true. Can be due to quitting, draw, or a player winning. */
            } while (gameEnd == false);

            /* Clears array to become empty after each game. */
            Array.Clear(ConnectGrid, 0, ConnectGrid.Length);
        }
    }
}

Code for “Program.cs” class file.
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

namespace Ass1_C_9_Connect4
{
    /* Main class. */
    class Program
    {
        /* Main method. Code here executes when program runs. */
        static void Main(string[] args)
        {
            /* Creates new instances of Menus and ConnectGame classes. */
            clsMenus Menus = new clsMenus();
            clsConnectGame Game = new clsConnectGame();
            /* Declare var for tracking key inputs. */
            ConsoleKeyInfo KeyInfo;
            /* Declare bool for tracking the ability to quit the program. */
            bool quit = false;

            /* Loops while quit bool is false. */
            do
            {
                /* Calls method to display main menu. */
                Menus.MainMenu();
                /* Assigns var to store key inputs. Does not show input on screen. */
                KeyInfo = Console.ReadKey(true);
                /* Declare string var for storing and converting key inputs into string. */
                string key = KeyInfo.KeyChar.ToString();

                /* Switch compares key input formatted to lowercase with cases. */
                switch (key.ToLower())
                {
                    /* If user presses 1, then do the following.. */
                    case "1":
                        Console.Clear(); //Reduce menu clutter
                        /* Calls method to start game of Connect 4 */
                        Game.PlayGame(); 
                        Console.Clear(); //Reduce menu clutter
                        break;
                    /* If user presses 2, then do the following.. */
                    case "2":
                        Console.Clear(); //Reduce menu clutter
                        /* Calls method to display instructions. */
                        Menus.InstructionsMenu();
                        Console.ReadKey(true); //Pause
                        Console.Clear(); //Reduce menu clutter
                        break;
                    /* If user presses q, then do the following.. */
                    case "q":
                        quit = true; //Sets quit bool to false.
                        break;
                    /* If user input does not match cases, then do nothing. */
                    default:
                        break;
                }
            /* Stops looping when user wants to quit the program. */
            } while (quit == false); 
        }
    }
}
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/* string: Stores and references a set of characters. Character limit
depends on the identifier used*/

string strDog = "Dog”;

char chLetter = 'm’;

Console.tiriteLine(strDog + ", " + chietter);

/* Integer: Stores and references a value. Value that can be stored
depend on the identifier used. */

int inthum = 20;

long LongNum = 4002192515481;

float fltNum = @.15F;
double dblNum = 4.21;
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//Declare and assign array with preset values.
int[] Numbers = { 1, 2, 3, 4, 5 };
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//Declare and assign an empty array.
int[] Numbers = { };
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//Method that prints all items in an array
static void Array_Print(int[] arr)

{

//var for storing array length
int NumLen = arr.Length;

Console.WriteLine("Items in Array:\n");

//Loops based on the length of array

for (int i = @; i < Numlen; i++)

{
//stores and prints the item in array
int NumItem = arr[i];
Console.wWriteLine(NumItem);

}

Console.writeLine();
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//Method that returns the sum of the array
static int Array_sum (int[] arr)
{
//Declare and assign var for storing total
int NumTotal = @;
//Declare and assign var for storing array length
int ArrLen = arr.Length;

//Loops based on the length of array

for (int i = @; i < Arrlen; i++)

{
//NumTotal = NumTotal + Value in array
NumTotal += arr[i];

¥

//Returns sum total

return NumTotal;
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//Method that checks the index specified and returns item.
static void Array_CheckIndex(int[]arr, int Indexum)
{
//Var for storing value stored in index specified.
int Item = arr[(Indexhum - 1)];
//Var for storing index number.
int Index = (Indexhum - 1);
//Print the following message, telling user the index number and item.
Console.WriteLine("The Ttem in Index " + Index + * is: " + Item);
Console.writeLine();
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//Method that finds a value inside an array
static object Array_GetItem(int[]Jarr, int ItemNum)
{

//Vvar for storing array length

int ArrLen = arr.Length;

//Loops based on array length

for (int i = @; i < Arrlen; i++)

{
/* If value being searched matches value in array,
Print message and return value. */
if (TtemNum = arr[i])
{
Console.writeLine("Value found");
int arrval = arr[il;
return arrval;
}
}

//1f value is not found, print message.
Console.wWriteLine("Value not found");
return null; //Return nothing
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//Method that merges two arrays into one. Merged array is outputted.
static void Array_Merge(int[Jarrl, int[larr2, out int[]mergeArr)
{

//Declared and assigned list for storing items from the two arrays.
List<int> merge = new List<int>();

//Var for storing length of first array
int arrllen = arrl.Length;

//Loops based on length of first array
for (int i = 0; i < arrllen; i++)

//Adds item to list
merge.Add(arri[i]);
¥

//Var for storing length of second array
int arr2len = arr2.Length;

//Loops based on length of first array
for (int i = 0; i < arr2len; i++)

//Adds item to list
merge.Add(arr2[i]);

//Copies items from list into array.
mergeArr = merge.ToArray();

Console.WriteLine("Arrays have been merged!\n");




image108.png
class clsMenus

{

public void MainMenu()

{

}

Console.tiriteLine();

Console.uriteLine(" Main Menu

Console.Writeline("
Console.WriteLine(" Press 1 to
Console.WriteLine(" Press 2 to

\n");
access User Menu\n");
access Array Menu\n");

Console.WriteLine(” Press Esc to Quit\n");

Console.uriteLine("

Console.tiriteLine();

public void UserMenu()

{

Console.tiriteLine();
Console.uriteLine("
Console.uriteLine("

H

User Menu ")

Console.WriteLine(" Press 1 to
Console.WriteLine(" Press 2 to
Console.WriteLine(" Press 3 to
Console.WriteLine(" Press 4 to
Console.WriteLine(" Press 5 to
Console.WriteLine(" Press Q to

\n");
enter your name\n");

enter your age\n");

enter your favourite colour\n");
view user information\n");

clear user data\n");

Return to Main Menu\n");

Console.Writeline("
console.writeLine():

H
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//Creates instance of Menus class

clsMenus Menus = new clsMenus();

clsUserInfo User = new clsUserInfo();
clsArrayMethods ArrMeth = new clsArrayMethods();
//Var for storing and tracking key inputs
ConsolekeyInfo KeyInfo;
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switch (KeyInfo.KeyChar.ToString())
{
/* If key 1 is pressed, do the following...

Console.Clear();
Menus_UserMenu() ;
KeyInfo = Console.ReadKey(true);

switch (KeyInfo.KeyChar.ToString())
{
case "1":
User.GetName() ;
Console.Clear();
break;
case "2":
User.GetAge();
Console.Clear();
break;
case "3":
User.GetColour();
Console.Clear();
break;
case "4":
User.PrintUserInfo();
Console.ReadKey ();
Console.Clear();
break;

*/
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//Method that gets the user's name
public string GetName()

{
Console.Write("Please enter your name:
strName = Console.ReadLine();
return strName;

3

//Method that gets the user's age
public int GetAge()

{
Console.Write("Please enter your age: ");
intAge = Int32.Parse(Console.ReadLine());
return intAge;

3

//Method that gets the user's favourite colour
public string GetColour()
{
Console.Write("What is your favourite colour? ");
strColour = Console.ReadLine();
return strColour;
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//Local vars for the UserInfo class
private string striame;

private int intAge;

private string strColour;
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//Good naming conventions:

/* Both start in lowercase, then capitalise beginning of second word.
Identifier is referenced as well*/

int intAge = 22;

string strame = "Nick";
Console.uriteLine("Name: "
Console.uriteLine("Age

+ striame);
+ intAge);

/* Underscores can be used for spacing instead, due to issues with how it is processed.

* Though spacing is not necessary, it looks better aesthetically and is accepted by the program */
int important_number = 420;

string short_sentence = “Hello Therel";
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Select an option

1. Enter the numbers
2. Find the smallest
3 Find_the largest
4. pisplay all numbers
5. Quit

Piease choose an option:
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&\ FormatException was unhandied x
An unhandled exception oftype System,Formatésception’occurred in mscorlbl
S T S T S

Troubleshooting tips:

Search for more Help Online.
E——

B Bresk when this exception type i thrown
Actions:

View Detail,

‘Copy exception detalto the clipboard

Open exception settings
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select an option

Enter the numbers

Find the smallest

Find_the largest

Display all numbers

Do you really wish to quit? YES.

Ak
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Select an option

Enter the numbers

Find the smallest

Find the largest
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Select an option

1. Enter the numbers
2. Find the smallest
3 Find_the largest

4. pisplay all numbers
5. Quit

Enter number: 6,
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Select an option

Enter the numbers

Find the smallest

Find the largest
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Main Menu

1. Enter Names
2. Display Names
3. Replace Names
4. Clear Data
Press Q to Quit
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//Bad naming conventions:

/* while accepted, it can cause other issues, especially when porting
* to differet programming languages. */

int _costs = 499;

/* while accepted, variables are case sensitive. Meaning if two variables

* use the same name but with different casing, it will become confusing. */
string HelloworldText = * Hello World";

/% Not accepted. Will cause errors due to use of spacing and special characters.
Never start a variable name with a number. */

string 2words and stuff% = "asdfiobfiob”;
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Number of Spaces Available: 5
Please enter a name: Nick
Hello Nick!

Number of Spaces Available: 4
Please enter a name: Bob
Hello Bob!

Number of Spaces Available: 3
Please enter a name: Eric
Hello Eric!

Number of Spaces Available: 2
Please enter a name: Sue
Hello Sue!

Number of Spaces Available: 1
Please enter a name: Rachael
Hello Rachael!

Names have been added!
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List of Names

bbbt ol

. Name: Rachael
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Replace which name?:

Enter new name: Tylar

Name has been updated!
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Replace which name?:

Name: Rachael
ress Q to Quit

1. Name

2. Name: Bob
3. Name: Tylar
4. Name: Sue
5.
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Main Menu

1. Enter Names
2. Display Names
3. Replace Names
4. Clear Data
Press Q to Quit

Names have been cleared!
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Number Manipulation

1. Add Numbers

2. Print Numbers
3. Pair Numbers
4. Clear Numbers
Press Q to Quit
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How many numbers will you
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Amount Teft to enter: 5
Enter Number:
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//Void method being declared. Uses arguments

static void Helloworld()

{ //code Block begins
/* Main body of method. Contains statements
* that run when “HelloWorld” called. */
string MW = "Hello World";
Console.WriteLine(HW);

} //code block ends
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Number Manipulation

1. Add Numbers

2. Print Numbers
3. Pair Numbers
4. Clear Numbers
Press Q to Quit

Numbers have been cleared!
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/* IF 4 is pressed, do the following.
/% Calls method for quitcing progra
- Shouid be calling method for pranting aL1 3 values from array instead. =/
quit = TsQuitting();
break; //Returns to meny
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/* Method that prints all numbers from specified array.
* Values are stored and concatenated into a single string.
* Method returns string with values from array. */
static string PrintNumbers(int[] numbers)
{
/* Declare string var for storing numbers from array.
* Assigned to be empty for concatenation. */
string displaynums

//Loops based on length of array (Loops 3 times).

for (int index = 0; index < MAXNUMBERS; index+)

{
/* Declare int var for storing value found in array.
int arrumber = numbers[index];
/* String var = string var + number from array.
* Adds new value to string each loop. */
displaynums = displaynums + (arrNumber + ", ");

3

|

/* Returns numbers when called. */
return displaynums;
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/* If 4 is pressed, do the following... */
case 4:
/* Prints out numbers from array. Does not need to format to string,
* as method used returns numbers as string. */
WriteText("Numbers: * + PrintNumbers(numbers), 20, 15);
Console.ReadKey(); // Pause
break; //Returns to menu
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/¥ Converts user input from string to int32 value.
number = int.Parse(text);
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//Int method being declared. Uses parameters
static int AddNumbers(int a, int b)
{ //Code begins
/* Main body of method. Contains statements
* that return a value when called */
int ¢ = a + b; //Gets values from two parameters
return c; //Method returns value from c.|

} //code ends
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/* If inputted value cannot convert into int and outputted, then.. */
if (lint.TryParse(text, out number))
{
/* Assigns int var to @, which can prevent errors.
* Return could be used, but skips over remaining code. */
number = @; // No case for 6.
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Select an option

1. Enter the numbers
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Select an option
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Find_the largest

. Display all numbers
Cquit
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/* If user input matches "YES", then...

* (Note: Response is case sensitive, must match specified value exactly) */
if (response = "YES")

{

/* Set bool var to true. */
quit = true;
ks
/* Returns value of bool var. */
return quit;
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/* Suitch case comparing user input. Checks different variations of yes.
* User input is converted to lowercase before comparing cases. */
switch (response.ToLower())
{
/* If user input matches any of these cases, then... */
case "yes":
case "ye"
case "y":
/* Program closes. */
quit = true;
break;
default:
/* Program keeps running. */
quit = false;
break;

ks
/* Returns value of bool var. */
return quit;
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1. play Game
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Down
R: Reset 0: ouit
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W: Up

A: Left D: Right
Down
R: Reset 0: ouit

Position of 0 is Row: 0, Column: 3
Up: False, Down: True, Left: True, Right: False
W. Up: N/A, S. Down: 9, A. Left: 10, D. Right: N/AL
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//Runs code stored inside this block when program is running
static void Main(string[] args)

{

/% Prints out string when called */
Helloworld();

/* Prints out value in c. Parameters get argument set below. */
console.uriteLine(AddNumbers(5, 10));
console.ReadLine();
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I Down

1 R: Reset 0: ouit
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1. play Game
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The objective for each player is to have 4 matching tokens inside the grid.
The tokens can be in any direction to match up.
First player to have 4 matching tokens wins the game.

The game will end in a draw_if the_grid is completely full

This version of Connect 4 allows players

to insert three special tokens once per game.

Blitz Row: Clears the row the token is inserted into.

Blitz Column: Clears the column the token is inserted into.

Time Bomb: Clears an + shaped area after

each player has made 4 turns (8 between the two).

Controls use the number keys, 1-7 for choosing slots, 1-4 for choosing token.
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Enter Player 1's name (12 letters max): Nicka
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Please enter a name
Enter Player 2's name (12 letters max):
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Name too Tong,
Enter P]ayer' 7's name (12 letters max): aaaaaaaaaaaaaaaaaaaaaaaaaaaaa
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Key Inputs

,,,,,,,,,,,,, Nick: 0

| 1. slot 1 | Player 2: X
| 2. Slot 2 |

| 3. slot 3 |

| 4. Slot 4 | 1234567
I5. 5

| 6. 6|

17. 71

18 8|

Nick's turn

Pl Turn: True
P2 Turn: False.
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>>> #Declaring the function
>>> def hello_world():
message = "Hello World"
print (message)

>>> $Reusing the function
>>> hello_world()

Hello World

>>>
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Key Inputs

- Nick: 0

| 1. slot 1 | Player 2: X

I slot 2 |

| 3. slot 3 | Choose an option:
| 4. slot 4 | 1234567 1. Normal Token

| 5. slot 5 | - 2. Blitz Row

| 6. slot 6 | | 3. Blitz Column
| 7. slot 7 | I 4. TimeBomb

| 8. slot 8 | I

Nick's turn

Pl Turn: True
P2 Turn: False
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Key Inputs
- - Nick: O
Player 2: X

1234567

BN NRWNH
———————

| ————————y
BN AW

Player 2's turn

Pl Turn: False
P2 Turn: True
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Key Inputs
o Nick: O
slot Player 2: X
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slot
slot
slot
slot

oA W |

| ————————y
BN AW

1
I
I 1234567
|
|
|
I

Nick's turn

Pl Turn: True
P2 Turn: False
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Key Inputs
- - Nick: O
. slot Player 2: X
. slot
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X I
0o0xo0xo0Xx |

Nick's turn

Pl Turn: True
P2 Turn: False
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Key Inputs

- - 1: 0
| 1. slot 1 | 2: x
| 2. slot 2 |
| 3. slot 3 | Choose an option:
| 4. slot 4 | 1234567 1. Normal Token
| 5. slot 5 | - s - - 2. Blitz Row
| 6. slot 6 | | xoxoo0xo| 3. Blitz Column
| 7. slot 7 | | xoxxxox| 4. TimeBomb
| 8. slot 8 | |oxoxoxol|
- - |oxoxoxol|
| xoxoxox|
|oxoxoxol|

2's turn

Pl Turn: False
P2 Turn: True

Draw_,
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Key Inputs

- - 1: 0

| 1. slot 1 | 2: x

| 2. slot 2 |

| 3. slot 3 | Choose an option:
| 4. slot 4 | 1234567 1. Normal Token

| 5.slot 5 | - - - - - -~ — 2. Blitz Row

[ 6.5lot 6 | |~~~ 3. Blitz Column
I g S]otg I ~~~~~~~ 4. TimeBomb

. slot

2's turn

Pl Turn: False
P2 Turn: True

2 has won!
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Key Inputs

- - 1: 0

| 1. slot 1 | 2: x

| 2. slot 2 |

| 3. slot 3 | Choose an option:
| 4. slot 4 | 1234567 1. Normal Token

| 5.slot 5 | - - - - - -~ — 2. Blitz Row

[ 6.slot 6] | ~~~n~~~~ | 3. Blitz Column
['7.8lot 7 | |~~~ I 4. TimeBomb

I8 81 O e I

. slot

1's turn

Pl Turn: True
P2 Turn: False

1 has won!
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Key Inputs

- - 1: 0
| 1. slot 1 | 2: x
| 2. slot 2 |
| 3. slot 3 | Choose an option:
| 4. slot 4 | 1234567 1. Normal Token
| 5.slot 5 | - - - - - -~ — 2. Blitz Row
| 6. slot 6 | |~~~ | 3. Blitz Column
| 7. slot 7 | [~~~ I 4. TimeBomb
| 8. slot 8 | [ |
. R | ~~00~~n~ ]
| ~0 0 0 m~ |
| 0XX0xX~~]|

1's turn

Pl Turn: True
P2 Turn: False
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Key Inputs

- 1: 0

| 1. slot 1 | 2: x

I slot 2 |

| 3. slot 3 | Choose an option:
| 4. slot 4 | 1. Normal Token
| 5. slot 5 | 2. Blitz Row

| 6. slot 6 | 3. Blitz Column
| 7. slot 7 | 4. TimeBomb

| 8. slot 8 |

2's turn

Pl Turn: False
P2 Turn: True
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>>> #Declaring a function
>>> def calculate(a,b):

c a+b

print (c)

>>> calculate(S,10)
15
>>>
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1 has already used blitz row.
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1 has already used blitz column.
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2 has already used blitz row.
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2 has already used blitz column
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//1f statement

/* Declaring int variable for if statement */
int number = 60;

/* If the number is greater than 5o,
* then print the following message. */
if (number > 50)
//Note the lack of curly brackets
Console.Writeline("Number is greater than 50");
//Continues to next line of code under if statement|
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1 has already used time bomb
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2 has already used time bomb.
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//1If and Else Statement

/* Assigning new value to variable (0ld value is replaced by new value)*/
number = 30;

/* If the number is greater than 60,

* then print the following message */

if (number > 60)
Console.WriteLine("Number is greater than 50");

/* If number is not greater than 60,

* print the following messages. */

else

{ /*curly brackets have been used. If statements

with more than two lines need to be contained. */

Console.WriteLine("Number is less than 60");
Console.WriteLine("Number = * + number);
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//1If and Else If Statement

//Assigning new value to variable
number = 10;

/* If number is greater than 10,
* then print the following message */
if (number > 10)
Console.WriteLine("Number is greater than 10");
/* Else if number is equal or less than 10,
* then print the following message. */
else if (number <= 10)
Console.WriteLine("Number is equal or less than 10");
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//Assigning new value to variable.
number = 150;

/* If number is greater than 1ee,
* then carry out the following.. */
if (number > 100)
{
/* If number is less than 200,
* then print the following message */
if (number < 200)
{
Console.WriteLine("Number is between 100 and 200");
¥
/* Else if number is greater than 200,
then print the following message*/
else if (number > 200)
{
Console.WriteLine("Number is greater than 200");
¥
¥
/* Else if number is less than 1ee,
then print the following message*/
else if (number < 100)
{
Console.WriteLine("Number is below 100");

}
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/* If number is greater than 5@ and less than 150,

* then print the following message. */

if ((number > Compl) & (number < Comp2))

{ //comp2 is compared is Compl is true
Console.WriteLine("Number is within range");

¥

/* Else if number is less than 5@ or more than 150,

* then print the following message.| */

else if ((number < Comp1) || (number > Comp2))

{ //comp2 is compared if Compl is false
Console.WriteLine("Number is out of range");

}




image17.png
//Boolean variable.
bool checker = true;

/% If checker is true,

* then print following message. */

if (checker == true)
Console.WriteLine("Statement is true®);

/* Else if checker is not true,

* then print following message*/

else if (checker I= true)
Console.uriteLine("Statement is false");
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//switch cases

//Assigns new value to variable
number = 5;

//checks number variable against cases set.
switch (number)

{

case 1: //If number = 1, print this message
Console.WriteLine("Number is 1%);
break;

case 2: //If number = 2, print this message
Console.WriteLine("Number is 2");
break;

case 3: //If number = 3, print this message
Console.WriteLine("Number is 3");
break;

case 4: //If number = 4, print this message
Console.WriteLine("Number is 4");
break;

case 5: //If number = 5, print this message
Console.WriteLine("Number is 5");
break;

default:
/* If number does not match any case set above,
* then print the following message.| */
Console.WriteLine("Unknown");
break;
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//For Loop

//Declaring variable
int num;

/* Assigns variable with e.
* compares if var is less than 10.

* Increments var by 1 every loop. */
for (num = 0; num < 10; num+)

//Prints variable each loop
Console.WriteLine(num);
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//Mhile Loop

//peclares and assigns new var
int num2 = o;

/* Loops while var is less than 10.
Compares at beginning of loop. */
while (num2 < 10)

//Prints var each loop.
Console.Writeline(num2);
//Increments var by 1 each loop.
num2++;
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//Loops while var is less than 1e.

do

{
//Print var each loop
Console.Writeline(num3);
//Increments var by 1 each loop
num3++;

} while (num3 < 10);
/* Compares var with value at
* the end of the loop */
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>>> #Declare and assign variable
>>> strName = "Walter"”
>>> §For loop to print characters in name
>>> for letter in strName:

print (letter)

HOdHp

>>>
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>>>

#Declaring and assign variable
strName = "Walter™
#For loop to print the character
for letter in strName:
3T dattar S 0"
print (letter)

e

in name
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[ This application is designed to allow you_ to choose numbers *
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2. Find the smallest
3 Find_the largest
4. pisplay all numbers
5. Quit

The largest value is 55
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[ This application is designed to allow you_ to choose numbers *

* and finds the biggest and the smallest value *
it e s s o 3 S 5 3 5 o S o S o S

Select an option

1. Enter the numbers

2. Find the smallest

3 Find_the largest

4. pisplay_all numbers

Do you really wish to quit? no.
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[ This application is designed to allow you_ to choose numbers *

* and finds the biggest and the smallest value *
it e s s o 3 S 5 3 5 o S o S o S

Select an option

1. Enter the numbers

2. Find the smallest

3 Find_the largest

4. pisplay_all numbers

Do you really wish to quit? YES
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Does User Want
to Quit Program?
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/* Main Program class. All methods are stored here. */
class Program

/* Declare and assign constant int var.
Sets the max number of values the user can input.
cannot be changed or overwritten. */

const int MAXNUMBERS = 3;
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/* Main Method. Code placed here is executed in the program. */
static void Main(string[] args)
1{

/* Declaring an array for storing inputs.

Array size is equal to number of inputs allowed. */

int[] theNumbers = new int[MAXNUMBERS];

/% Declare and assign int var for storing value of chosen item from array. */

int chosenOption = 0;

/* Declare and assign bool var as false.

* Used to check if program is running or is going to close. */

bool quit = false;

/% Calls method to store input values into specified array. */
InitialiseNumbers(theNumbers);

/* Loops while bool var is false. */
while (quit == false)
1{

/% Calls method to display menu header. */
DisplayHeader();
/% Calls method to display main menu. */
DisplayMenu();
/* Reassigns value in int var based on user input. (1-5) */
chosenOption = ReadNumber("Please choose an option: *);
/* Reassigns value of bool var to call method using chosen arguements.
Uses int var for user input and gets arrays for storing inputs. */
quit = ProcessMenu(chosenOption, theNumbers);
/% Clears screen to prevent duplicate menus and scrolling.
Overall makes it look nice. */
Console.Clear();
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/* Method for storing user inputs into specified int array. */
static void InitialiseNumbers(int[] numbers)
{
/* Loops for each slot available in the array (loops 3 times). */
for (int index = 0; index < MAXNUMBERS; index:+)

{
/* Stores value of @ into index set.
* Index increments by 1 with each loop.*/
numbers[index] = 0;

3
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/* Method that creates the menu header.
* Positioning of the header is customised by setting the X and Y coordinates. */
static void DisplayHeader()

{
// Top left hand corner of screen is x = @, y = @ //sets position
// Next line down is x = @, y = 1, etc 11(,y)
WriteText (™ , 0, 0);
WriteText("* This application is designed to allow you to choose numbers =, 0, 1);
WriteText("* and finds the biggest and the smallest value =, 0, 2);
WriteText (™ , 0, 3);
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/* Method that creates main menu.

* Positioning of the header is customised by setting the X and Y coordinates.*/

static void DisplayMenu()

{
/* Calls method to allow for custom positioning.
* Display menu at x = 20, y = 8, 9, etc.*/
WriteText("Select an option”, 20, 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("s. Quit”, 20, 13);
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/* Method that allows menus to have custom positioning in console.
* Parameters set are for the printed message, as well as x and y position.*/
static void WriteText(string text, int x, int y)
{
/* Sets X position of text. */
Console.CursorLeft = x;
/* Sets Y position of text. */
Console.CursorTop = y;
/* Prints message without breaking onto a new line. */
Console.Write(text);




image42.png
/% Method that creates prompts for the user.

Position is set underneath menu. */

static int ReadNumber(string prompt)

{

/* Declaring str var for reading lines.
* Used for setting a delay and allow for user input. */
string text;

//Declaring int var for storing the user's input when prompted.
int number;

/* Calls method the allow for custom positioning for tex in console.

* Appears under main menu and prints out specified string as prompt. */
WriteText(prompt, 20, 14);

/% Stores user input into str var. */

text = Console.ReadLine();

/* Converts user input from string to int32 value. */

number = int.Parse(text);

/* Calls method to clear text from user prompt.

* Clears text under menu and length of text cleared based on prompt + user input.

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

/* Retuns inputted value. */
return number;

*/
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/* Method for clearing text under menu. e.g. user prompts.
Parameters are x and y positioning, and length of text to clear.*/

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);
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1* method for handling user inputs for the main menu.
- paraneters are user input and array for storing value inputs. */
S e e (e, ] )

1

/+ Sets bool to falze. prevents issues with senu closing St starc./
bool quit = false;

7+ Switch case that compares user inputs.

* Carries out et of instructions based on sstching input. */
suitch (option)

€
1% 16 1 15 pressed, do the folloving.... */

/* calls method to get user <o input values. %/

Gectumbers(nun
break; //Returns o senu
1% 3 2 135 pressed, do the folloving. .. */

/* prines sasliest value found in array using method for Finding ssallest value. */
MriteText(string. Forsat("The sesllest valse 15 (o}, Findseallest(numbers)), 25, 15);
Console.neadkey(); /1 pause
break; //Returns <o senu

1% 1 3 135 pressed, do the folloving. .. */

/* prints langest value found in array using method for Finding largest value. */
MesteText(scrin. Forsat(“The largest value 3t (3)°, FindLargest(numbers)), 7o, 15
Console.neadkey(); /1 pause
break; //Returns o senu

1% 3 & 135 pressed, do the folloving. .. */

/% calls method for quitcing progran.
» Should be calling method for printing a1l 3 values from array inscead. =/
quit = TsQuitting();
break; //Returns <o senu
1% 3 5 35 pressed, do the folloving. .. */
/* calls method to quit the progran. */
quit = Tsguiteing();
break; //Returns <o senu
1 3¢ inpir doss pot match any cases, do the following.
defaui:

J1prin message that says user input was invalid.
MriteText("Unknoun option value entered”, 23, 15);
Console.neadkey(); /) Pause

break; //Returns <o senu

1* Raturns value of bool. var. =/
retum quit;
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/* Method for prompting user input.
* Stores inputted values into specified array.*/
static void GetNumbers(int[] numbers)
{
/* Loops based on the length of the array (loops 3 times).*/
for (int index = 0; index < MAXNUMBERS; index:+)
{
/* Array index equals user input.
* Increments by 1 each loop.*/
numbers[index] = ReadNumber(“Enter number: ");
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/* Method that searches specified array for smallest value.

Code is similar to method for finding largest value. */

static int FindSmallest(int[] numbers)

{

/* Delcare and assigns int var for storing smallest value.
Default is set to value stored at beginning of array.*/
int smallest = numbers[0];

//Loops the following based on size of array. 1-3 = 0-2 for array indexes!
for (int index = @; index < MAXNUMBERS - 1; index++) // <-- subtract 1
{

/* If value in specified index is less than current smallest value, then..

if (numbers[index + 1] < smallest)

{
/* Overwrite current smallest value with new value found. */
smallest = numbers[index + 1];

¥

/* Returns var that contains smallest value. */
return smallest;

*/
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/* Method that searches specified array for largest value.

Code is similar to method for finding smallest value. */

static int FindLargest(int[] numbers)

{

/* Delcare and assigns int var for storing largest value.
Default is set to value stored at beginning of array.*/
int largest = numbers[0];

//Loops the following based on size of array. 1-3 = 0-2 for array indexes!
for (int index = @; index < MAXNUMBERS - 1; index++) // <-- subtract 1

/* If value in specified index is more than current largest value, then..

if (numbers[index + 1] > largest)
{
/* Overwrite current largest value with new value found. */
largest = numbers[index + 1];

ks
/* Returns var that contains largest value. */
return largest;

*/
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/* Method for closing the program. */
static bool IsQuitting()
{

/* Declare string var for user's input or "response”. */

string response;

/* Declare and assign new quit bool var.

Serves same purpose as original var, tracking program status (on/off). */
bool quit = false;

/* Calls method for user prompt with custom positioning. */
WriteText("Do you really wish to quit? ", 20, 13);

/* Stores user input. */

response = Console.ReadLine();

/* If user input matches "YES", then...

* (Note: Response is case sensitive, must match specified value exactly) */
if (response == "YES")

{

/* Set bool var to true. */
quit = true;
bs
/* Returns value of bool var. */
return quit;
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Lengths and Points

1. Enter Tlength
2. Enter points

3. Display length and points
4. Clear data

3

ress Esc to Quit
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Lengths and Points

Enter Tength
Enter points
Display Tength and points

. Clear data

T oA woN e

ress Esc to Quit

Please enter the length: 12.5
Length has been updated..
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Lengths and Points

1. Enter Tlength
2. Enter points

3. Display length and points
4. Clear data

3

ress Esc to Quit

Please enter points: 4
Points has been updated.
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Lengths and Points

Enter Tength
Enter points
Display Tength and points

. Clear data

T oA woN e

ress Esc to Quit

Length: 12.5
Points: 4
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Lengths and Points

1. Enter Tlength

2. Enter points

3. Display length and points
4. Clear data

3

ress Esc to Quit

Data has been cleared!
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Lengths and Points

1. Enter Tlength
2. Enter points

3. Display length and points
4. Clear data

3

ress Esc to Quit

Length: 0
Points: 0
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Main Menu

1. calculate Box Area
2. calculate Circle Area
3. Clear all Data

Press Esc to Quit
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Box Menu

1. Enter length
2. Enter width
3. calculate Area
4. Clear Box Data
P

ress Q to Return to Main Menu
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Box Menu

1. Enter length
2. Enter width
3. calculate Area
4. Clear Box Data
P

ress Q to Return to Main Menu

Enter the Length: 4
Length has been updated
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Box Menu

1. Enter length
2. Enter width
3. calculate Area
4. Clear Box Data
P

ress Q to Return to Main Menu

Enter the Width: 3
width has been updated
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Box Menu

1. Enter length
2. Enter width
3. calculate Area
4. Clear Box Data
P

ress Q to Return to Main Menu

The Area of the Box is 12
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Box Menu

1. Enter length
2. Enter width
3. calculate Area
4. Clear Box Data
P

ress Q to Return

to Main Menu

Box Data has been

cleared!
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Circle Menu

1. Enter radius
2. calculate area
3. Clear Circle Data

Press Q to Return to Main Menu
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Circle Menu

1. Enter radius
2. calculate area
3. Clear Circle Data

Press Q to Return to Main Menu

Enter the Radius: 8
Radius has been updated
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Circle Menu

1. Enter radius
2. calculate area
3. Clear Circle Data

Press Q to Return to Main Menu

The Area of the Circle is 201.1
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Circle Menu

1. Enter radius
2. calculate area
3. Clear Circle Data

Press Q to Return to Main Menu

circle Data has been cleared!
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Main Menu

1. calculate Box Area
2. calculate Circle Area
3. Clear all Data

Press Esc to Quit

A1l data has been cleared!
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1. Insert Points
2. Play Game
Press Q to Quit Game
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Point Balanc

1. Insert Points
2. Play Game
Press Q to Quit Game

Point Balance:
Add Points (10- 100) 100
100 points added!
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Point Balance: 1UU

1. Insert Points
2. Play Game
Press Q to Quit Game

Point Balance: 100
Add Points (10-100): 0
Not enough points entered!
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Point Balance:
1. Insert Points

2. Play Game

press Q to Quit Game

100

Point Balance: 100
Add Points (10-100): 1111
Amount is over 100
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1. Insert Points
2. Play Game
Press Q to Quit Game

Point Balance: 490
Add Points (10-100): 20
10 points added
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Point Balance: 500

1. Insert Points
2. Play Game
Press Q to Quit Game
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Point Balanc

1. Insert Points
2. Play Game
Press Q to Quit Game

Cost to play:

10 points
would you 1ike to play? (Y/N)
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/* Declaring a variable. Storage location has been allocated
in the CPU. Variable can be referenced depending on how it's set */
int Numbers;

/*Assigning data to the variable. In this instance,
a value is stored inside the “Numbers” variable.

You can also declare and assign at the same time,

as well as replace the current value with a new one.*/
Numbers = 693

/* Using the variable in the program. Will print out
the value stored in the variable. Not using declared
variable takes up space in memory and could cause errors. */
Console.WriteLine(Numbers);
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Cost to play: 10 points
would you like to play? (Y/N)

[seven] [Orange] [Bar]

No matches. Try Again.
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Cost to play: 10 points
would you like to play? (Y/N)

[(Bar] [PTum] [PTum]

2 Matching Slots! 10 points added to balance.
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ost to play: 10 points
uld you like to play? (Y/N)

[Bar] [Bar] [Bar]

3 Matching slots! 20 points added to balance.
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ost to play: 10 points
uld you like to play? (Y/N)

[Seven] [Seven] [Orange]

2 Matching Sevens!! 100 points added to balance.
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Cost to play: 10 points
would you like to play? (Y/N)

[seven] [Seven] [Seven]

JACKPOT!!! 2000 points added to balance!
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public void SlotResult(ref string slot)

{
/* Percentage of getting values:
* Cherries (1) = 1-20
* Orange  (2) = 21-40
*Plum  (3) - 41-60
*Bell  (4) - 61-80
* Bar (5) = 81-100

Seven  (6) = 161-110 *

/* Declare int var for storing random value from 1 to 116 */
int RandomNumber - Randomvalue(116}

/* If random value matches this range, then slot is equal to Cherry. */
if (RandomNumber >= 1 & RandomNumber <= 20)

slot = Cherry.Tostring();
/* If random value matches this range, then slot is equal to Orange. */
if (RandomNumber >= 21 & RandomNumber < 40)

slot = Orange.Tostring();

/* If random value matches this range, then slot is equal to Plum. */
if (RandomNumber >= 41 & RandomNumber <= 60)

slot = Plum.Tostring();
/* If random value matches this range, then slot is equal to Bell. */
if (RandomNumber >= 61 & RandomNumber <= 80)

slot - Bell.Tostring();

/* If random value matches this range, then slot is equal to Bar. */
if (RandomNumber >= 81 & RandomNumber <= 108)

slot = Bar.Tostring();

If random value matches this range, then slot is equal to Seven. */
(Randomumber >= 101 && RandomNumber <= 118)

slot = Seven.Tostring();

&

s
5

&
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Checkers

1. Play Game

2. Rules

3. Controls
Press Q to Quit





image80.png
Rules:

The goal of the game is navigate across the board
and take the opponent's pieces.

A player wins_from either taking all the opponents pieces.
or if no legal moves are possible.

It is possible to draw if_both players
are not able to make any legal moves.

Players are represented by colored pieces,
Red (Player 1) and white (Player 2).

There are two types of pieces.
Those are 'Men' or 'Uncrowned’,and 'King' or 'Crowned'.

Men can only move forward diagonially in one direction,
PL moves upwards, P2 moves downwards.

Kings can move in any direction diagonially,
allowing them to navigate freely.

Men can become kings when they reach
the end of the board on the opponent's side.

To take an opponent's piece,
you must jump their piece with one of your own.

A jump is allowed if an empty space
is available beyond the opponent's piece.

Men_can only jump in one direction,
while Kings can jump in any direction.

Press any key to continue
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Controls:

Choosing pieces: 1-12

Choosing directions (up/down): W/S
Choosing directions (left/right): A/D
Qutting/Declare Draw: Q

Note: you can cancel an action by
pressing Q when not choosing a piece

Press Any Key to Continue._
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€1 €2 c3 4 C5.C6 €7 C8

Player 2: False

Player 1: True

Piece Count: 12
Piece Count: 12

Please choose a piece (1-12): 1.

1 1la RG,

2 2a RG, C3
31 3a RG, C5
1 da RG, C7
5. Sa R7, C2
6 6a R7, C4
71 7a R7, C6
8 8a R7, C8
9: 9 RS, Cl
10: 10a RS, C3
11: 1la RS, C5
12: 12a RS, C7

Enter 'Q' to Quit
Enter 'D' to draw/forfeit
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#Declare and Assign variable
number €9

#Using variable

print (number)
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RRRDBDOA

Player 2: False
Ccl €2 €3 c4 ¢c5 ¢c6 c7 c8

Player 1: True

Piece Count: 12
Piece Count: 12

Please choose a direction (Up/Down):
1

1 1la RG,
2 2a RG, C3
31 3a RG, C5
1 da RG, C7
5. Sa R7, C2
6 6a R7, C4
71 7a R7, C6
8 8a R7, C8
9: 9 RS, Cl
10: 10a RS, C3
11: 1la RS, C5
12: 12a RS, C7

Up (W): True
Down (5): False

Enter 'Q' to Quit
Enter 'D' to draw/forfeit
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BRRDDD DD

Player 2: False
Ccl €2 €3 c4 ¢c5 ¢c6 c7 c8

Player 1: True

Piece Count: 12
Piece Count: 12

Please choose a direction (Left/Right):

a R6,
2 2a RG, C3
31 3a RG, C5
1 da RG, C7
5. Sa R7, C2
6 6a R7, C4
71 7a R7, C6
8 8a R7, C8
9: 9 RS, Cl
10: 10a RS, C3
11: 1la RS, C5
12: 12a RS, C7

Up (W): True
Down (S): False
Left (A): N/A
Right (D): Empty

Enter 'Q' to Quit
Enter 'D' to draw/forfeit
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€1 €2 c3 4 C5.C6 €7 C8

Player 2: True

Player 1: False

Piece Count: 12
Piece Count: 12

Please choose a piece (1-12):
H 1b B

HIH 200 NOUA W
nnnnnnnnnnn
L NN N X NN

Enter 'Q' to Quit
Enter 'D' to draw/forfeit
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€1 €2 c3 4 C5.C6 €7 C8

Player 2: False

Player 1: True

Piece Count: 12
Piece Count: 12

Please choose a piece (1-12): .

1 1la RS,

2 2a RG, C3
31 3a RG, C5
1 da RG, C7
5. Sa R7, C2
6 6a R7, C4
71 7a R7, C6
8 8a R7, C8
9: 9 RS, Cl
10: 10a RS, C3
11: 1la RS, C5
12: 12a RS, C7

Enter 'Q' to Quit
Enter 'D' to draw/forfeit
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Player 2: False Invalid piece number.
Please choose a piece (1-12): 112
2

Cl C2 c3 ¢4 C5.C6 c7 c8 1 1la RS, C.
R 2 2a RG, C3
31 3a RG, C5
1 da RG, C7
5. Sa R7, C2
6 6a R7, C4
71 7a R7, C6
8 8a R7, C8
9: 9 RS, Cl
10: 10a RS, C3
11: 1la RS, C5

Player 1: True 12: 12a RS, C7
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Player 2: False Cannot move piece. No space
Please choose a piece (1-12): 9

Cl C2 c3 ¢4 C5.C6 c7 c8 1 1la RS, C2
R 2 2a RG, C3
31 3a RG, C5
1 da RG, C7
5. Sa R7, C2
6 6a R7, C4
71 7a R7, C6
8 8a R7, C8
9: 9 RS, Cl
10: 10a RS, C3
11: 1la RS, C5

Player 1: True 12: 12a RS, C7
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Player 2: False Player 1's piece must become king to move down.,
Please choose a direction (Up/Down):

Cl C2 c3 ¢4 C5.C6 c7 c8 1 1la RS, C2
R 2 2a RG, C3
31 3a RG, C5
1 da RG, C7
5. Sa R7, C2
6 6a R7, C4
71 7a R7, C6
8 8a R7, C8
9: 9 RS, Cl
10: 10a RS, C3
11: 1la RS, C5

Player 1: True 12: 12a RS, C7
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Player 2: True Cannot jump. Spot is taken_
Please choose a direction (Left/Right):
1 3

Cl C2 c3 ¢4 C5.C6 c7 c8 1: 1b R:4, C:
R 20 2 Ri3) Ci4
3: 3 R3] Ci6

1 b R3] C:8

5. Sb Ri2) Ci1

6 6b Ri2) C:3

71 7b Ri2) Ci5

8 8b Ri2, C:7

9: 9 Ri1) C:2

10: 10b Ri1) Ci4

11: 1lb Ri1) Ci6

Player 1: False 12: 12 Ri1, C:8
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Player 2: False cannot jump ally piece_
Please choose a direction (Left/Right):
H 2

€l C2 €3 c4 5 ¢c6 c7 c8 1 a RS, C.
R 2 2a RG, C3
31 3a RG, C5

1 da RG, C7

5. Sa RG, Cl

6 6a R7, C4

71 7a R7, C6

8 8a R7, C8

9: 9 RS, Cl

10: 10a RS, C3

11: 1la RS, C5

Player 1: True 12: 12a RS, C7
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Player 2: False

€l C2 c3 c4 c5.¢6 7 C8
R1|

Player 1: True

Piece Count: 12
Piece Count: 12




