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Exercise 1

Figure 1 – Variables with different types of values.
[image: ]
Each variable is checked for the correct input, if input is incorrect program will ask for an input again.
Book title is a string as it can contain letters, numbers and symbols.
Measure of length is double greater than or equal to 0, as measure cannot be negative.
Items in the shopping cart must be int greater than or equal to 0, as items cannot be negative and cannot contain decimal data type.














Exercise 2

Figure 2 – Different shapes.
[image: ]
Area will be calculated only if the box and the circle will fit in the rectangle, otherwise program will ask for all of the values again.
Figure 3 – Image showing how the problem of checking if the two shapes can fit in the rectangle was attempted.
[image: ]

Exercise 3

Figure 4 – Currency.
[image: ]
Dynamic array was used to allow user input numbers not limited to the fixed size array. This function asks how many prices are needed and then it will ask for their values in GBP. Array was sorted in the ascending order to allow prices being seen clearly.
Sum of prices in GBP is calculated and then it is converted to EUR using fixed rate assigned to “double EuroRate” which can be changed at any time.







Exercise 4

Figure 5 – Treasure game: arrays.
[image: ]
Two arrays were used, one to display player map which is blank and can be discovered as player checks coordinates and the second one to actually check all the inputs.







Figure 6 – Treasure game: player 1 grid.
[image: ]
Grid was used to allow player 1 see the map with coordinates as 3 treasures need to be hidden.












Figure 7 – Treasure game: coordinates validation.
[image: ]
Every input is checked to see if player one input different coordinates each time, if coordinates are the same program will ask for input again and output error message. Coordinates are also checked if they are not exceeding range from 0 to 7, as array is fixed size and cannot be checked for coordinates out of this range. At the end map is moved up to avoid player 2 seeing the locations of the treasures.











Figure 8 – Treasure game: player 2 grid.
[image: ]
Grid was used to allow player 2 see the map with coordinates as 3 treasures need to be found.













Figure 9, 10, 11, 12 – Treasure game: check if player won or lost.
[image: ]
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[image: ]
Player 1 is asked to input coordinates in order to look for a treasure, then the coordinates are validated:
1. If there is no treasure, place will be marked as N.
2. If there is a treasure, place will be marked as X.
3. If the input is on the place were player 1 has already been, then error message will be displayed, lives will not be lost and player will be asked to input coordinates again.
4. If the lives are equal to 0 then game is over for player 1 and message to try again will be displayed.
5. If the treasures are equal to 3 then player 1 has win the game.












Exercise 5

Figure 13, 14, 15, 16 – Checkers game.
[image: ]
[image: ]
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[image: ]
Both players can move pieces and inputs are checked:
1. Player one can only take piece A, if piece B or empty space is selected, program will output error message and ask for the input again.
2. Player two can only take piece B, if piece A or empty space is selected, program will output error message and ask for the input again.
3. Coordinates are checked for the input between 0 and 7 for both x and y.
4. Players move in turns, player one always starts.
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Appendix A

#include <string>
#include <iostream>
#include <sstream>
#include <math.h>
#include <cmath>
#include <stdio.h>
#include <windows.h>

#define M_PI 3.14159265358979323846

using namespace std;

string ReadString(string message) // Get input for string
{
	stringstream stream;
	string input = "";

	cout << message; // Cout message

	string SomeText; // String text	
	getline(cin, SomeText); // Get input from the user

	return SomeText; // Return SomeText value
}

double ReadDouble(string message) // Get input for double
{
	stringstream stream;
	string input = "";

	cout << message; // Cout message

	double DoubleNumber; // Double number
	while (true)
	{	
		getline(cin, input); // Get input from the user
		stream.str(input);
		if (stream >> DoubleNumber && !(stream >> input) && stream.eof()) // Checks for valid conversion to double and rejects unconverted input
		{
			stream.clear();
			break;
		}
		stream.clear();

		cout << "Incorrect, please enter a valid input (double): "; // Cout incorrect input
	}

	return DoubleNumber; // Return DoubleNumber value
}

int ReadInt(string message) // Get input for int
{
	stringstream stream;
	string input = "";

	cout << message; // Cout message

	int IntNumber; // Int number
	while (true)
	{
		getline(cin, input); // Get input from the user
		stream.str(input);
		if (stream >> IntNumber && !(stream >> input) && stream.eof()) // Checks for valid conversion to integer and rejects unconverted input
		{
			stream.clear();
			break;
		}
		stream.clear();

		cout << "Incorrect, please enter a valid input (int): "; // Cout incorrect input
	}

	return IntNumber; // Return IntNumber value
}

double ReadPositiveDouble(string message) // Get input for double >= 0
{
	stringstream stream;
	string input = "";

	cout << message; // Cout message

	double PositiveDoubleNumber; // Double number >= 0
	while (true)
	{
		getline(cin, input); // Get input from the user
		stream.str(input);
		if (stream >> PositiveDoubleNumber && !(stream >> input) && PositiveDoubleNumber >= 0 && stream.eof()) // Checks for valid conversion to integer and rejects unconverted input and if PositiveDoubleNumber >= 0
		{
			stream.clear();
			break;
		}
		stream.clear();

		cout << "Incorrect, please enter a valid input (greater than or equal to 0): "; // Cout incorrect input
	}

	return PositiveDoubleNumber; // Return PositiveDoubleNumber value
}

int ReadPositiveInt(string message) // Get input for int >= 0
{
	stringstream stream;
	string input = "";

	cout << message; // Cout message

	int PositiveIntNumber; // Int number >= 0
	while (true)
	{
		getline(cin, input); // Get input from the user
		stream.str(input);
		if (stream >> PositiveIntNumber && !(stream >> input) && PositiveIntNumber >= 0 && stream.eof()) // Checks for valid conversion to integer and rejects unconverted input and if PositiveIntNumber >= 0
		{
			stream.clear();
			break;
		}
		stream.clear();

		cout << "Incorrect, please enter a valid input (greater than or equal to 0): "; // Cout incorrect input
	}

	return PositiveIntNumber; // Return PositiveIntNumber value
}

int ReadTreasurePosition(string message) // Get input for int < 8 && int >= 0 
{
	stringstream stream;
	string input = "";

	cout << message; // Cout message

	int TreasureCoordinates; // Int number for int < 8 && int >= 0 
	while (true)
	{
		getline(cin, input); // Get input from the user
		stream.str(input);
		if (stream >> TreasureCoordinates && !(stream >> input) && TreasureCoordinates < 8 && TreasureCoordinates >= 0 && stream.eof()) // Checks for valid conversion to integer and rejects unconverted input and if TreasureCoordinates < 8 && TreasureCoordinates >= 0 
		{
			stream.clear();
			break;
		}
		stream.clear();

		cout << "Incorrect, please enter a valid input (from 0 to 7): "; // Cout incorrect input
	}

	return TreasureCoordinates; // Return TreasureCoordinates value
}

double ReadShapeValues(string message) // Get input for double > 0
{
	stringstream stream;
	string input = "";

	cout << message; // Cout message

	double ShapeValues; // Double number > 0
	while (true)
	{
		getline(cin, input); // Get input from the user
		stream.str(input);
		if (stream >> ShapeValues && !(stream >> input) && ShapeValues > 0 && stream.eof()) // Checks for valid conversion to integer and rejects unconverted input and if ShapeValues > 0
		{
			stream.clear();
			break;
		}
		stream.clear();

		cout << "Incorrect, please enter a valid input (more than 0): "; // Cout incorrect input
	}

	return ShapeValues; // Return ShapeValues value
}

int ReadUserChoice(string message) // Get input for int < 3 && int > 0 
{
	stringstream stream;
	string input = "";

	cout << message; // Cout message

	int UserChoice; // Int number for int < 3 && int > 0 

	while (true)
	{
		getline(cin, input); // Get input from the user
		stream.str(input);
		if (stream >> UserChoice && !(stream >> input) && UserChoice < 3 && UserChoice > 0 && stream.eof()) // Checks for valid conversion to integer and rejects unconverted input and if UserChoice < 3 && UserChoice > 0 
		{
			stream.clear();
			break;
		}
		stream.clear();

		cout << "Incorrect, please enter a valid input (1 or 2): "; // Cout incorrect input
	}

	return UserChoice; // Return UserChoice value
}

int CoutNumbers(double ReadArray[], int ArraySize) // Cout array
{
	for (int i = 0; i < ArraySize; ++i) // Loop which checks each number entered by the user
	{
		cout << *(ReadArray + i) << " "; // Cout numbers of the second set in the ascending order
	}

	return 0; // Return an integer value
}

int SortArray(double ReadArray[], int ArraySize) // Sort array
{
	int temp = 0; // Set temp to 0

	for (int i = 0; i < ArraySize; i++) // Loop which checks each number entered by the user
	{
		for (int j = i + 1; j < ArraySize; j++) // Loop which sorts the array in ascending order
		{
			if (ReadArray[i] > ReadArray[j]) // If statement is used to check if ReadArray[i] is greater than ReadArray[j]
			{
				temp = ReadArray[i]; // Temp is used to store ReadArray[i]
				ReadArray[i] = ReadArray[j]; // ReadArray[i] is replaced with ReadArray[j]
				ReadArray[j] = temp; // ReadArray[j] is replaced with temp which is equal to ReadArray[i]
			}
		}
	}

	return 0; // Return an integer value
}

int ExerciseOne(string message) // Function wchich outputs variables
{



	/* VARIABLES WITH DIFFERENT TYPES OF VALUES */



	cout << message << endl; // Cout message

	string BookTitle = ReadString("Enter a book title: "); // Get input for book title
	double LengthMeasurement = ReadPositiveDouble("Enter a measure of length in cm: "); // Get input for measure of length
	int ShoppingCart = ReadPositiveInt("Enter a number of products in a shopping cart: "); // Get input for items in a shopping cart

	cout << "Book title entered is: " << BookTitle << endl; // Cout book title

	cout << "Measure of length entered is: " << LengthMeasurement << " cm" << endl; // Cout measure of length

	cout << "Number of items in a shopping cart entered are: " << ShoppingCart << " items" << endl; // Cout items in a shopping cart

	cout << endl; // Go to the next line

	return 0; // Return an integer value
}

int ExerciseTwo(string message)
{



	/* DIFFERENT SHAPES */



	cout << message << endl; // Cout message

	double RectangleWidth = ReadShapeValues("Enter width for rectangle: "); // Ask for rectangle width
	double RectangleHeight = ReadShapeValues("Enter height for rectangle: "); // Ask for rectangle height
	double BoxWidth = ReadShapeValues("Enter width for box: "); // Ask for box width
	double BoxHeight = ReadShapeValues("Enter height for box: "); // Ask for box height
	double CircleRadius = ReadShapeValues("Enter radius for circle: "); // Ask for circle radius
	double CircleDiameter = 2 * CircleRadius; // Calculate circle diameter
	double RectangleArea;
	double BoxArea;
	double CircleArea;
	
	RectangleArea = RectangleWidth * RectangleHeight; // Calculate rectangle area
	BoxArea = BoxWidth * BoxHeight; // Calculate box area
	CircleArea = M_PI * pow(CircleRadius, 2); // Calculate circle area

	double LongerSide;
	double ShorterSide;

	if (RectangleWidth > RectangleHeight) // Check which side is shorter and which is longer
	{
		LongerSide = RectangleWidth;
		ShorterSide = RectangleHeight;
	}
	else
	{
		ShorterSide = RectangleWidth;
		LongerSide = RectangleHeight;
	}

	if (RectangleWidth >= CircleDiameter && RectangleHeight >= CircleDiameter) // Check if circle and box can fit in the rectangle
	{
		if (LongerSide - CircleDiameter >= BoxWidth && ShorterSide >= BoxHeight || LongerSide - CircleDiameter >= BoxHeight && ShorterSide >= BoxWidth)
		{
			RectangleArea = RectangleArea - (BoxArea + CircleArea);
			cout << "The area of the shape = " << RectangleArea << endl;
		}	
		else
		{
			return ExerciseTwo("Looks like box and circle will not fit in rectangle! Try again!");
		}
	}

	return 0; // Return an integer value
}

int ExerciseThree(string message)
{



	/* CURRENCY */



	cout << message << endl; // Cout message

	double number;
	double GbpSum = 0;
	double EuroSum;
	double EuroRate = 1.14;

	double* ReadArray = 0; // Pointer to double which initialize to nothing

	int ArraySize = ReadPositiveInt("How many prices would you like to enter: "); // Function to get input from the user for the array size

	ReadArray = new double[(int)ArraySize]; // Allocate size of the array inputed by the user and save the pointer in ReadArray

	for (int i = 0; i < ArraySize; i++) // Loop to get input from the user for each array allocation
	{
		cout << "Enter price " << i + 1; // Cout number
		number = ReadPositiveDouble(" in GBP: "); // Get input from the user for each number
		*(ReadArray + i) = number; // Ask for numbers until the array is full which was defined by the user for the array size
	}

	SortArray(ReadArray, ArraySize);

	cout << "Prices entered in the ascending order are: "; // Cout second set

	for (int i = 0; i < ArraySize; ++i) // Loop which checks each number entered by the user
	{
		cout << *(ReadArray + i) << " GBP "; // Cout numbers of the second set in the ascending order
		GbpSum = GbpSum + ReadArray[i]; // Sum calculation
	}

	cout << endl; // Cout and go to the next line

	cout << "Sum of the prices in GBP is: " << GbpSum << " GBP" << endl;

	EuroSum = GbpSum * EuroRate;

	cout << "Sum of the prices converted to EUR is: " << EuroSum << " EUR" << endl;

	cout << endl; // Cout and go to the next line

	return 0; // Return an integer value
}

int ExerciseFour(string message)
{



	/* GAME */




	stringstream stream;
	string input = "";

	cout << message << endl; // Cout message

	string MapGrid[8][8]; // Map grid
	string MapGridHidden[8][8]; // Player map grid
	string MapHide = "-"; // Map values
	string HiddenTreasure = "X"; // Treasure value
	string NothingThere = "N"; // Empty value
	
	int TreasurePositionX; // Coordinate x
	int TreasurePositionY; // Coordinate y

	for (int i = 0; i < 8; i++)
	{
		for (int j = 0; j < 8; j++)
		{
			MapGrid[j][i] = MapHide; // Set map grid values to -
			MapGridHidden[j][i] = MapHide; // Set player map grid values to -
		}
	}

	cout << endl;

	
	cout << "HIDE TREASURE GAME" << endl;

	cout << endl;

	Sleep(2000);
	cout << "PLAYER 1 NEEDS TO HIDE 3 TREASURES" << endl;
	Sleep(2000);
	cout << "PLAYER 2 NEEDS TO LOOK FOR ALL OF THEM" << endl;
	Sleep(2000);
	cout << "PLAYER 1 WINS IF PLAYER 2 FAILS TO FIND ALL OF THEM" << endl;
	Sleep(2000);
	cout << "PLAYER 2 WINS IF ALL TREASURES ARE FOUND" << endl;
	Sleep(2000);
	cout << "THERE ARE ONLY 3 LIVES FOR PLAYER 2" << endl;
	Sleep(2000);
	cout << "EACH LIVE IS LOST IF TREASURE IS NOT FOUND" << endl;

	cout << endl;

	Sleep(2000);
	cout << "BATTLE BEGINS!" << endl;

	cout << endl;



	/* COUT PLAYER 1 MAP GRID */



	cout << "PLAYER 1 - HIDE 3 TREASURES!" << endl;

	cout << endl;

	cout << "yx";

	for (int i = 0; i < 8; i++)
	{
		cout << i << " ";
	}

	cout << endl;

	for (int i = 0; i < 8; i++)
	{
		cout << i << " ";

		for (int j = 0; j < 8; j++)
		{
			cout << MapGrid[j][i] << " ";
		}

		cout << endl;
	}



	/* HIDE TREASURES AND VALIDATE COORDINATES */



	for (int i = 0; i < 3; i++) // Ask player 1 to hide 3 treasures
	{
		cout << "Trying to hide a treasure!" << endl; // Cout treasure number

		TreasurePositionX = ReadTreasurePosition("Enter position for x: "); // Ask for coordinate x
		TreasurePositionY = ReadTreasurePosition("Enter position for y: "); // Ask for coordinate y
		
		if (MapGrid[TreasurePositionX][TreasurePositionY] == "X") // Check if X is already there
		{
		cout << "Looks like a treasure is already there! Please try again!" << endl; // If yes then cout try again
		i--; // Move back pointer i to allow 3 treasures being inputed
		}	

		else
		{
			MapGrid[TreasurePositionX][TreasurePositionY] = HiddenTreasure; // If X is not there then put treasure in this location
		}

		cout << endl;

		cout << "yx";

		for (int i = 0; i < 8; i++)
		{
			cout << i << " ";
		}

		cout << endl;

		for (int i = 0; i < 8; i++)
		{
			cout << i << " ";

			for (int j = 0; j < 8; j++)
			{
				cout << MapGrid[j][i] << " ";
			}

			cout << endl;
		}
	}

	cout << string(20, '\n'); // Move inputs up so player 2 can not see them



	/* COUT PLAYER 2 MAP GRID */



	cout << "PLAYER 2 - FIND 3 TREASURES!" << endl;

	cout << endl;

	cout << "yx";

	for (int i = 0; i < 8; i++)
		{
			cout << i << " ";
		}

	cout << endl;
	
	for (int i = 0; i < 8; i++)
	{
		cout << i << " ";

		for (int j = 0; j < 8; j++)
		{
			cout << MapGridHidden[j][i] << " ";
		}

		cout << endl;
	}



	/* CHECK IF PLAYER WON OR LOST */



	int lives = 3; // Player starts with 3 lives
	int treasure = 0; // Player starts with 0 treasures
	int choice; // Player choice
	int x;
	int y;

	


	for (int i = 0; i < 3; i++) // Ask player 1 to hide 3 treasures
	{
		cout << "Looking for a treasure!" << endl; // Cout treasure number

		x = ReadTreasurePosition("Enter x to look for a tresure: "); // Ask for coordinate x
		y = ReadTreasurePosition("Enter y to look for a tresure: "); // Ask for coordinate y

		if (MapGridHidden[x][y] == "-") // Check if X is already there
		{
			if (MapGrid[x][y] == "X")
			{
				MapGridHidden[x][y] = HiddenTreasure;
				treasure++;
				i--;

				cout << "Treasure found! Keep going! " << 3 - treasure << " more to find!" << endl;		

				cout << endl;

				cout << "yx";

				for (int i = 0; i < 8; i++)
				{
					cout << i << " ";
				}

				cout << endl;

				for (int i = 0; i < 8; i++)
				{
					cout << i << " ";

					for (int j = 0; j < 8; j++)
					{
						cout << MapGridHidden[j][i] << " ";
					}

					cout << endl;
				}				

				if (treasure == 3)
				{
					cout << "You have won!" << endl;

					cout << endl;

					return 0;
				}
			}

			else
			{
				MapGridHidden[x][y] = NothingThere;
				lives--;

				cout << "Nothing found! Keep going! " << lives << " lives left!" << endl;

				cout << endl;

				cout << "yx";

				for (int i = 0; i < 8; i++)
				{
					cout << i << " ";
				}

				cout << endl;

				for (int i = 0; i < 8; i++)
				{
					cout << i << " ";

					for (int j = 0; j < 8; j++)
					{
						cout << MapGridHidden[j][i] << " ";
					}

					cout << endl;
				}

				if (lives == 0)
				{
					cout << "You have lost!" << endl;
					cout << "Would you like to try again?" << endl;
					cout << "Type 1 for yes or 2 for no: " << endl;

					choice = ReadUserChoice("Enter your choice: ");

					if (choice == 1)
					{
						cout << endl;

						return ExerciseFour("You have chosen to try again!");
					}

					if (choice == 2)
					{
						cout << endl;

						return 0;
					}
				}
			}
		}

		else
		{
			cout << "Looks like you have been here! No lives lost! Please try again!" << endl; // If yes then cout try again
			i--; // Move back pointer i to allow 3 treasures being inputed

			cout << endl;

			cout << "yx";

			for (int i = 0; i < 8; i++)
			{
				cout << i << " ";
			}

			cout << endl;

			for (int i = 0; i < 8; i++)
			{
				cout << i << " ";

				for (int j = 0; j < 8; j++)
				{
					cout << MapGridHidden[j][i] << " ";
				}

				cout << endl;
			}
		}

	}

	return 0; // Return an integer value
}

int ExerciseFive(string message)
{
	


	/* GAME */




	stringstream stream;
	string input = "";

	cout << message << endl; // Cout message

	string MapGrid[8][8]; // Map grid
	string MapHide = " "; // Map values
	string Playerone = "A"; // Player A
	string Playertwo = "B"; // Player B

	for (int i = 0; i < 8; i++)
	{
		for (int j = 0; j < 8; j++)
		{
			MapGrid[j][i] = MapHide; // Set map grid values to space
		}
	}

	cout << endl;

	Sleep(2000);
	cout << "CHECKERS GAME" << endl;

	cout << endl;

	Sleep(2000);
	cout << "BATTLE BEGINS!" << endl;

	cout << endl;

	MapGrid[1][0] = Playertwo; MapGrid[3][0] = Playertwo; MapGrid[5][0] = Playertwo; MapGrid[7][0] = Playertwo;
	MapGrid[0][1] = Playertwo; MapGrid[2][1] = Playertwo; MapGrid[4][1] = Playertwo; MapGrid[6][1] = Playertwo;
	MapGrid[1][2] = Playertwo; MapGrid[3][2] = Playertwo; MapGrid[5][2] = Playertwo; MapGrid[7][2] = Playertwo;

	MapGrid[0][5] = Playerone; MapGrid[2][5] = Playerone; MapGrid[4][5] = Playerone; MapGrid[6][5] = Playerone;
	MapGrid[1][6] = Playerone; MapGrid[3][6] = Playerone; MapGrid[5][6] = Playerone; MapGrid[7][6] = Playerone;
	MapGrid[0][7] = Playerone; MapGrid[2][7] = Playerone; MapGrid[4][7] = Playerone; MapGrid[6][7] = Playerone;



	/* COUT PLAYER MAP GRID */



	cout << "YX  ";

	for (int i = 0; i < 8; i++)
	{
		cout << i << "   ";
	}	

	cout << endl;

	cout << "  +---+---+---+---+---+---+---+---+";

	cout << endl;

	for (int i = 0; i < 8; i++)
	{
		cout << i << " | ";

		for (int j = 0; j < 8; j++)
		{		
			cout << MapGrid[j][i] << " | ";
		}

		cout << i;
		cout << endl;
		cout << "  +---+---+---+---+---+---+---+---+";
		cout << endl;
	}

	cout << "    ";

	for (int i = 0; i < 8; i++)
	{
		cout << i << "   ";
	}

	cout << endl;

	int x1;
	int y1;
	int x2;
	int y2;

	while(true)
	{
		for (int i = 0; i < 1; i++)
		{
			cout << "Player A takes a piece!" << endl;

			x1 = ReadTreasurePosition("Enter x to take a piece: "); // Ask for coordinate x
			y1 = ReadTreasurePosition("Enter y to take a piece: "); // Ask for coordinate y

			if (MapGrid[x1][y1] == Playerone) // Check if piece is here
			{
				x2 = ReadTreasurePosition("Enter x to move a piece: "); // Ask for coordinate x
				y2 = ReadTreasurePosition("Enter y to move a piece: "); // Ask for coordinate y

				if (MapGrid[x2][y2] == " ")
				{
					MapGrid[x2][y2] = Playerone;
					MapGrid[x1][y1] = " ";

					cout << endl;

					cout << "YX  ";

					for (int i = 0; i < 8; i++)
					{
						cout << i << "   ";
					}

					cout << endl;

					cout << "  +---+---+---+---+---+---+---+---+";

					cout << endl;

					for (int i = 0; i < 8; i++)
					{
						cout << i << " | ";

						for (int j = 0; j < 8; j++)
						{
							cout << MapGrid[j][i] << " | ";
						}

						cout << i;
						cout << endl;
						cout << "  +---+---+---+---+---+---+---+---+";
						cout << endl;
					}

					cout << "    ";

					for (int i = 0; i < 8; i++)
					{
						cout << i << "   ";
					}

					cout << endl;
				}

				else
				{
					cout << endl;

					cout << "YX  ";

					for (int i = 0; i < 8; i++)
					{
						cout << i << "   ";
					}

					cout << endl;

					cout << "  +---+---+---+---+---+---+---+---+";

					cout << endl;

					for (int i = 0; i < 8; i++)
					{
						cout << i << " | ";

						for (int j = 0; j < 8; j++)
						{
							cout << MapGrid[j][i] << " | ";
						}

						cout << i;
						cout << endl;
						cout << "  +---+---+---+---+---+---+---+---+";
						cout << endl;
					}

					cout << "    ";

					for (int i = 0; i < 8; i++)
					{
						cout << i << "   ";
					}

					cout << endl;

					cout << "Looks like you can not move here! Please try again!" << endl;

					i--;
				}
			}

			else
			{
				cout << endl;

				cout << "YX  ";

				for (int i = 0; i < 8; i++)
				{
					cout << i << "   ";
				}

				cout << endl;

				cout << "  +---+---+---+---+---+---+---+---+";

				cout << endl;

				for (int i = 0; i < 8; i++)
				{
					cout << i << " | ";

					for (int j = 0; j < 8; j++)
					{
						cout << MapGrid[j][i] << " | ";
					}

					cout << i;
					cout << endl;
					cout << "  +---+---+---+---+---+---+---+---+";
					cout << endl;
				}

				cout << "    ";

				for (int i = 0; i < 8; i++)
				{
					cout << i << "   ";
				}

				cout << endl;

				cout << "Looks like there is no piece here! Please try again!" << endl;

				i--;
			}
		}

		for (int i = 0; i < 1; i++)
		{
			cout << "Player B takes a piece!" << endl;

			x1 = ReadTreasurePosition("Enter x to take a piece: "); // Ask for coordinate x
			y1 = ReadTreasurePosition("Enter y to take a piece: "); // Ask for coordinate y

			if (MapGrid[x1][y1] == Playertwo) // Check if piece is here
			{
				x2 = ReadTreasurePosition("Enter x to move a piece: "); // Ask for coordinate x
				y2 = ReadTreasurePosition("Enter y to move a piece: "); // Ask for coordinate y

				if (MapGrid[x2][y2] == " ")
				{
					MapGrid[x2][y2] = Playertwo;
					MapGrid[x1][y1] = " ";

					cout << endl;

					cout << "YX  ";

					for (int i = 0; i < 8; i++)
					{
						cout << i << "   ";
					}

					cout << endl;

					cout << "  +---+---+---+---+---+---+---+---+";

					cout << endl;

					for (int i = 0; i < 8; i++)
					{
						cout << i << " | ";

						for (int j = 0; j < 8; j++)
						{
							cout << MapGrid[j][i] << " | ";
						}

						cout << i;
						cout << endl;
						cout << "  +---+---+---+---+---+---+---+---+";
						cout << endl;
					}

					cout << "    ";

					for (int i = 0; i < 8; i++)
					{
						cout << i << "   ";
					}

					cout << endl;
				}

				else
				{
					cout << endl;

					cout << "YX  ";

					for (int i = 0; i < 8; i++)
					{
						cout << i << "   ";
					}

					cout << endl;

					cout << "  +---+---+---+---+---+---+---+---+";

					cout << endl;

					for (int i = 0; i < 8; i++)
					{
						cout << i << " | ";

						for (int j = 0; j < 8; j++)
						{
							cout << MapGrid[j][i] << " | ";
						}

						cout << i;
						cout << endl;
						cout << "  +---+---+---+---+---+---+---+---+";
						cout << endl;
					}

					cout << "    ";

					for (int i = 0; i < 8; i++)
					{
						cout << i << "   ";
					}

					cout << endl;

					cout << "Looks like you can not move here! Please try again!" << endl;

					i--;
				}
			}

			else
			{
				cout << endl;

				cout << "YX  ";

				for (int i = 0; i < 8; i++)
				{
					cout << i << "   ";
				}

				cout << endl;

				cout << "  +---+---+---+---+---+---+---+---+";

				cout << endl;

				for (int i = 0; i < 8; i++)
				{
					cout << i << " | ";

					for (int j = 0; j < 8; j++)
					{
						cout << MapGrid[j][i] << " | ";
					}

					cout << i;
					cout << endl;
					cout << "  +---+---+---+---+---+---+---+---+";
					cout << endl;
				}

				cout << "    ";

				for (int i = 0; i < 8; i++)
				{
					cout << i << "   ";
				}

				cout << endl;

				cout << "Looks like there is no piece here! Please try again!" << endl;

				i--;
			}
		}
	}
	
	return 0; // Return an integer value
}

int main(int argc, char** argv) // Main code
{
	int choice = 1; // Initialize choice element to 1

	cout << "=========================" << endl; // Cout =
	cout << "MENU - PROGRAMMING IN C++" << endl; // Cout MENU
	cout << "=========================" << endl; // Cout =
	cout << "-------------------------" << endl; // Cout -
	cout << "1. EXERCISE 1 (10%)" << endl; // Cout choice 1
	cout << "-------------------------" << endl; // Cout -
	cout << "2. EXERCISE 2 (20%)" << endl; // Cout choice 2
	cout << "-------------------------" << endl; // Cout -
	cout << "3. EXERCISE 3 (30%)" << endl; // Cout choice 3
	cout << "-------------------------" << endl; // Cout -
	cout << "4. EXERCISE 4 (30%)" << endl; // Cout choice 4
	cout << "-------------------------" << endl; // Cout -
	cout << "5. EXERCISE 5 (10%)" << endl; // Cout choice 5
	cout << "-------------------------" << endl; // Cout -
	cout << "0. EXIT" << endl; // Cout choice 0
	cout << "-------------------------" << endl; // Cout -

	cout << endl; // Go to the next line

	while (choice != 0) // Loop which checks if the choice is not equal to 0
	{
		choice = ReadInt("Please enter your choice from the menu above: "); // Assign the number inputed by the user to the choice

		cout << endl; // Go to the next line

		switch (choice) // Select choice
		{
		case 1: // Choice 1

			ExerciseOne("You have selected Exercise 1."); // Function for Exercise 1

			break; // Jump out of the current switch statement

		case 2: // Choice 2

			ExerciseTwo("You have selected Exercise 2."); // Function for Exercise 2

			break; // Jump out of the current switch statement

		case 3: // Choice 3

			ExerciseThree("You have selected Exercise 3."); // Function for Exercise 3

			break; // Jump out of the current switch statement

		case 4: // Choice 4

			ExerciseFour("You have selected Exercise 4."); // Function for Exercise 4

			break; // Jump out of the current switch statement

		case 5: // Choice 5

			ExerciseFive("You have selected Exercise 5."); // Function for Exercise 5

			break; // Jump out of the current switch statement

		case 0: // Choice 0

			cout << "You have selected EXIT." << endl;

			cout << "Goodbye!" << endl;

			return 0; // Return an integer value

			break; // Jump out of the current switch statement

		default: // Run the code below if there is no case to match

			cout << "Incorrect, please enter a choice from the menu above: " << endl; // Cout incorrect input

			cout << endl; // Go to the next line

			break; // Jump out of the current switch statement
		}
	}

	getchar(); // Keep the console open
}
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/* COUT PLAYER 1 MaP GRID */

cout << "PLAYER 1 - HIDE 3 TREASURES!" << endl;
cout << endl;

cout << "yx"

for (int i i)
{
| cout << i<
i3
cout << endl;
i<8; it

cout << 1 <<

For (int § = 05 § < 8 j+4)

| cout << Map6rid[§][1] <<

cout << endl;
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/* HIDE TREASURES AND VALIDATE COORDINATES */

for (int i = 0; i < 3; i++) // Ask player 1 to hide 3 treasures

{

cout << "Trying to hide a treasure!” << endl; // Cout treasure number
TreasurePositionX = ReadTreasurePosition("Enter position for x: "); // Ask for coordinate x
TreasurePositionY = ReadTreasurePosition("Enter position for y: "); // Ak for coordinate y

if (MapGrid[TreasurePositionX][TreasurePositiony] ==
{

cout << "Looks like a treasure is already there! Please try again!
5 // Move back pointer i to allow 3 treasures being inputed

) // Check if X is already there

<< endl; // Tf yes then cout try again

else

| Maperid[TreasurePositionX][TreasurePositiony] = HiddenTreasure; // If X is not there then put treasure in this location
cout << endl;
cout << yx";

for (int i =

i)

| cout << i<

cout << endl;

i<8; it

cout << i< "7y

for (int § 3 <8 344
{
| cout << MapGrid[§][i] << " "3
i3

cout << endl;

i

cout << string(26, "\n'); // Move inputs up so player 2 can not see them
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/* COUT PLAYER 2 MaP GRID */

cout << "PLAYER 2 - FIND 3 TREASURES!" << endl;
cout << endl;

cout << yx";

for (int i = 0; i< 8 i+h)

[

cout << i< "7y

for (int i = 0; i< 8 i+h)

5 3 < 8 3+)

| cout << MapGridhidden[][] << "

cout << endl;
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/% CHECK TF PLAYER WON OR LOST */

int lives = 3; // Player starts with 3 lives
int treasure = @; // Player starts with 0 treasures
int choice; // Player choice

int x;

int y;

(int i = 05 i < 3; i++) // Ask player 1 to hide 3 treasures

cout << "Looking for a treasure!” << endl; // Cout treasure number

ReadTreasurePosition("Enter x to look for a tresure: "); // Ask for coordinate x
ReadTreasurePosition("Enter y to look for a tresure: "); // Ask for coordinate y
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if (MapGridHidden[x][y]
{

) // Check if X is already there

if (MapGrid(x][y] )

€

| MapGriduidden[x][y] = HiddenTreasure;
treasurert;

cout << "Treasure found! Keep going! " << 3 - treasure << " more to find!" << endl;

cout << endl;

i)

i)

cout << 1 <<

For (int § = 05 § < 8 j+4)

{
| cout << MapGridhidden[§][i] << " "3
i3
cout << endl;
i
if (treasure == 3)
{

cout << "You have won!” << endl;

cout << endl;

return 0;





image11.png
else

MapGridHidden[x][y] = NothingThere;
Tives-

cout << "Nothing found! Keep going! " << lives << " lives left!" << endl;
cout << endl;

cout << "yx";

for (int i<8; it
{

| ocout i

i3

cout << endl;

for (int i<8; it
{

cout << i <<

For (int § = 05 § < 8 j+4)

{
| cout << MapGridhidden[§][i] << " "3
i3
cout << endl;
i
if (Lives == @)
{

cout << "You have lost!" << endl;
cout << "Would you like to try again2” << endl;
cout << "Type 1 for yes or 2 for no: " << endl;

choics

= ReadUserchoice("Enter your choice: "

if (choice

)

cout << endl;

return ExerciseFour("You have chosen to try again!

i

if (choice == 2)

{

cout << endl;

return 0;
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cout << "Looks like you have been here! No lives lost! Please try agair
i--3 // Move back pointer i to allow 3 treasures being inputed

<< endl; // Tf yes then cout try again

cout << endl;
cout << "yx”,

for (int i =

i)

| cout << i<

cout << endl;
i<8; it

cout << i << "%

for (int § - 63 3 < 8 +4)

<

| cout <« Maptridtidden[§][4] << " "
¥

cout << endl;

i

return 05 // Return an integer value





image13.png
int Exercisefive(string message)

{

7% Gave */

stringstream strea
string input =

cout << message << endl; // Cout message

string Maperid[8][8]; // Mep grid
string Maptide = " "3 // Map values
string Playerone 7/ Player A
string Playertwo 5 // Player B

i<8; it

For (int § = 05 § < 8 j+4)

| Map6rid[j][i] = Maphide; // Set map grid values to space

cout << endl;

Sleep(2000) ;
cout << "CHECKERS GAME" << endl;

cout << endl;

Sleep(2000) ;
cout << "BATTLE BEGINS!" << endl;

cout << endl;
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MapGrid[1][0] = Playertwo; MapGrid[3][0] = Playertwo; MapGrid[5][0] 5 MapGrid[7][0] = Playertwo;

MapGrid[0][1] = Playertwo; MapGrid[2][1] = Playertwo; MapGrid[4][1] 5 MapGrid[6][1] = Playertwo;
MapGrid[1][2] = Playertwo; MapGrid[3][2] = Playertwo; MapGrid[5][2] 5 MapGrid[7][2] = Playertwo;
MapGrid[0][5] = Playerone; MapGrid[2][5] = Playerone; MapGrid[4][5] 5 MapGrid[6][5] = Playerone;
MapGrid[1][6] = Playerone; MapGrid[3][6] = Playerone; MapGrid[5][6] 5 MapGrid[7][6] = Playerone;

MapGrid[0][7] = Playerone; MapGrid[2][7] = Playerone; MapGrid[41[7] 5 MapGrid[6][7] = Playerone;
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/% COUT PLAYER MAP GRID */

5 1< 85 it
cout << i< | "5

for (int j =

5 3 < 8 3+)

| cout << MapGrid[§][i] << " | 7

cout << 13

cout << endl;
cout << "
cout << endl;
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int x1;
int y1;
int x2;
int y2;
while(true)
for (int i = 0; i< 15 i+h)

cout << "Player A takes a piece!” << endl;

/1 Ask for coordinate x
/1 Ask for coordinate y

ReadTreasurePosition("Enter x to take
ReadTreasurePosition("Enter y to take

(MapGrid[x1][y1] == Playerone) // Check if piece is here

/1 Ask For coordinate x
3 1/ Ask for coordinate y

@
y2

ReadTreasurePosition("Enter x to move a piect
ReadTreasurePosition("Enter y to move a piect

if (MaparidDxally2] = " ")
€

| maporidie][y2]
maperidpaliyt] = * %
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int ExerciseOne(string message) // Function wchich outputs variables

{

/* VARIABLES WITH DIFFERENT TYPES OF VALUES */

cout << message << endl; // Cout message

string BookTitle = ReadString("Enter a book title: /1 Get input for book title
double LengthMeasurement = ReadPositiveDouble("Enter a measure of length in cm: "); // Get input for measure of length
int ShoppingCart = ReadPositiveInt("Enter a number of products in a shopping cart: "); // Get input for items in a shopping cart

cout << "Book title entered is: " << BookTitle << endl; // Cout book title

cout << "Measure of length entered is: " << LengthMeasurement << " cm” << endl; // Cout measure of length

cout << "Number of items in a shopping cart entered are: " << ShoppingCart << " items” << endl; // Cout items in a shopping cart
cout << endl; // Go to the next line

return 05 // Return an integer value
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int ExerciseTwo(string message)

{

/* DIFFERENT SHAPES */

cout << message << endl; // Cout message

double RectangleWidth = ReadshapeValues("Enter width for rectangle:
double RectangleHeight = ReadshapeValues("Enter height for rectangle:
double Boxiidth = ReadshapeValues("Enter width for box: ");
double Boxteight = ReadshapeValues("Enter height for box: ");
double CircleRadius = ReadshapeValues("Enter radius for circle:
double CircleDiameter = 2 * CircleRadius;

double RectangleArea;

double BoxArea;

double CircleArea;

RectangleArea = Rectangleiidth * RectangleHeight;
BoxArea = Boxiidth * Boxteight;
CircleArea = M_PI * pow(CircleRadius, 2);

double LongerSide;
double ShorterSide;

if (Rectanglewidth > Rectangleheight)

LongerSide = Rectanglekidth
| shorterside = Rectangleheight;

Shorterside = Rectangleiidth;
LongerSide = Rectangleteight;

i

if (Rectanglewidth >= CircleDiameter &2 RectangleHeight >= CircleDiameter)

if (LongerSide - CircleDiameter >= BoxWidth 8 ShorterSide >= BoxHeight || LongerSide - CircleDiameter >= BoxHeight &8 ShorterSide >= Boxidth)
{

RectangleArea = RectangleArea - (BoxArea + CircleArea);
cout << "The area of the shape = " << RectangleArea << endl;

return ExerciseTwo("Looks like box and circle will not fit in rectangls

Try again!

return 6; // Return an integer value
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Height-

Width

Area of the Circle and
the Box is Empty

Check if we can actually fit circle and box in rectangle as area check is not accurate.

1. Find rectangle shorter side and longer side using loop

2. Putthem in variables: Shorterside, LongerSide

3. Check if rectangle width and height is equal or greater than circle diameter

4.Then we need two checks to see if box fit in rectangle as we already know that circle does

5.To do that we need loop which will check if longer side after substracting circle diameter is equal or greater than box
width

6. Another thing we need to check is if shorter side is equal or greater than box height

7. We need to check same thing but longer side for box height and shorter side for box width instead

8. We need those checks to see if box can fit next to circle and stillstay in rectangle

To show this in more simple way lets check if circle fit, if it does then lets move it maximum to the left.

Now we if we substract diameter from longer side we can actually measure how width box can be.

Looking on the shorter side we can see what is the maximum height for the box as we know it won't collide with circle
which is moved to the left.

S0 now we need to check same things but longer side needs to be compared to box heigh instead as we can rotate box for
ittofit.

And lastly shorter side needs to be compared to box width this time.

That is how we can actually check if they fit!
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int ExerciseThree(string message)

{

/% CURRENCY */

cout << message << endl; // Cout message

double number;

double GhpSum
double Eurosur

double EuroRate = 1.14;

double® Readarray

/1 Pointer to double which initialize to nothing

int ArraySize = ReadPositivelnt("How many prices would you like to enter: "); // Function to get input from the user for the array size

Readarray = new double[ (int)Arraysize]; // Allocate size of the array inputed by the user and save the pointer in ReadArray

for (int i

i < Arraysize; i++) // Loop to get input from the user for each array allocation
cout << "Enter price " << i +1; // Cout number
number = ReadPositiveDouble(" in GBP: "); // Get input from the user for each number

*(Readarray + i) = number; // Ask for numbers until the array is full which was defined by the user for the array size

SortArray(Readarray, ArraySize);

cout << "Prices entered in the ascending order are: "; // Cout second set

for (int i
{

i < Arraysize; ++) // Loop which checks each number entered by the user

cout << *(ReadArray + i) << " GBP "3 // Cout numbers of the second set in the ascending order
Gbpsum = Gbpsum + Readarray[i]; // Sum calculation

3
cout << endl; // Cout and go to the next line
cout << "Sum of the prices in GBP is: " << GbpSum << " GEP" << endl;

EuroSum = GbpSum * EuroRate;

cout << "Sum of the prices converted to EUR is: " << EuroSum << " EUR" << endl;
cout << endl; // Cout and go to the next line

return 05 // Return an integer value
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int ExerciseFour(string message)

{

7% Gave */

stringstream strea
string input =

cout << message << endl; // Cout message

string Map6rid(8][8]; // Map grid
string Maperidhidden[8][8]; // Player map grid
string Maptide = "-"; // Map values

string HiddenTreasure = "X"; // Treasure value
string NothingThere /1 Empty value

int TreasurePositionX; // Coordinate x
int TreasurePositionY; // Coordinate y

for (int i =

5 1< 85 it

MapGrid[§][i] = MapHide; // Set map grid values to -
MapGridHidden[§][i] = MapHide; // Set player map grid values to -





