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1 - Part A: Understanding
[bookmark: _Toc510019077]1.1 - Problem Solving Technique – Pseudocode
Pseudo code is defined by the oxford dictionary as ‘…resembling a simplified programming language’ and is used to basically write out the code for problem in a non language specific way using simple English.
‘Pseudocode programs are not actually executed on computers. Rather, they merely help the programmer “think out” a program before attempting to write it in a programming language’
[bookmark: _Toc508971144][bookmark: _Toc508971221]For example if a programmer wanted to be able to show a number on the screen that they entered the pseudo code would look like:
	Enter number
	Display number
While this is quite a simple example it serves to show how the pseudo code can now be converted into many programming languages and this will also help the programmer solve problems because by breaking down a complicated problem into the base parts such as;
· enter value
· display value
· if value is true/false
You will be able to clearly identify which parts of the problem that can be easily solved using knowledge you already have.

[bookmark: _Toc510019078]1.2 - Pseudocode Application
The author finds this method the best way of solving problems and uses it regularly as shown in appendix 1 which is taken from the authors own notebook and it shows the method of finding the largest and smallest values of a set of numbers. It can be hand written and doesn’t contain and language specific code using simple English.
If 1<2 
	Smallest =1
	Largest = 2
While Pseudocode doesn’t have to be hand written it is simpler to be able to quickly add notes to different areas of the code and to be able to cross out and change what is written. Pseudo code can then be written into your languages IDE as comments and this will help you translate what you have written into your preferred language.
If(number1 < number2)
{
	smallestValue = number1;
	largestValue = number2;
}
The reason the author has chosen Pseudocode as a problem solving technique is because the author finds it easier to solve problems by writing them out in a step by step way and the use of Pseudocode accommodates this and if the main problem has been broken up into smaller chunks first then each function has also been identified and written out in plain English. So, in effect, half of the authors actual coding is done with a pen on paper actually mapping out (using words) the flow of the code. 


[bookmark: _Toc510019079]2 - Part B: Testing
[bookmark: _Toc510019080]2.1 - Problems Identified
While the assignment brief mentions three problems, after placing the code into visual studio only two of the problems were present.
After putting the code form the assignment brief appendix 1 (see appendix 2) into visual studio here have been two problems identified – 
1. When the user wishes to quit the have to enter “YES” and if any other variant (“yes”,”Yes”,”Y”,”y”) not quitting the system.
2. [image: ]If the numbers displayed are more than one digit the hash lines will go down onto the next line.


[bookmark: _Toc510019081]2.2 - Testing Plan
[bookmark: _Toc510019082]2.2.1 – “YES” to quit
	1
	User confirms quit

	Description
	The user enters “YES” 


	
	Test Steps :
	
	

	
	
	
	

	
	
		1
	Message displayed asking user if they really wish to quit

	2
	YES is entered



	

	
	
	
	

	Response
	The program should not produce an error message and should continue to next step which is to display the word quitting while having pause the program.

	Status
	Date
	Description

	Pass
	16/03/18
1432hrs
	Passed









	2
	User confirms quit

	Description
	The user enters “Yes” 


	
	Test Steps :
	
	

	
	
	
	

	
	
		1
	Message displayed asking user if they really wish to quit

	2
	Yes is entered



	

	
	
	
	

	Response
	The program should not produce an error message and should continue to next step which is to display the word quitting while having pause the program.

	Status
	Date
	Description

	Fail
	16/03/18
1433hrs
	Programme did not show “quitting” but proceeded back to main menu (See Appendix 3 for fix)

	Pass
	16/03/18
1515hrs
	Pass



Other iterations of yes have been covered and shown in appendix 3.

[bookmark: _Toc510019083]2.2.2 – Hash line wrapping
	3
	Total is single digit

	Description
	The default a number of values to be entered is five so the user will enter five “1” so the displayed value should be “5”


	
	Test Steps :
	
	

	
	
	
	

	
	
		1
	Choose add numbers from the menu.

	2
	Enter the number “1” 5 times



	

	
	
	
	

	Response
	The program displayed the answer “5” using the correct format as shown in appendix 4.

	Status
	Date
	Description

	Pass
	26/03/18
1525hrs
	Passed

	4
	Total is multiple digit

	Description
	The default a number of values to be entered is five so the user will enter five “2” so the displayed value should be “5”


	
	Test Steps :
	
	

	
	
	
	

	
	
		1
	Choose add numbers from the menu.

	2
	Enter the number “2” 5 times



	

	
	
	
	

	Response
	The program displayed the answer “10” but the formatting was incorrect as shown in appendix 5.

	Status
	Date
	Description

	Fail
	26/03/18
1530hrs
	The multiple digits of the answer pushed the line over and would push it to the next line. So see this problem and the fix please see appendix 5.

	Pass
	26/03/18
1625hrs
	Passed



This concludes the testing phase of this programme and while it is short the programme is only simple and the brief only asked for the tests to be in order to fix the problems identified. Larger and more complex programmes will have for more extensive testing to not only identify the issues but as added documentation to help show the correct use of the programme.


[bookmark: _Toc510019084]3 - Part C: Implementation
[bookmark: _Toc510019085]3.1 - Exercise 1: Identifying Problems
For this exercise the task is to identify the problems of the proposed game and to put these problems into a list ranging from simplest to most complicated. The game is a simple number guessing game in which the player has to guess a number chosen by the computer that has a value of between -20 and +20. The player has 5 guesses and for every incorrect guess a hint will be provided.
The problems that have been identified are:-
· Computer pick number between -20 and +20
· Player input a number as a guess (5 guesses)
· Calculate and display the hint if the players guess is within the specified ranges (+/-10, +/-5, +/-2, or if the number is positive or negative)
· Displays win if guessed correctly or lose if not guessed.
The following is the above problems but reordered form simplest to most complicated:-
· Displays win if guessed correctly or lose if not guessed.
· Player input a number as a guess (5 guesses)
· Computer pick number between -20 and +20
· Calculate and display the hint if the players guess is within the specified ranges (+/-10, +/-5, +/-2, or if the number is positive or negative)
These problems are essentially the functions needed to build this game and the following screenshots show the game in operation. For full code listings please see appendix 7.
This is the instructions being displayed after the computer has chosen a random number, for this test the number is -18.

After the first guess the game will give a hint if the guess is close enough.










Second guess

Third guess

And finally

The next screenshot is of a loss







Also if the guess is not within 10 of the chosen number than this message will be displayed



[bookmark: _Toc510019086]3.2 - Exercise 2: Mapping Problem Space to Code
The purpose of this exercise was to understand the given code (assignment appendix 2) and to understand which problems had to be identified in order to create this code.
If we take the fact that every problem becomes a function then we can extrapolate that four problems have already been identified:-
· Does the proposed string contain the separator “-”
· Called “IsValid” this function checks if a location for a separator exists, so it works in conjuction with “FindChar”
· Find  the separator “-”
· This function “FindChar” loops through the string and returns the location of each separator.
· Convert the string to number
· This function “ConvertToNumber” simply converts from string (ascii) to integer (number)
· Split into individual numbers
· This function called “SplitIntoNumbers” loops through string and at each separator adds the values into the next iteration of the array.
The test harness that was created to test these functions simply passes values from a string array into the converting and splitting functions. If the number cannot be split because It contains an illegal character (only numbers can become numbers) it will fail and will not attempt to convert the value into integers.
For the code listings for the test harness and the functions from the assignment please see appendix 8.


[bookmark: _Toc510019087]3.3 - Exercise 3: Connect 4 Game
This exercise was to build the game Connect 4 after sorting the identified problems with this task
The problems that have been identified are:-
· Create the game board
· Display the game board
· Player takes a turn
· Computer takes a turn
· Check for and display win or lose
· Check for piece at the bottom of the column
After sorting these problems from simplest to most complicated the list has become:-
· Player takes a turn
· Computer takes a turn
· Create the game board
· Display the game board
· Check for and display win or lose
· Check for piece at the bottom of the column
Below are the screenshots which show the game being played. For full code listing see appendix 9.
At start up the games board is blank

After every choice the player makes the computer automatically makes a choice. Player is ‘Y’ for yellow and the computer is ‘R’ for red

Horizontal win

Vertical win

Due to the random nature of the computer player it was difficult to force any diagonal win as proof that the code works. 


[bookmark: _Toc510019088]4 - Appendices
[bookmark: _Toc510019089]4.1 - Appendix 1
[image: ]
Hand written pseudo code copied from personal notebook.
[bookmark: _Toc510019090]

4.2 – Appendix 2
[bookmark: _Toc510019091]Main.c
#pragma warning(disable:4996)
#include <string>
#include "Console.h"
#include "Application.h"

using namespace std;

int main(int args, char* argv[])
{
	Console* console = new Console();
	Application* application = new Application(console);
	bool quit = false;

	console->PrintLine("*****************************************************************************");
	console->PrintLine("* This application is designed to allow you to select the number of numbers *");
	console->PrintLine("* you wish to enter, and sum the numbers that you provide.                  *");
	console->PrintLine("*****************************************************************************");

	while (quit == false)
	{
		application->DisplayMenu();
		application->ChooseOption();
		quit = application->ProcessOption();
	}

	console->Pause();

	delete application;
	delete console;
	return 0;
}

[bookmark: _Toc510019092]Console.h
#pragma once
[bookmark: _GoBack]#pragma warning(disable:4996)
#include <conio.h>                        
#include <string>
using namespace std;

class Console
{
	// Attributes
	// NONE

	// Constructors
	// NONE

	// Properties
	// NONE

	// Methods
public:
	string ReadString();
	int ReadInteger();
	double ReadDouble();
	void Print(string text);
	void PrintLine(string line);
	void Pause(void);

private:
	void ClearInputBuffer();
};
[bookmark: _Toc510019093]Console.cpp
#include "Console.h"

string Console::ReadString()
{
	char text[100];

	scanf("%99[^\n]s", text);
	ClearInputBuffer();

	return (string)text;
}

int Console::ReadInteger()
{
	int number;

	scanf("%i", &number);
	ClearInputBuffer();

	return number;
}

double Console::ReadDouble()
{
	double number;

	scanf("%lf", &number);
	ClearInputBuffer();

	return number;
}

void Console::ClearInputBuffer()
{
	char ch;
	while ((ch = getchar()) != '\n' && ch != EOF);
}

void Console::Print(string text)
{
	printf("%s", text.c_str());
}

void Console::PrintLine(string line)
{
	Print(line + "\r\n");
}

void Console::Pause(void)
{
	while (1) { if (_kbhit()) break; }  // Pause
	_getch();
}

[bookmark: _Toc510019094]Application.h
#pragma once
#include "Console.h"

class Application
{
	// Attributes
private:
	Console* _console;
	int _chosenOption;
	int _numNumbersReqd;

	// Constructors
public:
	Application(Console* console);

	// Properties
	// NONE

	// Methods
public:
	void DisplayMenu();
	void ChooseOption();
	bool ProcessOption();
private:
	int ReadNumber(string prompt);
	int GetTotal();
	void DisplayResult(int result);
	bool IsQuitting();
};

Application.cpp
#include "Application.h"
Application::Application(Console * console)
{
	_console = console;
	_chosenOption = 0;
	_numNumbersReqd = 5;
}

void Application::DisplayMenu()
{
	_console->PrintLine("Select an option");
	_console->PrintLine("1. Add numbers");
	_console->PrintLine("2. Change amount of numbers to be entered");
	_console->PrintLine("3. Quit");
}

void Application::ChooseOption()
{
	_chosenOption = ReadNumber("Please choose an option:");
}

int Application::ReadNumber(string prompt)
{
	_console->Print(prompt);
	return _console->ReadInteger();
}

bool Application::ProcessOption()
{
	bool quit = false;

	switch (_chosenOption)
	{
	case 1:
		int total;
		total = GetTotal();
		DisplayResult(total);
		break;
	case 2:
		_numNumbersReqd = ReadNumber("Please enter the number of numbers to be entered:");
		break;
	case 3:
		quit = IsQuitting();
		break;
	default:
		_console->PrintLine("Unknown option value entered");
		break;
	}

	return quit;
}

int Application::GetTotal()
{
	int total = 0;
	int index;

	for (index = 0; index < _numNumbersReqd; index++)
	{
		total = total + ReadNumber("Please Enter Number:");
	}

	return total;
}

void Application::DisplayResult(int result)
{
	_console->PrintLine("###############################################################################");
	_console->PrintLine("###############################################################################");
	_console->PrintLine("##################                     " + to_string(result) + "                     ##################");
	_console->PrintLine("###############################################################################");
	_console->PrintLine("###############################################################################");
}

bool Application::IsQuitting()
{
	string response;
	bool quit = false;

	_console->Print("Do you really wish to quit?");

	response = _console->ReadString();

	if (response == "YES")
	{
		_console->PrintLine("Quitting");
		quit = true;
	}

	return quit;
}

[bookmark: _Toc510019095]

Appendix 3
The original code

And as you can see form this it only allows the single version of yes (“YES”) to quit.
The modified code

The different iterations of yes (“Yes”,”yes”,”Y”,”y”) have been added to allow the user to quit by entering any of these.
The following four screenshots show the programme successfully quitting.
“Yes”

“yes”

“Y”









“y”

[bookmark: _Toc510019096]

Appendix 4

Single digit answer showing correct formatting or answer block
[bookmark: _Toc510019097]

Appendix 5

Multiple digits showing incorrect formatting of answer block. This is wrong.
It was clear that this error was in the display result method of the application class so that is where the fix was implemented. It was decided the simplest way to fix this issue was to first count the number digits and to change the formatting based on this. To achieve this I chose to use a switch statement to pick the correct formatting. While this limits the number of digits to 4 I believe that it reasonably solves the problem allowing a max result of 9999. The only changes that were made to the code presented in appendix 2 where both in the application.cpp file so only this files code listing will be in appendix 6.


Two digits with correct formatting

3 digits with correct formatting

[bookmark: _Toc510019098]Appendix 6
[bookmark: _Toc510019099]Application.cpp
#include "Application.h"

Application::Application(Console * console)
{
	_console = console;
	_chosenOption = 0;
	_numNumbersReqd = 5;
}

void Application::DisplayMenu()
{
	_console->PrintLine("Select an option");
	_console->PrintLine("1. Add numbers");
	_console->PrintLine("2. Change amount of numbers to be entered");
	_console->PrintLine("3. Quit");
}

void Application::ChooseOption()
{
	_chosenOption = ReadNumber("Please choose an option:");
}

int Application::ReadNumber(string prompt)
{
	_console->Print(prompt);
	return _console->ReadInteger();
}

bool Application::ProcessOption()
{
	bool quit = false;

	switch (_chosenOption)
	{
	case 1:
		int total;
		total = GetTotal();
		DisplayResult(total);
		break;
	case 2:
		_numNumbersReqd = ReadNumber("Please enter the number of numbers to be entered:");
		break;
	case 3:
		quit = IsQuitting();
		break;
	default:
		_console->PrintLine("Unknown option value entered");
		break;
	}

	return quit;
}

int Application::GetTotal()
{
	int total = 0;
	int index;

	for (index = 0; index < _numNumbersReqd; index++)
	{
		total = total + ReadNumber("Please Enter Number:");
	}

	return total;
}

void Application::DisplayResult(int result)
{
	int digits = 0;
	if (result < 0) digits = 1;
	int value = result;
	while (value)
	{
		value /= 10;
		digits++;
	}
	if (digits > 4)
	{
		_console->PrintLine("Value Too Large!\r\nValue Greater Than 9999!");
	}

	_console->PrintLine("###############################################################################");
	_console->PrintLine("###############################################################################");
	switch (digits)
	{
	case 1://1digit
		_console->PrintLine("##################                     " + to_string(result) + "                     ##################");
		break;
	case 2://2 digits
		_console->PrintLine("##################                     " + to_string(result) + "                    ##################");
		break;
	case 3://3 digits
		_console->PrintLine("##################                    " + to_string(result) + "                    ##################");
		break;
	case 4://4 digits
		_console->PrintLine("##################                    " + to_string(result) + "                   ##################");
		break;
	default:
		break;
	}

	_console->PrintLine("###############################################################################");
	_console->PrintLine("###############################################################################");
}

bool Application::IsQuitting()
{
	string response;
	bool quit = false;

	_console->Print("Do you really wish to quit?");

	response = _console->ReadString();

	if (response == "YES" || response == "Yes" || response == "yes" || response == "Y" || response == "y")
	{
		_console->PrintLine("Quitting");
		quit = true;
	}

	return quit;
}            





[bookmark: _Toc510019100]Appendix 7
[bookmark: _Toc510019101]Source.cpp
#include<stdio.h>
#include<string>
#include<stdlib.h>
#include<time.h>

#include"GameFunctions.h"

using namespace std;

int main(int argc, char** argv)
{
	string value = "";
	int number = 0;
	int playerGuess = 0;
	int guesses = 5;
	bool checkValue;
	srand(time(NULL));

	number = numberToGuess(20, -20);
	if (checkValue = true)
	{
		value = "Negative";
	}
	else
	{
		value = "Positive";
	}

	DisplayInstructions();

	while (guesses > 0)
	{
		if (guesses == 1)
		{
			printf("You couldn't guess the number!\r\nYou have lost!\r\n");
			break;
		}
		printf("please make a guess: ");
		scanf("%i", &playerGuess);
		if (playerGuess == number)
		{
			printf("You guessed correctly!\r\nYou Win!\r\n");
			break;
		}
		CheckGuess(playerGuess, value, number, guesses);
		guesses--;	
}

	//for press any key to continue...
	system("pause");

	return 0;
}
[bookmark: _Toc510019102]GameFunctions.h
#pragma once
#include<stdio.h>
#include<string>
#include<stdlib.h>
#include<time.h>

using namespace std;

extern int numberToGuess(int max, int min);

extern bool checkValue(int value);

extern void CheckGuess(int playerGuess, string value, int number, int guesses);

extern void DisplayInstructions();

[bookmark: _Toc510019103]GameFunctions.cpp
#include<stdio.h>
#include<string>
#include<stdlib.h>
#include<time.h>

using namespace std;

int numberToGuess(int max, int min)
{
	int random = rand() % max + min;
	return random;
}

bool checkValue(int value)
{
	if (value < 0)
	{
		return true;
	}
	return false;
}

void CheckGuess(int playerGuess, string value, int number, int guesses)
{
	if (playerGuess < number + 10 && playerGuess > number - 10)
	{
		if (playerGuess < number + 5 && playerGuess > number - 5)
		{
			if (playerGuess < number + 2 && playerGuess > number - 2)
			{
				//+/-2
				printf("you guess is either +2 or -2 of the number\r\n");
				goto SKIP;
			}
			//+/-5
			printf("you guess is either +5 or -5 of the number\r\n");
			goto SKIP;
		}
		//+/-10
		printf("you guess is either +10 or -10 of the number\r\n");
		goto SKIP;
	}
	if (value == "Positive")
	{
		printf("The number is positive!\r\n");
	}
	else
	{
		printf("The number is negative!\r\n");
	}
SKIP:return;
}

void DisplayInstructions()
{
	printf("\r\nFor this game you are going to guess the number chosen by the computer.\r\n");
	printf("The number will be between -20 and 20.\r\n");
	printf("You only have 5 guesses.\r\n");
	printf("For every wrong guess you will get a hint.\r\n");
}



[bookmark: _Toc510019104]

Appendix 8
[bookmark: _Toc510019105]Source.cpp
#include<stdio.h>
#include<string>
#include<stdlib.h>

#include"Functions.h"

using namespace std;

int main(int argc, char** argv)
{
	string testValues[4];
	testValues[0] = { "1-1-1" };
	testValues[1] = { "12-12-12" };
	testValues[2] = { "123-123-123" };
	testValues[3] = { "aa123-aa123-aa123" };
	int numbers[3];
	for (int i = 0; i < 4; i++)
	{
		printf("Test %i: %s\r\n", i, testValues[i].c_str());
		if (SplitIntoNumbers(testValues[i], testValues[i].length(), numbers, 3))
		{
			printf("Successfully Extracted Numbers!\r\n");
			if (ConvertToNumber(testValues[i].c_str(), 0, i))
			{
				printf("Successfully Converted to Numbers\r\n");
			}
			else
			{
				printf("Couldn't Convert into Numbers!\r\n");
			}
			for (int x = 0; x < 3; x++)
			{
				printf("%i\r\n", numbers[x]);
			}
			printf("\r\n\n");
		}
		else
		{
			printf("Couldn't Extract Numbers!\r\n");
		}
	}

	//for press any key to continue...
	system("pause");

	return 0;
}
[bookmark: _Toc510019106]Functions.cpp

#include<stdio.h>
#include<string>
#include<stdlib.h>

using namespace std;

////////////////////////////////////////////////////////////////////////////
bool IsValid(const char str[], int stringLength, char separator)
{
	int index;
	int dashCount = 0;

	for (index = 0; index < stringLength; index++)
	{
		if (str[index] == separator)
		{
			if (dashCount > 0)
			{
				return false;
			}
			dashCount++;
		}
		else if (isdigit(str[index]) == 0)
		{
			return false;
		}
		else
		{
			dashCount = 0;
		}
	}

	// Can't start with a separator
	if (str[0] == separator)
	{
		return false;
	}

	// Can't end with a separator
	if (str[stringLength - 1] == separator)
	{
		return false;
	}

	return true;
}

int FindChar(const char str[], int stringLength, int startPos, char character)
{
	int index;

	if (startPos < stringLength)
	{
		for (index = startPos; index < stringLength; index++)
		{
			if (str[index] == '-')
			{
				return index;
			}
		}
	}

	return -1;       // end of array
}
////////////////////////////////////////////////////////////////////////////

int ConvertToNumber(const char str[], int startPos, int endPos)
{
	int digit;
	int number = 0;

	for (int i = startPos; i < endPos + 1; i++)
	{
		digit = (int)str[i] - '0';           // Convert from ASCII
		number = (number * 10) + digit;
	}

	return number;
}

bool SplitIntoNumbers(string digits, int stringLen, int numbers[], int arrayLength)
{
	const char *digitArray = digits.c_str();
	int startOfNumber = 0;
	int dashPosition;
	int index = 0;

	if (IsValid(digitArray, stringLen, '-') == false)
	{
		return false;
	}

	dashPosition = FindChar(digitArray, stringLen, startOfNumber, '-');
	while (dashPosition > 0 && index < arrayLength)
	{
		numbers[index] = ConvertToNumber(digitArray, startOfNumber, dashPosition - 1);
		index++;

		startOfNumber = dashPosition + 1; // Start of next number
		dashPosition = FindChar(digitArray, stringLen, startOfNumber, '-');
	}

	// Read number at end of string
	if (index < arrayLength)
	{
		numbers[index] = ConvertToNumber(digitArray, startOfNumber, stringLen - 1);
	}
	index++;   // Account for number at end of string even if we don't read it.

			   // Too few or too many numbers to be read
	if (index < arrayLength || index > arrayLength)
	{
		return false;
	}

	return true;
}

[bookmark: _Toc510019107]Functions.h

#pragma once
#include<stdio.h>
#include<string>
#include<stdlib.h>
using namespace std;

extern int ConvertToNumber(const char str[], int startPos, int endPos);
extern bool SplitIntoNumbers(string digits, int stringLen, int numbers[], int arrayLength);
extern bool IsValid(const char str[], int stringLength, char separator);
extern int FindChar(const char str[], int stringLength, int startPos, char character);
[bookmark: _Toc510019108]

Appendix 9
[bookmark: _Toc510019109]Source.cpp
#include<stdio.h>
#include<string>
#include<stdlib.h>
#include<time.h>

#include"GameFunctions.h"

using namespace std;

int main(int argc, char** argv)
{
	//game variable
	time_t t;
	srand(time(&t));
	string gameBoard[6][7];
	bool win = true;
	int player = 0;
	int choice;
	int pieces = 0;
	int row = 5;

	//create board
	GameBoard(gameBoard);

	//main loop
	while (win)
	{
		system("CLS");

		switch (player)
		{
		case 0://player
			DisplayGameBoard(gameBoard);
			//player take turn
			choice = ColumnChoice();
			//check for piece below
			CheckBelow(choice, row, player, gameBoard);
			//check for win
			system("CLS");
			DisplayGameBoard(gameBoard);
			//check for win
			if (CheckForWin(player, gameBoard))
			{
				win = false;
			}
			pieces++;
			if (GameDraw(pieces))
			{
				win = false;
			}
			player = 1;
			break;
		case 1://computer
			//enemy take turn
			choice = ComputerChoice(7, 1);
			//check for piece below
			CheckBelow(choice, row, player, gameBoard);
			//check for win
			if (CheckForWin(player, gameBoard))
			{
				win = false;
			}
			pieces++;
			if (GameDraw(pieces))
			{
				win = false;
			}
			player = 0;
			break;
		default://error
			break;
		}
	}

	//for press any key to continue...
	system("pause");

	return 0;
}

[bookmark: _Toc510019110]GameFunctions.cpp
#include<stdio.h>
#include<string>
#include<stdlib.h>
#include<time.h>

using namespace std;

void GameBoard(string value[6][7])
{
	for (int Row = 0; Row < 6; Row++)
	{
		for (int Column = 0; Column < 7; Column++)
		{
			value[Row][Column] = "| ~ |";
		}
	}
}

void DisplayGameBoard(string value[6][7])
{
	printf("\r\n  1    2    3    4    5    6    7 \r\n");
	printf("-----------------------------------\r\n");
	for (int Row = 0; Row < 6; Row++)
	{
		for (int Column = 0; Column < 7; Column++)
		{
			printf("%s", value[Row][Column].c_str());
		}
		printf("\r\n-----------------------------------\r\n");
	}
}

int ColumnChoice()
{
	int moveChoice;
	printf("\r\nChoose a column: ");
	scanf("%i", &moveChoice);
	return moveChoice;
}

int ComputerChoice(int max, int min)
{
	int random = rand() % max + min;
	return random;
}

bool CheckBelow(int choice, int row, int player, string gameBoard[6][7])
{
	if (gameBoard[row][choice - 1] == "| Y |" || gameBoard[row][choice - 1] == "| R |")
	{
		if (gameBoard[row - 1][choice - 1] == "| Y |" || gameBoard[row - 1][choice - 1] == "| R |")
		{
			if (gameBoard[row - 2][choice - 1] == "| Y |" || gameBoard[row - 2][choice - 1] == "| R |")
			{
				if (gameBoard[row - 3][choice - 1] == "| Y |" || gameBoard[row - 3][choice - 1] == "| R |")
				{
					if (gameBoard[row - 4][choice - 1] == "| Y |" || gameBoard[row - 4][choice - 1] == "| R |")
					{
						if (gameBoard[row - 5][choice - 1] == "| Y |" || gameBoard[row - 5][choice - 1] == "| R |")
						{
							if (player == 0)
							{
								printf("Column Full!\r\nPlease make another choice\r\n");
								CheckBelow(ColumnChoice(), row, player, gameBoard);
								return true;
							}
							else
							{
								CheckBelow(ComputerChoice(7, 1), row, player, gameBoard);
								return true;
							}
						}
						if (player == 0)
						{
							gameBoard[row - 5][choice - 1] = "| Y |";
							return true;
						}
						else
						{
							gameBoard[row - 5][choice - 1] = "| R |";
							return true;
						}
					}
					if (player == 0)
					{
						gameBoard[row - 4][choice - 1] = "| Y |";
						return true;
					}
					else
					{
						gameBoard[row - 4][choice - 1] = "| R |";
						return true;
					}
				}
				if (player == 0)
				{
					gameBoard[row - 3][choice - 1] = "| Y |";
					return true;
				}
				else
				{
					gameBoard[row - 3][choice - 1] = "| R |";
					return true;
				}
			}
			if (player == 0)
			{
				gameBoard[row - 2][choice - 1] = "| Y |";
				return true;
			}
			else
			{
				gameBoard[row - 2][choice - 1] = "| R |";
				return true;
			}
		}
		if (player == 0)
		{
			gameBoard[row - 1][choice - 1] = "| Y |";
			return true;
		}
		else
		{
			gameBoard[row - 1][choice - 1] = "| R |";
			return true;
		}
	}
	else
	{
		if (player == 0)
		{
			gameBoard[row][choice - 1] = "| Y |";
			return true;
		}
		else
		{
			gameBoard[row][choice - 1] = "| R |";
			return true;
		}
	}
	return false;
}

bool GameDraw(int pieces)
{
	if (pieces == 42)
	{
		printf("Draw!\r\n");
		return true;
		//draw
	}
	return false;
}

bool CheckForWin(int player, string gameBoard[6][7])
{
	for (int i = 0; i < 7; i++)//horizotal -
	{
		for (int x = 0; x < 8; x++)
		{
			if (player == 0)
			{
				if (gameBoard[i][x] == "| Y |" && gameBoard[i][x + 1] == "| Y |" && gameBoard[i][x + 2] == "| Y |" && gameBoard[i][x + 3] == "| Y |")
				{
					printf("You Win!\r\n");
					return true;
				}
			}
			else
			{
				if (gameBoard[i][x] == "| R |" && gameBoard[i][x + 1] == "| R |" && gameBoard[i][x + 2] == "| R |" && gameBoard[i][x + 3] == "| R |")
				{
					printf("You Lose!\r\n");
					return true;
				}
			}
		}
	}
	for (int i = 0; i < 7; i++)//vertical |
	{
		for (int x = 0; x < 8; x++)
		{
			if (player == 0)
			{
				if (gameBoard[i][x] == "| Y |" && gameBoard[i + 1][x] == "| Y |" && gameBoard[i + 2][x] == "| Y |" && gameBoard[i + 3][x] == "| Y |")
				{
					printf("You Win!\r\n");
					return true;
				}
			}
			else
			{
				if (gameBoard[i][x] == "| R |" && gameBoard[i + 1][x] == "| R |" && gameBoard[i + 2][x] == "| R |" && gameBoard[i + 3][x] == "| R |")
				{
					printf("You Lose!\r\n");
					return true;
				}
			}
		}
	}
	for (int i = 0; i < 7; i++)//diagonal /
	{
		for (int x = 0; x < 8; x++)
		{
			if (player == 0)
			{
				if (gameBoard[i][x] == "| Y |" && gameBoard[i + 1][x + 1] == "| Y |" && gameBoard[i + 2][x + 2] == "| Y |" && gameBoard[i + 3][x + 3] == "| Y |")
				{
					printf("You Win!\r\n");
					return true;
				}
			}
			else
			{
				if (gameBoard[i][x] == "| R |" && gameBoard[i + 1][x + 1] == "| R |" && gameBoard[i + 2][x + 2] == "| R |" && gameBoard[i + 3][x + 3] == "| R |")
				{
					printf("You Lose!\r\n");
					return true;
				}
			}
		}
	}
	for (int i = 0; i < 7; i++)//diagonal \f
	{
		for (int x = 0; x < 8; x++)
		{
			if (player == 0)
			{
				if (gameBoard[i][x] == "| Y |" && gameBoard[i + 1][x - 1] == "| Y |" && gameBoard[i + 2][x - 2] == "| Y |" && gameBoard[i + 3][x - 3] == "| Y |")
				{
					printf("You Win!\r\n");
					return true;
				}
			}
			else
			{
				if (gameBoard[i][x] == "| R |" && gameBoard[i + 1][x - 1] == "| R |" && gameBoard[i + 2][x - 2] == "| R |" && gameBoard[i + 3][x - 3] == "| R |")
				{
					printf("You Lose!\r\n");
					return true;
				}
			}
		}
	}
	return false;
}
[bookmark: _Toc510019111]GameFunctions.h
#pragma once
#include<stdio.h>
#include<string>
#include<stdlib.h>
#include<time.h>

using namespace std;

extern void GameBoard(string value[6][7]);
extern void DisplayGameBoard(string value[6][7]);
extern int ColumnChoice();
extern int ComputerChoice(int max, int min);
extern bool CheckBelow(int choice, int row, int player, string gameBoard[6][7]);
extern bool GameDraw(int pieces);
extern bool CheckForWin(int player, string gameBoard[6][7]);



5 - Bibliography

[1] 	“English Oxford Living Dictionaries,” Oxford University Press, 2018. [Online]. Available: https://en.oxforddictionaries.com/definition/pseudocode. [Accessed 16 03 2018].
[2] 	P. D. H.M. Deitel, C: How To Program, New Jersey: Prentice-Hall, Inc., 1994, pp. 57-58.




image5.jpeg
For this game you are going to guess the number chosen by the computer.
The number will be between -26 and 26.

ou only have 5 guesses.

For every wrong guess you will get a hint.
please make a guess: ©

ou guess is either +10 or -16 of the number
please make a guess: -5

ou guess is either +5 or -5 of the number
please make a guess: -7

ou guess is either +2 or -2 of the number
please make a guess:




image6.jpeg
For
The

ou
For

this game you are going to guess the number chosen by the computer.
number will be between -26 and 20.

only have 5 guesses.

every wrong guess you will get a hint.

please make a guess: &

you

guess is either +16 or -16 of the number

please make a guess: -5

'you

guess is either +5 or -5 of the number

please make a guess: -7

ou

guess is either +2 or -2 of the number

please make a guess: -8

ou
'You

guessed correctly!
Win!




image7.jpeg
please make a guess: @
you guess is either +16 or -16 of the number
You couldn't guess the number!

You have lost!

Press any key to continue .





image8.jpeg
For
The

ou
For

this game you are going to gues:
number will be between -26 and :
only have 5 guesses.

every wrong guess you will get

please make a guess: ©

The

number is negative!

please make a guess:




image9.jpeg




image10.jpeg




image11.jpeg
continue .

?

?

?

?

?

»




image12.jpeg
ou Win!
Press any key to continue .





image13.jpeg




image14.jpeg
if (response
{

— EST)y
_console->PrintLine("Quitting”);
quit = true;

}

return quit;




image15.jpeg
if (response

{

“VES™[| response — "Ves"[| response

“[[ response

| _console->PrintLine("Quitting");
| quit = true;




image16.jpeg
* This application is designed to allow you to select the r
* you wish to enter, and sum the numbers that you provide.
Select an option

1. Add numbers

2. Change amount of numbers to be entered

3. Quit

Please choose an option:3

Do you really wish to quit?Yes

Quitting





image17.jpeg
* This application is designed to allow you to select the
* you wish to enter, and sum the numbers that you provide.
Select an option

1. Add numbers

2. Change amount of numbers to be entered

3. Quit

Please choose an option:
Do you really wish to quitdyes
Quitting

|





image18.jpeg
* This application is designed to allow you to sel
* you wish to enter, and sum the numbers that you
Select an option

1. Add numbers

2. Change amount of numbers to be entered

3. Quit

Please choose an option:3

Do you really wish to quit?Y

uitting




image19.jpeg
* This application is designed to allow you to select -
* you wish to enter, and sum the numbers that you prov
Select an option

1. Add numbers

2. Change amount of numbers to be entered

3. Quit

Please choose an option:3

Do you really wish to quit?y

uitting




image20.jpeg
* This application is designed to allow you to select the number of numbers *
* you wish to enter, and sum the numbers that you provide. *
Select an option

1. Add numbers

2. Change amount of numbers to be entered

3. quit

Please choose an option:1

Please Enter Number
Please Enter Number
Please Enter Number
Please Enter Number
Please Enter Number

Select an option
R - -





image21.jpeg
* This application is designed to allow you to select the number of numbers *

* you wish to enter, and sum the numbers that you provide

SR Sk SR A S e S —
Select an option

1. Add numbers

2. Change amount of numbers to be entered

3. quit

Please
Please
Please
Please
Please
Please

choose an option:1

Enter
Enter
Enter
Enter
Enter

Number:
Number
Number
Number:
Number:

S R A
R R R R R R
S 10 S
S S A R R R
R S R R
Select an option

T P .,




image22.jpeg
 This application is designed to allow you to select the number of numbers *
 you wish to enter, and sum the numbers that you provide. *
Select an option

. Add numbers

Change amount of numbers to be entered

. Quit

lease choose an option:1

lease Enter Numbe
lease Enter Numbe
>lease Enter Number:2
lease Enter Numbe
>lease Enter Number:2
R A R R
A R R A R R
R 10 S
R R A R R
R R R A R R

Select an option
L





image23.jpeg
3. quit
Please
Please
Please
Please
Please
Please

* This application is designed to allow you to select the number of numbers *
* you wish to enter, and sum the numbers that you provide.
Select an option

1. Add numbers

2. Change amount of numbers to be entered

choose an option:1

Enter
Enter
Enter
Enter
Enter

Number:
Number
Number
Number
Number: 20

R A R R R R
R R S R R R SRR
SRR 100 ittt
R A R R A SRR Y
R R S R R A SRR R
Select an option
1. Add numbers





image1.png
SR
S R R e
B 1378 S

T
T





image2.jpeg
For this game you are going to guess the number chosen by the computer.
The number will be betueen -2 and 20.

fou only have 5 guesses.

For every wrong guess you will get a hint.

please make a guess:




image3.jpeg
For
The
You
For

this game you are going to guess the number chosen by the computer.
nunber will be between -26 and 20.

only have 5 guesses.

every wrong guess you will get a hint.

please make a guess: ©

you

guess is either +16 or -10 of the number

please make a guess:




image4.jpeg
For
The

ou
For

this game you are going to guess the number chosen by the computer.
number will be between -26 and 20.

only have 5 guesses.

every wrong guess you will get a hint.

please make a guess: ©

ou

guess is either +10 or -16 of the number

please make a guess: -5

ou

guess is either +5 or -5 of the number

please make a guess:




