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1. [bookmark: _Toc510105514]Introduction
This report will showcase the student’s knowledge and understanding on effective strategies used to solve complex problems. The first section outlines how adopting a specific problem-solving strategy can lead to a well thought out program by breaking down the initial problem down into easier to manage sub problems.
The importance of testing will be outlined and followed up with a showcase of how problem-solving techniques were used to solve the 3 issues presented in the application that was given in the appendix 1 of the assignment brief.
The exercises provided in the assignment brief will each have a walkthrough of the design process, testing results and final product. All working code for the exercises and fixes to the appendices provided in the assignment brief will be included in the appendix of this report.


2. [bookmark: _Toc510105515]Part A: Problem Solving Strategies
There are many different ways to solve a problem which makes it difficult to identify if one solution is better than another, Paul Vickers describes a scenario where three different students who study physics, engineering and business respectively are faced with the same problem and each of them use their own strategies based on their own through processes and expertise to devise a solution [2, pp. 27-28].
One big mistake many people make when solving a problem or task in programming is trying to solve the problem by going straight to the computer without fully understanding what the problem is. This leads to typing in code in a trial and error fashion in the hopes that the solution will eventually be stumbled across. This approach often results in a program that is un-easy to understand and can leave the programmer confused on how they arrived at the solution [1, p. 45] [2, p. 27].
A better approach is to first identify the problems by breaking down the issue into manageable sub problems. Once sub-divided, it is essential to take time to understand the problems, this can be done by making a documented list of prior knowledge with respect to coding patterns, then identifying how that list corresponds to each problem [3, pp. 15-17] [4, p. 5]. 
Once a list of required coding patterns has been established for each sub problem, each problem can be solved in a logical manner. Walking through the problems one step at a time in a logical manner leads to a well-rounded program design which leads to an easier implementation and management of the code. 
Thought processes should be written down and a draft of possible solutions should be constructed to allow the designer to reference previous ideas. 
Separate functions for each sub problem should be made and tested before moving onto the next problem. Keeping sub problems separated allows for easy management as errors can be easily narrow down and identified. 
Once the functions have been coded and tested, they can be brought together to complete the solution for the initial problem set. Designing software like this allows for other programmers to have a greater understanding what the code that has been written for. 
3. [bookmark: _Toc510105516]Part B: Testing
3.1 [bookmark: _Toc510105517]Importance of Testing
Testing code is vital as the code could contain bugs which produce unexpected errors. If not addressed and resolved as the code is designed, the programmer could believe they have finished, then be confronted with a list of errors which they have no clue how to solve. One major pitfall is assuming the code is correct without testing the program for logic errors with a set of varying parameters [2, p. 61].
It is good practise to design a function for a specific problem, test it for errors and resolve the errors found before attempting the next problem. This allows for a streamlined design process as errors that occur can be narrowed down due to the previously designed functions that have already been tested and amended.
3.2 [bookmark: _Toc510105518]Number Calculator
Assignment Brief
Fix the code provided in the appendix of the assignment brief.
This application allows the user to enter a given set of numbers and calculates their sum. The amount of numbers to be entered can also be set by the user. 
Problems Identified
· User can enter non-numerical values which breaks the application
· Quit function only accepts “YES”
· # display breaks when a number larger than one digit is displayed.
Solutions Required
· Implement a function which recognises when non-numerical numbers are entered and ignores them.
· Change condition parameters in quit function to include more variations.
· Make function which recognises the length of a number in digits.
· Based on the number of digits in the number, decide how many spaces on each side should be printed.

Implementation
3.2.1 [bookmark: _Toc510105519]User input error
[image: ]
Figure 1: Initial error found with non integer input.

[image: ]
Figure 2: Code implemented to check user input for invalid characters.
[image: ]
Figure 3: successful test output with fixed code implemented
3.2.2 [bookmark: _Toc510105520]Quit input error
[image: ]
Figure 4: Source of error identified.
[image: ]
Figure 5: Use of OR gate to allow for more valid user inputs.
[image: ]
Figure 6: Successful test of implemented code.
3.2.3 [bookmark: _Toc510105521]Broken display error
[image: ]
Figure 7: Screenshot of initial error


Figure 8: Problem Solving notes made when figuring out how to identify the length of the number and how many spaces to add before and after.



Figure 9: Problem solving notes made when drafting up what code would look like.
[image: ]
Figure 10: Implementation of code after problem solving.
[image: ]
Figure 11: Successful test of implemented code.


4. [bookmark: _Toc510105522]Part C: Implementation
4.1 [bookmark: _Toc510105523]Exercise 1
Assignment Brief
Create a game where the player must guess a number randomly generated between -20 and 20. The player has 5 attempts and will receive a hint after each attempt.
The hints will be one of 4:
· Positive or negative
· +/- 10 of random number
· +/- 5 of random number
· +/- 2 of random number
Entering a non-integer value will be considered as a guess and no hint will be given.
Problems Identified
· Generate number between -20 and 20
· Input a number
· Give player 5 guesses
· Check if number is same as random number
· Check if number is within +/- 2,5,10 of random number
· Check if random number is positive or negative
· Display “You won” or “You lost”
· Recognise when a non-integer value is entered
Solutions required
· Generate a random number between 0 and 40, then -20 from the result
· Use scan function
· Use for loop/ counting loop
· Check if random number is less than 0 with if statement to see if negative or positive
· Use if statement to see if number is equal to random number
· Use if statement to see if number is greater than lower bound and less than higher bound from random number (x >= RNG-2 && x <= RNG+2)
· Use Boolean variable to check if player has won or lost.
· Use code provided in assignment brief appendix to implement a user input check for non-integer values.
Implementation


Figure 12: Problem solving notes made when figuring out if conditions for different hints.




Figure 13: Problem solving notes made when figuring out logic tree for when certain hints should be given.
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Figure 14:Opening message to player.
[image: ]
Figure 15: Successful test of gameplay when integer values are entered.
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Figure 16: Successful test of game ending when player guesses right answer before all guesses were used.
[image: ]
Figure 17: Code implemented to check for non-integer value
[image: ]
Figure 18: Successful test of user losing a guess attempt after entering a non-integer value.


4.2 [bookmark: _Toc510105524]Exercise 2
Assignment Brief
A function is required that can convert a string containing a chain of numbers separated by dash characters and extracts the numbers into an array. It should take three arguments, firstly the string, secondly an array big enough to store the extracted numbers and thirdly the length of the array.
Problems identified
· Create test harness for application
· Find out when split has been successful
· Input arguments that can be processed
Solutions required
· Use code provided to complete a test harness, input different values to test application.
· Use Visual studio bug testing to step through code to find what values have been passed into variables.



4.3 [bookmark: _Toc510105525]Exercise 3
[bookmark: _GoBack]Assignment Brief
Build the Connect 4 game which allows the players to take alternate turns goes at selecting the column they wish to “drop” their counters.
Initially, the counter will be placed on the bottom row of the chosen column, but as the column fills the counter must be placed on the free row nearest the bottom of the grid.
A player wins if they can create a row of 4 counters, vertically, horizontally or diagonally.
Problems Identified
· Create a grid which can store different values 
· Differentiate between empty space, player 1 chip and player 2 chip.
· Set default state of grid to empty
· Print grid and key
· Alternate between players
· Allow players to drop chips into the lowest available slot in a column
· Prevent players from putting chips in a full column
· Check if 4 in a row (vertical, horizontal, “\” diagonal and “/” diagonal)
Solutions Required
· Create int array which has 2 dimensions.
· Consider 0 as empty, “1” as player 1 and “2” as player 2
· Use nested for loop to initialise grid
· Use nested for loop to print grid
· Use switch within for loop to print key on specific rows.
· Use while loop with playerTurn variable which alternates ever iteration.
· Use for loop to check each slot going down until an occupied slot is found, then place the chip in the previous slot.
· Check if top slot is occupied, prompt user to input a different column until a valid column is input.
· Use bool functions which use a consecutive count variable which increments each time it finds consecutive chips and return true if consecutive count is 4.
Implementation


Figure 19: Ploblem solving notes made when breaking into sub problems.




Figure 20: Notes made when dropping chip into grid and checking for full column.




Figure 21: Notes made when solving vertical connect 4 problem.




Figure 22: Notes made when solving horizontal connect 4 problem


Figure 23: Notes made when solving "\" diagonal connect 4 problem


Figure 24: Notes made when solving "/" diagonal connect 4 problem
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Figure 25: Initial screen when game boots up.
[image: ]
Figure 26: Successful test of full column function
[image: ]
Figure 27: Successful test of vertical connect 4.
[image: ]
Figure 28: Successful test of horizontal connect 4.
[image: ]
Figure 29: Successful test of "\" diagonal connect 4.
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Figure 30: Successful test of "/" diagonal connect 4.
[image: ]
Figure 31: Failed test of horizontal connect 4 found.
[image: ]
Figure 32: Error in code identified. consecutiveChips should reset when a non-consecutive chip is found
[image: ]
Figure 33: Implemented fix to code. This fix was applied to each connect 4 check.
[image: ]
Figure 34: Successful test to fixed horizontal connect 4.
[image: ]
Figure 35: Error found when attempting to force a draw. Unable to decipher where error occurred.
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[bookmark: _Toc510105527]Appendices
[bookmark: _Toc510105528]Part B
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);
	void PrintAnswerLine(int result);
	void PrintSpaces(int index);
	bool IsQuitting();
};


Console.h
#pragma once
#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();
};




stdafx.h
// stdafx.h : include file for standard system include files,
// or project specific include files that are used frequently, but
// are changed infrequently
//

#pragma once

#include "targetver.h"

#include <stdio.h>
#include <tchar.h>
#include <string>
#include <time.h>
#include <Windows.h>

using namespace std;

// TODO: reference additional headers your program requires here


Application.cpp
#include "stdafx.h"
#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("###############################################################################");
	PrintAnswerLine(result);
	_console->PrintLine("###############################################################################");
	_console->PrintLine("###############################################################################");
}

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

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

	response = _console->ReadString();

	if (response == "NO" || response == "No" || response == "nO" || response == "no" || response == "N" || response == "n")
	{
		quit = false;
	}
	else
	{
		_console->PrintLine("Quitting");
		quit = true;
	}

	return quit;
}

void Application::PrintAnswerLine(int result)
{
	bool exit = false;
	int index = 0;
	while (exit == false)
	{
		if (result >= pow(10, index) && result < pow(10, index + 1))
		{
			if ((index + 1) % 2 == 0)
			{
				printf("##################");
				PrintSpaces((index + 1) / 2);
				printf("%i", result);
				PrintSpaces(((index + 1) / 2)+1);
				printf("##################\r\n");
				exit = true;
			}
			else
			{
				printf("##################");
				PrintSpaces((index) / 2);
				printf("%i", result);
				PrintSpaces(((index + 2) / 2)+1);
				printf("##################\r\n");
				exit = true;
			}

		}
		index++;
	}
}

void Application::PrintSpaces(int index)
{
	for (int count = 0; count < 22 - index; count++)
	{
		printf(" ");
	}
}


Console.cpp
#include "stdafx.h"
#include "Console.h"


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

	scanf("%99s", text);
	

	return text;
}

int Console::ReadInteger()
{
	int number;
	int intCheck;

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

	if (intCheck == 0)
	{
		return 0;
	}

	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();
}



Source.cpp
#define    _CRT_SECURE_NO_WARNINGS
#pragma warning(disable:4996)


#include "stdafx.h"                     
#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;

	

	while (quit == false)
	{
		system("cls");
		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("*****************************************************************************");
		application->DisplayMenu();
		application->ChooseOption();
		quit = application->ProcessOption();
		system("pause");
	}

	console->Pause();

	delete application;
	delete console;
	return 0;
}



[bookmark: _Toc510105529]Part C
Functions.h
#pragma once
#include "stdafx.h"
#include "Grid.h"


extern int  RandomValue(int maxValue);
extern bool IsQuitting();
extern int ReadInteger();
extern bool GiveHint(int playerGuess, int randomNumber);

extern void Exercise1();

extern void Exercise3();
extern int AlternatePlayer(int player);

extern void SetColor(int value);
extern bool CheckConnect4(Grid* board, int column, int player);
void ClearInputBuffer();


Grid.h
#pragma once
#include "stdafx.h"

class Grid
{
private:
	// Attributes
	int _spaces[7][7];

public:
	// Constructor / destructor
	Grid();
	~Grid();

	// Properties


	// Methods
	void PrintChip(int space);
	void PrintKey(int row);
	void PrintGrid();
	int CheckIfColumnFull(int column);
	int DropChip(int player, int column);
	bool CheckVerticalConnect4(int column, int player);
	bool CheckHorizontalConnect4(int player);
	bool CheckL2RDiagonalConnect(int player);
	bool CheckR2LDiagonalConnect(int player);
};



stdafx.h
#pragma once

#pragma warning(disable:4996)

#define _CRT_SECURE_NO_WARNINGS

#include <string>
#include <time.h>
#include <stdio.h>
#include <Windows.h>
#include <stdlib.h>
#include <conio.h>
#include "Functions.h"
#include "Grid.h"

using namespace std;


Exercise1.cpp
#include "stdafx.h"

void Exercise1()
{
	int randomNumber;
	int playerGuess;
	bool quit = false;
	bool win;

	while (quit == false)
	{
		system("cls");
		randomNumber = RandomValue(40) - 20;
		win = false;
		printf("A random number between -20 and +20 has been generated. \r\nGuess the number in 5 attempts (hints will be given).\r\n");
		for (int guesses = 0; guesses < 5; guesses++)
		{
			printf("\r\nGuess %i >> ", guesses + 1);
			playerGuess = ReadInteger();
			win = GiveHint(playerGuess, randomNumber);
			if (win == true)
			{
				break;
			}
		}
		if (win == false)
		{
			printf("\r\nYou Lose\r\n");
		}
		printf("\r\nThe number was %i\r\n", randomNumber);

		quit = IsQuitting();
	}
}


Exercise3.cpp
#include "stdafx.h"

void Exercise3()
{	// Setting all the initial variables and objects for the game
	Grid board = Grid();
	int player = 1;
	int column;
	bool playerWin[2] = { false, false };

	// Opens up a loop that will continue until broken out of with a break.
	while (true)
	{
		// Prints the grid that is stored in the board object.
		board.PrintGrid();
		printf("Player %i, enter a column >>", player);
		// Player inputs a value for column
		column = ReadInteger();
		// column is passed to the board object, it is checked to see if it is a valid option
		// if it is not then it prompts the user to enter another column, which is then returned as it will be used later.
		column = board.DropChip(player, column);
		system("cls");
		board.PrintGrid();
		system("pause");

		// The updated column is passed into the connect 4 check function as it needs to check the column for any vertical connect 4's
		playerWin[player - 1] = CheckConnect4(&board, column, player);
		// If the check returns true, then the current player has won
		// This checks if the player has won, if they have then the loop is broken out of.
		if (playerWin[player - 1] == true)
		{
			break;
		}
		// if the player has not won, then the player value is switched, and the loop begins its next itteration
		player = AlternatePlayer(player);
		system("cls");
	}
	// The player variable would not have switched by the time this code is reached because the break happens before the player switch.
	printf("Player %i Wins\r\n", player);
	system("pause");
}


Functions.cpp
#include "stdafx.h"


int  RandomValue(int maxValue)
{
	return rand() % (maxValue + 1);
}
bool IsQuitting()
{
	string reply;
	char text[100];

	printf("\r\nPlay again? ");
	scanf("%99s", text);
	reply = text;

	if (reply == "NO" || reply == "no" || reply == "No" || reply == "N" || reply == "n")
	{
		return true;
	}

	return false;
}
int ReadInteger()
{
	int number;
	int checkInput;

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

	if(checkInput == 0)
	{
		printf("\r\nInvalid value entered\r\n");
		return 1337;
	}
	return number;
}
bool GiveHint(int playerGuess, int randomNumber)
{
	if (playerGuess == 1337)
	{
		return false;
	}
	if (playerGuess == randomNumber)
	{
		printf("\r\nYou Win!");
		return true;
	}
	else
	{
		if (playerGuess >= randomNumber - 2 && playerGuess <= randomNumber + 2)
		{
			printf("\r\nHINT: Number is within + / - 2 of last chosen number\r\n");
		}
		else
		{
			if (playerGuess >= randomNumber - 5 && playerGuess <= randomNumber + 5)
			{
				printf("\r\nHINT: Number is within + / - 5 of last chosen number\r\n");
			}
			else
			{
				if (playerGuess >= randomNumber - 10 && playerGuess <= randomNumber + 10)
				{
					printf("\r\nHINT: Number is within + / - 10 of last chosen number\r\n");
				}
				else
				{
					if (randomNumber < 0)
					{
						printf("\r\nHINT: Number is Negative\r\n");
					}
					else
					{
						printf("\r\nHINT: Number is Positive\r\n");
					}
				}
			}
		}
	}
	return false;
}
int AlternatePlayer(int player)
{
	if (player == 1)
	{
		return 2;
	}
	else
	{
		return 1;
	}
}

void SetColor(int value)
{
	SetConsoleTextAttribute(GetStdHandle(STD_OUTPUT_HANDLE), value);
}

bool CheckConnect4(Grid* board, int column, int player)
{
	bool verticalConnect4;
	bool horizontalConnect4;
	bool l2RDiagonalConnect4;
	bool r2LDiagonalConnect4;

	verticalConnect4 = board->CheckVerticalConnect4(column, player);
	if (verticalConnect4 == true)
	{
		return true;
	}

	horizontalConnect4 = board->CheckHorizontalConnect4(player);
	if (horizontalConnect4 == true)
	{
		return true;
	}

	l2RDiagonalConnect4 = board->CheckL2RDiagonalConnect(player);
	if (l2RDiagonalConnect4 == true)
	{
		return true;
	}

	r2LDiagonalConnect4 = board->CheckR2LDiagonalConnect(player);
	if (r2LDiagonalConnect4 == true)
	{
		return true;
	}

	return false;
}

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


Grid.cpp
#include "stdafx.h"



Grid::Grid()
{	// This loop initialises the array to have a default value of 0 in each visible slot
	for (int row = 0; row < 6; row++)
	{
		for (int col = 0; col < 7; col++)
		{
			_spaces[row][col] = 0;
		}
	}

	// This loop sets an invisible row at the bottom to have a default value of 3
	// this will be used as reference when the column is empty to place the chip on the bottom space
	for (int col = 0; col < 7; col++)
	{
		_spaces[6][col] = 3;
	}
}


Grid::~Grid()
{
}

void Grid::PrintChip(int space)
{
	// This switch checks the value of the space it is passed
	// 0 means it is empty, 1 means player 1's chip is there, 2 means player 2's chip is there.
	switch (space)
	{
	case 0:
		SetColor(15);
		printf("O ");
		SetColor(15);
		break;
	case 1:
		SetColor(4);
		printf("O ");
		SetColor(15);
		break;
	case 2:
		SetColor(3);
		printf("O ");
		SetColor(15);
		break;
	}
}

void Grid::PrintKey(int row)
{
	// This switch prints the key line depending on what row the for loop is on
	switch (row)
	{
	case 1:
		printf("|   Player 1 : ");
		SetColor(4);
		printf("O\r\n");
		SetColor(15);
		break;
	case 2:
		printf("|   Player 2 : ");
		SetColor(3);
		printf("O\r\n");
		SetColor(15);
		break;
	default:
		printf("|\r\n");
		break;
	}
}
void Grid::PrintGrid()
{
	// This method draws the display onto the console window.
	printf("    Connect 4\r\n\r\n");
	printf("  1 2 3 4 5 6 7  \r\n");
	printf("-----------------\r\n");
	for (int row = 0; row < 6; row++)
	{
		printf("| ");
		for (int col = 0; col < 7; col++)
		{
			PrintChip(_spaces[row][col]);
		}
		PrintKey(row);
	}
	printf("-----------------\r\n");
}
int Grid::CheckIfColumnFull(int column)
{
	// This loop checks if the top slot of the column chosen is occupied, if it is then it asks the user to choose a different column
	while (_spaces[0][column - 1] != 0)
	{
		printf("\r\nColumn is full, Choose different column >>");
		scanf("%i", &column);
	}
	// when a valid column is chosen, it returns the value as it will be used later in the connect 4 checks.
	return column;
}
int Grid::DropChip(int player, int column)
{
	column = CheckIfColumnFull(column);
	for (int row = 0; row < 7; row++)
	{
		if (_spaces[row][column-1] != 0)
		{
			_spaces[row - 1][column-1] = player;
			break;
		}
	}
	return column;
}
bool Grid::CheckVerticalConnect4(int column, int player)
{
	int consecutiveChips = 1;
	for (int row = 0; row < 6; row++)
	{
		if (_spaces[row][column-1] == player && _spaces[row][column - 1] == _spaces[row + 1][column - 1])
		{
			consecutiveChips++;
		}
		else
		{
			consecutiveChips = 1;
		}

		if (consecutiveChips == 4)
		{
			return true;
		}
	}
	
	return false;
}
bool Grid::CheckHorizontalConnect4(int player)
{
	int consecutiveChips;

	for (int row = 0; row < 6; row++)
	{
		consecutiveChips = 1;
		for (int col = 0; col < 7; col++)
		{
			if (_spaces[row][col] == player && _spaces[row][col] == _spaces[row][col + 1])
			{
				consecutiveChips++;
			}
			else
			{
				consecutiveChips = 1;
			}

			if (consecutiveChips == 4)
			{
				return true;
			}
		}
	}
	return false;
}
bool Grid::CheckL2RDiagonalConnect(int player)
{
	int consecutiveChips = 1;
	for (int index = 0; index < 4; index++)
	{
		if (_spaces[2 + index][0 + index] == player && _spaces[2 + index][0 + index] == _spaces[3 + index][1 + index])
		{
			consecutiveChips++;
		}
		else
		{
			consecutiveChips = 1;
		}

		if (consecutiveChips == 4)
		{
			return true;
		}
	}
	consecutiveChips = 1;
	for (int index = 0; index < 5; index++)
	{
		if (_spaces[1 + index][0 + index] == player && _spaces[1 + index][0 + index] == _spaces[2 + index][1 + index])
		{
			consecutiveChips++;
		}
		else
		{
			consecutiveChips = 1;
		}

		if (consecutiveChips == 4)
		{
			return true;
		}
	}
	consecutiveChips = 1;
	for (int index = 0; index < 6; index++)
	{
		if (_spaces[0 + index][0 + index] == player && _spaces[0 + index][0 + index] == _spaces[1 + index][1 + index])
		{
			consecutiveChips++;
		}
		else
		{
			consecutiveChips = 1;
		}

		if (consecutiveChips == 4)
		{
			return true;
		}
	}
	consecutiveChips = 1;
	for (int index = 0; index < 6; index++)
	{
		if (_spaces[0 + index][1 + index] == player && _spaces[0 + index][1 + index] == _spaces[1 + index][2 + index])
		{
			consecutiveChips++;
		}
		else
		{
			consecutiveChips = 1;
		}

		if (consecutiveChips == 4)
		{
			return true;
		}
	}
	consecutiveChips = 1;
	for (int index = 0; index < 5; index++)
	{
		if (_spaces[0 + index][2 + index] == player && _spaces[0 + index][2 + index] == _spaces[1 + index][3 + index])
		{
			consecutiveChips++;
		}
		else
		{
			consecutiveChips = 1;
		}

		if (consecutiveChips == 4)
		{
			return true;
		}
	}
	consecutiveChips = 1;
	for (int index = 0; index < 4; index++)
	{
		if (_spaces[0 + index][3 + index] == player && _spaces[0 + index][3 + index] == _spaces[1 + index][4 + index])
		{
			consecutiveChips++;
		}
		else
		{
			consecutiveChips = 1;
		}

		if (consecutiveChips == 4)
		{
			return true;
		}
	}
	return false;
}
bool Grid::CheckR2LDiagonalConnect(int player)
{
	int consecutiveChips = 1;
	for (int index = 0; index < 4; index++)
	{
		if (_spaces[2 + index][6 - index] == player && _spaces[2 + index][6 - index] == _spaces[3 + index][5 - index])
		{
			consecutiveChips++;
		}
		else
		{
			consecutiveChips = 1;
		}

		if (consecutiveChips == 4)
		{
			return true;
		}
	}
	consecutiveChips = 1;
	for (int index = 0; index < 5; index++)
	{
		if (_spaces[1 + index][6 - index] == player && _spaces[1 + index][6 - index] == _spaces[2 + index][5 - index])
		{
			consecutiveChips++;
		}
		else
		{
			consecutiveChips = 1;
		}

		if (consecutiveChips == 4)
		{
			return true;
		}
	}
	consecutiveChips = 1;
	for (int index = 0; index < 6; index++)
	{
		if (_spaces[0 + index][6 - index] == player && _spaces[0 + index][6 - index] == _spaces[1 + index][5 - index])
		{
			consecutiveChips++;
		}
		else
		{
			consecutiveChips = 1;
		}

		if (consecutiveChips == 4)
		{
			return true;
		}
	}
	consecutiveChips = 1;
	for (int index = 0; index < 6; index++)
	{
		if (_spaces[0 + index][5 - index] == player && _spaces[0 + index][5 - index] == _spaces[1 + index][4 - index])
		{
			consecutiveChips++;
		}
		else
		{
			consecutiveChips = 1;
		}

		if (consecutiveChips == 4)
		{
			return true;
		}
	}
	consecutiveChips = 1;
	for (int index = 0; index < 5; index++)
	{
		if (_spaces[0 + index][4 - index] == player && _spaces[0 + index][4 - index] == _spaces[1 + index][3 - index])
		{
			consecutiveChips++;
		}
		else
		{
			consecutiveChips = 1;
		}

		if (consecutiveChips == 4)
		{
			return true;
		}
	}
	consecutiveChips = 1;
	for (int index = 0; index < 4; index++)
	{
		if (_spaces[0 + index][3 - index] == player && _spaces[0 + index][3 - index] == _spaces[1 + index][2 - index])
		{
			consecutiveChips++;
		}
		else
		{
			consecutiveChips = 1;
		}

		if (consecutiveChips == 4)
		{
			return true;
		}
	}
	return false;
}


Source.cpp
#include "stdafx.h"


int main()
{
	time_t  theTime;
	srand((unsigned)time(&theTime));

	Exercise1();
	system("cls");
	Exercise3();
	system("cls");


	system("pause");
	return 0;
}
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Elint Console::ReadInteger()
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int number;
int intCheck;

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

if (intCheck == 0)

return ek

}

return number;
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if (response == "YES")

{
_console->PrintLine("Quitting");
quit = true;
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if (response == "NO" || response == "No" || response == "n0" || response == "no" || response == "N" || response == "n")
{

. quit = false;
else

_console->PrintLine("Quitting");
quit = true;
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Elvoid Application::PrintAnswerLine(int result)
{

: bool exit = false;
i int index = 0;

while (exit == false)

if (result >= pow(10, index) && result < pow(1@, index + 1))
if ((index + 1) % 2 == @)

printf (“HHEEHREEHREEEREEE )
PrintSpaces((index + 1) / 2);
printf("%i", result);
PrintSpaces(((index + 1) / 2)+1);
printf (“#HEHEHREEEREEEREEE\r\D" ) ;
exit = true;

printf (“HHEEHREEHREEEREEE )
PrintSpaces((index) / 2);
printf("%i", result);
PrintSpaces(((index + 2) / 2)+1);
printf (“#HEHEHREEEREEEREEE\r\D" ) ;
exit = true;

L L L

g else

index++;

}
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* This application is designed to allow you to select the number of numbers *

* you wish to enter, and sum the numbers that you provide.
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image14.PNG
random number between -20 and +20 has been generated.
uess the number in 5 attempts (hints will be given).

uess 1 >>
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A random number between -20 and +20 has been generated.
Guess the number in 5 attempts (hints will be given).

Guess 1 >> 0

HINT: Number is Negative

Guess 2 >> -10

HINT: Number is within + / - 10 of last chosen number
Guess 3 >> -15

HINT: Number is within + / - 5 of last chosen number
Guess 4 >> -18

You Win!
The number was -18

Play again?
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A random number between -20 and +20 has been generated.
Guess the number in 5 attempts (hints will be given).

Guess 1 >> @

HINT: Number is Positive

Guess 2 >> 10

HINT: Number is within + / - 5 of last chosen number
Guess 3 >> 15

You Win!
The number was 15

Play again?
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Elint ReadInteger()

{

int number;

int checkInput;

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

if(checkInput == @)

-
2 E printf("\r\nInvalid value entered\r\n");
g ; return 1337;
I
. return number;
L}
Elbool GiveHint(int playerGuess, int randomNumber)
{
: if (playerGuess == 1337)
¢
! : return false;
if (playerGuess == randomNumber)
{
: printf("\r\nYou Win!");
i return true;
}

else
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random number between -20 and +20 has been generated.
uess the number in 5 attempts (hints will be given).

uess 1 >> w

Invalid value entered
uess 2 >> 1

HINT: Number is within + / - 10 of last chosen number
uess 3 >> 5

HINT: Number is within + / - 5 of last chosen number
uess 4 >> 8

HINT: Number is within + / - 2 of last chosen number
uess 5 >> 9

ou Win!
The number was 9

Play again?
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Player 1, enter a column >>
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Column is full, Choose different column >>
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Press any key to continue .
Player 1 Wins
Press any key to continue .
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Elbool Grid::CheckVerticalConnect4(int column, int player)

int consecutiveChips = 1;
for (int row = @; row < 6; row++)

E if (_spaces[row][column-1] == player && _spaces[row][column - 1] == _spaces[row + 1][column - 1])
¢

H E consecutiveChips++;

b

}

if (consecutiveChips == 4)

H return true;

return false;
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Elbool Grid::CheckVerticalConnect4(int column, int player)
{

int consecutiveChips = 1;
for (int row = @; row < 6; row++)

}

if (_spaces[row][column-1] == player && _spaces[row][column - 1] == _spaces[row + 1][column - 1])

H consecutiveChips++;

else

H consecutiveChips

n
[
&a

if (consecutiveChips == 4)

return true;

EeREER

return false;
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* This application is designed to allow you to select the number of numbers *
* you wish to enter, and sum the numbers that you provide. *
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