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The following report documents the process for solving 3 progressively challenging coding problems; this will cover planning, testing, and reflection on the process. Planning is broken down into primarily bulleted lists, with each point split into two parts, a problem that was identified as possibly needing to be solved, and a basic idea of how to solve it with code. Testing takes the format of a test schedule with certain parts of the code being tested, a date being recorded, and a pass or fail grade associated based on an expected output. Lastly, reflection looks at certain areas of the exercises that were particularly challenging and what approach was taken in order to move past that point.
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[bookmark: _Toc4845944]Introduction

This report will cover the process for solving 3 coding exercises with the aim of forming a systemic approach to programming. The goal is to outline the plan for each exercise, breaking the problem down into smaller problems, and then look at what parts of the exercises presented the most difficulty when solving them. Within this, the report will look at how these challenging problems were solved, looking at various different methods available.




























[bookmark: _Toc4845945]1 – Planning
[bookmark: _Toc4845946]1.1 – Exercise 1 Planning
· An array to store the 7 integer values between 1 and 10
· Stringstream to allow for validation of input (use with a while loop to be able to keep asking for input as long as the input isn’t valid, in this case anything other than a number)
· Put the code for reading input in a function with a name such as “ReadNumber”, can be called from another function for managing the input from player 1, and a different function for player 2.

[bookmark: _Toc4845947]1.2 – Exercise 2 Planning
· 9x9 grid – 2-dimensional array
· Input from users – getline(cin, input)
· Player 2 has multiple lives so there will be iteration – while loop with Boolean that is set to false if player 2 is out of lives
· Displaying grid – for each array within the array of arrays, display contents. Will most likely use a for each loop with type of auto
· Displaying to console – cout

[bookmark: _Toc4845948]1.3 – Exercise 3 Planning
· 7x6 grid – 2-dimensional array
· Single character input (O, X, B, T) – cin >> characterVariable
· Display grid – function that gets passed array including dimensions, then nested for loop based on that where the total number of iterations will be the rows multiplied by the columns
· Alternate between player 1 and player 2 until a winner is declared – a while loop with a bool value as the condition. Within the body have prompts for players, if statements after each prompt to check if that action has resulted in a winning condition, if not loop back to the start of the loop
· Blitz – bool to say whether it has been used or not, separate bool per player
· Time bomb – bool to say whether it has been used or not, separate bool per player. Counter and bool to say whether a player is the player whose turn will trigger the bomb; again, separate bool per player, and in this case separate integer counter per player
Near the end of working on exercise 3 a brief portion of pen and paper planning took place. This took the form of a visual representation of finding the diagonal win conditions.
 [image: ]
Figure 1 Sketch of exercise 3s' grid
The thought process of this was that there would be two sets of nested for loops, one for the diagonal winning conditions in the green direction, and one for the yellow. For each of the sets of nested loops, one loop would iterate over the columns and the other the rows.
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[bookmark: _Toc4845950]2.1 – Exercise 1 Testing
	Code tested
	Date
	Input
	Expected Output
	Actual Output
	Pass/Fail

	ReadNumber()
	26/1/19
	0 (out of specified bounds)
	“Input invalid, enter again”
	0 (due to misplaced bracket)
	Fail

	ReadNumber()
	26/1/19
	0 (out of specified bounds)
	“Input invalid, enter again”
	“Input invalid, enter again”
	Pass

	ReadNumber()
	26/1/19
	11 (out of specified bounds)
	“Input invalid, enter again”
	“Input invalid, enter again”
	Pass

	ReadNumber()
	26/1/19
	1
	1
	1
	Pass

	ReadNumber()
	26/1/19
	9
	9
	9
	Pass

	GetPlayer1Numbers()
	27/1/19
	(Array of numbers)
	(void function, expecting compile without errors)
	None
	Pass

	SelectOption()
	27/1/19
	T
	T
	T
	Pass

	Player2Guess() (with just switch statement sans if statements; basic cout to console for test purposes)
	27/1/19
	h
	“you entered lowercase h”
	“you entered lowercase h”
	Pass

	Player2Guess() (with just switch statement sans if statements; basic cout to console for test purposes)
	27/1/19
	H
	“you entered uppercase H”
	“you entered uppercase H”
	Pass

	Player2Guess() (with just switch statement sans if statements; basic cout to console for test purposes)
	27/1/19
	l
	“you entered lowercase l”
	“you entered lowercase l”
	Pass

	Player2Guess() (with just switch statement sans if statements; basic cout to console for test purposes)
	27/1/19
	L
	“you entered uppercase L”
	“you entered uppercase L”
	Pass

	Player2Guess() (same as above four but within loop)
	27/1/19
	(alternating between h,H,l, and L until end of loop)
	Cout statement in relation to chosen input
	Cout statement in relation to chosen input
	Pass, loops correct number of times

	GetPlayer1Numbers()
Player2Guess() (full conditional logic)
	28/1/19
	1,2,3,4,5,6,7
H,H,h,h,h,h,H
(switching between upper and lower case to make sure both cases are working)
	Console output of “correct” for each guess of higher
	Console output of “correct” for each guess of higher
	Pass

	GetPlayer1Numbers()
Player2Guess() (full conditional logic)
	28/1/19
	7,6,5,4,3,2,1
L,l,L,l,l,l,L
	Console output of “correct” for each guess of lower
	Console output of “correct” for each guess of lower
	Pass

	GetPlayer1Numbers()
Player2Guess() (full conditional logic)
	28/1/19
	1,2,3,4,5,6,7
h,h,h,h,l,h,h
	Output of correct 4 times, declare player 1 wins at wrong guess and break out of loop
	Correct for time, player win declaration, 2 more correct output
	Fail, forgot to provide a way to break out of the loop when player 1 wins

	GetPlayer1Numbers()
Player2Guess() (full conditional logic)
	28/1/19
	1,2,3,4,5,6,7
h,h,h,h,l,h,h
	Output of correct 4 times, declare player 1 wins at wrong guess and break out of loop
	Output of correct 4 times, declare player 1 wins at wrong guess and break out of loop
	Pass
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	Code tested
	Date
	Input
	Expected Output
	Actual Output
	Pass/Fail

	ReadNumber function constrained to greater than 0 and less than 7
	8/3/19
	0
	Input invalid, enter again
	Input invalid, enter again
	Pass

	ReadNumber function constrained to greater than 0 and less than 7
	8/3/19
	7
	Input invalid, enter again
	Input invalid, enter again
	Pass

	ReadNumber function constrained to greater than 0 and less than 7
	8/3/19
	1
	1
	1
	Pass

	ReadNumber function constrained to greater than 0 and less than 7
	8/3/19
	6
	6
	6
	Pass

	DisplayGrid
	8/3/19
	grid
	All entries in the grid array
	All entries in the grid array
	Pass

	HideTreasure
	9/3/19
	treasureCoordinates
	1,1 (first)

1,1 (second)





1,2 (second)

1,1 (third)





1,2 (third)





1,3 (third)
	None

“You can’t have two pieces of treasure in one place!”

None

“You can’t have two pieces of treasure in one place!”

“You can’t have two pieces of treasure in one place!”

None
	Pass

	FindTreasure
	10/3/19
	treasureCoordinates (using 1,1 1,2 and 1,3 as the coordinates for the treasure), grid

1,1 1,2 1,3 (guesses)
	“Treasure found” (3 times)

Grid displayed each time with counter where treasure was found
	“Treasure found” (3 times)

Grid displayed each time with counter where treasure was found
	Pass

	FindTreasure
	10/3/19
	treasureCoordinates (using 1,1 1,2 and 1,3 as the coordinates for the treasure), grid

1,1 1,1 1,3 (guesses)
	“Treasure found”, “you already found the treasure here” (prompt again)
“Treasure found”
	“Treasure found”, “you already found the treasure here” (prompt again)
“Treasure found”
	Pass

	FindTreasure
	10/3/19
	treasureCoordinates (using 1,1 1,2 and 1,3 as the coordinates for the treasure), grid

1,1 1,4 1,3 (guesses)
	“Treasure found”, “The treasure wasn’t here” (decrement lives counter)
“Treasure found”
	“Treasure found”, “The treasure wasn’t here” (decrement lives counter)
“Treasure
	Pass




[bookmark: _Toc4845952]2.3 – Exercise 3 Testing
	Code tested
	Date
	Input
	Expected Output
	Actual Output
	Pass/Fail

	ReadNumber constrained to x < 0, x > 5
	12/3/19
	-1
	Input invalid enter again
	Input invalid enter again
	Pass

	ReadNumber constrained to x < 0, x > 5
	12/3/19
	6
	Input invalid enter again
	Input invalid enter again
	Pass

	ReadNumber constrained to x < 0, x > 5
	12/3/19
	0
	0
	0
	Pass

	ReadNumber constrained to x < 0, x > 5
	12/3/19
	5
	5
	5
	Pass

	ReadOption (allows string to be entered and returns first character of the string)
	12/3/19
	“This is a test”
	T
	T
	Pass

	DisplayGrid
	13/3/19
	grid
	Grid displayed formatted with spacing
	Grid displayed formatted with spacing
	Pass

	PlayerTurn empty switch statement
	13/3/19
	d
	“lowercase d entered”
	“lowercase d entered”
	Pass

	PlayerTurn empty switch statement
	13/3/19
	D
	“lowercase d entered”
	“uppercase D entered”
	Pass

	PlayerTurn empty switch statement
	13/3/19
	b
	“lowercase d entered”
	“lowercase b entered”
	Pass

	PlayerTurn empty switch statement
	13/3/19
	B
	“lowercase d entered”
	“uppercase B entered”
	Pass

	PlayerTurn empty switch statement
	13/3/19
	t
	“lowercase d entered”
	“lowercase t entered”
	Pass

	PlayerTurn empty switch statement
	13/3/19
	T
	“lowercase d entered”
	“uppercase T entered”
	Pass

	PlayerTurn DropCounter
	13/3/19
	Enough iterations to fill a column 
	Fill to just below the column number and output “column is already full try another column”
	Doesn’t stop column number from being replaced with counter
	Fail

	PlayerTurn DropCounter
	13/3/19
	Enough iterations to fill a column 
	Fill to just below the column number and output “column is already full try another column”
	Fill to just below the column number and output “column is already full try another column”
	Pass (condition in if statement was set to greater than or equal to zero, set to just greater than)

	PlayerTurn DropCounter
(with while loop alternating between player 1 and player 2)
	13/3/19
	3 ‘O’s and 3 ‘X’s
	Grid displaying showing locations of the 6 total counters
	Grid displaying showing locations of the 6 total counters
	Pass

	PlayerTurn DropCounter Blitz
	13/3/19
	Fill a column with counters and use blitz, repeat for both players
(one time use not implemented at this stage)
	Eliminates counters in selected columns
	Eliminates counters in selected columns
	Pass

	PlayerTurn DropCounter Blitz (One time use implemented)
	13/3/19
	Fill a column with counters and use blitz, repeat for both players. Try to use blitz more than once for each player

	Eliminates counters in selected columns. Once blitz is used by a player attempting to use again will give output of “You have already used Blitz this game, select a different option”
	Eliminates counters in selected columns. Once blitz is used by a player attempting to use again will give output of “You have already used Blitz this game, select a different option”
	Pass

	PlayerTurn DropTimeBomb (one time use implemented)
	14/3/19
	Column to drop bomb in
	Drops bomb in specified column without detonating (detonation handled in separate function)
	Drops bomb in specified column without detonating (detonation handled in separate function)
	Pass

	CheckWin (Horizontal Check)
	15/3/19
	4 of the same tokens forming horizontal line
	Output message for which ever player the token belonged to saying they’ve won
	Output message for which ever player the token belonged to saying they’ve won
	Pass

	CheckWin (Vertical Check)
	16/3/19
	4 of the same tokens forming vertical line
	Output message for which ever player the token belonged to saying they’ve won
	Output message for which ever player the token belonged to saying they’ve won
	Pass

	CheckWin (Diagonal Check)
	18/3/19
	4 of the same tokens forming Diagonal line
	Output message for which ever player the token belonged to saying they’ve won
	Output message for which ever player the token belonged to saying they’ve won
	Pass

	DetonateBomb (without time delay)
	18/3/19
	None
	“Bomb detonated” and display grid after
	“Bomb detonated” and display grid after
	Pass

	DetonateBomb (with delay)
	18/3/19
	None
	4 turn delay (2 player 1, and 2 player 2) “Bomb detonated” and display grid after. 
	Bomb either detonates immediately or not at all, still displaying output message and grid
	Fail

	DetonateBomb (with delay)
	18/3/19
	None
	4 turn delay (2 player 1, and 2 player 2) “Bomb detonated” and display grid after. 
	4 turn delay (2 player 1, and 2 player 2) “Bomb detonated” and display grid after.
	Pass (using the series of Booleans in the current version of the code)





[bookmark: _Toc4845953]3 – Reflecting on the problems solved
[bookmark: _Toc4845954]3.1 – Exercise 1
The main difficulty of the first exercise was figuring out the condition of the if statements within the switch case. It was mostly a case of experimenting with slightly different variants and ensuring the correct operators were being used. Other than this the problem was easy and only took a few hours (spread over 2 days).

[bookmark: _Toc4845955]3.2 – Exercise 2
Exercise 2s main problem was hiding the treasure, more specifically ensuring that one grid location can’t have more than one piece of treasure, and then storing these coordinates for use in the FindTreasure function. Hiding the treasure involved the use of two while loops with progressively large conditional statements essentially checking that none of the entered coordinates are equal. The coordinates were stored in an array which gets passed into the FindTreasure function.


[bookmark: _Toc4845956]3.3 – Exercise 3
Exercise 3 proved the most difficult in several places. The first of which is the time bomb. It was easy enough to get the detonation of the bomb working, one would be able to drop the bomb and have it immediately explode (all handled in one function) but the problem was in delaying the detonation which ended up requiring a convoluted series of Boolean statements being passed into certain functions as pass by reference, and the bomb being split into two separate functions, one to drop the bomb and the other to detonate it). Arguably though the problem that caused the most difficulty was the win condition logic, namely in figuring out how to solve it using a loop or series of loops. Figure 1 illustrates the method that ended up being used and demonstrates that a visual element was needed to help solve the problem. Another method was also used to help with the debugging for this stage and that is rubber ducky debugging (sometimes referred to as the think aloud protocol). In this case it took the form of a literal rubber duck.
[image: ]
Figure 2 Derwin the Duck
The thought process here being that explaining the code out loud to the duck helps one to find problems in the code.

[bookmark: _Toc4845957]4 – Conclusion 
Looking at the different problems presented to be solved many of the coding practices taught have been utilised in order to reach a solution. The planning stage for each exercise help give a clearer understanding of what the problem is asking for and how to go about writing a solution. Generally, the problems presented were easy enough and didn’t take much time to complete but did still present enough of a challenge to suggest that more practice is needed and more reading into how to use pointers would be useful/save time on future exercises. One part of the process that could have been improved on is the use of comments, more comments should have been written in the code as going back to look at some of the code for the first exercise it did take a minute to figure out what a certain part was doing; this is certainly an aspect that will be improved upon in future coding problems.































[bookmark: _Toc4845958]Appendix
[bookmark: _Toc4845959]A – Source code
[bookmark: _Toc4845960]A 1 – Exercise 1
#include <iostream>
#include <sstream>
#include <string>

using namespace std;

int ReadNumber(string prompt);
void GetPlayer1Numbers(int arr[], size_t arraySize);
void Player2Guess(int arr[], size_t arraySize);
char SelectOption();
//char Player2Prompt(int arr[], size_t arraySize);

int main(int argc, char** argv)
{

	int Player1NumberArray[7]{};

	GetPlayer1Numbers(Player1NumberArray, 7);
	Player2Guess(Player1NumberArray, 7);

	return 0;
}

int ReadNumber(string prompt)
{
	string input = "";
	stringstream stream;

	cout << prompt;

	int inputNumber = 0;

	getline(cin, input);
	stream.str(input);

	while (((stream >> inputNumber && stream.eof()) == false) || (inputNumber < 1 || inputNumber > 10))
	{
		cout << "Input invalid, enter again: ";
		stream.clear();
		getline(cin, input);
		stream.str(input);
	}

	return inputNumber;
}

void GetPlayer1Numbers(int arr[], size_t arraySize)
{
	
	for (size_t i = 0; i < arraySize; i++)
	{
		stringstream ss;
		ss << i + 1;
		string prompt = "Enter number " + ss.str() + ": ";
		arr[i] = ReadNumber(prompt);

		while (arr[i] == arr[i - 1])
		{
			arr[i] = ReadNumber("Number can't be the same as the previous number: ");
		}
	}
}


/*
char Player2Prompt(int arr[], size_t arraySize)
{
	char option = { ' ' };

	for (size_t i = 0; i < arraySize; i++)
	{
		if (i == 0)
		{
			cout << "The first value is " << arr[0] << endl;
			option = SelectOption();
		}

		else
		{
			cout << "The next value is " << arr[i] << endl;
			option = SelectOption();
		}
	}

	return option;
}
*/

char SelectOption()
{
	cout << "Higher (H) or lower (L) --> ";
	char optionLetter{ ' ' };
	cin >> optionLetter;

	return optionLetter;
}

void Player2Guess(int arr[], size_t arraySize)
{

	cout << "Player 2 the first value is " << arr[0] << endl;

	
	for (size_t i = 0; i < arraySize - 1; i++) // arraySize - 1 to avoid a conditional check that's out of bounds
	{

		switch (SelectOption())
		{
		case 'h':
			if ((arr[i] < arr[i + 1]) && i != arraySize)
			{
				cout << "Correct, the next value is " << arr[i + 1] << endl;
			}
			else
			{
				cout << "Incorrect, Player 1 wins";
				i = 7;
			}
			break;
		case 'H':
			if ((arr[i] < arr[i + 1]) && i != arraySize)
			{
				cout << "Correct, the next value is " << arr[i + 1] << endl;
			}
			else
			{
				cout << "Incorrect, Player 1 wins";
				i = 7;
			}
			break;
		case 'l':
			if ((arr[i] > arr[i + 1]) && i != arraySize)
			{
				cout << "Correct, the next value is " << arr[i + 1] << endl;
			}
			else
			{
				cout << "Incorrect, Player 1 wins";
				i = 7;
			}
			break;
		case 'L':
			if ((arr[i] > arr[i + 1]) && i != arraySize)
			{
				cout << "Correct, the next value is " << arr[i + 1] << endl;
			}
			else
			{
				cout << "Incorrect, Player 1 wins";
				i = 7;
			}
			break;
		default:
			cout << "Input not recognised, please enter from listed options" << endl;
			i--;
			cout << arr[i] << endl;
			continue;
		}

	}
	
}

[bookmark: _Toc4845961]A 2 – Exercise 2
#include <iostream>
#include <sstream>
#include <string>
#include <array>

using namespace std;

void DisplayGrid(char grid[9][9]);
int ReadNumber(string prompt);
void HideTreasure(int treasureCoordinates[3][2]);
void FindTreasure(int treasureCoordinates[3][2], char grid[9][9]);

int main(int argc, char** argv)
{

	char grid[9][9] =
	{
		{' ', '0', '1', '2', '3', '4', '5', '6', '7' },
		{'0', '-', '-', '-', '-', '-', '-', '-', '-'},
		{'1', '-', '-', '-', '-', '-', '-', '-', '-'},
		{'2', '-', '-', '-', '-', '-', '-', '-', '-'},
		{'3', '-', '-', '-', '-', '-', '-', '-', '-'},
		{'4', '-', '-', '-', '-', '-', '-', '-', '-'},
		{'5', '-', '-', '-', '-', '-', '-', '-', '-'},
		{'6', '-', '-', '-', '-', '-', '-', '-', '-'},
		{'7', '-', '-', '-', '-', '-', '-', '-', '-'},
	};

	int treaseureCoordinates[3][2] =
	{
		{},
		{},
		{},
	};

	DisplayGrid(grid);

	HideTreasure(treaseureCoordinates);

	FindTreasure(treaseureCoordinates, grid);

	return 0;
}

void DisplayGrid(char grid[9][9])
{
	for (int i = 0; i < 9; i++)
	{
		for (int j = 0; j < 9; j++)
		{
			cout << grid[i][j] << "	";
		}
		cout << endl << endl;

	}
}

int ReadNumber(string prompt)
{
	string input = "";
	stringstream stream;

	cout << prompt;

	int inputNumber = 0;

	getline(cin, input);
	stream.str(input);

	while (((stream >> inputNumber && stream.eof()) == false) || (inputNumber < 0 || inputNumber > 7))
	{
		cout << "Input invalid, enter again: ";
		stream.clear();
		getline(cin, input);
		stream.str(input);
	}

	return inputNumber;
}

void HideTreasure(int treasureCoordinates[3][2])
{
	cout << "Enter the coordinates for the first treasure";
	treasureCoordinates[0][1] = ReadNumber("\r\nX: ") + 1;
	treasureCoordinates[0][0] = ReadNumber("\r\nY: ") + 1;

	cout << "Enter the coordinates for the second treasure";
	treasureCoordinates[1][1] = ReadNumber("\r\nX: ") + 1;
	treasureCoordinates[1][0] = ReadNumber("\r\nY: ") + 1;

	while ((treasureCoordinates[0][0] == treasureCoordinates[1][0]) && (treasureCoordinates[0][1] == treasureCoordinates[1][1]))
	{
		cout << "You can't have two pieces of treasure in one place!" << endl;
		cout << "Enter the coordinates for the second treasure";
		treasureCoordinates[1][1] = ReadNumber("\r\nX: ") + 1;
		treasureCoordinates[1][0] = ReadNumber("\r\nY: ") + 1;
	}

	cout << "Enter the coordinates for the third treasure";
	treasureCoordinates[2][1] = ReadNumber("\r\nX: ") + 1;
	treasureCoordinates[2][0] = ReadNumber("\r\nY: ") + 1;

	while (((treasureCoordinates[2][0] == treasureCoordinates[1][0]) && (treasureCoordinates[2][1] == treasureCoordinates[1][1])) || 
		(treasureCoordinates[2][0] == treasureCoordinates[0][0]) && (treasureCoordinates[2][1] == treasureCoordinates[0][1]))
	{
		cout << "You can't have two pieces of treasure in one place!" << endl;
		cout << "Enter the coordinates for the third treasure";
		treasureCoordinates[2][1] = ReadNumber("\r\nX: ") + 1;
		treasureCoordinates[2][0] = ReadNumber("\r\nY: ") + 1;
	}
}

void FindTreasure(int treasureCoordinates[3][2], char grid[9][9])
{
	size_t livesRemaining = 3;
	size_t count = 1;
	size_t score = 0;
	size_t xCoordinate = 0;
	size_t yCoordinate = 0;
	bool gameWon = false;

	cout << "Player 2, you have 3 attempts to find the treasure!" << endl;
	while ((livesRemaining > 0) && gameWon != true)
	{
		cout << "\r\nGuess " << count << endl;
		xCoordinate = ReadNumber("X: ") + 1;
		yCoordinate = ReadNumber("Y: ") + 1;

		if (xCoordinate == treasureCoordinates[0][1] && yCoordinate == treasureCoordinates[0][0])
		{
			if (grid[yCoordinate][xCoordinate] != 'X')
			{
				grid[yCoordinate][xCoordinate] = 'X';
				cout << "Treasure " << count << " found!" << endl;
				DisplayGrid(grid);
				score++;
				if (score == 3)
				{
					gameWon = true;
				}
			}

			else
			{
				cout << "You already found the treasure here" << endl;
				continue;
			}
		}

		else if (xCoordinate == treasureCoordinates[1][1] && yCoordinate == treasureCoordinates[1][0])
		{
			if (grid[yCoordinate][xCoordinate] != 'X')
			{
				grid[yCoordinate][xCoordinate] = 'X';
				cout << "Treasure " << count << " found!" << endl;
				DisplayGrid(grid);
				score++;
				if (score == 3)
				{
					gameWon = true;
				}
			}

			else
			{
				cout << "You already found the treasure here" << endl;
				continue;
			}
		}

		else if (xCoordinate == treasureCoordinates[2][1] && yCoordinate == treasureCoordinates[2][0])
		{
			if (grid[yCoordinate][xCoordinate] != 'X')
			{
				grid[yCoordinate][xCoordinate] = 'X';
				cout << "Treasure " << count << " found!" << endl;
				DisplayGrid(grid);
				score++;
				if (score == 3)
				{
					gameWon = true;
				}
			}

			else
			{
				cout << "You already found the treasure here" << endl;
				continue;
			}
		}

		else
		{
			livesRemaining--;
			cout << "The treasure wasn't there, you have " << livesRemaining << " lives remaining" << endl;
			grid[xCoordinate][yCoordinate] = 'N';
			DisplayGrid(grid);
		}
		count++;
		
	}

	cout << "You have " << livesRemaining << " lives remaining, you managed to find " << score << " pieces of treasure" << endl;
}

[bookmark: _Toc4845962]A 3 – Exercise 3
#include <iostream>
#include <sstream>
#include <string>

using namespace std;

char ReadOption(string prompt);
void DisplayGrid(char grid[7][6]);
void PlayGame(char grid[7][6]);
int ReadNumber(string prompt);
bool PlayerTurn(int playerNumber, char option, char grid[7][6], bool &blitzBoolean, bool &timeBombBoolean);
void DropCounter(char grid[7][6], int col, char token);
void Blitz(char grid[7][6], int col);
void DropTimeBomb(char grid[7][6], int col, int BombCoords[1][2]);
void DetonateBomb(char grid[7][6], int bombCoords[1][2]);
bool CheckWin(char grid[7][6], char token);

/*	
	PLAYER 1 TOKEN = O
	PLAYER 2 TOKEN = X
*/

int main(int argc, char** argv)
{

	char grid[7][6] =
	{
		{'0', '1', '2', '3', '4', '5'},
		{'-', '-', '-', '-', '-', '-'},
		{'-', '-', '-', '-', '-', '-'},
		{'-', '-', '-', '-', '-', '-'},
		{'-', '-', '-', '-', '-', '-'},
		{'-', '-', '-', '-', '-', '-'},
		{'-', '-', '-', '-', '-', '-'},
	};

	PlayGame(grid);

	return 0;
}

char ReadOption(string prompt)
{
	char option;
	string input = "";

	cout << prompt;
	cin.get(option);
	cin.clear();
	cin.ignore(1); // Prevents an issue with the stream causing multiple options to be triggered on the switch case
	
	return option;
}

int ReadNumber(string prompt)
{
	string input = "";
	stringstream stream;

	stream.clear();

	cout << prompt;

	int inputNumber = 0;

	getline(cin, input);
	stream.str(input);

	while (((stream >> inputNumber && stream.eof()) == false) || (inputNumber < 0 || inputNumber > 5))
	{
		cout << "Input invalid, enter again: ";
		stream.clear();
		getline(cin, input);
		stream.str(input);
	}

	return inputNumber;
}

void DisplayGrid(char grid[7][6])
{
	cout << "\r\n===========================================" << endl;
	for (int i = 0; i < 7; i++)
	{
		for (int j = 0; j < 6; j++)
		{
			cout << grid[i][j] << "	";
		}
		cout << endl << endl;

	}
	cout << "===========================================" << endl;
}

void DropCounter(char grid[7][6], int col, char token)
{

	for (int i = 7; i > 0; i--)
	{
		if (grid[i][col] == '-')
		{
			grid[i][col] = token;
			DisplayGrid(grid);
			break;
		}

		if ((grid[i][col] != '-') && (i == 1))
		{
			DropCounter(grid, ReadNumber("Column is full, try another column: "), token);
		}
	}
}

void DropTimeBomb(char grid[7][6], int col, int bombCoords[1][2])
{
	int rowCoord = 0;
	int colCoord = 0;
	int bombFuse = 2;

	for (size_t i = 7; i > 0; i--)
	{
		if (grid[i][col] == '-')
		{
			grid[i][col] = '*';
			DisplayGrid(grid);
			rowCoord = i;
			colCoord = col;
			break;
		}

		if ((grid[i][col] != '-') && (i == 1))
		{
			DropTimeBomb(grid, ReadNumber("Column is full, try another column: "), bombCoords);
		}
	}

	bombCoords[0][0] = rowCoord;
	bombCoords[0][1] = colCoord;
}

void DetonateBomb(char grid[7][6], int bombCoords[1][2])
{
	int rowCoord = bombCoords[0][0];
	int colCoord = bombCoords[0][1];

	if ((rowCoord - 1) > 0)
	{
		grid[rowCoord - 1][colCoord] = '-';
	}

	if ((rowCoord - 1) > 0 && (colCoord + 1) <= 5)
	{
		grid[rowCoord - 1][colCoord + 1] = '-';
	}

	if ((colCoord + 1) <= 5)
	{
		grid[rowCoord][colCoord + 1] = '-';
	}

	if ((rowCoord + 1) <= 6 && (colCoord + 1) <= 5)
	{
		grid[rowCoord + 1][colCoord + 1] = '-';
	}

	if ((rowCoord + 1) <= 6)
	{
		grid[rowCoord + 1][colCoord] = '-';
	}

	if ((rowCoord + 1) <= 6 && (colCoord - 1) >= 0)
	{
		grid[rowCoord + 1][colCoord - 1] = '-';
	}

	if ((colCoord - 1) >= 0)
	{
		grid[rowCoord][colCoord - 1] = '-';
	}

	if ((rowCoord - 1) > 0 && (colCoord - 1) >= 0)
	{
		grid[rowCoord - 1][colCoord - 1] = '-';
	}

	grid[rowCoord][colCoord] = '-';

	cout << "\r\nBomb Detonated!" << endl;
	DisplayGrid(grid);
}

void Blitz(char grid[7][6], int col)
{
	for (size_t i = 1; i < 7; i++)
	{
		grid[i][col] = '-';
	}

	DisplayGrid(grid);
}

bool PlayerTurn(int playerNumber, char option, char grid[7][6], bool &blitzBoolean, bool &timeBombBoolean)
{
	static size_t player1BombFuse = 4;
	static size_t player2BombFuse = 4;

	static bool player1BombTriggered = false;
	static bool player2BombTriggered = false;

	static bool player1BombDetonated = false;
	static bool player2BombDetonated = false;

	static int player1BombCoords[1][2] =
	{
		{0,0},
	};

	static int player2BombCoords[1][2] =
	{
		{0,0},
	};

	char token = ' ';
	if (playerNumber == 1)
	{
		token = 'O';
	}

	else
	{
		token = 'X';
	}


	switch (option)
	{
		case 'd':
		{
			DropCounter(grid, ReadNumber("Enter column number: "), token);
			
			break;
		}

		case 'D':
		{
			DropCounter(grid, ReadNumber("Enter column number: "), token);
			
			break;
		}

		case 'b':
		{
			if (blitzBoolean == true)
			{
				PlayerTurn(playerNumber, ReadOption("You have already used Blitz this game\r\nSelect a different option: "), grid, blitzBoolean, timeBombBoolean);
			}

			else
			{
				blitzBoolean = true;
				Blitz(grid, ReadNumber("Select a column to Blitz: "));
			}
			break;
		}

		case 'B':
		{
			if (blitzBoolean == true)
			{
				PlayerTurn(playerNumber, ReadOption("You have already used Blitz this game\r\nSelect a different option: "), grid, blitzBoolean, timeBombBoolean);
			}

			else
			{
				blitzBoolean = true;
				Blitz(grid, ReadNumber("Select a column to Blitz: "));
			}
			break;
		}

		case 't':
		{
			if (timeBombBoolean == true)
			{
				PlayerTurn(playerNumber, ReadOption("You have already used Time Bomb this game\r\nSelect a different option: "), grid, blitzBoolean, timeBombBoolean);
			}

			else
			{
				
				timeBombBoolean = true;
				
				if (playerNumber == 1)
				{
					DropTimeBomb(grid, ReadNumber("Select a column to place the bomb: "), player1BombCoords);
					player1BombTriggered = true;
				}

				else if (playerNumber == 2)
				{
					DropTimeBomb(grid, ReadNumber("Select a column to place the bomb: "), player2BombCoords);
					player2BombTriggered = true;
				}
			}
			break;
		}

		case 'T':
		{
			if (timeBombBoolean == true)
			{
				PlayerTurn(playerNumber, ReadOption("You have already used Time Bomb this game\r\nSelect a different option: "), grid, blitzBoolean, timeBombBoolean);
			}

			else
			{
				
				timeBombBoolean = true;

				if (playerNumber == 1)
				{
					DropTimeBomb(grid, ReadNumber("Select a column to place the bomb: "), player1BombCoords);
					player1BombTriggered = true;
				}

				else if (playerNumber == 2)
				{
					DropTimeBomb(grid, ReadNumber("Select a column to place the bomb: "), player2BombCoords);
					player2BombTriggered = true;
				}
			}
			break;
		}

		default :
		{
			PlayerTurn(playerNumber, ReadOption("Input not recognised, please select from a valid option: "), grid, blitzBoolean, timeBombBoolean);
			break;
		}
	}

	if ((player1BombTriggered == true) && (player1BombDetonated == false))
	{
		if (player1BombFuse == 0)
		{
			DetonateBomb(grid, player1BombCoords);
			player1BombDetonated = true;
		}

		else
		{
			player1BombFuse--;
		}
	}

	if ((player2BombTriggered == true) && (player2BombDetonated == false))
	{
		if (player2BombFuse == 0)
		{
			DetonateBomb(grid, player2BombCoords);
			player2BombDetonated = true;
		}

		else
		{
			player2BombFuse--;
		}
	}


	if (CheckWin(grid, token))
	{
		return true;
	}
}

bool CheckWin(char grid[7][6], char token)
{

	// Horizontal Check
	for (size_t i = 1; i <=7; i++)
	{
		if ((grid[i][0] == token) && (grid[i][1] == token) && (grid[i][2] == token) && (grid[i][3] == token))
		{
			return true;
		}

		if ((grid[i][1] == token) && (grid[i][2] == token) && (grid[i][3] == token) && (grid[i][4] == token))
		{
			return true;
		}

		if ((grid[i][2] == token) && (grid[i][3] == token) && (grid[i][4] == token) && (grid[i][5] == token))
		{
			return true;
		}

	}

	// Vertical Check
	for (size_t i = 0; i <= 5; i++)
	{
		if ((grid[1][i] == token) && (grid[2][i] == token) && (grid[3][i] == token) && (grid[4][i] == token))
		{
			return true;
		}

		if ((grid[2][i] == token) && (grid[3][i] == token) && (grid[4][i] == token) && (grid[5][i] == token))
		{
			return true;
		}

		if ((grid[3][i] == token) && (grid[4][i] == token) && (grid[5][i] == token) && (grid[6][i] == token))
		{
			return true;
		}

	}

	// Diagonal Check
	for (size_t i = 0; i <= 2; i++)
	{
		for (size_t j = 1; j <= 3; j++)
		{
			if ((grid[j][i] == token) && (grid[j+1][i+1] == token) && (grid[j + 2][i + 2] == token) && (grid[j + 3][i + 3] == token))
			{
				return true;
			}
		}
	}

	for (size_t i = 3; i <= 5; i++)
	{
		for (size_t j = 1; j <= 3; j++)
		{
			if ((grid[j][i] == token) && (grid[j + 1][i - 1] == token) && (grid[j + 2][i - 2] == token) && (grid[j + 3][i - 3] == token))
			{
				return true;
			}
		}
	}


	return false;
}


void PlayGame(char grid[7][6])
{
	bool player1Won = false;
	bool player2Won = false;
	
	bool player1BlitzUsed = false;
	bool player2BlitzUsed = false;

	bool player1TimeBombUsed = false;
	bool player2TimeBombUsed = false;

	cout << "Welcome to connect four!" << endl;
	cout << "Commands on your turn are: \r\n 'd' - drop counter \r\n 'b' - Blitz (Once per game) \r\n 't' - Time Bomb (Once per game)" << endl;

	DisplayGrid(grid);

	while (player1Won == false && player2Won == false)
	{
		if (PlayerTurn(1, ReadOption("Player 1, select option for your turn: "), grid, player1BlitzUsed, player1TimeBombUsed))
		{
			player1Won = true;
[bookmark: _GoBack]		}
		
		else if (PlayerTurn(2, ReadOption("Player 2, select option for your turn: "), grid, player2BlitzUsed, player2TimeBombUsed))
		{
			player2Won = true;
		}
		
	}

	if (player1Won == true)
	{
		cout << "Player 1 has won!" << endl;
	}

	else if (player2Won == true)
	{
		cout << "Player 2 has won!" << endl;
	}
}
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