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1. Introduction 

The purpose of this report is to produce a correctly formatted document that includes a written reflection and evidence of problem solving.



2. Part A (Understanding)
This section of the report offers an understanding of a problem-solving technique and how it should be applied when initially developing the code and the benefits of adopting this approach. 
2.1  Problem solving technique 
There are many problem-solving techniques [1] that can be developed in order to successfully initialize code and there are also many benefits in adopting these techniques. Some key benefits to consider are that they will help develop the code with more success than not using the techniques. It is also easier to determine what steps need to be undertaken in order to reach the goal. Finally, it can help if there are mistakes within the many lines of code. 
The author of this report considers the best problem-solving technique for them is to solve the problem manually before developing the code within the programming language [2]. Most software engineers have the urge to jump directly into developing the code before assessing what needs to be done. Although there is noting wrong with this approach, in order to reduce problems and to increase problem solving it perhaps it is in the best interest to conduct the code manually before jumping straight into the programming language. It is important to solve the problem manually first, so that you know what you are going to automate. It is also worth noting that when an individual solves it on paper first they are breaking the problem down into smaller parts. Diagrams and different input values must be experimented with on paper in order to experiment with these different combinations. 
 To fully maximise this approach, it is often recommended that on a piece of paper, write down at least three ways in order to complete the problem. This in turn will garner a larger response into fully understanding the problem at hand. It will also help in finding the best way to implement the code with the ease and inclusion of all the correct methods in mind. There is also another approach to this technique that offers a more enhanced way of completing the problem. When writing the code down manually on a piece of paper, attempt to do the initial problem in parts rather than the whole problem. This means the larger problem is split up into smaller problems, making it easier to understand and also solve. The smaller problems can also be conducted on paper and then implemented onto the programming language. This method is extremely useful and highly recommended not only for beginner programmers but also for experienced as it can help with larger problem-solving projects. 


3. Part B (Testing)
This section of the report requires a written description of problems found within the appendix 1 code. This section will also include the cause of the problems, tests and the documentation of tables. 
3.1  Appendix Code
[image: ]
The above screenshot is the from the appendix 1 code. There are three options to select from in order to proceed with the application. 
The first option allows the user to input a set of any numbers to be added up at the end. The second option allows the user to select how many numbers he/she would like to be entered for addition. Finally, the third option is the quit function which allows the user to quit the application. 
[image: ]
The above screenshot demonstrates text being inputted into the ‘Please select an option’ tag. This tag requires digits in order to progress. However, since text has been inputted instead of a numeric value, the select an option prompt re-appears in order to receive a digit value from the user instead of text. After a value other than the digits 1, 2 or 3 are entered the program outputs the following text, ‘Unknown option value entered’. This suggests that the only options available to enter are the 1, 2 and 3 values.  


[image: ]
[image: ]
The screenshots above suggest that when entering the value ‘1.1’, the program recognizes it as a correct value and will proceed, as does ‘1a’ etc. The reason for this is that it registers the single digit number and discards anything else.
[image: ]
[image: ]The following lines of code were changed within the header file and cpp file. By setting the ‘_chosenOption’ to an int allowed for it to only register numeric values. 

[image: ]
The following screenshot demonstrates the changed when entering the values after changing the code.





	1
	User enters invalid menu option

	Description
	The user enters a value that is text or not the correct numeric value


	
	Test Steps:
	
	

	
	
	
	

	
	
		1
	Message displayed asking user to select option

	2
	Enter values that are not numbers:
text, hello, world
Enter a number that is not an option:
1.1, 4, 1a

	3
	Re-enter an invalid number or option



	

	
	
	
	

	Response
	For invalid numbers the program should display an error message and ask the user to re-enter a number
For an invalid option number, the program should display an error message telling the user the option was invalid and the user should be asked to enter another menu option choice.

	Status
	Date
	Description

	Fail
	20/03/18 – 10:24
	The process will run despite inserting wrong values

	Pass
	20/03/18 – 10:35
	Passed for all values



[image: ]This screenshot shows the programming working when the correct values were entered.





	2
	User enters menu option

	Description
	The user enters a valid number


	
	Test Steps:
	
	

	
	
	
	

	
	
		1
	Message displayed asking user to select an option

	2
	The number 1 is entered



	

	
	
	
	

	Response
	The program should not produce an error message and should continue to next step which is to enter the numbers to added together

	Status
	Date
	Description

	Fail
	N/A
	N/A

	Pass
	20/03/18 - 10.38
	Passed




[image: ]
This screenshot is demonstrating the second option (change amount of numbers to be entered) being run. When asked how many numbers to be entered, the chosen number was ‘3’. Then when adding the numbers, the maximum that could be entered was indeed three. This test was successful as the application conducted what was needed. 
	3
	User enters menu option

	Description
	The user enters a valid number


	
	Test Steps:
	
	

	
	
	
	

	
	
		1
	Message displayed asking user to select an option

	2
	The number 2 is entered



	

	
	
	
	

	Response
	The program should not produce an error message and should continue to next step which is to change the amount of numbers to be entered

	Status
	Date
	Description

	Fail
	N/A
	N/A

	Pass
	20/03/18 - 10.38
	Passed













	4
	User enters menu option

	Description
	The user enters a valid number


	
	Test Steps:
	
	

	
	
	
	

	
	
		1
	Message displayed asking user to select an option

	2
	The number 3 is entered



	

	
	
		3
	‘YES’ is required to be entered before quitting



	

	Response
	The program should not produce an error message and should continue to next step which is to exit the application

	Status
	Date
	Description

	Fail
	20/03/18 – 11:00
	The application will only quit when the user enters ‘YES’ 

	Pass
	20/03/18 - 11:15
	Passed



[image: ]
The application will only quit if the user enters ‘YES’. There is no indication however for the user to enter this text in order to quit. Usually, the user must enter something that symbols the word yes e.g ‘YES, Yes, yes or y’ in order to quit.
[image: ]
In order to change what can be entered, the if statement needed to include ‘or’ parameters so that the ‘Yes, yes and y’ text can be accepted along with ‘YES’. 
[image: ]
	5
	Display

	Description
	When the summed number appears


	
	Test Steps:
	
	

	
	
	
	

	
	
		1
	The numbers are all added

	2
	The number is then displayed within the hash lines



	

	
	
		3
	The hash lines have wrapped and disfigured the pattern



	

	Response
	The display patter should look correct and not out of order

	Status
	Date
	Description

	Fail
	20/03/18 – 11:20
	When displaying the summed number, the hash line has wrapped and gone out of place

	Pass
	20/03/18 - 11:30
	Passed



[image: ]
The hash lines have wrapped and made disfigured the pattern that should be displaying. This only happens when a number larger than 1 digit is being outputted. 
[image: ]Here is the correct display with the hash all within its correct parameters. 









The correct way in which do accomplish having the correct spaces for every digit used is by using an if statement. This means that the if will contain parameters that if a number falls between a certain number for instance 10 and 99, then the outputted hash will contain the correct spacing. Below are the screenshots of the if statement in use:
[image: ]A new void was created within the application header file. This new void contains the if statements.









[image: ]
Whereas the previous used void contains an updated version of how to print each line when a unique number is entered.








4. Part C (Implementation)
This section includes all the screenshots from the code that has been implemented within visual studio and the problems addressed and arranged from easiest to hardest. 
4.1  Exercise 1
Exercise 1 is a console game that a player must guess a random number between -20 and +20. The player has 5 attempts to guess the correct number, otherwise they lose. In order to help the player, the game gives a hint every time they fail to guess correctly. The first hint will be if whether it is within the positive or negative value. The next hint if needed will tell the player if the number falls between. E.g. if the random number is between -5 and -10 then the hint will display that the number is between those values. The same goes for other values such as between -5 and -2 and so on. Below is a representation of the following hints:
	Less/Greater than
	Symbol
	Hint displayed

	Less than 0
	< 0
	The number is negative

	Less than or equal to -10 
	<= -10
	The number is less than or equal to -10

	Greater than -10 and less than or equal to -5
	>-10 & & <= -5
	The number is between -10 and -5

	Greater than -5 and less than or equal to -2
	>-5 && <= -2
	The number is between -5 and -2

	Greater than or equal to 0
	>= 0
	The number is positive

	Greater than or equal to 10
	>=10
	The number is more than or equal to 10

	Less than 10 and greater than or equal to 5
	< 10 && >= 5
	The number is between 10 and 5

	Less than 5 and greater than or equal to 2
	< 5 && >= 2
	The number is between 5 and 2



The hints allow the player to have a better chance in guessing the correct number. The first hint will tell the player if the number they are after is a positive or negative number. Since there are 40 numbers that could be chosen, and the player has 5 guesses, the best hint to give would be to tell the player if their number falls within a number bracket that was constructed within the if statement of the code, the statements are shown in the above table. The numbers brackets are between 10 and 20, 10 and 5, and finally 5 and 2 (positive and negative). 
[image: ][image: ]
The best way to insert this into code was to use if statements. This allowed for multiple conditions to be assessed and if correct it would display the correct hint. 
The problems that needed to be addressed are arranged below from the easiest to hardest to solve:
1. Display message ‘You have won’ and ‘You have lost’
2. Allow the player to input the numbers
3. Display the hint messages
4. Allow the system to create a random number
5. Calculate where the random number falls into the number bracket correctly
[image: ]This is a screenshot of the application running. It correctly generates a random number within -20 and +20. It allows the player to make a guess and also displays the correct hints when needed.


[image: ]This screenshot demonstrates how the random number has been implemented. It generates a random number between -20 and +20 by generating 40 numbers with the -20. The inclusion of <time.h> was needed in order to allow the random number to be correctly generated. 








4.2  Exercise 2
Exercise 2 requires a function that can convert a string containing a chain of numbers separated by dash characters and extracts the numbers into an array. 


4.3  Exercise 3
Exercise 3 requires a complete and working connect 4 game. Two players will take alternate goes at selecting a column they wish to place their counters. A player wins if they are able to create a row of 4 counters, vertically, horizontally or diagonally. 
The grid needed to be printed so that the players can see where they can place their counters and visually interpret the game. The players also needed a unique counter for themselves. The use of ‘X’ and ‘O’ were used as counters as like older versions of this popular traditional game. There needed to be an error message put in place so that if either player decides to choose a destination that is invalid. Finally, the players needed to a win or draw message to appear if the game was won by someone or drawn. 
[image: ]This is a screenshot of the final game. The grid appears correctly, and the counters are placed correctly within the columns. The text displayed also indicates who’s go it is and what counter they are. 

[image: ]
The above screenshot indicates the error message when entering an invalid location on the grid. The same error message will display when entering text.
[image: ]This screenshot demonstrates the error message displaying when the column is full.
[image: ]Unfortunetly there is an error within the code that prohibits the player from winning. The following screenshot demonstrates that there have been multiple outcomes where a player has indeed won however the winning message has not appeared. 
[image: ]

[image: ]

The above screenshots are snippet of the code used for the horizontal, vertical and diagonal checker to see if a player has won via that way. Unfortunetly there is an error with the win check variable that does not register the player winning.  The use of int checkFour allow for the program to check if four counters are connected in order for that to work the checkWin is used so that it checks all possible parameters in order to correctly display if a player has won or not. 


[image: ]These screenshots demonstrate the initial board with how it will be set up. Here the use of printf is used in order to display the board when the players are taking their goes. 
[image: ]
[bookmark: _GoBack]
The problems that needed to be addressed are arranged below from the easiest to hardest to solve:
1. Displaying who’s turn it was
2. Displaying the error messages
3. Taking turns
4. Placing the unique counters to the players
5. Setting the grid
6. Displaying the grid
7. Allowing the players to win or draw the game



5. Bibliography
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7. Appendix
7.1 The appendix section includes the code listings of the implemented code.
Exercise 1:
#define _CRT_SECURE_NO_WARNINGS
#include <string>
#include <time.h>
#include <cstdlib>


int rndNumberGen(int maxNumber)
{
	return rand() % (maxNumber);
}

using namespace std;

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

	time_t theTime;
	srand((unsigned)time(&theTime));

	int rndNumber = 0;
	int playerGuess = 0;
	int count;
	int maxCount = 5;

	rndNumber = rndNumberGen(40);
	rndNumber = rndNumber - 20;


	printf("Please enter a number between -20 and +20\r\n");

	for (count = 0; count < maxCount; count++)
	{
		printf("Make a guess\r\n");
		scanf("%i", &playerGuess);

		if (playerGuess == rndNumber)
		{
			printf("You have WON!!!\r\n");
			break;
		}

		if (rndNumber < 0)
		{
			printf("Hint, the number is negative\r\n");
		}

		if (rndNumber <= -10)
		{
			printf("Hint, the number is less than or equal to -10\r\n");
			
			if (rndNumber > -10 && rndNumber <= -5)
			{
				printf("Hint, the number is between -10 and -5\r\n");

				if (rndNumber > -5 && rndNumber <= -2)
				{
					printf("Hint, the number is between -5 and -2\r\n");
				}
			}
		}


		if (rndNumber >= 0)
		{
			printf("Hint, the number is positive\r\n");
		}

		if (rndNumber >= 10)
		{
			printf("Hint, the number is more than or equal to 10\r\n");

			if (rndNumber < 10 && rndNumber >= 5)
			{
				printf("Hint, the number is between 10 and 5\r\n");

				if (rndNumber < 5 && rndNumber >= 2)
				{
					printf("Hint, the number is between 5 and 2\r\n");
				}
			}
		}

		if (playerGuess != 1)
		{
			printf("You have LOST!!!\r\n");
		}

	}

	return 0;
}













Exercise 2:




























Exercise 3:
#define _CRT_SECURE_NO_WARNINGS
#include <stdio.h> 
#include <string.h>
#include <stdlib.h>


using namespace std;

void printBoard(char *board);
int takeTurn(char *board, int player, const char*);
int checkFour(char *board, int, int, int, int);
int checkWin(char *board);
int horizontalCheck(char *board);
int verticalCheck(char *board);
int diagonalCheck(char *board);


int main(int argc, char** argv) 
{
	const int gridRow = 6;
	const int gridCol = 7;

	const char *counter = "XO";
	char board[gridRow * gridCol];
	memset(board, ' ', gridRow * gridCol);

	int turn = 0;
	int done = 0;

	for (turn = 0; turn < gridRow * gridCol && !done; turn++) 
	{
		printBoard(board);
		while (!takeTurn(board, turn % 2, counter))
		{
			printBoard(board);
			printf("Column full!\r\n");
		}
	}

	if (turn == gridRow * gridCol && !done)
	{
		printf("It's a draw!\r\n");
	}
	else 
	{
		turn--;
		printf("Player %i (%c) wins!\n", turn % 2 + 1, counter[turn % 2]);
	}

	return 0;

}
void printBoard(char *board) 
{
	int row = 0;
	int col = 0;
	const int gridRow = 6;
	const int gridCol = 7;

	printf("\r\n    ****Connect Four****\r\n");
	for (row = 0; row < gridRow; row++) 
	{
		for (col = 0; col < gridCol; col++) 
		{
			printf("| %c ", board[gridCol * row + col]);
		}
		printf("|\r\n");
		printf("-----------------------------\r\n");

	}
	printf("  1   2   3   4   5   6   7\r\n");

}
int takeTurn(char *board, int player, const char *counter)
{
	int row = 0;
	int col = 0;
	const int gridRow = 6;
	const int gridCol = 7;

	printf("Player %i (%c):\r\nEnter number column: ", player + 1, counter[player]);

	while (1) 
	{
		if (1 != scanf("%i", &col) || col < 1 || col > 7)
		{
			while (getchar() != '\n');
			printf("Invalid location! Enter a valid location!.");
		}
		else {
			break;
		}
	}
	col--;

	for (row = gridRow - 1; row >= 0; row--) 
	{
		if (board[gridCol * row + col] == ' ') 
		{
			board[gridCol * row + col] = counter[player];
			return 1;
		}
	}
	return 0;

}

int checkFour(char *board, int a, int b, int c, int d) 
{
	return (board[a] == board[b] && board[b] == board[c] && board[c] == board[d] && board[a] != ' ');
}

int checkWin(char *board)
{
	return (horizontalCheck(board) || verticalCheck(board) || diagonalCheck(board));
}

int horizontalCheck(char *board)
{
	int row = 0;
	int col = 0;
	int idx = 0;
	const int gridRow = 6;
	const int gridCol = 7;
	const int WIDTH = 1;

	for (row = 0; row < gridRow; row++)
	{
		for (col = 0; col < gridCol - 3; col++)
		{
			idx = gridCol * row + col;
			if (checkFour(board, idx, idx + WIDTH, idx + WIDTH * 2, idx + WIDTH * 3))
			{
				return 1;
			}
		}
	}
	return 0;
}

int verticalCheck(char *board) 
{
	int row = 0;
	int col = 0;
	int idx = 0;
	const int gridRow = 6;
	const int gridCol = 7;
	const int HEIGHT = 7;

	for (row = 0; row < gridRow - 3; row++) 
	{
		for (col = 0; col < gridCol; col++) 
		{
			idx = gridCol * row + col;
			if (checkFour(board, idx, idx + HEIGHT, idx + HEIGHT * 2, idx + HEIGHT * 3)) 
			{
				return 1;
			}
		}
	}
	return 0;
}

int diagonalCheck(char *board)
{
	int row = 0;
	int col = 0;
	int idx = 0;
	int count = 0;
	const int gridRow = 6;
	const int gridCol = 7;
	const int diagRight = 6;
	const int diagLeft = 8;

	for (row = 0; row < gridRow - 3; row++)
	{
		for (col = 0; col < gridCol; col++)
		{
			idx = gridCol * row + col;
			if (checkFour(board, idx, idx + diagRight, idx + diagRight * 2, idx + diagRight * 3) || count >= 3 && checkFour(board, idx, idx + diagLeft, idx + diagLeft * 2, idx + diagLeft * 3))
			{
				return 1;
			}
			count++;
		}
		count = 0;
	}
	return 0;

}
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