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Abstract
This report will attempt to tackle the three exercises posed by the assignment brief. Each exercise will be broken down and have its problems analysed, followed by a section that briefly talks about the potential ways the problems can be solved. Once the exercise has been broken down and analysed, it will be implemented into code and put through a testing phase. The testing phase will show whether or not the code has solved the problems presented by the exercise. Once each exercise has been implemented and put through testing, a conclusion will round up the results of each exercise.
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1. Introduction
When creating a new coding project, there are three main steps to successful results. The first approach requires an analysis of the task – reading the brief, highlighting keywords, understanding what you need to do and breaking down big problems into smaller, more manageable tasks. This is essential to creating an efficient solution, and is followed by step two – implementation of code. Deciding the best approach to solving a task by breaking down problems is essential, therefore methods for this will need to be diverse. Some examples of efficient problem solving are listed by an article from Codeburst [1] and free Code Camp [2]. After this step is complete, the solution should be almost finished, and some testing is required to identify any issues with the existing solution. This is step three, where each area that requires user input should be rigorously tested for any unintentional outcomes using methods described by Software Testing Help [3]. Any issues identified should be documented, and once the testing phase is over step two is revisited to decide a new approach. The code to these exercises can be found in the appendix.
For this assignment, three exercises were handed out in order to evaluate the author’s skillset acquired over the duration of the module and to check the usage of the three steps to successful programming. 


1. Exercise 1 – Higher Lower Game
a. Task Analysis
Exercise 1 calls for a two-player game based on guessing whether a number is greater or less than a previously stated number.
[image: ]
[bookmark: _Toc4273378][bookmark: _Toc5396744]Figure 1 A description of Exercise 1 in the assignment brief
In Figure 1, the task description, states it wants player one to enter ‘7’ numbers, all between ‘1’ and ‘10’, and player two will be shown the first number, followed by them guessing if the next number is higher or lower. When attempting to interpret this exercise, it was decided that another rule should be put in place – that a number entered by player one should not be the same as the previously entered number, as “higher” and “lower” mean greater than or less than.


Applying the first step resulted in the following notes being made about Exercise 1:
[image: ]
[bookmark: _Toc4273379][bookmark: _Toc5396745]Figure 2 Notes analysing the problems of Exercise 1
As shown in Figure 2, problems 1 through 3 are the criteria which numbers entered by player one must meet. The task requires seven inputs, they should all be integers between ‘1’ and ‘10’ (floats or doubles are unrealistic for this type of game), and an entered number should not be the same as the previous in order to keep everything being either higher or lower. A function could be implemented using techniques showed on CPlusPlus [4].
Problem 4 simply asks for the first value to be displayed, followed by problem 5 which gets user input of either a higher or lower than statement. Problem 6 checks the statement, and if it is true the program will move to problem 7. If the statement is not true, the program should end with player one being the winner.
Problem 7 is a loop that, once a correct statement is made, the next number is shown and a new input is required by player two to determine if the value after it is greater or less than. If at any point player two makes an incorrect guess, the loop should end with player one being a winner. The loop should also end once all numbers entered by player one are checked. Problem 8 is identifying if player two made an incorrect guess, and if not, they win.


b. Potential Solutions
When identifying solutions to the problems presented in Figure 2, the following notes were made:
[image: ]
[bookmark: _Toc4273380][bookmark: _Toc5396746]Figure 3 List of possible solutions to the problems of Exercise 1
After identifying the potential solutions, the code was implemented, and what is left is to test it.


c. Testing & Results
Test 1

Description:
The program needs player one to enter seven values.

Expected Results:
The program gathers seven inputs and stores them.

Results:
[image: ]
[bookmark: _Toc5396747]Figure 4 Results of the 1st test
[image: ]
[bookmark: _Toc5396748]Figure 5 Sample code and further results of the 1st test
The program successfully gathers seven inputs from the user and stores them in the array numArray.


Test 2

Description:
The values entered must be between ‘1’ and ‘10’.

Expected Results:
Values entered by the user must be error checked to be between ‘1’ and ‘10’. If the number is between ‘1’ and ‘10’, the value is accepted. If it is not between 1 and 10, then the user should be prompted to enter new numbers until a valid number is entered.

Results:
[image: ]
[bookmark: _Toc5396749]Figure 6 Results of the 2nd test
[image: ]
[bookmark: _Toc5396750]Figure 7 Sample code showing the number validation
After entering a number, it is checked before a while loop. If the numbers fall outside the range ‘1’ to ‘10’, then the loop is entered, prompting new inputs until a number between ‘1’ to ‘10’ is entered. Letters, blank spaces and negative numbers are not accepted. Once a valid number is entered, it is returned, and stored in the array.


Test 3

Description:
A number entered cannot be the same as the number entered just before it.

Expected Results:
If the user enters a number, for example ‘3’, the program should check to see if the number in the array before it is ‘3’. If the earlier number is ‘3’, then prompt the user for a new input until a number that isn’t ‘3’ and is between ‘1’ to ‘10’ is entered.

Results:
[image: ]
[bookmark: _Toc5396751]Figure 8 Results of the 3rd test
[image: ]
[bookmark: _Toc5396752]Figure 9 Sample code describing the check for the previous number
The program uses a while loop to check if the earlier number is the same as the one entered by the user. If it falls outside of any of these parameters, then the loop is entered and asks for new input until a valid number is entered.


Test 4

Description:
The program needs to output the first value in the array.

Expected Results:
The program outputs the first value of the array of numbers populated by player one.

Results:
[image: ]
[bookmark: _Toc5396753]Figure 10 Results of the 4th test
[image: ]
[bookmark: _Toc5396754]Figure 11 Sample code showing the output of array items
The program successfully searches the array and outputs the first value of numArray (the array populated by player one) by using a counting loop, and the value of count represents the index of the element to output.


Test 5

Description:
Prompt player two to enter a higher (“H”) or lower (“L”) decision based on the displayed number.

Expected Results:
Player two enters “H” or “L”, which then saved to a variable for later use. Input should be error checked to only accept “H” and “L” inputs.

Results:
[image: ]
[bookmark: _Toc5396755]Figure 12 Sample code showing input error checking
[image: ]
[bookmark: _Toc5396756]Figure 13 Further results of the 5th test
The program accepts “H” and “L” inputs, but also takes “h” and “l” for convenience. Input other than those are rejected, and new input is only taken.


Test 6

Description:
If the value entered by player two is correct, then display the next value in the array and prompt for another input. If the value entered is incorrect, then the game ends and player one is declared winner.

Expected Results:
If player two entered “H” or “h”, then the program should check to see if the next number in the array is greater than the current. If the next number is greater, then player two continues on and is asked for more input. If the next number is not greater, then player one is declared winner. However, if player two enters “L” or “l”, then the next number should be checked to see if it is lesser than the current. If it is lesser than, then player two continues on. If it is not lesser than, then player one is declared winner.

Results:
[image: ]
[bookmark: _Toc5396757]Figure 14 Sample code for test 6 detailing higher / lower input
[image: ]
[bookmark: _Toc5396758]Figure 15 Sample code showing the passing of variables to VictoryMessage
[image: ]
[bookmark: _Toc5396759]Figure 16 Sample code showing the VictoryMessage conditions
[image: ]
[bookmark: _Toc5396760]Figure 17 Further results of test 6
[image: ]
[bookmark: _Toc5396761]Figure 18 More results for test 6
The program performs the four different checks successfully. If “H” is entered, and the next number is greater, player two continues. If “H” is entered and the next number is lesser, then player one wins. If “L” is entered and the next number is lesser, then player two continues. If “L” is entered and the next number is greater, then player one wins.
The victory message for player one winning is brought about by ending the function and returning the value of count being used in the counting loop. Because player two needs count to equal ‘6’ to win, player one wins since count was not ‘6’ before being returned and passed into the function VictoryMessage.


Test 7

Description:
If player two successfully guesses the final number in the array, they win.

Expected Results:
If player two guesses correctly in the final comparison, they win. For example, the final number is ‘7’ and the number just before it is ‘6’. If player two guesses the next number in the list correctly, they win.

Results:
[image: ]
[bookmark: _Toc5396762]Figure 19 Results of test 7
The program successfully declares player two winner once they guess the final comparison correctly.



3. Exercise 2 – Three Hidden Treasures
a. Task Analysis
Exercise 2 asks for a game to be made where one player will pick three locations within an 8x8 grid to hide treasures. A second player will attempt to guess the locations of these three treasures, and will enter the coordinates of where they guess a treasure is hidden. Player two has three lives – if they run out, player one wins. If player two finds all the treasures, they win.
[image: ]
[bookmark: _Toc5396763]Figure 20 An example of exercise 2 taken from the brief
[image: ]
[bookmark: _Toc5396764]Figure 21 Notes made analysing the problems exercise 2 poses


b. Possible Solutions
When analysing the problems presented with exercise 2, the following notes were made:
[image: ]
[bookmark: _Toc5396765]Figure 22 Notes made which aim to solve the problems listed for exercise 2
Once these notes were made, the concepts were implemented into the program, and the testing phase serves to check the code is functioning in a way that completes the aims listed in Figure 20.


c. Testing & Results

Test 1

Description:
The program gets the coordinates of the three treasures.

Expected Results:
The user enters the x and y coordinates of the treasures, totalling six coordinate inputs. Each coordinate must be within the bounds of the grid.

Results:
[image: ]
[bookmark: _Toc5396766]Figure 23 Results of exercise 2 test 1
[image: ]
[bookmark: _Toc5396767]Figure 24 Sample code detailing how test 1 was approached
[image: ]
[bookmark: _Toc5396768]Figure 25 Array of treasures after coordinates have been declared
Test 1 was successful as it is able to take an x and y coordinate for three treasures. As shown in Figure 25, the positions within the array have been modified to an “X” to represent the treasures. The coordinate inputs have error checking enabled and do not take numbers outside the bounds ‘0’ to ‘7’, however characters are treated as a ‘0’ and still accepted.


Test 2

Description:
An array is displayed to player two with treasures hidden.

Expected Results:
The program is able to display an 8x8 grid to the user with treasure locations set to a ‘-‘.

Results:
[image: ]
[bookmark: _Toc5396769]Figure 26 Results of exercise 2 test 2
[image: ]
[bookmark: _Toc5396770]Figure 27 Code sample showing how the results of Figure 26 were attained
Test 2 was successful, as the program successfully displays a grid with hidden treasure. This was done by creating a new array with the same size, and before the arrays are used, each element is set to a ‘-‘ which represents unknown contents at this location.
Test 3

Description:
The user can enter an x and y coordinate to find a treasure.

Expected Results:
The user enters a number between ‘0’ and ‘7’ which are then used to check if there is treasure at this position.

Results:
[image: ]
[bookmark: _Toc5396771]Figure 28 Results of exercise 2 test 3
[image: ]
[bookmark: _Toc5396772]Figure 29 Code sample detailing how the results of the test were achieved
[image: ]
[bookmark: _Toc5396773]Figure 30 Error checking of coordinate input
Test 3 was successful as the coordinates entered by the user are checked to be inside the range ‘0’ to ‘7’. It also ensures that the user doesn’t enter the same pair of coordinates more than once, which prevents player two from wasting a life.


Test 4

Description:
If the player enters coordinates and doesn’t find a treasure, show an “N” on the grid were they searched and take a life off.

Expected Results:
If the player enters an x and y coordinate, and there is no treasure in the treasure array at these positions, then display a grid showing there is no treasure there and decrease lives by ‘1’.

Results:
[image: ]
[bookmark: _Toc5396774]Figure 31 Results of test 4
Test 4 was successful as the grid successfully replaces a “-“ with “N” where the player searches and doesn’t find treasure. Lives are decreased by one. The solution to this is shown in Figure 29, where the position in the hidden array is checked for an “X”.


Test 5

Description:
Finding a treasure marks the location on the grid with an “X”.

Expected Results:
The user enters an x and y coordinate. If there is treasure in the hidden array at the position using the entered coordinates, then replace the element in the displayed array with an “X” at this position and increase treasures found by ‘1’.

Results:
[image: ]
[bookmark: _Toc5396775]Figure 32 Results of test 5
Test 5 was successful as the program takes the user entered coordinates and checks the treasure array, and if there is an “X” at that position, the displayed array position using the same coordinates is changed to an “X” and the amount of treasures found goes up by ‘1’.


Test 6

Description:
If lives reaches ‘0’, player one wins. If treasures found reaches ‘3’, player two wins.

Expected Results:
If player two fails to find the treasures before lives hits ‘0’, then a message declaring player one winner is displayed and the game ends. If player two finds all three treasures, a message declaring player two winner should be displayed, followed by the game ending.

Results:
[image: ]
[bookmark: _Toc5396776]Figure 33 Results of test 6
[image: ]
[bookmark: _Toc5396777]Figure 34 Further results of test 6
The test was successful, as the program successfully declares a winner once lives reaches ‘0’ or treasures found reaches ‘3’.


4. Exercise 3 – Connect Four
a. Task Analysis
Exercise 3 is a game of connect four, but with two additional actions that can be made. One of these is the blitz function, which allows a player to select a column to clear of counters once per game. The other function is a time bomb, which lets a player to insert a bomb counter into a column once per game. After 4 turns have passed, all counters in a 3x3 area around the bomb will be cleared.
[image: ]
[bookmark: _Toc5396778]Figure 35 A description of exercise 3 from the brief


[image: ]
[bookmark: _Toc5396779]Figure 36 Notes made on problems presented by exercise 3
Time bomb and meeting the conditions for player victory are the most difficult to meet. The bomb requires clearing counters and also dropping everything above it in the array down a row. The victory condition is also complex, as it requires checking for identical counters in three directions.



b. Possible Solutions
[image: ]
[bookmark: _Toc5396780]Figure 37 Notes made analysing the problems of exercise 3
Due to time constraints, the only solutions implemented into code are the following:
· Turn swaps, where player one has a turn, followed by player two, then back to player one, etc.
· The player can insert a counter into a column of their choice, so long as there is a free space in the given column.
· The player can blitz a column, clearing all counters in a column once per game.
Time bomb and victory conditions were not implemented.


c. Testing & Results

Test 1

Description:
The game is turn based, meaning player one can take an action, followed by player two taking their own. Player one takes another turn, and this repeats.

Expected Results:
Once player one takes an action, player two can do so too. After player two takes an action, player one makes a move.

Results:
[image: ]
[bookmark: _Toc5396781]Figure 38 Results of test 1
[image: ]
[bookmark: _Toc5396782]Figure 39 Further results of test 1
The program successfully manages a turn-based system. After player one makes a move, player two can do so too, and vice versa.
Test 2

Description:
The player can choose a column to insert a counter into.

Expected Results:
The player can spend their turn inserting a counter into a column of their choice. They enter the number of the column they want, and the grid updates to accommodate the change.

Results:
As shown in Figure 38 and Figure 39 in Test 1, the program successfully takes the column input of the current player and drops a counter into the next available space in the column. 
[image: ]
[bookmark: _Toc5396783]Figure 40 Results of test 2
If the column is full, then the program prompts the player to enter a new column to insert a counter into.
However, column 5 does not take input, and the program crashes when attempting to insert counters at this position.


Test 3

Description:
Once per game, each player can blitz a column.

Expected Results:
If the current player selects the blitz function for their turn, they can pick a column and each value in it will be cleared. This player can no longer use blitz afterwards.

Results:
[image: ]
[bookmark: _Toc5396784]Figure 41 Results of test 3
[image: ]
[bookmark: _Toc5396785]Figure 42 Further results of test 3
The program successfully runs the blitz function. Upon selecting it for their turn, a column is selected and cleared of all counters. The function cannot be called upon afterwards by the same player.

5. Conclusion
Exercise 1 was successfully programmed and meets the criteria found through problem analysis. It is robust and runs as expected. Exercise 2 was also completed and successfully runs while meeting the needs of the brief.
Exercise 3, due to time constraints, was only implemented to a limited degree. In the connect four game, the two players can insert counters in all columns except column 5, and blitz columns. However a time bomb function and the victory conditions were not implemented. Given more time, these issues and missing features could be included.
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Appendix 1
Exercise 1
#include <iostream>
#include <sstream>
#include <string>

using namespace std;

// Functions

int TextToIntStream(string input);
int UserNumberValidation(int count, int numArray[]);
int NumArrayComparison(int numArray[], int count);
void VictoryMessage(int count, int numArray[]);

// Main code

int main(int argv, char *arg[])
{
	string input = "";		// Holds user input, which is then passed into TextToIntStream
	int numArray[7];		// Array that holds 7 input values
	int count;				// Used in counting loops
	int userNum;			// Holds the results of TextToIntStream(input) and is used in checking for valid input, and storing its data in numArray

	cout << "Player 1, enter 7 numbers between 1 and 10 (an entered number cannot be the same as the previous)" << endl;

	for (count = 0; count < 7; count++)		// Counting loop which gathers 7 inputs
	{
		numArray[count] = UserNumberValidation(count, numArray);		// Once a valid input is made in UserNumberValidation, that value is stored in the array numArray at position count
	}

	count = NumArrayComparison(numArray, count);		// Passes numArray and count into NumArrayComparison, and stores the result in count for use in VictoryMessage()

	VictoryMessage(count, numArray);		// Passes count and numArray into VictoryMessage(), which determines if player 1 or player 2 wins

	// End of code

	cin.get();		// Allows user to view the window before it closes
	return 0;		// Closes the program
}

int TextToIntStream(string input)		// This function enables users to enter a number as a string, which is then streamed to an integer called number that is returned
{
	int number;
	stringstream stream;
	stream.str(input);
	stream >> number;
	stream.clear();
	return number;						// Returns the entered value as an integer
}

int UserNumberValidation(int count, int numArray[])		// This function gathers user input and verifies if it's within the range of 1 - 10 & not the same as the previously entered number
{
	string input = "";		// Holds user input, which is then passed into TextToIntStream
	int userNum;			// Holds the results of TextToIntStream(input) and is used in checking for valid input, and storing its data in numArray

	cout << "Enter number " << count + 1 << ": ";								// Prompt for entering a number
	getline(cin, input);														// Gathers user input
	userNum = TextToIntStream(input);											// Passes user input into TextToIntStream, which returns an integer
	while (userNum < 1 || userNum > 10 || userNum == numArray[count - 1])		// While loop is entered if user input is invalid
	{
		cout << "Enter a valid number" << endl;			// Prompts user for a valid input
		getline(cin, input);							// Gathers new input
		userNum = TextToIntStream(input);				// Passes new input into TextToIntStream() and stores the results in userNum
	}
	return userNum;
}

int NumArrayComparison(int numArray[], int count)		// This function compares an element in numArray with the next element, and prompts users to decide if the next number was higher or lower
{
	string input = "";						// Holds user input

	for (count = 0; count < 6; count++)		// Counting loop which compares elements of numArray depending on user input
	{
		cout << "Player 2, number " << count + 1 << " is " << numArray[count] << ", is the next number higher (H) or lower (L)?" << endl;		// Prompt for higher or lower decision	
		getline(cin, input);																													// Gathers user input
		while (input != "H" && input != "L" && input != "h" && input != "l")																	// While loop is entered if user input is not 'H', 'L', 'h' or 'l'
		{
			cout << "Please enter 'H' or 'L'" << endl;			// Prompts user for a valid input
			getline(cin, input);								// Gathers new input
		}
		if (input == "H" || input == "h")						// If H is entered, the nested comparisons take place
		{
			if (numArray[count] < numArray[count + 1])			// Checks to see if the next number in numArray is higher
			{
				cout << "Correct!" << endl;						// Player 2 is correct if next number is higher
			}
			else                                                // If the next number is not higher, the else statement takes effect
			{
				cout << "Incorrect!" << endl;					// Player 2 is incorrect if next number is lower						
				return count;									// Breaks the counting loop and returns a count value for use in VictoryMessage()
			}
		}
		if (input == "L" || input == "l")						// If L is entered, the nested comparisons take place
		{
			if (numArray[count] > numArray[count + 1])			// If the next number is lower than the current, the if statement occurs
			{
				cout << "Correct!" << endl;						// Player 2 is correct if the next number is lower
			}
			else                                                // If the next number is not lower, the else statement occurs
			{
				cout << "Incorrect!" << endl;					// Player 2 is incorrect if next number is higher
				return count;									// Breaks the counting loop and returns a count value for use in VictoryMessage()
			}
		}
	}
	return count;
}

void VictoryMessage(int count, int numArray[])		// This function displays a victory message for the player that won the match
{
	if (count != 6)		// This if statement occurs when the counting loop for 'H' or 'L' inputs breaks before count reaches 6
	{
		cout << "The next number was " << numArray[count + 1] << ", so player 1 wins!" << endl;		// Player 1 victory message
	}
	if (count == 6)		// This if statement occurs if the counting loop for 'H' or 'L' inputs does not break before count reaches 6
	{
		cout << "The final number was " << numArray[count] << ", so player 2 wins!" << endl;		// Player 2 victory message
	}
}


Appendix 2
Exercise 2
#include <iostream>
#include <sstream>
#include <string>

using namespace std;

// Declaring functions

int TextToIntStream(string input);
int GetCoordinate();
void Player2Guess(string treasureArray[8][8], string displayArray[8][8]);
void DisplayArray(string displayArray[8][8]);

// Main code

int main(int argc, char *argv[])
{
	int count, count2;					// Used in counting loops
	int xCoordinate, yCoordinate;		// Holds the entered coordinates by a user
	string treasureArray[8][8];			// The array which holds the positions of the 3 treasures
	string displayArray[8][8];			// The array displayed to player 2 before guessing where treasure is

	for (count = 0; count < 8; count++)				// Counting loop sets all elements in arrays to "-"
	{
		for (count2 = 0; count2 < 8; count2++)
		{
			treasureArray[count][count2] = '-';		// Affects the treasure array
			displayArray[count][count2] = '-';		// Affects the array to be displayed
		}
	}

	cout << "Remember that coordinates entered must be between 0 and 7! Player 1, decide the coordinates of your treasures." << endl;	// Prompt player 1 to enter coordinates

	for (count = 0; count < 3; count++)							// Counting loop gathers coordinates for 3 treasures
	{
		cout << endl << "Treasure " << count + 1 << endl;		// States whic treasure coordinates are being gathered for
		cout << "X axis - ";									// States that the x-axis coordinate is being worked on
		xCoordinate = GetCoordinate();							// Gathers the x-coordinate through the function GetCoordinate

		cout << "Y axis - ";									// States that the y-axis coordinate is being worked on
		yCoordinate = GetCoordinate();							// Gets the y-coordinate through the GetCoordinate function

		while (treasureArray[xCoordinate][yCoordinate] == "X")	// While loop checks the entered coordinates to see if there is already treasure at this position
		{
			cout << endl << "There's already a treasure there! Enter some new coordinates." << endl << endl;	// Tells user they need a different coordinate combination
			cout << "X axis - ";				// States that the x-axis coordinate is needed
			xCoordinate = GetCoordinate();		// Gets the x-coordinate

			cout << "Y axis - ";				// States that the y-axis coordinate is needed
			yCoordinate = GetCoordinate();		// Gets the y-coordinate
		}
		treasureArray[xCoordinate][yCoordinate] = "X";		// Once error check is over, set the position, using entered coordinates, in the treasure array to "X"
	}

	Player2Guess(treasureArray, displayArray);		// Player 2 begins guessing where the treasures are hidden

	// End of code

	cin.get();
	return 0;
}

// Functions

int TextToIntStream(string input)		// This function enables users to enter a number as a string, which is then streamed to an integer called number that is returned
{
	int number;
	stringstream stream;
	stream.str(input);
	stream >> number;
	stream.clear();
	return number;						// Returns the entered value as an integer
}

int GetCoordinate()		// This function serves to gather valid coordinates
{
	string input = "";		// Holds user input
	int coordinate;			// Returned as the coordinate entered

	cout << "Enter coordinate: ";			// Prompts user to enter a coordinate
	getline(cin, input);					// Gets user input and stores it in the variable input
	coordinate = TextToIntStream(input);	// The coordinate variable holds the streamed input

	while (coordinate < 0 || coordinate > 7)	// Performs error check on entered coordinate
	{
		cout << "Enter a valid coordinate: ";	// Prompts user to enter coordinates between 1 - 7
		getline(cin, input);					// Gathers new user input
		coordinate = TextToIntStream(input);	// Sets coordinate to new value
	}

	return coordinate;		// Returns error checked coordinate
}

void Player2Guess(string treasureArray[8][8], string displayArray[8][8])		// This function has player 2 guess where the 3 treasures are
{
	int lives = 3;					// Player 2 has 3 lives to work with
	int treasureTracker = 1;		// Keeps track of which treasure player 2 is trying to discover
	int xCoordinate, yCoordinate;	// Holds the x and y coordinates

	cout << endl << "Player 2's turn - guess where the treasures are hidden!" << endl;		// Prompts player 2 to begin guessing where the treasures are

	while (lives != 0)		// This loop continues until either 3 treasures have been discovered or player 2's lives hits 0
	{
		DisplayArray(displayArray);		// Calls the DisplayArray function, which displays an array to player 2 that keeps track of which spaces they have searched

		if (treasureTracker > 3)		// Once player 2 has found 3 treasures, they win
		{
			cout << endl << "Player 2 wins!" << endl;	// Player 2 victory message
			break;										// Ends the game
		}

		cout << endl << "Guess where treasure " << treasureTracker << " is!" << endl;	// Tells player 2 which treasure they're on
		cout << "X axis - ";				// Prompts player 2 to enter x coordinate
		xCoordinate = GetCoordinate();		// Gets x coordinate

		cout << "Y axis - ";				// Prompts for y coordinate
		yCoordinate = GetCoordinate();		// Gets y coordinate

		while (displayArray[xCoordinate][yCoordinate] == "N" || displayArray[xCoordinate][yCoordinate] == "X")		// Ensures player 2 doesn't waste a life on searching a spot they already looked at by prompting for new coordinates
		{
			cout << endl << "You have already searched this space! Enter some new coordinates." << endl;		// Tells player 2 they need to search elsewhere
			cout << "X axis - ";				// Prompts for x coordinate
			xCoordinate = GetCoordinate();		// Gets x coordinate
			cout << "Y axis - ";				// Prompts for y coordinate
			yCoordinate = GetCoordinate();		// Gets y coordinate
		}
		if (treasureArray[xCoordinate][yCoordinate] == "X")		// If player 2 enters the coordinates of a treasure
		{
			displayArray[xCoordinate][yCoordinate] = "X";		// Changes the display grid to reflect the found treasure
			cout << endl << "Found a treasure!" << endl;		// Tells player 2 they found a treasure
			treasureTracker++;									// Increments the tracker by 1 so player 2 knows they're on the next treasure

		}
		if (treasureArray[xCoordinate][yCoordinate] != "X")		// If player 2 enters the coordinates of a blank space
		{
			displayArray[xCoordinate][yCoordinate] = "N";		// Changes the display grid to reflect unfound treasure
			cout << endl << "No treasure here! ";				// Tells player 2 there's no treasure at the entered coordinates
			lives--;											// Decrements lives by 1
			cout << lives << " lives left!" << endl;			// Tells player 2 how many lives they have left
		}
	}
	if (lives == 0)		// If player 2 runs out of lives
	{
		cout << endl << "Player 1 wins!" << endl;		// Player 1 wins
	}
}

void DisplayArray(string displayArray[8][8])		// This function displays a grid to player 2, showing their progress in the game
{
	int count, count2;		// Used in counting loop

	cout << endl << "  0 1 2 3 4 5 6 7" << endl;	// Displays column number across the top of the grid

	for (count = 0; count < 8; count++)		// Counts across the y axis
	{
		cout << count;								// Displays the row number 
		for (count2 = 0; count2 < 8; count2++)		// Counts across the x axis
		{
			cout << " " << displayArray[count][count2];		// Displays the elements of the array
		}
		cout << endl;		// Ends line when 8 elements are displayed across the x axis, providing an 8x8 grid appearance
	}
}


Appendix 3
Exercise 3
#include <iostream>
#include <string>
#include <sstream>

using namespace std;

// Declaring functions

int TextToIntStream(string input);
float TextToFloatStream(string input);
string PlayerChoice(bool playerTurn, bool bombUsed, bool blitzUsed);
bool GridFullCheck(string connectGrid[6][6]);
int ValidateColumn(string connectGrid[6][6]);
bool ColumnFree(int column, string connectGrid[6][6]);
int ColumnInputCheck();
void DisplayGrid(string connectGrid[6][6]);
int CounterInsert(int column, string connectGrid[6][6]);
int BlitzColumn();

int main(int argc, char *argv[])
{
	int count, count2;
	int turnCount = 1;	// Keeps track of the turns
	int column, counterPosition;
	bool playerTurn = false;			// False means its player 1's turn, true is player 2's turn
	bool player1Bomb = false, player2Bomb = false;	// Each players' bombs, when set to false they are available, when true they are used
	bool player1Blitz = false, player2Blitz = false;	// Each players' blitz option, when false they are available, when true they are used
	bool columnFree;
	bool gridFull = false;	// When the grid is full, the game ends
	string connectGrid[6][6];	// Connect four grid
	string input = "";

	for (count = 0; count < 6; count++)		// Sets the values of the grid to '-'
	{
		for (count2 = 0; count2 < 6; count2++)
		{
			connectGrid[count][count2] = "-";
		}
	}

	while (gridFull == false)	// While the grid has an available space
	{
		gridFull = GridFullCheck(connectGrid);	// Performs a check on the grid to see if it has a free space
		if (gridFull == true)	// If the grid is full, end program
		{
			cin.get();
			return 0;
		}

		DisplayGrid(connectGrid);

		if (playerTurn == false)	// Player 1's turn
		{
			input = PlayerChoice(playerTurn, player1Bomb, player1Blitz);
			if (input == "C")
			{
				column = ValidateColumn(connectGrid);	// Gets the user to enter a column number which is error checked to be inside a valid range AND be in a column with a free space
				counterPosition = CounterInsert(column, connectGrid);	// Gets the position of where the counter is going to land
				connectGrid[counterPosition][column] = "X";		// Insert an 'X' counter
				playerTurn = true;
			}
			if (input == "B")
			{
				if (player1Blitz == false)
				{
					column = BlitzColumn();
					for (count = 0; count < 6; count++)
					{
						connectGrid[count][column] = "-";
					}
					player1Blitz = true;
					playerTurn = true;
				}
				else
				{
					cout << "Already used a blitz" << endl;
				}
			}
		}
		else if (playerTurn == true)		// Player 2's turn
		{
			input = PlayerChoice(playerTurn, player2Bomb, player2Blitz);
			if (input == "C")
			{
				column = ValidateColumn(connectGrid);	// Gets the user to enter a column number which is error checked to be inside a valid range AND be in a column with a free space
				counterPosition = CounterInsert(column, connectGrid);	// Gets the position of where the counter is going to land
				connectGrid[counterPosition][column] = "O";		// Insert an 'X' counter
				playerTurn = false;
			}
			if (input == "B")
			{
				if (player2Blitz == false)
				{
					column = BlitzColumn();
					for (count = 0; count < 6; count++)
					{
						connectGrid[count][column] = "-";
					}
					player2Blitz = true;
					playerTurn = false;
				}
				else
				{
					cout << "Already used a blitz" << endl;
				}
			}
		}
	}
}

int TextToIntStream(string input)	// Streams a string input into an int
{
	int number;
	stringstream stream;
	stream.str(input);
	stream >> number;
	stream.clear();

	return number;
}

float TextToFloatStream(string input)	// Streams a string input into a float
{
	float number;
	stringstream stream;
	stream.str(input);
	stream >> number;
	stream.clear();

	return number;
}

string PlayerChoice(bool playerTurn, bool bombUsed, bool blitzUsed)
{
	string input = "";
	int playerNum;
	
	if (playerTurn == false)
	{
		playerNum = 1;
	}
	if (playerTurn == true)
	{
		playerNum = 2;
	}
	
	cout << endl << "Player " << playerNum << "'s turn!" << endl;
	if (bombUsed == false && blitzUsed == false)
	{
		cout << "Enter 'C' to insert a counter, 'B' to blitz a column, or 'T' to insert a time bomb: ";
		getline(cin, input);
		while (input != "C" && input != "B" && input != "T")
		{
			cout << endl << "Enter 'C', 'B' or 'T' : ";
			getline(cin, input);
		}
		cout << endl;
		return input;
	}
	if (bombUsed == true && blitzUsed == false)
	{
		cout << "Enter 'C' to insert a counter or 'B' to blitz a column: ";
		getline(cin, input);
		while (input != "C" && input != "B")
		{
			cout << endl << "Enter 'C' or 'B' : ";
			getline(cin, input);
		}
		return input;
	}
	if (bombUsed == false && blitzUsed == true)
	{
		cout << "Enter 'C' to insert a counter or 'T' to insert a time bomb: ";
		getline(cin, input);
		while (input != "C" && input != "T")
		{
			cout << endl << "Enter 'C' or 'T' : ";
			getline(cin, input);
		}
		return input;
	}
	if (bombUsed == true && blitzUsed == true)
	{
		return "C";
	}
}

bool GridFullCheck(string connectGrid[6][6])
{
	int count, count2;

	for (count = 0; count < 6; count++)
	{
		count2 = 0;
		if (connectGrid[count][0] != "-")
		{
			count2++;
		}
		if (count2 == 6)
		{
			cout << "No more columns are free, so game over!" << endl;
			return true;
		}
	}
	return false;
}

int ValidateColumn(string connectGrid[6][6])
{
	bool columnFree = false;
	string input = "";
	int column;

	
	while (columnFree == false)
	{
		column = ColumnInputCheck();
		
		columnFree = ColumnFree(column, connectGrid);
		while (columnFree == false)
		{
			cout << "This column is full - please enter a new column" << endl;
			column = ColumnInputCheck();
			columnFree = ColumnFree(column, connectGrid);
		}
	}

	return column;
}

int ColumnInputCheck()
{
	string input = "";
	int column;

	cout << "Enter a column number between 0 - 6: ";
	getline(cin, input);
	column = TextToIntStream(input);
	while (column < 0 || column > 6)
	{
		cout << endl << "Please enter a column number between 0 - 6: ";
		getline(cin, input);
		column = TextToIntStream(input);
	}
	cout << endl;

	return column;
}

bool ColumnFree(int column, string connectGrid[6][6])
{
	if (connectGrid[0][column] == "-")
	{
		return true;
	}
	else
	{
		return false;
	}
}

void DisplayGrid(string connectGrid[6][6])
{
	int count, count2;
	cout << "0  1  2  3  4  5" << endl;
	for (count = 0; count < 6; count++)
	{
		for (count2 = 0; count2 < 6; count2++)
		{
			cout << connectGrid[count][count2] << "  ";
		}
		cout << endl;
	}
}

int CounterInsert(int column, string connectGrid[6][6])
{
	int count;

	for (count = 0; count < 6; count++)
	{
		if (connectGrid[count][column] == "-" && connectGrid[count+1][column] != "-")
		{
			return count;
		}
	}
}

int BlitzColumn()
{
	int column;
	cout << "Which column would you like to clear?" << endl;
	column = ColumnInputCheck();

	return column;
}
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Exercise 1 - Solutions to Problems
1. An array for 7 integers can hold player 1's input. A for loop will be established, where
it will count up from @ to 6, totalling 7 loops.

Within the for loop, the program will prompt the user for an input.

2. IF entered number is greater than or equal to 1 AND less than or equal to 10, proceed to
solution 3.

ELSE enter a loop which continues to ask for valid input.

3. IF the number entered is the first within the array, do not check the previous number.
IF the number entered is equal to the previous number in the array, enter a WHILE loop that
asks for new input, where the loop breaks upon valid input.

IF the number is not equal to the previous number, continue until the 7 values are entered.
4. output the first value in the list of numbers.

5. Output a prompt for player 2 to enter higher 'H' or lower 'L'.

6. IF player 2 input true, go to solution 7, ELSE player 1 wins.

7. Display next value in list using a counting loop, prompt for 'H' or ‘'L'. If player 2
makes an incorrect guess, output player 1 winner and break the counting loop.

8. If the counting loop ends without breaking, player 2 wins.
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Build a two player game where the first player hides 3 hidden treasures and the second has to
guess where they are by entering the X and Y coordinates of a location on an 8x8 grid. The
player starts with 3 lives. If they fail to find the treasure then an N character should be placed
on the grid and they lose a life. An X should be displayed if they find the treasure, and they
win if they over all three treasures. The player grid should be re-displayed after each
guess, as well as appropriate messages such You found the first treasure”. The game
might look like tk
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Exercise 2 - Problems Identified
1. Player 1 needs to enter an X and a Y coordinate for 3 different treasures to be hidden in an 8x8 array.

2. A grid with hidden treasure is displayed to player 2 before coordinates are entered.

3. Player 2 needs to guess the coordinates of these treasures.

4. Player 2 has 3 lives, each incorrect guess as to where treasure is takes a life off and marks the guessed location with N.
5. If player 2 guesses correct, the guessed location is marked with an X.

6. If all treasure is discovered, player 2 wins. If player 2 loses all their lives, player 1 wins.
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Exercise 2 - Possible Solutions

dinate, both
. Repeat until

1. Have a counting loop run 3 times. Each pass, ask the user to enter an X coordinate, then a Y c
between @ and 7. Once the coordinates have been entered, set the value of treasure array[x][y] =
an array with 3 treasures is made.

2. Create a second 2D array and set all elements to a '-'. Use a counting loop within a counting loop to display

hiddenArray[count][count2] to the user.

3. Have the user enter two numbers, both between @ and 7. These are used as the x-coordinate and y-coordinate.

4. IF treasurearray[x][y] = "-", then set hiddenarray[x][y] to “N", and decrement lives by 1.

5. IF treasureArray[x][y] = X", then set hiddenArray[x][y] to "X", and increment a variable that tracks treasures

found by 1.

6. IF treasureTracker = 3, then player 2 wins. If lives = 0, player 1 wins.
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{

| displayArray[xCoordinate][yCoordinate] = "X";
cout << endl << "Found a treasure!” << endl;
treasureTracker++;

¥
if (treasureArray[xCoordinate][yCoordinate]

X"y

displayarray[xCoordinate] [yCoordinate]
cout << endl << "No treasure here! "
lives
cout << lives << " lives left!” << endl;

<< treasureTracker <<
/1 Prompts player 2 to enter x coordinate
1/ Gets x coordinate

is!” « endl; // Tells player 2 which

11 Prompts for y coordinate
17 Gets y coordinate

i cout << endl < "You have already searched this space! Enter some new coordinates.” << endl;
11 Prompts for x coordinate

17 Gets x coordinate

11 Prompts for y coordinate

17 Gets y coordinate

17 TF player 2 enters the coordinates of a treas

17 Changes the display grid to reflect the founc
/7 Tells player 2 they found a treasure
17 Increments the tracker by 1 so player 2 knows

17 TF player 2 enters the coordinates of a blank

17 changes the display grid to reflect unfound t
77 Tells player 2 there's no treasure at the ent
17 Decrements lives by 1

17 Tells player 2 how many lives they have left
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cout << "Enter coordinate: "; 11
getline(cin, input); 11
coordinate = TextToIntStream(input);  //

while (coordinate < @ || coordinate > 7)

{

cout <« "Enter a valid coordinate: "
| getline(cin, input);
coordinate = TextToIntstrean(input);

¥

return coordinate; 11 Returns error
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No treasure here! 2 lives left!
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Guess where treasure 1 is!
X axis - Enter coordinate: @
Y axis - Enter coordinate: @

Found a treasure!
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Guess where treasure 2 is!
X axis - Enter coordinate:
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Guess where treasure 2 is!
X axis - Enter coordinate: 6
Y axis - Enter coordinate: 6

No treasure here! @ lives left!

Player 1 wins!
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Guess where treasure 3 is!
X axis - Enter coordinate: @
Y axis - Enter coordinate: 1

Found a treasure!

NOoauswheEOoO

Player 2 wins!
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le game which allows the players to select the column they
wish to drop their counter (0 or X) down. The program should be able to detect a winning
horizontal, vertical or diagonal line of 4 matching counters, then stop the game and declare
the winner. However in our version of the game, we will allow each player two optional
special moves that they can each play once during the game. These are:
1. BLITZ activated by pressing the B key and selecting a column to clear.

2. TIME BOMB activated by pressing the T key and selecting a column. This places a
special symbol “*” in the selected column as normal. However it clears the counters
surrounding it horizontally, vertically and diagonally after the next player has made 2
more move:

The game might look like this:

Player 1 X
- - - - - - Player2 0

[
MM
<]

[Player 1 Select Column >
o 1 2 3 4 5  PlayerlX
- - - - - Player2 0

X
X

OOoO X'
oMM "
[eX-

X

[Player 2 Select Column >
Blitz please select column >

o 1 2 3 4 5 PlayelX
- - - - - - Player20

OOoO X'
oMM "
oo !
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Exercise 3 - Problems Identified
1. Turn based two player game, one player has ‘X' counters and the other has 'O’ counters

2. 6x6 grid, requires players to select a column and insert a counter at the lowest point in
the grid.

3. Detect when either ‘X' or ‘0" connect-four either horizontally, vertically or diagonally.
4. Blitz function allows each player to clear a column of counters once per game.
5. Time bomb function allows each player to insert a bomb counter into a column, and after

the next player has made 2 more moves (i.e. 4 turns after inserting the bomb), the bomb will
detonate and clear the counters in a 3x3 space around it.
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Exercise 3 - Possible Solutions

1. Have a bool keep track of which player's turn it is. If false, player 1's turn, if true
then player 2's turn.

2. Create a 20 array [6][6] with all values set to '-'. A function can be made to get a
valid counter input, and a function can be used to determine the lowest point in the column
it will land at by checking the values in that column and looking for an empty space. If no
empty space, ask for a new colum to insert to.

3. Whenever a counter is inserted, run a checking function that looks for victory conditions
- connect four vertically, horizontally or diagonally. Everytime a counter of the same type
is found in the same plane, then increase a tracker by 1. If tracker reaches 4, the player
with that counter type wins.

4. If a player enters 'B' or 'b' on their turn, check a bool called blitzUsed AND check
which player's turn it is. If true AND player 1's turn, prompt new turn input. If false AND
player 1's turn, set blitzUsed to true, then run blitz function where they select a column
number and clear the values held there (i.e. set all counters to '-'). Replace player 1 with
2 when it's 2's turn.

5. Using the same concept as blitz, entering 'T' at the turn input checks a bool bombUsed.
If true AND player 1's turn, prompt for new input. If false AND player 1's turn, set
bombUsed to true and run bomb function. Replace player 1 with 2 when it's 2's turn. Bomb
function can have the current player pass a bomb counter into a column insertion function,
which lets a player select the column. Once inserted, have a variable hold the turn number
which the bomb detonates. When turn number is reached, set all counters in a 3x3 around the

bomb to ‘-, and counters that are above the bomb when it detonates must fall down to the
next available space.
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Player 1's turn!
Enter 'C' to insert a counter, 'B' to blitz a column, or 'T' to insert a time bomb: C

Enter a column number between @ - 6: ©

Player 2's turn!
Enter 'C' to insert a counter, 'B' to blitz a column, or 'T' to insert a time bomb:
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Player 2's turn!
Enter 'C' to insert a counter, 'B' to blitz a column, or 'T' to insert a time bomb: C

Enter a column number between © - 6: ©

Player 1's turn!
Enter 'C' to insert a counter, 'B' to blitz a column, or 'T' to insert a time bomb:
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Player 1's turn!
Enter 'C' to insert a counter, 'B' to blitz a column, or 'T' to insert a time bomb: C

Enter a column number between © - 6: ©

This column is full - please enter a new column
Enter a column number between © - 6:




image41.png
X O X0 X000
X O X0 XOoRr
'

'

'

'

Player 1's turn!
Enter 'C' to insert a counter, 'B' to blitz a column, or 'T' to insert a time bomb: B

Which column would you like to clear?
Enter a column number between © - 6: ©

!
X O XO0XOr
\

\

\

\

Player 2's turn!
Enter 'C' to insert a counter, 'B' to blitz a column, or 'T' to insert a time bomb:
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Player 1's turn!
Enter 'C' to insert a counter or 'T' to insert a time bomb: B

Enter 'C' or 'T' :




