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[bookmark: _Toc5393670]Introduction

Throughout this assignment, I will be creating/coding three games in Visual Studio using the coding language C++. These games being a ‘Higher or Lower’ game, a version of the classic game ‘Battleships’ and a version of ‘Connect Four’. I will show how I have coded these games along with any problems I have come across in the coding process. I will be preforming tests throughout the coding process and showing the results of these tests. 

1.0) [bookmark: _Toc5393671]Task 1

In task one of this assignment, the task that has been set is to create a ‘Higher or Lower’ game where player 1 chooses 7 numbers between 1-10. Player 2 will then be shown each number one by one and must guess if the next number is higher or lower than the last one. They will have only 1 life to do so, if they guess all correctly, they win, however by guessing one wrong, player 1 will win.
[image: ]Below is a flow chart of how the game should basically run:









1.1) [bookmark: _Toc5393672]Test 1
The first test I wanted to do was to make sure my instructions displayed properly upon start up of the game. The code I used to display the instructions is:
	cout << "Weclome to Higher or Lower!" << endl;
	cout << "The rules are simple! Player 1 chooses 7 numbers, and Player 2 must guess if it is HIGHER or, you guessed it,  LOWER!" << endl;
	cout << "Player 2 will only have one life to guess correctly! Guess all correct and you win. Guess incorrectly and Player 1 wins!" << endl;
	cout << "Player 1 press enter to start inputting your numbers!" << endl;
	cin.get(); //Pause aka an input is required before next line of code starts
Below is a screenshot of what took place:
[image: ]
The code I used worked as intended. All instructions are displayed for Player 1 and the code does not continue until Player 1 does an input of some kind (E.g. hitting enter).

1.2) [bookmark: _Toc5393673]Problem 1
The first problem I came across was not knowing how to code in the ability to have Player 1 only be able to enter numbers between 1 – 10. Below is a scan (from my notepad) on how I thought the code might look. 
[image: ]
I then attempted to put this idea into reality, and I did.
1.3) [bookmark: _Toc5393674]Test 2
In trying to put the idea I had for code (from above) into my program, this is the code I came up with:
	for (count = 0; count < 7; count++) {
		
		cout << count << ") Please enter a number between 1-10: ";
		getline(cin, input);
		stream.str(input);
		stream >> player1[count];
		stream.clear();
		if (player1[count] < 1) {
			cout << "Please remeber to use numbers between 1-10!" << endl;
			cout << count << ") Please enter a number between 1-10: ";
			getline(cin, input);
			stream.str(input);
			stream >> player1[count];
			stream.clear();
			if (player1[count] > 10) {
				cout << "Please remeber to use numbers between 1-10!" << endl;
				cout << count << ") Please enter a number between 1-10: ";
				getline(cin, input);
				stream.str(input);
				stream >> player1[count];
				stream.clear();
			}
		}

	}
The idea is to have a for loop to repeat the code 7 times as Player 1 must enter 7 numbers. The if functions are trying to determine if the number entered by Player 1 is below 1 or above 10, and if so, is telling Player 1 again to please use numbers between 1-10, and then gives them the chance to enter a number again. Below is the results from the test.
[image: ]
The code did not work entirely. It worked for the first instance of Player 1 attempting to enter a number outside 1-10 but didn’t block the second attempt. 
1.4) [bookmark: _Toc5393675]Problem 1 continued
As the first attempt at only allowing numbers between 1-10 to be entered failed, I tried again. Below is a scan of the second idea I thought of:
[image: ]
This time instead of using an if statement, a while loop will be used instead. The purpose of this is to say while Player 1’s input is below 1 or above 10, to repeatedly ask them to enter a number between 1-10 until they comply. Once this condition has been met, allow Player 1 to continue to the next number. The code I used is below:
	for (count = 0; count < 7; count++) {
		
		while (player1[count] < 1 || player1[count] > 10) {
		cout << count << ") Please enter a number between 1-10: ";
		getline(cin, input);
		stream.str(input);
		stream >> player1[count];
		stream.clear();
		}

	}
	cout << "All numbers entered successfully! Press enter to hide numbers ready for player 2!";
	cin.get();
	system("CLS"); //Clears screen
1.5) [bookmark: _Toc5393676]Test 3
Once I had entered the code, I was ready to test if my second attempt of blocking numbers other than numbers between 1-10 would work. Below is the screenshot of my results from testing the code:
[image: ]
As shown above, the code works. When attempting to enter a number outside the range of 1 to 10 the code repeats itself until a number between the range of 1 to 10 is entered. You can see this by the numbers at the side (e.g. “2)”) being repeated until the condition is met. 
1.6) [bookmark: _Toc5393677]Test 4
With the code for Player 1 out of the way, it is time to begin with the code for Player 2’s turn. This started by reclarifying the rules with Player 2 and having them displayed on the screen. The code used was:
	cout << "Numbers have been hidden! Please call Player 2!" << endl;
	cout << "Press enter to start guessing Player 2!" << endl;

	cin.get();

	cout << "Player 2, it is time to guess Hihher or lower! Please remember to type in capitals only using the letters H and L to symbolise Higher and Lower" << endl;
The result of the test is shown below:
[image: ]
The code worked as planned and the instructions were shown to Player 2. 
1.7) [bookmark: _Toc5393678]Problem 2
The second problem I encountered was trying to figure out how to compare Player 2’s guess to Player 1’s number. I had an idea of the basic concept of how I wanted it to work, and that is shown below:
[image: ]

1.8) [bookmark: _Toc5393679]Test 5
The next part is to code the actual higher or lower function of the game by displaying Player 1’s entered number and then having Player 2 guess if the next number Player 1 entered is higher or lower than the previous.  The code ended up being like this inside of a function:
void check(int player1[]) {
	int count;
	string guess;

	for (count = 0; count < 6; count++) {

		guess = player2Guess(player1, count);  // "H" or "L"
		if (guess == "H")
		{
			if (player1[count] < player1[count + 1])
			{
				// CORRECT
				cout << "That was correct! Well done!" << endl;
			}
			else
			{
				// INCORRECT
				cout << "Sorry that was incorrect! Player 1 wins!" << endl;
				cin.get();
				break;
			}
		}
		else  // L
		{
			if (player1[count] >= player1[count + 1])
			{
				// CORRECT
				cout << "That was correct! Well done!" << endl;
			}
			else
			{
				// INCORRECT
				cout << "Sorry that was incorrect! Player 1 wins!" << endl;
				cin.get();
				break;
			}
		}
	}
For the test I used numbers 1 – 7 as the 7 numbers entered by Player 1. The results of the tests of this code are in the screenshots below:




(All correct)
[image: ]
(Answered incorrectly)
[image: ]
The code works as intended. By guessing all higher or lowers correctly, Player 2 can successfully win the game, where as if they get one wrong, they lose the game.
1.9) [bookmark: _Toc5393680]Summary of Task 1
All the coding for task 1 has been completed. As a game, it works with full functionality. In terms of difficulty, I didn’t have too many problems with this task, and the ones I did have, I got around fairly easily.










2.0) [bookmark: _Toc5393681]Task 2
In task two of this assignment, the task that has been set is to create a version of the classic ‘Battleships’ game. However, in this version, where player 1 chooses 3 sets of x, y coordinates between the numbers between 1-10. Player 2 will then have 3 lives to guess each of those coordinates. If they guess all three correctly, they will win the game, however if they guess incorrectly, they will lose a life and be asked to guess again. A flow chart of how the game should look is behind:
[image: ]
2.1) [bookmark: _Toc5393682]Problem 1
The first problem I came across in this task was figuring out how to create and present a 9 x 9 grid on the control panel interface. I knew I would need to use a loop function to be able to display the grid. So that the grid isn’t invisible, the idea was to use the character ‘-‘ as the identifier for the grid. The code I ended up coming up with was what is shown below:
[image: ]
[image: ]
2.2) [bookmark: _Toc5393683]Test 1
The next course of action is to test the code I had created and to see if the grid displays as intended. The results of the test are below:
[image: ]
2.3) [bookmark: _Toc5393684]Test 2
I created a sub-routine (Function) to have Player 1 enter the three sets of coordinates for the game. In this function, it also takes the coordinates entered by Player 1, finds where they would be placed on the grid (That was created earlier) and change the ‘-‘ character to a capital ‘X’ to indicate the coordinates chosen. The code looks like: 
void Player1Choice(char grid[][9]) {
	string input;
	stringstream stream;
	int count;
	int x;
	int y;

	//int coordsXY[3][3];
	//int coordsX[3];
	//int coordsY[3];

	for (count = 0; count < 3; count++) {

		cout << "Player 1 please enter your X coordinate between 1 - 8" << endl << "X: ";
		getline(cin, input);
		stream.str(input);
		stream >> x;
		stream.clear();

		cout << "Player 1 please enter your Y coordinate between 1 - 8" << endl << "Y: ";
		getline(cin, input);
		stream.str(input);
		stream >> y;
		stream.clear();

		grid[y][x] = 'X';
	}
}











The results of the code and tests are shown below:
[image: ]
The code I have written works correctly. The X’s have been applied to the grid in correct fashion and match the coordinates provided by Player 1. 
2.4) [bookmark: _Toc5393685]Test 3
Now that the code for Player 1 has been coded, it is time to move on to Player 2’s part of the game. I need to ask Player 2 to guess coordinates, and if they are guessed correctly then the X’s on the grid would change to a ‘H’ for “Hit” or an ‘M’ for “Miss” if guessed incorrectly. The code looks like this: 
void Player2Guess(char grid[][9]) {

	string input;
	stringstream stream;
	int count;
	int xGuess;
	int yGuess;
	int lives;

	for (count = 0; count < 3; count++) {

		cout << "Player 2 please enter your X guess coordinate between 1 - 8" << endl << "X: ";
		getline(cin, input);
		stream.str(input);
		stream >> xGuess;
		stream.clear();

		cout << "Player 2 please enter your Y coordinate between 1 - 8" << endl << "Y: ";
		getline(cin, input);
		stream.str(input);
		stream >> yGuess;
		stream.clear();

		if (grid[yGuess][xGuess] == 'X') {
			grid[yGuess][xGuess] = 'H';
		}
		else {
			grid[yGuess][xGuess] = 'M';
			lives = 3;
			lives = lives - 1;
			cout << "You have lost a life! You have " << lives << " remaining!" << endl;
		}
	}

}
The results from my code are below:
[image: ]
The code works as intended to a point. The correctly guesses points get changes to a H and the incorrect ones get chanced to an M. Where it stops working properly, is with the lives section. Which brings me to my next problem.
2.5) [bookmark: _Toc5393686]Problem 2
If the code were to run again, to continue the game, the lives section would get set back to 3 rather than continuing from 2. This means that the game would continue indefinitely. I was unable to fix this problem and could not figure out how to get the 3 lives to work properly. By being unable to figure this problem out, it also led to another one.

2.6) [bookmark: _Toc5393687]Problem 3
By being unable to work out the lives code I was also unable to tell the code to only continue to the second, and third (if needed) attempt of the game. So as the code is right now, the game will run three times by default. 
3.0) [bookmark: _Toc5393688]Appendix
3.1) [bookmark: _Toc5393689]Task 1 code:
4.0) #include <string>
5.0) #include <iostream>        
6.0) #include <sstream>
7.0) #include <stdlib.h>
8.0) 
9.0) using namespace std;
10.0) 
11.0) void check(int player1[]);
12.0) string player2Guess(int player1[]);
13.0) 
14.0) int main(int argc, char *argv[]) {
15.0) 
16.0) 	stringstream stream;
17.0) 	string input;
18.0) 	string result;
19.0) 
20.0) 	int player1[7];
21.0) 	int count;
22.0) 	string higherLower;
23.0) 
24.0) 	cout << "Weclome to Higher or Lower!" << endl;
25.0) 	cout << "The rules are simple! Player 1 chooses 7 numbers, and Player 2 must guess if it is HIGHER or, you guessed it,  LOWER!" << endl;
26.0) 	cout << "Player 2 will only have one life to guess correctly! Guess all correct and you win. Guess incorrectly and Player 1 wins!" << endl;
27.0) 	cout << "Player 1 press enter to start inputting your numbers!" << endl;
28.0) 	cin.get();
29.0) 
30.0) 	for (count = 0; count < 7; count++) {
31.0) 		
32.0) 		while (player1[count] < 1 || player1[count] > 10) {
33.0) 		cout << count << ") Please enter a number between 1-10: ";
34.0) 		getline(cin, input);
35.0) 		stream.str(input);
36.0) 		stream >> player1[count];
37.0) 		stream.clear();
38.0) 		}
39.0) 
40.0) 	}
41.0) 	cout << "All numbers entered successfully! Press enter to hide numbers ready for player 2!";
42.0) 	cin.get();
43.0) 	system("CLS"); //Clears screen
44.0) 	cout << "Numbers have been hidden! Please call Player 2!" << endl;
45.0) 	cout << "Press enter to start guessing Player 2!" << endl;
46.0) 
47.0) 	cin.get();
48.0) 
49.0) 	cout << "Player 2, it is time to guess Hihher or lower! Please remember to type in capitals only using the" << endl << "letters H and L to symbolise Higher and Lower" << endl;
50.0) 	//cout << "Player 1's first number was: " << player1[1] << ". Do you think the next number is H or L? ";
51.0) 
52.0) 	check(player1);
53.0) 
54.0) 	return(0);
55.0) }
56.0) 
57.0) string player2Guess(int player1[], int number) {
58.0) 	string input;
59.0) 
60.0) 	cout << "Player 1's number was: " << player1[number] << ". Do you think the next number is H or L? ";
61.0) 	getline(cin, input);
62.0) 	
63.0) 	return input;
64.0) 	}
65.0) 
66.0) void check(int player1[]) {
67.0) 	int count;
68.0) 	string guess;
69.0) 
70.0) 	for (count = 0; count < 6; count++) {
71.0) 
72.0) 		guess = player2Guess(player1, count);  // "H" or "L"
73.0) 
74.0) 		if (guess == "H")
75.0) 		{
76.0) 			if (player1[count] < player1[count + 1])
77.0) 			{
78.0) 				// CORRECT
79.0) 				cout << "That was correct! Well done!" << endl;
80.0) 			}
81.0) 			else
82.0) 			{
83.0) 				// INCORRECT
84.0) 				cout << "Sorry that was incorrect! Player 1 wins!" << endl;
85.0) 				cin.get();
86.0) 				break;
87.0) 			}
88.0) 		}
89.0) 		else  // L
90.0) 		{
91.0) 			if (player1[count] >= player1[count + 1])
92.0) 			{
93.0) 				// CORRECT
94.0) 				cout << "That was correct! Well done!" << endl;
95.0) 			}
96.0) 			else
97.0) 			{
98.0) 				// INCORRECT
99.0) 				cout << "Sorry that was incorrect! Player 1 wins!" << endl;
100.0) 				cin.get();
101.0) 				break;
102.0) 			}
103.0) 		}
104.0) 	}
105.0) }

[bookmark: _Toc5393690]3.2) Task 2 Code
#include <string>
#include <iostream>        
#include <sstream>
#include <stdlib.h>

using namespace std;

void GridDisplay(char grid[][9]);
void Player1Choice(char grid[][9]);
void Player2Guess(char grid[][9]);


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

	char gridDisplay[9][9]{
					{' ', '1', '2', '3', '4', '5', '6', '7', '8'},
					{'1', '-', '-', '-','-', '-', '-', '-', '-'},
					{'2', '-', '-', '-','-', '-', '-', '-', '-'},
					{'3', '-', '-', '-','-', '-', '-', '-', '-'},
					{'4', '-', '-', '-','-', '-', '-', '-', '-'},
					{'5', '-', '-', '-','-', '-', '-', '-', '-'},
					{'6', '-', '-', '-','-', '-', '-', '-', '-'},
					{'7', '-', '-', '-','-', '-', '-', '-', '-'},
					{'8', '-', '-', '-','-', '-', '-', '-', '-'},

	};
	char gridDisplay2[9][9]{
				{' ', '1', '2', '3', '4', '5', '6', '7', '8'},
				{'1', '-', '-', '-','-', '-', '-', '-', '-'},
				{'2', '-', '-', '-','-', '-', '-', '-', '-'},
				{'3', '-', '-', '-','-', '-', '-', '-', '-'},
				{'4', '-', '-', '-','-', '-', '-', '-', '-'},
				{'5', '-', '-', '-','-', '-', '-', '-', '-'},
				{'6', '-', '-', '-','-', '-', '-', '-', '-'},
				{'7', '-', '-', '-','-', '-', '-', '-', '-'},
				{'8', '-', '-', '-','-', '-', '-', '-', '-'},

	};
	char gridDisplay3[9][9]{
				{' ', '1', '2', '3', '4', '5', '6', '7', '8'},
				{'1', '-', '-', '-','-', '-', '-', '-', '-'},
				{'2', '-', '-', '-','-', '-', '-', '-', '-'},
				{'3', '-', '-', '-','-', '-', '-', '-', '-'},
				{'4', '-', '-', '-','-', '-', '-', '-', '-'},
				{'5', '-', '-', '-','-', '-', '-', '-', '-'},
				{'6', '-', '-', '-','-', '-', '-', '-', '-'},
				{'7', '-', '-', '-','-', '-', '-', '-', '-'},
				{'8', '-', '-', '-','-', '-', '-', '-', '-'},

	};


	GridDisplay(gridDisplay);
	Player1Choice(gridDisplay);
	system("CLS");
	Player2Guess(gridDisplay);
	GridDisplay(gridDisplay);
	system("CLS");
	cin.get();


	GridDisplay(gridDisplay2);
	Player1Choice(gridDisplay2);
	system("CLS");
	Player2Guess(gridDisplay2);
	GridDisplay(gridDisplay2);
	system("CLS");
	cin.get();


	GridDisplay(gridDisplay3);
	Player1Choice(gridDisplay3);
	system("CLS");
	Player2Guess(gridDisplay3);
	GridDisplay(gridDisplay3);

	cin.get();
	return 0;
}

void GridDisplay(char grid[][9])
{
	for (int i = 0; i < 9; i++) {

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

		cout << endl << endl;
	}
}

void Player1Choice(char grid[][9]) {
	string input;
	stringstream stream;
	int count;
	int x;
	int y;

	//int coordsXY[3][3];
	//int coordsX[3];
	//int coordsY[3];

	for (count = 0; count < 3; count++) {

		cout << "Player 1 please enter your X coordinate between 1 - 8" << endl << "X: ";
		getline(cin, input);
		stream.str(input);
		stream >> x;
		stream.clear();

		cout << "Player 1 please enter your Y coordinate between 1 - 8" << endl << "Y: ";
		getline(cin, input);
		stream.str(input);
		stream >> y;
		stream.clear();

		grid[y][x] = 'X';
	}
}

void Player2Guess(char grid[][9]) {

	string input;
	stringstream stream;
	int count;
	int xGuess;
	int yGuess;
	int lives;

	for (count = 0; count < 3; count++) {

		cout << "Player 2 please enter your X guess coordinate between 1 - 8" << endl << "X: ";
		getline(cin, input);
		stream.str(input);
		stream >> xGuess;
		stream.clear();

		cout << "Player 2 please enter your Y coordinate between 1 - 8" << endl << "Y: ";
		getline(cin, input);
		stream.str(input);
		stream >> yGuess;
		stream.clear();

		if (grid[yGuess][xGuess] == 'X') {
			grid[yGuess][xGuess] = 'H';
		}
		else {
			grid[yGuess][xGuess] = 'M';
			lives = 3;
			lives = lives - 1;
			cout << "You have lost a life! You have " << lives << " remaining!" << endl;
		}
	}

}
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Weclome to Higher or Lower!
The rules are simple! Player 1 chooses 7 numbers, and Player 2 must guess if it is HIGHER or, you guessed it, LOWER!
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Numbers have been hidden! Please call Player 2!
Press enter to start guessing Player 2!

Player 2, it is time to guess Hihher or lower! Please remember to type in capitals only using the
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Player 1's number was: 1. Do you think the next number is H or L?
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