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[bookmark: _Toc38661405]Exercise 1
[bookmark: _Toc38661406]Introduction to exercise
For the first exercise was to show how a variable can contain different types of values by declaring three variables. The variables that needed to be declared were a measurement of length and the number of products in a shopping cart. All these values needed to be inputted by the user. 
[bookmark: _Toc38661407]Issues
To do this I made a simple input system which asks the user to input the book title, book size and quantity. Once all the inputs are in place the user is asked to verify the details.
[image: ]
[bookmark: _Toc38661408]Exercise 2
[bookmark: _Toc38661409]Introduction to exercise 
The second exercise was to create a system which calculates the area of a shape. The user needs to enter the dimensions of the shape and the holes within it.
[bookmark: _Toc38661410]Issues 
The first thing I needed to do was to do some designs on  how I wanted the system to look when its finished, to do this I drew some templates on paper which are shown in Appendix 2.1. I wanted the system to be laid out in a clear format, so it looks neat, clean, and easy to use. I decided to separate the inputs of the three sets of measurement so there is less confusion as to what part the user is doing, this can be seen in Appendix 2.2. 
The second issue I had was I needed to ensure that the user cannot enter erroneous data, the user must only be able to enter numeric. To do this I used a while statement which checked the data entered, if data entered is correct then user continues as normal however, if user enters erroneous data then a message pops up saying "Invalid input - numerics only". The results showing that this system work is shown in Appendix 2.3.
[bookmark: _Toc38661411]Outcome
In the end I made a basic and simple to use system which calculates the area of a surface depending on the inputs. Below is a screenshot of the system in operation.
[image: ]
[bookmark: _Toc38661412]Exercise 3
[bookmark: _Toc38661413]Introduction to exercise
For this exercise I had to make a currency convertor which allows the user to input a set of prices in British pounds and have it converted into euro. The user should be allowed to enter an arbitarary of prices.
[bookmark: _Toc38661414]Issues
One of the issues I faced was only allowing numeric to be entered into the system, to overcome this I used a which statement, if the data entered was erroneous then a pop up comes onto screen which informs the user of an error and then allows the user to retry, if the correct data is inputted then the user continues as normal, evidence of the system working as expected is in Appendix 3.1.
The biggest issue I faced was while trying to solve this exercise was allowing the user to input a different amount of prices. This is something I could not solve so had to leave as it is. I set the limit for the amount of prices which can be inputted at 4.
[bookmark: _Toc38661415]Exercise 4
[bookmark: _Toc38661416]Introduction to exercise
The third exercise was to create a two-player game where one player hides three treasures and the other player must find them with only three lives. The game needed to be on a 8x8 grid where an ‘X’ is displayed if the player finds the treasure and a ‘N’ if there is nothing in the location.
[bookmark: _Toc38661417]Issues 
The first issue I encountered was how I wanted the game to be displayed to the players, I did this using different templates on paper, images in Appendix 4.1. I decided to go with the simple design which uses all numbers on the Y and X axis and a ‘-‘ showing a blank space, image in Appendix 4.1.2. 
The second issue I had was that the treasure locations kept displaying on the players screen when they were trying to guess. After many different trials I found out that I was using a 2-dimention array instead of a 3-dimention. I changed to a 2 layer 3-dimention array with the back layer being where player 1 hides the treasure and the front layer where player 2 guesses. When player 2 guesses the co-ordinates where the treasure is located the if statement checks if the co-ordinates match any where player 1 has hidden the treasure on the back layer of the array, if the co-ordinates come back as a match then an ‘X’ is displayed in the co-ordinate on the front layer of the array which is then displayed on screen, image is in Appendix 4.2.1. However, if player 2 guesses a location and it is doesn’t match the treasure hidden then a ‘N’ is placed where the player guessed and a life is deducted from their remaining lives, images in Appendix 4.2.2.
Another issue I faced was trying to get the array to be wider so it is displayed better on the screen, this was something which I tried to research but couldn’t find the answer so I had to leave as it is. I will continue to try different methods to change this however for now it is left as it is.
[bookmark: _Toc38661418]Outcome 
The final outcome of this exercise is displayed below, as you can see the game starts off by asking player 1 the X and Y co-ordinates of where they would like to place the treasure, once the treasure is placed the treasure map is displayed on screen for the player to see, this is repeated 2 more times to hide all three treasure. The next part is passed to the second player who is then instructed to put in the X and Y co-ordinates of where they think the treasure is hidden, if they guess correctly the map is displayed showing a ‘X’ in the correct place, if the player is wrong then an ‘N’ is placed where the player guessed and they loose a life, this is repeated until the player finds all three treasures or until they loose all their lives. 
[image: ]


[bookmark: _Toc38661419]Appendix 
1. Exercise 1
1.1. Code 
1. #include <string>
2. #include <iostream>        
3. #include <sstream>
4. #include <iomanip>
5. #include <ostream>
6. 
7. 
8. using namespace std;
9. 
10. int main(int argc, char* argv[])
11. {
12. 	cout << "Book Details" << endl;
13. 
14. 	cout << "Please enter book title:" << endl;
15. 	string bookTitle;
16. 	getline(cin, bookTitle);
17. 
18. 	cout << "Please enter book size:" << endl;
19. 	string bookSize;
20. 	getline(cin, bookSize);
21. 
22. 	cout << "Please enter quantity:" << endl;
23. 	string bookQuantity;
24. 	getline(cin, bookQuantity);
25. 
26. 	cout << "Are these details correct?" << endl;
27. 	cout << "Book title - " << bookTitle << endl;
28. 	cout << "Book size - " << bookSize << endl;
29. 	cout << "Quantity - " << bookQuantity << endl;
30. 
31. 	//pause
32. 	cin.get();
33. 	return 0;
34. }
2. Exercise 2
2.1. Layout 
2.1.1. Layout 1[image: ]
2.1.2. Layout 2[image: ]
2.2. End result[image: ]
2.3. Test input
2.3.1. Normal data
[image: ]
2.3.2. Erroneous data[image: ]
2.4. Code 
1. #include <string>
2. #include <iostream>        
3. #include <sstream>
4. #include <iomanip>
5. #include <ostream>
6. 
7. 
8. using namespace std;
9. 
10. int main(int argc, char* argv[])
11. {
12. 
13. 	cout << "Calculating area of shape" << endl;
14. 	cout << "Please enter all measurments in CM" << endl << endl;
15. 
16. 	//width for shape
17. 	cout << "Measurments for shape:" << endl;
18. 	cout << "Please enter width: ";
19. 	double shapeWidth;
20. 	cin >> shapeWidth;
21. 	while (cin.fail())
22. 	{
23. 		cout << endl << "Invalid input - numerics only" << endl;
24. 		cin.clear();
25. 		cin.ignore();
26. 		cout << endl << "Please enter width: ";
27. 		cin >> shapeWidth;
28. 	}
29. 	// height for shape
30. 	cout << "Please enter height: ";
31. 	double shapeHeight;
32. 	cin >> shapeHeight;
33. 	while (cin.fail())
34. 	{
35. 		cout << endl << "Invalid input - numerics only" << endl;
36. 		cin.clear();
37. 		cin.ignore();
38. 		cout << endl << "Please enter height: ";
39. 		cin >> shapeHeight;
40. 	}
41. 	cout << endl;
42. 
43. 	// height for cut out
44. 	cout << "Measurments for box cut-out:" << endl;
45. 	cout << "Please enter height: " ;
46. 	double boxHeight;
47. 	cin >> boxHeight;
48. 	while (cin.fail())
49. 	{
50. 		cout << endl << "Invalid input - numerics only" << endl;
51. 		cin.clear();
52. 		cin.ignore();
53. 		cout << endl << "Please enter height: ";
54. 		cin >> boxHeight;
55. 	}
56. 
57. 	// cut out width
58. 	cout << "please enter width: ";
59. 	double boxWidth;
60. 	cin >> boxWidth;
61. 	while (cin.fail())
62. 	{
63. 		cout << endl << "Invalid input - numerics only" << endl;
64. 		cin.clear();
65. 		cin.ignore();
66. 		cout << endl << "Please enter width: ";
67. 		cin >> boxWidth;
68. 	}
69. 	cout << endl;
70. 
71. 	//radius
72. 	cout << "Measurments for circle cut-out" << endl;
73. 	cout << "Please enter radius: ";
74. 	double circleRadius;
75. 	cin >> circleRadius;
76. 	while (cin.fail())
77. 	{
78. 		cout << endl << "Invalid input - numerics only" << endl;
79. 		cin.clear();
80. 		cin.ignore();
81. 		cout << endl << "Please enter radius: ";
82. 		cin >> circleRadius;
83. 	}
84. 	cout << endl;
85. 
86. 
87. 	double shapeArea;
88. 	shapeArea = shapeHeight * shapeWidth;
89. 
90. 	double boxArea;
91. 	boxArea = boxHeight * boxHeight;
92. 
93. 	double circleArea;
94. 	circleArea = (circleRadius * circleRadius) * 3.14;
95. 
96. 	double totalArea;
97. 	totalArea = shapeArea - boxArea - circleArea;
98. 
99. 	cout << "Area of shape is: " << totalArea << " cm" << endl;
100. 
101. 
102. 	//pause
103. 		cin.get();
104. 		return 0;
105. }
3. Exercise 3
3.1. Test input
3.1.1. Normal data [image: ]
3.1.2. Erroneous data [image: ]
3.2. Code 
4. #include <string>
5. #include <iostream>        
6. #include <sstream>
7. #include <iomanip>
8. #include <ostream>
9. 
10. 
11. using namespace std;
12. 
13. int main(int argc, char* argv[])
14. {
15. 	double price1;
16. 	double price2;
17. 	double price3;
18. 	double price4;
19. 
20. 	cout << "Currency convertor" << endl;
21. 	cout << "Please enter prices in GBP:" << endl;
22. 	cout << "First price: ";
23. 	cin >> price1;
24. 	while (cin.fail())
25. 	{
26. 		cout << endl << "Invalid input - numerics only" << endl;
27. 		cin.clear();
28. 		cin.ignore();
29. 		cout << endl << "Please enter first price: ";
30. 		cin >> price1;
31. 	}
32. 	cout << endl;
33. 
34. 	cout << "Second price: ";
35. 	cin >> price2;
36. 	while (cin.fail())
37. 	{
38. 		cout << endl << "Invalid input - numerics only" << endl;
39. 		cin.clear();
40. 		cin.ignore();
41. 		cout << endl << "Please enter second price: ";
42. 		cin >> price2;
43. 	}
44. 	cout << endl;
45. 
46. 	cout << "Third price: ";
47. 	cin >> price3;
48. 	while (cin.fail())
49. 	{
50. 		cout << endl << "Invalid input - numerics only" << endl;
51. 		cin.clear();
52. 		cin.ignore();
53. 		cout << endl << "Please enter third price: ";
54. 		cin >> price3;
55. 	}
56. 	cout << endl;
57. 
58. 	cout << "Fourth price: ";
59. 	cin >> price4;
60. 	while (cin.fail())
61. 	{
62. 		cout << endl << "Invalid input - numerics only" << endl;
63. 		cin.clear();
64. 		cin.ignore();
65. 		cout << endl << "Please enter fourth price: ";
66. 		cin >> price4;
67. 	}
68. 	cout << endl;
69. 
70. 	double totalGBP;
71. 	double totalEUR;
72. 
73. 	totalGBP = price1 + price2 + price3 + price4;
74. 	totalEUR = totalGBP * 1.15;
75. 
76. 	cout << endl << "Total in GBP: " << totalGBP;
77. 	cout << endl << "Total in EUR: " << totalEUR;
78. 
79. 
80. 
81. 	//pause
82. 	cin.get();
83. 	return 0;
84. }
4. Exercise 4
4.1. Game layout
4.1.1. Layout 1[image: ]

4.1.2. Layout 2[image: ]
4.1.3. Layout 3[image: ]

4.2. Response from player guess
4.2.1. Treasure found[image: ]
4.2.2. No treasure found[image: ]
4.3. Code 
1. #include <iostream>
2. #include <string>
3. #include <sstream>
4. #include <istream>
5. #include <array>
6. #include <iomanip>
7. 
8. using namespace std;
9. 
10. int main(int argc, char *argv[])
11. {
12. 
13. 	//map showing treasure
14. 	char map[8][8][2];
15. 	//map showing player guesses
16. 
17. 	int row;
18. 	int column;
19. 
20. 	for (row = 0; row < 8; row++)
21. 	{
22. 		for (column = 0; column < 8; column++)
23. 			//showing empty cells
24. 			map[row][column][0] = '-',
25. 			map[row][column][1] = '-',
26. 
27. 			//titles for player 2 map
28. 			map[0][0][0] = ' ' ,
29. 			map[1][0][0] = '1',
30. 			map[2][0][0] = '2',
31. 			map[3][0][0] = '3',
32. 			map[4][0][0] = '4',
33. 			map[5][0][0] = '5',
34. 			map[6][0][0] = '6',
35. 			map[7][0][0] = '7',
36. 			map[0][1][0] = '1',
37. 			map[0][2][0] = '2',
38. 			map[0][3][0] = '3',
39. 			map[0][4][0] = '4',
40. 			map[0][5][0] = '5',
41. 			map[0][6][0] = '6',
42. 			map[0][7][0] = '7',
43. 
44. 
45. 			map[0][0][1] = ' ',
46. 			map[1][0][1] = '1',
47. 			map[2][0][1] = '2',
48. 			map[3][0][1] = '3',
49. 			map[4][0][1] = '4',
50. 			map[5][0][1] = '5',
51. 			map[6][0][1] = '6',
52. 			map[7][0][1] = '7',
53. 			map[0][1][1] = '1',
54. 			map[0][2][1] = '2',
55. 			map[0][3][1] = '3',
56. 			map[0][4][1] = '4',
57. 			map[0][5][1] = '5',
58. 			map[0][6][1] = '6',
59. 			map[0][7][1] = '7';
60. 
61. 		//titles for 
62. 	}
63. 
64. 	//player hides treasure
65. 
66. 	cout << "Player 1 place first treasure:" << endl;
67. 	cout << "X: ";
68. 	int treasure1X;
69. 	cin >> treasure1X;
70. 
71. 	cout << "Y: ";
72. 	int treasure1Y;
73. 	cin >> treasure1Y;
74. 	
75. 	map[treasure1Y][treasure1X][1] = 'X' ;
76. 
77. 	//showing where first treasure is hidden
78. 
79. 	cout << endl << "Treasure 1 placed" << endl << endl;
80. 
81. 	for (row = 0; row < 8; row++)
82. 	{
83. 		for (column = 0; column < 8; column++)
84. 			cout << map[row][column][1];
85. 		cout << endl;
86. 	}
87. 
88. 
89. 	cout << endl << "Place second treasure:" << endl;
90. 	cout << "X: ";
91. 	int treasure2X;
92. 	cin >> treasure2X;
93. 	
94. 	cout << "Y: ";
95. 	int treasure2Y;
96. 	cin >> treasure2Y;
97. 
98. 	map[treasure2Y][treasure2X][1] = 'X';
99. 
100. 	//showing where second treasure is hidden
101. 
102. 	cout << endl << "Treasure 1 placed" << endl << endl;
103. 
104. 	for (row = 0; row < 8; row++)
105. 	{
106. 		for (column = 0; column < 8; column++)
107. 			cout << map[row][column][1];
108. 		cout << endl;
109. 	}
110. 
111. 
112. 	cout << endl << "Place third trasure:" << endl;
113. 	cout << "X: ";
114. 	int treasure3X;
115. 	cin >> treasure3X;
116. 
117. 	cout << "Y: ";
118. 	int treasure3Y;
119. 	cin >> treasure3Y;
120. 
121. 	map[treasure3Y][treasure3X][1] = 'X';
122. 
123. 	//showing where third treasure is hidden
124. 	cout << endl << "Treasure 1 placed" << endl << endl;
125. 
126. 	for (row = 0; row < 8; row++)
127. 	{
128. 		for (column = 0; column < 8; column++)
129. 			cout << map[row][column][1];
130. 		cout << endl;
131. 	}
132. 
133. 	cout << endl << endl << endl << endl << endl << endl << endl << endl << endl << endl << endl << endl << endl << endl;
134. 	
135. 	// player guesses treasure
136. 
137. 	int livesLeft = 3;
138. 	int rowGuessed;
139. 	int columnGuessed;
140. 
141. 
142. 	while (livesLeft > 0)
143. 	{
144. 		cout << endl;
145. 		cout << "Player 2 guess:" << endl;
146. 		cout << "X: ";
147. 		cin >> rowGuessed;
148. 		cout << "Y: ";
149. 		cin >> columnGuessed;
150. 		cout << endl;
151. 		
152. 		//checking guess
153. 
154. 		if (map[columnGuessed][rowGuessed][1] == 'X')
155. 		{
156. 			cout << "You found the treasure" << endl;
157. 			map[columnGuessed][rowGuessed][0] = 'X';
158. 
159. 			for (row = 0; row < 8; row++) 
160. 			{
161. 				for (column = 0; column < 8; column++)
162. 					cout << map[row][column][0];
163. 				cout << endl;
164. 			}
165. 		}
166. 
167. 		else
168. 		{
169. 			cout << endl << "No treasure found, you loose a life" << endl << endl;
170. 			map[columnGuessed][rowGuessed][0] = 'N';
171. 
172. 			for (row = 0; row < 8; row++)
173. 			{
174. 				for (column = 0; column < 8; column++)
175. 					cout << map[row][column][0];
176. 				cout << endl;
177. 			}
178. 
179. 			livesLeft--;
180. 		}
181. 
182. 		cout << endl;
183. 	}
184. 
185. 	cout << endl << "Out of lives" << endl << endl;
186. 	//pause
187. 	cin.get();
188. 	return 0;
189. }
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