APPENDIX 1

Develop a console application for the game Miner Sweeper, you can try this game at this link http://www.freeminesweeper.org/minecore.html. 

Displaying the Grid
In our version of this game, the grid displayed to the player consists of lines of characters which are redisplayed each time the player makes a move. The objective of the game is for the player to clear all the grid locations and to mark the locations of all the mines with a “flag”. For example, the grid may look something like this:

   1 2 3 4 5 6 7 8
  -----------------
1 |U|U|U|U|U|U|U|U|
  -----------------
2 |U|U|U|U|U|U|U|U|
  -----------------
3 |U|U|U|U|U|U|U|U|
  -----------------
4 |U|U|U|U|U|U|U|U|
  -----------------
5 |U|U|U|U|U|U|U|U|
  -----------------
6 |U|U|U|U|U|U|U|U|
  -----------------
7 |U|U|U|U|U|U|U|U|
  -----------------
8 |U|U|U|U|U|U|U|U|
  -----------------

‘U’ here means an unrevealed cell.
At the start of the game, the player should be able to select the size of the grid with a minimum of width and height of 8 x 8 cells and a minimum of 10 mines. The number of mines should increase by an appropriate amount as the grid size increases.

Entering a Move
To make a move the player enters a location on the grid as an (X,Y) location together with the required guess. Enter:  
· ‘C’ to guess the cell is empty and clear it. If you select a cell whose surrounding cells are all empty, then all the surround cells are also cleared. This can cause a large area to automatically open. If the cell contains a mine then the game ends and the player loses.
·  ‘F’ to guess that the cell contains a mine and to plant a flag to indicate it contains a mine. If the cell does not contain a mine then the player cannot win until they remove the flag and plant it correctly on a cell that does contain a mine. 

For example, assuming the player selects location (4, 3) and guesses that no mines are present in this location. Then the input might look like this:

Please enter a location on the grid
Enter X: 4
Enter Y: 3
Guess: C




Display Mine Hints
When a cell is cleared by the player, the unrevealed cells surrounding it displays a count of the number of mines adjacent to it including any mine contained in that cell. Example, let’s say the player clears cell (1, 1) and there are mines at (2,1), (1,2) and (3,2). Mine counts 2, 3 and 1 should be displayed at (2,1), (2,2) and (1,2) respectively. 
A value of 1 because (1,2) contains a mine and the adjacent cells are all clear.
A value of 2 because (2,1) contains a mine and (3,2) is also adjacent to it.
A value of 3 because (2,2) is adjacent to all three mines.

   1 2 3 4 5 6 7 8
  -----------------
1 | |2|U|U|U|U|U|U|
  -----------------
2 |1|3|U|U|U|U|U|U|
  -----------------
3 |U|U|U|U|U|U|U|U|
  -----------------
4 |U|U|U|U|U|U|U|U|
  -----------------

Clearing an Area
When the a cell is cleared, if has no mines surrounding it then all those cells should be cleared Example, let’s say the player clears cell (3, 2) and there are mines at (7,2), (6,3), (2,4) and (5,4). We clear all the cells around (3,2) because they are all empty. The mine positions are highlighted in yellow.
   1 2 3 4 5 6 7 
  ---------------Player selects (3,2)

1 |U| | | |U|U|U|
  ---------------
2 |U| |O| |U|U|U|
  ---------------
3 |U| | | |U|U|U|
  ---------------
4 |U|U|U|U|U|U|U|
  ---------------
Cells (2,1), (2,2), (4,1) and (4,2) have all been cleared and are also surrounded by empty cells that contain no mines. These surrounding cells should also be cleared.
   1 2 3 4 5 6 7 
  ---------------
1 | |O| |O| |U|U|
  ---------------
2 | |O| |O| |U|U|
  ---------------
3 | | | | | |U|U|
  ---------------
4 |U|U|U|U|U|U|U|
  ---------------
Repeating the process, all the cells surrounding (5,1) are cleared. We cannot clear anymore of the cells, so now we display the mine hint numbers. 
   1 2 3 4 5 6 7 
  ---------------
1 | | | | |O| |1|
  ---------------
2 | | | | | | |2|
  ---------------
3 | | | | | |3|U|
  ---------------
4 |1|1|1|1|2|U|U|
  ---------------

Game End (Player Lost)
At game end all the cells in the grid are cleared and the positions of all the mines are displayed. A message is displayed telling the player they lost.
   1 2 3 4 5 6 7 8
  -----------------
1 | | | | | | | |X|
  -----------------
2 | | |X| | | |X| |
  -----------------
3 | | | |X| | | |X|
  -----------------
4 | | | | | | | | |
  -----------------
5 | |X| | | | | | |
  -----------------
6 | | | | | | |X| |
  -----------------
7 | |X| | | |X| | |
  -----------------
8 | | |X| | | | | |
  -----------------
Sorry you have lost.
Play again?


Game End (Player Wins)
If the player has cleared all the cells and correctly placed a flag at the location of all the mines then the game ends. A message is displayed telling the player they won.
   1 2 3 4 5 6 7 8
  -----------------
1 | | | | | | | |F|
  -----------------
2 | | |F| | | |F| |
  -----------------
3 | | | |F| | | |F|
  -----------------
4 | | | | | | | | |
  -----------------
5 | |F| | | | | | |
  -----------------
6 | | | | | | |F| |
  -----------------
7 | |F| | | |F| | |
  -----------------
8 | | |F| | | | | |
  -----------------
You have won.
Play again?


Rule Variation
One of the mines is a moving mine that is able to move into an adjacent empty unrevealed cell once per a player turn. This mine is able to move even if the player has previously planted a flag on it. The mine location numbers on surrounding cells should change accordingly when the grid is displayed. At the start of the game, the player must choose to enable this option. 



Display Variation
When the player loses a game, instead of just displaying the mine locations the game should display each mine position and clears cells in a sequence rippling out from the location where the player detonated a mine. For example, assume the player attempts to clear (5,2) and the mine explodes.

 1.	                   2.                  3.

   1 2 3 4 5 6 		   1 2 3 4 5 6 		1 2 3 4 5 6 
  -------------		  -------------		------------
1 |U|U|U|U|U|U|		1 |U|U|U| | | |	   1 |U|U| | | | |
  -------------		  -------------		------------
2 |U|U|U|U|X|U|		2 |U|U|U| |X| |	   2 |U|U| | |X| |
  -------------		  -------------		------------
3 |U|U|U|U|U|U|		3 |U|U|U|X| | |	   3 |U|U| |X| | |
  -------------		  -------------		------------
4 |U|U|U|U|U|U|		4 |U|U|U|U|U|U|	   4 |U|U| | | | |
  -------------		  -------------		------------
5 |U|U|U|U|U|U|		5 |U|U|U|U|U|U|	   5 |U|U|U|U|U|U|
  -------------		  -------------		------------

  4. 

   1 2 3 4 5 6 		   
  -------------		  
1 |U| | | | | |		
  -------------		  
2 |U| | | |X| |		
  -------------		  
3 |U| | |X| | |		
  -------------		  
4 |U| | | | | |		
  -------------		  
5 |U| | | | | |		
  -------------		  


HINTS
You must always respect the boundaries of the grid when placing mines, checking the next location entered by the player, etc.
[bookmark: _GoBack]You may want to clear the screen after the player has entered a location.
