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Case Study 58       Board Game: TacTix

Board Game: TacTix

Problem Description

The aim of this project is to build a simple board game called “TacTix.” Developing this game will enhance students’ ability to program using Visual Basic for Excel. The game is played with two players or a player and a computer. The student should develop an algorithm, based on the game logic described below, that generates computer moves when the game is played between a player and the computer. 
The game can be played in square boards of size 5 by 5 through 15 by 15. The players take turns in playing the game. In each move, the player removes slots/cells from either a single row or a single column. One can remove as few as one or as many as three slots/cells on each turn. The slots/cells must be on adjacent squares (e.g., you could not remove only two corner slots/cells). The goal is to force the other player to remove the last slot/cell. 

Note that it has been proven that the player who moves second can always win if the player plays perfectly. So, if the player makes the first move, the computer should always win. Try it!

User Interface

1. Build the welcome form.

2. Build a form that includes the following controls:

a. Insert a combo box that allows the players to select the size of the play board. Upon the submission of this information, the play board appears on an Excel spreadsheet. The slots/cells of the play board should be squared. A snapshot of a 5 by 5 play board is given below.

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 

	 
	 
	 
	 
	 


b. Insert a combo box that allows the player to pick a color for the board. 

c. Insert a combo box that allows the player to pick a color for the slots/cells that are removed. For example, in the play board presented above, the cells that have been removed are presented by the green color.

d. Insert a combo box that allows the player to choose whether the game will be played between the player and the computer or between two players. Upon submission of this information, text boxes appear for the player(s) to type in the name(s). In the case that the player chose to play with the computer, a combo box appears that allows the player to choose the difficulty level of the game: beginner or advanced. For each level, we describe below algorithms that can be used by the computer to play the game.

e. Insert a combo box that allows the players to choose who will start the game.

f. Insert text boxes that present the total number of moves for each player and the name of the player who should play next.

g. Display an error message if one of the following happens: the player/computer selected more than 3 slots/cells to remove; the selected slots/cells are not in the same row or not in the same column or are not adjacent; the same slot/cell is selected more than once; the player/computer skipped the turn.

h. Display a message box that presents the name of the winner and the total number of moves when the game is over. 

i. Insert a command button that allows the player to select whether to replay the game or close the program.

Design a logo for this project. Insert this logo in the forms created above. Pick a background color and a font color for the forms created. Include the following in the forms created: record navigation command buttons, record operations command buttons, and form operations command buttons as needed. 

Reports

Report the following information about the games played so far: the names of the players, the name of the winner, and the total number of moves.

Game Logic

We briefly describe algorithms that can be used to model the movements of the computer when playing the “TacTix” game.  

Beginner Level 
In each turn, allow the computer to randomly pick up to three non-empty adjacent slots/cells from the play board. 

Advanced Level 
For the advanced level case, think of the game in the following way. 

a. If it is your turn to play and there is a single cell in the play board, the computer wins. 

b. If it is the computer’s turn to play and there are two empty cells in the play board, the computer will pick one and will win. 

c. If it is the computer’s turn to play and there are three empty cells in the play board, the computer will pick two and will win. 

d. If it is the computer’s turn to play and there are four empty cells in the play board, the computer will pick three and will win. 
Therefore, if the computer can get the player to leave two to four cells at the end of the player’s turn, it can easily win. 

e. Let us assume there are five cells in the play board and it is the player’s turn. The player can remove one to three cells, leaving two to four cells in the play board for the computer to play. Based on the results from parts b., c., and d., we know that in this case the computer can win. Therefore, if the computer can leave five cells when it becomes the player’s turn, it wins. 

Using the same reasoning, if the computer can leave nine cells when it becomes the player’s turn, it wins. The student can use the same reasoning to figure out the other critical point/s. 

The strategy described above starts with the last winning position for the computer and moves backwards to identify a good starting position. This is a well-known problem-solving heuristic called “The Backward-Forward Method.” 
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