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Case Study 60       Board Game: Dots

Board Game: Dots

Problem Description

The aim of this project is to build a board game called “Dots.” 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 implement the algorithms described below to generate computer moves when the game is played between a player and the computer. Below we describe how to play the game. 

The playing board for this game consists of an equal number of vertical and horizontal arrays of dots. Players take turns in playing the game. On the player’s turn, the player joins two horizontally or vertically adjacent dots with a line. When the player creates a box by closing its fourth side, the player gets one point, the corresponding box is filled in with the player’s color, and the player gets another turn to play. If the same move completes two boxes, the player gets two points and both boxes are filled in with the player’s color, but the player takes only one extra turn. The game ends when all boxes have been colored. The player who closed the maximum number of boxes wins. 
The following is a heuristic approach that the students can use to model the movements of the computer when this game is played between a player and a computer. Note that mathematical approaches have been used to model the movements of the computer when this game is played between a computer and a player. The branch of algebra and number theory called “Combinatorial Game Theory” provides relevant intelligence to program the “Dots” board game. If the students are interested in programming this game perfectly so that the computer almost always wins, we refer them to Berlekamp (2000).

Heuristic Approach
In order to program the computer’s moves while playing this game, follow these rules: Among all the possible legal moves of the computer, select the one that will allow the computer to complete the fourth side of a box (if possible) and/or will not allow the opponent to complete the fourth side of a box. If such a move is not possible, randomly choose to connect two dots. After every move, the program should check whether a box was created. If so, the box is colored and the player has another turn. 

User Interface

1. Build the welcome form.

2. Build a form that includes the following controls:

a. Insert a text box that allows the player to type in the size of the play board. The size of the board could be anywhere from 5 by 5 to 25 by 25. The default size of the play board is 10 by 10. Upon the submission of this information, the play board appears on the Excel spreadsheet. A snapshot of a 6 by 6 (dots) play board is given below.











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

c. Insert a combo box that allows the player to pick a color. This color will be used to fill in the box when the player successfully closes a box.

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 the 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 select the difficulty level of the game: beginner or advanced. For the beginner level, use the heuristic described above to model the computer’s moves. For the advanced level, model the computer’s moves using the approach described by Berlekamp (2000).

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 scores for each player and the name of the player who should play next.

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

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

Design a logo for this game. 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 points for each player.  

Reference
Berlekamp, E., “The Game of Dots and Boxes – sophisticated child’s play.” A. K. Peters Ltd., 2000.

http://www.well.com/user/argv/java/dots.html
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