Team #12 (Tom Giggler, David Jackson)

CS 511

Project 1.1:
Detailed Design for Dots and Boxes

1.    
Representation of the board


A generic Frame for Boxes


Slots




Fillers


Name




box


Configuration



(leftedge, rightedge, topedge, and bottomedge)


Location



box number


The number of taken edges

(1 to 4)


The number of selected edges

(1 to 4)


(used for dividing groups)

A generic Frame for Edges


Slots




Fillers


Name 




edges


Location



edge number


Statue




(taken, untaken)


Shared by boxes


(yes, no)


Shared by which two boxes

(leftbox, rightbox)


Selected when dividing group

(yes, no)


Coordinate



(x1 y1, x2 y2)

A generic Frame for Groups (used for dividing groups)


Slots




Fillers


Name




group number


Member



box numbers


Total number of members

integer (less than 35)


An instance of a box


Slots




Fillers


Name




box9


Configuration



(8, 10, 2, and 16))


Location



26


The number of taken edges

(3)


The number of selected edges

(3)


(used for dividing groups)

An instance of an edge


Slots




Fillers


Name 




edge26


Location



26


Statue




taken


Shared by boxes


yes


Shared by which two boxes

(10, 11)


Selected when dividing group

yes


Coordinate



(150, 50, 150,100)


(used for interface)

An instance of a group


Slots




Fillers


Name




1


Member



(1, 2, 8)


Total number of members

3

2.
Rules to win the game

In our program there are two modules---MAIN module and GROUP module.  The MAIN module includes two phases---player-computer and player-human.  The interface functions are included in the MAIN module.  The GROUP module is used only for dividing groups, which are planed to select the group having the least number of boxes.

MAIN MODULE:


Section 1:  Definition of MAIN module


Section 2:  functions or interface


Section 3:  phase of player-human.  It includes the following rules:


Rule1.
IF the edge has been taken



THEN force human to chose another edge


Rule2.
IF human chooses the fourth edge of a box which has had three taken edges



THEN let human chose again


Rule3.
IF human chooses an edge in a box which did not have three taken edges




THEN change player


Section 4:  phase of player-computer.  It includes the following rules

      Rule4.
IF there is a box which has had three taken edges AND it belongs to a group of size 3 or more



THEN take this edge and let computer take again

Rule5.
IF there is a box which has had three taken edges AND it belongs to a group of size 1



THEN take this edge and let computer take again

Rule6.
IF there is a box which has had three taken edges AND it belongs to a group of size 2

THEN take the remaining edge from the other box to form a domino and let human take a turn

Rule7.
IF there is not a box which has had three taken edges  AND there is a shared edge which leftbox and rightbox have 0 or 1 taken edges



THEN take this edge

Rule8.
IF there is not a box which has had three taken edges AND there is an unshared edge which its box only have 0 or 1 taken edges



THEN take this edge.

Rule9.
IF every untaken shared edge can make their adjacent boxes become three taken edges if the untaken edge should be taken  AND every box on four sides has 1 or 2 or 3 or 4 taken edges



THEN  start to divide the group and go to GROUP module.


Rule10. IF the dividing of the groups has been finished



THEN chose the group which has the least number of boxes.

Rule11. IF the group which has the least number of boxes has been chosen AND the 

group size is greater than 2.



THEN chose any box in the group and take an untaken edge in this box

Rule12. IF the group which has the least number of boxes has been chosen AND the 

group size is equal to 2



THEN chose then untaken edge between the two boxes

Rule13. IF finished choosing the edge from a box in a group which has the least number 

of boxes



THEN delete all the groups just created and prepare for dividing groups next time.

GROUP MODULE


Rule14. IF start to divide the group

THEN select any shared edge which its leftbox and rightbox have 2 taken edges and make a box have three selected edges


Rule15. IF there is a box having three selected edges



THEN add the fourth edge for this box and make it have four selected edges.


Rule16. IF there is not a box having three selected edges

THEN change the box having 0 or 1 taken edges to 0 or 1 selected edges AND repeat Rule14 and Rule15.


Rule17. IF finished dividing groups



THEN go to the phase player-computer in the MAIN module

