Maze Program

(c) Matsuda@symbolics.jp 2010.5.7

displaying a maze

in[13:= showvaze [board_] : =
ArrayPl ot [Reverse[board], ColorRules » {e » Red, 1 » Black, 0 - Wite}]
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maze = {{1

In[14]
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in[15):= showMaze [naze]

Out[15]=

serial version

inf16:= findPat hOf Maze [board_] : = Modul e[ {mazeSol ve, vnNei ghbors0},
(» the follow ng update rules can be replaced with Cellul arAutomaton[] =*)

mazeSol ve[O, 1, 1, 1, 0] :=1;
mazeSol ve[O, 1, 1, 0, 1] :=1;
mazeSol ve[O, 1, 0, 1, 1] :=1;
mazeSol ve[O, O, 1, 1, 1] :=1;
mazeSol ve[O, 1, 1, 1, 1] :=1;
mazeSol ve[x_, _, _ =X

Attributes[mazeSol ve] = Li st abl ¢;
vnNei ghborsO[rmaze_] : =
Map [Rot at eRi ght [maze, #] & {{0, 0}, {0, 1}, {1, 0}, {0, -1}, {-1, 0}}1;
updat eMaze[maze_] : = mazeSol ve @@ vnNei ghbor sO[maze];
Fi xedPoi nt [updat eMaze, board]
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np71:= findPat hOf Maze [maze] // showMVaze

Out[17]=

parallel version

The following program is relatively NOT faster than the serial version because problem size is relatively small and the
comuunication overhead islarge.

This program demonstrates that parallel-CA approach can be easily applied to with MPI proramming.

n[i8):= padding[mat _] : = Modul e[{m}, m= Tabl e[0, {Length[nat] +2}, {Length[mat [1]1}1];
m[2 ;; -2] = mat;
m;

o= peal [mat _] : = Modul e[{m n},
{m n} = Di nensi ons [mat ];
mat [2 ;; m-171;

inzol:= paral | el Fi ndPat hOf Maze [board_, n_] : = Modul e[ {nazeSol ve, vnNei ghbors0, mat },

mazeSol ve[O, 1, 1, 1, 0] : =1;
mazeSol ve[O, 1, 1, 0, 1] :=1;
mazeSol ve[O, 1, O, 1, 1] :=1;
mazeSol ve[O, O, 1, 1, 1] :=1;
mazeSol ve[O, 1, 1, 1, 1] :=1;
mazeSol ve [x_, _, _ = X;

Attributes[mazeSol ve] = Li stabl e;
vnNei ghborsO[rmaze_] : =

Map [Rot at eRi ght [maze, #] & {{0, 0}, {0, 1}, {1, 0}, {0, -1}, {-1, 0}}1;
updat eMaze[maze_] : = nazeSol ve @@ vnNei ghbor sO[maze];

(* note: FixedPoint is not used because of nmaking the algorithmbe sinpler =)
npi Scatter [board, mat, O, npi Corm\\ér | di;

mat = paddi ng[nat 1;

Nest [Function[{a}, EdgeCell [mat]; mat = updat eMaze[rmat ]], mat, nJ;

Fl atten[peal /enpi Gat her [mat ], 1]
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paral | el Fi ndPat hOf Maze [maze, 218] // showivaze




