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ABSTRACT

Computer chess game is a very important part in the field of artificial
intelligence. There is no research on Triangular Nim in higher dimensions since
Professor Shun-Chin Hsu solved the 7 Layer Triangular Nim in 1985. Then the 8
Layer Triangular Nim had been solved by two graduate students Bai and Lin
independently until 20009.

In this thesis, a dedicated computer equipped with Intel Xeon E5520
2.27GHz(Dual Processor) CPU and 36G Bytes RAM s utilized to conduct our
experiments. Thus, we get the result that in the 9 Layer Triangular Nim, the first
player can win in misere play. Besides, we also list all the legal moves which can lead
the first player lose the game in normal play, by using divide-and-conquer and
Sprague-Grundy function.

In addition to finding the results of 9 Layer Triangular Nim, we also analyze and
improve the program for solving the 8 Layer Triangular Nim. We can greatly save
time and space. Although the current hardware can only be applied in solving the 8
Layer Triangular Nim, but this concept may be applied to solve Triangular Nim in

higher dimensions in the future.

Keywords: Triangular Nim, Artificial Intelligence, Retrograde
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% = & {|* Sprague-Grundy Function &4 % = & a4
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B B 8cE 5 *G o i ¥ G en Grundy Number o 2*G (552 0> B &
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LowSearch( currentBoard, depth ){
if(depth > 1){
if( DivideCheck( currentBoard ) == LOSE)
reurn WIN;//& % w o A 21 G px Plg w8 o ki 5%
else{
for(1=0;1<405; i++ ){
if( “move 1” is legal ){
nextBoard = ( currentBoard | move i );
if( LowSearch( (nextBoard | move i), depth-1 ) == LOSE ){
return WIN;

Y/EFELIEE o RREGEFLiIBELE ~

ky

If all nextBoard’s state are “WIN”, return LOSE;

ky

else
return ( DivdeCheck(currentBoard) );// % £ 515 - & » 2 44 B L%}

DivideCheck( currentBoard ){
for( 1 =0;i<405; i++ ){

if “move 17 is legal, set nextBoard = ( move 1 | currentBoard );

Check the 12 kinds of divideMoves:

if( ( nextBoard & divideMovesl ) == divideMoves1 ){
find the Grundy Number of each divided board;
if the Grundy Numbers of two divided boards are equal

return LOSE;

}

else if( ( nextBoard & divideMoves2 ) == divideMoves2){ ... }
else if( ( nextBoard & divideMoves3 ) == divideMoves3){ ... }
else if( ( nextBoard & divideMoves12 ) == divideMoves12){ ... }
return WIN;
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