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Abstract

There are many game-tree search algorithms based on the alpha-beta search. In
this paper, we compared with alpha-beta search, aspiration search, PVS search and
negascout search in Shogi-game-tree. We examined these game-tree search
algorithms in Shogi program. As the result, we find the effectiveness of PVS-search

and negascout search in Shogi.
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mi nimax (posi tion,depth)

if( depth <= 0 ) return( evaluate(position) );
width = generate(position);
if( width == 0 ) return( evaluate(position) );
score = -00;
for( i =0 ;i <width ; i++ ){

value = -minimax (position. i,depth-1);

if( value > score ) score = value;

}

return( score );

2 minimax EHE

2.2 a BERE

minimax R TRIEEAE LK T THEEY
[ToTWw5h, bbb, H1D7— AKRDEFE,
min /— Fp2idp21 #BELIEETp.1
BRIV EDNTLLDTp2213ERTS
VBNV ZD X ) I L TERTELR BT
FLEZWT LT XALE LTa pHEEFRE
ENTe o pHEFEIX. minimax EREFE UE
2RI h LT AERKOBERYITH
BV ORNERENTH S, Z OBERDFIIHEET
5F /) — FONEFIEKET B F/ — FOEBEY
PEBEN RGEFORE ) — FEIZES L d.
FEFA b D7 —AARICH LTk b2 BET
HHZEDNHOENT VB4, o« BEEFH3
[ 0 S

p
Tlphabeta (posi tion,alpha,beta, depth)

if( depth <= 0 ) return( evaluate(position) );

width = generate(position);

if( width == 0 ) return( evaluate(position) );

score = alpha;

for(i=0; i <width; i++){
value = - atphabeta(posi t ion. i, -beta, -score,depth-1);
if( value > score ) score = value;
if( score >= beta ) retum{ score );

return( score );
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aspi ration (posit ion, error)

score = evaluate(position);
alpha = score - error;
heta = score + error;
score = alphabeta (posit ion, al pha, beta,depth);
if( score >= beta )

score = alphabeta (pos it ion, beta, +%0,depth);
else if( score < alpha )

score = alphabeta(posi tion,~%,v,depth);
return( score );
\ J

4  aspiration K

2.4 PVS #3%&

PVS #3113 Campbell & Marsland (2X )
REENT[1]o PVS #HE L pvs & alphabeta
&) 2 ODMES %5 TNXFRHMDOF D
BEZToI2R. EDFOMMELZ E-> TEN
LMD F UGS 1094 Y FoTa pIEES
179 0 BEREPRBLIZEEIR, 20 L Z0FER
o CTHIRELRIT) . PVS H#EEH5IIR
o

(?vs( position, alpha, beta, depth )

i#( depth <= 0) return( evaluate(position) );
width = generate(posi tion);
if( width == 0 ) return( evaluate(position} );
score = ~pvs(p. 1, -beta, -alpha,depth-1);
for( i =171 <width; i++ )|
value = -alphabeta(position.i,~score-1,-score,depth-1);
if( value > score ) |
value = -alphabeta(position. i, -0, —score,depth-1);

return{ score );
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if( depth <= 0 ) return( evaluate(position) );
width = generate(position);
if( width == 0 ) return{ evaluate(position) );
score = -, n = beta;
for(i=0; i <width; i++ )]
value = -scout(posi tion. i,-n,-max(al pha, score) ,depth-1);
it ( value > score )|
if(n = beta || depth < 2 ) score = value;
olse score = ~scout (p. i, -beta, -value,depth - 1);

if( score >= beta ) retum( score );
n = max {alpha,score) + 1;

return( score );
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