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abstract

A quite important subject of Shogi endgane for computer Shogi, Brinkmate search, has been remarkably
improved recently. However, because they use simply iterative deepning for inner mate search routine,
they have two important problems. one is that they can never solve brinkmate problems which need
thredmate with long steps, and the other is that they can not perfectly guarantee their brinkmate
solutions. To solve these problems, we use PDS which is taked counter by hash tables as inner mate
search for brinkmate search. The result is, it can not perfectly guarantee their solutions because PDS
can not avoid a time limit in brinkmate search, but by a proper time limit we get results of the case
with PDS which is equal to or more than the case with iterative deepning within 5 steps.
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/* &1 */ int search(){
for (RMES = 1; KBRS +=2){
int r = attack(0);
if (r=4%F £7:(% T&E ) return r;

}

[*BOF */
int attack( depth ) {
BEETH—-BE%#H~<5
if ( B8fE = ZF £721d FLE)
return B}E
if (I XCHTRNDLFHE ){
B LFERTER
f(ELF#H=0)
return AUAE;
BLFOEFF T2 LEVEZ S
if (1% )
r = LEFRFRRS 1 DEVER
f(r=2%F)
return 4 FE;
for (¥ XTOFELF ){
if (EHHE = EFTD
FEOATHRWV)
continue;
FDNFTRELED S
r = defence( depth + 1);
BE%*RT
if (r = 2F ) return &4 F;
elseif (r =78 )
BLFEEZX MBS

else{ /* ¥ TILHX/LBE */
for (TTICERLTHAELFETT )
FDFTREL EDS
r = defence( depth + 1 );
BE*RT
f(r=4#%%F)
return 4 F;
else if (1 = FLE)
BLFELY X P2 SHIR
}
}
f(r=77H LLBEFN—DOTLH5B)
return N84

else return N4 E;

}

/* EFH*/
int defence( depth ) {
BHRCR—FH% AR5
if ( BHRME = LE F7213 FLE)
return B4RfE
int r = 4F;
if (TCRANZBE ){
AR LFECHELEDS
r = attack( depth + 1 );
RE*RT
if (r=7H8)
return A~H;
else if (r = FLE)
return ALE
/¥ BOFOB LR o0 o 1256
FEARTVRVWEE»H
AL BE RV LR ¥/
}

else {

BLFEETRNTER

if (¥LF#H =0) return &.F;
}
BLFEOEFMFTE2 LEUVEZ S



for ( FLEARTVL VI LFTNT )
if (FEAHE = 5H ) continue;
BH%zED5
if ( depth = F¥ ){
if (EBKIETHELF)
[¥2FERLZNT-1%/
r = attack( depth - 1);
else r = A°BH;
}
else r = attack( depth + 1);
BExRT
if ( r!'= 44F ) break;
}

return r;




