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Abstract

During this decade, a study of programs to solve Tsume-Shogi problems has greatly ad-
vanced. This is due to the development of the concept of a proof number and a disproof
number. Allis’ pn-search is a naive best-first algorithm that uses both proof numbers and dis-
proof numbers on equal terms. We already developed a df-pn algorithm which is a depth-first
algorithm that behaves the same as pn-search. In this paper, we applied df-pn algorithm to a
program solving Tsume-Shogi problems. As a result, our program solved all the Tsume-Shogi‘
problems, for the first time, that require over 300 plies to reach to the checkmate.
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A df-pn O7OTZLYRXLG

/] V=t TORBEL
procedure Df-pn(r) {
rg=o00—1 rd=oc0—1;
MID(r);
if (r.g # oo && r.d # o0) {
r.g =o00; 7.b=00;
MID(r);
}

}
10 // /—FnoRH
11 procedure MID(n) {
12 7B SRATZR 21K
13 LookUpHash(n, ¢, 8);
14 if hgp <@|lnd <é){

O NGO WN -

15 ng =¢;. nbd =34
i6 return,;
17

}
18 /] 2. BEFOER
19 if (n #KH/ - F) {

20 if ((n?° AND/ — ¥ && Eval(n)=true) ||
21 (n#f OR / — F && Eval(n)=false)) {
22 n.¢g = o0; n.d =0;

23 }else {n.¢p =0; n.6=o0; }

PutInHash(n, n.¢, n.6);
return;

GenerateLegalMoves();
/] 3. Ny Tk B A sV ER
PutInHash(n, n.¢, n.6);
/] 4. HERERL
while (1) {
/] B8 BEDLEVENL LR GEERT
if (n.¢ < AMin(n) || n.6 < @Sum(n)) {
n.¢ = AMin(n); n.6 = ®Sum(n);
PutInHash(n, n.¢, n.6);
return;

}
ne = SelectChild(n, ¢c, ¢, 62);
if (¢ = 00— 1) nc.¢ = o0;
else if (n.d > 00 —1) ne.¢p = 00— 1;
else n..¢ = n.§ + ¢ — ®Sum(n);
if (6 = 00— 1) nc.d = oo
else n..6 = min(n.¢, 62-+1);
MID(n.);
}

}
/] T/ — FO#ER
procedure SelectChild(n, &¢., &d., &d2) {
8. = 00; 02 = 00;
for (%?‘/"‘ F Nchila KOV\’() {
LookUpHash(nchild, ¢, 6);
if (6 <é.) {
Tbest = Tlchild;
b2=08c; ¢e=¢; 6b.=46;
}else if (§ < d2) 02 = &;
if (¢ = oo) return Npest;

return Npest;

}
/] Ny v aRBI (RYIIBRBBASER D)
procedure LookUpHash(n, &¢, &8) {
f (n BSEFEH) {
¢ = Tme¢ 1)
}else {¢ = 1; =1

}

/] N v ailis

procedure PutInHash(n, ¢, §) {
Table[n].¢ = ¢;  Table[n].d = 4;

= Table[n].;
}

}
/| nOFI—FDsOBANEEHE
procedure AMin(n) {
min = 0o;
for (BF/— Fnmia 122VT) {
LookUpHash(nchig, ¢, 6);
min = min(min, §);
}

return min;

}
/] noOF/—Fo¢ofMEEHE
procedure $Sum(n) {
sum = 0;
for (&F/ = F nepa 1220T) {
" LookUpHash(ncnid, ¢, 6);
sum = sum + ¢;

}

return sum;

}



