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Solving the Life-Death Problems Using Heuristic
Function in Baduk

Hyun-Soo Park, Jung-Gweon Lim, and Chong-Cheol Lee

Abstract

As an improvement, in solving life-death problems of Baduk, we proposed a

method of applying a new heuristic evaluation function to the ordered AND/OR search trees of
baduk game. Our method consist of pattern matching for small problems and for larger problems,
we consider cut vertex of an inner_space graph, special vertex, attack vertex, critical vertex, and

eye_make vertex in due order.
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Fig. 1. Example of life-death problem.
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Fig. 2. Example of pattern of dead state.
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1. 8o A9
u5% BE opl 2dg UEFH}
grapholt}.
A 9]1.1] B=(VE)
a V=1{(ij)1<ij <19},
b. E = {{ GP.G'3'N | Ci=i1Al-jT =D Vv (
i-i'l=1A3=j}
c. f: V -> { black, white, empty).
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planar

[t}

vS 8 BAl E(stone)s ¥ fo od 3
3 {black,white}2 AMY =i H{ V.
A912] S = { (i,j) | f((i,p) = {black,white},
1< ij <19}

(j)sHsk)7t @48 A7 =HAche ofdst 2
o] Aejgr},

A91.3] (D (SKEV and f((ij) = f{(sk),(iJ)
con(s,k)={((i=s) A (j=k)) VIx,2) EV(B)(f((x,2))=
AN A ((G,5),(x,2))eEB) A ((x,2) con (s,k)))).

2% dF(Marym mo)< clelis} o] A9
Lids )
A 9141 (i) (sk),(xy)(w2)EV(B) 1<ijs5kX,
y,w,z < 19) '
(i), (sk)eMM(B) iff £(())=f((sk))={black,
white} and f((x,y)) = f((w,2)) = {empty} and
a. (s=i-1 and k=j-1) and (x=i-1 and y=j) and
(w=i and z=j-1).
b. (s=i-1 and k=j+1) and (x=i-1 and y=j) and
(w=i and z=j+1).
c. (s=i+] and k=j-1) and (x=i+1 and y=j) and
(w=i-1 and z=j-1).
d. (s=i+1 and k=j+1) and (x=i+1 and y=j) and
(w=i and z=j-1).

$% o8 dZH(one-side manym mo) ©}
e} gol el @i
A151G sk (xy)(wz) € V(B) (1<ijs.
kxywz < 19),
(ij)(sk) € OMM(B) iff f((j) = fi(sk) =
{black,white} and [ (f((ijH)=f((xy)? and
fllw.z) = {empty}) V{H((ij)*f{(wz2) and
f((x.y) ={empty})] and
a(ssi-landk =j-1)and ( x =i -1 and
y =)) and ( w=i and z=j-1).
b. (s =1-1and ksj+1) and ( x = i-1 and ¥
=j) and ( w=i and z =j+1).

c{(s=i+landk=jDand ( x =1i+1
andy =) and(w=1-1and z =) -1).
d{(s=i+landk=j+Dand (x=1+1

andy =j)and(w=iandz =j -1
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A916] (). sk, (xy) € VB) ( 1 < ijsk,
Xy < 19)

((L,j(sk)) € HBB) iff f((ij) = f((sk) = {
black,white} and f({x,y)) = {empty} and

a. (x=i-1 and y=j) and (s=i-2 and k=j).

b. (x=i and y=j+1) and (s=i and k=j+2).

c. (x=i+] and y=j) and (s=i+2 and k=}).

d. (x=i and y=j-1) and (s=i and k=j-2).

g Y} WYL ofie} Fo] Heoldic)
A1.71 (@ab)lcd.lenNlgh) i kD) € V(B)
(1=a..1< 19),

({ab),(kD)IENB(B) iff f((ab)=f((kI)= (black,
white} and f((cd) =f((e,))) =fl(gh)) =f((ij)
={empty} and

a (k=a+tl and l=b+2) and (c=a and d=b+1)
and (e=a and f=b+2) and (g=a+1 and h=b) and
(i=a+1 and j=b+1).

b. (k=a+l and 1=b-2) and (c=a and d=b-1)
and (e=a and f=b-2) and (g=a+l and h=b)
and (i=a+1 and j=b-1).

¢. (k=a-1 and !=b-2) and (c=a and d=b-1)
and (e=a and f=b-2) and (g=a-1 and h=b)
and (i=a-1 and j=b-1).

d. (k=a-1 and 1=b+2) and (c=a and d=b+l)
and (e=a and f=b+2) and (g=a-1 and h=h)
and (i=a-1 and j=b+1).

A9)1.8] (i,j) € BV(B)byun vertex) iff f((i;))
= {empty) and

a (=DA(1<j<19).

b. (i=1DA(1<j<19).

c. =Hn(1<i<19).

d G=1NAAQ<i<19.

F A3 (peKskol linkE 7+ ot}
Zoled
A919)G,)) and (sk) have a link iff

a. (ij) con (sk).

b. (ij)(sk)) € MM(B).

c. (i) (sk) € OMM(B).

d. ((ij)(sk)) € HB(B).

e. ({ij)(sk)) € NB(B).

f. G))EBV(B) and f((sk)) = {black,white} and
A if ((EDAA<)<19) then (((s=2)A(1<k<
19) V (s=3) A (1 k<19 Af((s-1 k) ={lempty})).
- if ((=19) A (1<)<19)) then (((s=18) A
(1<k<19) V ((s=17) A (1<k<19) A f((s+],
k) = {empty})).

o if ((FDA(LZI<19) then ((k=2)A(1=s<
19V (k=3)A(1=s<1MAf((s k-1))={empty})).
2, if ((j=19) A (1=1<19)) then (((k=18) A
(1€s<19) VvV (k=17 ~ (1<s<19N A~ f((s,
k+1)) = {empty}).
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EPG| G
E|0]1]2]3]4]/5]6] 7]%F2+
\%
1 1 1 11
2 11 212
3 1{1]1 314
4 112]2]1 7 |11
5 11213]14]1 12 | 34
6 11112[4]7][7]5]1][28 (156
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olgA "%k el EAIL FoixH
EMPTY VERTEXE 712 EPG1d§& o}
Ay A&

a9 6. 219 59 ¥ wAaq=
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