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AnvExtension of Go Pattern:Language (Gopal):and.an: Experimental: Go i Program
Using Extended Gopal

Satoshi Onishi, Katsuro-Inoue, and Koji Torii

Department.-of: Information:and Computer .Sciences,
Faculty of Engineering Science, Osaka Universxty
1-1 Machlkaneyama Toyonaka, Osaka 560, Japan

Gopal 1s a language for describing pattern knowledge of Go. We have ex-
tended Gopal so that we can easily describe  a" “sequence of “ moves ‘such as
Jyoseki. Using extend Gopal, “branchés. of Jyoseki’ “and “‘Tenuki -are also
described:easily. 'Weihave actual implemented extended. Gopal processor . .whichy
outputs . candidate moves. for a .pattern of the Go board. . We. are developlng an
experimental Go program which includes the extended Gopal processor As a
search algorithm for the next move, B ® search has been implemented The can—
didate moves genefated by ‘the extended Gopal processor:are -only investigated
piecisely,by'B searchy We- are developing evaluation function. used with- then
B.. .search.
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%,

pickup®l TR, 4 —vHREDPIE | DOHE
MEBETIOOC, REAW THBRs=Vitw »
FTELEDEOHO—2DF) ¢ ¥ 281 OG0 H
RO EBEBTCEL, Chickb., MR LI BBHR
BRESNI20T, EiFsEmitahs, M1, K27
Cipxckup"‘ﬁlifﬁﬁiéﬂfk\mb\o (pickup none;)

[EBOREIAN) Tl 05 HREO & & i
LDy — YWY LFREEVWHERTEICL L E
A, (BEBVTLARELLh, [HEWNS &N
TEBRIE] LB TES0 bBHA. —D/ 55 =
YEEDLTBHE. HRBLELHBNCER IS
EIRT->TWB, COBTHR, BESNARES (T
DHEEEELTBVWCZORFELS
THICENTES. 31, ZHOMKRSHERATE, 20
BT, [vFaoChFBIENTEIN] EVSEE
HLSETIWRLARS LTV 2. M1 TR, Bo¥S
BETSH B LW IREE enparea(pal 4, 4) THBLT
VWEo @2 Tty BEMA 0D EWIREE state(pdd
Y=enemy T. TOMMNETLHB é:b\oik‘@% emplarea(
pal,7.4,pdd) TRLTW By

MEWMFEEBR] v, LToMEREBLTERN
REEH LT, BHFLE0BRPEAS & & bIEDY
50 MR, TOoR 2T HI T r&xﬁrﬁmjﬁ
TR F) ENH Do BH i %@E%ﬂa{iﬁifi&’éﬁ?

=v) EEC
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Eol, COWBICEHST g~ & UTEBINT 5 &4
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BEOFEE, BLE8 0RTCRBEETE. M2 Tk
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pattern akisumisen;

applied_place (BT 55

corner non_symmetric; {REe, ﬁﬁﬁuzﬁLﬁW
pickup (EET 28R

none:
condition

enparea(pal,4.4); (. SO BEABETSH 3)
candidate

with (sumijoban,80.0) pc3, pd3, ped,
{(e.3)(d. N (c. ). DD A%, gﬂ:p;:g #amo-eéiﬁértal

end_pattern;

Bl 1. IHGopal TOZE & MEH0IN

patter hkakari;
applied_place
corner;
pickup
none;
condition
state(pd4) = enemy ({d. ) DEBBKTH B)
& emplarea(pal,7.4,pdd);
o, (a,1) 51X AOF M (d, 4)’&&\.\7_‘?21‘336}
candidate
with (sumijoban,72.0) pf3,p
(.31, DoH %, EIJ&‘F?Q ﬁﬂk?zfﬁﬁ%&?a)

end_pattern;
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1) candidate

2) tarealf1: M 2:. .. ):

3) with(GEE.EA) BHE;

4) next(ﬁ@] HA) &FE: tenuki (AR, HA) BME;
5)

§) branch

n condition

8) .

9) candidate

10) with(BELEA) BHF:
11) .

12) end_candidate;

13) candidate

14) with(E&R, IS) BREFE:
15) .

18) end_candidate;

1n) end_branch;

18)

with(BE.HS) RIGFE:

19) .
20) end_candidate:

B3, $iHGopal Al F I ER D15 o HI8E

pattern hosi_kogeima_nikentakabasami;

lied_place
apiorier: (R F+ 2 BHIM)

ickup
’ corner(0); (R 56X s O ICA LE)
condition

emparea(pal,10,10); ({a,. > S10X10OTBENETH 5]
candidate

tarea(pal:pig);

(EHzomEEGDEUNTHENIRFHONLED 5]
with(sunijoban,20.0) pdd;  (BFWOFR(d,4)]
next(sumijoban,20.0) pcb; {:ngf)?ﬂ(c.ﬂ)
next{sumijoban,20.0) pd3: (SEEOFR(. 9]
next{nigedashi,20.0) pes;: {HHEHOF(e,6))
tenuki{hokaku,20.0) pdé; N
(WEHOENFH TN H(d.8)]
next(kakucho,20.0) pfd: (?iﬁuﬁmiii(f.l))
0.0
tenuki(shinryaku,2 E?Di:bi$¥&a et s ()
next{shinryaku, 20. G)hpM o)(/“é?ﬁ@%la(b.t))
tenuki(kakucho 2? $%®$b‘$mg$ £5b.0)
next(kakucho,20.0) ped; (EHHOF R (c,3))

hi ku,20.0) ped;
tenuki{shinryaku, !Dibffﬁi&ééhfb(c o
next(kakucho,20.0) pb9; {l\ﬁa DF i (b,9)}
tenuki(shinryaku,20.0) pb8; N
NEHOFSFEH & 31’;:7“ 5 (b,8)}

next(kakucho,20.0) pj3; LWEHDOFR(S

end_candidate;
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FZIEET HtareaX. BALFHEOBEOBEHFR:
BET Btenuki XEHBTE 30
« branch®h

K3we)~17), RI5iriay

branch T & 0. end_branchT#&b 3,
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B4. E—aX 43 -—BEanNdyI0ER

pattern hosi; .
applied_place
corner non_symmetric:
pickup
none;
condition
emparea(pal,10,10); {a. )M SIOX I0DFEAMETEH )
candidate
vith (sumijoban,20.0) pdd;
end_pattern;

(BeHBEBIER LIV

pattern hosi_kogeina;
applied_place
corner;
pickup
none;
condition
state(pd4)=eneny & eaplarea(pal 10,10,pdd);
{{d.4) DT . 10X 100 % O {0853 5525

{RB}

candidate
with (sumijoban,20.0) pc6;
end_pattern;

pattern hosi_kogeima_nikentakabasami:
applied_place
corner; (F&}
pickup
none;
condition
state(pdd)=friend & state(pc6)-eneny
& ‘states(difference(range(pal,10.10),pset1{pdd, pct)))~enpty;
{(d BB (c.6)ITRT. 10X 0D % D flsed §is3 b5 )
candidate

with (sumijoban,20.0) pd9;
end_candidate;
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L{jihgafedcba.1
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2. 4 ¥3EGopal oM
Gopalitd & & CREOREOREE T hicti+ 5k

D—FE2ERT2bDTEHD ., FlEE o b EER

ﬁémumﬁbrm&mognuiﬁ%ﬁmefwv\
RRECBTIRELE LS 5, 20, BB o Mg o oe s
TYOHL S BRHEERS L &3 [Heopal ko Bl &
@ébnfu5$@®¢bb@ﬁ$%§&tmgf&ﬁ
ﬁDbo?“ﬁ.bT&%a [HGopal Tid,, —F " & 4T Gopal
A=) 7’7A7’J>bbv/ZV-bé’hf‘Pas¢al7'D7’7A
EEFL, %)Lf"ﬁ'—/kv/%?‘nlﬂ%ﬁi%ﬂﬁ?
%&L\jj'i?s’i’&é:ofk\f“o @@?ﬁ?ﬁGopalkmi
Bhbs>icoT, ﬁﬁh@ﬁi%ﬂg#é&hotfﬁ
BT&R (N3, 72w, CCTREZEHFOERR E 0
T’“%ﬁ%ﬁ%@o’t%{é‘éﬁ%ﬁ&%&%gé:h.Lf*
RIBB-IHY -~ (FiF, nP3) OFIET, M8
1)!.7%}1“%560%1'6?8%1.,7‘“ b0 TH 3. Chiciin
THEMEIRA R ER SERT o IROFE R nextpat
ﬁ@i?‘%ilithhpnt’éﬁOT*%?%E}ZL'CL\é b L6
opalT e S5 ADSy e vy FENE, e rs A
(i;@?}(%éhﬂib BEHFEOK & L'C""Biéb'(a‘:Ko z
LT\u®*@§@¢#b&@$%ﬁ0&i&jk9%o
TOFOMOH LA,

pattern ‘akisumisen;
applied_place
corner;

(A3 5 70 IR)

pickup N
corner(0); {Fah 56 X 6D FIIHICH I Wt ic & E)
condition
emparea(pal,8,8); {Ga. D S8 x3DFAMNECTH )
candidate

?maoﬁlm(a 1)=(h,8) D4}
{(RYIDF
(ﬂa’mo#zt(t s)}

tarea(pal:ph8);

with (sumijoban,20.0) pdd;
next (sumijoban;20.0) pf3;
branch

candidate
with. (susijoban,20.0) pdé; (_§§Ea>$¢z(d 6)
with (sumijoban,20.0) pi4; E(is )

end_candidate;
end_branch;
end_candidate:

<. end_pattern;
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3. BEROHA

3. 1 BEH#HrcBIBESR
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Eh, BMWT eSS ALEELTWS. f2& L. 100
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CEILEROY —F2T-Td, 2BEWMFERZTAL
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BWMFcAd 3 ERTREMSLP DT ETHEIZ V.
22T, ABloEL B> VT, Thick S HABERS
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AEOBEZEOHBEDO—>E LT, BCEVWERAVD
B0 ChiB. ERHBICLZEIABKREV §FETO
BELTHARCLVARIVLERRS ERFESET EH
BEARWES (BE) kA2 LB THERBDDI -
TVARPERDITBIEBTELIDOTH D, TOH
B, ARSIV LERFRISZE(THE~1 0BERRE M
BIENELL, ~HMOFEFORTRILIL b » DL
3o

22T, BABSERY EF 301, 0y — vHBE
BHREEGLALFETH S0 2E D, Gopal THBEH
fert s — v EEBMRIEH L TERET Y BAFORKD
IAEFTY. Goral THH ONABFHFOARRFERER
DAL FETH S, BIE. Gopal TR—EIE~2 0%
FEORMELEHRLTWS, 9~ RILEBBRILOP
TRELTVWSRbDOME 2, Lrl, 5~20BEDOHT
SHEF = 2ZOF — £ LB UCHBEOHTHD ..
ERETADHTRESA . /. [EVEES] 0F
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[-100,50) [-80,-10]
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(BB EHRENTVWE W 4B IDO7ALTY X
LABEZEHLTCEFU» EdI R ERIZA V7Y 2
YELTHELDEFETDH 30

3. 2 BFERTNAMTYXILABOERSE
BY-aZBVWT, BHEOY —F T AT Y X LHHEH
ENTW3, TOHT, BLBB*YY—FF7ATY XA
ERAL o

B*4—F 7 AT Y X ADFEHRFERROBD
ORI, BEoRE, S —Fko/, ~ FEED (I
RryTLRA/—FEVWD) [ D&/ —FiKD
WCET B OB, &/ — FOfio ETFBRERD 5.
(H10>
@RI, by TLxus —FOomhs LRESBRKRD /
— KAERD B, CO/ —FEALVYERZX P/ =FEW
5, (B10Tk/—FA)
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TdH 5o
@EROWBEEES, #Ly b <2 b/~ FOTRHEZ
&1 B ikEE A Provebest, TOfhd / — FOEREZET
I B HLEZ % DisproverestE W o WROKRT T 3 i
DEFVHOFERFEEES.
®EFEHZEF Do Provebest DI AR, L ¥ PRI Y
— FOT2ESH., DisproverestDiFEH Rz ofhd/ — F
OFAEE#T 5. BROKTTIHEOFHV/ — FEE
AT/, — ROWETITE, O T Fic/ —FENA
B, TLTC. B/ —FOFLWETREZNHET 5.
®O~NTE, BT+ 22 THVET,
CHBEAHNEB*Y—FTNVNTY XLAQEEHFETH
B, B, Broik., MMMcERSHEEI FERLE
BHO~Yz—va YHEET S



B*Y —F 7 AT Y X AR—BCEIRERTZ, —F
ZRELTVEDOT, ThZh ORI BREREZEI0IE
REBBL. BROEBOLEE - TLH VL. B*IRELL
KO REER > RBRIVEERSNIO T, AHOE
ELPROPBE- 1 HRIMEBLEATVW B, BE. A
HETREOFES-FEbRDSNABVIRESB(FEL.,
TOBBRF—FBRT LBV O, B ELRERO
EEICL - THEER TSI ILBEND 5,

3. 3 B*¥— f?:u:’!}XA@%%*i

B*'b‘ %7;u:f')7\1~¢1—7~th. L\'C{L,@?zv::
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