ooooobpooooo
625 0 19870 157-166
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2 — L AREESRIE S S S Yoo
JEZEEZ o vy T

RBALTHH ME KB ( Yoshiroh KATOH )
EBAZIER XKk 8F ( Toshihide IBARAKI )

F Y- AP

SeER2 AZBMY —Ldnininax X — LK TCEBRH I, F—LK2H<L
CETCHEBEBSBRERFRBANBEOERE 222 TE3, ZHOHB
iz, a—B. SSS*. muss st B, H'gogmeEsREshcn
3,

B L KRERL P~ LERZRDB P LT YUZLALBESNT, R
OF—LKIEHL, AOEREEPBOEREROBIESTHD L &,
ABBRESEVS, ATk, SSS*srumsSSss*oznzhnic
MU, ZN2RCESCEREIFEEL VW 25HT 3,

1 . == = Hs =
B, BHE, AtnFEoxme2B/HB 2 AT -0 1. minimax{f"L\*b:J:*)‘_Ci
Ban, Yy—Lk2Moticky, BESRESF2RALBEOKR 2B 2
BTCEZ, F—LAhkEZ2BACE, DT LI T —LKOIRTOHMEZERLELTH
rncehs, DESEREG2HO sesRasBEBcnyn, a—p B (D
sss*® mxsss*® p*Uprpn*PDresmencuz,

F—LAZ2ERLF—Li@2RKD37NVITYVILALEBIEBOLT, FEDOF — LK
EHL, ENEBLOLBBEAOERFEEFBOEREROBHIEETHS & ¥,
AUBRE (surpass) E D, Fh, BEBCALBULT, 535 —LALEHL,
ADERFEVPBOERFEBORBI/EEG B 6. AUBRERICEC (strictly
surpass) &\ 3, ,

Stockman®) 12, 19794 S S S* k2 REL. SSS*¥Na-LHEzHALEBC
ERELUI, 208, a-BH2BCEREDO I 202 n s HAS 1k
wtBzon, o, FABD o, B*oEHchr s BEREH IS,
H 2 R B CERBUBEL RV ESEH SN, ABTE, SSS* s LUWH
SSS*EHLTH, ZOIIBEREBHEELEVI L ZRT,
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= . ek E = oOBER

2.1 ¥—uk o

B 1icaininax —~ L KO R T, AR S —o0FBHEICHIGL. SHEOF
MER, TRERFRITOILLI-THEONEBEL2ED T HKRHB A (terninal
node) ¥ 1 > DAL EDL, TOREOBMREEN SR 5N TS, ¥ —A4l,
MAXEB L OMNIND 2 ADBEBC - THED LN, 2R EFNOFBCRL T 2RE 2.
HAXEE SO MINBE A O TR T ¥ — kTR, B S6FTAML SEBROKICH-> T,
HAXS & B HINSE S B E BN 3, |
BHEPICHL, 20BEPSB 7 VAY—DBEFL2REIKET s, ERHXAN
BRBOBIFMEL P Onininaxi@ 2 I, f(P)EET. ¥ oKXk kFED»
HIRLYD, Z2OHBOMEZTL» 6 EAROHBEIC LU LD > TABTHE, TXTOH
HPoft (P)2itET2 e »¥TE3 (H1BR), L, MXRHROfERIZ OB
FEMECEL v,

nax{f (Q) | Qe S(P)}, P:MAX

P):= 2.1
£ () pin{f (Q) | QE S(P)}, P:MIN. @.1

T, S(P)IIAPOFHROKEGL2RDT, ¥~ L A0ORBI2 Ppevae
. f (P2 F L WT, f (P l2E#ICRDBIL2T-L2RLV I,
Ml1ofcid, f(P=45TH3, 23T, Y—ahpPBExLANET, R
R.DICE->THF L2 ETEZY, F—LARERESDODOTAHAETCHB I
w, RQDOHBEERERTTZ L UHBTH5, 2ORD, F—LK0— 8%

O :MAXSH =5
O :MINfHi &=

f=18 f=27 f=32 f=24 f=45 f=36 =50 =10

X1 F—uLaXkoM(QRMKMR 2R T)
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RGRRBRCERTB LT - LER2HETZ L 2HNE L, BXORRED
ﬁ%éﬁfh%o

2.2 hvh&R#

F oA KOERFE BT, BEHEP OFHROEREEDTH Y — L (P
cEEEEABLI L FH s hIENE, PRRETIBLKROERLZERY 5B
FTBILHTES, COLIBBEEDY N (cut) 2 WS, By R MBMHCHAT

ity EREREOERSTIRLES, BEREBE KL THY b 2EBICEH
TEFMEEL-TLBH, ny b 2ARET s RERHK—WEER T3 e pTS
5, BF. XB P omssictt-<cBAT35, Afcik, AXRC»3 L 55 LT
REOFAIAIEER T, MERME AN -FBHFHRECA2FHT S, wWDO2FH
HeEFlL2zdReLTVW3 2> THL,

Ez ot ERECBVWT, »3BEFCIitERY W~ AKD—B2ERKL
wo, TeET, TR ~LKORP 2EH, P(ZPINTIERENB3X5EZD
FOLOTEINB3 LW 8EBE2L 8O KRTCH3, F~LAREBLERKCRLES
B —ROBEERHT B RO, F-LAhkORKR T LRT LN 53, BRA
TOHEPICHL, ZOFHEDBTICETATOHRLE SIEPIZZES S (tip node) T
HBBLWVI, Fh, RBRATRINIPHBRE VI, ToORKRBRZ, TIcEF
NTVE3BSTRTEHETHZD, 20X R —BICRIRILEVL, EBRTOME
PIsL. f(P)OLETREU,(P)BIUL,(P) 2. TOTH» b EHAAKROHE
2#EHAT® L TRKDBIEMNTES,

f(P), P:#KEA

+oo, P:TOEBETH2H TONWKBATHEL

max{U, (Q) | QE S (P)}, P:MAXHHHIR
min{Ub(Q) | Qe S(P)}, P:MINWRMHIfiA.

£f(P), P:#iklis

—w;P:To%méfméﬁTowﬁimﬁ?ub
Ly (P)= : (2.3)
max{L,(Q) | QES(P)}, P:HAXHFIHR

min{L, (Q) | Q€ S (P)}, P:MINFHHA.

Z0EBERTEB Y, | |
Ly (P)S T (P)SUy(P) (2.4)
DERHF BRI T 5, Ric. POXKEBLOWBLEHL UL (P), L (P)
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EUTOL > EHT S,

U, (P)= min{U,(Q) | QEAMIN(P)) (2.5)

L (P)= max{L(Q) | QEAMAX(P)}. (2.6)
R L . AMIN(P) (AMAX(P)) X #i A P OMINGE MAXEE) DA 2 RDT. B5. &
WTE. POSES»BLRFRENS> LS, PHERSIAZ L,
UEoZ®EERVT, BAPON Y hORE+HRAR, KOS Brn3 ),

~ max[L,(P), L, (P)]Znin[U (P), U (P)]. - en

TRCOMKBAP R, HEL (P)=U (P)=f (P)lck->THIHy PRERH
Yo ¥, BRAT BV T, FRBROGNTNBLRBAP IR T B Iy b RAE
. ROFHHY PREWCFL L, ;

L (P)ZU(P). - .8

2.3 HERE |
FbLABERO—BHUBZFEI. ROLS>cErbh5, 7. ﬁﬁﬁmmaws
B3ERA>LHEZHAKT S, ﬁﬁ@%ﬁﬁﬁﬁubmr ERAOEMEOHRT
$RERSNT VIR OES (S DX 525 8% 2 0PENSI& & IE.&) 2 U X b OPEN R # L
THEE, ZOFOLOOBMEP 2 ERT 5, 2OPHFHMAY FREL (P2
Uy (P)2#irsByniE, PRERT S, TaDS, PHMKEIAL S, BIOF
W#2HBL. 25TBINEP2EML (DY, POFHARTRTERL), &
RE2BRREE3, AHD>OREE. WHUZF#%kK%&Tk\U“P&ﬁ
Ly (Po) (= (P BRILL . HHHKT T 5, -

procedure GSEARCH(3) ;

G 1 (#ifk): OPEN:={Py}, Up(Pgli=oco, Ly (Pg)i=—oo,

G2 WX : Ly(PO)=U(POE5HETS, ¥bRINIE, OPENH SHIAP 2
1 @, OPEND S HIBR T 3,

GB(FHFAL): L (P)2U(P)E5, G2KEK3,

G4 (ETFTREDEHN): Prlikansd. £ (P)2aHT3, L(P)—
£(P), Upy(P)i=f (P L. &b REDERKDTXTOMADL,,
L, UVU'WﬁéEﬁ?é Pu@fﬂ;b%#éﬁt?mv 20 F
GZk%%o

G5 (BM): POFHAQLZTATERL, i, L,(Q):i=—w, U,(Q):=w

S rBURHK. TRTCOQEPENCHRS, GRS, O

CREITEREIALLALEZERER. BRECHLT, wwwembm?m
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EOBRREOHBE LTRAB LA T3, A, RENSERECTSS a— 8
HEE . OPENOH T, RLECNEBET IS 2 BABERETHY, VOO FEIEERE
%2 (depth-first search) L ESL b DTH3, a—BHENPBZOHKIZ, ZDIBEE.

P)= L
“P gelituse b (@
B(P)= __ min Uy (Q)

Qe AMIN-LS (P)
VB L, PRIV I EGEQ.ONa(P)2B(P)LEBINABZILICLSZ, E
U, BEAPy» 6HiE PE28% n (P)THT & &, AMAX-LS (P) (AHIN-LS(P))
BHAPOREHCHBET ZNAXHEAMINGS L) OFHET, 2 (Pl ECHNETZH
HOBRGTHB,
—7%. SSS* Brrzhr WM ERTLBZWHSSS* ., vbYIBAT
RFE R (best-bound search) It E S L ERETH Y, ;

a(p)= max Uy (Q)
‘ Q= AMAX-LS (P)
B(P)= min L, (Q)

Qe AMIN-LS (P)
éﬁmfuToiomﬁnénao

Sss* OPENGDFF"CZ?(P)&%kk?‘%ﬁﬁ,ﬁéﬁéx(H.&@%Aﬁﬁo)%éé&%
33),

Wit s S s*: OPENODFF‘CZ§(P)’éﬁkkﬁ”%ﬁﬁ,ﬁé%&(I‘J,'f—id)iﬁ‘*ti?id)ﬁﬁ,ﬁé
EETS), :

x5, SSS* ﬁm@miwLU&%<ﬁK%%ﬁT§#ﬂTmt# YﬁBLE
D> EAMTES T LB TEENL, BHSS s, XM D cwAE L,

XT., »B3MEPIEHLT, X7y 7G4 30 RGENEFH & (Tb
5, PHBKRESE6E T (P)MHESh, PHRMSEAS ST POPHENERY
hiceg), IEPRERsA kv, GETPOFHIANERI NI E, PR
BRIhittnwd, cots, FEOF—LAKIEHL T,

(a) BREAGEREDHEHSEP 2ERT 5L 2R P 2ERT 3,

(b)) BREAREREBVHEP2BH I LECR->-TP2RBHT 3.
BRIALTB L&, BREAIEREBZECE I, 6. RRBAVPEREB 2
®xE, 7»’3Aiﬁ¥§?(ﬁﬁ)bf;b\&)%mméBiﬁ%ﬁ(EBﬁ)?‘%4:57‘;0‘—*.&7!:73%‘9)
BLLH1IOBETZ LS, ARBR2ELECLVL S, BREBEAZRICECERES
HFELBLE &, Ali#%“(unsurpassed)’?ﬁi% LEETS, cOFEBICBELT. B
ToRESHLAT NS,

(em2. 11® sss*wa-pmeREc, O

_5._
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Fh, B, RoRELIHEWHE I,

(@2, 21% H*akgcesrs, O

ABTE. BT, SSS*o#LHeHETs L 2HPT M, 20fc, SSs*
OHEEZ2RRS,

3. S S sSs*oowesE ' -

SSS*OUERFRTLDIE, WS OhDEELZITS. 3 ERAOH AP & #
L. £BOQEAIN-LS(P) B Dy b E#H2E LT LS, PIEIXRETH»B L 1
5, ¥ 6o, HiAP M,

| B(P)>a(P) (3.1)
@I ol, HEPRERE (eligible) THB3 L WS (BB T, 0>,
—0>—co LB T B), GSEARCHD G 2 ©.0PEND & BIc H R L WA 17 2 BAXE
RE2FEBERE VL, UTo#ESMOLNATWS,

[HiE 3. 1](3) EEOFEBERIa—BEZES, o, FEBERCER
WERERR Y hba-BERESTZV, O '

¥5iz, SSS* ML T, koBwE MLENTWLS,

(mE3. 21® Tesss*crocERynEERALL, HiAPESSSH
ko TEEINIOPENHIRE T3, 2oL &, U(P)SL (P)BPRYIILTE (0
D, FHAY P RESRILBINE), PIBEEEI»OENMXRIETHS, O

COMBEY., SSSTHHEABEROBITBETHB I L2ERLT LS, L
T, Stockmanic X 3 EFH2.11d, MES. 1L WE3.2» 5L EESE NS,

TIZT, LIV O DR EERT S, L., AMAX-RS(P)R P oE#E I
BT 3MXHISOFHAT. 2 (P)ORNBT2HEOEEGTH B, 1, LB(P)
WPtHAULHE2HES, POECNHNEBIZRBOERES., 62, n(P)= Py Py
Py,»++, P (=P) 2T 3,

AMIN-LS Qe ANIN-LS (P)

(P = £ (Q)
f AMAX-LS temir-sey L@

k .
f pe(P )= max £ (Q), 0sksn
AMAX-RS ™" 0" ™ 0 & AMAX-RS (Py)

.
ap(P )= max U, (Q), 0sksn
Q€ AMAX-RS(P,)

B8.:(P)=min U (Q)
LB Qe LB(P) b
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Blp(P)= ain  Ly(Q).
LB qebery

choOREEANT, HEAPHSSSH I LoTER, BHSn3 LD OBEF
HEGEHBOEATVLS, R | |
rE3. 110 sssterocERE A RERAOPENE S P # S S ST
o THERENB (P SHFEKBEL ST, SUBMIND) LD OBRE+HHHE
BROZSEEDBRITELTHD, , ’ |

(A) f purn-s(Po) > £ puax-Ls (P

(B) £ auin-Ls (Pn) = f auax-rs (Pn) -
R#BEU, m (P =Py, Py,ees, PLEL, k',

min f(Q)=T* gel(P)
QELB(Pk) AMIN-LS' ' n

Eiﬁfﬁ:?‘%d\wk“@&)%(PklriMAX%f“—,i)o O
FHEA), (B)rfEzE-oTcwnsnt, RBEOERCHATsI 2R TEB L,
zzT, fEOLTRECESCHORERERS,
(#E3. 319 P SrEEII0L>cEDS. KD2D DR,
(A" B(P)>a(P) (B R )

(B') A(P)zas(P,)
BRILT MR (A), (B)SRYSID. RRL,
BLp(PO<B(P, )
BT BAOK (0<ksn, Py :MA) 2 k* 233, O
SO+ FRFCBEALT. ROMBEISRILT S,
[(wE3. 419 sss*crocHERSNEEBROBERALS LT (REL,
OPENEI S D ETERET 3). RAE(A), (B)RBEEL. » > ENAXERE T & 3 OPEN
AP W, B(P)=cTh3BE2BUE. 525 LELAFELEL, O

(AE3. 519 EBROERBACI-TERIAEERATEHLT, £E
(BI2WRLEWHIAP BEETSLREETS, cob ¥, TeHALTHELA
3. 335 —LKTkesunT, SSS*IP 2&ERLAEV, O

a4 . JFEZS M o= ¥

4. 1 FEHOFE

UTF. SSS*okLH R T oo, SSS* LB HEBE0EREAZEEL.
AISSS*PRIZBCCLRBEVILEETRT, 20L®Ic, SSS*0HES, 20

-7~
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BREND> B LB IS, ROBREILHIPNBZLICEFEBL IS,
Bl : B(P)=o2@BifiEPEPENOARZ2ERT S,
BIE2 : B(P)<co2i#rTHiAPSOPENO» 2 ERT 3, -
LiBoT, cORBLHE3A2ERTIE., LEOABROE>OBAEOEN
rE5ERT, _
[1] ARHEBRHE(TEOLLIRHE(A))ZHEHELZVWHEX2HERT 3,
[I] ARENARIETCRVWERBHAX2ERT 3.,
[M] $XEB(P)=co2 @ TOPENSIAPHEEL T LB DET, AL
BX)Fohp>ENXBETH2FEABHMEX2ERT 3, ‘
[V] BE128LE,. B2 T, ARKENIEE»>FEECTCH 3 BERHE
(BY2MBULRWHIEX28ERT 3,
[V] AR[II~[NIDEDBAbIERIExvH, B(P)=co2 @i THiaD
BEREF»SSS*tREu3, |
BaVicsvol, eMBELSTRT L0, EBOY—akiedl . AL
SSS*OERFEHIAM—Tdy., LEM->T,. ABSSS 2HIcEBE LRIV,
[IJeonTl, ARSSS*2@BB L L2BRBERTILATE, RETHRA
3. BEIN], (W], [V]cowTl, BEAX220L 3 5RWOMAEL KEL .,
2RHICHBETS, WThOEEb., ADER. BHT3coh»bsFSSstHr
BR. BH2Ebo0 L iz oo ~LAk2@RL. ABSSS* e@snL
NP 3 N B
[(HE4. 1) BA[I). T b5APFRBCRVEERERLLET S L,
ARSSS*sHu@ESTV,
(W) ZFE2.1#ME3.1k9. SSS*2BCEREBEFEET I L TAE, 21
BEHERERCBINEZ ORI LD EHEH, O

4.2 [11] oBEOEH :

HwEa. 219 HRBERCHIEREAD. ERAT LHLT, HOTE
MAXRBECEWEEROEAX2ERLULELEET S, COLEsT "2 RLTCELSN
2. 535 LARToHLTR, ZORALI>TERINAURLDIERKCHL
<. ASRH(B) 2BR ¥ X LOPENSI A2 BERT 5, (Lhs->T., WEL1: AE
3.5k ->T. ARSSS*e@mMsEn, ) O

4.3 [W] 0oBaoESH | |
(E4 . 319 ZEmEAR. BRATIESWT. 15 (P) =T b5 0PENS

-8-
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gPﬁ#Ebfn%wﬁbbbef\ﬁOO#wT&%ZmM%ﬁbﬂﬁﬁﬁmﬁﬁ
XeHWOTERLILLET S, cor ¥, TRHALTELGNS, 3 F L KT i
BWT. SSS*RIHEXEERLEL, O

4.4 [N] oB4d0iH :

(wE4. 419 BE1 2B TRE2 B> hEOERKT ST, EREA
LSSS* UMD TRIBPENBAX E Y2 ERLLLE T3, cob s, TeHEAL
THBLNB, BBF—LATHLT, SSS*IWEXZERLE L, O

4.5 [V] OBEOEH |
(4. 519 [(Vioga. EROF—LAT LT, AL SSS*oER
ﬁﬁtﬁuﬁﬂ“‘ﬁbéo D

4. 6 FHLHEHE

EEOHERZ2I LY, mwiﬂéﬁ%o

[E®4. 1] SSS” *WHELTHB, O
g, Frasonxttiy, mwﬁwlwﬁsssw%AtiUMLiﬁztﬁ
TE %, ‘

[%4. 1] ﬂﬁssﬁﬁ#%fﬁ§o o

5 . & 3 X

AHBXTR, BRI BRI IS, F—LKRKELTWVWDY 3HFIE T U (static
model) 2 REL CHBEED I, Ub L. SSS OB, kv —MuEysiE®Ra
% %5 (inforned model) D e B C L HRRILT 3 BHEF LV EHREETF N
DENOBECBES>TWVE D SH),

22570, BREADEREB2EBC LV RERIEBICE O, ELETHB &
IBERERBBLGHETZLOLEBDbNB, LItH->T, HEUDSKBOBHCSH
VT, MR RERETHZ 2R EB5CBRTIERVARZ L, 5%, FETH
BYEREOHT, WROR X2 IV EEBCHB S35 BMloRKE2 2 AT ILE
BHB5,

i
FECHBRWEECHRZOMECBARL 3. o5, FHRQ—H. XHEH
FHAE I3 bOTH B,
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