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— L RIERREE S S S ¥ oo
FESEB MHE LD D vy T

RBAZTHH MBE BB ( Yoshiroh KATOR )
EMARZITEE XKk 8BS ( Toshihide IBARAKI )

P S FE L

SEeE®R2 AZSY —Llknininax ¥ —~ LK TEHI N, F—L K2 8L
S TCHEPRERFRRALBEOER MBI LN TES, ZOHB
=, a—B8. SSsS* wusss® B, H'sogmesREshcn
3, |

F—bABRERLF—LiEERDBPLTYZLALBIEHNT, £
DF—LEKIIHL, ADERBERDY BOERAROBIESTHB L ¥,
AIBRESEWVS, AR, SSS*sromMHSSs*ozrnrne
WL, Z2h 2B CEREIFEL RV I L 2HHT 3,

1 . F= & A»S =

N, HE. ftouSoxcEzBB2ATHNT L1, minimaxﬁ‘*A?kL:J:foi
Baxn, F—AKEBLC Ly, AESBRESTF2EANBAOKRLZMB 2
BCEZ, F—LAhkE2HMACE, DT LI F L KODIRTOMEZERLIZLTY
rwoehs, DESEREG2EO s RasEEcnrn, a-p 8D
ss5s*® wasss*® p*Vyrpn*Dresmencus,

F—LAXKZ2ERLF—Li@2RDB3PVITYZXLALBIEBVT, FEDOF LK
EHL, 22RO BBELAOERERS BOBRABOBIERTHB L &,
AEBRE S (surpass) B S, 1, BRBCALBLT, 53 F—LKEHL,
ADERFEESBOZERFEROMBHEA R 618, AZB 2 BB (strictly
surpass) & W 3, 4

Stockman 81, 19794 S S S*HEBHREL. SSS*ESa-BEE2AELBC T L
ERUK, 208, a-BH2BCERED, I 0% nmarsHA®) ik
oTEzbh, ¥o@iE. FAD o, B*oZH s s EREH IHL,
H¥2 M B CERBEEEL B L e SER S Ik, KBTR, SSS¥s X0 WH
SSSs*eHLTH, ZOLI RERESFELELI L ZRT,
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=2 . ek e OBER

2.1 ¥—u%k :

B 1icninipax — L KO 2 R"T, AR~ Lr0dREmCRGBL. EfA0F
MR, s RFR2ITOILLI-THELSNBIRBEZ2EDT . KM = (terninal
node) R 1 > DKBEEDL., TOREOBWERBEENS TR 5N T VB, F— L,
HAXS L OEHIND 2 ADBR B LT ED SN, 2REFNOFBIHGT 3 BE 2.
MAXEE SO e MINBER O TR T F—LAkTIR, B STARDIEBOEIIR>T.
HAXSH & B MINS S S E BN 3, |

BHiEPICHL, 20MAE»»PSB 7 VAVY—DBEFL2REERT s, ERHXN
BRBOBMFMESE2 P Onininax@ 2 BT, £ (P)2&8T. F—oAOWEKEE»
HRLYD, 2OMMOBMEZTH 6 EAROHECLED > THRETAE, IRTOH
HRPof(P)25tE I3 e»TcE3 (1B, L, MXHROfEIZOR
RISE IS L v, |

max{f (Q) | Q€S (P)}, P :MAX

P):=) 2.1
FP) min{f (Q) | Q€ S(P)}, P:HIN. @1

2z, S(P)RHIAPOFHRAORELZRDT. YL KORBAE Py vz
¥, T (Po)éb‘“bﬁ?_’ﬂ?tﬁ\ f (Po)éﬁiﬁbii&bazt%b‘“zxé%< S,
Mlofick, f(P)=45TH%, 2237, Y—sABBicszrsnnd, &
QDo THF—L@R2HETEZ Y., F—~LARBREDDTAEBETCH B I:
®\Kmnmﬁﬁéﬁﬁiﬁ?a:aum%fbéo%wtw;ﬁwA*®~%ﬁ

O :MAX ST 5
O :MINST &

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

B 1 F—uLaXoPH(@RWMRML 2R T)
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RIE2RBICERT B LTy —LiH2d BT 2B L, B2 ORRED
ﬁ%gﬂ‘(b‘ﬁo

2.2 HhvbiR#

¥ hAOERBE BT, b%ﬁ5P®¥§®%#éﬁ®158 Aﬁf@&
CEEB2EARVILPHESPENE, P2RETIBHAOERZ2ZEY 5B
FTBIENTED, COL>BEEEAY P (Cut) B35, By F 2MBEHEHET
pr ity BRRMOEMHPTRL 52, SERFCHLTHY P 2RBRCEH
FEFHEBRIE-TLBH, Ny b 2ABCT s RAERKE M ER T LHTS
5, BF. XxB P omgsctt-cBA+25, dfclE,. AXRc»3 L55ET
REOHHAIEEL T, KM A A h - BUFHECA»2AHTS., Wb 3 H
HEFL2dRELTWVWB 2> THL,

EZoNEBERECBVWT, d3BEICCERI N~ AD—B2ERLKL
v, TEET. TRY—LAORP2EH. P(ZPINTEEINBZBLEZO
BOBTEINB L VLI UBR2L OO ATH3, F—LABELERKCEHES
B, —BROBELEHAT B LD, F-rKhko2h2 TRy ¥ars, BRK
TOHMEPIEHL, ZOFHMEDNTIEETATOLREVE S PIXZEM S (tip node) T
BBV, T, RBRATLITLIHFEBRE VS, TEORKRBR/T, Te&
NTVB3BRLERTEHETHEN., 20X R —RICTRILBL, BRKRTOHA
P, f (P)OLTHREU (P)BITL (P)2, TOTH» S EANKROGHE
2#EHAT® L TRKDBIEMTES,

f(P), P:iiKk@iA

+oo, P:TOEMETHBPTODOHEKMETIET L

max{U, (Q) | QE S (P)}, P:MAXHEHS
min{Ub(Q) | Qe S (P)}, P=MIN¢TEI§5;§.

f(P), P:aiRHiA

—oo, P:TOEMAETHZHTODBE & TR L
L, (P)= | 2.3)

max{Ly(Q) | QES (P)}, P:MAXHMIHE&
ain{L(Q) | QE S (P)}, P:HINFMEME.
ZORBTRTEHY o |
L,(P)S T (P)SU,(P) (2.4)
03554%#~&B’JL&311‘5 duh\ POKEBS OWHEEIILIUL(P). L (P)
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EUTOLIERT S,

U, (P)= min{U,(Q) | QEAHIN(P)} (2.5)

L (P)= max{L,(Q) | QEAMAX(P)}. (2.6)
FFEL . AMIN(P) (AMAX(P)) 5 5 P OMINGH (MAXEH) 0B &2 ED T, B 5. &
Wi, POAE®3 L RFREVS L%, PHBERINE L,
PUEoE#eHwT, BAPON Y FOBRBE+SEAR, KO XS Brns D),

max[L (P), L (P)]Zmin[U (P), U, (P)]. 2.7y
TRTOMKBEP X, $EL, (P)=U,(P)=f (P)lck>THIZNY PRELH
KT, k., ERATIESVT, ERARLATLEVEHEAP N T B 1y b £
. ROFMHY P RECEL L, |

L (P)ZU(P). | (2.8)

2.3 BERE |
P b ABERO—BRUSFHEE, ROLSEINB, 5. BHEPOHD 5
B3ERADPSHEZHAKT 3. HHOBREARKCS LT, ERAOEMH RO T
EREARLNTVRVER(Z DX > B HA2OPENEIA L IF.X) 2 U 2 b OPENIZ R L
THE, OO L OOWEAPEERT B, 2OPHTFWAY ERAL, (P2
U (P)2#kdB0nE, PRERTS, T8b5, PARKEAR 5, BN
il eHEL. 25 TBYNEPRRAL (03, POFHARTRCERL), &
RAZRETCD. AEHORER. wwuzrw%uua&ru\UNP@=
Ly (P (= (P MMRILL . SHHDBKT T3, -

procedure GSEARCH (3)

G 1 (M) : OPEN:={Pg}, Up(Po)i=co, Ly (Pg)i=—cog

G2 (H#E®R): L (Po)—U (Po)fséﬁiit‘é‘% é’%.»t;bi’:htf OPEN» SHiR P %
1@EC., OPEN» HHIBRT 3,

G3(FHFAM): L (P)ZU(P)Eb, G2ZKES,

G4 (EFREDHE): Pﬁﬁ*ﬁsasu £ (P)2EHET 3, L(P)—
£(P), Uy(P):i=f (P)EL. & bEREDERADTXTOMEDL,,
LUy, Uy 03{@2%%?‘?‘5 PR&THy b EEZHLIOT, 20T
GZL%%«;

G5 (RH: POFMAQETNTHERL., K. Ly(Q)i=—co, Up(Q):i=o

T rBurik. TRTOQEIENCMAB. GRERS, O

\.ﬂ&'(bbizﬁéfﬂt!n%h%t:%?&iu BEREICB VT, OPENh‘BKZ”Jﬂu’Tﬁ
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EOBREOHBE UTHAB LN T3, MAE. RENCERETHS a— 8
H&, OPENORT, RLECHNET 22 BEERETHY, WOYBIEXBEEE
2 (depth-first search) K E 3L b D TH3, a—BEDBOBHEKI., ZDBES.

P)= L
a(P)= it sy ip (@
8(P)= _ min U (Q)

Qe AMIN-LS (P)
2HVB L, PRI P EEQ.OBA(P)ZB(P)eEHINBILICLS, I
U, REA Py 5HIA PtE 3% 2 (P)TFHT & &, ANAX-LS(P) (AHIN-LS(P))
WHSAPOREHICHBE I ZNAXEAMINSR) OFHET, a(P)EorEICNETSH
HOBRGTHB, -
—~%., SSS* Brrzh e WA EHETNIWHSSS* ., wLYEBAT
RFER (best-bound search) I E S L ERETH Y | :

A(P)= max Up(Q)
;. Q= AMAX-LS (P) _

Qe AMIN-LS (P)
%ENTHT®i7L£ RE B,

Sss* OPENODFP'CH(P)é%jﬂ‘.?‘%ﬁﬁﬁéﬁ&(ﬂﬁ@kﬁb‘ﬁif@m'ﬁ&&%
+3),

WSS S*: OPENODFP“CZf(P)é%kb_?%ﬁﬁﬁfé%«s(HSOD%AL:IE@&E"—‘?&
mETS), | |

x%. SSS° limd)unji(s)‘t*bié< A3 HRTED AT LA, ;zﬁx“”u;
DricERkcEscesFenk, AHsssta, xmP cArnr,

¥XT., HB3MEPILHLT, ZFv 7G4 30 RGEPFERH XN LLE(TRD
5, PHRmRBSEZSE T (P)VWHESh, PHHMEGEASZSEPOTFHEVERY
nheE) HEPRER L LY, GETCPOFMASER L &, Pi
BRxhl:tw3, cots, FEoYF—LKRKCHL T,

(a) BREAREREBHSHSEP 2 ERT B 2 cRoTP 2 ERT 3,

(b)) BREAIEREBIHEAP2EMA T2 IR TP 2ERT 3. ,
BRILTBLE, BREAREREB2ES WS, 50, BREAVPEREB 2.
BE, pOAPEREILEV 5352 BIERERM T2 L5305 —LAsD
BLLL1OBETZ LS, ARBZHEIEECL LS, BREAZHICE CERES
HFELBZVWE &, Ati;F%(unsurpassed)T?)% PEETS, coFHHcELT., B
TOEEBHONTNS, ,

(2. 11® sss*wa-sEmerRic@c, O

_5..
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Fr, BE. ROBRELEH LI,

[(zmz. 218 H*a%ges»rz., O

AfCit, LT, SSS*e B2 HET3 2L 2AWT3H, 20dic, SSs*
OHEZ2AXRS,

3. S S S*oowEE

SSS*OHERERTEDIZ, WCOhDEBELITS. »3ERAOHEAP I
L, EBOQEAIN-LS(P) B v b R#E2B LT L%, PIENXBETH» 3 2 0
5, X5z, @IAP M, '

| E(P)>8(P) 3.1)
LT LT, HEAPRIERK (eligible) THB E NS (BH T TR, o>,
—00>—0co BT 3), GSEARCHD G 2 . 0PEND & B Ic H RIS S @A 12 0 & B AL
REZ2FEBERL VL, UToE ST WS,

(mE3. 119 EBoEREEREa-BEEEC, B, HEBERTER
WERERYNba-BHEENEVL, O ,

¥5ic, SSS*cELT. koWEBMEN TS,

(mE3. 21¥ Tesss*crocERYhBERALL, #iAP2SSSY
Wk THEBEINROPENERE T3, D&, U (P)>L (P)BRYIZTE (0 F
D, FHAY PREFRILETNE), PIEREHOENXBETH»S, O

COWER. SSSTHHRBERORNEBAETHBIILEBKLTVLS, LK
M- T, Stockmanic X 3 FH2.13, ME3. 1L fHE3I.2HhLLEEE LGNS,

ST, XL VLoD DB EERT S, 2L, AHAX-RS(P) W P 0 %kH I
B3NS0 FHEAT, 2 (P)ORENETIHEOESTHSB, £, LB(P)
RPrAULHAEES, POECNUNETSRBORE, ¥5ic, n(P)=P,, P,
Py,»++, P (=P) & T3,

AMIN-LS Qe Aﬂiﬁ-LS(P)

f AMAX-LS Qe Aﬁ?&-LS(P) @

k B
f pe(P )= max f (Q), 0sksn
AMAX-RS™ "™ 0 & AMAX-RS (Py)
.
ap(P)= max U,Q), 0sksn
Q€ AMAX-RS (Pk)

B8:.(P)= min U, (Q)
LB QeLB(P) °

n
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Bip(P)= min L,(Q).
LB qeLB(P) P

chsoiE2HWT, ﬁéﬁPf»sss c”tv)'c&’:ﬁ’ Esﬁém%rywmz@ﬁ-
SREB/LATVS,

(xm3. 1108 sgss* k;orémsntizﬁﬁtmpanﬁﬁﬁp »SSS*ic
;«;*c%ﬁ#iérna(P MIEMmEMME R 5, éé&.ﬁﬁﬁé:ﬂ%)f &;m&%ﬂ*ﬁ%#
umwzﬁﬁﬁmﬂia armao'

(&) f purn-sCPo)> F wax-Ls Po)-
K’ |
(B)  f ayrn-Ls(Pp) & T pyax-gs (Py) -
R#Us 7 (P =Py, Py,ees, PLEL, k',

min f(Q)=Tf ae(P)
QELB(Pk) AMIN-LS n

éiﬁk?‘%d\d)k“ﬁﬁ)%(PkﬁHAX%,@\)o u
M), (B fE2E-Tw30oTc, REOERCHAATS 2R TERL,
zzT, fHOLTRECESCHORERERS,
(#E3. 319 P SrE@31I0rScEDE. RO2DORE,
(A" B(P)>a(P) (B A )

(B') B(P)zas(P)
PRI T NERAE(A), (B)FRD I, LKL,
Bp(PO<B (P,
2T BAOK (0<ksn, P :MA) 2 k* 233, O
COTHFRECHEHL T, ROBEPRILT 3,
(mE3. 410 sss*eroTARFAREROERK LT (R
OPENiR O BFHEZMKRET 3). RE(A'), (BH2HEL. »>ENAXZEE < » % OPEN
AP B, F(P )=cTh3BE2BIE. 5258 LELAFELEL, O

(AE3. 519 EROERBACI-TERIARERATEHLT, £#
(BN2WRLBWHIAP BEETS LRETS, cob®, TeHEALTHSLA
3. 335 —LKTkesnT, SSS*HP a@ERLEV, O

a . FEIS MHE o= B

4.1 HEBoK

UTF. SSS*okL#HeRTwic, SSS*tEB3HEEOEREAZEEL.
AISSS* B rUBVWILERT, 20LDIc, SSS*oHEN, 20

-7-
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BEREMNDLHESELIC. ROSBEC PN LICEEL LS,
Bl : B(P)=cc2@l- i PEPEND A 2Z2ERT 3,
B2 : B (P)<woz@hTHIAP SOPENOAZERT 3., |
LSBT, COUHBELHESA2EBTHhT, LEOARROE2DOBEDO YN
beileRzT,
[1] ARHEBEHETEOLSRE(A"))2ERLEVEEAX2ERT 3,
(1] ARENAXRETEWHRBHAX2ERT S, |
[M] FHEF(P)=cco2 @ TOPENSIAPBEELTCLB L2 DET, AR
B(X)#oh o EMMXRETH S HRRBEX2ERT 3,
(V] BfE1 28k, BE2cs0 T, ARENREL DHEETH 3 PRHE
(BU2BRULBVWHIAX2ERT S,
(V] AR[II~(N]I0oY¥nEab3IsB M, B(P)=c2@BLTHED
EREEFSSS* e Bus, |
BElVicbuvTlR, ACHELSTRT >, FBOF—skicHL T, AL
SSS*OERFEHEIM—Thdy., LiMH->T. ABSSS* 2RIcEBCZ LRIV,
[IliconTit, ARSSS* 2@BhB L L2BRBIRTCENTE, ABiTHRA
3, BElU], (W], [(N]icowTlk, ligX220rL5BRWOMEHKEL., i
RHUCHBT S, WTHOBEL., AVER, BT b»»bosFSSS* R
ER. BHR2ITbR WIS >z bor —LAk2#8RL. ABSSS*2@snL
SRR T, |
[#E4. 1] BE[I]. 3 b5APEEBCRVHIS2ERLLE TS L,
ARSSS*rEIZEYI L, |
(W) THW2.1:#WE3.1:9., SSS* 2B CEREIEET B ETNE, 20
REEBERCRIAEZORVLWI 6L, O

4.2 [I1] oBEOHEY ’

wEa. 219 BHRBERCHIEREAN, ERAT CHLT, WOTE
MAXBE TR VA REHAX 2 ERU L RET 3, cOLST 2HALTHLA
3. 35— LATHLTR, ZORALI->TERTAESBERKLTS L
T, ABRHE (B 2@ B WOPENSI S 2 ER T3, (LiIcd- T, 4.1 #E
3.5k >T. ARSSS*e@lsnn,) O

4. 3 [N] oBEEgoEH o
(wEA. 319 ZEREAT, BRATIC BT, 15 (P) =0T % %O0PENH

-8-
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ﬁPbﬁTLTh%k%bbbéf B(X)#coTdH 2 ENNXRA»r >~ FRIBSHA
X2HWODTERLILLT B, DL, TRHALTHELGNSE, 35— L KT
BT, SSSTRMEXEERLEYL, O

4.4 [N] oB&oiEH ’

(MEa. 419 BE1:ECRE2IB LBOBERATICH LT, EREA
LSSS*HUMDTREBOPENSBEX E Y2 ERL LT3, coe®, TEHEAL
TBLNB, BB F—LATHLT, SSSRHAX2ERLEL, O

4.5 [V] oiEoiH ,
(4. 519 [(Vio#e. EBOF-LAKTHHLT, ALSSS*oBER
ﬁﬁﬁ[ﬁl”‘?&%o D

4. 6 FHLHEEH

FEOKRZ2ILD, ROEE2E8%,

[E¥#4. 1] SSS” *WHELTHB, O
g, Brasonxgry, k@%@l%ﬁsssw%Aaﬁnmmi z e
TE %,

[%4. 1] ﬂﬁssﬁu#%?&6o O

5 . e 3 R

ERXTR, BOEBRLISKE, F—LKRKLLULTVWDOLYBIHEMET U (static
mode) 2 EL CHBEED -, UhL., SSS*ofHHR, ko —REsiEHRd
% € 5 ) (informed model) @izpsuncd URRILT 3 (BNETFLVIERHGEET NV
DOEFNOBEICESTWLEDS),

23T, BREAVEREB2HECLWIRBIFE R OT, FETH3 X
SHEEREIRBLBAETZLOLERDNSB, LEN-T, HEUSEBOBHICH
VT, BENEERETH»Z L2 RLEBCERTIERVARL, 5%, FETH
BEREOPT, IXORE2Z2IVBBEURTEZIO>RMORELZEATIMLE
BbH35,

M

HECHRVWLECHRZOMKCBARL 7. o5, FHRQ 8, XHEH
FHAARBICLIZDBOTH 3B,
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