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3E AN ICED  XEHFR
— AR - FRIRALIE & RNEE D 7 BE—

BT, MEFRICBT 2 by 7YY Y FEOFEHMELRLE. L L, SESREHMH
YMBOELFCHAT A0, FNOMRAI 7O 7T LMIBOAI N TGS, VAT
LAORREERLTELI#E LV EVIBESOHEL M E oz, ZOETIE, NHNRIEER
Y AT LOHEEIZENT T, ML RO SEE, RV B LORED 2 55 #7752
FHEOREEIT).

BEFEOAIELELT L7012, 7 7 ICFHF X SNARENOM % K o 72 52 0 B
HOMRI AFLDTO A TRBELL. LEAL, THHREOWERIIB O D o7,
FITHLDPE o FBERICOVWTRYN, FOBRKIZOVTRE 21T .

3.1 RE - BRRLIE E RO 7B

3.1.1 ARED 2 DD

Bl Z\TERE, X7, ik L, KRABEABOBTOII2=r—2a v OROICHRS
NAEAFAThRWGRE LIRE-BRAFLICBVWTR, 2OV AT AP Hig % &
BT 2200555, 87—V OBELERLEDBEROBVICLIZFGETH S, WhWwHHE
HAZD1DO0WMTHA., FFETHL [BARE [#5E] 77 VA3, XFTHT[7
V7rRy M TERI 79 EE7XFE), BETHUS [ ] METF RSNG| [BERm] %
FOSEEETHTHAE. DI 1235 —VOELER /A XDBAEEVD LI R RAT4
TOBERETEHTH A, ZOWMITETNERVICIISNILE V) EENZBETEHATE 50
b, L2 LABOBAKICE Ay — VD5 Eid, 202 EBL V) b ONER
TERVEDIZ, ERELIZCW. EVAFLAIRDWTHRETT 5121, 2hs 2 D08ICHE
BLZTEE SR, |

B ETH O, 200A 7 —VICHF A ENTEL NERAT =V TOIH
Bibe i, Bl ITLEBRRY AT LBV T [E—KEXF] 0T AT A% [HKHEL
FIRED Y AF ANETBRTAAAILTH A, 22T, BREZDOEVIIHRT 57215 T
5, MRBIROEBERLEL ShEv, RERXF—VTORMbBE R, [ZRBRY X7
Al % [HE@AR] COMICTEEIC T ARETH 5. 2 2T, BRBTEBICBIT 2 HEOKR
EREESLEL LD, BIEIR/ Y — VREICEE L -ETH 57, REFELTREIIZD
EEDPEIND. RKFICIE, 797 — B8, EEERCET A MERIERF L TVE 0T
b0, MEICHETIREFTLERS.

Ry = DIRL B LToxdeid, /8% — VABOFEREDP O RETULENFDH 572012
IEFICE LV, THIE, XFFBRIEIRIERT LHRET R E LB EOB L, FIRIE
M FEXERTENER L LB ADORBICBWT, BEOHFBEMN R EEISTKE VDD
oI ETbhhb.



32 3E i  EBR

3.1.2 3B - BRLE MBS

MFBLHNL Ly 75y YFEICBCTRBORALE BIST 201213, BEOHICBIT 5
BEho T, AR ABEROBEL Z0OMMER LI LAk 2 M L TB L LEXND
B, —RRICNNY — VR BRICBITARBERIE, M3-10X912, -2 ANESLL
TS 585 — VBREEE* ANIES L LT 285 UBRICHETE 5. Makn
IR T AEOMEHIEE IZH\ O T, SMHFLERICB VT, 0L mEossE, WEOFH
LI BHBES THL. LIL, 37— VRERIIBWTIE, ThETRECELZORLTVE
W,

A0 ALEE R

3-1 N&— 585 - BEOWER

XY — VBRI, UID H UIE S BB IS CER AT EATTE S, SRR I L
TR, 7YV — b F U723 LOLETEYYF UV IFRIIBWC, v v F 7y Py
EETIV (AR OFBEFERTETYS, LAL, Y LFEEICBWTIE, AENTIHE
LIV IV EETFVEN)EZFIZ—BRUZVERELTHENEZ SR TV RN,

WEROREBRY AT 2BV TIE, XFER Y VRV D L OEBH S8 EFIH L-FET
BEDECRE IR TE RV O, HEEAOMSRIBENICHVORTHWZ, 2R TY
BB, LFERVVERELFEEWIZEMLTIRWITZY, KEZIPF—EBTRITRIEWT 2w EE
WO R ELEE L BRERORRCEREN B CIZI#EACRET 2 HEL#
B LR as8, 810 B LIS BV, M E2ERICFIHT 5200 FERIETL ST
BV, FD70, I B LAEOWREY AL & 572012, EEEAIRE IS 5 HKZHLE
AN 2BTRLABEIBOBER, Y VRVEIZZFOY Y RAVOP VB LICHEL
FEEZRAR L0, BEOEMICH L TIMNETEL L AT LAPHETE. 2F ), 4
DH LI B VT, U L s o S BELARTIC R 2 A ICFE L7280 0 1 UF i BARHSHE
LEINTWRWVEW) RELHEIFZE SN TS [Osawas9).

DF ), UBNHEERR S A7 4 2 BET L0203, BRY A7 484K LTOMER LM
S LZZRARRERDER EPIHB R ) B URBOMY L\ ) 2 STRE L 2ThE%R S %
W, ZOETHE, WEERRE L & UCRANLERORMA L)) H LB ICxdd 5 Tk
#HBT 5 [Kato90] [Kato91].
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3.2 SHRIENREEMERGXTFLOOET b

3.2.1 HREDEEBEOFE

HEARNEIZ, EEOY RV EEFNL OERBERTRBETAINE CTHS. ZORMIC
Lo TIEESNAHERI, HREN - BENLERERTH L. @40 Y Y RIVOBIRDERS
EOMEEREELED L ) REBESFOMANFE LR T 5 EHNBRLHA L DLEZ RV,
HREHERBROM T T, ¥ ¥ RV OEGEBERICMS 2OHIBMFEPFET 5720, IEEIC
SZHPNHETH, ARERLEFFTA I LICL YV RE EICEPNIERETEIC
BmALDBIENTED,

S7IFEZSNLHELRENBEEOS 2 K328 Y. TOMMEIZ, #O»PDAIER
BBEHOLENR Y VRVOEREZEATHS, LHL, Fild, XROWENTREINAER
* ZOREPOBSHIHAE LI EDNTEA.

D=A+BxC (X3.1)

)

/\
_//‘ A
K32 S7ICFEEZSNABHELREEREEOH

3.22 MRITNEZMER

3AICBWTEARWYZMESIIHBELLY, S7CEPNEHEENRE T AL, &5
WCIRETARIESS DA, 21U, BRICEALTOH VT WS IIBIRICE T 5 1EHO A THH
FTLIERTELZVEVIZETHL, CAICEHLT, H33%HVWCEHBETS. P Al
BBV THOBUNIHFETS. D LIOROBYNITER L EENTHL 25, ZORME
DEHRT A ERIZROBENICLYEI LS.

X,=A+D |
X,=BxC (32)

S LIOBOIPALELZEIN 2D, ZOHEDEKRT AERIIROBHEAICLVESIES.,
X=A+BxC (X3.3)

BLALDABIZREORREBIRT 2 EEDNSE. 2D L 3BTV RO RS
DIEFEZ B OHKICEEDID LR WS, TOEROAZHEREL T2 DI3FEREICE
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e ) )>..,—-—--~
— D

3-3 EfiRNEhEECHE

BRTH 5.

AND7— FEORT — F2RTEOPDOY VRVEEEZH34AIIRT. SORDOFIZ,
DAND T = FHBHAETHA I D, BPLEZE, ZN2EVLRALPDbRIL 2V, ¥
B VARV OREPEDOFHMELEL, BLDABICL o TRAELZEBNLIOENSTHA. #
DIDIZY AT LADREF DB 5EHIx LT, BIREB O B9 5 Z DS DIET B % 5E
THEDRIHEETH A, CHEIXFEZRICBVTHL 2O NTE-EATH 5. IR
DIZ DL DB EFIRT ALEND 5.

DDDDDD

13-4 AND%—hr&EOR%S— b

3.23 REBMAMBOEEFA
A CRRZHEE 2 HRT B0, kD 22003y 7 MIESH LVWEBTFER R
£7 5.
DRROLY)H UMBIZMELERTERLLZV. 2L OREEEEEBRPEI B CE
By 5.
) R HBER VIR EAT L, FNOABEFIHAT AL THRRODVTVE R
fRET A,
RETIE, choDaryEe 7 MIESCERFEICOVWTHRRS,

3.3 MEOHE

3.3.1 REBrIMESES
VERR LA L 7o SR M2 RIE T 572010, T T 2O AT AREHCBWTE
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Symbol name : AND Function for calculation of the certainty factor:
CFand ( linel, line2, line3, arcl );
Elements: LINE, 3; ARC, 1

Fundamental positionship
O: Connecting point between the primitives

Position to connect with the other symbols

Output point

)
P
o
)
e

: Input point
3-5 AND ¥ — FDFIREREA
FElhb, TITRETIERFEL, XOTEHAOHBREERT .

1) P2 RIDOBIKRERRT 5 HH
ZOHTITY—ZBTHEHEL, IBHEROBIRE BREROELZ OS2 EKRT 5
bDOTHAH. ANDTF— FOFIEHISITRT. ZORBIE, ¥ RIVOBRER, Th
LEZMOMBER, o VRV EOMERRERRTH-OICHV LN LRI,
HEEXEIET L7000, L1 5.

2) ENEEHICEET 3 AR
MEOEXHF2HETLHAID A, Hl21F, BHEHROBERETIHICRELTEES
B3V, LWHEIRIDTHL, —RIZCOHITF ) —0HAIE, HEZHETAD
DTHEHY, EROMETIHERX L TEIPNALI L LN,

3) BRkiH 5T DOHR
ENE I ERERZEET 5. ZOBHROTIIRE L OWRENIFHFET 5. HH
ELTEPNBRIE, ChOOWREHEHMEL 2ITNER LRV,

4) BERIICHFE L B ROMB/NZ -2
ANV ELF UHBIRSY — V2 RB L, 20185 — V2 BB IRBTELLHE

Dam

(@ (b)
M3-6 RUEKRZRETZEE
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%5, FILEREZFED2OOREZM3-6 1278, 2O00MENERIE, ¥V ELOR
BOATHA. DL, @QOBRED/NNY -2 I NI TIELR-ZLOHLATHN
X, b)) DEBEORE LY, SVEFHICFOMNEOERT HEHREFAELE DI LHNTE
HEBbhs., CORE, (@) KBTI, 40 Y Y RVOERBEREZMENIZHATY
HOTIERL, MELEE1O087 -V LTHEBL TR EEZ LT ENTED,

5) Bk O 7= 8 DS
CHEIC L o TERASNDEHERBERICIE, L) BROBRICETBRTERLZBS2EH L.
3-6 DRI MILRS-FF. & LTHRTE, 2OBREREINELEE L TOBRICEE
BEEGZBEEZOND, COITTY =BT AHABICL AEHRBITICL T, ¥V
RNV DOERBRICERN L LEEE2 52 5.

6) EERY 4 KIFR
BERBTOI2OOMBOMICD, REICH LEERE 52 2080555, ThboH
Wi, TENLBREICERT A, — I, TECEIMANEIRS 7icEIN-HE
INEELEABRTIENTESL, LL, TELPSTOERIBAILI-TRE S,
ZFOE) RABIEMICREETH L. SNV EEELYERT A 2BMRO—F % DL
TITRT.
TRTOYVRNVDOKRESRLFANZIFE L TH 5.
7) —iRHEER
BBRD 1~ 6 DHEIZTRTE
BHARE LTRHEINS, —#&
mRlE, ThOESHMEEE [

AN — 2

VDH (Verificator of
Diagram Hypotheses)

BE2720ICHCONBH#BDE
ETHY, ZOIFLALEFERE
BM#EZ<Th 5. MHD S DML
PRI D XTI, — &K
FRROF A & BUAERIC L o T .
snz. 2 et |
1225 6 DHFRIZMEE L R IZR 5
B, TOMBEIFREL LTSS T A
WCHOAEINS, F72, 105 6D
BHRBEOHBIDE VL DICHIT

( FE L )
HZEHTEAL, GSH (Generator of
Symbol Hypotheses) ( —RREE )
332 HE .
RET 22l - BRFEOMAR & AJJEE
B 3-72RS. ¥ VR VIRE O B LR
(GSH) i, pitEIcH/-5, 323 T [3-7 BEBMIBOER

RHT 5 HE

TURNVOERY }

EEmOH & H1ic
BY % i

BOR T o Mm% )

%ﬁoﬁﬁ%ny—?)

VR IVARER
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BRIV T NCETE, ELOVVERMEREDSZORIIZE VERSNS.

IO HLE D 0, RERFHOERLE (GDH) & NHRFEORIELE (VDH) T
HbH. ZD2ONOMBEIZE VB AN LERS, HERHRTHS. 203, ¥V RVIREH%
J—FE L, BREEREHRZT— 27 THRAY P T—2 L LTERHENE. &/ —FRT—7
BIR P NEBIC RS HEE Y- Twa. REEHOHIZ XK 3-8 1IIRT.

GDHIZ, GSHICXVERENZL DY Y RVRHDOF LS BONPDORFE R L, &
SIZENL OBBERERIEYT 52 & T, HEARHELERTS. b L, GDHAEL 2B
Lo TAEE LRITNIR, AasbenBREISE A%, GDHIZ, pilm iR L &kam &R
DMAEDEMHFEEZRHATALIZLT, TOMEISHRLTWS
VDHIZ, GDHIZX o TERENZTRTORERADKRIEZIT ) . HERHFEIEDHPDF
BEEatEs, VDHRZOEREZEETS. b L, PEERRTAZLSTERITE, V
DHIZ, »55HIEXFET 5. RO KX LFFMEDS 2 O N HHRFEAIZERERE RS,

3-8 HIEREEDH

3.4 T URIVRERDER

341 TUIF 1 TRADER

FRTOY ANV, LV EELZBROMBSEREZERT L7 3714 7L o TR S
5. 3-9IZRaNb Ty vRVIE, 3FEDTY) X747, "STRAIGHT LINE", "CIRCLE",
"ARC" LR E NS, MRBEEARMNEICBIAY YRAVDIZLALRIEROMELZLDTS
D, N300 F)IT 4 TOHRAEDLETERRTESL. B LINL3D2DTIITALTD
HMAEDETERTELRWIY VARAVERRLETA%L, EDY VRNV ERBAT L0 DEHE %
TYIF 4 THEFRELENMLZTRIERL 2w,

ASEE R, - $L - FNSEOMLE 2B L TR PV — 5 CERSND, <2
MLF—F L, THABEESERSZ ZOMEORBEMEICL > TERRLAET—-FTH B,
LOPDONRY MVF—FDRAEDLREIIIL, H3-10DEHICT)VITATDIL T AV
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27 » > /f<->

3 straight lines

3 straight lines,
1 arc

))\»D O »0O

3 arcs 1 circle

39 LrRNETUIF« TORER

Straight line

B3-10 U547 D7149v5740>7

TEITV, ZOBEUEPOHEERZHETAS. SO T4 v T4 Y TENLETIIF 4 THTY
ITFA4TIREHE R A,

R MF=FDFER, TIVIFATDT4 971407, BEEDOHED 3 >OMNBIZES
JIT A TECERWICGRELLLEBLEHVS. 749574 Y FTRERZ M VF— 7 0O%BIR
CHWLEEIR, 2 OMERZRET LD CHEFIEVEICEEL TS, LiL,
TA VT4V TORER, EEXD T D IZHEWRFIIENT S,

COMBENEHTNICDL L DEEEZERLT E VI REICE LT, B ICk ALEIZ 2V,
NY MVTF— 5 OHAEGHLET L OMBIIELITHT L TWA DT, BFIMBEFEIB S IE
HAT&5,
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342 JUFIVRERDER

331 TR YR NVOBKRERBET A, ¥ Y RVEFREOERKICBTHAIRS.
COMEOERYEEZFIL, B THRAZTY IF 4 TREDERUBLFE—TH 5. HHK
ERLFNOONEBEREZRTHRICESE, #YL 7Y I 7 4 TRHEDOHAGSHEHIEIRS
Na. YV RVIRBOREER, FHTAT) I T4 TIRHOBEE L Zn o OMEBERFREI S
Mg e LTHER SN IMEERRICIVEIESNS. CORBICBIT AEIEREOMEDS 7Y
IF 4 TIREOERUBEOBESL AL CEETR V. Biffi, BLXUZ I THWAEEEFHER
i, BERNICRELZDDTHA.

3.5 EERHDERK

MEAR SO & BRI, W 2P0 Y RMESHEZH L, 215 OB OBEEEREZRET
BZETHH MAEDLEDBREERIT L7010, TEBLEFRVERRECIE LWRERHE 4
BRTELZ PR INIMBFENEZING. MWEBOBKE R 3-11 1I/RT . B X HERL
B L8 ) X MBI MY VR VRH M L, 215 OB OBRERE A5,
T, FNFROMBEIT AHREENETE SN, L) REGHEELETRBEORF O
ARERSLGEMS NS, DLTTl’R, FRBICOWTHAT 5.

3.5.1 HilA & HiEmALiE

BRI, BOBEENDSAONTVD Y Y EMEHIE, ELWY Y RVEERTINDLE
AbND. COEXIETE, KPAT y TRECEROHEE ORI ¥ AV IRBEZ
HY 5. CORETE, BEREHRRBIIERS L. SOREIC L > TES WD HERR,
Wi 3 ¥ RVEBORORIEE L A—Th 5. FCTTO Y ¥ HFIVRS & HEERIEIC
HRFZTBL LT, TORBIBERICHRICET TS 2.

[HE~a—-2 \
RO H 3 5
- MEOE X FICET 53
< BRI TOME

VR
ARG,

I AR 3

it U

3-11 ERERERLIEDER



40 3E HEMEIZET  KEHR

3.5.2 A% HRNIE

b LIEELW Y Y FVRSICH LIEVWHREESNS- 2 S Twiud, vl & #ERLE O AT,
9 EAMIETE RV, KA I HERLBIBERER 2O VR VHOKE SOLRPLEREFR
2B BRI EGRERICE o TRRINAIMREHE2FET 5. 2ho 0, NEO
FEHICHET A, BRIERTOMBOPIIEINLIINOTHL. M3-122HNT, 20D
MEOBSEZFHATH. ANMEL (@) ISR T. T CICHERSENICHB IR TwAE Y VR
R & B BRI (BRETERR) & ) RT.

YURVEHA (ANDZ —F) WCEHTAE, ADANR 1 D0OERK L T CIloBERBGR
ZH5H. ZOEGBBDMICAICIIMOBRERITIZ V. b LKBEAFE LWEH THNIZ,
ABADCHE—DUED, HJIC 1 DOBRBARERF 2T NEL SR, E5ICA LEE
Bz Y RVORBBEIEIRE SN, ZOKEILFHRTEXL, BAEWRV—-VIE, TR
NLHMBOABTIEKET A, KHB, CCELTORABOZZTFEETEL, by Iy Y 0
BRIODLIBREZFICETE, VU RNER L BHEBRRHELMETS. 2F 0, R
R & B B RR L D BN IR RRATER SN S, b LN T2 T YV RVREHAT CIcME
AT SN TV 568100, BHREMEHEO AT ZIcHB S5, TOMEIZL YK
SNLHEBECEIZRORICL s TRHE SN S,

CF; = (CF.;ymbol X CF;ize + CF;onnect )/ 2 (it 34)

CF 13, SN D YV RVIRROBOMEBEETH 5. CF,,,,., T EHRBRICS X 5N b5
BETH5. CF, 3B Y RAVOKELZOFMEE LRHHESNLETH L. ZOBK
bBBRIICHDONIZSDTH 5.

COMBIREVEEE ZHFOELWRFICD TR TH 5. L2 L b LRERHEO T
KRVWHEGE 2R OME - ZRHNFT TICHFEL TOWSHE, TRERYV BRI LIZII T
 ORBETERAETHS. KETHH0HEE, ZOMBEHLTE0THS.

D“

b
@ mai2 grzmsgmeEonm 0 O

(@) ABER, (b) T TICHBESD S L RIVRER & EERRIES

d
.

-’
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CCF ( Calculator of the
certainty factor ) %

HWREDD D by ID ( Inconsistency
IR detector )
EE R

M313 FIEESHRTEAEOMS
3.6 HERFHDIREL

BIE RSO RALEO MR B 3-13 1R T #irk ¥ ¥ RARB S BABIRR G DH
ko THEESIGEME N/ L &, FERILE (1ID) 3RO D 5 H#E e B THE
RRERIET B, WL OPDFEFRERFENCHFELZSES, VDHIZZOER2RET 5.
B 7% B v AR B RS S NEEREN OB S USRS LS. 208
BN 722 TMS (Truth Maintenance System) % F/H9 5 [Doyle79]. ﬁ{)jg;ﬁp\] 2T BEDTE
FELZVIE, BEESEAE (CCF) [cQEH5| X ks s, CCFIEIRERHEAD T
T v FNMRRRP BRSO ORERE, B X 0RO 2 ks A<, NEKs
DRBWLHGEEZIIET . K IBVIBNERGE 2 o NERH I REH R BB R E &
%,

3.6.1 FEREL

FIEREENEI 3 BREOLIEIC X VBRSNS, RAOLEIIHERHENOFEZ R,
35 TR, dLBVHREERZROMES 2V Y AVRBPHFELHE, HEo7:
ARSI S N5 . REARGM O & - 723 ¥ FIVIRR P ER RO E 2 A5 72
DI, WHRED H 2 WEAIFIH SN 5. MEHOE S HICET 5 MECERERTOME TN
SOMEICHEYT S, CORBIZBVCTRFEOFEIERATE L, ZOERITRILIL
=\,

2 FB ORI, FEOBEREHET HMHETHL. ZORAI, 3.62THHTLCCFD
HEEBRLFET L. FEERICH LY VRV ERERIRSRE 2y P —2 bROY—
MV —E ORISR T ARGAEAS, RERHEOFA LMY HEh 5. ThE0EEICH
TAHMEENCCFICLVEIEINS. 20 L ARVEVEEEL & HIRFARERF D 5
HIhs.
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oL EHERGEAOESEI MR SN LI NEL SR W. TMSAAZOEHWIER NS,
GDHIZX B Ny ¥y VLB, ¥V RNVEH L EHEBRIEHEOBICKERR YR T 5.
TN, A RFAPFEHSNIGE, FORFICL o THR SN TV T RTORB D FEH
NRTIER 5. TMS ORI, 2R 2D L) ZRBOERICE LTV 15 THS.

GDHIZX > THIHINAIRESP R ol &, ZOMBIZEBIZEVEEE 20K %
EHTH, £)FTHILT, EHRVKOPOHERFEERT S, ZhA3FEHOUETH
5.

3.6.2 MWSEEH

WMEFEETEME (CCF) &, ID2SESNAINERIEDKBHHREE2FHET 5. MHE
WHEBPDTXTO YV KVEHRP BB REEERFELTVwE. Thb 3
TORFMEGELRETHILICL), KEWHEELEET L. LirL, 2OEXHTIR
FEROEEBE LR S v, ZnDSOMEL KBRERICKMEE 57012, 2O
HTRHEOE ZHOHA, BERIICEE L BROMBIR S — > BRIRIT O 720 O M,
FHENZHBCEINAMELZEDLZVABRIFRE IS, S OHRANI Y — ¥ (Bko
NY =, BIRIGSY =) EZRCEX ONBBAN OB H. BEN LY — Y ITIRED
B, BEMINY — VICZEOBEIGZ NS, )37 — DWW L OPH RERFDO TSI
—HLA L&, — B LRI OROMEBEICHERIE LABEAHI A MTbh 5. BN 25
BEDFHEFER Y —VIC5EXTBLBER, BBRNICRELLLDTH A,

3.7 EER &R

CZITIE, W OPDBIERT. 7RSIV FICIRCEEB LUV — VLR SIEOPS83 %
Aviz, ZOYATLMIR39IRT 4 EEHO Y YRV ER YD . HEIE 120DP1 DFEE
TAJIL7:. GSHOEBMREE3-14I07T. () RANEETHS. 7Y I 74 7 "Circle”
OHMBAERE ©) ISRT. ¥ VHV AND" OHHFERE () IORT. ZOLBICBTHEA
LY L D220 OBMEIRFERITESRE L. 20D ICKEVRSEISER SN, L
L, ELWY YRV ERBT 2B OPICET AT 00, Ho b BHICHEAL 52 L
BTEL, BRBERER3VIRT. Zhid, WohDY VYRV D IV E RS DR
HRERTERPOL 5. ZOFHRDPOFBK S NARE %K 3-15 IRT.

BIDEBRHI % B 3-16 iR T. @) BANREERT A, FHICT 7 ICEIRL TV LD b
5. (b), () BZHERHEOBEENETH A, MAICBIT BB NAIEY Z2Eh & HkT
L7234, ) OREREBAER S M7z, #I20RMNERERBDRL A LSS, ©
DEHERHAIFER S . BROBEBEICBVTIE, I @© L VBWEER LS. 2¥%5,
b) BEBROBROZDNERINTVEIDE LTEOE TS DITHL, () BHOR
PREBERSN TV 2D ERAEZ TR H-> TV RS THS. LoL, BEERLLT
i (0 PFERSNAL. Thid, EBENAROFEOMRTH 5.
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b) TV3IF«7 “M” OmHEER

o D O
D D D

() KL “AND” DihEEER
X 3-14 EE&HFI (2D 1)

=D =D =

o= —=D——=

3-15 BEERL VBB SN LHE
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3E HERMLEIC R  BImFER

F3-1 [3-14 OFFEBER

1::AND 3,0UTPUT <--> 9,0PEN
2::AND 8, OPEN <--> 1,INPUT
3: :0R 3,0UTPUT <--> 5,INPUT
4: :NAND 2,0UTPUT <--> 6, INPUT
5: :NAND 1,0U0TPUT <-~-> 4,INPUT
6: :NAND 7, OPEN <--> 4,INPUT
7: : INPUT 7, 0OPEN <--> 6,INPUT
8: :INPUT 7,O0PEN <-->'2, INPUT (INVERSE)
9. :0UTPUT 7, OPEN <=-->"1,INPUT(INVERSE)
10: :0UTPUT 8, OPEN <--> 2,INPUT(INVERSE)
5,0UTPUT <~--> 10,0PEN
4,0UTPUT <--> 6, INPUT
4,0UTPUT <--> 3,INPUT(INVERSE)
5,0UTPUT <--> 3,INPUT(INVERSE)
6,0UTPUT <--> 4,INPUT
6,0UTPUT <--~> 5, INPUT
C O""T‘
%3 o
(@) AHER
o—— —0
™\ ™\,
° —L/ L)
o ==]): P o ________I
o=
o — P o
o—-—-—
(b) THE hEE(RS () A& O EERS

X 3-16 & (ZD1)
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COETIE, 9 7ICFEE SNHERNBEREOMRE I, ML ICES  EBRT
EERREL-. ARFHVEENSAREICOIETEAZ L 2HME L, L L HEROS
Aoz, 810 H LI B 2 AR O BB 2R B ASHE 2 O T, BE DS 5 KIS
FTAHOIERDOFETRADNEEICHBHZRL Tz, ST TRET H2FERIZ, BERTD
HLERITELOY Y RIVIREEERL, 5 LABRICBVWTHRT LI E2FERKa LT}
D12E L7 BEERE, ZOTFENT 7 CEPNHERNBREORRICANTHLZ L
ZRLTW7,

COFEONARLFEMT A2 L FEME LEERITOR TR WS, FIH S5 A
ZOBEICLVOHESN, EENICERIRTWAZDIZ, AR S L LEbNA, EBEIC
FEY VANV OBMPBERBBRED & 5 2HUL ZHENOHEEIERTH 5.

BEOLAREAOMCICEL T, RbBEE 2580 LFRISF L TEDORMEZ BT
AHRTOFEL L, CHICEIVY VB LICE2BTEVIIRL 2o72b0D, EENS
RHHAIEFEICE L ol ZOFEFICEL L DRFHPHIE LR ERE DL 720 M % Ay I F)
BATAZEE2EZZERPICTRLZL) B/BRELHEICH L TIRFRERPELO NS
DD, KRELZEEICZHIFEERSNDRAOEKRLZOFHE I X FHFEMICHML, iT50
BRICBVWTOLHAGODEDBEIFEL, MEDWHRIIBON 2o/, 2%, YU H
UMLBR I BT ARIEASEE Y SN0 Th Y, B FRERICBVWTEOMENERELL /2.

COETERRL-FHEOERERY S, NEOEEOEIC BT 5 PUHLICIZLIE & m# %z 5
B L - RESERICARNTH S5, BWEOMICE T AAYE, 2% ) EE DS L HE~DAIE
RERIEE, Ny — VMR, B URAEORESR 2 T RCEES AR TH ) 2 &id
TEXhdP ol BENHEROMEOHEDOEETH LY, BEELRYVH LRELERT L4
END5D.
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g L, BIEEE, pp.123-137 (1991)
[Doyle79] J.Doyle : A truth maintenance system, Artificial Intelligence, Vol.12, pp.231-272 (1979)



AE HEMEFIVICESSKERTIVEL

ABOEE®ITIZ, BEWRDDDATIIR L, Ny —VHRABOIFEEICS . BERZREL
BVERAR - ROMBOIFE AL —VHRbDEEZOND. FD L Iy —
VHRMEE Ny S VBBV TED LIRS R ER LLEVHS. ED]1D
AN — VHARRICE S SN Y B LABEDESTH S,

3T, Y)Y H LREOMER MRS 272012, 819 H LIS 2 FARAY = AR O F]
BZEET7. BREFVORBZ FHICHMAERLIC L Y BREFZO VBT L E L.
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411 EEHFERICETIHERYVHEL

1ETHRARI L) ICENRR- RN EHT 2 VAT ARINITRES LTz,
IHIE, FEXCIIEFRMRA L ) A XDOEBITOE I L I EAFEEICHLVEEL LT
BENTVWERLTHAL. BERO Y VRVORBRFEL LT, KEL 2HEEOFEIERES
NT& 1237y L= oo Fr JIRBEND Y VRVERE 2 RTE89 -2 L LT
EEEFITREAL, BREFOELUEP LERT HHETH L. $9 121, ¥ Y RVBRD
B 2 BTS2 AW TERTRPERE TRAL, 2O HFHOBLME, SRBHE T 5 HET
H5H. BEOFEOF I LCEHRIADSTIER 20 ICREOBI E—HICH .

Lo L, HEFERICB T Y YAV Og ) B LFE T TEO TRKICER L 21T dz 6
v, BIBORBEER, ¥ RVERERAT 5 EEES] (£7IVERG)  ABKE 2R
TAEEEY (ADEE) oLTEEL, BXELUELETS. 22T, ETVEEBOE
HOAE) ANEBEOEREAIY Y B LERTH ), kL) HLAFERI bR, 7272
L, K- SN REEERE I TV YRV ORB L THRICT 520121, EEFERE
FNICELOLTENLEL END,

BEOFEIY B LICHE L ToRRAFERTFERKICE TR TE ST, MEIE L TSR
M LETEES W, 2D, KEL 2200HENHA. 1 D3 2BDOEHERR VAT
ATRALAEFEDELIEC, YV RVOYY B LOFEEEY Y RIVEBIZERL, T7FVICHE
DAL FETH L. COFER, DBITREY VRAVOBP LR VEEIENTH 505, HiE
C— DR K, BRI R MPEFICE V. 9 121, §XTOY Y RNVIHE LT
L, FRICETSXY Y B LET) HETH S [Mukouda83). Z Dk, REHEVIE L
WMERDITAIEY, ABMOBEORAKORDFL LD, LIL, BREMELLTZEOL I %
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MEDBRVFHPIVOIEETHLEEIBES V. BHROVAFATR, Y L CHEHET o4
BHEEOETY VYRV ETINV—TFLL, BTN —TEY Y B LFEERTT 2 L W HED
HMAEDEPHVLNS, BIZIE, XFOTNV—TF, NV EBVDITN—F, KV RVDZT
V=Tl REL, ENEFROTNV—THEIY VR LFELERL, FR2HVYIHL, X
BIZENITHR S RRRRLE L WHYRBOFRNEZRA L TWa, 2R TLEE DS R IZ D ic
TEA L) BV AT LIIFEA LRV [Ohsawad9).

4.1.2 SEIEHH CEESE

WY LIE, £OH O HEINSE & EEHBICOT S b, HESE L IZEEEEWICE
ZUEBESICSETAMETH Y, HEMHE & I3 EE» S A BEOEBR LB T AMETH
% [Wada95). HIBTENCIIERF ORI L2V, EREAOEEN 2B FIH LT
ONARAMI Y B LFEIERENE. WHWAR ATy TRBIZH2D, HHRICEHT 3
MBEEBICFA L2V EV ) BRI H5 . HRICETAEREFAET A LDOTE LRV
HHEOMETEENHINS. 2% 1, REMER L V) SRR ICED S 7= AH
THDEIABEYTH 5.

BB R AL POMBRICET S, BRT A2 EHETSHB T2 ) B LEETS
5. HEBRICEIT 5L Y RVEBRLFEROY Y H LG, ZoERMmbcH-5.

41.3 REREIWH UFE
BESEIIHRICET2HBEFHL2WR M NAT vy PRETH 57012, LAEOBWE
EDLE CRESIN TS [Ohta78] [Wada95). LA L, $ESEHMHMIEEIZIINRICE T %Mk %
BMBHEICFIR Ly 75 VB ER SN A 72002, WAMLICIZEB L Y ¥ v LRI
T%ﬂ%@ﬁ%ﬁ%%@%%.%@lﬁ&%&@lommmmmm@%&ﬁﬁé.uT@m
T SNAKES (2B L CTH¥ 5.

SNAKES

SNAKES i Hi#R DR OPIER L 2V ¥ — L HEFEONRO T RNV F— D 2 BMET 5
ETFNVTHE. HOZAINF—IZHBOE S P E R EOHMHEI 554 L, SNAKES D
BRICEYDRESINS. ORI NVF 3G F DL v VD ~SNAKES % 5| X
DIFANPHEL S, [M4-113 SNAKES IZ X A EOBRTHE 2T 7-81CTh 5. EEIC
IZSNAKES DI ) T 42 )V ¥ — %I %  O/ME%E b DD THBEDBHIIZERE Y 120X
WIEHITIE, BEYLRMMNEL S 2T ER bR, ZOWMBNELDMES L,
BB X o TG OB A TR/AIMUMER B FETH 5.

2% ), SNAKESiZ AN F—BHEOB/MLBEL2BAHEI Y I ThHY, TR VF -
BOPITRICET M2 EAT A2 L 3 TE D [Sakaguchi90]. L2 L, Zh%HEHER
DYYENVPYHUICHHET 5 L 2F 27546, BHEREZ SNAKES PR YIFESI 2 LDT
X LIRS E LCRATHA2DEEETH Y, BEOFVT Y HLIZZED 2\,
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K 4-1 SNAKESIC L BENDMH [Kass88] & V)

414 8-y FLITFEDOFHA
BRI 0 LR EET 2 20 O R O MR A BN R L TR 2 D LEN
H5. SORNANFEET 272010, FIAT MM EMT LZRBL Y VY HPPEE 25,
COFHICERSNAMEEEIEDD L,

3) FHELHR /A XOPBIHLANR P

THD. BB, MEkE LTSN ET VIS T 5808 AT — 5 oIREHT
BUIE,S, DEME L LTHS X SHERME, /N7 — V0B E LTS 2 e R
BHLEZ AT LNTE L, 3ETOEKII, IS — VLRI X B OF & BT, B Erp
TREILA TSR IC I AERMEL LYV LEITBIELIZEIATHA. ZZT
&, 288 — VI X AR L LT, LRI L FEEE X 5. LT TR, BHF
OPHABIR AT FEICOVWTHHAT 2.

DP ¥ v F > %% [Funakubo91]

M OLEHMFERICEVICEELE ) bIFTids v E v ) Ga0RaE L&
R —DODFETHL. 2L 2E, NF—VORFNLEEREIAMELTERHAL,
FOBHDHRINE 2B L) MBS ERERT HHEICHONRE. COL3HERS
12D NA VB L HEES LV FOHRTH LYV WEIRE TR 2 KD 572012 DP
vy F v IEMMERENS, —HRICDP IISEEOREBRE LR DAL TFETDH
0, &BREOEELI S BB T TOREL L 7 O BRE T ORBEDH O i@ )
53kD SN DTHALWERZIWS. FELIT 1 RTRYIOFR L2 KR 2T &
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4% BEETFTMICES BRI L

Thah BEREDIRTLEFOMBICIFRTH LA, 2RTULORE Ny — V1
I L CRGHICEET AR RO TERIVETH A, SOAND L IR LM
BRELDERNLENTHAS,. IV 2 —-F 8TV a VOSFHIZBITART LAEEED
TR, TER—-IWHEICL Y 1 AT RETATETSH 5D T O DP
ROFYTEFLIILIEEDRS.

BbiRE

TV T V= F UV SICEREBE,DPY Yy F UV FBEICRAORA X I By —0 D
ERRY NI 258 A M2 Abe 2 FEE LT, iR H 5. DPY v 5o Vi
CIEW, HENY —VD2RTEB/EEEEMR 5 L5, RELFETH L. @ik
FRADFERICEH LTI FELNTELSET, RUCBBE LB I VELRDT
BE, TORIBEETZVEFOLREICEDBEIGEIFI T INDTHSL. 20k
D BEZFVEGRBICEASNK, BLOBRLZEIRTWE, FOHBIEIEBOEER
RPYWi e EOREERINLTEF NV ERFBFIT LI L TH .

a) AR A [Yamamoto82]

AR SRR FTE S EFORRICBIT 5 ANER L EFNV L OIS 2179 FET
H5b. NDOWES L FERT ORI ORE 2 BIRMICED, BITHICHRD 5k
Ba, W ODOMEOWEEEELERLTBE, Rk AWk flis L DBROSB
EZRBTHETH A, H421B%2RT. () ZEF [T OATES, ®) TS5
ET 5. OFDFHEERSZ, T, ATIRSD4, 6, 8FIIIGT 5758, HEDRELE
D®BIEEDLEDITON, 9, 6) DER, DEFVAHND6FBDOHRIINEIRENS.

b) J1EM) T 7 € — 3 3 » [Shizawa88] [Webster93] [Teramura94]

4310 & ) BN LR E SR SN EROEETREINIBH Y-V L &
HRTF VA VB TRENBBENRY - L)) 200 HEMEF V& AV, %50z
WHoT200D1F = ORIMFITEFETHS. 200N = HRb_EERYH 5
XU T 2= avili 9B LToNY — VR ERSETWL L TCHRKROLEEH %
BING 5700, BERCBOBBITRTH L. —RICERLE ST L0/ Y- Th

M (12,4)
3 T (11,3)
2|/ T won]l s
©.6)
L I N
5 , 25)
“(8.12
217 ®.12) | (G
’¢¢¢o' (4,8) (5,9)
8 o\ mgers L Y610

11 (7,11)

X4-2 BERBEEIC K 3P OIS T [Yamamoto82)
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F4-3 AFHUSTI— a3 OBER [Teramurad4] &V

D, BNy -V ETOBNY -V OFEIIANVTY— (AEONBIANF-BITER
B OBM: TRV F—OF) B/MEICIURT % F TERMTbIS. PURLAKETO
B8y — VOO LANE—RENNY — VOREELREPHERE L LTHYWLN, T
TYHBICHV SRS,

NS — ORI FRER, R OBREREBEL I LEEHNET A DL, 1
BRSO E SN ZENERBALZLEHNL T30 6NE. DPY Yy F ¥ 7ER
BiZicy-0, MBRAL, HFEHY S 72— a vidBBEICNLs,. DP~ Y F v 7EIZA
B hFETIED L, BEICENS Y VRLVBKREER TS IC3ERL L., 22T,
BEONY -V L LTEFTNVRERTAFEOIALEZA. LML, 2 TN OR
BEHAYBAZLYHWPETAFEREZEZLDDTHY, BHAOFEORROBEN L ZELS
LT ATRPLEE RS,

ZIT, IFEMYS - a v CET AT FEOYN YR LANDEHEE R
[Uchiyama94]. < NP, WAL 2HEBEE TNV HV 5 KT, [Teramura94] % E12H 5Hxf
r“ﬁh‘%i%t%ﬂ%’ui] Thab., LL, TNOPEUESELENE LTWHDITHL,

TRV LRENETALEIADRRL. T, BVELEEICE D EFNVEHEYICE
%éﬁépkkibwme$&kLTixmmmkﬁMwa6#,%&#ﬁm%ﬁWL
HE L LTHODRATNI AR =712 L, FFRICERPESTEOMPLRETVIENS.
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BT 2R E HVCTRERD TRV F— 2 &8, BRI E TV A58 LR DOE
T5E)KCTE. BELZEET, BICELANITEOBSERFIE LTS EART.

43 HEMEETFI

PWHOHL 2T ) 720 DHERE LTy — Y RASNLBREFVER VS, ZOEFIVIZY)
DHLUBEE I LTBY, EFVERRT 52 L CRRATRICHT 2800 B LATTEET
5. DFYVRBEKIAANLZLDOTH LA, ZONBELEFNVE 2 —KE LTRZZESIE
ZDETFVDYNH LI LTHERICHRET A by 75y 20 LS 2 5,

BI4-51CRET AHEETNVOMSRERT. BREEHTL27-00885 205 £
FTHONLITHEEEINS  FHEICIIEREHLODEEZL, FNERF VI Y VIBEOHR %2 KT
YU X NVDBENFEANEREHT L ITRITHEEETVORROBRZ L IH S AEHHT
Fbhs, CONKIEIBBHEOIOZHEL TV, H451280WT, NA1IEEF Iy
VEGIZHET LZEROBHADOME (MHE) LA EEETA A TH S, ANEIRE
ETFVOMNEBEIRESELZLZVEV)FRABGO D &, BEEFIME D 5 KIEICTNRT
LE)OZP CHREMFT 5. 5% 2 IBESHA S D O THRECORZEY N L
DEBEERFFT IR CHFT L. N2 3 DBEEMAL 2 ESLOTYBPNEBICBVTOR
BERBRLOAEL RS TAMREZSFTS. 2T, XA I TEFLVOREBLHFHIL, /4
2, 3TEFNVORRELZHHT 5.
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MHIRBECORBADRE
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R4-5 EHEETFIOBRZE

431 EFINER

414THRRE I, VATFACEBFETHETIVOBEIL—F—IZL o TELLD DTR
TR S %W, 2 TRBREEBRWICEEAT S 2EHGL VAT LACERTHETNVELL
THWL, 2, 77 L—F o F U FTER—DEFNVEHTH Y, 21— 2L >T
B COBENELTHA.

4.3.2 HEEFIAOETHRNE
JAFAIUTORNT2MHEEZEE LTEZONTETVEBRBEETVANEERT S,

1) EFVEZIC 8 EEMBILAEE L, MBMLEZEHRS. DI ) ZOETHERLYY
LRk, M LB ATEIRER 2 R T 5 £ 9 2R L RIS TE 2\,
HRE T 553 474 TR 5,

2) MIBALEE D S R EEOEE, BEBHEOTEFDBHRERAT ST — 7TV EIERT 5.

3) AEFLEMS UEREERIC SR 2L LA EET L. JOLE, T4 V5 VEIR
DRSS, EREEZOAERRIZ S FMICETLSRTw5E. ZhIEERRDOFHIE
BRESELRBLTVWRVOT, EFEH Y IaL—Ya Y ICBWTHED S CTHIEL 2
HIENERTHEIOONT, 22T, SEMEONEL, 2OBBALERERET 5
B EOMNBOBEMBICBEBEIS, WhWwAFERLEF). R LEME LT
VABBETIRARBNBESBE S0, FORMAIC2, BT AEHAC1O
BAREGX-FRLEITo 72, CORET, HEMEBEIZY 7 LVEEOBTMEETIE
%, YT VBNOERICR S, HTEES I V-3 ilBnTy, ¥7¢
7 e WBALTEE 21T . K 4-6 ICFBILABEORREZRT.

4) BEFMEICBWT, EREEFEE OB, AEBRE RO L. K47 ICRRSHEE T
VORBIEXERT.
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(a) ABEHE (b) SFREE L (c) FRlbH Y
H4-6 BEEFILAOEHR

- 0N - 82
CBEEIANNORL VY @

¢ 820 DR ) R b

S aet - — 1
s (32,58)
Pt G 3

CEEVAMANOEATS @

- B E S 2
= Gl —— 1.35 - 3
- ROEFRFHR[EDOHE - 85.0 |- 1.24 |- 4
| I RVIET TR VAR — 183.4 |- 0.97
[ KT B C VTR - 91.6

4-7 HETTIDORE

44 K72 vIBDER

ABTEEISIE, BF VI v VB2 TOFECERT S.

1) ATJEHR I(x,y) D 1- TR ICHMEA B A I L D, (x,y) BT 5.
2) ANERI(x,y)D0-HRICHHAREZRL D,(x,y) 2 ERT 5.
3) D,(x,y) PEEDEKME,_% D,(x,y) DIVEERETITR/RAT 5.
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4 if I(x;,y,) =1
then D,(x,,y,)=—-D,(x;,»)
else D;(x,,y,)=D,(x;,») %10
5 Dy, NI LTHA X3x3DFEILT A VT 2HiL, BT ¥ ¥ ¥ VB P(x,y) R BT
)
M 4-8 ICEBRE NIRRT VI v VIGDOH ZRT.

H4-8 K7 vivty (K4-6 DEGEFH)

45 ETE®HIsL—Y3>

; BEHEITERS NTVBEINZTDHERTF VA NVEPLOT 22T TNA, ZoeHhok
XX L HMTROBEMNEIRDONS, iFHOHFBEORRA AT ICBITHMENRS PV e
P(nT) TEL, ZOBYMASINRERT VY VEPOZTETIDOETIDHART PV E

EmD)ed5s, UTORXNTHBROMNENEHRT 5.
P(nT)=P,((n-1T)+P,(n-1T)-T (X 4.1)
P.(nT)=P((n—-1T)+P,(n-1T)-T (%4.2)

P(nT) = —31— {E,(nT)- D-B,(nT)} (% 43)
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