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e x ]
PIARFSS
Y oshitaka Suzuki

TR e S PN SN

Japan Advanced Institute of Science and Technology

In the presentation, we show an application of additive consolidation. Originally, belief consolidation was a variation of
belief revision. Belief revision is the study about how to change an agent’s belief rationally, when new information arrives.
Thus, additive consolidation was an operation, which added some information to incoherent belief and made the belief
coherent. Olsson, however, used Tarskian operator for the formalization, which satisfies monotonicity. Our purpose is to
formalize Klein and Warfield's example with consolidation, which is constructed by nonmonotonic reasoning. In particular,

we will use Reiter’ s default logic.

1.

gt 4, {g&0R1k(Belief Consolidation)iZ[Alchourron 85|13
S fE1E (Belief Revision)DZEflik L C[Hansson 94)(C k-~ T3¢ &
SELNIZHDOT, FELIEEZEO—EHEHIRL TR I
DEREDZ L EFRL TV, LasL, [Olsson 98135 HAHIFR4
ZO TR, AL TV Z 82k~ T, &A1 (Coherence) &1
LT WE &% %43 505§ 58 (b (Additive
Consolidation) DAFZEE 1T 72~ 7=, MEAIRILIZRE 42 E M L
C, Olsson [X[Klein 94 & Y _LiFCua.

REIET 2=y FEBPZ AL THDZ LR XD DD D
BENTALAE S ED TS, BZ, BIEITT 2= M3 E
DD OEEAEFF>TNDHEFELTEY, LTV O0DF4E
TEDLIEE L, T2y MR AELTEZAZHBELIZEERL
TV, L, BEITE:, HAEETEDLIEEDD, HENZ
1T 2=y M TEE B 200~ A VBN 7L Z A TH S
TWHIEEFELTRY, BADOERIIRES LD L/ > TN
5. IHRAHAEORIC, FEIZT 2=y MIE—IHED T2
FIELTEY, HOTINAZRRMLIZFEE T2 0 A% ALE
ZTeDIZENIE FI70 A F L U7z

Olsson 1LZDfl% 51 AL TINFE IO b AR A T2 03,
ZOFINRE DI THEDOEAAIC L > TR D D% T
HRLTUVRV, AFRSCO B H9I3[Suzuki 05] THEZS -4 L A
X # VE 7- (Tarskian Operator) (2 ff& 77 L 72 W 1 5 B9 58k &,
[Reiter 80]> 7 7 4/ M (Default Logic)z WA Eizd»
TEROFIERMCHA TEDI LR T LEIAIIHD.

2.

[Suzuki 05] (LA, JEATHFE) CTIXIERIGRFIZI T Dt a5
—2EBEALT D701, G2 N imER A iR T DFEmN
581k (Positive Consolidation) &% L 72w i) 32k (Negative
Consolidation)® - > D MERFEILE IR R LIZD7E0, KRif
D HHNZE D DITERARIL DI ThD. LIZA3>TLLT, Zh
FHIE S L LFESZEICT .

WE, AL (BLOMEEMEE) OBFFE ClIfeimiRiEL L
THNVARERAES Cn LVIHDOEIETH. iUt A < Cn(A)
(ELEM), Cn(Cn(A)) < Cn(A) (REHM), ZL T, Ac B2

A A )IRREETRA1 -1, RLE T2 E %
—, T 0761(51)1699 P#E 1371, syoshita@jaist.ac.jp

IX Cn(A) c Cn(B) (k) Z3i7- 3 H/ETH M. Fox i3k
ITFFEERBRICCNEICER T, E0b 4 T RE A RERIE
Inf Z{KEL, O TT 7 AN NaEREE->T Inf ZRElT
HENTT D, 22D, TATHRRELITEY, Fox OSFRITEREN
RHOTIHAL, MESTE LZEET D, AT, Ukick
DIRELS AL WIGAEBRE, STV v/ NUFTREN,
B OES (LUF, B IHER LT TRAIND. KEW
RIFAOEARITIIC c PL)DREEHNDIEICTS.

Fx 3538t < 2HAEEEREREANELT, HDE
AEHNETABWEL 7T . OFED, B < ald < 1HE4A B 5
{EL, aZ B X H T IbIAMRME REHE T LER
5. Fox idE &ML < DROAEET T LXITNES
B2 DEHTLT .

(Inclusion) B = B < a.
(C1) HL B’ € €2 2a e Inf(B) %177 B’ o B B FIET 57
5, B <a e CHhoa e Inf(B < a).
(C2) bL B’ € CH>oa e Inf(B) %729 B’ o B AMFIELARW
7251%,B<a=B.
(Strong Relevance) b LB € B < o/ B 7251, LLF O 5% mi7-
9 B 5B <o BMEETD.

e B' e C»D2a e Inf(B’), LT

e Bc B'c B /{9 XTOBIZONT,B” ¢ C

#7130 ¢ Inf(B”).

TNENOREDZERITR DB THD. BARIRMEEEHE
A H7DIZ, FEMLIZITOEENLMbOLHIBRL Tt/
5720y (Inclusion). b LG 2 bz B A & H 3 JH7 S
HI7ZR(E BE M TEL WRBERFETE T 27201, (5800 I3 E
B Z DO LORME EEBETERT U270 (CL). £5 T
FAUE, ZOIRERERETLILEHEILDHIEITHY,
TEOE &+ HM4EITA (C2). Strong Relevance 1315 /&
{EEDRSEI &> TH E /245N B (Minimal Change) D i B
ERT. OFY, MAIFALBEIZASOEEEELTTLHEEE
FRNWZEEFRT. EAMILICL s T INEN A SR T ofE
BEBILT DZEICERL TORITIUERS T, bLHAEHS
FLEINTAZ EOREEHEIZL 52N - B oL E
Bl RIFSIRNRDIE, ZOIIRERITINZ SN D& Tl
AN
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3. Partial Meet Consolidation Minichoice

Consolidation

Fx 13 ERLOARELFE CTHS Minichoice Consolidation &
MAIEN DR EE E R T HIENTESL. ZO7HIZIEET Partia
Meet Consolidation W IEIZ DWW TR RDZMERH D, 7
aZ XY B O N AN L EADOESEEFRTD.

3.1 oxEXHT B OMVINRESHN L EEOES
1% B N, alck->TREREN, B € B N, ak/2 b= DB A4y
SR, BT OZME TRl 328 Th 5.
e BcB,
e B’ c CH»Da e Inf(B"), EL T
e B c B'c B %&iifi/=7 9 XT» B"IZ2W\T,B” ¢ CE/=
I3 ¢ Inf(B").

FRETERSNESNOER IIE SO OBA L7
0, ZORTHRIZINSDEB Z BN ZEINT 5720
W2, BRI A ERT D,

32 e NERBEHCTHLIDOMEHEIE, B
Mo aMZETARNEEIZ, ve(B M. a)?s B N, adZETRWERS
B0, 2B EIT, ve(B Mo 0)={B}72H 2L TH D,

Partial Meet Consolidation &i35&IRBASIC L~ CGEIRENT-
AT O H@ER oy R E T DEEDO ZETHS.

3.3 #/E<? Partial Meet Consolidation Té57-b D
WA GARE, TXTO B Lall DT,
B<a=nrysB N, a)
LR DRI By DFETDHIETHD.

ZOEREIZAKE Inclusion & C2 %1ii7=9° 4%, C1 & Strong
Relevance I iifi7=&72\ . TR CTOAREE =T LT DT
AR B %% 73 [ B (Opinionated) T2 i Ui e B7aw . &I/
HRERE THHEE, B N, afSZETRNEXIZ, yaB N a)it
B M. aDH—DHEEDOHEFFOUNES LD LERL (S
5. ¥:/E < % Minichoice Consolidation T 57=8 D BEA4-45y
ST, TTO B Lol oW, B < a = nye(B M a) L7250
BRI Bys WHEIETHIETHD. NI TITO
Minichoice Consolidation {3 Partial Meet Consolidation Téh5.
F72, _XTD Cl %iii7=3 Partiadl Meet Consolidation |3
Minichoice Consolidation TH5Z &3, FATHFFE CREBHSILT
WB. FLTC, BATHFZEICED, LT O EEIIEY L.

3.1 <% Minichoice Consolidation T2 728 D HEL
43441, <% Inclusion, C1, C2, #L T Strong Relevance
=2 Tho.

4.

ZZTT 7AVNREUI OWTH BICH 5. 7038, LT D
& EFIF[Antoniou I7ITIRIEL TWD. £/, LT DT Th
1%, o € Th(A)L72D7d DT S3 51D, add A DD ER
PRAME S CHEECELI LR THERBMETHD. A DERER
IZBAU 7244 (Deductively Closed Set) Tha &1 A = Th(A)E7R
BIVRELETHILVIZETHD. LED A IZ2WT, Th(A)
IR T-E A TH 5.

77 4 /V NG (Default Theory)&1d T = (W, D)L THY, W
1T T OFFE(Facts) 7T A (Axioms) EMEE Sy EEFRE
DEATHY, DITT 74V MNDefaults) DINELEAS ThD. 77
EANES
DO REL > TS, ZZ TolESD R (Prerequisite), yi,...,yn
1Z8MD IE 241k (Justifications), ¥ L8 7 #& (Consequent) L FEIZ
5. LT23> T, ol& pred), {yi,....yn HE just(d), ZL Tylx
cons(®)IZL - THRTZELTED. T 74 /VRSDHFENICEAT
ToimEE X OEA A 12 H Al HE(applicable) THH =D DM+
A, pre(8) € Ao, TRTDy e just@ITOVT, —y
g ALRDZEThAD.

TN T = (WD)ARE25NT, IT = {80,81,...}5 D
WIZHDT 7 AV IO FRELIZEBOFITHY, [F—EHFED
BEE O HBERDRNL O LTS, TIK TR kO T OhRY)
Jr(Initial Segment)x 39281295, TNZEHDOFINZHOWT,
Fox 1TFRERO —>OEA In(IT)E Out(IT)% BE T 5.

e In(IT) = Th(M), ZZTM = W U {cons(8) | SIFITITI

THBLT 2}

e Out(IT) = {—y | IITBWTHELT2HD8IZ2O0T, vy €
just(8)}.

O F 74/ NG T DT (Process) ThH 72 DB A4y
G, S BB W THE T 2157225592 K 120V, 8¢
25 IN(IK)SE A ATEECTHDHETHD. T OBFEN 5251
T, B4 IIRDO —SOEREEET S,

o TSN LT (Successful) b\ 2 7= DT 4y e k12,
IN(MANOUYIT) = T ThDH. THTRWIGEAITRKL
(Failed):\ Vb %,

o TIIAHL TWA(Closed) LW 2 5728 D 4 BEA-45 S k13,
In(I) 2 H AT e 5 A8 € D 23, § CIINZR W T
HBEL QWAL THD.

UT, 7 7 AV NEER DB HILIR(Extension) 3 E % T D.

TSR EET AL ThA.

ZOEFRICEDE, XN T 7 ANV NEERITIKTEL T, $k
ENEBTFAETASEALLAZLICEEYL T o+ Tk
EOEAE e(T)TRIT LTS, ZZTHIRICE T A B
BlEHiF5. W={a}b/2D 7 74V e T = (W,D)2 % 25. D
TR DT 7NV IDLIRBER THHELT, LEDDIAIZS,8, &
AT 5.

a:—b

d
[Ty = {81 HFALTIL TWAD, 8228 In([ly) = Th{a, b)) ]
BEZRD T, BAL TR, T = {81,8:HF AL TV 523, In(Ilp) =
Th({a, d, b})& Out(Ily) = {b, =C}D M A b & A TWHD T,
RILL TS, TI3 = {SHIRENLTE, AL TV DR THS.
In(T13) = Th({a, b})iE T DIEIRTHY, e(T)DOHE—DEFHETHD.

true : ¢
b

5.

5.1

AEIZBWTHIOBRILELT/2H28, ZORNZ Olsson 2373
WZOHEERALL TN (AW, HEETWhAWn) ook
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B, Ba IRENE OISR AR EI T8> TVDBEEZ T
DONEFHT .

JATIR AL, BH O SIEIERME &ML O IE T
BV A EEA- AR E T D DN —HXETZ 23, Olsson DAFZEIC
BOTYH, ZHUIMBUESNLCWA. ZLTH A OFE 2 Tk, 204
B W THREDR VAR BAE T O L e iREE AT /2> T

HEEZDDIIRBEY THD. ZHUTIE - HOEBENE 2515,

o REDEENTREAIZRDEHIL, T 2=y AEIL
U722 L AoR35RLE, "RUCWRWEELD, M 45—
DOOFENTFIETHIEICHDEEbND. 2 THEIT
F 2oy "N L TOARNWE LA T 515 A
T DIEREBIMLIDET DR DDTEN, VA
X EMETFITHEFEERM -9 DT, — BHAEMEHIES
DIEMMB G268, BIOBERENINZHZ LTI > THES)
[ Nl e s B AN A

o B, FAMEERESMILOMIE TIZF NV AT EBRIETIC
ST, MERE CHEE CE MBI T R CEEHS
N5EW (Supraclassicality EFEIEHLE) HEEABINLT
WAHR, 2t Olsson OIFZE TIIRES LTS, LavL,
A T — B G LB 0L 12X, EARIT
FEERENZ THIEF JFIZT D2 A HRRNITH 0
HHT, REOHEEG TIZTENNH K TLE-TNBINIC
Rz5.

L7ei3o TR 2 ITREADNIEHFIHE R 2 HEsm B EL L TR
LTHY, 2B OO BEFHEGRIT— A JEL T DI
DEAIZH LT, HiileimBlE Mz A &Il E > THRFJEIC
TAHIENTEAMEEEFFOTNDEE XD, OFD, [Geffner 92)
DNSAEAT T #% 3R (Conditional Interpretations) & A TV NA FEEE
@, [Adams 75]De-5 & (e-Entail ment)<°[Kraus 90] D47 & i
(Preferential Entailment)> 572, RilfL/eDimBRAN 5 2 5
T, BT R fE RN 212 — D LoNE RS U O FE B R A 18
ERHNTVAEIEE Z LN, LA, FitERb b bx
12, WP JET 285 OR MmN EC D e H 5, [Geffner
92] M3 YE 3R W R FR (Extensional Interpretations) & M5 1 U M FlLEA
OIEEFIHERR DIED DR E OB E AT 20T S DL,
Wi, ZOIHRFEHO T 7 u—F E B+ 5 I B HER O
72 ClE[Makinson 94]<°[Horty 02] D k512, HVMIF JE T DR
DEHIFEL CODGE, AIREAE LR CifE —EIZL T
WP JEIZTDHEEZBZDDONEELNEDERFIZESILT
WD, Fex OFITHE, BEITR R EEIC—EICT52ET
BT G AR T D I0eER A TR A T 00 Tt LA
BoOREGHROM CHENEEL O EDRWERmEERAL T,
BHORERNAECDIHEAITEIREEFEL QLI EICEsT—
BCEFERMHRASIOIEL WD, o, Fx OFlITfiE%
—BICRETHEMAEZZRN, WEHOT 74V MERO X
7R MR R O IR AR & VT L 72IZ 8 8V T
H5.

5.2

Pl ED#EGERIHES T, 2T 74V MR & T 2 DSEFRL
g &bz W, BEOF 2T, £, Fxidd
TIMESEEIELTWAR, R T 2=y NI AL TH
5.0, 1 F 2=y NI ESMEE > TS, [T 2=y NI A
P ezAeABEIN., [T 2=y NIBITERES 200 <A
NNz ATRBEIN.), [T 2=y he— DR T3 A
MiEx bz |22 R TF T the-murder, motivation,
found, 200-miles-away, mistaken z& A CUWoHDET D, F
L8, FRIADTTOEZRITU T OMBEDOES TR TILENTED.

B = {motivation, found, 200-miles-away}
Fx1ZT 7V MERERWDZEICLTED T, T T4 ID
EADVDUETRD. B IFREPUTOT 74 M N Tn
HEEZD.

motivation A found : the-murder
the-murder

200-miles-away : —mistaken, —the-murder
—the-murder

EMBIALIZS1,8, EL, D = {81,828 75, T 7 ANV EFRS L
7=DOT, Box THEGRERIE Inf ZERTED. LLTOERIT
[Makinson 94] <° [Horty 02] T & am S 4L T A 18 5 & %
(Skepticism)ZE FHL T 5.

Inf(A) = ne((A,D))

OFD, ADSHER CEAMBROESIIT 74 NEw T =
{A D} T S TOILIRD ILEBE 7 ITFH L.

BEREEOEAIILUTOINCERTS.

o A e CTHODDUEBEAFME, 774V MERT =
{ADYRTZI2—DDYEIEEFFHOZETHY, IHIZ A BNUT
FTIV(OEVFRFMEEZDOERE) DIEBERITE AT
HIEThHD.

TE~T, Frx 1% the-murder v mistaken D L5725 E W72
B (ETT 20 X570 mBE L FEIC 226 8) &, BIRSEZ 5 AT
WHIEHEL T, A RE &I x 720,

RIREEAEEET DA, {84 T 5L (Reliable
Evidences) DEGELL T DIDITEET S,

RE = {found, 200-miles-away, mistaken}

BEWME NSNS G, EHTELIE LV %<
ZELTWAEEDIZIIVIVESHERNENEB X HIENTE
2. 6o, BIRBIEIILL FO TR D ET 2.

Procedure: vg(B, B 1. a)

o Bl aNZETHAHLE, (Byx k.

o TNEND A € BN, el 2T, Th(A) N RE < Th(A")
N RE &£725 A € Bl aSMFELZRVG A, A € RB &
L.

e RBOEFE BET74 LMIEINL, (Bl 1w L.

ZOFIRBEILE B2 DT, ZoBEE AV TREES N
BRI < IT AR AEEL T T,

N THREDOHI AT RBCT T D HEfIL T N T o722
Lihed, FT, AL DIEE B IZRELGTHD. & B
X OOz, AU TR = {81}&01, = {835 Ff-
TWT, Z2ODAEWIFET DL Th({motivation, found,
200-miles-away, the-murder})& Th({motivation, found, 200-
miles-away, —the-murder}) = ff->TW\%. ZL ¢, Inf(B) =
Th(B) T&HY, fRIED RO the-murder Z3RH2HZEN
HiZRZ2 0.

ZITHRIAIRE AT RO ML ERHDH. ETROBEME
72% B . the-murder 3k 5. ZOHE A DO I {motivation,
found, 200-miles-away, the-murder} & {motivation, found,
200-miles-away, mistaken}e72s. FEEE, 2O _H>DOEARIT
7220, AU TWAIBEEI = {81} Rf-> T\, i1
Fi=iZ—>OPk5E Th({motivation, found, 200-miles-away,
the-murder}) & Th({motivation, found, 200-miles-away,
mistaken, the-murder})Z ;- T\ 4. ZO M & 2 &N Bk
STHET DL, ZNENAHEENICHCZbOL RE Lot
B 47 1 {found, 200-miles-away} & {found, 200-miles-away,
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mistaken}:7eh), R IIRE OEMOEELRDDT, HBED

IFHERINT A L7225, 16T,

B < the-murder = {motivation, found, 200-miles-away,
mistaken}

L%,

6.

Bz ERRoBoRIbE Prolog TREICEIEHF A THD
N, BREF 2 DESNREREVTINVOEEDHIREL
DNEVIEERI N HDH LIV, LInLRn s, HLLHF 4 23
TINLI DT X TOMBERDOTZGE, (5RO ER
B M. the-murder ® 12, R0 -2 {motivation, found,
200-miles-away, the-murder v mistaken}z Il X 7= = > Dy
EDOHEA LR PRI [FE S22 DM EDE A DL IFETHT
Ll oTLED. Lo T, HLLF 4 2332 (B2 FF->C
WARTNIEZOZLITHEICRLR VR (08 A OfFI
{motivation, found, 200-miles-away, mistaken}?>, H25V i
FHUCRMEE 72 DM OEAZ70D), HTRITIUE, mEn
HERICAFTEL TWDE A, FIEIIRFTEEIC/2D. LR OMED
FAIITEMEE 72D (VT IVDRE) OBEAENGEETD
EVOREIGEHL, fiEROARICERBERETIUE, BRe%
DBICRDDT, EVH AT FIITATREICRD. LnL, Fox @
FITIEE DO T MmN HE SN TWDLOT, AIRERfEiERO
BiXon5H, DEV32MlL72Y, WEEAREHIEROES OEIL2
D32FAF /2> TLED. LI T, 5@tz T DR
L, HiFEXOE S TREEERBT 00 TIEFHEOEMED
BlLEDOD R TR H S, BEME (ETEICRES 2D
) O LB S E & DI RAESRERITMZ Rne
WO A OIR-EIFZOBRNDIES(LTED. 22T, [5&%Y
TINDEADRBELIZOEDND, Bx LLTUEXT 740k
HEmEIVLILERE 12 73 7 (Extended Logic
Programming) & #E iR/ EE L TIRAL72IZ D LV O Tl
MERETTWDN, ZIUTS B ORETHD.

7.

15 &5 I L IEHFRHERR 13 % o B # M 4 [Gardenfors 94]12 &
STHEBMENTODITL DB T, Wi A G Y T E
DOHFFEIE[Antoniou 97] TR ~RHILTWNDIS T 70w, Ll
W5, RiRSCTHITENTFNINER DG S ME IE L IE TR
DOIFZEEDOE LN — T TR TE2ONHELWEFT
HHZELIITNETOFERMEIVALNTHD. Kim X TIIFFED
HER B IR AF L2 ME SR L LB H O 7 7 4V MiERa A
5HZET, [Klein M4 Dl z BRI TELZ LA RL. LL, K
R SLOERLILEIIFHEDFTEICTHRFEL TN e
IE[Suzuki 05] T TIZEERMSIL TWD DT, S EIOFIOERAL
IHEEBILDIEHO— 2B E RV EB 2 N5, ot HE
L T, [Suzuki 05] Ti&[Bench-Capon 03] ? H 31 4L (Theory
Construction)|Z B892k 4 AV C, IERGRFIIRBIT DREE7
— LD RALEAT IR TV, £z, IEMHERR (Induction) o1k
AIZRHERR (Abduction)Z2 &b 1E SR (bO —FEE L TE 2 HND
JHIE NS, ZOBBEIREROMIERELL TEXOLNET
A9.

AMFFERRIT SR 2L R COET s I A2 EDH D
ThH5.
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