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Abstract When the background language is finite, there are different semantic methods to characterize belief change ope-
rators, which are easy to construct. However, when the background language is infinite, these methods are usually un-
suitable, Girdenfors and Makinson proposed a representation model using epistemic entrenchment to characterize belief
contraction over an infinite language. But they did not show us how to construct a concrete epistemic entrenchment, In
this paper,a new model called “epistemic chain” was introduced to characterize AGM-style belief contraction operators.
An epistemic chain was a chain of closed set (about set inclusion) based on a topology on the set of all possible worlds,

The relation between epistemic entrenchment and epistemic chain was discussed. Comparing with epistemic entrench-
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ment, epistemic chain is simpler in structure and easier to construct.

Keywords Knowledge representation, Belief contraction, Epistemic entrenchment, Topological space
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BB IE (belief revision) B & A TH GEEMHEISIH SR
HIZOER = —, 20 k42 80 4E4E, Alchourron, Gardenfors
#i1 Makinson(AGM) ZER FF eI TP R AR THAE
STAE T, 53 BIER A5 Z 18 IE (belief revision) B F {5
&U4E (belief contraction) HF, WHREKS TAREEREMN
HEXBEME WA OHEEP DS, H o Harper™ fi
Levit i TR IFETF SR BE FZHMBKR, LRI E
HER.

#E AGMELRT , & 1A (agent) B0{5 & i B BB K FK

R H 9. 2015-07-28 &5 H#H. 2015-09-10

NSRS SE (belief set) . [FRBERPR LT LS
A& o RV REE NES. MESRERTRE
A K il —R/REAFE. AGMMEE AR TE
EEFMERE FIIEERNAE, Ry AGMHEiE, FTH
B F 2 b REF, Grovel™ 3| A 3R & 4t (system of
spheres) IR Z| H{E B F B F. Girdenfors £ AT
epistemic entrenchment EZ|E{E S WMHEE T . RN ELILEK
R G EAIE E epistemic entrenchment # 8, HEE— B B
MBI EA1H A S FTHEME. L epistemic entrenchment
R, — P ETEEE K 1Y epistemic entrenchment £iE55 L
LA REWR 5 FATEGEN 3.2 ), WX
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ANBEFRFBEW UETUERENESE KHREUE. A
Mg — N AR T K #Y epistemic entrenchment 3 # A
BERARRAERSE., BRIREEBERFAE SIS
BT 5 FTHENESGERE T UER.

Y RIE S VA BRAL, Katsuno U7 R AMBE F £
BT ARZEESEEEF. HETIMELEHRE
HT EARKESBERRD , RMYHRIEF HERE, M
AT ERBER. AXHEXRWYBEESERT, BHE
FIT S SEE N —FE S SRR BRI BdE
PRI F 7 $hFhEs (], X epistemic entrenchment BIZ5H#EAT
IR ZIE, T AE SRR RD— 1 F S TGRSR,

ALE2TRRELN AGMBUERBETHENABER
epistemic entrenchment #E ;5% 3 4+ 4 @ L ZBIEH
FEBEAE AR E SR 4 A HH 5 epistemic entrench-
ment FM IR INE 58 5 WARHEXHRIFHBLSEHT
e B G BHE 2.

2 WM&EFMIA

7 30 L T 78 18 (propositional logic) &8 KiTiEE S
BB LERERHUTHENEFHEERNAEREIES.
& T A L AR formula) M ME S, Cn(DD FR T K2
B/, B Cu(D)={pIT }e}. MR Cn(D)=T,MKTHAL
F—EE. LPARIEMENESISETW. K
A=, 18 K+e=Cn(KU{g}). BR—1EiL K ATE
# (complete) 2§ B 4 ERHIA K ¢, F ¢€ K B—pE€ K,
SELRY EMA R B (B FR possible world) B R o X FER.
BT HEZ BRI RMTEEN, — M E2M AR EM
F—MREBR HHRERD , A BRITAR 3Z2M . AR
BIL SR, YEE o Fo Bt o BR—NES R BE Wi
UEwk oblo Br—THE, LW HL HFTEERY
£5. MEEM ¢ L,TSL,2lo]={wEW|wk ¢}, Bl ¢ B
BRI, RO, B T]={wEW| V€T 0k o}, & THRR
—MEEMETRRPR T=pV —p,p€L), | =—T, M
(Tl=w,[1]=0. }EEHUSW,iENU={¢| VueU,
wkel. HEXHH o€ [T]HHNY ISw, € NU K HEAL
X UC[e].

G LM N RER<AHTF  MR<HRARYS
e, ZHUF<H BRI, MR —MRFE. JHE
BERHF<GIE a~y & o<y By<z, M= H—-1EMERER,
MRBEMHITEEEER, MTTEL<ER G/~E— MR

R RS R <y % BN M Sy, K 1R 2 P %
Mk, |

%X‘J’Eﬁﬂ‘] x,yEGﬁx<y ﬁE:‘Iﬁ y<1 ﬁﬁ,%gﬂﬂ
2F, it <<y ¥ANHr<y By L,

3 AGM E2UmEHF

3.1 AGM #m
E AGM B, BN N— S K, Wi R{E

S, [E8YE (belief contraction) X BB AT B HIHY -

BB KPHB—&ESe. BEHA Ko BZRESREH
R HPp+RB—-A T XL->TL)HEt. ~8HH
AGM FEUFEE T, B -HEM TN .
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(K+DK+g R—AEit;

(K+2)K+¢K;

(K+3)ME p& K MK +o=K;

(K+DMWE oM o€ K+g;

(K+5 MR o€ K M KS(K+¢) +o;

(K+6) IR g=¢ M K +p=K+¢;

(K+NDK+oNK+¢=K+(pAPs

(K+) IR 0@ K+ (oA P K+ (A PSK+o,
3.2 epistemic entrenchment

(K+D— (K@ T — MBS RS Sl
B REEH R BEESN . BK+D—(K+8)FBRA AN
ftg i — A AGM {5 & W% B F B 7 ¥, Gardenfors 7
Makinson 2§ T & CEEH L Z)iE AGM 5 8RB E F.51A
T A %02 [E BF (epistemic entrenchment)X—#&9, R L b
H— A< HETHIE K #Y epistemic entrenchment, #il &
<WHRTR&AH:

(EEDINR ¢<¢ H o<y, W ¢<ys

(EED MR ¢ ¢, W o<¢s

(EE3) p<p\ ¢ BLH ¢<<o\ ¢ EDH~—MRILs

(EEOIR K BHiAN, N o€ K YEN YL VeEL B
P

(EES)MNE VY gL H ¢<o, M Fp.

Gardenfors fl Makinson 44 i T 0T Fm & BB AGM
{EEZWEE F5 epistemic entrenchment K36 R«

(CHEK+p BHAMN K o<<¢gVoH Fo

ER1 BE-A-NMEEREET WREE DK+
8), Wil &t (CO T LR —1 L EWBF<<H & (EED) —
(EE5), RZ % (L, <) B (EE1) — (EE5), M@ (CHaf
UBER—MESUBEE FHEK+-D—(K+8),

FMEREMGEA AT RAMR, KEAXHA Ko
m, Britie ERIS K ¥R RS, o IR IR FAHAR.
HEHCH R yEK+o BHN XK o<gVo. BT K £H
RRAERAENE S, 3 K AhiAnt, Bek#E K=L, lWiE
BEEAAGXRFELAEE. BE o RTEREFERFH
B&, Y o NEFRN, (K- +o=K+o, B (K58 K+
p=K., BATEX AR BE AL .

4 BELEAXXESW LH—EHZE

HINVERIR—-FEENHFEN, T ZHNATRENE
MR, HQHRE XW—INFEE R 0, X€QHHQ
EXTEESHENWERTHERFEEHA MK QKR X EM—
AR, FERX, Q- b ER. Q FRTERAF
£, U NHALYEMY X\UE Q. HF—MRINEEX,Q
B &R (Hausdorth) Z5[6], IR EBHARM 2, ye X,
BEU,VEQEE 2€U,yeV HUNV=0, H— IS
B B A, IR F X FMERM B AR EER AR
TFEZ. RXH—ITEEABEERCHE, RN TF A
MEREEHERTFEAAESS, IXHEEMN ICA hER
£, 85 NI=0. MFREHETE, BA AR E %K
EE [k

SHEEK BEQ, R BA Q M— N EINRXHEBH TR
UeQ,UaIRANB FILENI. AEXTHRERETH



HEEMG— T EESETHFEERFTTLUEIRERE. B
B FE R AR S — N AT R E RN RN R

SIEIP E BN X M—ATHK, UB=X, BE5HEE
BB, ,B.EBU R sEBNB, , FE B cBfifBz€B, <
B NB,, MHF#E X L HgE—#— I mX,Q,#15 B
FX,OH—EE,

FTE&E L LREES W E—A RIS, 4B =
{{ellpELY. AHERIE B* #2558 1 H&M. HKFEW
LHyE—BLL B S EMIRIMNERIW, Q) .

IE : Surendonk™ 82 B 4t 5] A %R 125 18] 3k 2 E {5 & 48
EREE SRS, SCER(8, 18] M e 2 &t R A i #R +h 25 [R] 3k
HRfE AR EE,

SIE 2 (W,QuREHEHEBREE.

3/ 3 IMEEM ICSL, e TS EMNSIT]HRHE
#.

FEEHXTZm IS R RS %S0 21],

5 epistemic entrenchment gJ3f b Z) i

A5 E 3 Xt epistemic entrenchment 5 1447, 4 H
epistemic entrenchment {#RINRZE ., B ¢ | F1(EE2) A1
¢<¢p, H(EED—(EEDWH<E L EH—1HF, B
P L EEX—1EhE TR~ pog B HUSp<¢gdF H ¢<<

¢ SHEBH pE L, 4o ¢ FEMSMNAE, B L/~, M

T<AES L/~ b — MRS, R g BT o<y,

oA Fo FI(EE2) M @A ¢<lo, B oA ¢<¢p. H
i (EED) &, oA g B o A gog BHH —ARL. B
LR y<o ZLF M. XEREMR(L,OWHRE
(EE1) —(EE3), Mi<h2HF . H(EE)BHBREMT4iL.

W1 HegMo=pAg,

(EEOEB IR of K WX (L/~, <) HB/NG, R
BiFp—_| . %M, (EESEH T (L/~, <) F i B AT,
i o= T2% BAL Y =T,

BN T WEREM o€ L8 U =N{[g]l et h o B
TAHN E (epistemic degree),

wmEm2 heEXEHMm.:

DO = (0l VY€ prok ¢} 3
(2 @) AHAE;
(IR g, T Q) =Q(P) 5

wah=w,a)=0.

HER 18 o<<¢Ve ¥HMNY g€ K+, BA LLET
WHRBTFRZIE Jrcp, 0] LB WHEE T ZIE Q@) .

3 W<HNHETHit K #J epistemic entrenchment,
W) g B EALY ¢ A —pd K+ (AP B oA —p@ K+ (oA
». HP+-RHHC) BRI AGM FERHFET.

B A< RHEHF, A<WH R (EED) .y~ FM T o A
g=p BoAgeeg, i ghg~o Rl o A p<<p B o<Sp A . H
(EE2) Ml pN<o BERW. H o Ao FEMF o AgL
. B(COH oA Lo FEMTF o A—¢pE K+ (oA ). HKftlith
FoANg=¢BMTF YN —o€ K+ (pAp) . BB,

BIAEE 3 M1, 45 E &4 K M AGM KB B 7+~ A HiE
L EHEMER~, H U@QWENLE:

Bit1 BKAESE,. - AGMESKBETF. N
Up=N{[g]I$E L,y —p& K+ (AP H oA —¢& K+
(AP},

BT R THE S £ 1Y epistemic entrenchment (8] AGM
BEREE T TIQ o€ L ZEN.

S|4 IR (L,<H epistemic entrenchment M| p<la
LHY U T,

R (BB B HAIER IR o< Ml Q&0 . #F
e<a MAHEEH ¢’ ~0 ¥ ¢’ Na~g <a. HIN{[¢]lg~
PISLg Aol FTAN (gl g~o} =N {[pNallp~e) Slal.
Rl , SHEBH o ~o FHEE N {[¢] g~ Sl ], R
EN L]y =N {LRY I Bt » B QU TSa) . HIKIEH
UPF#U) . B pha<<la FllpAal#lal, FRI—eNal#*
Q. EPIHERN o ~e Bl =@ A J#0. TR E
AR A={{—pAB]|p~a}  FHEEI A HRARCHSE.
HTFW, Q)2 EZE, HENA={[—pAS]|f~a} =[—¢]N
{[8]|p~at #D. B —e]lNQU)F#D, T U S[e], HiIlL
QU@ #Z0) .

(DO EN U CTU) T ¢ Ha AR FRE—1%
#H2E, H<BREHTF, TR o<<a Ra<lo BB —THL, HL
BEHAIEH A o<lo RO, TN Qo) TO(p) 5 B MK
FE.

EX 2 BEABW,QOPHAEHR. 25 W H 0,
FHAXTFEAFTHEROMBER—MEE, WK A I—1A5E
%,

5/ 5 WR<H L LK epistemic entrenchment, 4~
AL ={QU) € L}, M A — AT

PERER QL) =0,0(D =W,k 0,We A(L),
IHEEN ¢ pE L, gdo¢ Fl oo “HEHHRE -
3. RIS 2 AL IR oo M Qe = () BB E 4 B
AL X FEESRMCERME—THEE. B A H—
A4,

FH 1 RAFGSE K —NAGM ERKRZEBE 7T LIGE
F(CHEHR— epistemic entrenchment<CH H ¢€K+¢ ¥4
HNH o<lgpV . M55 FH, <ALIFER A
AOHE o<a ¥HMNY U CTMU) . FEFALLETINA
BZEBFEF. 9K+ ¥HANE U T eV P,

FHE2 ME+HI-TEAIRBETF.HEK-D—(K+
&), MAFAE—TIAFE A BR: (A) 9EKy T HHEMNY
APV @ HP U =N{[]Ip€ Liu A —p& K+ (pA
wWH N —pd K+(pAw},

RIS L2387 il A epistemic entrenchment 3% &
—AMAGEE, B T AT IS AT E i A e H M — A epi-
stemic entrenchment, # A F— AR, U A—{D} AR
BHRZHROAEE, BN A—{OHIEE. 4 Ka={gIN
(A—{OHS[¢]} AL, 85I 3, FXERIE K BIFLAN
(A—{OH IEREMNTEE ., SHERK o€ L, S v (p)={U]|
UeAUC[el}.

EX3 NFEE—TUAAE A XL E—A1T5TR
AQUT  gu g BEV(QS VY,

EE3 HRAXN-DARE N, B L EH—1K
FHEE K4 1 epistemic entrenchment, 3 A v () C v (¢) ¥
BALY <oy
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iERA : R/ B IE<C, W B (EED — (EES) BIW], (EED),
(EE2),(EES) R F R F LK. XTF(EED, BT AXRTC
MB— N, AR TREEN 0.0 RA V(@) SV (W E
VPV () BLH MBI, ARV (DS (P, HEf
SHFREEHUEV (A US[p] AUC ¢, Bl US[pA
¢l AV (@ ClpAgl. XBHEV (9 =V (eAP.
< WR(EE3)., X F(EED, % o Ky MNA—{ODHE
Lol B (=0, <, X, HEBH € L, o<rg.
RZEMEEN B o<a¢r? o= 1L, BBV (p=0. Bt
NA—{OHELp], BIT] o K,y . #<s W (EED.

gE, <, & L EH—XTHEIL K, B epistemic en-
trenchment,

i1 T epistemic entrenchment F{E S WHEE TR LUE
HZIE R, Hi e 3 AT —FinE S A A — AR
HHEREESREETFONE.

EE4 R AF AN WEL (VT ER—
MESBBEREFHEK-D—(K+8),

(V)IPEK T AN (T (¢V e

Zb B EE 2 EE 4 R, B—1 AGM 524
BB PRRE R — AR, RZ M — AR
AU LIER— AGM FEW%HEF. SERENFEEERN
Ko, RREME UK/ T A S 58—
A4 AGMUEHT.

T RXERE, — M ARIEE B LUK D B/ ST Ry SR 8
O FW R,

6 XTI

epistemic entrenchment /& R ZI| B {5 S B HK —BEEIE
NGB ZRAFBESER GRS, W Zhang
%8 & 18 515 428 4k B B 1Y “nicely ordered partition” IE &
epistemic entrenchment B #E™, SR T 5 epistemic entrench-
ment 248, nicely ordered partition R —Fp SR, FE
WEETAE, MAETEHEWE . Lindstrom %08 £ B i
Eid L B EiENBEFEEE (SRR HEE E—1
INEW, HFBLZIBHNEHRZBESBEE T, Meng
ZU AXMRINEHARRE—MRINRZE. xRS
—~ AGM 2B EE FA A L AR A SR AE, X
RN EERE N THR, X EENIER o, FE—1 R
MNREETT U B o] NUF O, ¥R B X MR8 A
EHANAE, RZ M EE—MAMEE, R LHEZBE.
WL FRIANNEZERESBEETFR? & FHEELSHEE
HSRBEBEFAXRNESBERETAX, BiAEESEHmT LUHE
KRR A ESREMEBEMESREREL, BRI
WES BN IEFRIFTE.

HRIE ACELTAKBE FREHEINEMR, HHT
epistemic entrenchment M #FhXZI . AT R ALEZ @
AGM E &R 48 E FBf— epistemic entrenchment 24+ F—
MIE QFMW A RB RN, FRTARE. TEILA
SERTLIERZE AGM [ SWHEE FH—FMH R, HK
F epistemic entrenchment, & HIEWEME 2, 5 TWiE.
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