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Epistemic Description Logic ALCKR. : A Non-monotonic Extension of Description Logic

CAO Yi XU Dezhi WANG Jianxin .
(College of Information Science and Engineering,Central South University, Changsha 410083, China)

Abstract Description logic is the logical foundation of semantic Web. It is the tool for formally expressing the domain
knowledge. But description logic can only express the monotonic reasoning, it can not deal with the incomplete knowl-
edge. The epistemic description logic has the advantage of dealing with the incomplete knowledge because of the non-
monotonic features and the good computational complexity. The paper presents a new epistemic description logic AL-
CKR: based on the epistemic description logic ALCK, preserves the primary advantage of the description logic, adds
transitive role to improve the expressivity, expresses the non-monotonic reasoning ability through the epistemic query.

This paper designs the syntax,semantic and the tableau algorithm for ALCKR, .
Keywords Description logic, Epistemic description logic, Transitive roles, Epistemic query
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a XFEEH o HBLET AR, o 3R 2 [ 2 BRI R i (rigid designa-
tor assumption) ,
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BRSO A B T 2D T2 A A AR AR T R
KBREBEHEREYE 0. WS o 257 KB 8~ AHK
B ERAL 0 KBE 6.

3 ALCKR, fy¥#
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CKR, M#&, R A ALCKR. M o, ARAS SEU
XWEFES.
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R INARR E FURE R o FAH C e, WHRY
R CEAFBEREN; MR INANMBRE FRERR  MEARE
4 S BN, MRARES S BRATHEM.

f—4~ ALCKR. BBEE A E A, ¥ EOCSBE N R T
BMEASZBEHANEMSTHNERAN A L—-KC, HA
F—-(CUD)=—CN—D,—(3R.C)=VR —C,H#¥ C,D
AT R A f., B—1 ALCKR, MELSE T UEL
T B ] P B R S A I TR SRS, A SUR TR A M B EA
AR,

SHRZBBMINEN KB, R ARRE S 2H KB
FHIETE C(OBUNAIR a:C BB E R(a, ) BUNZIHR aRb it
230, E T AR B, AT RUCKE S0 R K A0 2 3 1) R e
AL RBRG ) — B[R .

EE 1 HRBEHMUUEN KB,C H ALCKR: & a
KA S Hks KB w8 5 BUNAH B2 IRIE AR R
4. KB|=C(a)¥H{XY SU{a:—C} BRARAIHER.
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CYZ&S,IB4 S« {wRz,z:CYUS, X ,R HAf;
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OV L 3R, Y BRI Y 8RR D s AU, B Ok
3 B LU 15 B Y S kY5 A5 R W 05 1T UL L KR U B
A EHL , B A 5 X S R ] AR B AN 30T A

AR TN, NARRE S={w:C} 7 i,
BN AREEANBTY R, AL T ERNARRE
AP MREREILES CHESHIE. W TRAAERR
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SHUTHIEERZ—.
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G)SHEEAEERX wPz, wRy 2z, K P HEFAHA,
R+ e fafa,
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B 5

G)SBEAHFHR a: —KC, B SU {a: —C} BB W3
iuH

(6)S B EAKEK aKPb, B {aPb} ¢ S,P HFETHA;

B USLF K S &7=4: 2404y 32, BT A E BT A 4
KEA WEARARRER RN,

HNTUHARRERAIHEN, AT,

EH2 {HREHMNE KBURHNMAERRES. S
RABRMN, YHNY SBAELETHE,

HT AR RS R A T Fie .

B 1 BIERAREmIRE XN KB= {FRIEND(susan,
john) , male ( peter) , FRIEND (john, peter) , 3 FRIEND. male
(susan) }, & FRIEND h{& 3.,

XFF 2 Q= J FRIEND. Kmale(susan) , 3 T/ Q 4
BRI KBU{(—Q! W—B R, ¥ KB
HHNARIE RN U R Q #H AW RS RXE, ol LS
7.

S= {susan FRIEND john, john FRIEND peter, peter:
male,susan: § FRIEND, male, susan: ¥ FRIEND. — Kmale} ,

MREAE B B AR L B 4538 fa 508 X, 7T Ui B4
RAR RGN

S1= {susan FRIEND john, john FRIEND peter, susan
FRIEND peter, peter: male, susan FRIEND z, z: male, x:
VY FRIEND, —Kmale, x;: —Kmale}

Xt F B & W .%J # ¥ & z: —Kmale, ;. ¥ FRIEND.
—Kmale, ERIZLFRAFER x. MPESPHLHIA susan,
john, peter, # £ susan FRIEND x ZJ 5 f) H & john, peter,
#: john R A # £ 5, 18 B {susan FRIEND john, john; male,
john:—male john: ¥ FRIEND., —male, }, A] 215 2| 4118 FE 2
A—B % peter A F )5, 183 { susan FRIEND peter,
peter. male, peter: ¥ FRIEND. —male, peter: —male} , iR
WRA—-BH; REMAR T A BRI B ) L3
R, B4 o=A\O, RA BT HMRENEA—BN. B
AW Q BA WM. WA ESD HA LK susan FRIEND
peter . peter: male, Bl Itk R peter 3 B R 61 M2 TR, 1%
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7| Q= 3 FRIEND. Kmale(susan) %5} peter.

4 RER%¥B

1B Web IR 4518 R B & 15 X Web i & & il K Rk
W, EMAE UE BN RS HATIRE, FELE SR
BORE, BB H SRRV IR BER. 15X Web it
F R EE ARG ER AR BERRSEN. #RE
38 AR T, AR AR 522 HHE, AR B B af
DATR 5 Hb g P — (R R

RATE T AT IRATI 2 AR AT IR BE M IR 5 R AT 5
By, fRICR P MERAT R R — A A AT IR S5 HR

)2 EIA REHMIE K & B={ HunanCity— Chi-
naCity, Journey = 3 from. T}, F§ F K 2 ] Q= Journey
3 from. HunanCity, i1t A M IRE RN A=Journey
N 3 from. ChinaCity, if74t B $2 4t ) R % #R b B = Jour-
ney() 3 from, USCity.,

i Q 5RS A #ATICE, W I ARIEK S HunanCity
CChinaCity, AT HR B 45 5 5 YES, (HE A P A KRA R
BARRER IR A FUREE T AP EB TR
% %EH Q5% B #H4TVCE, B A F B H R EFEH A
¥4 HunanCity #1 USCity RNAHZHIME B, BIHGK 45 Rk
YES, AT EREAB AT EAPEHNTR.

AEBAP BRI\ REEHTRE AP E
#1128 Q’= Journey(\ 3 from. KHunanCity, I HEIA SN2
Q5RFE A#FTILE,H Ny KBPHEELAHEIENE
KL BTSSR0 NOs¥ Q' 5% B #1700l ok KB ¥
A 1588 HunanCity 38 USCity, Bf L4528 NO. M#F
A LAE AR B 8 T AR S b AL PR AR i iR P MR 52
2ER,TUEFHE AP EANTER.

HRIET AXEIAAFBEE ALCK HER EmAE
BACENE. BT RBAMERERE ALCKR, . F#ETH
REBBEANRSIMAGRACBYER T HARSUS MR
HIFAEES R @AM EREA TR EEEMNES.
HidfeRACBHT RIS BEXLRULACH TR
A B EREFACHBSHIMAANEREA K kXA
&), XHAET ALCKR: MIEEEHIE XA KA TR A
MEANFRBEE. BR3P ALCKR, M7 TERE,
AAFK StERACBREEESEFA. RETFT—$HT
ERBISE K 51538 A RSN E BRI MR,

e %E xwk
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