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Abstract Description Logics have been widely applied for its strong abilities of description and mature algorithms in
reasoning. However, classical Description Logics are limited in dealing with the crisp concepts and roles, which makes
it difficult to analyze imprecise information in Semantic Web or other ontology systems. To some extent, type-1 fuzzy
sets can reduce the effect of uncertainties. But it is still not enough., Comparing with type-1 fuzzy theory, system based
on type-2 fuzzy sets can describe imprecise knowledge more exactly by using membership degree interval. We present a
type-2 fuzzy version of &/%¢ and show the representation and reasoning capabilities of type-2 fuzzy /%€ in this paper.
Then we use the membership degree interval that is proposed by type-2 fuzzy sets to build the fuzzy ontology system

named F-OntoTM for trust management,
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DT <0,00=0,T (1,1)=1

®@a <c, b<d = T(a, OXT(c, d)

®T (a, =T (b, a)

@T (T (as &, c)=T (a, T (b, ¢))

MEMEBRE T (a, D=a @€[0,1]D.KH TH, 4=
MR T (0,a)=a @€[0,1 . Ky S, UTEEH
) THEFIS #E.

a,(b=1)
T (a, b) =< b,(a=1),

0, (Others)

a,(6=0)
Sola, & Z{b,(a=0)
1, (Others)
To(a, &)= a A b = min(a, b),
Soa, &)= a V b= max(a, &)
Ti(a, b)=a * b, Si(a, b)=a +b6—a + b
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1+(1—a)(1—8)°

atb
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atbt+QA—2)ab
1+G—Dab

T (a, b)=1—min (1, (A—a)T+ (1—T)VT),
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52241 DLs —#%,2 BB /%6 B AR FE 2 B B AN 3R
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L5505 N W BE— e AR A M AT S Br HEk
HBEAENEYN. TEEENR FFHEEARTEE
HEXH . N, A FEFRESE T LRI RAULEl Brfl
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MR E L TBox KIEHEARERE Lprob ,Uprob #ifE. N
AUREZE RSN BEREBE. A, FERE
FHE & JR] 7, A B (O A B (T, SOITEREB
B, F PR B R B 5 SUB T8 “Meat-eatingBird” ;

Meat-eatingBird = Bird [0, 50,951 11 Meat-eatingObject (4)

Lprob (Uprob) B W AR 48 LT X 3HH 18 8
(Meat-eatingBird) = T; (4" (Bird) , ./ (Meat-eatingObject)).
A - BB o (Bird) =0. 9, 4" (Meat-eatingObject)
=18 A A i (Meat-eatingBird) = 0.9 X 1= 0.9, Bt
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0. 95 ] XA BRI 2 BUEHT L2 5 RN
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Meat-eatingBird == Bird [ Meat-eatingObject 5

#Z41 DLs #1(5) 5O FFEHMRIHE X

Meat-eatingBird = Animal 1 FlyingObject 1 Meat-eatin-
gObject (6)

HRAE 2 RUH) /26 v, DL RS e s i B8
A RBEHE AR, BT LA GIRTE 2 BIER J/2¢ ) TBox
KA ETRIT. BT HIGKRIE, R 2 RSN ¢ 4R
AL T M & S R B X VB F LA 00 - 5% TBox #6858 T
BEFHSHREE, MAREGEAN B REEE, TNF
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AHERARUANIETE T TBox , 76 ABox Hth —HEFE1E
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DL ZGEAELE K BRH T, penguin REH B K RAE M HE &
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b 1,
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ST o WAF I R LA R AN A

(1) 4% Bird 4 47E TBox 22/,
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MRRHCT, SO, AT LIS

& (Bird(penguin)) = g* (Bird) X" (penguin € Bird) =
(0. 65X0. 90) =0. 585

([T 18 7 (Bird(penguin)))

B, SRR R R B W S & ABox AJLIFR/R I TFENX
RES:

Con(a)=[c, dJ CHPC= fFA, B, RN U,V,3,
1T »

AN ; Birdro, s,0.057 ( penguin) = [0. 65, 0. 95] 5K ] & K
Birdro, s,0.951 (penguin) o, e5.0. 987 »
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Constructor Syntax Semantics
Top(Universe) T Al
Bottom(Nothing) A 'y

Atomic Concept Ala,b] Al cal

Atomic Role Rra,n Rl..nn&alXal

Conjunction Cro,s11 Dre,a (CMD) Fre,o . Toa]
Disjunction Cra.elU Dre, a3 (CUD) tsta,0 54,01
Negation —Ca,] Chi—s.1~2)

V3. S(Rri~s1-a3 (2 ¥) 5
Y Ria,53 * Cre,a > Lmpdma Ry
Cre.s1(y))

Iy T(R,53(x»3) s
Cre.a1(y)

Value restriction

Full existential
. A Ria,53. Crewa
quantification

EX s, €5 RAFEFEBBES . E HEREES DA
WfeXEES, A CND, CUD,—C, YR.CHIAR.C
RASKIMES . 2 RSN LY P BB RRVURRHN T =
@A oD, HEd T REENB SRS BIRBEX
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T d=[1,1]
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(CUDY (D =[S {{F(CD),pk(D@N}, S {LF(C
(@)X (D@} ]

—CHUD=[ 1— 7 (C(D)s 1—pF (C(D)) ]

(VR O (d) = infrea [S{1— 4 (R(d,d)), pt (C
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(JR.CY' (d) = suprea’ [T {pF (R(d, d')), 4 (C
W@} T GE R, d)) P (CA'MNY]

FRIBHT 2 BIBH ¢ MBRRIEX. 5 FALER
R, 2 BB <% Al R R0, 1R B AE KI5
& MEEN a, b XERFMES, Hb 0<< a6 1,

3.6 2 BIEM o4 HYEIM—2 BIARM OWL

BT SW i kIR E AR E S, TUAKET R E
BRHEE. hERTEMKE W3C KA MMEREKIES
OWL AJLLUANEAKIESH—EE®, EE28d T/ Z
FITEH BRI B —BMIAT . OWLIEEFERA=Z/FER
# R H: OWL Lite, OWL DL, OWL Full, fER—F &N
SHOIN (D) DL #3523 # {4k, OWL DL i F 3 £
B, AR IR EN AN S . FR,2 ZEH OWL &
Wit &R T L 2 A 96 , K5 OWL £ “Descrip-
tion” F1“Fact” I R iE Bk 1€ X L& T X3

Description - : = “classID ([ classID ] {"hasLprob( Lde-
gree)’} {hasUprob(" Udegree) '}’ Ldegree <X Udegree)”)

| restriction

|'unionOf ( {description } *)’

|intersectionOf ' {description } *)

|'complementOf C { description } )’

|'one of € { individuallD } *)’

Fact : = Individual

Individual :: = ‘Individual ([ individualID ] { annotation
} { type ( ‘type )’ {hasLprob(" Ldegree)} {"hasUprob(" Ude-
gree)’} * ' Ldegree << Udegree)")’

Ldegree ::= degree

Udegree ::= degree

degree ::= ‘degree(’ real-number-between-0-and-1-inclu-
sive)’

TR 2K ABox HIRHTE AT LUE D 2 BB OWL
fhik. B, 75 2 EH) “Eagle”, “Penguin”, R 40 “Eagle”
X F b SCHR B B & Meat-eatingObject” i) 3¢ & BE7E X
iEjL0. 84,0. 93], [@#E, “Penguin” i ¢ J& B 7E[0. 22,0. 28]
ZIA. WRRA T, BATT LB B LUTF A%

Meat-eatingBirdo, s.0.551 (Eagle) = [0. 84 X 0. 9, 0, 93 X

0. 95]=[0. 756,0. 8835] )
Meat-eatingBirdro s,0. 51 (Penguin) =[0. 22X 0. 9, 0. 28 X
0.95]=[0. 198,0. 266 (¢:))

EXE2#P 2 BEH DL &1 ABox HAFEMX R
FX  BEXREL K EHEHEELEIHFEEREASYEL
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FIRBHEE. DXMORXMERKA 2 BEH OWL 3k
R

.(.I;/Ieat—eatingBird fowl; hasLprob=0. 84 fowl: hasUprob=0. 93 rdf:
ID="Eagle")

{Meat-eatingBird fowl; hasLprob==0, 22 fowl: hasUprob=0, 28 rdf:
ID="Penguin")
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Tableau MR KA AR B HEHA BB S ZMHEERXRE:C
CDiff =CND=_1, P SBEXRENRTHEX
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BELF 5 : M ABox Ay ={Cra 51 (¢ a1 PR RELLT 5
Fhie AN e A G WA R (R B ERR
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N-rule: ME A BF Cow (De.a, UK Cen
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UC ) seseer oo scsie w5 91 (@ ie a1y BAREE Creon @B
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BH A= AUC  m(@n.a).

3 -rule: MR AEE (IRL.a.Ce ) @.ays BE
AFAEED] = 18 Re 0 (xs D0 AR Ce i1 (D a1s W
WAYRHNA = A Re () Dicarr Ced (P} 3
oy b A FRY BB,

V-rule: TR A BE (VRL.A. Cipi1) (@D a1y UK
Rre gz a1y BAREE Con(Wie.ayr W AT RA
A" = AU Ce mPre.a1)o

5228 Tableau #H{),Frule &= 4 £/ ABox, AT
R— ABox £8 Si= (A1, Asyreery A} Hd S—BCEP
AEWHRED B EEY S FEM— ABox H—BH. B
I, W0 RARIEEEN Tableau M Cro n HEFH—THARES. S
IR PR, W Co, 0 (x) HFHE L (), MAT LA R
Cla 1 AR
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HAE 2 RN 46 vh ABox AT R 1 54 88 Tableau
HHAR., IR DLs RENRKBEXME, EW T EE T
MUK Tu. MRFMESHSSRELARNREXELETLO,
T ] AT LAA K AR S S L PR EER T REE D 0. X
KE,—B AV OKTL #iR8ES C WABEEZ DL RE
RS, MR R V(O =Ty, CEDL REH—E
Bor. Bk, —BRELUTEM—FHER,2 BEHR Tableau
MRS BRI

(D FEEABPHHATEM: (L0, (CN=C)H X,
etc. YHIHZE,

(2) BRI rule, ete. ) RWMBIITRE.

(3) ﬁﬂﬁﬁ*ﬂiﬂ‘.T%M (C[o ,0] (x) =|:C1 d],C[a 5]
(@D=[c, d]y G..1@=[a, b]with a<{ b<C T, Cpp 57 ()
MR Co.a(@FHHa, b] Hlc, dIRARLR HWER .

Eratk Bk S RHAER ABox £6 S £t FE 10 H
JEiB Y ABox £, UAF S H—BWHHNY S, I—H
. IEH.HF S W—BH 7 S FEPHEE— ABox
ARFFENR, MBEVFE - MEBR T LI S - #R
Ci ,b]ﬁﬂ?ﬁ/@ﬂgo

HIE BT ARERBER G, 3 W4 3 # B
B, 2 BIEOH) Tableau B ZE R 2 Xn, i n IS Cu 0
HARETFHRSHES.

4 ETENEENEEEERS

4.1 F-OntoTM

BEEHEMEABRMEEERLSNER. MERFE
R, EMEEHTHRE LN FEZ B REERRE
THREEZRABL. EERENEEE T RBIXHAM AR
EMAP, BRI, B T TCHk A W AL 508 ok fR 1
AL, 2 BIRH o6 )R ) R A B (0L T IAFAE ) R AR,
A SHEEBE BRI H LI T A4 FOntoTM BRI 4
&,

Xt E—FRBNEERERFERBEETR: ERRE
ERERBRE. A -TETEHMAENGEEEER
4, F-OntoTM it DL /2 BRI X PR £ D7«

Trustgay o118 per a1} s trust— subraz 521 (s P)cz ,dz] » trust—
0bitas 551 (ts QDics ,az) s trust—typea 5] Cty €)pet,an)s trust—
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(Trust rdf;:ID="Trust_01" fowl: hasLprob=0, 68 fowl;hasUprob=
0.75)

(trust_sub fowl: hasLprob=0, 87 fowl: hasUprob=0. 91
rdf; resource=" # Subject_03"/>

(trust—type fowl; hasLprob=0. 85 fowl; hasUprob=0. 89
rdf ; resource=" # type_01"/>

(trust—obj fowl: hasLprob=0, 93 fowl: hasUprob=0. 97
rdf ; resource=" # Subject_04"/)

(trust—p rdf:datatype="http: //www. w3. org/2001/
XMLSchema # string" >0, 3¢/trust_p)
{/Trust)
(Trust rdf: ID="Trust—02" fowl:hasLprob=0. 71 fowl: hasUprob=
0.77>

(trust—sub fowl: hasLprob=0. 85 fowl: hasUprob=0. 90
rdf; resource=" # Subject—03"/)

(trust—type fowl: hasLprob=0. 80 fowl:hasUprob=0. 89
rdf; resource=" # type_02"/>

(trust—obj fowl: hasLprob==0. 91 fowl: hasUprob=0. 95
rdf ; resource=" # Subject_04"/)

(trust—p rdf:datatype="http://www. w3. org/2001/
XMLSchema # string" )0, 7¢/trust_p)
¢/Trust)
(Trust rdf: ID="Trust_03" fowl:hasLprob=0. 87 fowl: hasUprob=
0.97>

(trust—sub fowl: hasLprob=0. 63 fowl:hasUprob==0, 81
rdf; resource=" # Subject_04"/>

(trust— type fowl; hasLprob=0, 80 fowl: hasUprob=0. 89
rdf; resource=" # type_01"/>

(trust—obj fowl: hasLprob=0. 77 fowl: hasUprob=0. 85
rdf: resource=" # Subject—05"/>

(trust—p rdf: datatype="http: //www. w3. org/2001/
XMLSchema # string” >0, 4¢/trust—p)
¢/ Trust)
(Trust rdf: ID="Trust—04" fowl:hasLprob=0. 88 fowl: hasUprob=
0. 90>

(trust—sub fowl; hasLprob=0. 73 fowl: hasUprob=0. 80
rdf: resource=" # Subject_04"/)

(trust—type fowl: hasLprob=0. 90 fowl; hasUprob==0. 99
rdf; resource=" # type—02"/) )

(trust—obj fowl; hasLprob==0. 90 fowl: hasUprob=0. 95
rdf ; resource=" # Subject_05"/)

(trust—p rdf:datatype="http; //www. w3. org/2001/
XMLSchema # string” )0, 6¢/trust—p>
¢/Trust)

B—NLBIR A R Trust— 017 B E LRI , B H
RAVE R 0. 3. 57 K “type_ 017 By M “Subject—03” B “Sub-
ject 04" MI{E(ER R I EEEBBELE 0. 68 f10.75 Z[[), [H
HLOETHRRBEER T EM“Trust 017 =AM, W]
IR (L0 2B 1) “ Subject— 037Xt “Subject 04" HER
)i .

trust_ value& [éltrust_L pro; X w; éltrust_Uproi X ]

_ (10)

R R X EE (T, S;) » “Subject 037 GE#5 {£ “ Sub-
ject_ 04”7 HE 2 X 8] 2. 0. 68 X 0. 87 X 0, 85X 0, 93X 0, 3+
0. 71X0. 85X 0, 80X 0. 91X 0. 7,0. 75X 0. 91X 0. 89X0, 97
X0. 34 0, 77X0. 90X 0. 89X 0. 95X 0. 7] ~=[0. 45,0. 59,
[F138 . “Subject— 04" BE 4 15 1T “ Subject—05” f#) # 34 X [8] Fy :
(0. 45,0. 641, WEFRH (T, SO ITEETEE, WA “Sub-
ject_03” B % {5 & “ Subject-05” Hy #f £ X W b
[0. 45X0. 45,0. 59X0. 64]==[0. 20,0. 38], MEWE T. =
0.3,Ty=0.5,8F 0. 20<0. 3,0. 38< 0. 5,7 “Subject_03”
t“Subject 05" BIfEAE TR /] LI IA N & 0, Bl “Subject— 03”
T3k A% 4E “Subject— 057 , T # FALAT AIA Hy 44 3. Trust (1),
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