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Storage of Fuzzy Ontologies Based on Relational Databases

LU Yan-hui
(College of Information Science and Engineering,SBenyang Ligong University,Shenyang 110159, China)

Abstract  As fuzzy ontologies are widely used in describing fuzzy information in the Semantic Web, how to efficiently
store fuzzy ontologies is becoming a more important research issue in the domain of the Semantic Web. An approach to
store fuzzy ontologies based on relational databases was proposed by making use of the advantage of organizing and
managing data of relational databases. Firstly,a method of representing fuzzy datatypes was introduced by fuzzy exten-
ding of the RDF datatypes. Then, the storage schema of fuzzy ontologies using relational databases was presented. On
this basis, the storage processes of the fuzzy ontologies structure and instances were given. Finally, the correctness of

the stotage scherna of fuzzy ontologies was proved. The approach of storing fuzzy ontologies in relational databases pro-

vides an efficient solution to the storage and management of fuzzy data in the Semantic Web.
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FEFEE BB RN Z AR . Bk, AN B A B
FREBII AR, BB X Web BT GUS —MBH B B BRI
.
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o875 B B IE AR PEE B

FCHIBTIE AR e N AR AP BB B4R I SRR T ik A
Fo RUE R M R S L R B AURR I T AR B R
B, FEICERE BT BT R REARENE AR R
B, RIE . REEE AR AR 2 BIHE T A i 45
HIRSLHTE S R BRI P B T ik . B0 - U T
PRAEAE T B IERAE

DR R A (R R T AL RE ST R R AR P R
AR P B AEARASE 2K SR A Ak B0 5 1) A0 S 51 E) PP A O ik A R
IEBMIER LA JT BT 4, FF18 AR BT 7 1

1 B=RAE

L1 BRREAER

T Web 2 {4 7 A A A9 B0 0 W1 2 57 78 K B AR $od
HIERZ . AR RS X BB SR, T EAR RO S
O R Lo BT AR M BIE KR, OWL(Web
Ontology Language)"'* fE A3k 15 X Web Ak i1E SR,
37 fE W3C(World Wide Web Consortium) 45 # RDF (Re-
source Description Framework)!'? #1 RDFS (RDF Seman-
tics)" 2z |, 3 B3 F RDF FI%IE R, RDF f R
CF (Typed Literals) 42 4R K BE B, BRIUE LB
2R rdf. XMLLiteral 4}, £ RDF 28 B 30 = o {fi F s F i
EI¥ % B4 RDF 588 E X3 A URIref A3, R G E
URTIref 5| FI%48 2 53 5 41 L SCFH#EAT 0B8R, k#4138 RDF
PR, Hitk, RDF AW £ M8 E R s A, 3
B Z BRI RN FIFE RDF 50 , RDF 2 BUAL ] 5
RACHAREPEREER AN E LRET BRMARGF
*.

RDF R (PR B H) XA BEEERRR Web
LB R o B, AR 4 R R SR E BB HUEL
RDF B8 8 R BEAT R R, 18 ol B B B dm 28 7Y
(Fuzzy Datatypes, FD) 337244 B (B 5iE

E— O BR AR AR RS S E RN
BOBIE, AR PRI R I B R 258 1 R R . PR
X7 41 45 Interval, Approx, Tag, Trapezoidal, ¥ 43 #& Un-
known, Undefined 1 Null 288, H &, $#E2HH Interval (In-
terval:[m,n]) TR — &t 8 BUE Dy 5 — A4 X 8] 5 B [
n], Q0“4 B M B BUE AT LUE— > B R i X ][ 38, 42]
CHLREERRIAE 1 iR BB R R Approx (Approx:a) R
A NRERNBUER DR~ KAE o, M“ B E "B KR
EN“180cm 2" (LR FTRINE 2 Fin) s R A Tag
FRrR— N BRENBUER LIFEABREFTPRAEENES
B), R B A EE T DR E” R R E
BB B¥EISA Trapezoidal (Trapezoidal: [a, g, y,8]) Fmw
— BRI R, K o, 0 BIBUED BN B IR IR
B/MEFBRAE, B, v W BUE 2 51 A 456 ORI B0 & 10 B/
HARKXE. SEEMBEHTHRAESEE, W“ER"R
HHBRENURETEB“ER”, X W U HABEENEERR
H[0,16,30,40] (AR F R WA 3 i) JiEHKE Un-
known R~ B HERE R A, BHE A Undefined R JBHER
B e X BHEEAE Null MR B HEARERSHE.
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B 1 X[aME (Interval [38,427) By BREFER

A
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»

hei;ht(cm)

0 177 180 183

B 2 k{8 (Approx:180) i K¥FR
A

young

1

»
»

30 40 age
B3 iBFHE young K REERSR

55 T REORI B R R R M R AE R B R L R
FE AR bR R B B Sy 5 A 2 BB k. XA BUIE
KRG HE Label il Posdis, A $IER R Label R RRAH
ZEELENBHEMNBERES ¥ E, ° TIERE S (Produc-
tivity) "B DUBRE B 7 — 7 B VR BT E. B
FCIERR B E N EBBE L, BEL B TS
RAEAAMEZ I AELE R s B SR Posdis Rn R MR
{85 — ] BE M 43 A7 (Possibility Distribution) , {1 “e-mail” J§
e W] BEME A {]_S@ yahoo. com/0. 9,]_Smith@msn, com/
0. 8,]_S@msn. com/0. 85} 45 1 , &/~ e-mail K“]_S@ yahoo.
com” YAl GEME & 0. 9, H“J_Smith@msn. com” i 7] B M B
0. 8,9“]_S@msn. com” i) Al REME R 0. 85, 25 "R
2Rt 7] LA FE Unknown, Undefined DA K& Null 285,

BT HEAKRBREHEA Web FRPHBNEEE, BELEL
B SNEBE CBRIBE 4R rdf: FuzzyDatatype, 43 3% 2L i 2
&Y {d;interval, fd; approx, fd; tag, fd: trapezoidal, fd ; unknown,
{d: undefined, fd: null, fd: label PX % fd: posdis, 3 B URIref 3¢
PRI, SRS A AR R Y S SRR N B 25 R, O
BB 2B SCF . Bh BB 45 ST R AR 45 o 4% Foh I8 AU A AT
BIEMRR . B TESERR MBI B8 28 B M 8 SCE R
] P AR B, A SOF A TS
1.2 #EMAEEREEX

T TR A ST O B R R DL BRI AR B
BRI , 45 HH BRI A ik BT AL E S

EX 1 — P EMAE FOR—IT4E FO= (G, 1,
P, X}, K.

CREMEE Root€ C L, ~MERAKFHRE
— R, BN EPANLBERR N 2EER. B
Nk ce C HfERIBIZE EMBTA BHERHER .

I REZFMES . B TFENERNEATER AL
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L IFH—AE i MMM E EE - RBE (D E
(0,1, F/m3LH i W F2Hc MRIBHE.

P=0OPUDP RERHMES, ~TRHMER—IZTX
£, H,OP F#R% 28 (Object Property) , DP E/REE
27 J& 4 (Datatype Property) .,

— AR 0p iy 5i2) EOP RARFALH i1 M iy 2
I 7 XL B4 BB T AR, — 3T RBHER L
WH—NRBE wp (i) €[0,1], FRZH] 4 F & I FXF
SEHEop MFRE.

— A EER B dp(i, DT) € DP FR525) i BB,
BiERRE MR DT 5 RDF 28813 (Typed Literals)
1 XML Schema 2% (XSD) , H o 8 S+ BE vl LA R
2 BB RY, ] DUR R BRI SR 2R FD,

X BRABEMES, FRE AELRBE LR

E SR AR Y s ST 0, ASEN A ok f FE R A Ak 25 1
SEABIER A PR A R N M RS S B R A

2 BMAREHFMEERN

RIBE AR S A RE BB BN RR T, 4
M A RN MRS, ME 4 iR, HPE/ RN EEA
TRILARIR, BLAE N TR T HAMFER A
RPMEOB SRR R A R, TTRIE S, B 4 imK
FEABRE R 40 IR A (A Y F IR 28 ) R A ROR BT 3 2877
. HH, IR Resource {745 TR Ak o B 8 BEIR AR
R . URIref FIBFIRAAY, FH 7 W ERE B335 B M Sl 4
FISATFENE . LTSI AR R K C_relation AKX HF
BRAFENEHETRRLH, GFEFE C_intersection, C_
union,C_complement,C_disjoint Fl C_oneof, J& ¥ #7£ 45N
S+ PR M2 R P_relation, B ¥ X3 3% P_dom. BH{E
3% P_ran. JBHYEE P_char DL KRB ¥R %1% P_con 5C
;.

Resource

ontology| rid I F l local I type I
P_relation C relation
pid2 cidl | cid2 | relationship [mD
P_dom § intersection C_union
[ pid | domain cid int cid | union
Pran | ] C_compl | C_disjoint
range [eid [ com | [eid [ disiomt |
P_char C_oneof
character
P_con —
pid Jconsiraint] palue - (g T olass [ mb |
I triplevalue
Fu. ivalue F
fiid | property filid fdid | fdname
fuzzytypedliterallist
flid filiteral | fdid
[ Typel T | Lable
filid [ alpha [ beta [gamma] delta | | filidl | filid2 | degree
[ Posdis ] _Approx
flid [f1]tal[f2][fd2]£3[fd3] .. | [ Blid [margin]

B4 BRI

FAXT T RN BT » ST R TEAE LB BR , B X 35K
Bile) B ERAE A REE 2 I T 6. EEMRE
BIFTRAE Lof iR —MEBIFTR ML, AR RIER
WEWE AL HIFFETE R [_triplevalue P, 5 R HEE R ERBIE

B BIFEREFE SR Fuzzytrivalue /7, [A]BHHR 38 S M (B I 4K
R, EE# B R 4. B FE Fuzytypedliterallist
IR BT AEE (BRI 2 B0 , RIS [E F 3R Typel fE#
PR 1 BOBR AR YEE , R Approx FRHEER) 1 RIS
%I Approx H{f F Y margin {5 ; ¥ TR 2 B8R 1 KR
(&, W4y BIFI# Label 74# Label BiERBHWIES KR, &
Posdis F£fi# Posdis $iEK APy

2% SR H AR A R B FE AR SRR 8 L BRI B A ko
BRIBE W TE6E , H H A Z SRR X RPUE P E LN
At AT IRR

(DHFHBEREWRE. FXRBMEBEIASSE N
BRI AR B B3 s I B T s A R S5 M. [RIAS, B R E
B G R EREESSEER, SHNEMEEH
MR STEAR. AR R FERT RS RS 1
REE, B LHMER AT EEURPHTH ATEER
R,

(DY EEMEE . 22 SO A& i & B RO 5
RSB I FABOE B R 8 R0 6 3 2 BB B b5
25 TR AR YE AR 4% 1 S B BORAE I B HE 28 Y, 43 ik AT 7
. BHEMIAIAPE T Posdis FERBMLHIA m ™ Ha
BB L RN ELHE n N IHFBERTHEREFRKE
MR R L F, MERAEE NS, R R A
BB AR IE— RS BB AE KK Posdis PR RHELE
BE, UM ZLLZRNBEEE GXR R 11 ) JKE, X
H—BESAQUMmT2)FEN. MERAECRBHE

AR, MEFE Q1 1Im+kin) F5, i1 % Typel .3 Approx. 3

Label BIZ5HITT I & BBRIE 5. B, 2 SCHR th MO A7 il
KT LUABT AT E ., BAh, 35 R AX 2 885 p ab 3
T5 BRI , W 2 BUER Posdis FRR B H B R
B BRI B R4 SRR (B 25 M T 2 R 25 R R 2%
I BB AR LB E X IFSL R E .
OERAEARR, ERANETRRBEFERNTFHEE
A, BREERASN, AR R REWRARE, EX
PRELAH BERRAMRRA:. & EHEA EREITED,
W REB R [/O WY HE WA FIEH T B EERE.
TERRE T , R ARME B LB AL ) . v B AR
AT EN AT LI R 2 A R BIWOF (18 % B T Z ATt
R B R SR &R EUE M 2R RS0EK.

3 BRI ESEaREE

FHE AR 5 R MR AR 4, fr AR R EX R
BEPNAEET S, AR, 8 5 Fra g4k
R BRERENENTARERE R DR, THSAHEE
Wi &~ AR

C= {Onto_1x2, Department, Staff, AdminStaff, Academic-
Staff, Student, Course}

OP = {study _ in ( Student, Department ), choosecourse
(Student, Course) , work _ in ( Staff, Department) , teach ( Aca-
demicStaff, Course) }

DP={staffname, title, email,, age, height, ability}

I={staffid_11001, depid_0206, courid_309}
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X = { subClassOf ( AdminStaff, Staff), subClassOf ( Aca-
demicStaff, Staff) }

H12& AcademicStaff FISEH staffid_11001 /8 #2448 7] 41
John Smith ##% TYEFE depid_0206 & , FF #HIIRR 2 courid_
309, IEE " 4F (middle) , BB K LK 180cm GXE S8
FR KA E ), BRFE Cemail) Jy {JS@ yahoo. com/0. 8,
JohnS@msn. com/0. 9}, TAE 88 S17R 38 (excellent), H 1,8
¥£ staffname FI title 22 80 JB 4 ; B ¥ work_in FI teach &%t
SR, B YA — 326 B age A height HKAE 1 4
WIBRHE, BE email I ability Jy26#) 2 BB B ¥, Best, @ik
age MBLBIE middle XiEFH &, B F Tag KA; B height
RRRIME 8180cm FHR— M ALAME, BT Approx K&, B #:
email FRIHERI(E (]S@ yahoo. com/0. 8, JohnS@msn. com/0. 9}
FAR—NA e 75, B F Posdis 2550 ; B ¥ ability B8
{H excellent HIEE H &, BT Label 288,

THESEE 5 PR AR, TR 4 4 H 0
3 FF IR A R 55 M 7E G R R0 P IR B T 5

5 < Onto_1x2 e p
e g
A T
partmen < Student > < Course >
&

work_in S

G5l

Schema
P
siteach’
bl
. age height
title  email % &180c
il "2 ) {ET80m)

full prof. | "yS@yahoo.com/0.8, JohnS@msn.com/0.9

H 5 Bk — T

MRA KNSR EERR BEURANNAE, B
WA, TR AR A R, BIE2XR
DL & 32 4] % R FF £ R Resource 1, 3R 1 f7 3. HH,
“onto_1x2” 2 5 FrinBIEMI 4 A %,

# 1 Resource &

ontology  rid localname type
onto_1x2 c¢_1 http: / www. syit. edu. cn/ailab/
onto_1x2 ¢ 2 http; / www. syit. edu. cn/ailaby staff class

onto_1x2 ¢ 3 http: / www. syit. edu. cn/ailab/  adminstaff class

namespace

department class

onto_1x2 cl_4 http: // www. syit. edw. cn/ailab/ academicstaff  class

onto_1x2 ¢ 5 http: // www. syit. edu. cn/ailab/ student class
onto_1x2 c¢_6 http: / www. syit. edu. cn/ailab/ course class
onto_1x2 p_1 http: // www. syit, edu. cn/ailab/ study_in property
onto_1x2 p_2 http: / www. syit. edu. cn/ailab/ work_in property

onto_1x2 p_3 http; / www. syit. edu. cn/ailab/ teach
onto_1x2 p_4 http: / www. syit. edu. cn/ailab/ choosecourse property

property

onto_1x2 p_5 http; /www, syit. edu, cn/ailab/  staffname  property
onto_1x2 p_6 http: / www. syit. edu. cn/ailab/ title property
onto_1x2 p 7 http: / www. syit, edu. cn/ailab/ email property
onto_1x2 p_8 http: / www. syit. edu. cn/ailab/ age property
onto_1x2 p_9 http: / www. syit. edu. cn/ailab/ height property
onto_1x2 p_10 http: / www, syit, edu. cn/ailab/ ability property

onto_1x2 i_1 http:/ www. syit. edu, cn/ailab/ staffid 11001 instance
onto_1x2 i_2 http: /www, syit, edu. cn/ailab/  depid_0206 instance
onto_1x2 i_3 http: / www. syit. edu. cn/ailab/  courid_309 instance

% 2 7745 T 2 adminstaff(c_3) .2 academicstaff(c_4) 5

% staff(c_ DMBEXF ;R IMB LM THARENE X

WS ER. K, SREHENE S EBERLE, T
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PRI, FoE O 2, B B 2K R, 4 R EUE
GRS XML Schema ¥4 38 B (XSD) 18I $ 5 28 B
(FD),

22 C _relation F

cidl cid2 relationship pD
c3 c2 subclassof 1
c 4 c?2 subclassof 1
#3 P.domzF
pid domain
p_l c_5
p_2 c 2
p_3 c 4
p_4 cb
p_5 c 4
p_6 c 4
p 7 c_4
p. 8 c_4
p 9 c4
p_10 c 4
#4 PranZk
pid range
p_1 cl
p2 c 1
p_3 c 6
p_4 c 6
p5 XSD
p_6 XSD
p7 FD
p.8 FD
p_9 FD
p_10 FD

Al 5 BRI AR R E R B BHNAR. AUHE
PR, X BB E — 124 (studen) X — 5 T
(StafD) )& T H REJ8 F— 1 & (department) , — N #{Jifi (Aca-
demicStaf) — M E Y H/ L A F L 3 TRE, — 1% 4%
(student) ZE— ¥R/ %G 2 TR (course) , B ZHE 5
[T (course) . XM LIS DM BEHAREHAER
5,

#5 P.coniE
pid constraint pvalue
p1 cardinality 1
p_2 cardinality 1
p_3 maxcardinality 3
p_4 mincardinality 2
p4 maxcardinality 5

4 BRSO

XS TRAB R G, SLHIR O LBk, Bk
B ER T e BB R, BT LS M SC B0 8 o AH B AY
BEERAR. XA REX 2B EERRRET RENE.
MR R BREERNERE, IR LB REFFHEER Ltriple
valueH'; INR— KB B ERBNIE, I 2 BB FEEH
R BT 2 R 5 R AR L I AR A 0

XTFE S BrRBRiA A, S staffid_11001Ci_1),depid_
0206(i_2) , courid_309(i_3) 435l &2 AcademicStaff(c_4),
Department(c_1),Course(c_8) HI3LH , IEME#ER . T8
AR Lof HF, 1% 6 5.,



#F6 lofzk

iid class uD
i1 c 4 1
P2 el 1
i3 c 6 1

St FEEH staffid_11001G_1), KXt 4 B ¥ work_in(p_2),
teach(p_3) M{E B — N3, KPR A B staffname(p_5),
title(p_6) IELRKEHE , FERFAER Ltriplevalue #, MIFE
7 B3,

7 I triplevalue %

iid property value
il p_2 i2

il p.3 i3

il pb John Smith
il p_6 full prof,

THES BB A o B B A X R B E T
. AET R, EE 5 KRR EXPFER Department #
4 AN, S H BB R I 1.4,1.5,i 6 Fi_7, =T
HIE AW TR .

i_4; (staffid 11002, staffname, Yuri Starks), (staffid_
11002, title, lecturer), (staffid _ 11002, email, yuri @ yahoo.
com), (staffid_ 11002, age, young) , (staffid_ 11002, height,
high) , (staffid_11002, ability, bad)

i_5: (staffid _ 11003, staffname, Jan Wright), (staffid _
11003, title, lecturer), (staffid _ 11003, email, ianW (@ msn.
com), (staffid _ 11003, age, 36), (staffid _ 11003, height,
178cm) , (staffid_11003, ability, good)

i_6: (staffid 11004, staffname, Arthur Ashe), (staffid_
11004, title, assaciate prof. ), (staffid_ 11004, email, arthur_
ashe@msn, com), (staffid_11004, age, * 38 —42), (staffid_
11004, height, low) , (staffid_11004, ability, fair)

i_7: (staffid _ 11005, staffname, Joho Daly), (staffid _
11005, title, full prof. ), (staffid_11005, email, johodaly @ ya-
hoo. com) , (staffid_11005, age, old) , (staffid_11005, height,
medium) , (staffid 11005, ability,good)

A, L6 i_6 B age BYEE" » 38— 42" HHFFE“ » "R
AREMERE S, RRERFE 8 H R 42 B2 M. £ ER
LHH, BEFZRLHANX R BB EE, XREAXNRE
HER L6, Bok A g . T HE L EREFRIEHAR
SRR e 76 56 R B P AT

B 4 BO7R OBOMH 2 (K i) 77 A =X 7T 50, 8 3R Fuzzy-
type FEMEBUNIZAS K o BT BRI BB 6 B, 2k 8 BT 3, B ¥E
BB XK & Interval, Approx, Tag, Trapezoidal, Label, Posdis,
Unknown, Undefined #! Null, 343 3 FE7iR4F {d_01 = fd_09
KR,

% 8 Fuzzytype %

fdid fdname
fd 01 Interval
fd_02 Approx
£d_03 Tag
fd_04 Trapezoidal
fd_05 Label
fd_06 Posdis
fd_07 Unknown
1d_08 Undefined
1d_09 Null

AR T RED IR A i SE ) B9 60K B 1R M, B 0 5 R
BRI T — PR IRAT, I LB AR RAE LB B B DL &
BB ETR R R FEAER Fuzzytrivalue 1, I13R 9 Fr5.,
B nxtF L) staffid_11001G_1) , H/E M email (p_7) I
R RFFRE ftl_13, 7R 8 £ 8 1 8 (JS@ yahoo. com/0. 8,
JohnS@msn. com/0. 9},

£ 9 Fuzzytrivalue &

fiid property filid
il p7 ftl_13
il p_8 ftl 2
il P9 ftl 8
il p_10 ftl 12
i4 p 8 frl 1
id p_9 ftl 6
i4 p_10 ftl_9
i5 p 10 ftl 11
i6 p_8 ftl 7
i6 p.9 ftl_4
i6 p_l0 ftl_10
i7 p_8 ftl_3
i7 D9 £t 5
i7 p_10 ftl 11

BN B PEE AP IRAE B 18 LA SO I A B 25 Y
TEIFE DI Fuzzytypedliterallist 11, 403 10 Bra]. Hlamsd
FRYEAE young, FBHEMEARIRFF N (t_1, HEHEAE K Tag
2KARI(d 03),

3% 10 Fuzzytypedliterallist 3

ftlid ftliteral fdid
fil 1 young 1d_03
ftl 2 middle 1d_03
ftl 3 old 1d_03
ftl 4 low fd 03
ftl_5 medium 1d_03
fil 6 high fd_03
fil 7 * 38—42 1d o1
ftl 8 &.180 fd_o02
ftl 9 bad fd 05
ftl_10 fair fd 05
ftl 11 good fd_05
ftl 12 excellent fd_05

#1113  JS@yahoo. com/0. 8,JohnS@msn. com/0.9  {d_06

1 AAETHRE 1 SRR R, B Tag K8
(m young(ftl_1) ,middle(ftl_2) ,old(ftl_3),low(ftl_4) , medi-
um(ftl_5) , high(ftl_6)) , Interval 288 ({11 * 38— 42(ftl_7)) 1
Approx 258 (40 &180(ftl_8)) , FHMIE young(ftl 1) 4
S4B 0,16,30,40, EHIE middle(ftl_2) BT 4 NS
4354 30,40,50,60, HEBRE MR EEMBES Bk 11
RS

F#11 Typel &
filid alpha beta gamma delta
1l 1 0 16 30 40
ftl_2 30 40 50 60
£l 3 50 60 75 90
fil_4 50 110 150 160
ftl 5 150 160 170 180
ftl 6 170 180 190 200
ftl 7 38 38 42 42
ftl_8 177 180 180 183

12 FFE T IR A ability FBIBIME, BRiEF ¥ B{H bad,
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fair, good, excellent, P Jyf@4k ability /E 7E B &S, BT LA
FA H B ¥E{H bad, fair, good J% excellent Z [AJ AL, #1
fn, JBHEAE bad(ftl 9 FIEHEAE fair({tl_10) FIAHBUE R 0. 8,

12 Label 3
felidl ftlid2 degree
ftl_9 ftl_10 0.8

ftl 9 frl 11 0.5
ftl 9 ftl_12 0.1
ftl_10 fil 11 0.7
ftl_10 ftl_12 0.5
ftl_11 ftl_12 0.8

2 13 774 T JB 4 height B Approx $iHE 2 RIME &180 -

(ft_8) 5 margin HEHE, X B EE margin BI{E N 3.
’ # 13 Approx 3

ftlid margin
ftl_8 3

% 14 X /B M email #) Posdis ¥4 3 % {5 { JS@ yahoo.
com/0. 8,JohnS@msn. com/0. 9} (ftl 13) 34T T 24k .

14 Posdis ¥
fd2 £3 fd3 f4 fd4 {5 fd5

ftlid f1 fdi f2
Js@ 0.8 JohnS@

yahoo, com msn. com

ftl 13 0.9 null null null null oull nll

5 IEWMIER

RIS R BB R AN A i, T b R ORI 4 1k
BRI N X R BB AR, L T A— MR B B A — 1
BRI, BB SRR Eft. TEE XA
BEEI M, 4 —Fh A e E 5 M M AR vl
SR 5 UE B 2 F 56 3R B0 P OB AR AR TR T IR I IE R

EX 2 R SRERRNIIAE AR LHNEATRAHE
XS HEBARM BN I(S).,

EX3 ®&S S EFHIER, (SOERMER SHE
BAER, MR £ ISH-I(SHR—ME S EE X H5E
BOIBLFR F R-M S Bl S, MRRHE R ARKIS (R EER
#b £ BT LR AR R A Bt Jr i , {8 26 4 30 P e BUMI A 52
BIAIBED o

BN 4 MR £ IS)H~I(S)B—A R, B2/
fRMS: B S, BRFFS MR .

EXS WE FISHISHE—TIS B S, H{FHE
ERABNBE, R4 S, #id f S, RIFEEREE.

EX6 WE £ ISH~ISHRE—IM S B S, HfRHE
MRt IR ARR S BT £ RS E4r. ‘

HEER®RE —~ 15— Kin R T AR SN IER
. BEAFET, FEEAHREERFREM TN HR, — K
BT RIFE B A BB A N 2 Ef MR
&[21—23] .

EE 1 FIAE 4 PR, B Ak FOEXR
BAERE R PR AIHEE AR,

BEIFEMABEXREEE R FNEHERIFER
BRMAM, W R EIEHERX FORER R W RERE
ERARNESR, B %A 4 PRl 4 s
Bl TR B — M [FO B IR KRR f: I(FO)—~
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I(R). I E I(FO)RHERA FO By—A 5L, BERIA R 81
BE—NRN—4HBEE, B S BRI (S € TR BHER
FEMENBHEEU =AM R R FEER Liriplevalue 5
%% Fuzzytrivalue 1, H 1 3% 1_triplevalue P 7EME G BH (H,
Fuzzytrivalue PAEAERENME. TEX L £ T (LLE Ttri-
plevalue ) ;

For i=1tom //m Ak

= {pi:pl s 0]} J/BAKA n MR

For k=1 to s // BAKHE s LK

For j=1ton

FCOLiidE Je—idf //idf 5 i K B LB BFR RS Hf HAr i
FEF B did! A

F(S) [property] 1«p] // MAERI AR B % p)FEAETE 2B property] i
£ [value 1-J[ )/ 30} 1RRELHSERMEI] v, LR W
HEMEFE value{':P

EH] fR—AN RS, B /B SCRT 5 R Ak py A
EHMEN BIEEAER 1 triplevalue RS N & — 4 JT4H,
HA% L triplevalue B EEREBERIE (S BEX R —4
FREH Ep—A7md), Bk f 2 — W FO 3R
B BRI

R RS, WS =(S:0pl 1,310 ]Sl pr DA
3= (32 pl 1,32 [p] 1o 05 S [ 07 D RAEWI AR K 0 HIBA
ARIZEH, MEDFE— 5GE{1,2,,nDHBEI[pl] #
3:Lp]. M FEIESGRPEFARATTAH £(S) = (F(SLiid] 1,
F(S1)[propertyi 1, £(31)[valuel DF £(32) = (f(S2) [iid? ],
F(SI2) [ property! ], f(J2) [ valued ), Hp j=1,2,,n, HE
DHEE—AFGEL 2, nD MBS [p 13 [p/ ], AIBE
DHEE—DFGE{L, 2, n}))HE £(31) [value! J5# f(32)
Lvalue! ], H L £(31)#F(32). BrLL f RS

L fHE XRLAR triplevalue 4. XF & & #H]
{E ) SEBITER Fuzzytrivalue 5 EF7 4% , HAE B AT 260005 ¥
B3, A ERR.

g, f (FO—~I(R)Z—1MWER A& FO BIX R
PEFE R M55 s, BT AR A 44 B 36 R BB I FE e —
MRFHE BB, RO A R 7E 56 R YR B P ARk
RRFHE B AR, B TSRS Ia L.

HHRIE BRAERTZATHRE L Web E AR
58, X7 FEiFh 6 A e BB A i, T E 0 Ak
TEE ERNEM. B FRXRBIEENEE RS A&
B4R s, 3 T 22 T 50 AR BRI FE BN A ik Y AR AR B = R AT
REFIFERE i . ERIDTER, R FEME T B R R IFERN AR E R
BRI, ;

FEARR R TR W AR A s Rt v v 1k
BRMERAN . 1S, FERBI AR N0 20t |, B
H5 55 B BN 55 215 2 T M 40 B R 43 o DA T A BT g 5
ERONBEENEM .
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