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Abstraction

Object-oriented modeling methodology is more
and more popular, one of the reasions is that OOM
is a way of thinking about problems using models
organized around real-world concepts.
human's thinking and reasoning is fuzzy that
conventional OOM has no idea to model the
concepts, so some rescarches focus on the fuzzy

object which is the way can model natual language.

Most researches only discuss the fuzziness in
attributes and class hierachy. in this paper, we

devote to the fuzziness in conventional OOM,

propose FOOM to model the fuzziness.
We discuss four fuzziness in OOM: attributes
(includes the parameters in operation), relationships

between classes, class hierachy and polymorphism.
Use different fuzziness to model it respectively:

linguistic fuzziness, fuzzy function,
fuzziness and propositional fuzziness.

perceptual

However,
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1. &%

R ¥4 4 % & % 48 (Object Oriented
Modeling, OOM) &4 # & A — 4 - 306 Fl BE 13 9%
(fuzzy set) R 13 — & B #1 (vague) B 1 JE B
(imprecise) &9 3F £ E K (informal requirement) o
Rumbaugh ¥ [10] 24245 OOM 2 —# A K ¥
4 E A (real-world concepts) 4B % ey HE A o T #
FlAe) MR LEMABEAERET
(natural language) R % -F o # Zadeh /& [13] ¥ 5
ER A M AL G KET PR A (concept)
HERFEMTF uzzy) o HIRSHFEH » Jo
Dubois [2] fe Lano [7] » 2.4 3 F #F % 28 3 (class)
F AW % B 44 (fuzzy membership value) &4 7 i &
EFARATAERASY —BARFT 4, o

R —RMREiBPAFRAIIR A
SR o $ G a (OOM) & 48 M5 &
[2,3,4,5,6,7)c (B E4otk » BHARRKADM
RSO GEBAEERE L AMHFER
& 3 % A B (class membership) & 2 X 4t
(formulation) [4]4e 2, 4] » sk A £ [5, 11} ¥ —
# 0 5 A 3 8 1 40 3 (prototypical knowledge)
& o

#£ FOOM ¢ » 7 &4 Mmadsh I 3B &L
& B # (linguistic fuzziness) » M 1% E &) ¥ #
(fuzziness associated with relationships) > & B L &)
# # (perceptual fuzziness) » 4 i X 44 4 i#l

(propositional fuzziness) ©

o FHE LMY I MA LB MAGBBE R
RELFe - AN HAMNAE &
ACHEHey” RHE > R LA e 4
e Z 190 24 o



o MR E&hEH | dARITE MR RS
£4 o BBMA My MR LB
W Rl h EHAREES 2 Meh M 15
ENTAH "BEAHVAHALEEY
7 o

o BE LB I AT LAKMAESE—BEY
#H(XREN)H - HHNYHEE
(compatibility) » A #HEa e b T
AKQ degree #it ISA degree A A 2R 80 £
Elj °

o XM | % K (Polymorphism) £
— 1B OOM ¥R T E &4 o £ FOOM
& 3% th &) A 9T Ak ML R]F (possibility measure)
R A% % (method) 49 4F o

BFRAKIEIHNER _HE PR EEOME
B FonflaMaAx FofidgBRsr

BB EFE o
2. ¥ Ea FiE

Lhadaa gy AEJNRAEAE
FAERE  dABAINELLRFETRES » AR
Z‘:'.x%kﬁﬁﬁ'l BEHERFSFANABRSRETES
& SRR AR K o EAk o) R EE R FE 5
¥+ & 4 (attribute) 52 } i J (operation) é4 7 8f
Moo @ EMN AR S B S AR (fuzzy
class) o | R 3L > —MERA] Younghlan % — AL
R LB age 8948 E  “young” o

B T A& R A G R e £ 4 > FOOM
RGO EEOEFTARTE. CEALFIHR
AEHRHNGRET UMD 1 2/ TE%E
—Azit » Ak bt BARAMNARELRRE
O#kA 1> 2 BHAARFTLEPRAT - F
RAMETE—EHENLTGYHARLRAABILAE
1 5% B £ A (fuzzy set) -

{(0bj, L lass (0bj) | | € N}

S ob; RE—H 2 hoiss (0b) A ibdh A
A A2 K (degree) » A0 L1 2/ o
HABNT A 2R 54T 6 PAREIE RN
o —MaREs HAdHEM
instantciate ¢4 X R B A BAA R AR Lo —
B BAEFN SR BAZR ¥ BRI E &AM
HE 23 NEHRE o

LETRE NG RMBSAE R A
LRt r T AR ELARMEETN
# B~ A ey AKO M4E ~ a5 st 2
M &y ISA #4 M 4% ~ P M &g 4L M {£ (relation) 2
5?7& BTN B RAL T B oY BEHI R AR R 1 ok B

Ao AR BRI E KR o
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2.1 35 L& BE# (Linguistic Fuzziness)
{18 % OOM & » #g3) e B 17 & (type) o
EH oY £ 3R BE R R 00 AR 44 (crisp value) 0 &
AFRABAN AR HBERES Bl —8BHAHN
YoungMan » & ke F ik L Bt Age YR B ¥ ¥
A EAEEN > RATLER U young X
old (Rr AL E4) R o £ FOOM ¥ » Bt
METSLHAFALHFRBEMES

AN AREELS > BB ELS A B NS
(general) » Wit A HAH R ST AR L — @A
# A% B #2144 (grade of member; 1)&R %7 1 &9 4%
# » PR vAZL FOOM + S A A4 6 TR F Bit ey
BARARMESREAT !

CAu;: {(x, 4 (x)| x:U( measure)}
£ x sk %0 8 $ (measure) [12] » Ufmeasure)

% x 64 universe of discourse »* F & —E##1 &
)

By 7 B8 (type) .36 B (range) TH A &
#ARBE M IE (fuzzy term) PR B £ 4 (FEEH
AR —ERMES) ATHEBLERAL—B
S » K AEBBE (fuzzy union) # 2 4
SR —EEMES

R(C.Atf!') = F] () F2 _______

B RE D — B EF A (Teenager) 89 & &

(height) =T f¢ & & (tall) ~ %@ (average) ~ X 4%
(short) : Tall, Averagel %= Short ZR LM ES >

Range(Teenager.height) = Frpg Fran
FGeneral Y FScrawny
AR REAFHRK D (BEZRIKME > LKL
B b icmaysg) .

N ,g Short  Average Tl

B

170180 height

120 130

W1 At height #IBR(KEH)

FRMME— Aty RO REN > T
& A& & — M4 (proposition ) - AT AEtE A8
( possibility distribution) & %57 o 4w ! H
(object) #4 & & (attribute) & & (fuzzy se)sy » T &
TR

Pheight(John) = Frall



R F Pheight(John) F T B F B 0T etk &
(possibility distribution) » Tall & — # #8 % &
(Fuzzy Set) » £ shik & R A — A2 R MR 4 (elastic
constrain ) > FR4|45¢h 4 & o

£ FOOM ¢ » £ MM mA S B MM
cartesian product 4 & a — BAEM E S o BIRHA
Teenager 8 Lt 6y B & | 58 (age) ~ T F
(weight) » 8] :

Teenager.Attr = Ppejght X Page X Pweight

L p RFBBRGTRALS R FEHHA
Bl — R £ A (fuzzy set) ©

KR AEMESREAFTAFERETAN
B B 42 (perceptual fuzziness) # & 3t H 875 2
M 49 AKO degree » # % = F] oy i& & B 1%
(association relationship) <. 3T vA dy B #9 % 3¢ (fuzzy
function) 5k o -

2.2 A W1E Loy s

$t¥ (Cardinality) £ 85| M — @R £ & 04 ¥
% £ 45 & £ — @8 M 1% & J& T (association
relationship) — {8 28 %] ¢4 & | (instance) # % V1|
Toiam(—#5 - —H— 58— 5% 5%)-
BB EMAEGEELLAMT (optional /
mandatory) #9178 » & T #EiH42 & 23R4, (capture
the information) » & ]/ ¥ 2 &4 B 1% (relation) (&,
T f& & & X (function) R AL 1 (model) i 2k M 14
[8,9]°

% FOOM » #i3] & MBS £ F » i 3
RS BB M E LM A
(relationship) T & st fhif o M| RE | —@EEFH
A (richman) #i# (owns) & ¥ & (luxury car) » ¥4
E B foun RERTH—MAE > S, #E &K
(domain) & a1 (x;, URjchAan™®i) PR EE » /]
R—EEAARLEF®N LURichManxP=1 ) 89X
BARERAEL ] (,uLuxCar(.Vj) =N ehd - WA
—BEAAAES 02 HAMEE R MR dotT
®? T R A AT AT K R A R B (fuzzily
constrained functions) - # #1 — ¥ — & # (fuzzy
injection function) ~ # #1 Bt & & # (fuzzy
surjection function) #9 £ £[1]» K#E M B kigh R
R HA] Z Moy dEp 1% o

s WwR > MARAETTA R Loy (KA
— BT &K A FoBEH1E 3% B

Vx el pp(ix) > pq

T4 x BB/ A B ) BB B
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o WwR > MARHETTAARLE  fHAAHK
- F

Y (xpx) € X2 fixx) € Y2 up (xpxy) 2
Ho (xp.x3)

EX e P &E X LEmn g MAE (fuzzy
proximity relation) » 1 Q R EY? Eesrisanm
BAMAR o B —H— & X AT PR
R (4861) - BIELBREOBERAAM" o

e WwR > MARAFTAALE [ AR
L1 AR

Vyel dxeX ug®./x) = up®)

Sy BABHRAARZH  RAELAG x I
foo Ly sktait o ¥ RALRKES
oMMy (BABUILEEA L)
HEHLE X RFUQ Y S) =1 BP&kFTy
=fix) » i3 E & 15 90 AL A mh B R R e 4
Mo BRI AR E SRR AR o

Hh o RTVEME (8.9 PR EMAFTEMKS
HEOMBEA—HS (o5 H ) MG o
Z o #— ¥ 5 e M 4% A B 1% (relation) REF o

FZ o SH-MBAETRATHT T~
it

o o R M4+ —i2E (22, %) (mandatory,
many) &, (57 # <7 #&, % )(optional, many) s 3
—#& (THTR,—) > HAAEFOOM ¥ 7]
AEMES AU E] A E B (fuzzy
function) » SLH B — AL M ey AR HE o R R
oo

¥ x € RichMan, 3 y€ LuxCar, such thaty =
Sfix) and

K LuxCar Town®) 2 HRichMan

CRANEARL  DHBHETHA L LH
YA EEo

o wRMMET-ER (LR Z)RCTATAE,
%) A (L2, ) EHREATRES
% 4 B A (total fuzzy surjection) S 42 #7 28 »-
B A%, (patial fuzzy surjection) o # /& i3 B #E 44
B3R AR

V ye€ LuxCar, 3 x € RichMan, 11 (v,
Jown®) 2 ULyxCar ¥

EiRHMETREL AR FHHALS
AL -—MEAABAGRESL LA



MARERE  SHZERANEAELEES T > A
FEREA BANEARAGRAKS
MELIN o BRARFHEELHHAR
FABA > AL AHEES TR E
Ao

Btk —E— - MEETHLEA -
#H—E$ o Fat—EEH— Y- BHOHT !

V x;,xy€ RichMan, p (x1.x3) 2 HQ
(own*1:%2))

5 F o M AHAF AR
MG MARMBAHKES > MFAGETES
HEMEE (—HEREH—BEE) RARAHA
Eo-—H— Bl EL-
[h—] &k 502 M ey M4 S L H R ey B EM AR

Relationship

Forward Direction
(From A to B)

Inverse Direction
(From B to A)

1]
T

total bijection

'total bijection

B
A H—<>—0B

total injection

partial bijection

A “K)__O—(H‘ B partial injection partial injection
A —H——O——-‘(— B relation total surjection
A +H /\> (< B relation partial surjection
A +()—-—<>——9<— B relation total function

A -f-()——O—Oé B relation partial function

k— HA Mo s AT R IH

2.3 B F L &94E# (Perceptual Fuzziness)

B T b ey # (perceptual fuzziness) & 45 A
SR ¥ 4 & 452 (abstract object) £ o & K, I b
(mental) 43R, % (phenomena) » &R X TH 4
4 i 28 %] 3 28 %) L 2R %) 64 48 2 A (compatibility) ©
A2 ERLHB AR BB AR
(class hierachy) & AKO #o ISA #) M} 1% - FOOM
SR ey £5) %, AKO 1 ISA R A #AARA
& o

A b OOM ¢ » —EBH 5 & % bl
(instance) <&, ) 8 A& b 58 5] &) L 4X #A %] (ancestor
class) 5 74| [10] » »X modus ponens L84 .

Premise . x B## % B
Implication : x B#A#A B = x BAHA A

Clusion . x B# 8 A
GE . xRBMNBAHTH - WA ARKMNBH L
KB

1E3,6R 2 %) P& 41 4 & (class hierachy) M) & 8]
BTARMESELLRAHA wREFHAAE
A B FHAMAREMNGTFES o LA
it % (implication) p > g £ ¥ p g R # A
(proposition) » XM FUMALLR AT HfEA L
4 (inclusion) A3 8F » KT HZMFELA gD po
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i £ FOOM ¢ & 7 — @454 > B
A FOOM #. %37 Py LA AL & (degree) £
Bl AR > — BB TAHALE G BAF
4y —fBclass o L — & ey F X T —ARILR B p
= ma q T K x BAEA A, R x KA
S BRHMEATa . BMARE TahOLBAE
(degree of inclusion) » 3% XL # 3| &4 FH#A &
A B0 &3k 2 AKO degree o 2.3.1 ¥ i35 AKO
degree ¢ B & » £ 232 ¥ > MM H AKO
degree » #4713+ ISA degree ¢4 F ik o 233 8 ¢
s s3] ¥ R eh 332 (reasoning) ©

2.3.1 &%) 6,4 & (Class Inclusion Degree)

% AKO degree 4 25 ®@ > F 5 MMHAR
HRAFEREMNGBM 2,3, 4] ANBAER
Ry AAKINL hame B -~ EE M1
(relationship) 77 4% & &5 (10] o Af vAf FOOM ¥ »
#3518 28 %) P 49 AKO degree » &A1& B A M
ErhepBnSiasipRBunaesg A3/
— B 4e KA A0 MR R F R B R
Bl e M 1% > PR ST A B & 4 (fuzzy
inclusion) ¢S R A HAZZ &) AKO ©

i CpAtt & C2.0p 3 AT HA M BILR
HREL L4 RRE (HARMES) oC/ &
4 Cp 442 INC(CJICy) &



INC(C|Cy =g (I(C)A4u| CrAn,
J(CJ.OpIC‘?.Op))

1 & a4 (fuzzy inclusion) » g 54— £4
% ¥ (aggregation function) ¢ Fuzzy inclusion # 7&
54 R Bl et F ik > 4 Sanchez w4 % &
(intersection) i $t ¥ (cardinalit) AX ¥ 4

@B =l4n Bl /I|IB}

RETAB) ATA 0L BHIE 44D
B & » I(A|B) = I o #7 @ &1 modus ponens T — 431t
& -

Premise
Implication

x BAER B
x BABEMB = x BAEN AW
24 % INC(4|B)

f&%ﬁMA%ﬁ&%MEmm

232 BH - BHBAR
Membership Degree)

Clusion

(Class - Object

— B BARRNERAEARE S » K1
& ISA degree » £ o4 4 ¥ i H ik 2 AKO degree 48
Ll

INC(C | x) = g (I(C.Att| x.Am), I(C1.0p1 x.0p))

fFx AT — B ¢ AT EE modus
ponens 3] & P ER -

x/?,i‘/\*ﬁﬁ B é‘;fiﬁ‘;%JNC(B‘x)
x BAERMB = x BAEN -

x BAEI A 9FL B & INC(A| x)

Premise :
Implication

Clusion

AT HEGRAKMOME  ATHRUE
ISA degree o # /& — %] FxcelEmp B ih i
John 4 B REH S R B HA 4 TF

ExcelManager
Intell. {excellent. good}
Expenience: {great}
WorkTime: {about_10}

salary(WorkTime:
about_10)

John
Intell: {genius}
Experience: {normal}
WorkTime: {near_to_9}

salary(WorkTime:
near_to_9)

AR fuzzy union # Foyotfons B
H(F 2.1 )

ood i a5
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Pintelligence(ExcelEmp) = Fexcellent V F good
=Fex_g ={(100,.7), (120, .8), (130, .9), (140,

0.8), (150, 0.7)}

ExcelEmp.Attr = Plntelligence(ExcelEmp)

PExperiece(ExcelEmp) X PWorkTime(ExcelEmp)
=Fex.g X Fgreat X Fabout_]O ={

((100. 1. 8)..7), ((100. 1. 9). .7), (100, 1, 10}, .7), (100, 1,
11)..7)

ExcelEmp.Op = Fabout_]O ={(8, .8), (9,.9),
(10, 1), (11, .9)}

JohnAttr = Plntelligence(John)

PExperiece(John) X PlWorkTime(John) =
F genius X Foormal X Fnear_ro_9 ={

(100, 1.8)..5). ((100. 1, 9). .5), (100, 1. 10), .5), (100, 1,
11)..5)

ExcelEmp. Op = ={(8 .9, 1)
(10,.9), (11, .8)}

nenr to 9~

I( ExcelEmp. Attr /0/1/1 Atr) =1 ExcelEmp. Attr
M JohnAttr L JohnAur i = 524/ 55.4 =
0.95

I( ExcelEmp.Op| John.Op) = || ExcelEmp.Op M
John.Attr-1| /|| John.Op '| = 3.4/3.6 = 0.94

INC(ExcelEmplJohn) = g(0,95, 0.94) » 4o £
& ey £ 5 & 3t (aggregation function) A min » 8|
HRFH 094 TR EE John 43 LR — 45k
FALo

2.3.3 #f ¥ (Reasoning)

£ K& — M4 £ 177 % modus ponens R A2 §¥
MAUPRRA  F-MeRad—MmMES A
4 (implication) 48 ¥ 5% % & # & 4 (subset
inclusion) » 4 F] &) F T vA B R0 f§ B ahdfe 3w ©
EHZMEEDp qropRk gy FEs (e p>
PDrqEr §FES (legDnN  ApRr &F
Ko (lep> 1) o Generalized modus ponens 314
B AR L TUAREEER [ wR p
= Haqrﬁjl gq=> s rliE s p >
Ta0pq o

AR 6L T B HU5 PR A4 BT 0 4 4 I 1K
ZRHA e 5 MIE o o [M2] 0 Sde B = 143

AR D= mgpB -8 THEHE D= rypd -

¥ ryp= TAR®pp ° LK AR » — B L



B DeaTel AISA=1)» SLBARA A G
& TAD °

& 4 3 5 ) 65 B A AL E (membership
degree) 3 1 & » Sap 4+ 3 RRE IRV TS
ELAXFHEHEHABRMNOBAE o w[H2]
$ 5 INC(Clx) = Ty * Rl x BAHA A LA
INCA|x) = T4C® Cx) o AR -

Premise . x BAER] B RER Ty
Implication © x B##%] C = x BAEA A &)
RERETHC
Clusion © x B85 4 R AR T 40 Cx)

Class A
KV Nc
Class B Class C
A
78D ‘ TCex
Class D Object x

B2 AL AR A MBI K

2.4 AKX 893 # (Propositional

Fuzziness)

LG Eitd o AR eEE (operation)
ThAEALLSERGHA Lo gk EERKAR
AP RH, LA HE o KAIVTIAE %% & (method)
FHABE & 4 F (name) » EHAIF— B & E A
8] o 410 84 £ B b5 £ (parameter protocol) 1 & 4
£ en B3~ B (type) ~ R FEOH ERR
T oMt R EHEAERE— B HTKRE (guard
condition) » F ik ¢4 Z 4% # AR W& F % 2 A — H
BRI mANMT ARG ARKEFTHRE
FikATH LA HeEg o

&y A 1% 4 4 # F 1 i3 5 ik (classic OOM)
HEROBRLTBKOAEES > A S HHY
# % ik (method) &4 iE4F (selection of method) $%i4
Ao £ FOOM ¢ » EXH 4 HEHHRER
B o ot R FEGEFEZ AT
AT BRBITH R £ %P T o 3 398 1% 4% OOM
#1 FOOM # % H i etk ! '

« 1% % OOM- @ M & # A Manager -~
Technician ~ Worker & 28 %) Customer 3 -F 8 %)
(B3] » #%# — M — A& & $ (generic function)
loan » 3 4§ % salary + LR 5 (ype) 2 4% » &
B8 & 3k 47 loan(salary: 45000) B > B #§ %
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Manager & method ¥ €K EA M EEE =T
AR o

Customer

loan (salay)
Manager Technician Worker
int: loan( int: loan( int: loan(
salary: salary: salary:
40000 ~ 30000 - 20000 ~
50000 40000 30000

B LRt Sakn TS

¢« FOOM . 72'»& salary é‘)%/’ﬁﬁ?#‘?%*%%é‘] ’
4o (B 4] > & 1 43 =F 2 loan(salary: 32000)
loan(salary: a little low) » A R A AT VA £
8] 2% 14 (crisp number) % £ # # F & (fuzzy
term) » #) ] possibility measure & % ik F & it &
method &2 2 (match) e4#2 & » [BS5] 44 F + >
L AR 0 3K 0 2 32000 > F 8 Tpedim (32000
= 08, Thign (32000) = 02, # A E R e

(normalize) X & AR F &4 377k [14] ¢

loan(32000) =(0.8 x Technician.loan(32000) +
0.2 x Manager.loan(32000)) /(0.2 + 0.8)

Customer

loan (salay)
Manager Technician Worker
int: loan( int: loan( int: loan(
salary: salary: salary:
very high, midium) low)
high)

W4 & FOOM &9 35 Mt

U /Niow medium high very high
0.8 \
0.2 K

N

22000 30000 38000 50000 salary
M5 B & A low,medium, high,very high

3. BHHTR

ERMEBERAREIALHMXARTET L
B — R R E R I RS TR MR R
M7 44 B &4 1 (Object-Oriented Modeling) &) %

# o4 [2,3,4,5,6,7} ° BFR > #BHE—NM
MR — B HSE o Ea[KZ]E—E
1 )



George ¥ A %314 A # 3] (classes) $i 4% 1+
(objects) ey #E#I4E (fuzzy value) YR ARt F &4
#2 & (degree of inclusion) $2 &% & #2 & (degree of
membership) [3] e 2R FHRMNAHKRA > THhd—
AXLHRANRAESTKNHANAL FHANGBIEA
Z M BEAE TR o

Graham # # % & ¥ %& £ #] A a-kind-of
(AKO) Ml 4% ~ — A% 1L ¢4 modus ponen & A% £ #1
(defuzzification) & #F R it F ik — 2% Koty BMLAE
[4]c e R ¥ » ARBEF ERMEHHHBE
BB A (fuzzy object) & (1) B ML &4 7T 1
e > 2) AKO ZAAZE M o AR M &Y
AKO A RBZAERAT R Choth » ARS8 B
448 B) 3T w4 4] A a-kind-of (AKO) M1 ~ — Az by
modus punen & A%#E# (defuzziness) 3% #f R i &
# o

Lano #2 & & &4 #1 e 36 (fuzzy reasoning) s
HHEOEATHERRZATERATR[T] — @
40 3% & (knowledge base) 89 & &2 & B B B
(class hierachy) A48 k. > M R &k T S 6 £
(concept categories) ° & — @R 5 ¥ & — EHE £
4 (fuzzy set) » 3 A B & $ (membership function)
£ AR 64 15 AR R (proximity metric) F 45i@
A2 5T A S0 BB L A7 69 B0 ] R 4R AR — 1B 97 69 o 3K
/ﬁ o

£ [2]1% > Dubois $it Prade £ 3k 5| T & #
oy — sk B VA Rp ik o Bk BHCAMAR A NE
i A LB AR o E LA Cl
TR CQ 2z sRATEELE Cl eyt
MEEBE QAR EEEniTE o iR
BT MM MR ey s sk D Ao /R (typical
inheritance) » — 4% 44 sK (normal inheritance) & 7 #2
B) & 7& (atypical inheritance) ©

L6l AR REFFLMA - AL
# 4 (fuzzy sets) 7 9% R & 7 F #% & A R (uncertain
information) o Gyseghem % A {2 A #41 & R & 7
BMe) T AREA — AL ER A ERE
& M (uncertainty) © #1147 — 18 & #§ A Fuzzy-Set
& 38 %) (class) & & i B 1L (attribute) &9 BE #14E » R
HEHTRN G — R ERELE £t
% 4 ¥ 518 7T & (clement) A1 A — 181 B #4114 (fuzzy
truth value){p/true,n/false} ©

£ (6] ¢y R Y o 4% 4 4 3 3K (object
recognition) 8y P A4 & —4E 5 MM > it
B 4ok Tk 0 A RBRE A MAE A K A (fuzzy
pattern matching) #2 & &4 3% 4] K o& R 7 & © # 5]
(class) & % %4 & o7 1€ 22 (frame) &5 2 B 4 M R &
T o ] IT &2 22 35 (fuzzy matching theory) vA =T #§
4 32 35 (possibility theory) & & ## » /A R R L0 1E
BRI TATE B — 18 ko ag i 44 o JLIE ATy iBAZ T
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A & 84 4 o) 48 42 M (similarity) i £ R
(difference) & ¥ 1t (quantification) » iE e ¥ R 64 3%
EMATHBERrFE 4 M » S8 (prototype)dy A
B mMasadit REEMES T
(weight) ©

#F Ry FiE/ErLE o FOOM 3242 7T £
TEHTR

. FOOM JE#t—MB Rt e KT 7ik €TA
RSB R E MM > A EEASR
MELRREAY

o fiit B HR 5| &4 A& B (membership) & » £ 5] 8y 7F
EREEBMAE > 2 T 1 4 400M
HEMNETARARBM o FOOMAK 2 12 Bt
(attribute) » 5] & <1 5% 32 $% 4¥ (operation) Fo B 1%

(relation) °
4. BEREARFRF@

FOOM 2 o 48 #1t #RA e B REF
MABBM - AR MM - RIS AKES
oMU MyMAERMNEZRIIRE
(cardinality) k&4 B 1% - #] M $ 5 E o & PR
WoMANWES LN EHHUART LT A
PHBM LA PHBOBARS

MA MR P A R MIL T F S A RIM
EH o AEAIRIMAETAZE EAR
AFFH AN A MR BL - EHXRMEAA
Aty o ATV EANAAMMES > MARML S
(fuzzy inclusion) B & 7 38 % P 48 4 5§ £ 49 AKO
degree & ISA degree ©

% % 1+ (polymorphism) & OOM & & &y i4k
Z— o HARENERAAFARES  PARYH
A% ik (method) 8 i85 R A — (RH £ HWHE
HAERIER) o £ FOOM F M4 8 - 77
AFTES TR TAREANER LEASHM
REHENMENEEGEGTRML

kR o5t RGN AR K FOOM » 12 K 4
& # k¥ 40 57 ik 35 (modeling methodology) ° #k £
A FE 4T

o JEB FOOM fe#tfaa F K P FAAT M | A&
FOOM ¢ 2 # & & Lt & # #1 (intrinsic
fuzziness) 4% € a8 ik o+ HHA L HE L KM
(uncertainty fuzziness) 2 # fw A 33 o AR
HMEIHMEIA RO ARRB B LM
JE o P vA 48 R 5 A& (decomposition) &4 77 X A%
P .

o J&/& FOOM {8 Z sk & 4t % & £ A 3 3
(object-oriented formal specification) © JE AR E 3
AP FsXRBEAEERE > CORIAR

nn\ nn\



AEAR (precise) » R A KA RTHHEN > AL
A AR SR AR E o — Ry ERIET
RRAMEERBEUMNERL » - FOOM &
RIAREMB LT EAGEIL » AL AR
RFEEGZ — &40 ¢ 8 & FOOM & A E R 5

o &35 —{AsL FOOM ¥ ik & A 564 CASE tool :
4o B — A 6940 £+ $ B 33t ik — A2 » FOOM
%% — ECASE tool Afishig i ea it o
st CASE tool % B # 114 #4145 #1 28 51 (fuzzy
class) ~ BRI K& M 18 ~ K WIRA e &R - 5

PEN

= O
1=

Pl ke 0,0 X BNALREE o

Focus : fuzziness | Hierachy J polymorphism$ Relation
Grahan | fuzzy ! —attribute given by } X 7 X
object -AKO | system |
George | imprecise -attribute I similarity| x { X
DM in DB -AKOQ, ISA | relation |
1 T
Dubois | uncertainty| -attribute " fuzzy X L X
in hierachy | -AKO, ISA E inclusionJ ‘;
Grager | object ~frame field |«x {x I x
recognition{ -fuzzy match | ; !
modeling -—attribute f fuzzy { 0 0
FOOM imprecise | -hierachy inclusion { i
reqt. . -relation ‘E
{ ~polymorphism ( O
k= MRk
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