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FACTOR SPACE AND DESCRIPTION OF CONCEPTS

Wang Peizhuang

(Department of Mathematics, Beijing Normal University, 100875)

ABSTRACT

In fuzzy systems the two very important key questions, the selection of universe and the
description of intentions of concepts, have not been solved within fuzzy sets theory. For solving
these questions, the author created the concept of factor space.

Define factor space as follow:

DEFINITION: A factor space is a set family {X(f)}(f € F) taking a completed Boolean
algebra F = F(V,A,¢,1,0) as index set, and satisfies the following two items:

(2.1) X(0) = {¢}

(2.2) (WTCFWsETt#Q:#MH—@:ﬁX\/ﬁ x5
teT

F is called the factor set, f € F is called factor, X(f) is called the state space of #, 1 is called
full factor, and X {1} is called full space.
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- REERE R, . A BRSAEURE, TRSREHRMFIERER.
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(12) D(f) = {olR(o, f) =1}, V(o) = {f|R(o, f) = 1}.
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EN1.2: B0 NEHE MR
(L5) X(0) = {0}
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4. FREIRREE
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(2.1) . X(0) = {0}
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FUERE, feF WHER X(5) WF&REET, 1 MERE X1 yazE.
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CERSME. BEEHA TR MK MRS . SREER TR RS ST E,
fuzzy RERTUME—R-EHIME. HE, RAREMERICRAERITRX —E
ERE. BRI - ERBET R —R . AT LR AR WL

- HERSF M TROVTETHRA —ARSREBR, MRXAEBERHTY LEE R
WFFEE. X, O RXAMERIR) (iR #ide O FHSMNEREO H—4
fuzzy F5RA FiRAE, A R—PUAS

4:0-10,1]

(3.1) oo AL

A(o) Mfifte X{HBE:Ea HFJE BE.
M1 BF SV, {X(HNSf € F) R—MBEREE. Xite BF AT EBHTH
—A S, EBEIEA. HERESfc F,id

f(A): X(f) = [0,1)
(£(4))(z) & Sup {A(0)lf(0) =z}, (z € X(f))

Ao FERILIHX(F) LRRIIE.
E‘x3-2: &f,geFafZQ, iE

e X(f) = X(g)
@yt @eX(g) yeX(f-9)

SN £ Blg RUEBLE. 3EX(f) G{E—fuzzy TE8B, i

(3.2)

(3.3)

(3.4) (1] B)(z) & Sup{B(z, )|y € X{f - 9)}, (= € X{g)),

#1L B HB S g tIBE- |
G381 RfgeF, [ >g ARMZo MIME Ma TEg FRBRINESFULS
hRBINE g 1B

(3.5) - I £(4) = g(4)
E33.3: i:ﬁf,_g €F, f > g, X FX(g) BfE—fuzzy F8B, ic
(3.6) (1 B)(w,y) 2 B(z), (= € X(9),y € X(f — g))

MM o Bl 5 SRRl .
iM3.2: W®fgheF, f2g2>2hF

(3.7) (I By={ B (BRX(S) ] fuzzyTH),
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(3.8) (1 By =1 B (BRX(k)H fuzzy TH);
(3.9) Y (tfBy=B (BRX(9) By fuzzyTH);
(3.10) 15 (1 BY2 B (BRX(f) 1 fuzzyF4);

(3.10) RUFLREET RF—ERBER. —RRUBAEK, {20 RIS FE 2
oA
HM33: (310) RLNTERMR

(3.11) (Vz € X(g), Yy € X(f—g)) Blz,y)= Blz)
WL BT, (3.11) BRB 15y AR Sy

X(f - g) FAMTR ERAERS —g 9E  x,_
RUETHWB, B Hf5 8 ELTLUER

AT | 5
N34 A BEEe, EXRIERKO Y prm e —f
HESNE B = 1(4), BX(Y) M—MEEET |
£ HERS e RESTEE S e BRER '
B, R . Pl
(3.12) 1 (yB)=B
A1

4B = X(1) 3B RZHEH, WERS € F Mo BRAESY, FHBERELRE.
EX3.5: Bl (A) BX(1) MIFZETFR iC

(3.13) r(e) = r(A) 2 A{f|f € F, fitelRTirEy)

B2 WBERe BYBE %164) = X(1) 2K1(4) = 0 B, = Lo KIBENO.

WENBR—HEE TR E RO TFRAGIREL), LS OEXMT
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EHT. '
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EI3.6 (ESEPABMEN): (XN} € F) B—1HEEEE, F(X(1)) BX(1)
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S F x F(X(1)) - [0,1]
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A=A FAERIEE, W%%EUTM%AE

(8.1) (Vf,g € F)}f > g=> S(g,lf B) < S(f,B))

(VF €F)(S(f,B)=1= 32,2, € X(f),

(52) B(z,) = 1, B(zz) = 0);
(83) (¥ € F)(S(f, B) = 0 = ¥z € X(f), B(z) = %40);
(5.4) (VF € F)(S(f,B) = 5(f, B%)).

EXTENH, (51) BREEERETEET 0 fEN HERRELS (5.2)
- H(s5.3) BwrE, ARTRTSIEARERL, Eﬁ&ﬂjﬁ (S. 4)%#&&1‘1{5?3@5&?&
SR TSR R M.

FriB g, ReXd A Bm ey —F k. Zkﬁiﬁﬁﬂfiﬁfﬂﬂmi_féaﬁizﬁﬁﬁ
ERAER: — i, TONREERTRE, B HEAX HE L HE RO/,

EX3.8: B Se FO EESNERA, F W Fo REBHHEER, {(X(HHfeF)E
—MERZN, PR fi(0) Bfi(4A) (=1, -, n) BiEZa B9(c, 6) NI, MR{f}(=
1,---,n) FEMSE, H

(3.15) SV 1Ay 21 -5

(3.16) II€, V filA) - Hﬂ N<é

i=1

AR || BFEAfuzay A 2 FIEERREARRE. [] vy BH 8 F/RER:

i=1

1<i<n

(3.17) (Hfi(A))(xla"'a'rﬂ)é inf fi(A)(=:).

TEE LA, e U/, WSS, 6 A/, IR R & .

S¢. AFXxBEREAEXEBEREH

B |RZ MR T —MRIFER HERE-TEEZHRBEELZANSR? £8—1
FIRER AT LI B RS ERAE RN 2 E R Z R B SRS — MR R 20 ?
FERTER. DR, Bf = fa6th ¢ = &5 X() = { HEd TEH),
X(g) = { #E M} MPES, g WTRIBGEE —MEREH, WHUMEIIHETER, B87Vy,
HORSEERNRX (fvg) = X(f)xX(g) = { Rt METCA:dh, BALES, EXEG. B
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B, fFamsEFodd ? tamgEiAad ? M F—aLmelesE? nff S9 BTk
AR HHREEMERETHER FLLHLENES—TER Ak, BEIIA
TS

EN4.1: HAEFNO,V), HESf0 € V, Bf 4ilig, MRD(f) O D(g), HF#Ez €
D(f), ' f(D(g)) = =. FREN, XHHEEo € D{g), & flo) = .

Pis = HatE o = N, Eﬂ?ﬁﬁﬁgﬁﬁiﬁﬁﬂﬁﬁ$%l&%7ﬁﬂiﬁﬁin WD(g) C
D(f), Hf(D(g)) = FEm, WERES EHERy.

Y PR —ATIERN: f N\ g BERES =g slf Eihg, ATLIUEH

w41 (V) B—DMEIFR .

$ﬂ4-2: W@if € Vv jﬁlm‘/\ﬂ'-%lﬂi, ﬁu%X(f) 7 {xlam%"':mﬂ}’ E-ﬁg" €
V("’ = 1?"':”) &jﬁ‘f N G f(D(gz)) = z;(i = 1!"':”)- ﬂ—ﬁ%lﬁiiﬁ{ﬂ'}f : gi(i =
L,--+,n). Yn =20, ¥fHEEFLAE. v PEEFREROEBEICAW.

B2 (W) B— T RFE-

§5. XA ESER=E M

Bf:gl =1, n) B—PIFRER X(f) = {z1,--,2.}, BRS (@) = {olo €
V,f(o) = =} (i = 1,---,n) BD(f) BI—ARI4, BRZHf- BRRG BF—f () HA
—A25, LR NANEMHEERR IR FIBEE. Alms = £tk X()={FEW X
Hr), f R &) 517 Gakdr) S AMBLAEY 5 TR RS-

HHEAR (W) B—MRFSR 8—Ff W, ‘B F—B35] Ilﬁ'ﬁI#EﬁE
B, F--2SRHER A T ERE.

XHE—RFHIC, iT

V(C) ={f[Noe C,oec D(f
(5.1) ( .) :{ml o € D(f)}}
el

V(C) FEREC FRHEFEEXMALHEWES.
HEEs.1: xﬁF!ﬁxt(o V), &Wg

(5.2)  feVIO) f2u=ge V(C)

(5.3) f.9€eV(C)=fVg frg.f-geV(C) REBEMNHEL
(5.4) (£}t eT) SV(C) = Y. fu A Ji € VIOR ET IR
(55) V(GG = 0 V(G

(5.6) V(0 C)2 Y V(.
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BE #MGE—TRE0 T RFERNSHERERBIRR.
Rfo = ABIER], ATHHEH, ZR-DFREER, SERAPERT BLHRES &
(5.5) Al

(5.7) VN =V(BA)NV(EA) VA
VEANNV (AN BREBTHEHENRES V

(FMN\V (N) BEAEHERNGRE. AE2
W, MERNGSM KARRGREEE

7 ' 5
FSMBK. IKEROBEIEE, BRANE 0 v 0 Ve YA
KA R N F— T RIAKE. T LA WA VA
UERH : P
(58) (VBEA) VAN (VE A\ V(A) = 0

DU BB E R B o A TO AT Ay PR A H KRB BN, MAREK f, BRI B
FIXBEE ERMENEMEE? VIA) PHEEREQ SR ?

EVA) FEEF—EFXER, EMNEREATHRAERHIONG, Flm KA
S5HPpmFRER, Xz SEMETFRER EHEYSTEYITFXER K7
PR ESHHHFFXER. AT AR, OB EMFFXER. AV(A) hEBRA
EUFXER, ZHAESXEFLEARABIHER M THERKCAHV (A), B

(5.9) FIN) = V{fIf € v*(N\)}

AIELAS, FEA(N) MFRRBRZAREERBREN, T2 M TRAEEETH BHEL,
BRMBGRER. TR, TRUER—TRARZEE{X ()} € FIN). X

(5.10) FIN) ={flf < f}

HEZM{X(HIS € F(N) RELIERH AL X —MEEH, CEMNEITEEE
R B, WX (r) IR T H LROHER. EEAEX() THEIINERSB,
M2 AEX(r) FHRISMEFERB. TLIED, FEBB M—MREBA”, IEB° 44
BL—THRE N, WX (r) EAR{ BA, LAY, ZHERERf. U, fo WLENEB
V(A), EEE. ZERRZER{X(/)HS € F(N)) Pytkr £:3 2948708 HT @6 W
PAE fo S58kr Y A—1.

MTFAEC, FrIEZEE RKe € V(C) HHPH—THIT WMEMNMEREZERERS € V(0),
HAREEA S < e V(C) PEBETHBEEITHV(C), FAV(C) HETHE HER{e)(te
T) CV(C), —HEEEREFR B—HEY Y e HFEXH, XB{e}(t € T) HRHAR

v oe. ERAERSHER. SR, LS EHHEMAMVESR TEHH—LAXSHEL

teT
238

B, ALRINFE B R TSI AT & LA ERER. WA PEEs
r, MTHRASEINEXYER. WNVIBEA) FEEVAN), B PHEBART—EEH
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R EEBARAENEIX—FXLBEARTHEKE, KN *ﬁ@lﬂ?ﬂﬂ%’-ﬁ?*’i‘%
W R BTN SEITE FL fN)-r SVEBA-VA) IFHIERZ
B{AI LG AT S &, I8

(511) F(B) = (FOA) = )+ (VBN - V(A

(5.12) F(B) = {fIf < f(3)}

RI{X(NMNS € F(B)) REAKFHEAGERSN. KB R0 H TR
BAMIE. KL, I8

(5.13) FlZ) = (FN) = r) + (V(&EA) - V(N)

(5.14) F(Z) = {fIf < f(Z)}

R{X(FY}HS € F(&)) A ASKFTB R A K 2306,

WL —EHBEEICTE RITTU—RHEE):

&im5.1:  RAKC RGBEAG=1,---,n), {X(H}F € F(C)) BEHKC HBMEAR
Z[E. f(C) = V{fIf € F(O)}, Br = V r(4;,C), Hefr(4;,C) RKA £5KC WEREMH

PRItk W-EXA HBRRHBEREE{X(N)NS € F(4)) FTUBRENT:

(5.15) (4 = (J(©) = ) + (V(4:) - ¥(C))

(5.16) F(A:) = {f1f < f(4:)}
SrBI Y (5.15) RIEFTAMEIT FAER)

(5.17) V(45) - f(A) = (V(C) - (O +r

XB—ERAR, AE
WHiN5.12:  GERFINEEFPC, >Co > > Cn, B

(5.18) 7(Ca) — (C) = (V(C1) = f(CL)) + 3 r(CiiCim)

=2

F§5i, BHV(C) = f(C1), T

B 8

(5.19) F(Cy =V(Ca) =) r(Cis Cia).

=2
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V{C.)
;ﬁﬁ[?;;§;;ma _;}wmqjngz]

v(ey) - f(cy)

R

o (5.09) REBRF, WRC, BPRENIS NEKC, Ik ZERZHMEER
f(Cn) HFC, MEBTRMEC, RO, W& LAEHIE LA HRZR IR E3
gL T X K&

EI5.L: HERA(0,V), (W,\) BV PHFRERMT TR W & FFX
ERS, H—f- RUFBEEE-IEREE. W SHRENEREAG2E, W
Sk gl

H 2 R E R RS AT S R FEA R IR R A A ESR XA
SR HSER, MR, RIS, TRAL, BURK. BRI, BERE
wHEF.
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