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A Consideration on a Fuzzy-Fuzzy Relation

Masaaki MivakosHr  Yoshiharu Sato  Michiaki KawAGUHI
(Received December 27, 1975)

Abstract

The researches of a fuzzy relation based on the notion of fuzzy sets have been studied
and the fuzzy set theory is applied to the fields of pattern recognition, cluctering tech-
nique and so on.

Here we formulate a fuzzy-fuzzy relation based on the notion of fuzzy-fuzzy sets which
is an extended concept of fuzzy sets, and have investigated its algebraic structure. For
the fuzziness which is essentially inherent in the thought process of human beings, the
fuzzy-fuzzy relation is a more natural mathematical model than the fuzzy relation, and it

appears that it is applicable to the field of soft-scienec.
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Fuzzy #i@imid, Lo Al ZadehV 2%, oG oligs LTRELLMETHD, 1tz
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&mﬁﬁﬁ%ﬂfﬁb,uﬁﬁk“%wﬁb”m PO FOEWRT, FEH LI 20,
e BIE, “AFGT, FLT B0 S REMC AR O BEICKRET 5B X o T, CoBEAEIK
?éxv»7y7#Mﬁéh,:®m%?,/VA7w7@nﬁ# FHEETH DML TH B,
Fuzzy #£&H#HE, OBRICAHESE X (uncertainty) ZHE-DUREN D 5 Ol L T 5, T
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2. Fuzzy-Fuzzy £4&

Z T, Fuzzy-Fuzzy #i45 &, Thbofifs, LB OER B IOEME Sc
owf%%mﬁ&a

Zadeh 1= X uf, HOBROES X E Fuzzy-Fuzzy £4 A, KA THE2Z BB 2V
Ay TR Lo THESH DN B EATH S,

ra: X—[0,1) (1)

ZZC, JIRHABKE 0, 1] ofEEoMsEeTH D,

E D Fuzzy 5T, BHE 45 4 v .30y 70 grade 28 [0, 1] Dol L%
DIZH L T, Fuzy-Fuzzy £EOYEE, L0 grade 25, J 06 [0, 1 ~OBE L%, ralx)
%, 2 ¥4 % Fuzy grade &1 5

X BT, Fuzzy-Fuzzy #£4 0)%[]— S, B 0 ESEIL, Fuzzy grade 1542 23 EE N,
UKo TUTOBKERINS,

X b Fuzzy-Fuzzy 5 A, BD 4 v .3y TBAK pa(x), pple) & 4

palx) = ; o (2e) 1

_ | (2)
pale) = 5. Blw,fe;
Ao 4) AUB S () = ma@lU rala) = (2l 0( 2 5w
'L 7 (3)
~ 5 alw ABw V)
SRS ANB € pann(z) = wala)N pala) = (2 a(u»/ui) n (z ﬁ(vﬂ/w)
'L 7 (4)
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TH5bH, I2iEL, A, Vii%E 4, min, max DERTH 5,
Fuzzy grade 23 TH 5 &1k, w, vE€J, uZv il LT, ufw=vighTXTO witDnwT

a(w)z[a (W Aalo)] (5)
NRETHZETH D,
Fuzzy grade MIEH TH 5 &1,
Slél‘I,) a(u)=1 (6)
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3. Fuzzy-Fuzzy 8%

(i) Fuzzy-Fuzzy M{EDEXH
Fuzzy-Fuzzy BIfaiL, Fuzzy BIMRY O BB/ABEL LT, KO X STEHT S,
$£46 X L Y £ Fuzzy-Fuzzy BfR Ri%, XXY LD Fuzzy-Fuzzy £/ & L TELZ XN,
TD A Ay T e FRATEE SRS,
tr: XXY-—10,1} (7)
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i, Y=X o8, o Fuamy-Fuszy BiRx, X O 23 Fuzzy-Fuzzy BERE -5
(ii) Fuzzy-Fuzzy BAZO &SR
K, Fuzzy-Fuzzy BIRO A )JJL"Z?E«?&?‘Z) XY, ZHulEOBROHES, RE¥ XXY ko
Fuzzy-Fuzzy BI6k, S% YXZ [0 Fuzzy-Fuzay B, D 2 vy o TR pale, v), rsly, 2)
B A

M XX Y—H[O, 1_}"

st YXZ— [0, 1] (8)
LB, coLE RESODEWMSRIL 04 Sy TR psnlz, 2) 5
sl =) = U[/zn(x, D0 s, z)] (9)
ks

ThHx bbb XXZ o Fumy-Fumy #5 & U TEHRT S,
(iii) Fuzzy-Fuzzy BROSHBOEEH
— gD fuzzy grade WXL C, 2IEHEE N, U B9 EALEE LD T, Fuzzy-Fuzzy [
FDH KL — R REAI TR ev, LU, Fuzy grade o™itk % {KE Tt ™ Fuzzy grade
O, 2WEHE N, UL T, DEREEHETSEY OC, D Fuzzy grade M4 CH 5 L 5
51 Fuzzy-Fuzzy BIRO ST AN E 705, b b Fuzzy-Fuzzy Btk R, S, T 22T
(R-8)>T =R-(S-T) (10)
NS L, COHEEOKED £, Y Fuzzy-Fuzzy fhe7c5,
B, FOFuzzy grade 2\ TH H, 22IEHTH S X 57, "MIEH Fuzzy-Fuzzy BE R
S, Tz TEM Fosialrd %,
(R-S) T=R+(S+T), deR=Red=R (11)
=G, dik, ROLMEMIET S Fuzy-Fuzy SHABHRTH S
a) gz, x)y=1=1/1 VaxeX

b) palz,y)=0=1/0 VYzxyeX, zxy (12)
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= & Ci¥, Fuzzy-Fuzzy BAfRYE, HBEFRBEEOES I={, 1 -, L) ko 23 Fuzzy-
Fuzzy BIfR7E T H2E 2 5,

HIRESA T Foo 238 Fazzy-Fuzzy Btk R OFEB & U T Fuzzy-Fuzzy 175 A=M(R) %
o G BHEN pally, 1) THH L5 e n REFHFTHE L TERT S,

A= M®) =[pall; 1,)] (13)

LUF, fiidoio, ¥WHonslos, wnl, [)=a; &EL,
220 n KIES Fuzzy-Fuzzy 1790% A=[ai;], B={by;] & T, A & B DT A-B 13,
KR TEFHEI NS,

C=A-B=[Cij = [K’ me“)] (14)

FF¥IFs A« B %, Fuzzy-Fuzzy 175 A, B TEH Sh5 I Lo 25 Fuzzy-Fuzzy BB R, S D&
M S-R
M(S=-R)=M(R)-M(S)=A-B (15)
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BEHL TS, 3. Tk~ ffic, —C Fuzzy-Fuzzy BIRO & IS A1 TS D TE DR
& LT Fuzy-Fuzzy T8 S, —BCEESMW T, LAaL, & Fuzzy-Fuzzy
BIZI oL TIE, EHROERIEENTHH DT, TORHE LT Fuzzy-Fuzzy 1741, 37
hbH, TRTOEHD Fuzzy grade 2MMNEH BT 5 L 5 7 ilic>0 T, LR L #5ENT
B»h, Tiobt, " Fuzy-Fuzzy (75 A, B, CiZDuT,

(AeB)-C= A-(5-C) (16)
PG, D, SOTHIEORE L £ o0 Fuzzy-Fuzzy 179070 %,

%7, 1 Lo 25 Fuzay-Fuzzy B %R 4 ORI E LFHuE, [ Lo n &Ik
FIEH M Fuzzy-Fuzzy 1751, T7chb, T_XTDOHHED Fuzzy grade 23 & B FT5
Lol figlokE, (iR - OB O N T, =/ A K&, (REOIEBNY Fuszy-Fuuy (77
A, B, CmouwT

(A-B)eC= A-(B-C), AcK=FE-A=A (17)
MEALL, 220, ZOFFIFEOMFE L IER Y Fuzzy-Fusy 1171870 %, e, EHLY Fuzzy-
Fuzzy 75 UCRBIFBMR = 28 A L, FEH Fuszy-Fuzy 115000 TRL TS, $5
P ITaR N5,
TEHM Fuzzy-Fuzzy 1771 A, BizonC, FIEFBIG < %,
AS B aij = by for all 4,7 & ayNbiy = agy for all 4,5
& aigUbiy=byy for all 4, §

TELT 5,

n WIETT IEHIL Fuzzy-Fuzzy 179) A 25, £ ORMBERK au i 1=1/1 L5 Kba it 45
&, ESA Yigvy, ZokEiiE#"™ Fuzzy-Fuzzy 115 A L C,

ESASAPS A< A = Ane (19)

ML T D, feril, AYE, A RMEOIIRT BRI 28k L Tu %,

5. & B
YIFC, Fuzzy-Fuzzy Btk &, Fuzzy-Fuzzy 1750004 28 Kb & 20 REMMEREIZBIT 5
EHFOELE LI,
Fuzzy-Fuzzy 6%, %D Fuzey BH L0 L X500, AMOBERS, AEMCE
T % fuzziness D, X H ARLEFENTES bR 52 D5LDTH D, TOERTELPTCHRI N
7o Fuzzy-Fuzzy BAGRIY, QMO BIRICRT5, AMROARECEMLH D, X oA
RICHHFNETFT A EL2LDEELOND, ok 21, TOBEUDE S, Bk Ao R
BIHMCARTET 5 X 5 1o 35 <2 ~ v, 75 22 WS lAT2EN RS &
Bihb,
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