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1. INTRODUCTION

At present, the fuzzifing of each nonfuzzy mathematical
concept 1s geparately completed and one by one define&. These
methods are both mechanical and lack reasonable explanation
Whether there is a common method to fuzzify nonfuzzy concept
is an interesting problem.

This paper gives theorems which make it possible, that
the problem is to solve. The method proved in this paper is
effective and it shows the general character that the

fuzzification is a common concerpt.

2, DEFINITIONS AND SYMBOLS

A is used to express a fuzzy set on some universes, A(u)
is the grade of membership of u in A. AA and AVA are fuzzy sets,
their grade of membership are AaA{u) and A V A(u), respectively.
I is the real interval (0,1).

Definition 1. f(%) is called a special set, if the f(&)

is a monotone decreasing fuzzy set in I.



3. THEOREMS

Theorem 1, If f(A) is a special set, then

VAAfA) = AAV W)
INRE A€l
Proof. Clearly, if f(A) = 0 or f(A) 21 the theorem is

true, If f(A) ®0, f(A)®1, then f(0)>0 and f(1)<1. Assume

g(mzf(x)-}\,SM)is a strict monotone decreasing in I.

g(0) = £(0)-050,
g(1) = £(1) =140,

Hence there exists a single point A,in [0,1) , it makes the
sign of g(A) in [0, A.) and ( Ae,1] is opposite. Pirst we
consider the situation of eAq4)ze.Since AAfn and AV4EnD)

can be written.

A, (01)\01 ’
)\Afu)zi
fFexd) . (heu 1)
DKD ]
)\vftn:i fon, Le )
Ay (hes 1)

Such that the proof of theorem is plain and clear, The same
holds for 3cxs2 < 0 ,
We assume R(A} is an ordinary subset of universes U ,

( x €1) . And by [1], if

AA S H()\) s A)\ ]

we have
A= UNAy (1)
Aeél
A= VUNAX (2)
A&l
A3 VAHO (3)

Ael
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In the following we shall give new representation form

of Decomposition theorem.

For # WEeT, Axtw) is a special set, from the

theorem 1 we get

AtuUu)z VAAAIKRY 2 AAY A LR) 2 (O ANU AN |
A&l Ab1l A&l

Hence, the new Decomposition theorem is obtained immediately

A=nANVA, (11)
1N ¢
The same we have
= NVAV A '
A A€l : (2)
A=z ANV HW) '
Ael (3')

These (1'), (2'), (3') are parallel to (1), (2), (3),
respectively. In application, they not only have special
effect, but also are complement each other,

Theorem 2. Let f TA) be a special set, ( x ¢ T T

is index of a set). #fTA) 1is the expression of £Xa).V,A
®eT

in accordance with a definite rule. Then

VAAM(%fTa) = % LVAAETA)

Ael oer AeT A€l
Proof. For # &¢T , £ €A is a special set. Then
ANEX(NY , VETON) are the same, furthermore * £%UA)
¢ T e T

o & T
is so. Clearly, the proof of theorem 2 we only need consider

the equations.

VAA(VESA))  VINVAAET X)) (5)
AT et aeT Al



and

VAACAETN) = AVAarESay) (4)
Ael AeT WET A€1

First by theorem 1 we have

VAALAET O
A6l xeT

SACAV (AR
MEI LT

T ACA (AVETLN)
AEC] oeT

= A CACAYESN)
RET Ael

=AUV ANER A .
AeT A€l

On the other hand

VAALYFTA)
el oeT

ok
- N3OS
_}Yq °Yﬂ()\ 17 n)

sV (VAN o)
ket T EL

Theorem 3, Let H.be a nonfuzzy set inv and for ¥ el

there is

- t
Hatw) = % AT cat) (6)
tery
then

1) H=UAH, is a fuzzy set in U.
Aex

2) H(u) = & At (at).
teT
where a‘b € Ut

(7)

is a universe, a* is a fuzzy set in U*t.
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Proof, For ¥ A¢l, ¥ L eV, )\AHA(W)

is definite, hence VAH,(w) is also definite, and for % U ¢ U,
Ael

the VAHMWEI this completes the proof 1).
AEX

On the other hand
Heu) = Y Aa(x Abcat))

A€l teT
= % (v anaAfcaty)
teT AEL
= % Ab(at) |

teT
Remark. From Decomposition theorem we know, that if

Hy= A\ 4 then any fuzzy set A can be given in accordance

with 1). We call the fuzzy set generated by 1) as "made set".
The meaning of theorem 3 is that not only 4,, Ajor H(A) can

be made a fuzzy set and so the Hy is any nonfuzzy set, and when
condition (6) is satisfied the grade of membership of "made
set" keeps the form of original set. This has important

value for applycation that makes the fuzzify nonfuzzy concept

simple and convenient,

4. EXAMPLES

Example 1, Let X be a cartesion product of universes,

X = X4% ... X, and AY, ... , A" be n fuzzy set in S

ig defined as
Alx- - XA"= UANCA % x ATY .
A&l
because for ¥ x; ¢ xihold

n
(A‘A*---X A:)(I‘)~--)xn) -‘-A Alk(x‘) ’
1=1
then by theorem 3 for # X;eXx;, i=l, .-, n;there is

n .
A X AM) (Ko Xa) = N ATC)

1=\
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Example 2. Let f be a mapping from X = X% --Xx X,

to y, the induced mapping f from R(E\%x--- A B(Xn)to F(y) is

defined as

A - x A™) :AU A UA'X- R A™N)
el

the f (A'X--A") is a fuzzy set in y. When sets are nonfuzzy we

have
POCAS--- X Am)N) LY)

FOAR-- X ARDLY)

H

”"

\ A A
ANALIK,
Y241, ,X0) i;lAA( D

by theorem 3 it can be written immediately
n -
FCARxAMWY) = v AATCx)
920X, X0 iz .
Example 3. Let 8 and R be two fuzzy relations on XnYy

and yxz, respectively, S, , R, are ordinary relations. By

composition of ordinary relations,

(Q)\o RyM(x .3y = V SA0hLE) A RUE Y)
9eY
if we denote composition of fuzzy relations as a "made set"

of comp9Sition of their A-cuts, then

(SoR)IX¥)Y = NV S5QGEIARYEF)
dey
Remark, Example 2 to prove the very important extension
principle can get from theorem 3. About other use (e.g.

fuzzy algebraic system) we shall discuss on other place,
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