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Abstract In this paper,the fuzzy mapping is redefined,it is reasonabler and make the definitions
in [1Jand[4]Jas a special case. In addition ,the properties of fuzzy mapping and fuzzy cardinal num-
ber are discussed.
Keywords Fuzzy mappings;Fuzzy points,Fuzzy cardinal numbers.

In [1,2,3]),Li discussed the fuzzy relations between two fuzzy sets first ,based on this defini-
tion ,a reasonable definition for the mappings of fuzzy sets was given.In [4 +5], Author character-
ized the mapping of fuzzy sets by fuzzy points and studied fuzzy cardional number. But ,the fuzzy
mappings in [1]and (4] demand both the Sfuzzy sets are equal —high. It will restrict greatly the ap-
plication of this fuzzy mappings. In this paper sthe fuzzy mapping is redefined ,s0 it is reasonable
and make the definitions in [1Jand[4]as a special case. In addition,the properties of fuzzy map-
ping and fuzzy cardinal number are discussed.

1. Introduction

Let X be an ordinary set and & (X ) be the sets of all fuzzy sets in X . Im(A)= {A(x)|xE
X }is called the image of A and h(A)=V {A|]A€Im(A)}is called the highness of A. If A,BE &
(X),h(A)=h(B) ,then we call A and B are equal —high.

We call zais a fuzzy point in X,za=y,iff =y and A=p. If A€ F (X) »A(x)=A denoted x;
€ A.When A(x)=2A,xanis called a principal element (shell — point) of A.

Obviously » A=Ul{zaw |z E€X}.

In[1],Li had given the mapping between two Suzzy sets.

Definitionl. 1[1],Let A€ F (X),BEF (¥)ra Suzzy relation j:CAXB is called a fuzzy inap-

ping from A to B,if ¥ A€[0,1],fais a mapping from Aaito Ba.

In [4],Zhang characterized this fuzzy mapping by fuzzy points.
Definitionl. 2[4]Let A€ F (X),BEF (Y). If Y aaw € A,according the regulation f,erists an u-
nique bge, € B> (B(b)=A(a)) sthen Zis called the fuzzy mapping from A to B.

In definition 1. 1,A and B are demanded equal—high,i.e. h(A)Y=h(B);In definition 1.2, A
and B are demanded to satisfy h(A)<Xh(B) for the equivalence of defl.1 and defl. 2. Thus,the
application of this mapping is restricted greatly. For example,Let A€ F (X) JIm(A)=[0,1],and

BeF(X),Im (B)=[O,';—],We could not define the fuzzy mapping from A toB.

2. Redefinition of Fuzzy mapping.
Definition 2. 1 Let A€ F (X),BEF (Y),f be a mapping Jrom Asto B._. and ¢ be an order— pre-
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serving mapping from [0,h(A)] to [0,h(B)]i.e. V A p€[0,h(A) ], A p iff p(A<p(p). We
call J:= <f,g> :A—*B,}j(z;)= (f(x))pwis a fuzzy mapping from A to B.
Denoting dom f=A and raff= {b,,lf(a;)=b,,,a;€A} =f(A),It's clear »f(A) isa Juzzy subset
of B.
Denote s Def2. 1 contains the definition of ordinary mappings.

Let f:A—~>B be a Sfuzzy mapping sthe following conclutions are apparent .

6D [ is an order— preserving mapping :Y x,,é:c;,_f (:r,,)<£ (z2);
(2)If anw is a shell— point of A,then [(aA(.)) is a shell — point of [(A).
Definition 2. 2 Suppose £ =<f,p>:A—B is a fuzzy mapping. f_ =<, p> =<, 0> Ai>Bewis
called the t—level mapping of f. where f.=fIA',£.(a)='(‘f_(aA(.))) . =f(a),a€A..
Obviously, £= ‘E [o\‘{m)]<§ 1= f(aA(.)) =xe[o\.<-m)]{b’m [fi(a)=b & Bew }-
Theorem2. 1 Let A€ 5 (X).BEF (Y),then £=<f,<p>:A—>B is a fuzzy mapping iff Y A€
[O,h(A)],ﬁx is a mapping from A, to Bew .
Proof : (Necessity)Suppose A€ [0,h(A)],Ax={a|A(a)==A}. Let a€ Ay, then {(aA(.))=f(a)¢(A(.))
€ Bgaan »since A (a)==A,thus @(A(a))=ZeQ), fi(a) EB,(;),ix is a mapping from A, to Bew.
(Sufficiency) If ¥ A€ [O,h(A)],Ex is a mapping from Aito Beay,when A, € [0,h(A)] andA
<p,£,,=f I,\,,=_fj|;\,.,so Boiw € Bey »thus we have @(u)<<¢(A), @ is a order—preserving mapping.
Let f=£? ,then a fuzzy mapping from A to B _{=<f,<p> can be defined,such that ¥ a;€ A, f
(ar) = (£(2) ) o). especially, E(a,\(.) ) =‘E[X(A)]{f(a).p(.) | fi(a) €Bew Y=[f@) Jocawn. )
Denote:If [0,h(A)]=[0,h(B)]1=[0,1] and @ is identical mapping, f is the fuzzy mapping in

(1l
Definition 2. 3 Let £ =<{f,p>:A—>B be a fuzzy mapping,then

(Df is injective if f(x;)=£(y,.) implies x=y,;
(2)_{ is surjective if ¥ b€B,3 ai€ A,such that £(a;) =b,;
3 £ is bijective if £ is injective and surjective.
Theorem 2. 2 Let £ :A—B be a fuzzy mapping ,then
(1){ is injective iff @ sois and V A€ [0 qh(A)]vil:Al'_’Bv(A) is injective ;
(2fis surjective iff ¢ so is and V A€ [O’h(A)]yik:Al_’Bg(A) is surjective.
(3)£ is bijective iff ¢ so is and V A€ [0 ,h(A)],E;:A;*B.,m is bijective.
Noticing the following facts:If £ :A—B is a fuzzy mapping,
then: (1) E 1 is injective implies f_ .50 is (p=2)
(2 f . (A= F:(AW.

We have
Theorem 2. 3 Let f :A->B be a fuzzy mapping. then

(1)f is injective iff p and f,:A.—>B , so are.

(2)f is surjecfive iff ¢ so is and ¥ AE [0,hCA)], _f,_, : Ay—>B, is surjective,i. e. £:,(A)=B.
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(3)1 is bijective iff ¢ and {,', so are.
Corollary 2. 4 Let {=<f,¢> :A—B be a fuzzy mapping,[0,h(A)]=[0,h(B)]1=[0,1],¢ be the
identical mapping on[0,1]. Then,
(Ofis injective (surjective,bijective) iff ¥ A€ [0,1], £ 1:Ay—B, so is.
(2)1 is injective (surjective, bjiective) iff ¥ A€ [0,1),£:A,~B, 50 is.
This is the theorem 5 in [1]. S '
Theorem2. 5 Let £ :A—B be a fuzzy bijection, then E images the shell —point in A to the shell—
point in B.i.e.V aam € A,B(f(a))=¢(A(a)).
Proof : Suppose f_ is a fuzzy bijection. ¥ aaw € A, f (aaw ) =f(@)gawy» €B. thus ¢(A (2))<BU
(a)). Denoting B(f(a)) =X, ,then f(a) EB,.. )
But f_ is bijecfive implies @ is bijective,so exists t € Im(A),such that ¢(t)=A, . Other hand,
i(a) 9(A(.))=£(am.) )= ‘E[}_((A)(f(a)vm [f.(a) =1(a) € By } = (adr. »thus p(A(a))=A,, So p(A
(a))=A, =B{@)) ,f(a),m.n=£(am.)) is a shell —point in B.
Definition 2. 4. Let £ :A—B be a fuzzy bijection,then a fuzzy bijection from B to A can be defined
by £ .
f71:B—A, £ (b =) i ie f1=<fT,97'>.
We call {" the fuzzy inverse mapping of f.It is clear, (£_1)"=£.
Definition 2. 5 Let i =<f,p> :A—>B,_g_=<g,\1f> :B—C be fuzzy mappings,then a fuzzy map-
ping from A to C can be defined. g * f :A=>C,V a:€A,g _{(a;)=§[£(a;)]=[g(f(a))]wwm) and
g" _{ is called the composition mapping of £ and g
Theorem 2. 6. Let i:A—»B,g:B—*C be fuzzy mappings and l_}=§ ° £,
then (1)£ and g are both injective implies Eso is;
(2)£ and g are both surjective implies 12 so is;
(3)£ and g are both bijective implies hso is and Eis invertible. In addition,l;n“‘= £ e
g
'}heorem 2.7.Let f :A*B,g:B—*C be fuzzy mappings and l}_= g" £ ,
then (I)E is injective implies E so is.
(2)}3 is surjective implies g so is.
3. Application for fuzzy cardinal number
In[2],Li Hongxing etc have defined the fuzzy cardinal number:
Definition 3. 1:2 Let A€ 5 (X).BESF (Y),we call A and B are equivalent if existing a fuzzy
bijection between A and B , donoted A~B.
Obviously, the equivalence of L—fuzzy sets is an equivalent relation . Using this relation we can
classify the all fuzzy sets in X , and the class contains A is called the cardinal number of A , de-

noted |A|. The fuzzy cardinal number is called F cardinal for short.
Theorem3. 1 . A~B iff (1) A 3~B o3 (2) there exists a fuzzy mapping f : A—B,such that ¥V aaw

€A,Bd))=¢(A(a)). ‘
Theorem3. 2 . A~B iff (1) A ?~B ?;(2) there exists a fuzzy mappin¢ f=<f,<p> :A—>B,such
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that V aam€A,B{(a))=¢(A(a)). :
Theorem3. 3 A~B iff existing a order—preserving mapping ¢ fromIm(A)toIm(B),such that ¥ A
Glm(A), |Ax| == |Bcp(l) I

Proof :Necessity is clear.

(Sufficiency)V A,p€Im(A),if p<{A,then A, D As, B 2Be>- By |As| = |Beww land |A,|=|
Bew | sthe bijection f, from A, to Beay and the bijection o, from A, to Be, can be defined respective-
ly. Since o, | is bijective also,thus we can define an bijection ¢,=fx * 6, :0,(A1)—=>Bow and a bi-
jection @;:Bew \6,. (Ax)—>Bowo \Betr-
¢:(b) b€a,.(A)

Let 8:Boq,—B ,e<b)={ ’
et ?(u) P(p) @,(b) be B,(”)\G,, (A

then 0 is bijective.
Let f,=0 - o.,then ¥V a€ A,,
fi(a) a€A;

¢.(0,(a)) a€A\N\A,.
f, is bijection from A, to Bey and f,|a,=fi.

f.la)=0-0,(a)= {

According to this way,we can construct the bijections fray,**** f..Let f=f, ,f=<{,,¢>,
then f is a bijection from A to B. Thus we have:A~B.

Theorem3. 3. Let A and B be fuzzy sets have finite supports,then

(1)A~B iff existing a bijection ¢ from [0,h(A)] to [0,h(B)],such that
v A€[0,h(A)], EZA Ax)= EE B(y);

Y€Bea)
(2)A~B iff existing a bijection ¢ from [0,h(A)] to [0,h(B)],such that
Va€A,, 3 A= 2 B(y).

2T A =AW B(y) =9(A(a))
Obviously,the theoremd4. 1 and its corollary in[2] are the special cases of the above conclu-

tions.
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