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ABSTRACT, In this paper the definition and their concepts
of generatized topological space are introduced.
And on this basis, the retationship between gen—
eralized topological space and grey(complex fuzzy)
and fuzzy and general topological space is dis—
cussed, there are also studies of generalized con—
tinuous mapping and compactness of generalized
topological space,
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[. INTRODUCTION

We defined the grey topological space in [2].Mr Wu Heqin
and wang Qingyin gave the conception and properties of gen—
eralized subsets We shall study the generalized topological
space, '

Definition {; Let X be a discussible field, If subordinate

function of generalized subset A in X is equal to R(real

number set)always, or pA(x)zk,Vxex, then A is called the

whole generalized set in X,usually written X,

[f subordinate function of generalized subset A in X is
equal to{0)}always,or U,(x)={0), ¥x€X, then A is called the
empty generalized set in X, usually written E,

Definition 2, Let X be a discussible field, The generalized

subset in X M, X=a

MHx)= where M¢ T(Cantor set com—
{0}, x#a posed of all nonempty sub—
set),

These are called the generalized point of X,written ayp or

simplified ay to a



Definition 3, Let A,B be generalized subsets of X. If LJ,(a)
#{0})and }JB(aJ;t{ﬂ},then A and B are called the joint to
point a,

Definition 4, Let A, B be generalized subsets of X If

inf JpCa)<sup Uge (a)or inf Mpar<sup Uy (), then A and
B are called coincide to a,

A and B are called joint(coincide)if and only if there
exists a€X such that A and B joint(coincide)to a, |
Definition 5, Let A be a generatized subset of X,am be a
generalized point of X,

(1) If sup M<<inf [jp(a), then apm is called belong to A,
usually written apy €A,

@ If sup M>inf }JAf(aJ,then am is called coincide to A
usually written am AA,

Definition 6, Let f be a mapping from set X to Y,B be a
generalized subset in Y and subordinate function of B is
JgCy),y €Y.By the inverse image of B(written f4(B]) we

mean generalized subset in X and its subordinate function
is defined by, [Jpigy (X)= Ug(f(x)), vxeEX,

Let A be a generalized subset in X and subordinate fun—
ction of A is [Jo(x),x€ X.By the image of A(written f[A]),
we mean generalized subset in Y and its subordinate function
is defined by, vyecy,

Ul UpCl, fl¢y)#£ACempty Cantor set)

Mgcay V= {xE flcy)
{0}, f'Cy)=g
where f(y)=(x|f(x)=y).

Theorem [; Let f be a mapping from set X to Y,B is a gener—
alized subset in Y, then
() £[BC]=cf[B])".
@ If f is a surjetion, then f[f™[B]]=B.
(3 And g is a mapping from Y to set Z, then there exists any
genera(ized subset C of Z, (g- f) [C]=f"[¢”'[CI],



where g+ f is the compound mapping of f and g.
Proof,; (1) Since Nf“EB"J (x)= Mpe (f(x))={1—ele€ Jg(f(x))}
={1—ele€ Upegy(x))= L4py (X, ¥x€X
Hence f[B]=Cf~'[B] )"
@ Since f is a surjetion, hence f(y)#f.Thus Uf(f”CBJJ (y)
{ Mgy 0I5l & Ut IO Ug(y), vy €Y.
f¥¥0 f{f[B]]=B.
@) Forvx€X, L. £y(g(x)= Mg - D= Ue (9Cf(x)))
= }Jg-l[c](f()()) }Jf-t(g-ttc']]()i)
Hence (g £3' [C]=f[¢”[C]].

[1.CONCEPTION OF GENERALIZED TOPOLOGICAL SPACE
Definition 7, If generalized subset family”) in X satisfies,
W X,E€J, |
2 If A,LB€7], thea ANBET],

3 If At(t€T)eJ, then %JAtE:]

Then JJ is called a generallzed topology and(X,J)is called
a generalized topological space  The elements A inJ] are
called generalized open subsets and A® are called genefalized
closed subsets, where Mac (x)={1—ele€ Jpa(x)}, ¥X€XK.
Definition 8§, Let (X,JJ) be a generalized topological space,
am is a generlized point and A is a generalized subset in X,
If there exists a generalized subset B€7J such that a,z€ BEA,
then A is called neighbourhood of am .If there exists a
generalized subset B€ ) such that am ABSA, then A is calted
a coincidence field of apm .

XEf"(y

We useUgwto express neighbourhood(or coincidence fietd)
train composed of all neighbourhood(or coincidence field)
of am .

Theorem 2, Let (X, J) be a generalized topological space,
then neighbourhood(or coincidence fietd)train of the gener—
alized point a of X has the following properties,

0 Upzg.

@ If A€y , then a€A,



@ If A,B€Uy , then ANBEQ, .

@) If B9y and a generalized subset A=B, then AcYn .

Prof, We only prove neighbourhood,

() It is obvious X €4fy ,hencePfa#g.

@ If A€Qq, then there exists B€J such that a€BEA,

hence acA,

@) If A,B€ Uy, then there exists Aj,B; €7 such that a ¢ A=A

and a € BB, hence there exists A By €7 such that a€ A; N B,

SANB. So ANBeUq .

@) If B€%y, then there exists B, €7J such that a¢B,E B,

hence a € BySA.So A€q/,.

Definition 9, Let (X,J) be a generalized topological space.

() U {BIB€TJ, aE B&A} is called the interior of A, usually
ae written A

@ N {CIC*€7],a€cA=SC}) is called the cloure of A usually

ach written A,

Theorem 3. (1) X is the largest generalized open subset

contained in A, |

@ A is the smallest generalized closed subset containing A.

Theorem 4; The generalize subset A is the generalized open

(or closed)set if and only if A=Acor D).

Theorem 5, Let (X,ZJ) be a generalized topological space,

If the generalized point am €A, then every coincidence field

of am coincide to A atl(, |

Proof, am € A—~Any generalized closed subsets B=A, there is

always am €B,i.e. inf Jjg(a)>sup M,

—Any generalized open subsets CSA®, always holding,

inf Je(<sup Ugla)<inf LpcCa)=inf{l—elec La(a))

<sup M, or sup M<inf Jjrc(a).

—Any generalized open subsets C satisfies sup M >inf Mee(a)

did not contain in A ,so C and (Ac) =A are coincide,

—Any generalized open coincidence field C of am always

coincide with A,



—Every coincidence field of aym always coincide with A,

[TI.RELATIONSHIP BETWEEN GENERALIZED TOPOLOGICAL SPACE
AND GREY(COMPLEX FUZZY)AND FUZZY AND GENERAL TOPOLOGICAL SPACE
1.Let (X, ) be a generaized topological space If for any
generalized subsets A in X, Maxos (o, 1], vxeX, Then change
the generalized subsets A into the grey(comptlex fuzzy)subsets,
Hence change?] into the grey(complex fuzzy)topology and change
(X, JJ) into the grey(complex fuzzy)topological space,
2.Let ¢(X,7J) be a greyCcomplex fuzzy)topological space, If
the upper and Lower subordinate functions of the grey(complex
fuzzy)subsets A are erual, or EA(X): A_J_A(x),‘v’xEX,Then
change A into the fuzzy subsets Hence change?J into the fuzzy
topology and change (X,7J) into the fuzzy topological space,
3. Let (X,J) be a fuzzy topological space  If subordinate
functions of the fuzzy subsets A, }JA(x)€{0,1},Vx€X', Then
change A into the Cantor subsets Hence change’j into the gen—
eral topology and change (X,”J ) into the general topological
space, '

Hence general topological space is a particular example
of fuzzy topological space Fuzzy topological space is a par—
ticular example of grey(complex fuzzy)topological space,
Grey(complex fuzzy)topological space is a particular example
of generalized topological space.

So generalized topological space 2 grey(complex fuzzy)
topological space =2 fuzzy topological space = general topo—
logical space, 7

IV. GENERALIZED CONTINUOUS MAPPING AND COMPACTNESS OF

GENERALIZED TOPOLOGICAL SPACE
Definition 10, The mapping from the generalized topological
space (X,,7J;) to the generalized topological space (Xa,7h)
is called generalized continuous if and onty if WB€T,—
—(B] €J,.
Theorem 6; The composition mapping of two generalzed contiu—



ous mappings is also the generalized continuous mapping.
Proof, Let generalized continuous mapping f, (X),TJ—X;, ),
g: (X,00—~Xs,Jp. IfWCE€T, then (g- £ [C]=f{g([C]].

Since g is generalized continuous, hence ¢-{C] €T..

Since f is generalized continuous, hence f3[g[C]] €T .

So (g £yY[C] €7,. Hence g+ f is generalized continuous.
Theorem 7, The mapping from the genralized topological

space (Xi,7J,) to the generalized topological space (X, )
is generalized continuous if and only if‘v’BCES,_—vf“[B"] €.
Definiion 11; The gneratized subsets family {At|t€T) is
called the cover of the generalized subset B if and onty

if BE(UAt., If At are all generalized open subaets, this

is called open cover, I[f some subfamily is still coverd,
then this is called subcover,

Definition {2, The generatized topological space (X,JJ) is
called compact if and only if every open cover has finite
subcover,

Theorem 7, Let f be a generalized continuous surjetion from
the generalized topologial space (Xi,J;) to the generalized
topological space (X3, Ju).If (Xi, ) Is compact, then (Xx,7])
is compact too,
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