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ABSTRACT,; In this paper the definiton and their theorems of
grey topological groué are introduced, And on this
basis, the re(ationship between grey topological
group and fuzzy and general topological group is
discussed, There are also studies of subgroup of
grey topological group,
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[. INTRODUCTION
D.H.Foster defined fuzzy topological group in [979. We
gave the concepts and properties of grey topological space
in(2].We shatl study the grey topological group on this basis,
Defintion [, Let X be a group(general group, its operation
written” - "), A and B be grey subsets in X, Then the upper and
(ower subordinate functions of A . B(simply writen as AB) and
A™ are defined by,

Joag ()= su&nin{UA(y),Ma(z)} » Hag (X)384p min{L, (¥), Ug(2)},
g (0= OA Y, HpaCx)= Palxh, wxeX

Definition 2, Let xxp and ygu be grey points of X, then

XRa* Yate=(X * Y’mnma),MA;m » (XxA )"’:(x")XA,usually written x;-z
Definition 3, Let (Xt,TJe)C(t€T) be a family of grey topolo—
gical spaces,_xtglgt be cartesian product and Wte€T, ft.

X—Xt be projections. Then the grey topology withdd (ft[Bt]l
Bt €Tt ,t €T} as subbase is called grey product topology and
(X,7)) is called grey product topologcal space, written
KIT)=(Xe,h )X XK, Ty v o v v e

Theorem [, Let (X;,7) and (X5, Th) be grey topological spaces
W be a open coincidence field of the grey point (xxa,¥sa) in



the grey product topological space (X,,J;) XXy, T)=(X,7J).
Then there exists a open coincidence field U of xxp and a
open coincidence fietdvof yzo such that Jyy ()< Ty (x),
HyyO< LX), vxeEX,
I1,CONCEPTION OF GREY TOPOLOICAL GROUP
Definition 4, Let X be a group,’] be a grey topology ((X,TJ)
be a grey topological space) which satisfies following con—
ditions,
() mapping f; (X, J)XX,IJ)~X,T), (x,yrx-y is grey
continuous,
@ mapping g;: (X, JJ)—(X, 7)), x—>x"'1is grey continuous.
Then (X, 7)) 1is called a grey topological group.

Theorem 2. The condition () of definition 4 is equivalent
to (1)’ . |
(1)’ For any grey point (xg, Yaw) € (X, J)X(X,ZJ) and any coin—
cidence field W of xxja¥sq ,there exists a coincidence fietd
U of xxp and a coincidence field V of ygg such that

Oy O Oy(x), iy (O Uy(x), wx€X,
Theorem 3; The condition (2) of definition 4 is equivalent
to @°.
@' For any xz € X and any coincidence fietd U of Xi‘b» there
exists a coincidence fie(d V of xx) such that

B0 Ay, U< Yyx), YxEX
Theorem 4; The conditions () and (@) of definition 4 are equ-—
ivatent to (3).
(3) For any xxp, yau € X and any coincidence fietd W of XKA -yag,
there exists a coincidence field U of xx\ and a coincidence
field V of ygg such that

Oy Uw(x), Yp O Uw(x), vxEX,
Theorem 5; Let (X,ZJ) be a grey topological group, then
following mappings are grey homeomorphic.
(1) fa, X—X, x—xa;



@ fa, X—X, xax;
3 g: X—X, x—x,

where a is the fixed general element in X,
Proof, We prove (1) only.

First of a(l we prove fa is the bijection,

Since X is a group, hence for any x,y€X, if xa=ya, then
x=x(aa"?)=(xa)a'=(ya)a'=y(aa™)=y, Thus fa is the injection,

Also for any y € X, y-xa—x=ya™,

Hence faCya™)=(ya-)a=y(a*a)=y Thus fa is the surjection.

Then we prove fa is grey continuous,

Let y-xa,W is a grey open coincidence fietd of y.
From theorem | we have there exists a grey open coincidence
field U of x and a grey open coincidence fietd V of y such
that Ty GO DwCx), Loy O o), WXEX.

Since aAV, hence ﬁﬂﬁl(x)ﬁz le(x),4gud(x)<: X)), v €X,
where Ua={z - a€X,zAU}.From[4]we have fa is grey continuous,

At last in the same way we can a(so prove fa is grey con—
tinuous. Hence fa is grey homeomorphic,
Theorem 6, Let (X,TJ) be a grey topological group,A be a grey
open(c(osed)subset in X Then Aa,aA and A~ are grey open(closed)
subsets too in X,where a is any genera( element of X,
Proof, Since Aa:fa[A],aA:fé[A] and &3g[A],Hence from theor—
em 5 we have fa, fa and ¢ are al( grey continuous mappings.
From(4]we have fa[A], fa[A] and g [A] are al( grey open(closed)
subsets. Hence Aa,aA and A~ are all grey open(closed) subsets,
Cortlary, Let(X,J ) be a grey topological group,A be a grey
open subset in X and A be a nonempty Cantor subset of X, Then
AR and AA are gey open subsets in X.

[TI.RELATIONSHIP BETWEEN GREY TOPOLOGICAL GROU AND FUZZY

AND GENERAL TOPOLOGICAL GROUP

{.Let (X,J) be a grey topological group.If the upper and
lower suborinate functions of the grey subsets A in X are



equal, or IIA(x): LiAgx),\fx(EX,then change the grey subsets
A into the fuzzy subsets Hence change the grey topological
space (X,”)) into the fuzzy topological space and change the
grey continuous mappings f and g into the fuzzy continuous
mappings. Hence change the grey topological group (X,7J) into
the fuzzy topo(ogical group.

2.Let (X,7]) be a fuzzy topological group,If the subordinate
functions of the fuzzy subsets A, JUACX) €16, L}, VX €EX, then
change the fuzzy subsets A into the Cantor subsets, Hence
change the fuzzy topotogical space (X,7)) into the general
topological space and change the fuzzy continuous mappings

f and ¢ into the genera( continuous mappings, Hence change the
fuzzy topological group (X, 7)) intb the general topological
group,

Thus general topological group is a particular example of
fuzzy topological group, Fuzzy topological group is a particu—
lar example of grey topological group.

So grey topological group= fuzzy topological group
=general topological group,

[V. SUBGROUP OF GREY TOPOLOGICAL GROUP
Definition §; Let (X,ZJ) be a grey topological group,S is a
subgroup of the group X, Then (S,Js) is calted the subgroup
of the grey topotlogical group (X, J),where Js=({LNSIL€J}.

[f subgroup S is the grey open(closed) subset of the grey
topological space (X,J)), then ¢S,JJs) is calted the grey open
(closed) subgroup of the grey topological group (X,ZJ).
Theorem §; A subgroup of grey topological group is the grey
topological group,

Theorem 9, A grey open subgroup of grey topological group is
the grey closed subgroup,

Definition 6. Let (X, 7)) be a grey topological group,S be a
normal subgroup of the group X.Then (S,7Js) is catled the



normal subgroup of the grey topological group (X,J ), where

Js=(LNSILeT ).

Theorem (0, Let (X,7]) be a grey topological group,e be a

unit of the group X and A be a connected componet of the

grey topotlogical space (X,7J).If e €A, then (A,7Ja) is the

normal subgroup of the grey topological group (X,5J ), where

IellnAILeT ).
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