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ABSTRACT, In this paper some properties of grey continuous
mapping from a grey topological space to a grey to—
pological space is studied, A

KEYWORDS,; Grey continuous mapping, grey point, grey open
set and grey close set,

I. INTRODUCTION

We gave the definition and some properties of grey con—
tinuous mapping in (2] and [3].We shall study other proper—
ties of grey continuous mapping on this basis.

Theorem {; Let f be a mapping from the grey topological

space (X,JJ) to the grey topological space (Y,J’).

() If A is a grey subset of X and B is a grey subset of Y,

then  Ugay¥)< Tg¥)r Ugpy (< Ug¥), YYEY.
DA< Dpygfx), LpCOS Upigf(X), WX €X.

@ If At(t€T) are grey subsets of X, then

f[tg At]:ngTf[At], f['oQTAt]:t,QTf[At]'

(3@ If Bt(t€T) are grey subsets of Y, then

f"[b(é;TBt]:b(é f4(Bt], f*'[tgT Bt]:t(e]r f7[Bt].

Definition {, Let (X,J) be a grey topological space,f$cD

is a subfamily of J . If every grey open set is a union of

some members of 43, then 4} is calied base of 3,

If#'is a subfamity of Jand every member of 43 is a
intersection of finite grey set of d’, then #'is catted
subbase of J.

II.THE PROPERTIES OF GREY CONTINUOUS MAPPING

Theorem 2; Let f be a mapping from the grey topological

space (X,J ) to the grey topological space (Y,J’'), then

foltlowing are equivalent,

() f is the grey continuous mapping.



(2 The inverse image f[B] of grey close set B in Y is the
grey close set in X,

(3) There exists subbase §3 of topology J'in Y such that
inverse image f'[C] of every member C of it is the grey
open set of topology J in X,

@ The inverse image f[B] of neighbourhood B of image f(a)
of every grey point a in X is neighbourhood of grey point a,
(5) If choose neighbourhood B of image f(a) of every grey
point a in X, then always there exists a neighbourhood A

of a such that Jeaiy)< Jgy), Megay(¥I< Lgy), wy€Y.
Proof, From [3] we have () —(2).

If @) is correct,B is a grey close set in Y and f[B] is
a grey close set in X, then B® is the grey open set in Y(or
B €%)) and (f[B] )cis the grey open set in X. Hence f™[B]
=(f7[B] X is the grey open set in XCor f1[B®] € J).

From [2] we have f is the grey continuous mapping.

So @—(1).
Hence (I)<«<—(2).

Since f is the grey continuous mapping, hence wB¢ J’
~fB] €T . AlsoBS T’ ,thus vCeBsT’' —~f[C1 €T .
Hence there exists subbasedl of topologyZ}’' in Y such that
inverse image f[C] of every member C of it is the grey
open set of topology ZJ in X.

So (D—@).
Since §3 is the subbase of J’, thus every grey open set of
is a union of intersection of some finite grey set of dd
Cor wDe T, ADici=1,2,..., M€ ,s.t. D=UNDI).

From theoremi(3d) we have f3[(J(NDi]=U NCEYDi]).

If (3 is correct, then inverse image fi[Di] of members
Di ofdlare grey open sets of & in X Cor f4[Di] €T ).

Hence f3[D]=f-{UCCNDD]=UNCEDI])ET , thus f is the
grey continuous mapping.



So @—(1).
Hence (I)«—@).

Choose any grey point a€ X and any neighbourhood BE%M.
From the definition of neighbourhood we have there exists
C€ 7 such that fca) € CSB. Hence a€ f[C] & f[B].

Atso f is the grey continuous mapping, then f[C] €.
Hence there exists f=[C] €& such that a¢ fY[C] & (*[B],
thus f[B] €4(y. Hence the inverse image f~[B] of neigh-—
bourhood B of image f(a) of every grey point a in X is '
neighbourhood of grey point a,

So ()—~@).

Choose any a€X and B €¥pgga). From @) we have £-[B] E‘i’,{@..
From (3] we have Tgpvcgy (V)< Og¥) Uappp¥)< Lp(¥
wy€Y. Let fB]=A, then va€X and Vﬂéﬂw there exists
A€y such that Jpaq()< Up(y), Ugaky)< Ug(y) vyeY.

So @—(@).
Let B be a grey open set in Y Cor B€J') and I=(x€XI|
Upgf>0) |
Choose any x€X and (et ﬂﬁm(x):x, A__’xm](x):ﬁ.,and
y=f(x). Then f(xgp)=ygp, hence yzp €B and B is the open
neighbourhood of yza.
From (5) we have there exists open neighbourhood A €Uxra

such that [Jaay(y)< Ogly) eV Lgy), vyel.
Hence all there exists open neighbourhood AE%W wx€l,

Let C=UA, then [J¢ (x)> Opgfx), M CO> Upigfx), v x €X.

Atso choose any x€ I, there exists open neighbourhood A
of x such that g (< Tp¥) Meay¥)< Ug(y) vy €Y.
From theorem{(?) we have f[C]=f[UA]=Uf([A]. Hence

OggyI< Tgt)» MgefyI< Mgty), VyEeY.
From theorem((l) we have Ec(x)<AWX)rQC(X)<Qf4®(XL
vx€X. Hence Jc CO=UpEx), Ug(O=UpExx), V€KX
So C=UA=f[B].



Also A is the grey open set, thus f'[B] is the grey

open set., From [2] we have f is the grey continuous mapping.
So §)—~().
Theorem 3; Let f be a mapping from the grey topological
space (X, 7)) to the grey topological space (Y,J"). If f is
the grey continuous mapping, then given any coinciderce
fietd B ¢Upapf image f(a) of every grey point a in X, always
there exists coinciderce fietd A€qg of a in X such that
Ufay(n< Uy U< Mgy, vyeY,

Proof, Choose any grey point a=xz) €X, and Béﬂfmls any
coinciderce fietd of f(a) From the definition of coinciderce
field we have there exists C€%)' such that fCa)ACSB.

Let A=f-[C].Since f is the grey continuous mapping,
hence A€ 7} .

Let y=f(x), then HA(X)ZHf*(c](x):LJC(f(x”:gc(y»l_-)-"
— UA(X)+A >1. Hence aAA, so A€Qy is the coinciderce
fietd of a And from [3] we have
Deca< 9= Opepyegf <O s Lgay =L pgf V)< Up (¥, VY €Y.
Hence given any coinciderce field Beufmof image f(a) of
every grey point a in X, always there exists coinciderce field
A€qfp of a in X such that

Ogeayy) <O (¥, Ugeny (D<Up¥) VYEY.

Theorem 4; Let f be a mapping from the grey topological
space (X,7 ) to the grey topological space Y,J,B is a
grey subset of Y If for any B€ ) there always hotd

OG0 <Dpg0, Upgh0<Upgx) VX€X .
Then f is the grey continuous mapping.
Proof, Suppose B is the grey close set of Y, then B=B.

Also ﬂf“@(x)‘;ﬂfm)(x), U CO< Ut x), vx€X. Hence
ﬂm(x)(ﬁf@;(x):ﬂf{m(x),ym(x)*:gf@)(x):yﬂw(x),
v Xx€X,

Also it is obvious %(x)?%ﬂx),&m(x)?,gﬁb)(x)



vx€X. Hence Upggi(x)=Opg)(x), Ug) ()=Upgy(x), VX E€X,
Then f-'[B]=f~'[B]. So f[B] is the grey ctose set of X,

From theorem? we have f is the grey continuous mapping.

Corollary, Let f be a mapping from the grey topological

space (X,7J) to the grey topologicl space (Y,J"),A is a

grey subset of X. If for any A€ there always hold
LAy ) <IUFR) (9 Mgaf V< Uy (x)» VX €X.

Then f is the grey continuous mapping,
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