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Abstract:

In this paper, the new concept of Fuzzy o -Exterior Sober Space (briefly, Fa-Ext Sober Space) is
introduced. Two extension theorems for Fuzzy o -Ext Sober Space are studied using fuzzy quasi-
homeomorphism. In this connection, some equivalent statements for fuzzy o -Ext Sober Spaces are also
established.
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1. Introduction:

In 1965, Zadeh [9] introduced the notion of fuzzy sets and fuzzy set operations. The concept of sobriety
in topological spaces and its importance as a separation axiom became known through the book of 1982 by P.
Johnstone. Soberity, a special separation property of topological spaces, plays an important role in studying
continuous lattices and domains (cf. [4, 5, 6]). During the years 1986-1987, S. Rodabaugh extended the concept
soberity to fuzzy topological spaces.

In this paper, the new concept of Fuzzy o -Exterior Sober Space (briefly, Fa-Ext Sober Space) is
introduced. Two extension theorems for Fuzzy a-Ext Sober Space are studied using fuzzy quasi-
homeomorphism. In this connection, some equivalent statements for fuzzy o -Ext Sober Spaces are also
established.

2 Preliminaries:
Definition 2.1 [7] Let X be a set and 7 be a family of fuzzy subsets of X. Then 7 is called fuzzy topology on X if
satisfies the following conditions:

(l) Ox, lXET ;

(if) IfA, p €T, thenAA U ET;

(iii) If et for each i € 1, then VAET.
The ordered pair (X, ) is said to be a fuzzy topological space (in short, FTS). Moreover, the members of t are
said to be the fuzzy open sets and their complements are said to be the fuzzy closed sets.
Definition 2.2 [7] A fuzzy set A € I* in a fuzzy topological space (X, ) is said to be Fuzzy o -open if A <
Fint(Fcl(Fint(X))).
Definition 2.3 [7] Let (X, ) be a FTS and A € I*. Then the fuzzy o -interior of X is denoted by Fa- int(X) and
defined as F oL -int(A) = V{p € 1X : B <A, Bis Folopen}.
Proposition 2.1 [1] Let f be a function from (X, T) to (Y, o). Then f(f* )(1) <A for any fuzzy set in X in (Y, o).
Definition 2.4 [7] Let (X, T) be FTS and let p € I*. Then fuzzy Exterior of A is FExt(X) = Fint(1x —\).
Definition 2.5 [7] Let (X, ) be a FTS and A € 1* be any fuzzy set in (X, 7). Then fuzzy o -Exterior of A is
denoted by Fa-Ext and defined as Fa-Ext(A) = Fa-int(1 — &).
Definition 2.6 [5]A subset C of X is irreducible if it is nonempty and for all closed subsets F, Fy of X, C c F U
Fo implies C c F or C c F,. The closure of a point is always an irreducible closed set.
Definition 2.7 [6] A topological space X is called a sober space if every irreducible closed subset is the closure
of some unique point in X.
Definition 2.8 [7] Let (Xy, 71) and (X, T2) be any two fuzzy topological spaces and let f : (X1, 1) — (Xs, T2).
Then f is said to be

(i) afuzzy continuous function if for each fuzzy open set p €1%2,f () €I*1 is fuzzy open in (X4, Ty).

(ii) a fuzzy homeomorphism iff f is bijective and f and f * are fuzzy continuous.
Definition 2.9 [8]A fuzzy point p, is quasi-coincient with the fuzzy set pa iff py(p) + Ha(p) > 1.
Definition 2.10 [7] A fuzzy soft topological space (fg, 7) is said to be fuzzy soft T, space if for every of disjoint
fuzzy soft points e, and e,, 3 a fuzzy soft open set containing one but not the other.
3 Fuzzy a-Ext Sober Spaces:
Definition 3.1: Let (X, ) be fuzzy topological space (briefly, FTS). A fuzzy setu € I* is called fuzzy
irreducible if g # O and for all fuzzy closed sets y, §€ 1* with p < (y V 8), it follows that either p <y or p < §.
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Remark 3.1: Let (X, 7) be a fuzzy topological space. Any A € 1% is said to be fuzzy irreducible closed iff it is
both fuzzy irreducible and fuzzy closed.
Definition 3.2: Let (X, 7) be a fuzzy topological space and let A, u € 1% be such that p < A. Then p is said to be a
fuzzy a-Exterior generic set of A (briefly, Fa-Ext generic set) if Fcl(Fa-Ext(yt)) = A.
Definition 3.3: Let (X, t) be a FTS. Then (X, t) is said to be a fuzzy a-Ext Sober space (Fa-Ext Sober Space)
if for every fuzzy irreducible closed set A € 1%, there exists a unique Fa-Ext generic set i € I* of A such that A, >
M.
Proposition 3.1:
Let (X, 7) be a fuzzy a-Ext Sober space and (X, 7*) be a fuzzy topological space such that t<t*. If €
I is a fuzzy irreducible closed set in (X, T*), then p < Fcl, (Fa-Ext(y)) for some y€ 1* with y < Fcl,(B) where
Fcl,(B) refers the fuzzy closure of § with respect to 7.
Proof:
Let B € 1" be a fuzzy irreducible closed set in (X, 7). Then clearly Fcl,(B) is fuzzy irreducible closed.
But as a contrary, assume that Fcl (B) is not a fuzzy irreducible closed set in (X, 7). Then Fcl (B) = MV A,
where Ay, A€ 1% are fuzzy closed sets in (X, 7) with Fcl,(B) < Ay and Fcl,(B) < A, Since p € X is a fuzzy
irreducible closed set in (X, 7%), for Ay, MET™, B < VA, implies that definitely B < A; or B < Ap. Thus, f < (WA
B) V (M2A B), with both LA B and 2,A B are fuzzy closed.
From B < (MA B) V (A B), B < (MA B) or B < (AA B). Also, it follows that f < A3 or B <X, and so
Fcl (B) <Ay or Fcl.(B) < X, which is a contradiction. Therefore, Fcl.(B) is a fuzzy irreducible closed set in(X,
7). Since (X, T) is a Fa-Ext Sober space, there existsFa-Ext generic set y€ I of Fcl,(B) such that y < Fcl,(B).
Since y is Fa-Ext generic set of Fcl.(B), Fcl,(B) = Fcl,(Fa-Ext(y)) for some y < Fcl.(B). Thus B < Fcl,(Fa-
Ext(y)).
Definition 3.4: Let (X4, t1) and (X,, 7,) be any two fuzzy topological spaces. Let f : (X, T1) — (X5, 75) be a
fuzzy continuous function. Then f is said to be a fuzzy quasi-homeomorphism if f is bijective and for each fuzzy
open set A €I*1, there exists a unique fuzzy open set p €1*2 in (Xy, 7,) such that & = f ().
Example 3.1: Let X; = {a, b} = X,. Let L €I*1 and a€I%2 be defined as A(a) = 0.6, A(b) = 0.7, a(a) = 0.7 and
a(b) = 0.6. Then 7; = {Ox,, 1x,, A} and 72 = {0y,, 1x,, a}. Clearly, (Xi, 71) and (Xy, 72) are fuzzy topological
spaces respectively. Let f: (X, T1) — (X,, 7,) be fuzzy continuous function defined by f(a) = b, f(b) = a. For
each fuzzy open set A = (0.6, 0.7) €11, there exist pu = (0.7, 0.6) €I*2 such that f () = (0.6, 0.7) = A. Then fis
said to be fuzzy quasi-homeomorphism.
Proposition 3.2: Let (X4, 1) and (X,, T,) be any two FTSs and let f : (X;, 71) — (X5, 7o) be a fuzzy quasi-
homeomorphism. Then for any fuzzy set A €1%1, L = ' (f(})).
Proposition 3.3:
Let (X4, 71) and (X;, T,) be any two FTSs and let f: (X4, 71)— (X;, T,) be a fuzzy continuous function.
If  €1*2 is a fuzzy irreducible set in (X, 7,), then f(X) is fuzzy irreducible in (X4, 7).
Proof:
Let L €1*2be a fuzzy irreducible set in (X, ,). Let a, B €I*1 be fuzzy closed sets in (X1, 71). Suppose f
(M) < av B. Then f(f (X)) < A < f(av B) which implies that A < flav B) = f(a) Vv f(B). Since A is fuzzy
irreducible, A < f(a) or A < f(B). Thus either f *(A) < & orf *(\) < B. Thus f (X) is fuzzy irreducible in (X3, T4).
Proposition 3.4:
Let (X;, 71) and (X5, 7,) be any two FTSs and let f : (Xi, 1) — (X, 71, be fuzzy quasi-
homeomorphism. If for any two fuzzy sets A, p €1%2, £ (1) = £ *(p), then A = p.
Proposition 3.5:
Let (X3, 71) and (X, t2) be any two FTSs and let f : (X3, 71) — (Xz 1) be fuzzy quasi-
homeomorphism. Then the following properties hold:
(i) if (Xy, 71) is a fuzzy Ty-space, then f is injective.
(i) if (Xy, ty)is fuzzy a-Ext Sober space and (X, 1) is a fuzzy Ty-space, then f is a fuzzy
homeomorphism.
Proof:
(i) Let @, B €I*1 be such that f(a) = f(B). Suppose that & # B, then there exists a fuzzy open set ¢ €1%1 such that
a < ¢ and B£ o, since (X4, 1) is a fuzzy Ty-space. Also since f is fuzzy quasi-homeomorphism, there exists a
fuzzy open set A €12 in (X,, T,) satisfying f *(1) = o.
Hence @ <o =f*(}) and p %o =f'(0);
Then f(a) <\ and also f(B)£ A
Which is a contradiction, since f(a) = f(B). Therefore @ = . Hence f'is injective.
(i) Let A €1%2 be a fuzzy closed set in (X, T,). If A is fuzzy irreducible in (X, 7,), by Proposition 3.3, f (1) is a
fuzzy irreducible in (X4, 71). To prove f is surjective. Given that (X, t;) be Fa-Ext sober space and let p €1%2
be fuzzy irreducible closed in(X,, 1,). Since Fcl(Fa-Ext(u)) is also fuzzy closed in (X,, 1), it is fuzzy
irreducible. Then f (Fcl(Fa-Ext(p))) is a fuzzy irreducible closed set of (X1, 1). Since (X4, 71) is fuzzy oL -Ext
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Sober space, by Proposition 3.1, there exists a Fa-Ext generic set o €1*1 such that f *(Fcl(Fa-Ext(p))) < Fcl(Fa-
Ext(c)). And also o is Fa-Ext generic set of f }(Fcl(Fa-Ext(u))) such that
F Y(Fcl(Fa-Ext(p))) > o
Fcl(Fa-Ext(n)) > f(o)
f(o) < Fcl(Fa-Ext(y)).
Let f(Fcl(Fa-Ext(f(c)))) < f*(Fcl(Fa-Ext(Fcl(Fa-Ext(n))))) < f'(Fcl(Fa-Ext(n))). Therefore f*(Fcl(Fa-
Ext(p))) > f }(Fcl(Fa-Ext(f(c)))).
It is known that f(Fcl(Fa-Ext(n))) < Fcl(Fa-Ext(c)) = Fcl(Fa-Ext(f 'f(c))) = Fcl(f }(Fa-Ext(f(c))) <
f {(Fcl(Fa-Ext(f(o)))). Thusf *(Fcl(Fa-Ext(n))) < f *(Fcl(Fa-Ext(f(c)))).
Therefore f (Fcl(Fa-Ext(f(0)))) = f *(Fcl(Fa-Ext())). Since f is fuzzy quasi-homeomorphism, by Proposition
3.4, Fcl(Fa-Ext(f(c))) = Fcl(Fa-Ext(l)). Since (X,, T,) is a FTg-space, f(c) = p. Thus f'is surjective map and so
it is bijective. Since any bijective fuzzy quasi-homeomorphism is fuzzy homeomorphism, q is fuzzy
homeomorphism.
Definition 3.5: Let (X, 7) be a FTS and let S(X) be the set of all fuzzy irreducible closed sets in (X, 7). Letae 1*

be a fuzzy open set in (X, 7). Then the collection & = {c € S(X) : @ q 6}. Then the collection & which is finer
than the fuzzy topology = on X is said to be a fuzzy & -structure on S(X). Then S(X) with fuzzy & -structure
denoted by (S(X), &) is said to be a fuzzy & structure space. A fuzzy & -structure on S(X) together with Oy is

said to be a fuzzy i -structure on S(X). Then (S(X), i ) is called a fuzzy i -structure space. Each member ofé
is said to be fuzzy i -structure open set and the complement of each fuzzy é -structure open set is said to be
fuzzy EJ -structure closed.

Definition 3.6: Let (X, 7) be a FTS and (S(X), E) be a fuzzy E-Structure space and let ny : (X, 7) —
(S(X), E ). If & € X is a fuzzy set in (X, 7) and nx(A) = Fcl(Fa-Ext(}), then ny is said to be a fuzzy quasi-
homeomorphism with respect to be fuzzy E -structure space.

Remark 3.2: Here (S(X), E ) is a fuzzy a-Ext Sober Space, by Definition 3.3.
Proposition 3.6:

If f: (Xy, 11) — (X5, 72) and T]X2 : (Xa, T2) — (S(Xy), 22) are fuzzy quasi-homeomorphisms, then

1”|X2 o fis also a fuzzy quasi-homeomorphism.
Proof:
Let A €I*1, u €I*2, 6 € S(X,) be any three fuzzy open sets in (X1, 71),(Xz, 72) and (S(Xz), &2)

respectively. Since f is fuzzy quasi-homeomorphism, A = f(u). Also since n X, is fuzzy quasi-
homeomorphism, p = nxz_l (o). To prove nX2 o f is fuzzy quasi-homeomorphism,

(Mx, =07 = (= M, o) =7, (o) =Fiw =2
Hence 1”|X o fis fuzzy quasi-homeomorphism.
Definition 3.7: Let (S(Xy), il) and (S(Xy), ‘22) be any two fuzzy i structure spaces. A function S(f) : (S(X,),
&1) — (S(Xy), éz) is said to be a fuzzy i -structure continuous function if for each fuzzy & -structure open
set L € I3 S (1) is fuzzy i -structure open set in(S(X1), &1)
Definition 3.8: Let (S(Xy), él) (S(Xy), &2) be any two fuzzy E_, structure spaces and let S(f) :(S(Xy), @1) —

(S(X2), EJZ) Then S(f) is said to be fuzzy homeomorphism if S(f) is bijective and S(f) and S(f) * are fuzzy i

structure continuous functions.
Proposition 3.7:

Let (Xy, 71) and (X,, 72) be any two FTSs and let (S(Xy), E_,l) (S(Xy), E_,z) be any two fuzzy &
structure spaces. Let f : (X4, 71) — (X3, T,) be a fuzzy continuous function and S(f) : (S(Xy), él) — (S(Xy), @2
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). Let Myt Xy ) — (S(X2), &) and Mx,: e 1) = (S(Xa), €,) be any two fuzzy quasi-

homeomorphism. Then the following statements are equivalent:
(i) fisa fuzzy onto quasi-homeomorphism,
(if) S(f) is a fuzzy homeomorphism.
Proof:
f

(Xl, Tl)_—_> (Xz, Tz)

(S(X0), &) > (S0%), &)
S(f)
Figure 1

(i) = (ii) Given nxl, nxz , T are fuzzy quasi-homeomorphisms, by Proposition 3.6, nX2 of is fuzzy quasi-
homeomorphism and T« f: (X1, 72) — (S(Xz), &2). Since S : (S(X), &) — (S0, &) and S() * My :
(X1, 1) — (S(Xy), Ez ), by Figure 1. Therefore

T]X2 o f = S(f) ° nxl. Since T]X2 o f is fuzzy quasi-homeomorphism, S(f) ° nxl is also fuzzy quasi-

homeomorphism. Hence S(f) is fuzzy quasi-homeomorphism. It is enough to prove that S(f) is bijective.
To prove S(f) is onto: Let A €1*2 and also let nxz (M) € S(X,). Given that f is onto. Then there exists

i €I*1 such that A = f(n). Thus Fel(Fa-Ext())) = Fcl(Fa-Ext(f(u))). Hence by Definition 3.6, nx, W) = nx,
(f(n)). Since nX2 o f=S(f) ° an ‘r]xz )= S(t)(n)(1 (W). Therefore S(f) is onto.
To prove S(f) is one-to-one: Let nxl(u). 1']xl(u') € S(Xy) be such that S(f)(nxl(u)) = S(f)(nxl

(W))- Since Mx = £=S® - Nx , Nx, (W) = Nx, (). Hence Fel(Fa-Ext(f(W)) = Fel(Fa-Ext(f(w))),

by Definition 3.6. To proveFcl(Fa-Ext(u)) = Fcl(Fa-Ext(p')). It is sufficient to show that Fcl(Fa-Ext(n)) <
Fcl(Fa-Ext(u")). Let & €I*1 be a fuzzy open set in (X3, 7;) with u < & and 6 €1*2 be a fuzzy open set in (Xy, T,).
Since f : (X4, T1) — (X,, T2) is fuzzy quasi-homeomorphism, & = f(c). Since p < & and & = (o), p < f (o).
Then f(p) < o. It follows that f(n') < o implies that p’ < f (o). Thus p' < 8, since & = f (o). Therefore S(f) is a
bijective and fuzzy quasi-homeomorphism. Since bijective fuzzy quasi-homeomorphism is fuzzy
homeomorphism, S(f) is fuzzy homeomorphism.

(if) = (i) Assume that S(f) is fuzzy homeomorphism and nx,» Nx, are fuzzy quasi-homeomorphism. Since
S(f) °ﬂx1= nX2 o f is commutative, by Proposition 3.6, f is fuzzy quasi-homeomorphism. It remains to show
that f is onto. Let A €1%2. Since S(f) is onto, there exists p €/*1 such that S(f)(T]X1 (W) =Mx, A). Thus Ny

(f(w)) = nxz (A). Therefore Fcl(Fa-Ext(A)) = Fcl(Fa-Ext(f(i))). Therefore f is onto. Hence f is fuzzy onto

quasi-homeomorphism.
Proposition 3.8: [First Extension Theorem for Fa-Ext Sober space]

Let (X, 72), (X 72) and (Xs, 75) be any three FTSs and let (S(Xy), &1 ), (S(X2), &2) and (S(Xs), Eg)
be any three fuzzyg structure spaces. Also let nx,: (X1, T1) — (S(Xw), El) and nx,: (X, T2) = (S(X2), EZ ).

Then the following statements are equivalent:

(i) (Xa, T3) is a Fa-Ext Sober space;

(i) for each fuzzy quasi-homeomorphism q : (Xi, 71) — (Xa, 7) and each fuzzy continuous function f :
(X1, 1) — (X3, T3), there exists one and only one fuzzy continuous function F : (X;, 72) — (X3, T3)
suchthat Foq=1f

Proof:
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(i) = (ii) Assume that such F : (X5, T2) — (X3, T3) exists. Then Foq = f which implies S(F)°S(q) = S(f)
where S(F) : (S(X2), €2) — (S(Xa), &g) and S(q) : (S(X1), &) — (S(Xz), Ep). Given that q is fuzzy quasi-
homeomorphism, by Proposition 3.7, S(q) is a fuzzy homeomorphism. Hence S(F) = S(f) < (S(q)) . Also nx, .
F: (X5, 73) — (X, T2) —(S(X3), 53). Therefore nx,° F: (X3 12) — (S(X3), 53). Similarly S(F)e ‘r]x2 (X,
©2) = (S(%), £2) — (S(Xs), Eg). Therefore S(Ey X, ¢ (%e 72) — (S(X0) €3). By Figure 2, Ny, F =
S(F) - nX2 commutes. Consequently,

F=(Mx,) " *SE Ny, =(Nx,) " SO (S@) ™ Mx, { SE) =51 (S@) '}
X2 Ty) ———» (X3, 73)

F
T]XZ nx3
~ S(F) ~
(S(X2), & ————¥S(X4), &3)

Figure 2
Hence to verify F : (X,, 75) — (X3, T3).

F=(My, )™ e S0 (8@) ™ My, 1 (e 72 = (80X, &2) — (802 E1) — (S(X0). Eg) — (Xa, )
F=(Mx, )™ S0 = (@) N, © (X 72) — (X, 73)

(X31 Z-3) < (Xll z-]_) > (Xz, Z-2 )
f q
T])(3 nxl nXZ
(S0, &) (504, &) (50).%,)
Figure 3

Also the diagram Figure 3 is commutative. Using F, we have to prove F o q = f. Hence
Feq=(nx,) "o SMe=(S@) " Nx, =(Mx, )" SM = (S@) ™ S@)e Ny,
=(Mx,) 7 °sM°Mx, =(Mx,)" °nx, °f=f
(if) = (i) There exists a fuzzy continuous function g : (S(Xs), 53) — (X3, T3) such that
g7 M, = (Xa 79 — (S0), Eg) = (Xa, )
g° Mx, = (Xs, 73) = (Xs, 73) = Iy,

where Iy, is the identity function in (X3, 73). Therefore, g ° T]X3 = Iy, is commutative, by Figure 4. Also Figure

5 is commutative. Similarly,

Nx, © &= (60X, £3) = (Xa 72) — (S(X), &3)
Nx,°9= (S(X3), i3) — (S(X3), ‘:3) = Isxa)

(Xs:T3) > (S0 &) (KaTy) —————p (S(X), &)
nx, X,
Ix, g nx, nx,°9
(XaT5) (S(%a), &)
Figure 4: Figure 5:
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where lsxg) is the identity function in (S(Xs), &3). Hence nX3 °og = lgxs) = gonx by (i) = (ii). Therefore,

nxs is a fuzzy homeomorphism. Therefore (X3, 73) is a Fa-Ext Sober Space.
Proposition 3.9: [Second Extension Theorem for Fa-Ext Sober space]
Let (X1, 71),(X2, T2) and (X, 73) be any three FTSs and let (S(Xy), & ).(S(X2), &) and (S(Xs), &3) be

any three fuzzy E structure spaces. Letq : (X, 1) — (X5, T2) be fuzzy continuous function. If for each Fa-Ext

Sober Space (X3, 73) and each fuzzy continuous function f: (Xy, 71) — (X3, T3), there exists one and only one
fuzzy continuous function F : (X;, ) — (X3, T3) such that F o q = f. Then q is a fuzzy quasi-homeomorphism.
Proof:

To prove q is a fuzzy quasi-homeomorphism, by Proposition 3.7, it is enough to show that S(q) :
(S(X1), &1) — (S(X2), &2) is a fuzzy homeomorphism.

Let My, © (e, 72) — (SO, E2). 7%, © (X 72) — (S(X), Ex) and g (S(X2), Ep) — (S(Xu), & ) be
such that the Figures 6 commutes. Hence

(X0 7,) > (X0 T,) (Ko, Tp) ————> (S(%). &)
\ / - m\ /
S(X1), 51) (S(X1), 1)
Figure 6

g° Mx, * Q1 (%5 1) = (Xa, 72) — (S(X2), &) — (S0, &)
g My, 0 (X, 1) = (5040, &)
Nx,: (X 71) — (50X, &)
“gemy, 2q= Nx,

On the other hand, the rectangle Figure 1 is commutative. Thus (g * (@) * N, =g (S(@)* Nx,) =g
°(MNx, °d) = Mx, - Hence (g °S(q)°Nx, = Nx_ - Thus g <S(q) = Isexy) Where Ispxy) is the identity function in
(S(Xy), & ). Similarly

(S@-g)>(Mx, °D=S@° (> Nx, *D=S@° Nx,

S@-g - (Mx, “9=MNx, a4 S(@°Nx, = Nx, 9

~ S() ° 2= Isxa)
Where Igx) is the identity function in (S(X;), &2). To prove nx, °d is fuzzy quasi-homeomorphism (i.e.,

Figure 7). Since nx, is fuzzy quasi-homeomorphism, it is enough to show that q is fuzzy quasi-
homeomorphism.

(X1 7,) > (X, 7,) (X, Ty ) ———>(S(%), &)
nx, °d / nxxnxz /S(q)og
S(Xo), & (S(X%2), &)
Figure 7

(S@ ¢ 8)° Nx, © (X 1) = (50%), &) = (S(X). &)
(S@° »)° Nx, : (X ) = (50%), &)

X, | (%o 72) = (80X, &)
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Therefore (S(q) ° g) ° nx, =Nx, (By Figure 7). Since nx, is fuzzy quasi-homeomorphism and it is known

that S(q) ° g = Isxz), S(q) is fuzzy homeomorphism. By Proposition 3.7, q is fuzzy quasi-homeomorphism.
Acknowledgement:

The author is grateful to the referee for his/her useful comments which greatly improved the paper.

References:

1. Chang.C.L., Fuzzy Topological Sapecs, Journal of Mathematical Analysis and Applications, 24, 182 -
190 (1968).

2. Gierz G., Hofmann K.H., Keimel K., Lawson J.D., Mislove M. and Scott D.S., Continuous Lattices and
Domains, Cambride University, Press, 2003.

3. Karim Belaid, Othman Echi and Sami Lazaar, T(0,B) - Spaces and the Wallman Compactification,
IIMMS, 2004:68, 3717 - 3735.

4. Luoshan Xu, Continuous of Posets via Scott topology and Sobrification, Topology and its
Applications, 153 (2006): 1886-1894.

5. Luoshan Xu and Zhenyan Yuan, Decomposition Properties of Sober Topologies on the Same Sets, Int.
J. Contemp. Math. Sciences, Vol. 4, 2009, no. 28, 1397 - 1403.

6. Othman Echi, Quasi-Homeomorphism, Goldspectral Spaces and Jacspectral Spaces, Bollettino U. M. |
(8) 6-B (2003), 489-507.

7. Palaniappan N., Fuzzy Topology, Alpha Science International, Pangbourne England.

8. Wesley Kotze, Quasi-coincidence and Quasi-fuzzy Hausdorff, Journal of Mathematical Analysis and
Applications, 116, 465-472 (1986).

9. Zadeh L. A., Fuzzy Sets, Information and Control, 8 (1965), 338-353.

62



