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ABSTRACT: In this paper, we introduce the concept of H (i) connected ditopological
texture space. We develop some basic properties of bicontinuity and connectedness
in term of ditopological texture space which will used in H (i) connected ditopological
texture space. We have established some correspondence related to known structure
such as bitopological space, fuzzy lattice and topological space.
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1. Introduction

Ditopological texture space may be regarded as a natural combination of texture
space, topological space and bitopological space [14] but ditopology corresponds in
a natural way to fuzzy topology. The texture is a generalisation of the fuzzy lat-
tice. The notation of texture was introduced by Brown [7] in a point set setting for
the study of a fuzzy set. It has been proved useful as a framework to discuss the
complement-free mathematical concept. The motivation for the study of texture
space is that they allow to represent a classical fuzzy set, L-fuzzy set [12], intuition-
istic fuzzy set [1] and intuitionistic set, as a lattice of a crisp subset of some base
set. Different fuzzy topological spaces have been studied by Tripathy and Deb-
nath [19] , Tripathy and Ray [21,20] . A detailed analysis of the relation between
texture space and the lattice of fuzzy sets of various kind is found in the works
due to [1,4,5,6,3]. The concept of ditopological texture space is introduced by
Brown [15]. This paper is totally devoted to the study on bicontinuity [5], connect-
edness [11] and their applications. In this paper we use the term w — preserving
[4] [lemma 3.4] point function and difunction [4][def 2.2]. Here we introduce the
concept how to construct bicontinuous w — preserving point function and explain
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different types of bicontinuity. We introduce the notion of order ditopology, cut
point, H(i)- connected space, etc.

2. Preliminaries

Definition 2.1. Let S be a non-empty set. Then I' C P(S) is called a texturing
of S or S is said to be textured by I if

1. (T, <) is a complete lattice containing S, 0 and {A; € T',i € A}, the meet
Niea Ai and the join \/;c A Ai in T are related to the intersection and union in
(P(S), Q) by the equalities

[a] Nica Ai = Nica Ai where {A; € Ti € A, the index set}, while

[b] Vica Ai = Usen Ai where {A; € Tli € A, the finite index set }.

2. T is completely distributive.

3. T separates the points of S. Given s1 # so in S we have L € T with
s1€L,sa & L or L €l with so € L,s1 & L.

If S is textured by T, then (S,T') is called a texture space or simply a texture.
Hence a texture T on S is a set of ordinary crisp subset of S satisfying the above
properties. We regard a texture as a framework.

A surjective mapping o : T — T satisfying the condition o?(A) = A for all
AeT and for all A,B €T, AC B = o(B) Co(A) is called a complementation
on (S,T). A texture with a complementation is said to be complemented.

The sets P, = N{A|ls € A € T} and Qs = \/{Als € A € T} are called p-sets
and q-sets respectively.

For A €T the core A’ of A is given by A* = {s € S|A ¢ Qs}. The set A’ does

not necessarily belong to T" .
Example 2.2.

(a) If X is a set and P(X) the power set of X, then (X, P(X)) is the discrete
texture on X. For z € X, P, = {2z} and Q, = X — {«}.

(b) Setting I =[0,1], T ={[0,7), [0,7] | » € I} gives the unit interval texture
{I,T}.Forrel, P, =[0,r] and Q, = [0,7).

(¢) The texture {L,T'} is defined by L = (0,1], T' = {(0,7] |r € I}. For
rel, P.=(0,r] =Q,.

We procure the notation of relation, corelation and difunction. ﬁ(sﬁt), @(s’t)
will denote the p-set, g-set for the product (S x T, P(S)®T'2) of the texture (S,T')
and (T',I'2). P, Qs will denote the p-set, g-set of (S x T, I'y ®I'z). Note that

?(s,t) = {S} X Pt and @(s,t) = ((S \ s X T) U (S X Qt))

Definition 2.3. [/] Let (S,T'1) and (T,T2) be textures. Then
(1) r € P(S)®Ty is called a relation from (S,T'1) to (T,T2) if it satisfies
Rlr € Qs Po £ Qo=1 L Qo).
R2 71 & Qs = there exists s' € S such that Py € Qo and v € Qg 4.
(2) R € P(S)®Ty is called a corelation from (S,T'1) to (T,T'2) if it satisfies
CR1 P(s,t) ¢_ R, P ¢_ Qs = P(s’,t) ¢_ R.
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CR2 ﬁ(s,t) ¢ R = there exists s' € S such that Py € Qs and ﬁ(sfyt) Z R.
(3) A pair (r, R),where r is a relation and R is a corelation from (S,T1) to
(T, Tg) is called a direlation from (S,T1) to (T,T3).

Definition 2.4. [/] Let (S,I'1), (T.T2) be textures and (r, R) a direlation from
(S,T) to (T,T'2). Then the direlation (r, R) = (R, r) from (T,T3) to (S,T'1)
defined by

r o= ﬂ{a(m)h ¢ Q(Syt)}, R =\{P,5)|Pst) € R} is called the inverse
of (r,R). Similarly, v< is called the inverse of r and R the inverse of R. It is
easy to verify that R is a relation and v is a corelation from (T,T3) to (S,T'1).

Definition 2.5. [4] Let (f,F) be a direlation from (S,T'1) to (T,T'3). Then (f, F)
is called a difunction from (S,T1) to (T,T2) if it satisfies the following two condi-
tion:

DF1. Fors, s' € S, Py ¢ Qg = there exists t € T with [ ¢ @(s,t) and
Py ¢ F. B B

DF2. Fort,t' €T ands€ S, f € Qs and P(syy € F = Py € Q.

Definition 2.6. [8] Let (S,T'y), (T,T2) be textures. Let (f,F) be a difunction
from (S,T'1) to (T,T2) and A € T'y.

The image [~ A and coimage F~ A are defined by,

f7A=N{Q:lfor all s, f € Qsy = A C Qs}.

F7A=\/{Plfor all s, P54y ¢ F = P, C A}.

Definition 2.7. [8] Let (S,T1), (T,I'2) be textures. Let (f,F) be a difunction
from (S,T1) to (T,T2) and B € Ta. The inverse image and inverse coimage are
defined by,

[ B=\{P| forallt, f¢ @(s,t) = P, C B} eTly.

F< B =({Qs| for all t, ﬁ(s,t) ¢F=BCQ@}ely.

Definition 2.8. [7,15] (T, 7,k) is called a ditopological texture space on S if
(1) T C T satisfies
(a) S, 0er.

(b) Gl,GQGTéGlﬂGQET.

(c)GoeT, a0 € A=\ cnGaET.

and

(2) k CT satisfies

(a) S,0 €k
(b) Fi Fy € k= I UFQ ek
(c) Fo €k,a € A= N\, cp Ga €E.

The elements of T are called open set and element of k are called closed set.
In the case of complemented texture space, T and k are connected by the relation
k ={K(G)|G € 7}, where K(G) denote the complementation of G. (T',7,k,K) is
called the complemented ditopological texture space on a non empty set S.
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Definition 2.9. [8] Let the difunction (f,F) from (S,T'1,71,k1) to (S,Ta, 72, k2)
of ditopological texture spaces. Then

(1) (f,F) is open (co-open) if G € 11 = [7G € To(F7G € T2).

(2) (f, F) is closed (co-closed) if K € ki = 7K € ko(F7 K € ka).

Definition 2.10. [11] Let Z C S. Define
int(Z) =V{G|G € T and G C Z} (interior)
ext(Z) = \{G|G €T and GNZ =0} (exterior)
[Z]=({F|Z < F ,F €k} (closure)

Definition 2.11. [6] Let (S,T',7,k) be a ditopological texture space.

(1) If s € S, a neighbourhood of s is a set N € T for which there exists G € T
satisfying Ps C G C N € Q.

(2) If s € S, a coneighbourhood of s is a set M € T' for which there exists K € k
satisfying Ps € M C K C Q.

Definition 2.12. [5] Let (S1,T1,71,k1) and (S2,Ta, T2, ko) be a ditopological tex-
ture spaces and (f,F) be a difunction from (S1,T1) to (S2,T'2). Then

(1) (f, F) is continuous if G € To = F< G € 71.

(2) (f, F) is cocontinuous if K € kg = [ K € ky.

(3) (f, F) is bicontinuous if continuous and cocontinuous.

or, (another definition) [22] A difunction or an w—preserving point function
between the ditopological texture spaces is called bicontinuous if the inverse image
of every open set is open and the inverse image of every closed set is closed.

Definition 2.13. [11] Let (S,T') be a texture space and ) # Z C S. {A, B} C P(S)
is said to be a partition of Z if ANZ # 0, Z¢ B and ANZ =BNZ.

It can be noted that the roles of A and B may interchanged. If {A, B} is a
partition of Z, then let BNZ # 0 and Z ¢ A. LetT' = P(S), then it can be verified
that {A, S\ B} and {S\ A, B} are partition of Z in ordinary meaning. For example,
we have Z CAU(S\B), ZNA#0, ZN(S\B)#0 and ZNAN(S\ B) =0.

Definition 2.14. [11] Let (S,T,7,k) be a ditopological texture space. Z C S is
said to be connected if there exists no partition {G, F} with G € T and F € k.

Definition 2.15. [11] Z C S is a component if Z is a mazimal connected set.

3. Bicontinuitity

In this section, we establish some result on bicontinuity.

Theorem 3.1. Let (X,T'1,71,k1) and (Y, g, 72, ko) be ditopological texture spaces.
Let ¢ : X =Y be w — preserving point function. With the help of point function,
define a difunction (f,F): X —Y such that, if (f, F) is continuous then for each
z € X° and each neighbourhood V of f7(x), there is a neighbourhood U of x such
that f7(U) CV and conversely.
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Proof. Let x € X” and f7(x) € Y". Let V € I'y be a neighbourhood of £~ ()
then the set U = F* (V) € T is a neighbourhood of 2 such that U = F< (V) =
FPU) = fP(FC(V) CV = f2(U) C V. [4]theorem 2.24 (2,b)]

Conversely, let V' be an open subset of Y. Let P, be a subset of F* (V) then
f7(P;) C V, so that by hypothesis there exists a neighbourhood of U, € T'; of «
such that f7(U,) C V then U, C F* (V). It follows that F* (V) can be written
as the join of open set U,, so that it is open. O

We have the following result on the inclusion, composition, restriction of the
domain, expanding the range and Local form of the difunctions.

Theorem 3.2. Let (X;,T;, 74, ki) ;i =1,2,3 be ditopological texture spaces. Then

(a) If A is a subspace of X1, the inclusion difunction (j,J) : A — Xy is
bicontinuous.

(b) If the difunction (f,F): X1 — X5 and (9,G) : Xo = X3 are bicontinuous,
then the difunction (gof, GoF) : X1 — X3 is bicontinuous.

(¢) If the difunction (f,F) : X1 — Xy is bicontinuous and A is a subspace of
X1, then the restricted difunction (f|A, F|A): A — X5 is bicontinuous.

(d) Let the difunction (f,F): X1 — X be bicontinuous. If X5 is a subspace of
X containing the image set {7 (X1) and coimage set F~(X1), then the difunction
(9,G) : X1 — X3 obtained by restricting the range of f and corange of F is
bicontinuous. If X3 is a space having Xs as a subspace, then the difunction (h, H) :
X1 — X3 obtained by expanding the range of f and corange of F' is bicontinuous.

(e) Let X1 and Xa be ditopological texture space. The difunction (f, F) : X1 —
X is bicontinuous if X1 can be written as join of open set U, and join of closed
set Vi, such that f|U, and F|Vy is continuous and cocontinuous for each a.

Proof. (a ) If U € 71 be open in X; and V' € k; be closed in X7, then J<(U) =
U N A, which is open in A and 5 (V) = V N A, which is closed in A, (by defi-
nition of subspace ditopology texture space, one may refer to [ ]). Hence (j,J) is
bicontinuous.

(b) Let U € 73 be open in X5 and V' € k3 be closed in X3, then G (U) € 72
be open in X and ¢ (V) € kg be closed in Xy. F< (G (U)) € 71 be open in X,
and f< (¢ (V)) € k1 be closed in X;.

Then we have f< (¢ (x)) = (gof)* (z) (by lattice theory). Hence (GoF)* (U))
€ 71 is open in X; and (gof)*(V)) € ky is closed in Xy. Thus (gof, GoF) is
bicontinuous.

(¢) The difunction (f|A, F|A) equals to composite of the inclusion difunction
(4, J) : A — X5 and the difunction (f, F') : X7 — Xo, both of which are bicontinu-
ous.

(d) Let the difunction (f, F') : X1 — X5 be bicontinuous. If f7(X;) C X3 C X»
and F7(X;) C X3 C X3, we show that the difunction (g, @) : X1 — X3 obtained
from (f, F) is bicontinuous. Let B € 73 and C' € ks open and closed set in Xs.
Then B = X3NU and C = X3 NV for some open set U € 7o and closed set
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V € kq in Xo, since X3 contains the entire image set f~(X7) and and coimage set
F~(X1).

F<(U) =G (B) and f< (V) =g (C) (by elementary lattice theory).

Since the difunction F* (U) is open and f* (V) is closed. So difunction G (B)
is open and g (C) is closed.

Let the difunction (h, H) : X1 — X3 be bicontinuous. Let X3 be a subspace
of X3 and h7(x) = (foj) " (x) be the composition of the map f : X; — X3 and
j:Xo — X3 and H7(z) = (FoJ) 7 (x) is composition of the map F : X; — X,
and J : Xo — Xs.

(e) By hypothesis we can write X; as the join of the open set U, and also
join of closed set V,, such that f|U, and F|V, is continuous and cocontinuous for
each a. Let U be open set in X; and V be closed set in X;.Then

FEU)NUas = (fIUa) 7 (U) and f~(V) N Ve = (F[Va) 7 (V),

then both the expressions represent the set of those point z lying in U, for
which f(z) € U and y lying in V,, for which f(y) € V. Since f|U, is continuous,
so F<(U)N U, is open in U, and F|V, is cocontinuous, so f< (V) NV, is closed
in V. Hence F<(U)NU, and f< (V) NV, are open and closed in X.

But F<(U) = V,(F-(U)NU,) and f<(V) =V _(fT(V)NV,). So that
F<(U) and f< (V) are open and closed in X;. Hence (f, F) is bicontinuous. O

Now we establish a result on Maps into product.

Theorem 3.3. Let (f,F) : A — X5 x Xa be given by the equation [~ (a) =
(fi7(a) , f37(a)) and F~7(a) = (Fy " (a) ,F57(a)) Then (f, F) is bicontinuous if and
only if the maps fi7 : A — Xy, f57 : A — Xy are continuous and F;7 : A — X3,
F57 @ A — Xo are cocontinuous. The maps f1, fa are called the coordinate of image
set f and Fy, Fy are called the coordinate of coimage set F.

Proof. Let the difunction (71,I11) : X7 X Xo — X7 and (me,Ils) : X7 X Xo —
X5 be projections onto the first and second factors respectively. These maps are
bicontinuous. For II57(U) = U x X3 and 77 (V) = V X X, are open and closed
according to U and V are open and closed in X1, II§ (Y) = X3 x Y and 75 (Z) =
X1 X Z are open and closed according to Y and Z are open and closed in Xbs.

Note that for each a € A,

f1(a) = m1(f(@)), Fi(a) = T (F(a)) and f3(a) = ma(f(a)), Fa(a) = Ia(F(a))

If the difunction (f, F') is bicontinuous, then the coordinate difunctions must be
bicontinuous. Conversely, Suppose (f1, F1) and (f2, F3) are bicontinuous. We show
that for each basis element U x E and cobasis element V' x F' for the ditopological
texture space X7 X Xa, then their inverse images F'< (U x E) and f*(V x F) are
open and closed. A pointa € F*¥(UXE) = f*(UxE)ifand only if f(a) € UX E,
that is if and only if fi1(a) € U and fa(a) € E.

Similarly for b € f<(V x F) = F*(V x F) if and only if F(b) € V x F, that
is if and only if Fy(b) € V and Fy(b) € F.

Therefore F< (U x E) = F{ (U) N F5 (E)

and
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FoVxF) = fi= (V)N f5 (F),
where (f1, F1) and (fa, F2) are bicontinuous functions. So their intersection is
also bicontinuous, which implies (f, F') is bicontinuous. O

4. Connectedness

Theorem 4.1. Let {S, I',7,k} be a ditopological texture space on S. P be a
connected space and ext(P) N P =0 then P is also connected.

Proof. Let P be not connected then there exists A € 7, B € k such that AN P =
BNP, ANP # 0, P ¢ B. Since P is connected . It is obvious that PNA = PN B.
So either ANP =0 or P C B.
Case (1) Let AN P = (), then
A Cext(P), since ext(P)N P =( = AN P =, which is a contradiction.
Case (2) Let PC B = P C B B is closed set, and we arrive at a contradiction.
Hence P is connected. O

Corollary 4.2. Let Z C S be a connected set, Z C A C [Z] and ext(Z) N A = ().
Then A is also connected.

Definition 4.3. Let X be an ordered set and (X,T,7,k) be a ditopological texture
space. Assume that X has more then one element. The collection of the sets of the
form (a,b) or [ag,b), where ag is the smallest element of X if it exists or (a,bo],
where by is the largest element of X if it exists. Such type of set act as base element
which belong to T.

Similarly the set of the form [a,b] or (ap,b], where ag is the smallest element
of X if such exists or [a,by), where by is the largest element of X if such exist.
Such type of set act as cobase element which belong to k. It generates a ditopology
texture space on X known as order ditopology texture space.

Definition 4.4. In order ditopology texture space having X = R and ordered set
R has binary operation < is referred as euclidean ditopology texture space.

Example 4.5. The order ditopology texture space on set N of natural number is
discrete ditopology texture space where the elements of the base are given by
{n} =M —e,n+e); n€ N and ¢ is taken howsoever small real number.
Similiarly, cobase are
{n}=[Mn-en+e.

Theorem 4.6. The ditopological texure space (R,T, T, k) with usual order ditopol-
ogqy texture space is connected.

Proof. Let {A € 7,B € k} C T be a Partition of R. Take a € A, b € B. Suppose
for convenience that a < b = p, C pp. The interval [a, b] is contained in R. Hence
[a,b] is a partition of Ag = AN Ja,b], Bo = BNla,bl. It is obvious that Ay = By
[by definition of partition]. But according to our assumption [a, b] has partition.
So either [a,b] N Ay # 0 or [a,b] ¢ By.
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Here we consider Ag € 71 and By € k; in the subspace ditopology texture space
([a,b],T1, 71, k1) which is same as order ditopology texture space.
The set Ay and By is non-empty because a € Ay C By .

Remark Let (X,T',7, k), where X is any set. Suppose {A € 7,B € k} C T be
a partition of Z C X then it must satisfy the condition A N (X — B) = () (where
(X-B)cX)= ACB.

Let ¢ = Sup{Ao}.

We show that P. ¢ Ay C By, which contradicts to the fact that {Ag, By} be
the partition of [a, b].

Case 1. Suppose P. C By. Then P. # P,. So neither P, = P, nor P, C
P. C P, because By is closed in [a,b]. Hence the must be some interval of the
form [c, e] contained in By. If P. = P, we have a contradiction according to our
assumption point ¢ = sup{Ag}.If P, C P. C P, then there exists a point z such
that P, C P, C P. which is again a contradiction according to our assumption
point ¢ = sup{Ap}.

Case 2. Suppose P. C Ay = P, C Ay C By. So P. C By which is Case 1,
which is a contradiction.

Hence R with usual order ditopology texture space is connected. O

Definition 4.7. {S, T'} be texture space non empty set S C X and S be connected
space. A point p of S is called cut point of S means point p separates S provided
{A,B} CT is a partition[11] of T = S — p. Otherwise p is a non-cut point of S.

Definition 4.8. let (S,T', 7, k) be a ditopological texture space. Let p,q be points of
the connected space S. We denote E(p,q), the subset of S consisting of the points
p and q together with all cut points of S that separates p and q.

The separation order in E(p,q) is defined as follows:

Let x,y be two points in E(p,q), then x precedes y, x <y in E(p,q) if either
x =p orif x separates p and y in S.

Theorem 4.9. Let (S,T',7,k) be a ditopological texture space. If p,q are two points
of connected space S. The separation order in E(p,q) is a simple order.

Proof. For each point x in E(p,q), © # p or ¢ then there exist a separation in
S —x = T (say), such that {A, € 7,B, € k} C I' is a partition of T, where
p € {A., B.}, ¢ € {As, B.}. It is easy to check that ext(A) N{A, U{z}} =0. So
by Corollary 4.1.1, we have A, U {z} is connected.

In the above partition, A, and A4 do not contain point r and s respectively but
B, and By contains the point r and s respectively. Let r» and s be two points in
E(p,q) —p —q. If s is not in B,, then A, contain A, Ur and B contain B,.. To
see this note that in first case the connected set A, Ur contain p but not contain s
and so lies entirely in As. The set Bs N{A, Ur} # (. So B, must lies in B;. The
second case is similar.

Let r and s be two points of E(p,q) —p — q. If neither s € A, nor s € B,, then
P. C P in E(p,q). If neither r € Ag nor r € By, then Ps C P, in E(p,q). Hence
any two element in E(p, ¢) are ordered.
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No element of E(p, q) precedes itself.

If P, C P, then {A,Ur} C A,. If P, C P, then {A; Us} C A; means
{A,Ur} Cc Ay C {AsUs} C Ay

Which implies {A, Ur} C Ay, it follows that P, C P;. Hence any two element
in E(p, q) are simple ordered.

The case FE(p,q) = pU q is trivial. O

5. H(i) Connected Space

In this section we introduce the notion of H (i) connected sets in ditopological
texure space and study its different properties.

Definition 5.1. A ditopological texture space is H (i), if every open cover of X has
finite subcollection such that closure of the member of that subcollection cocovers
X.

We assume ditopological texture space to be non-degenerate, which means that
the space contains at least two points. ctX will be used to denote the set of all cut
point of a space X. For x € ctX, a separation A and B of X — {x} will be denoted
by A, and B,. AL will be used to denote A, U {x}. We denote [A]x means the
closure of A in the space X.

Lemma 5.2. Let X be an H (i) space, {P,, A} C X.
(i) If A is H(i), then AU {x} is H(7).
(i) If A, X — [A] = B are open in X and AN [B] =0, then [A] is H(i).

Proof. (i) Let Y = AU {z}. Since for an open cover { = {G, such that A € A }
of YinY, {H)x = GxN A such that A € A} is an open cover of A in A and A is
H(%). Therefore there exists A1, A2, A3, Ag.....A, € A such that A = [J{[H},]a such
that i = 1,2,3,...,n}. For each \, [H)]a C [Ha]y C [GAly. So A C J{[Gx,]y such
that i = 1,2,3..n}. Now choose Gy, € £ containing x, AU {z} = [J{[Gx,]y such
that i = 0,1,2,3...n}.

(1) To show that [A] is H(i), let {G such that A € A} be an open cover of [A]
in [A]. Then [4] = V/{G) such that A € A}. Aseach G, is open in [A], we can write
Gx = Hy N [A4] for some Hy open in X. Therefore [A] C \/{H, such that A\ € A}.
Given that X —[A] = B is open set in X and X = \/{H) such that A € A}UB. Let
H, = Band A" = {t} UA. Since X is H(i), X = |J{[H),] such that i = 1,2...n}
for some A, Az, Ag....\p € A'. Therefore A = (J{[H\,] N 4; i =1,2,3,....,n}. So
A C U{[Hx, N A] such that ¢ = 1,2..n} as A is open in X. This implies that
A C U{[Hx, N [4]] such that i = 1,2...n} and therefore A C [J{[G},] such that
i =1,2..n}. Given that X — [A] = B, so obvious [A]N B =0 = AN B =10. Also
we have by hypothesis, AN [B] =0 and A is open. Therefore we can suppose that
t & {1, A2, As...\n,}. This implies [A] = U{[Gx,] N [4]; i = 1,2,3,....,n} and so
[A] = U{[Gx,]a such that i = 1,2...n}. This establishes, [A] is H (7). O
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Lemma 5.3. For a connected space X, if € is a chain of member of the form { A%
such that x € ct(X)} covering X, then for each A; € &, there exists A}, € & such
that Py # P, and P, C A;.

Proof. Suppose that there is some A% € ¢ such that P, ¢ Ay forall Ay €€, Py #
P,. Then A% ¢ Ay for all Ay € &, P, # P,. Since § is a chain, Aj C A} for all
Ay €&, Py # P,. Thus X = Aj. This implies that X — {z} = A,, which is not
possible. Hence the result. O

Theorem 5.4. Let X be a connected space and x € ctX. Lety be a non-cut point
of A in A% and Py # P,. Then y is a non cut point of X.

Proof. Since y is a non-cut point of A% in A%, AX — {y} is connected. Since
B} = BN {x} is connected because B is connected and z is a cut-point. Therefore
(A:r — {y}) N B is connected. But X — {y} = (4% — {y}) N B, so X — {y} is

connected. Thus y is a non-cut point of X. O

Theorem 5.5. Let H be a subset of a connected space X. Let P, C H be such
that H — {a} C ctX. If A%(a) C H for every P, C H — {a}, then H is connected.

Proof. Let W = \/{A%(a) such that P, C H —{a}}. Since W is connected, as join
of connected set whose meet is non-empty. For each P, C H — {a}, P, C AL C W.
Thus H ¢ W. On the other hand, if P, C W, then P, C A;(a) for some P, C
H — {a} and by assumption A} (a) C H, so P, C H. Thus H = W and thus is
connected. O

References

1. Krassimir T. Atanassov. Intuitionistic fuzzy sets. Fuzzy Sets and Systems, 20(1):87 — 96,
1986.

2. Lawrence M. Brown and Murat Diker. Ditopological texture spaces and intuitionistic sets.
Fuzzy Sets and Systems, 98(2):217 — 224, 1998. Topics of the Mathematics of Fuzzy Objects.

3. Lawrence M. Brown and Murat Diker. Paracompactness and full normality in ditopological
texture spaces. Journal of Mathematical Analysis and Applications, 227(1):144 — 165, 1998.

4. Lawrence M. Brown, Riza Ertiirk, and Senol Dost. Ditopological texture spaces and fuzzy
topology, i. basic concepts. Fuzzy Sets and Systems, 147(2):171 — 199, 2004.

5. Lawrence M. Brown, Riza Ertiirk, and Senol Dost. Ditopological texture spaces and fuzzy
topology, ii. topological considerations. Fuzzy Sets and Systems, 147(2):201 — 231, 2004.

6. Lawrence M. Brown, Riza Ertiirk, and Senol Dost. Ditopological texture spaces and fuzzy
topology—iii: Separation axioms. Fuzzy Sets and Systems, 157(14):1886 — 1912, 2006.

7. L.M. Brown. Ditopological fuzzy structure 1. Fuzzy system A.I.Marg, 3(1), 1993.

8. L.M. Brown and M.M. Gohar. Compactness in ditopological texture space. Hacettepe Jour.
Math. Stat., 38(1):21-43, 2009.

9. R. Ciegis, A. Stikonas, O. Stikoniené, and O. Subo¢. Stationary problems with nonlocal
boundary conditions. Math. Model. Anal., 6(2):178-191, 2001.

10. E.A. Coddington and N. Levinson. Theory of Ordinary Differential Equations. McGraw Hill
Book Co., Inc., New York, Toronto, London, 1955.



11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

H (i) CONNECTED DITOPOLOGICAL TEXTURE SPACE 97

Murat Diker. Connectedness in ditopological texture spaces. Fuzzy Sets and Systems,
108(2):223 — 230, 1999.

J.A Goguen. L-fuzzy sets. Journal of Mathematical Analysis and Applications, 18(1):145 —
174, 1967.

J.R.Munkres. Topology. PHI Learning Private Limited,Delhi,INDIA.

J. C. Kelly. Bitopological spaces. Proceedings of the London Mathematical Society, s3-
13(1):71-89, 1963.

L.M.Brown. Ditopological fuzzy structure 2. Fuzzy system A.I Marg, 3(2), 1993.

S.K. Ntouyas. Nonlocal initial and boundary value problems: a survey. In A. Canada,
P. Drabek, and A. Fonda, editors, Handbook of Differential Equations, volume 2 of Ordinary
Differential Equations, pages 461-558, North Holland, 2005. Elsevier.

M.Yakout O.A.E.Tantawy, S.A.El-Sheikh and A.M.Abd El-Latif. On connectedness in di-
topological texture spaces. Annals of Fuzzy Mathematics and Informatics, 7(2):343-354,
2014.

S. Ramkumar. Hausdorff connectifications. Applied General Topology, 2014.

B.C. Tripathy and S. Debnath. On fuzzy b-locally open sets in bitopological spaces. Songk-
lanakarin Journal of Science and Technology, 37(1):93-96, 2015.

B.C. Tripathy and G.C. Ray. Mixed fuzzy ideal topological spaces. Applied Mathematics and
Computation, 220:602—607, 2013.

B.C. Tripathy and G.C. Ray. On §-continuity in mixed fuzzy topological spaces. Boletim da
Sociedade Paranaense de Matemdtica, 32(2):175-187, 2014.

F. Yildiz. Completeness types for uniformity theory on textures. Filomat, 29(1):159-178,
2015.

Ajay Kumar Saw,

Mathematical sciences Division,

Institute of Advanced Study in Science and Technology,
Guwahati-781085,Assam, India.

E-mail address: ajayrocks795@gmail.com

and

Binod Chandra Tripathy,

Department of Mathematics,

Tripura University ,

Agartala-799022, Tripura,India.
E-mail address: tripathybc@yahoo.com



	Introduction
	Preliminaries
	Bicontinuitity
	Connectedness
	H(i) Connected Space 

