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1. INTRODUCTION

The concept of fuzzy sets was introduced by Zadeh [14]. Fuzzy sets have ap-
plications in many fields such as information [1I] and control [12]. Pawlak [9] in-
troduced the concept of rough sets. Nanda and Manjumdar [8] introduced and
studied fuzzy rough sets. Atanassov [2] introduced and studied intuitionistic fuzzy
sets. T.K.Mandal and S.K.Samanta [10] introduced the concept of intuitionistic
fuzzy rough sets and studied some related concepts. The theory of fuzzy topolog-
ical spaces was introduced and developed by Chang [5]. H.Hazra, S.K.Samanta
and K.C.Chattopadhyay [6] introduced the topological space in an intuitionistic
fuzzy rough sets. The method of centered system in the theory of topology was
introduced by S.Iliadis and S.Fomin in [10]. In 2007, the above concept was ex-
tended to fuzzy topological spaces by M.K.Uma, E.Roja and G.Balasubramanian
[13]. L.M.Brown [3] is introduced the concept of texture space. Later M.Diker [4]
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discussed the concept of compact space in Ditopological texture space. Also the
concept of a wallman-type compactification of texture spaces was introducted by
Aysegul Altay and M. Diker [I]. In this paper, the concepts of intuitionistic fuzzy
rough centred texture di - structure space and intuitionistic fuzzy rough centred tex-
ture di - function are introduced. Some interesting properties are discussed. In this
connection, the concept of intuitionistic fuzzy rough centred texture di - structure
compactification is established.

2. PRELIMINARIES

Let (V,B) be an rough universe V is an non empty set and B is a Boolean sub
algebra of an Boolean algebra of all subsets of V.. Let arough set X = (X, Xy/) € B2
with X, C Xy.

Definition 2.1 ([8]). A fuzzy rough set (briefly FRS) in X is an object of the form
A= (Ap, Ay) where Aj, and Ay are characterized by a pair of maps Ay, : X; — &
and Ar : X — Z with Ap(x) < Ap(z), Vo € X where (£, <) is a fuzzy
lattice(i.e completed and completely distributive lattice whose least and greatest
elements are denoted by 0 and 1 respectively with an involutive order reversing
operation/ : ¥ — Z.

Definition 2.2 ([8]). For any two fuzzy rough sets A = (A, Ay) and B = (Bg, By)
in X,
(i) Ac Biff Ap(z) < Br(x), Vx € X1 and Ay(z) < By(z) Vo € X,
(i) A=Biff AC Band B C A.
If {A; : i € J} be any family of fuzzy rough sets in X, where A; = (A;r, A;v) then
(i) E = ; Ai where Er(x) = VA;(x), Vo € X1 and Ey(x) = VAjy(x), Vo € Xy
(i) £ =, A; where Fy(z) = NA;(x), Vo € X1, and Fy(x) = ANy (x), Vo € Xy

Definition 2.3 ([10]). If A and B are fuzzy sets in X and Xy respectively where
X1, C Xy . Then the restriction of B on X}, and the extension of A on Xy (denoted
by Bsr, and Ay respectively) are defined by complement of an FRS A = (A, Av)
in X are denoted by A = ((A),(A)y) and is defined by (A)z(z) = (Ap>z) (),

Vz € X1 and (A)y(x) = (Ar<y)'(x), Vo € Xy. For simplicity we write (Ap, Ay)

instead of ((A)r, (A)v).

Definition 2.4 ([10]). If A and B are two FRSs in X with B C A and A C B, then
the ordered pair (A, B) is called an intuitionistic fuzzy rough set (briefly 7TFRS) in
X. The condition A C B and B C A are called intuitionistic condition (briefly IC)

Definition 2.5 ([10]). Let P = (A, B) and Q = (C, D) be two IFRSs in X. Then
(i) PcQif AcCand BDD
(i) P=Qiff PC Qand Q C P.
(iii) The complement of P = (A, B) is denoted by P’ | is defined by P’ = (B, A).
(iv) For IFRSs P; = (A, B;) in X, i € J, define | J,c; Pi = (U,;cy Ai,Nicy Bi)
and (Ve ; Bi = (Mies Ais Uie s Bi)-

Theorem 2.6 ([10]). Let P = (A,B), Q = (C,D), R= (E,F) and P, = (4;, B),
i€ J be IFRSs in X. Then
(ij PNP=P=PUP
700
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(i) PNQ=QNP,PUQ=QUP,

(iii) (PNQ)NR=PN(QNR), (PURQ)UR=PU(QUR),
(iv) PNQCP,QCPUQ

(v PCQandQCR=PCR

(vi) bcVieJ={,e, PCcQ

(v1) QcPVzeJéQcﬂleJ
(viii
(i
(
(
(xi

<

i) QU (Nies ) = Nics (QU P)

ix) QN (Uies i) =Uies, (QNE)

x) (PY=P

Xl) PcQQse P cq

) UZEJ( ) ﬂzEJ P’L and ﬂzEJ( ) UZEJ Pl

Theorem 2.7 ([10]). If A be any FRS in X, 0 = (01,0y) be the null FRS and

1= (11,1p) be the whole FRS in X, then (i) 0 C A C 1 and (ii) 0 = ii=0.
Definition 2.8 ([10]). 0* = (0,0) and 1* = (I,1) are respectively called null IF RS
and whole TFRS in X. Clearly (0*) = 1* and (1*) = 0*.

Theorem 2.9 ([10]). If P be any IFRS in X, then 0* C P C 1*

Definition 2.10 ([6]). Let X = (X, Xy) be a rough set and 7 be a family of
IFRSs in X such that

(i) 0%1* e,

(i) PNQ €7 for any P,Q € 7;

(iii) Peric A= Jca P ET

Then 7 is called a topology of IF'RSs in X and the pair (X, 7) topological space
of IFRSs in X. Every member of 7 is called open ITFRS. An IFRS C is called
closed IFRS if C' € 1

Definition 2.11 ([7]). Let R be a fuzzy Hausdorff space.A system p = {A,} of
fuzzy open sets of R is called fuzzy centred if any finite number of fuzzy sets of the
system has a non zero intersection.

Definition 2.12 ([3]). Let S be a set.Then . C p(5) is called a texturing of S
and S is said to be textured by .Z if

(1) & Cis a complete lattice containing S and ¢ and for any index set I and A; €
£, the meet \\,.; A; and the join \/,_; Ai in . are related with the intersection and
union in p(S) by the equalities A, ; A; = [);c; Ai , forall I, while \/;; A; = ¢, A
for all finite I.

(2) . is completely distributive.

(3) £ separates the points of S.That is, given s; # so in S we have L € ¥ with
s1€L ,s9¢ L or Le L withsge X s1¢%L

If S is textured by . then (S5,.7) is called a texture space or simply a texture.
Hence a texturing .Z on S is a set of ordinary crisp subsets of S satisfying the above
properties.

Definition 2.13 ([3]). (&, 7, K) is called a ditopological texture space on S if 7 C &
satisfies the following conditions
(i) S,9per
(11) If Gl,Gg c€7then GiNGy €71
701
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(iii) If G; € 7 for i € J then \/,. ;G € T
and K C .Z satisfies the following conditions
(i) S,¢pek

(11) If F1,F5 € K then FiUF, €

(iii) If F; € K for i € J then \,.; F; € K

3. INTUITIONISTIC FUZZY ROUGH CENTRED TEXTURE DI - STRUCTURE
COMPACTIFICATION

Definition 3.1. An intuitionistic fuzzy rough topological space (X,T) is called an
intuitionistic fuzzy rough Hausdorff space (or) intuitionistic fuzzy rough 75 space
if for each pair of non zero intuitionistic fuzzy rough sets A = (P,Q) and B =
(L, M) such that A # B , where P = (P, Py), Q@ = (Qr,Qu), L = (L1, Ly)
and M = (M, My) are fuzzy rough sets of X , then there exist open intuitionistic
fuzzy rough sets C = (U,V) and D = (G, H) where U = (Ur,Uy), V = (Vi, V)
G = (Gr,Gy) and H = (Hp, Hy) are fuzzy rough sets of X such that A C C,
BCDand CND=0*

Definition 3.2. Let (X,T) be an intuitionistic fuzzy rough Hausdorff space and a
system p = {A;} where each A; = (P;,Q;) is an open intuitionistic fuzzy rough set
and P, = (P;,, P;,) and Q; = (Q;,,Qi,, ). Then p is said to be an intuitionistic fuzzy
rough centred system if any finite collection of A; such that A; N A; # 0%, for @ # j.
The system p is said to be an intuitionistic fuzzy maximal rough centred system
(or) intuitionistic fuzzy rough end if it cannot be included in any larger intutionistic
fuzzy rough centered system.

Notation 3.1. Let Dx = {p;/i € J} be a non empty set where each p; is an
intuitionistic fuzzy rough centred system in an intuitionistic fuzzy rough Hausdorff
space (X,T) and J is an index set. Now, p(Dx denotes the power set of D x.

Definition 3.3. Let ©x = {p;/i € J} be a non empty set where each p; is an
intuitionistic fuzzy rough centred system in an intuitionistic fuzzy rough Hausdorff
space (X,T) and J is an index set. Then . C p(Dx) is said to be an intuitionistic
fuzzy rough centred texturing of ® x and ®x is said to be an intuitionistic fuzzy
rough centred textured by % if

(i) (&, Q) is a complete lattice containing ® x and ¢, for any index set J and
A € &, i € J the meet A\, ; A; and the join \/,.; A; in £ are related with the
intersection and union in p(®x) by the equalities A, ; A; = [, Ai for all J, while
Vies Ai = U, Ai for all finite J.

(ii) Z is completely distributive.

(iii) & separates the points of D x. That is, if p; # ps in Dx, then L € £ with
pr€Ll,ppgLorLe ? withp, € L,p1 € L.

If © x is intuitionistic fuzzy rough centred textured by £ then (D x,.%) is said to
be an intuitionistic fuzzy rough centred texture space. Every member of (D x,.Z) is
said to be an intuitionistic fuzzy rough centred texture open set and the complement
of intuitionistic fuzzy rough centred texture open set is said to be an intuitionistic
fuzzy rough centred texture closed set.
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Definition 3.4. Let (D x,.Z) be an intuitionistic fuzzy rough centred texture space.
then (Dx,.Z, %, R) is said to be an intuitionistic fuzzy rough centred texture di -
structure space on ®x if the collection of intuitionistic fuzzy rough centred texture
open sets T satisfies the following conditions.

(i) Dx,0€%.

(11) If Gi,Gy € ¥ then G1 NGy € F.

(111) If G; € T for i € J then ViEJ G; € %.

and if the collection of intuitionistic fuzzy rough centred texture closed sets K
satisfies the following conditions.

(i) Dx,6€ k.

(ii) If Fy, F5 € R then F; U Fy € R

(iii) It F; € & for i € J then A, F; € &.

Definition 3.5. Let (Dx,.%1) and (Dy, %) be intuitionistic fuzzy rough centred
texture spaces and let v : Dx — Dy be a function. Then v is said to be an
intuitionistic fuzzy rough centred texture

(i) one to one function if each pair of distinct points of D x , their images under
v are distinct.

(ii) onto function if p; € Dy, then ps = v(p1) for at least one ps € Dx.

(iil) bijective function, if v is both intuitionistic fuzzy rough centred texture one
to one function and intuitionistic fuzzy rough centred texture onto function.

Definition 3.6. Let (Dx,.%) be an intuitionistic fuzzy rough centred texture space
and v : .Z — £ be an intuitionistic fuzzy rough centred texture bijective function.
Then 7 is said to be an intuitionistic fuzzy rough centred texture complementation
if

(i) y(y(P))=~*P)=Pforall P € Z.

(ii) If P C Q then y(Q) C v(P), for P,Q € Z.

Note 3.1. (i) An intuitionistic fuzzy rough centred texture space (D x,.Z) with an
intuitionistic fuzzy rough centred texture complementation is said to be an intuition-
istic fuzzy rough centred complemented texture space and is denoted by (D x,-Z, 7).
(ii) In general there is no relation between intuitionistic fuzzy rough centred tex-
ture open set and intuitionistic fuzzy rough centred texture closed set in an intuition-
istic fuzzy rough centred texture di - structure space (Dx,-Z,%,R). If v is an intu-
itionistic fuzzy rough centred texture complementation, then R = {~(G)/G € T}.

Definition 3.7. Let (Dx,-Z, %, &) be an intuitionistic fuzzy rough centred texture
di - structure space. Then
(i) o C ¥ is said to be an intuitionistic fuzzy rough centred texture di - structure
subbase of ¥ if every element of ¥ is a supremum of finite intersection of sets of o.
(ii) § C R is said to be an intuitionistic fuzzy rough centred texture di - structure
subbase of R if every element of £ is an intersection of finite unions of sets of §.

Definition 3.8. Let (D x,-Z) be an intuitionistic fuzzy rough centred texture space.
Then for each pi,ps € Dx the P - set and Q - set are defined and denoted by
P, =n{L € Z/p1 € L} and Qp, = U{P,, /p2 & P,, } respectively.
Note 3.2. The set P, is the smallest element of . containing p;.
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Definition 3.9. Let (Dx,,.%;) be an intuitionistic fuzzy rough centred texture
spaces with Dy, NDx, = ¢ for i # j . Let Dx = [J,c;Px, and £ = {A/A C
Dx,ANDx, € Z,i € J}. Then the intuitionistic fuzzy rough centred texture
space (Dx,-Z) is said to be the sum of the disjoint intuitionistic fuzzy rough centred
texture spaces (Dx,,.Z;) and it is denoted by ®;cDx,.

Note 3.3. Let Dx,p(Dx)) , (Dy,Q) be an intuitionistic fuzzy rough centred
texture spaces and p(Dx) ® Q = {A; x B;/i € J,A; € p(Dx)andB; € Q}. Now,
(Dx XDy, p(Dx)®Q) denotes the product intuitionistic fuzzy rough centred texture
space.

Definition 3.10. Let (Dx X Dy, p(Dx) ®.ZL) be the product intuitionistic fuzzy
rough centred texture space. Then

(i) P-set is denoted and defined by P,, 4,) = {p1} X Py,.

(ii) Q-set is denoted and defined by Q,, 4,) = (Dx \ {P1} x Dy) U (Dx x Q)
where p; € Dx and ¢; € Dy.

Definition 3.11. Let (Dx x Dy, p(Dx) ® QL) be the product intuitionistic fuzzy
rough centred texture space. Then 7 is said to be an intuitionistic fuzzy rough
centred texture relation from (Dx,.Z) to (Dy, Q) if

(i) r gé(m)ql) and P, Z Qp,, then 7 Z Q(,, 41 B
(ii) 7 € Q(p, q1), then there exists p» € D x such that P, Z Qp, and 7 € Q(p, 4,)-

Definition 3.12. Let (Dx X Dy, p(Dx) ® QL) be the product intuitionistic fuzzy
rough centred texture space. Then R is said to be an intuitionistic fuzzy rough
centred texture co - relation from (Dx,.%) to (Dy, Q) if

(i) f(pl#h) ¢ Rand Py, € Qp,, then Pp,.a1) < R, .

(ii) P(p,,q) £ R, then there exists po € D x such that Py, Z Qp, and Py, 4,) € R.

Definition 3.13. Let (Dx,p(Dx)) and (Dy, Q) be any two intuitionistic fuzzy
rough centred texture spaces. If r is an intuitionistic fuzzy rough centred texture
relation and R is an intuitionistic fuzzy rough centred texture co-relation, then
the pair (r, R) is an intuitionistic fuzzy rough centred texture di - relation from

(Dx,9(Dx)) to (Dy, Q).

Note 3.4. Let (Dx,.¢) and (Dy, Q) be any two intuitionistic fuzzy rough centred
texture spaces and the pair (r, R) is an intuitionistic fuzzy rough centred texture di
- relation from (Dx, p(Dx)) to (Dy, Q). Then an

(i) intuitionistic fuzzy rough centred texture inverse di - relation of an intuitionis-
tic fuzzy rough centred texture di - relation (r, R) is also an intuitionistic fuzzy rough
centred texture di - relation from (Dy, Q) to (Dx,-%) which is denoted as (R, )
where 77 = ({Q g, 1) /7 € Qepy g1y} a1d BT = V{P (4, 1)/ Pipr.ar) € R}

(ii) intuitionistic fuzzy rough centred texture image and an intuitionistic fuzzy
rough centred texture co-image are denoted and defined as 1~ A = ({Q,, /for every
p1, i 7 L Qpy gr)» then A C Qp, } and R~ A = \/{P,,/ for every p1, if P(,, 4,) £ R,
then P, C A} for all A € .Z respectively.

Definition 3.14. Let (Dx,.%) and (Dy, Q) be any two intuitionistic fuzzy rough
centred texture spaces and the pair (f, F') be an intuitionistic fuzzy rough centred
704



G. K. Revathi et al./Ann. Fuzzy Math. Inform. 7 (2014), No. 4, 699-714

texture di - relation from (Dx,.%) to (Dy,Q) . Then (f, F) is said to be an
intuitionistic fuzzy rough centred texture di - function from (Dx,.%) to (Dy, Q) if

(i) for p1,p2 € Dx and P,, Z Q,,, then there exists ¢ € Dy with f Z Q,, 4))
and P(pz,(h) g F.

(ii) for q1,q2 € Dy and p1 € Dx , f £ Q(ph(h) and ﬁ(m,@) Z F, then Py, Z Q,,.

Definition 3.15. Let (D x,-%) be an intuitionistic fuzzy rough centred texture space
and the pair (¢,7) be an intuitionistic fuzzy rough centred texture di - relation from
(Dx,.Z) to (Dy, Q) . Then (i,7) is said to be an intuitionistic fuzzy rough centred
texture identity di - function from (Dx,.Z) to (Dy, Q) if i = \/{Pp, p,)/P1 € Dx}
and 7 = ﬂ{Q(phPl)/pl € CDX}

Definition 3.16. Let (Dx,.21) , (Dy,. %) and (Dz,.Z3) be any three intuitionistic
fuzzy rough centred texture spaces and for any intuitionistic fuzzy rough centred
texture relation f and intuitionistic fuzzy rough centred texture co-relation F from
(Dx,2) to Dy, %) and for any intuitionistic fuzzy rough centred texture relation
¢ and intuitionistic fuzzy rough centred texture co-relation G from (Dy,.%,) to
(Dz,25), an

(i) intuitionistic fuzzy rough centred texture composition g o f from (Dx, %)
to (Dz,23) is denoted and defined as go f = \/{ P, u,)/there exists ¢1 € Dy with
FZ Qg and g Z Quuy}

(ii) intuitionistic fuzzy rough centred texture composition G o F from (Dx,.%)
to (Dz,23) is denoted and defined as G o F' = [{Q(p, u,)/ there exists ¢; € Dy
with P(;Dl,!h) ¢ F and P(t,u) Z G} .

Note 3.5. Let (f, F) and (g, G) be any two intuitionistic fuzzy rough centred tex-
ture di - relations from (Dx, %) to (Dy, %) and from (Dy, %%) to (Dz,.Ls)
respectively. Then the composition of intuitionistic fuzzy rough centred texture di
- relations (f, F') and (g, G) is also an intuitionistic fuzzy rough centred texture di -
relation (go f,G o F) from (Dx,. %) to (Dz,.%Ls).

Definition 3.17. Let (Dx,.Z) be an intuitionistic fuzzy rough centred texture
space and a family 5 C & is said to be an intuitionistic fuzzy rough centred
texture filter if

() o¢

(ii) for all A,B € 5, then ANB € J,

(i) Ae ', Be £ and AC B then B € /2.

Definition 3.18. Let (Dx,.Z) be an intuitionistic fuzzy rough centred texture
space and a family 4 C £ is said to be an intuitionistic fuzzy rough centred texture
co - filter if

() Dx¢9,

(i) T A, Be¥,then AUB<€Y,

(i) IfAc¥ ,Be £and BC Athen B Y.

Definition 3.19. Let (Dx,.Z,7,%, K) be an intuitionistic fuzzy rough centred com-
plemented di - structure texture space. Then a set A C ¥ x £ is said to be an
intuitionistic fuzzy rough centred texture di - family on ® x.
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Note 3.6. An intuitionistic fuzzy rough centred texture di - family 2 satisfying
2A C T x K is an intuitionistic fuzzy rough centred texture open and co-closed di -
family, and 2 C R X ¥ is an intuitionistic fuzzy rough centred texture closed and
co-open di - family.

Definition 3.20. Let (Dx,.-%Z, T, ) be an intuitionistic fuzzy rough centred texture
di - structure space. Then an intuitionistic fuzzy rough centred texture di - family
Z is an intuitionistic fuzzy rough centred texture di - filter on D x if

(i) F = x 4 where S is an intuitionistic fuzzy rough centred texture filter
and ¢ is an intuitionistic fuzzy rough centred texture co-filter on D x.

(ii) for every (H,G) € %, H £ G.

Definition 3.21. Let (Dx,.%Z, T, &) be an intuitionistic fuzzy rough centred texture
di - structure space. Then an intuitionistic fuzzy rough centred texture di - filter
F = XY (resp.,.F =4 x H ) is said to be an intuitionistic fuzzy rough centred
texture closed co-open (resp., open co - closed ) di - filter on Dy if 5 C K and
G C % (respY CTand Z CR.

Definition 3.22. Let (Dx,.%,v,%,R) be an intuitionistic fuzzy rough centred
complemented di - structure texture space. Then an intuitionistic fuzzy rough
centred texture di - family 2 has the finite exclusion property (in short..fep) if

Niey F; € Ui, Gy, for every(F;,G;) € A, i =1,2,...,n.

Definition 3.23. Let (Dx,.%Z,v,%, R) be an intuitionistic fuzzy rough centred com-
plemented texture di - structure space and .# be an intuitionistic fuzzy rough cen-
tred texture difilter.Then % is said to be an intuitionistic fuzzy rough centred tex-
ture complemented difilter if the following condition holds .That is, (H,G) € .Z if
(v(G),7(H)) € F .

Definition 3.24. Let (Dx,Z,%, &) be an intuitionistic fuzzy rough centred di -
structure texture space . be an intuitionistic fuzzy rough centred texture maximal
(closed co-open ) complemented di - filter on Dx. If (H,G) & F#, then there exists
(E,F)e % such that HNE C GUF.

Proposition 3.25. Let (Dx,.Z,v,%,8) be an intuitionistic fuzzy rough centred
di - structure texture space and F be an intuitionistic fuzzy rough centred texture
mazimal (closed co-open ) complemented di - filter on D x. Then

(i) If (H,¢) & F and (E,¢) & F, then (HUE,¢) & .F.

(i) If (H,¢) ¢ F and (Dx,G) ¢ F, then there exists (E,F) € .F such that
HNECF and ECGUPF.

Proof. (i) Assume that for an intuitionistic fuzzy rough centred texture maximal
(closed co-open ) complemented di - filter % on Dx, (H,¢) ¢ F and (F,¢) & F
where H,E € R and ¢ € €. By Definition 3.24., HN K C LU¢ and ENM C
N U ¢ for some (K,L) and (M,N) € .% where K,M € f and L, N € ¥. Clearly,
(HNK)U(ENM)CLUN and (KNM,LUN) e %. If (HUE,¢) € #, then
((KNM)N(HUE))and(LUN)) € %#. Hence, (KNM)N(HUE))Z (LUN).
But, (KNM)N(HUE)) C (HNK)U(ENM)) C (LUN) is a contradiction.
Hence, (HUE, ¢) & Z.
706
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(ii) By Definition 3.24., HNK C L and M C GUN for some (K, L) and (M, N) €
F K.M e Rand L,N € . Clearlyy, KN M CLUNUG. Let E = KN M and
F=LUN. Then FECGUF. Since HNK CL, HNKNM C LU N. Therefore,
HNECEF. O

Definition 3.26. Let (Dx,.%, T, 8) be an intuitionistic fuzzy rough centred texture
di - structure space and .% be an intuitionistic fuzzy rough centred texture di - filter
on Dx . Then .# is said to be an intuitionistic fuzzy rough centred texture maximal
di - filter on © x if there exists no intuitionistic fuzzy rough centred texture di - filter
on ® x which is finer than .%.

Definition 3.27. Let (Dx,.%Z, T, ) be an intuitionistic fuzzy rough centred texture
di - structure space and .% be an intuitionistic fuzzy rough centred texture maximal
di - filter on Dx . Then .# is said to be an intuitionistic fuzzy rough centred
texture free maximal di - filter on ©x if ¥ # %, for every p1 € Dx where
Fp, ={(K,L)/P,, CK and L C UplgPPQ P,, where K € f and L € T}.

Remark 3.28. Let (Dx,.Z,%, R) be an intuitionistic fuzzy rough centred texture di
- structure space and C be the family of all intuitionistic fuzzy rough centred texture
free maximal closed co-open di - filters on ®x and 7' = {(K,L)/P,, C K and L C
UP1€Pp2 P,,,K € R,L C T} be the family of all maximal closed co-open di - filters

on Dx. Consider the intuitionistic fuzzy rough centred texture space (C, %) where
p(C) = € is intuitionistic fuzzy rough centred texture, 7 = {¢(B)/B € <},
Y(B) = {Fp,/p1 € B € £} and ¢ 1 £ — Z be an intuitionistic fuzzy rough
centred textural isomorphism. Now , (§Dx,7 &%, T, &) be an intuitionistic fuzzy
rough centred texture di - structure space where £Dxy = TUC, T ®% = TU%. Now,
for every K € £ and for every G € T define the sets K}, = {F /(K,¢) € & € £Dx}
and GY = {7 /(Dx,G) ¢ F € £Dx}. Every member of T, can be written as the
union of elements of Gj; and every member of &, can be written as the intersection
of elements of K.

Definition 3.29. Let (Dx,.%, %, R) be an intuitionistic fuzzy rough centred di -
structure texture space and V € .Z and let £V = {ANV/A € £}. Then ¥ = £V
is called an intuitionistic fuzzy rough centred texture induced structure on V and
(V,7) is said to be an intuitionistic fuzzy rough centred principal subtexture of
®x,Z). UTV ={GNV/G € T} and &Y = {KNV/K € &} then (TV,8Y) is
said to be an intuitionistic fuzzy rough centred texture induced di - structure on
V and (V,.Z,%V,8Y) is said to be an intuitionistic fuzzy rough centred principal
subtexture di - structure space of (Dx,.%, %, R).

Definition 3.30. Let (f, F') be an intuitionistic fuzzy rough centred texture di -
function from (Dx,. %, %1, 1) to (Dy, L, To, &) and (V,.Z, TV, 8Y) be an intu-
itionistic fuzzy rough centred principal subtexture di - structure space of (Dy, %, o,
R2). Then the intuitionistic fuzzy rough centred texture di - function (fo xv, Foy xv
): (Dx,LA,%1,81) — (V,.Z,TV,&Y) is said to be an intuitionistic fuzzy rough cen-

L : : : =D xxV .
tred texture restriction di - function of (f, F) if fo,xv = \/{P(pi:l) / there exists

_ — DXV .
p2 € Dx , Py, L Qp, and [ Z Qy, 41 }and Fo, xy = ﬂ{Q(pf;l)/ there exists

p2 €A, sz ¢ Qpl and ﬁ(pleh) ZF }
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Note 3.7. Let (Dx,.%Z,%, R) be an intuitionistic fuzzy rough centred texture di -
structure space. Let (i4,Z4) be an intuitionistic fuzzy rough centred texture identity
di - function of the intuitionistic fuzzy rough centred principle subtexture (A4, Z4).
Then (in, xa,ZoyxA) is the intuitionistic fuzzy rough centred texture restriction of
(ioy,Zo,) to the intuitionistic fuzzy rough centred principal subtexture (A, #£4)

Definition 3.31. Let (Dx,.4) , (Dy,-%) and (D7, %) be any three intuitionistic
fuzzy rough centred texture spaces. Let (f, F)) be an intuitionstic fuzzy centred
texture di - function from (Dx,.71) to (Dy,22) , (9,G) be an intuitionstic fuzzy
centred texture di - function from (Dy, %) to (Dz, %), A € £ and B € L.
Then

(i) goyxBo faxoy = (90 f)axp and Go, xB © Faxn, = (G o F)axs.

(11) ( )CXA = (fAXC') and (FH)CXA = (1‘7A><C)H WhCI‘CAEf1 andC’efg.
(ill) feua(M) = f"(MnNA) for every M, A € £ and B € %.
(

IV) ( ) = (f®X7><®Y7F®X7><©Y)'

Definition 3.32. Let (Dx,.21) and (Dy, %%) be any two intuitionistic fuzzy rough
centred texture spaces. Let (f, F') be an intuitionstic fuzzy centred texture di - func-
tion from (Dx,. %) to (Dy, %) and (i,Z) be an intuitionistic fuzzy rough centred
texture identity di - function from (Dx,.4) to (Dx,.Z1).Then

() (£F)o(i,7)=(foi,FoT) = (£,F).

(i) i~ =T and I~ =1.

@ (1. 7)” = (F~ ),

iv) foF*“ Digp, and f~ o F D Ig,.

Definition 3.33. Let (Dx,.%,%1, R1) and (Dy, %, Ta, R2) be any two intuitionis-
tic fuzzy rough centred texture di - structure spaces and (f, F) : (Dx,.%4,%1,R1) —
(Dy, Lo, Ta, R2) be an intuitionistic fuzzy centred texture di - function. Then it is
said to be an intuitionistic fuzzy centred texture

(i) surjective di - function if F o f< CZg, and iy, C fo F.

(ii) injective di - function if F*~ o f Cig, and ig, C f~ o

Definition 3.34. Let (Dx,.%4,%1, 1) and (Dy, %, To, Ra) be any two intuition-
istic fuzzy centred di - structure texture spaces and (f, F') be an intuitionistic fuzzy
rough centred texture di - function from .2} to .%. Then (f, F) is said to be an
intuitionistic fuzzy rough centred texture

(i) continuous di - function if G € T, then F(G) € %;.

(ii) co-continiuous difunction if K € Ry, then f(K) € &;.

(iil) bicontinuous difunction if it is both intuitionistic fuzzy rough centred texture
continuous difunction and intuitionistic fuzzy rough centred texture co continuous
difunction.

(iv) di - homoemorphism if it is intuitionistic fuzzy rough centred texture bijective
di - function, intuitionistic fuzzy rough centred texture bi - continuous di - function,
and its inverse is an intuitionistic fuzzy rough centred texture bicontinuous di -
function.

(v) open di - function if G € %5, then [~ (G) € F5.

(vi) closed di - function if K € Ry, then f7(K) € &;.
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Definition 3.35. Let (Dx,.%,%, &) be an intuitionistic fuzzy rough centred di -
structure texture space. Let G € T\ {¢} and K € 8\ {Dx}.

(i) TGENA#¢for every G € T\ {¢}, then A is said to be an intuitionistic
fuzzy rough centred texture dense in D x.

(i) If A Z K for every K € R\ {Dx },then A is said to be an intuitionistic fuzzy
rough centred texture co - dense in ® x.

(iif) f GNA € K for every G € T and K € 8\ {¢} where G € K, then A is said
to be an intuitionistic fuzzy rough centred texture bi - dense in © x.

Definition 3.36. Let (Dx,.%,%1, K1) and (Dy, L, To, R2) be an intuitionistic
fuzzy rough centred texture di - structure spaces and (f, F) be an intuitionistic
fuzzy rough centred texture di - function from Z; to %. Then (f, F) is said to
be an intuitionistic fuzzy rough centred texture di - embedding from % to %5 if
there exists an intuitionistic fuzzy rough centred texture bi-dense di - structure pric-
ipal subtexture (N, 2N, TN, 0Y) of (Dy, Lo, Ta, Ro) such that (foxn, Foxxn):
(Dx,A) — (N, £)) is an intuitionistic fuzzy rough centred texture di - homeo-
morphism. If (Dy, %%, Ta, Re) is an intuitionistic fuzzy centred texture di - compact
space, then ((f, F), (Dy, L, %a,R2)) is said to be an intuitionistic fuzzy rough cen-
tred texture di - compactification of (Dx,. %, %1, R1).

Definition 3.37. Let (@X,fl,il,ﬁl), (Qy,jg,sz,ﬁg) and (92,9%3,53,?{3) be
an intuitionistic fuzzy rough centred texture di - structure spaces. Let (f, F) is
an intuitionistic fuzzy rough centred texture di-function from (Dx, %,%1, K1) to
Dy, L,%2,R2) and (g,G) be an intuitionistic fuzzy rough centred texture di-
function from (Dy, %%, %a,Ro) to (Dz,-L5,%3,83). If there exists an intuitionis-
tic fuzzy rough centred texture restriction di-function (h, H) : (Dx,-%,%1, K1) «
(@Y,Zg,zgg,ﬁg) of (g o f, G (¢] F), then
(1) (99yxD2 © foxxDy )DxxDy= (9Dy xDy s foxxDy) = (90y, foxxDy)
(11) (Gf‘DyX@z © F’DX XQY)CDX XDy = (GDY X©Y7F©X XQY): (G©Y7F53X ><33Y)'
(iii) (g’DyX@Z ofgxxgy)b_xx@y = (fSyXDX’gb_Zx@y)@Yx’Dx
= (fgyxi)xvggyxi)y :
(iv) (Goyxo,© FQXXQY)B)(X’DY = (ngxi);{?GEZny)@YX@X
= F§Yx©X>G5y><®Y :

Proposition 3.38. (irxeny © fu,Zrxeny © Fy) is an intuitionistic fuzzy rough
centred texture di - embedding from (Dx, L, %, R) to ((Dx,T ®C,Ts, Rs)

Proof. Let (Dx,.Z,%, &) be an intuitionistic fuzzy rough centred texture di - struc-
ture space and (§Dx,7 €, T, R.) be an intuitionistic fuzzy rough centred texture
di - structure space as in Remark 3.28., Assume an intuitionistic fuzzy rough cen-
tred principal subtexture di - structure space (T, (7 @ €)7, %%, &7) of (£Dx,7T @
€, %y, R). Suppose that (fy,Fy) is an intuitionistic fuzzy rough centred texture
di - function from (Dx,Z, T, R) to (T, (T & €)T, T, &) and (irxeox, Irxeny)
(T(T o), 3T &) — (¢Dx,T © ¢, 3., R.) are any two intuitionistic fuzzy cen-
tred texture di - functions. Clearly, (irxeny © fy,Zrxeny © Fy) : (Dx, 2L, %, R) —
(EDx,T ® €,%«,R.) is an intuitionistic fuzzy rough centred texture di - func-
tion. Assume an intuitionistic fuzzy rough centred texture restriction di - function
((iTxfgx Ofw)ﬁx xXT's (ITXfQX OFﬁ/ﬂ)@x ><T) : (©X7$a z, ﬁ) - (T’ (TQB%)T? T37 RZ)
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by Definitions 3.3., 3.4., 3.9., (i7xeny © fy)oxx7 © (Trxeny © Fyp)oox1)™
= (irxenx © fu)oxxT 0 (Irxeny © Fy)ryo,
= (irxenx © fy)oxxT 0 (Fy, o (Irxenx)” )Txox
= (irx¢ox © fy)oxxT 0 (Fy © (Zepyx1))Tx0x
= (ipo fy)o (Fl‘p_ oZr)
= (ir o fy) o (Fy oir)
= fy o Fy 2ir.
hence, by Definition 3.31., (irxem « © fyr, Zrxem x 0Fy) is an intuitionistic fuzzy rough
centred texture surjective di - function.
similarly, ((irxenx © fy)oxxT)™ © (Zrxenx © Fy)oxxT

iTxeDx © [p)Txmy © (Trxenx © Fp)oxxT

fy o (Zgi)XxT))’DxXTO(ITX&@X o Fy)rxoy
fy oip)o(IroFy)

=(fy oZr)o(Zro Fy)

=fy oFy 2Iny

= (i
= (fy o (iTxenx)oyx1 © ITxenx © Fy)Txm
= (
= (

Therefore, (irxem 0 fy, Irxem  ©Fy) is an intuitionistic fuzzy rough centred texture
injective di - function. Now let H NT € Tz . Therefore H = \/,;(H;)% where
H; € T for every j € J.
Then
(Zrxenx o Fy)oxxr)” (HNT) = ((Trxeox o Fy) " (HNT))
= ((Fy o (Zrxenx) " )(HNT))

= F (Zeox 7)) \/ (H)ENT)
jeJ

FJ(.\G/J((I@XXT)“)(Hj)*T nT)
=Fy <]\€(]<Hj)*z nT)
=y (].\/J Fy(H.
=V fi;w(Hj))
jes

:\/HjET.

jeJ

Hence, (irxenx © fuZrxenx © Fy)oexr is an intuitionistic fuzzy rough centred
texture continuous function. Similarly, it is also an intuitionistic fuzzy rough centred
texture co-continuous function. Therefore, (irxemy © fuy, Zrxenyx © Fyp)oxx 1S an
intuitionistic fuzzy rough centred texture di-continuous function.
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Take H € €. Then

(irxenx © fp)oxxT(H) = (irxeny © fu)(H) = irxen (fy(H))
=idcny (fu(H)) = fy(H) = Hz NT.

Hence, (i7x¢ny © fy, Irxemx © Fy) is an intuitionistic fuzzy rough centred texture
open di - function. Similarly, it is also an intuitionistic fuzzy rough centred texture
closed di - function from D x to 7.

Let G = V¢, Gi. and K = [\, K; where Gj_ € T° K € 8.,G €
T and K € KR! such that G ¢ K. Then for some i € Jy, G;_ & Njes, Kj, and
hence , for some i € J1, G;_ € K7 . Then G;_ £ Qz and Pz € K _and this gives
®x,G;) ¢ F and (Kj,¢) € F . By Proposition 3.1 (ii), there exists (K, H) € .F
such that K C G; U H and K; N K C H where # is an intuitionistic fuzzy rough
centred texture maximal closed co - open di - filters on ® x where K € R and H € ¥.
Since K € H, choose some p; € ®x where K € @), and P,, € H. Then P, C G;
and hence, G; € Uplgpp2 Pp,. That is, (Dx,G;) ¢ Fp, and so Py, € Gi_NT.
Further, since P,, € H and P,, € K; N K, P,, ¢ K; implies that (K;,¢) & F)p,
where %, = {(K,L)/P,, C Kand L C Uplesz P,, where K € fand L € T}.
That is , Pz, ¢ K; . Hence, Py, ¢ ﬂjeJK;-‘ﬁ. Therefore , G;_NT € mjeJ K3,
and so V;c; GI_NT & (;c,, Kj,- As aresult, by complete distributivity of the
direct sum 7 & €, (V,e;, Gi ) NT € (e, Kj,- That is, GNT ¢ K. Hence,
(T,(T ® ¢)7, %L, &T) is an intuitionistic fuzzy rough centred texture di - dense
space. Hence, (irxeny © fu,Zrxeny © Fy) is an intuitionistic fuzzy rough centred
texture di - embedding from (Dx,Z, %, R) to (EDx,7 & F, T, Rs). O

Definition 3.39. Let (Dx,-%, T, &) be an intuitionistic fuzzy rough centred texture
di - structure space. Then (D x,.Z,v, T, K) is said to be an intuitionistic fuzzy rough
centred texture semi-weakly Ty space if P, # P,, implies that there exists B € TUR
with Ppl gB g sz or sz g B g Qpl-

Definition 3.40. Let (Dx,.-%, T, &) be an intuitionistic fuzzy rough centred texture
di - structure space and {(F;,G;)/i € J} = D C £ x £ be an intuitionistic
fuzzy rough centred texture di - family on (Dx,.#,%,R). Then D is said to be
an intuitionistic fuzzy rough centred texture di - cover of (Dx,.Z,%, R) if for all
partitions J; and Jy of J, then mieJl F; C \/z‘eJ2 G;. f F; € ¥ (resp.,, F; € ¥ ) and
G; € R (resp., G; € T ) then D is said to be an intuitionistic fuzzy rough centred
texture open co - closed ( resp., closed co - open ) di - cover.

Definition 3.41. Let (Dx,.%Z, T, ) be an intuitionistic fuzzy rough centred texture
di - structure space and {(F;,G;)/i € J} = D C £ x Z be an intuitionistic
fuzzy rough centred texture di - family on (Dx,. %, %, K). If D is an intuitionistic
fuzzy rough centred texture di - cover of (Dx,.%, %, R), then for every finite sets

{i17i27 77/77,} and {jlaj?? "'7jm}7 ﬂz:l K’Lk g U;’ﬂ:l HlJ

Definition 3.42. Let (Dx,.Z, %, &) be an intuitionistic fuzzy rough centred texture
di - structure space and D = {(F;, G;)/i € J} be an intuitionistic fuzzy rough centred
texture di - family on (Dx,.Z,%, ). Then

711



G. K. Revathi et al./Ann. Fuzzy Math. Inform. 7 (2014), No. 4, 699-714

(i) domain of D is denoted and defined as {F;/i € J} and range of D is denoted
and defined as {G;/i € J}. (ii) D is said to be an intuitionistic fuzzy rough centred
texture finite co - finite difamily if domD and ranD are finite.

Note 3.8. Let (Dx,-Z) be an intuitionistic fuzzy rough centred texture space. Then
(i) For A,B € Z if A ¢ B, then there exists p; € Dx with A ¢ Q,, and
Ppl Z B.
(i) A=(W{Qp,/Pp, £ A} forall Ac 2.
(ili) A= \{P,, JAZ Py, } for all Ae 2.

Definition 3.43. Let (Dx,-%, T, &) be an intuitionistic fuzzy rough centred texture
di - structure space. Then (Dx,.Z, %, R) is said to be an

(i) intuitionistic fuzzy rough centred texture compact space if whenever ® x =
\/ieJ G, G; € X, 1 € J, there is a finite subset J, of J with D x = UjeJo Gj.

(ii) intuitionistic fuzzy rough centred texture co - compact space if whenever
Nics Fi = ¢, F; € R, i € J, there is a finite subset J, of J with ﬂjeJo F; =¢.

(iii) intuitionistic fuzzy rough centred texture di - compact space if it is both an
intuitionistic fuzzy rough centred texture compact spac and an intuitionistic fuzzy
rough centred texture co-compact space.

Definition 3.44. Let (Dx,-%, T, &) be an intuitionistic fuzzy rough centred texture
di - structure space and .% be an intuitionistic fuzzy rough centred texture di - filter
in ®x. If % has the finite exclusion property, then there exists an intuitionistic
fuzzy rough centred texture maximal di - filter ¢ in © x such that % C ¥.

Proposition 3.45. Let ((Dx,T ® ¥, T, Rs) be an intuitionistic fuzzy centred di -
structure texture space. Then (§Dx,T & €, %, R) is an intuitionistic fuzzy rough
centred texture semi-weakly Ty space and intuitionistic fuzzy rough centred texture
dicompact space.

Proof. Let (Dx,.%,%, &) be an intuitionistic fuzzy rough centred texture di - struc-
ture space , .# and ¢ are intuitionistic fuzzy rough centred texture maximal closed
co - open filters in ((Dx,7 ® €,%«,Rs) and Pz # Py. Then % # ¢. Since F
and ¢ are intuitionistic fuzzy rough centred texture maximal filters, % ¢ ¢ and
9 ¢ Z. Hence, for some (K,G) € .7, (K,G) ¢ 4 where K € 8 and G € ¥. Now,
®@x,G) ¢ G or (K,¢0) € 9. If (K,9),(Dx,G) € F, then Py C Gx C Qz or
Pz C K}, C Qg for some K € R and G € ¥. By the similar way, 4 Z .# implies
that Pz C G¥ C Qg or Py C Kf C Qz, for some G’ € T and K’ € R. Therefore,
(EDx,T ®E, %y, Rs) is an intuitionistic fuzzy rough centred texture semi-weakly Tp
space.

Let B be an intuitionistic fuzzy rough centred texture closed co - open di - filter in
(EDx,T ®E,%., Rs). Consider the intuitionistic fuzzy rough centred texture closed
co - open di - family % = {(K,G) | K € &,G € T and (K}, G%) € B}. Since B is
an intuitionistic fuzzy rough centred texture closed co-open di-filter , (K3, G%) € B.
Then, K} ¢ G%. Therefore, K} € G% C |JG%. Therefore, K} ¢ UG%.
for every K € R,G € T. Clearly, % has finite-exclusion property. Hence, there
exists an intuitionistic fuzzy rough centred texture maximal closed co-open di - filter
F1 € £Dx such that F C %#. Let (K, H) € B where K € &, G € T. Suppose that,
Pz ¢ K or Pz C H. If Pz ¢ K then there exists I’ € & such that K C F} and
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Pz, ¢ F}. Clearly, (Fi§,¢*<) € B and therefore, (F,¢) € .# C %, and so Pz C F};
is a contradiction. Now, let .#; € H. For some G € ¥, Pz, C G% C H and hence,
(Dx%,G%) € B. Then (Dx,G) € F C .F; gives the contradiction Pz, ¢ G%.

Let # = {(H;, K;) | i € J} be an intuitionistic fuzzy rough centred texture open
co-closed dicover where H; € T and K; € f and assume that {Dx C \/,.,(H;, Kj).
Suppose that .# has no intuitionistic fuzzy rough centred texture finite co-finite sub-
dicover such that {Dx € ;. (Hi, K;). Since . is an intuitionistic fuzzy rough
centred texture dicover, then for all partitions {J1, J2} of J, ;c; Ki € V,cj, Hi.
By our assumption, for every finite sets {41, i2, ..., i} and {j1, j2, ., Jm }» (Npeq Kir Z
U;.":l H;,. Hence, the intuitionistic fuzzy rough centred texture di - family A =
{(K;, H;) | i € J} has finite exclusion property. Then, by Definition 3.44., there
exists an intuitionistic fuzzy rough centred texture closed co-open maximal di -
filter B containing A. But there exists an intuitionistic fuzzy rough centred texture
closed co-open maximal di - filter .# € £Dx such that for all i € J, P C K;
and Pz ¢ H;. If {Jy, J2} is the partition where J; = J\ {j} and Jo = {j}, then
Nie 5, Ki € Hj, which is a contradiction. Hence, .# has no intuitionistic fuzzy
rough centred texture finite co-finite sub-dicover such that {Dx C /. 5o (Hiy Ki).
Therefore, (£Dx,7 @ €,%., &) is an intuitionistic fuzzy rough centred texture
dicompact space. O

Remark 3.46. From Propositions 3.25 and 3.28, it is clear that ((i7xeo « 0 fys Irxem x
oFy), (D x,T®%F,%., Ry)) is an intuitionistic fuzzy rough centred texture di - struc-
ture compactification.
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