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ABSTRACT. The purpose of this paper is to introduce the (r,s) intu-
itionistic fuzzy quasi uniform faintly regular G5 continuous mapping and
to study the interrelations among the intuitionistic fuzzy quasi uniform
continuous mappings introduced with suitable examples. Also, (r,s) intu-
itionistic fuzzy quasi uniform RGs compact space, (r,s)intuitionistic fuzzy
quasi uniform regular Gs connected set are introduced and studied with
reference to (r,s) intuitionistic fuzzy quasi uniform faintly regular Gs con-
tinuous mapping.
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1. INTRODUCTION

The concept of fuzzy set was introduced by Zadeh[11]. Since then the con-
cept has invaded nearly all branches of Mathematics. Chang[4] introduced and
developed the theory of fuzzy topological spaces and since then various notions in
classical topology have been extended to fuzzy topological spaces. Fuzzy sets have
applications in many fields such as information [10] and control [9]. Atanassov [3]
generalised fuzzy sets to intuitionistic fuzzy sets. Cocker [6] introduced the notions
of an intuitionistic fuzzy topological space, intuitionistic fuzzy continuous mapping
and some related concepts. Anjan Mukherjee ([1] and [2]) introduced and stud-
ied the concept of fuzzy faintly continuous functions and fuzzy faintly o-continuous
functions. G.K.Revathi,E.Roja and M. K. Uma ([7] and [§]) studied intuitionistic
fuzzy regular Gs set and also introduced and studied (r,s) intuitionistic fuzzy quasi
uniform topological space, (r,s) intuitionistic fuzzy quasi uniform regular Gj set
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and (r,s) intuitionistic fuzzy quasi uniform regular G5 compactness.The purpose of
this paper is to introduce (r,s) intuitionistic fuzzy quasi uniform faintly regular Gs
continuous mapping and to study the interrelations among the intuitionistic fuzzy
quasi uniform continuous mappings introduced with suitable examples. Also, (r,s)
intuitionistic fuzzy quasi uniform RGy compact space, (r,s)intuitionistic fuzzy quasi
uniform regular G5 connected set are introduced and studied with reference to (r,s)
intuitionistic fuzzy quasi uniform faintly regular Gs continuous mapping.

2. PRELIMINARIES

Definition 2.1 ([3]). Let X be a non empty fixed set and I the closed interval
[0,1]. An intuitionistic fuzzy set (IFS) A is an object of the following form A =
{{z,pa(x),va(x)) : © € X} where the mapping pa : X — I and y4 : X — [
denote the degree of membership (namely p4(z)) and the degree of non membership
(namely v4(z)) for each element z € X to the set A respectively and 0 < pa(z) +
va(x) < 1 for each x € X.Obviously, every fuzzy set A on a nonempty set X is an
IFS of the following form A = {(z,pua(z),1 — pa(x)) : z € X}. For the sake of
simplicity, we shall use the symbol A = (x, pa(x),va(x)) for the intuitionistic fuzzy
set A= {(z,pa(x),va(z) : x € X)}. For a given non empty set X, denote the family
of all intuitionistic fuzzy sets in X by the symbol ¢X.

Definition 2.2 ([3]). Let A and B be IFS’s of the form A = {(x, ua(z),va(x)) :
z € X} and B = {{(z,up(x),v5(z) :}x € X}. Then

(i) AC Bifandonlyif pa(z) < pp(x) and y4(x) = v5(x)

(i) A= {{z,ya(2), pa(z)) : v € X}

(i) AN B = {(z, 4 () A (@), 74(@) V 15(2)) : 2 € X}

(iv) AUB = {(z, ua(2) v 5 (2),74(2) A 15(2)) : = € X}

Definition 2.3 ([4]). An intuitionistic fuzzy topology ( IFT ) in Coker’s sense on a
non empty set X is a family 7 of IFSs in X satisfying the following axioms.

(Tl) O~ ,1,\, cT

(Ty) G1NGy €71 for any G1,G2 € T

(T5) UG; € 7 for arbitrary family {G;/i € I} C 7

In this paper by (X, 7) or simply by X we will denote the Cocker’s intuitionistic
fuzzy topological space (IFTS). Each IFSs in 7 is called an intuitionistic fuzzy open
set (IFOS) in X. The complement A of an IFOS A in X is called an intuitionistic
fuzzy closed set (IFCS) in X.

Definition 2.4 ([5]). Let a and b be two real numbers in [0,1] satisfying the in-
equality a + b < 1. Then the pair (a,b) is called an intuitionistic fuzzy pair. Let
(a1, b1),(az,b2) be any two intuitionistic fuzzy pairs. Then define
(1) (a1,b1) < (aa,be) if and only if a1 < as and by > bs.
(2) (a1,b1) = (aa,be) if and only if a1 = as and by = bs.
(3) If {{a;,b;/i € J)} is a family of intuitionistic fuzzy pairs, then V{(a;, b;) =
<\/a1‘, /\b1> and /\<a1‘,bi> = (/\ai, \/bl>
(4) The complement of an intuitionistic fuzzy pair (a,b) is the intuitionistic
fuzzy pair defined by (a,b) = (b, a)
(5) 1~ =(1,0) and 0~ = (0, 1).
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Definition 2.5 ([§]). Let Qx denotes the family of all intuitionistic fuzzy mappings
f:¢X — ¢X with the following properties.
(1) f(0~) =0~,
(2) AC f(A) for every A € (¥
(3) f(UA;) = Uf(A;) for every A; € (X,ieJ
For f € Qx, the function f~1 € Qx is defined by f~1(A) = N{B/f(B) C A}
For f,g € Qx, we define, for all A € ¢¥X,
fg(A) =n{f(A1) Ug(A2)/A1 U Ay = A},(f 0 g)(A) = f(9(A))

Definition 2.6 ([8]). Let U : Qx — Iy xI; be an intuitionistic fuzzy mapping. Then
U is called an intuitionistic fuzzy quasi uniformity on X if it satisfies the following
conditions.

(1) U(f1 T f2) 2U(fr) NU(f2) for fir, f2 € Qx

(2) For f € Qx we have U{U(f1)/fio f1 C f} DU(S)
(3) If f1 O f then U(f1) D U(S).

(3) There exists f € Qx such that U(f) = (1,0)

Then the pair (X,U) is said to be an intuitionistic fuzzy quasi uniform space.

Definition 2.7 ([8]). Let (X,U) be an intuitionistic fuzzy quasi uniform space.
Define, for each r € (0,1] = Iy, s € [0,1) = [; with r + s <1 and A € ¥
(r,s)IFQIy(A) = U{B/f(B) C A for some f € Qx with U(f) > (r,s)}

Definition 2.8 ([8]). Let (X,U) be an intuitionistic fuzzy quasi uniform space.
Then the mapping Ty : (X — Iy x I; is defined by

Tu(A) = U{(r,s)/(r,s)IFQI(A) = A, r € Iy, s € I with r + s < 1}.
The the pair (X, Ty,) is called an intuitionistic fuzzy quasi uniform topological space.
The members of (X, Ty) are called (r,s) intuitionistic fuzzy quasi uniform open sets.

Note 2.9 ([8]). The complement of (r,s) intuitionistic fuzzy quasi uniform open set
is called (r,s) intuitionistic fuzzy quasi uniform closed set.

Definition 2.10 ([8]). Let (X, Ty) be an intuitionistic fuzzy quasi uniform topo-
logical space and A be an intuitionistic fuzzy set. Then the intuitionistic fuzzy set
A is said to be a (r,8) intuitionistic fuzzy quasi uniform regular G5 set if there exists
a (r,s) intuitionistic fuzzy quasi uniform regular open set U such that U C A C
(r,s)IFQocly(U) where r € Iy,s € I; with r + s < 1. The complement of (r,s)
intuitionistic fuzzy quasi uniform regular Gy set is said to be an (r,s) intuitionistic
fuzzy quasi uniform regular F, set.

Definition 2.11 ([8]). Let (X, Ty) be an intuitionistic fuzzy quasi uniform topo-
logical space and {V;/i € J} be a family of (r,s) intuitionistic fuzzy quasi uniform
regular G; sets in (X, Tys). Then {V;/i € J} is said to be a (r,s) intuitionistic fuzzy
quasi uniform regular Gs cover of (X, Ty) if U;e Vi = 10

Definition 2.12 ([8]). Let (X, T;,) be an intuitionistic fuzzy quasi uniform topolog-
ical space .Then (X, Ty,) is said to be a (r,s)intuitionistic fuzzy quasi uniform regular
Gs Tu,,, space if every (r,8) intuitionistic fuzzy quasi uniform regular Gj set is a
(r,s) intuitionistic fuzzy quasi uniform regular open set.
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Definition 2.13 ([8]). Let (X, Ty) be an intuitionistic fuzzy quasi uniform topolog-
ical space and A be an intuitionistic fuzzy set. Then the intuitionistic fuzzy quasi
uniform interior of A is denoted and defined by

(r,s)IFQinty(A) = U{B/B C A and B is an(r,s) intuitionistic fuzzy quasi uniform
open set where r € Iy,s € I} with r + s < 1}.

Definition 2.14 ([8]). Let (X, Ty) be an intuitionistic fuzzy quasi uniform topolog-
ical space and A be an intuitionistic fuzzy set. Then the intuitionistic fuzzy quasi
uniform closure of A is denoted and defined by
(r,s)IFQcly(A) = N{B/B 2 A and B is an (r,s) intuitionistic fuzzy quasi uniform
closed set where r € Iy,s € Iy with r +s <1 }.

3. (R,S) INTUITIONISTIC FUZZY QUASI UNIFORM FAINTLY REGULAR G
CONTINUOUS MAPPING

Definition 3.1. Let (X,Tj) be an intuitionistic fuzzy quasi uniform topological
space and A be any intuitionistic fuzzy set in (X, Ty). Then the (r,s) intuitionistic
fuzzy quasi uniform @ interior * of A is denoted and defined as

(r,s)IFQbintf,(A) = U{B/ C is a (r,s) intuitionistic fuzzy quasi uniform regular
open set, C # 0. ,C C B C (r,8)IFQinty(A) and (r,s)IFQcly (C) C A}

Definition 3.2. Let (X,Tj) be an intuitionistic fuzzy quasi uniform topological
space and A be any intuitionistic fuzzy set in (X, Ty). Then the (r,s) intuitionistic
fuzzy quasi uniform 6 closure * of A is denoted and defined as

(r,s)IFQOcl;(A) = N{B/ C is a (r,s) intuitionistic fuzzy quasi uniform regular
closed set, C' # 1., (r,8)IFQcly(A) C B C C and A C (r,s)[FQinty (C)}

Definition 3.3. Let (X,Ty) be an intuitionistic fuzzy quasi uniform topological
space, A be an intuitionistic fuzzy set in (X, Ty) and & = {(r, s)[FQ0int},(A)} U0~
be a collection of intuitionistic fuzzy sets.Then A is said to be (r,s) intuitionistic
fuzzy quasi uniform 6* open set (inshort, (r,s)IFQUE*OS) if A € &.

Definition 3.4. Let (X,Ty) be an intuitionistic fuzzy quasi uniform topological
space and A be an intuitionistic fuzzy set. Then the intuitionistic fuzzy quasi uniform
regular 6* interior of A is denoted and defined by

(r,s)IFQro*inty (A) = U{B/B C A and B is a(r,s) intuitionistic fuzzy quasi uniform
regular 6* open set where r € Iy,s € I} with r +s < 1}.

Definition 3.5. Let (X,Ty) be an intuitionistic fuzzy quasi uniform topological
space and A be an intuitionistic fuzzy set. Then the intuitionistic fuzzy quasi uniform
regular 6* closure of A is denoted and defined by

(r,s)IFQro*cly(A) =nN{B/B D A and B is a (r,s) intuitionistic fuzzy quasi uniform
regular 6* closed set where r € Iy,s € I; with r+s <1 }.

Note 3.6. Let (X, Ty) be an intuitionistic fuzzy quasi uniform topological space and
A be an intuitionistic fuzzy set. Then, (r, s)IFQr0*inty(A) C A C (r,s)[FQrb*cly
(4).

Proposition 3.7. Every (r,s) intuitionistic fuzzy quasi uniform regular 6* open set
is a (r,s) intuitionistic fuzzy quasi uniform open set.
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Proof. Proof is straight forward. d

Remark 3.8. The converse of the Proposition 3.7 need not be true. See Example
3.9.

Example 3.9. Let r=0.03 and s=0.06.Let X = {a,b} be a non empty set, B =
(. (g5:00) (G105 € = (2. (F5:55): (g05))- Let Qx  ¢¥ — (¥ be an intu-

2 (5.10.4) (0.4:9.5) 06:05) (0103
itionistic fuzzy mapping. Now f1, fo and f3 € Qx are defined as follows.
0. ifA=0.

fi(A) = B ifACB
1. otherwise

0. ifA=0.
h(A)={ C ifACC

1. otherwise

0. ifA=0.

f5(4) = { 1., otherwise
1~ if f=/fs
(0.51,0.21) if f=f
U(f) = (0.66,0.2) if f=fo
(0.66,0.2) if f=f11fo
0~ otherwise

and (X,U) be an intuitionistic fuzzy quasi uniform space. Define Ty : (X — Iy x I
an intuitionistic fuzzy mapping as

1~ if A=0.

(0.51,0.21) ifA=1B

(0.66,0.2) ifA=C

0~ otherwise

Tu(A) =

Here C is a (r,s) intuitionistic fuzzy quasi uniform open set but it is not a (r,s)
intuitionistic fuzzy quasi uniform regular 6* open set. Hence every (r,s) intuitionistic
fuzzy quasi uniform open set need not be a (r,s) intuitionistic fuzzy quasi uniform
regular 8* open set.

Definition 3.10. Let (X,Ty) and (Y,Sy) be any two intuitionistic fuzzy quasi
uniform topological spaces and f : (X,Ty) — (Y,Sy) be an intuitionistic fuzzy
mapping. Then f is said to be a (r,s) intuitionistic fuzzy quasi uniform faintly
regular G5 continuous mapping if for each intuitionistic fuzzy set A of (X, T;,) and
each (r,s) intuitionistic fuzzy quasi uniform regular 6* open set B containing f(A),
there exists a (r,s) intuitionistic fuzzy quasi uniform regular Gs set C containing A
such that f(C) C B.

Definition 3.11. Let (X, T;/) be an intuitionistic fuzzy quasi uniform topological
space, A and B be any two intuitionistic fuzzy sets. Then A is said to be a (r,s)
intuitionistic fuzzy quasi uniform regular G5 neighbourhood of B if and only if there
is a (r,8) intuitionistic fuzzy quasi uniform regular G5 set C such that B C C C A.
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Proposition 3.12. Let (X,Ty) and (Y, Sy) be any two intuitionistic fuzzy quasi
uniform topological spaces and f : (X, Ty) — (Y, Sy) be an intuitionistic fuzzy map-
ping. Then the following are equivalent.

(1) f is a (r,s) intuitionistic fuzzy quasi uniform faintly reqular Gs continuous
mapping .

(2) f7Y(A) is a (r,s) intuitionistic fuzzy quasi uniform regular Gs set in (X, Ty)
for each (r,s) intuitionistic fuzzy quasi uniform regular 6* open set A in (Y, Sy).

(3) f~Y(A) is a (r,s) intuitionistic fuzzy quasi uniform regular F, set in (X, Ty)
for each (r,s) intuitionistic fuzzy quasi uniform regular 8* closed set A in (Y, Sy).

(4) (r,8)IFrGscly(f~Y(A)) C f=1((r,s)IFQrb*cly(A)) for every intuitionistic
fuzzy set A in (Y, Sy).

(5) f=H((r, 8)IFQro*inty (A)) C (r, s) IFQrGsinty (f~1A)) for every intuitionis-
tic fuzzy set A in (Y, Sy).

Proof. (1) = (2) Let A be a (r,s) intuitionistic fuzzy quasi uniform regular 6* open
set and B be an intuitionistic fuzzy set in (X, Ty) such that B C f~1(A).Since f
is a (r,s) intuitionistic fuzzy quasi uniform faintly regular G5 continuous mapping,
there exists a (r,s) intuitionistic fuzzy quasi uniform regular Gs set C in (X, Ty)
with B C C such that f(C) € A. Then B C C C f~}(f(C)) C f~'(A). Here,
F71(A) is a (r,s) intuitionistic fuzzy quasi uniform regular G neighbourhood of B.
Hence, f~1(A) is a (r,s) intuitionistic fuzzy quasi uniform regular G set in (X, Ty).

(2) = (3) Let A be a (r,s) intuitionistic fuzzy quasi uniform regular 6* closed set
in (Y, Sy). Then A is a (r,s) intuitionistic fuzzy quasi uniform regular §* open set in
(Y, Sy). Then by(2),f~1(A) is a (r,s) intuitionistic fuzzy quasi uniform regular Gs
set in (X, Ty). That is, f~1(A) is a (r,s) intuitionistic fuzzy quasi uniform regular
F, set. Therefore f~1(A) is a (1,s) intuitionistic fuzzy quasi uniform regular F, set
in (X, Ty,).

(3) = (4) Let A be an intuitionistic fuzzy set in (Y, Sy). Then A C (r, s)IFQro*
Clu (A)
Hence f=1(A) C f=((r, s)IFQro*cly(A)). Now, (r,s)[FQro*cly(A) is a (r,s) intu-
itionistic fuzzy quasi uniform regular 0* closed set. Then by(3), f~1((r, s)[FQro*cly
(A)) is a (r,s) intuitionistic fuzzy quasi uniform regular F,set in (X, Ty,).Thus,

(r,8)IFrGscly (f1A)) C (r,8)IFrGscly f =1 ((r, s) IFQro*cly(A))
= fH((r,8)IFQro*cly(A))
Thatis, (r, s) IFrGscly(f 71 (A)) C f~1((r, s) IFQro*cly(A)).
(4) = (5) Taking complement of (4) we get,
= (rys)IFQro*cly (A)) C (r,s)[FQrGscly(f~1(A))
= Y(r, s) IFQro*cly (A))) C (r,s)[FQrGsinty f 1 ((A))
F~H(r, s)IFQro*inty (A) C (r,s)[FQrGsinty f~1(A).
PutA = B,Then, f ' ((r, s) IFQr0*inty(B)) C (r,s)[FQrGsinty(f~*(B)).

(5) = (1) Let Abea (r7 ) intuitionistic fuzzy quasi uniform regular 8* open set in
(Y, Sy). Now by (5), f~1((r,s)IFQro*inty (A)) = f~1(A) C (r,s)[FQrGgsinty (f~!
(4))-

N
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But (r, s)[FQrGsinty (f~1(A)) C f~1(A). Hence, f~1(A) = (r, ) [FQrGsinty (f*
(4)).

Hence, f~1(A) is a (r,s) intuitionistic fuzzy quasi uniform regular G5 set. Let B
be an intuitionistic fuzzy set in (X,Ty) such that B C f~1(A). Then, f(B) C
f(f~Y(A)) C A. Thus for any intuitionistic fuzzy set B in (X, Ty) and for each (r,s)
intuitionistic fuzzy quasi uniform regular 8* open set A containing f(B), there exists
a (1,8) intuitionistic fuzzy quasi uniform regular G5 set f~1(A) containing B such
that f(f~*(A)) € A. Thus, f is a (r,s) intuitionistic fuzzy quasi uniform faintly
regular G5 continuous mapping. g

Definition 3.13. Let (X,Ty) and (Y,Sy) be any two intuitionistic fuzzy quasi
uniform topological spaces and f : (X,Ty) — (Y,Sy) be an intuitionistic fuzzy
mapping. Then f is said to be a

(1) (r,8) intuitionistic fuzzy quasi uniform faintly r continuous mapping if for
every (r,8) intuitionistic fuzzy quasi uniform regular 8* open set A in (Y, Sy),
f71(A) is a (1,s) intuitionistic fuzzy quasi uniform regular open set in (X, Ty,).

(2) (r,8) intuitionistic fuzzy quasi uniform weakly regular 6* continuous map-
ping if for every (r,s) intuitionistic fuzzy quasi uniform regular 6* open set A in
(Y, Sy),f"L(A) is a (1,s) intuitionistic fuzzy quasi uniform open set in (X, Ty).

Proposition 3.14. Let (X,Ty) and (Y, Sy) be any two intuitionistic fuzzy quasi
uniform topological spaces and f : (X,Ty) — (Y, Sy) be an intuitionistic fuzzy map-
ping. If f is a (r,s) intuitionistic fuzzy quasi uniform faintly r continuous mapping
then [ is a (r,s) intuitionistic fuzzy quasi uniform faintly reqular Gs continuous
mapping.

Proof. Let A be a (r,s) intuitionistic fuzzy quasi uniform regular 6* open set in
(Y, Sy) .Since f is a (r,s) intuitionistic fuzzy quasi uniform faintly r continuous
mapping, f~1(A) is a (r,s) intuitionistic fuzzy quasi uniform regular open set in
(X,Ty). Since every (r,s) intuitionistic fuzzy quasi uniform regular open set is a
(r,8) intuitionistic fuzzy quasi uniform regular G5 set, f~1(A) is a (r,s) intuitionistic
fuzzy quasi uniform regular G set in (X, Ty/).Hence, f is a (r,s) intuitionistic fuzzy
quasi uniform faintly regular Gs continuous mapping. g

Remark 3.15. The converse of the Proposition 3.14 need not be true. See Example
3.16.
Example 3.16. Let r=0.03 and s=0.06. Let X = {a,b} be a non empty set
’B = <x’(0%“3’%)’(&70%4)> ’C = <I;(&7T%)7(&7&)> Let QX : CX — CX be
an intuitionistic fuzzy mapping. Now f1, fo and f3 € Qx are defined as follows.
0~ ifA=0-
filA)=< B ifACB
1. otherwise
0~ ifA=0~
(A=< C HACC
1. otherwise
0. ifA=0-
1. otherwise
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1~ if f = fs
(0.5,0.21) if f=/1
U(f) = (0.66,0.2) if f=/
(0.66,0.2) if f=f11fo
0~ otherwise

and (X,U) be an intuitionistic fuzzy quasi uniform space. Define Ty, : (X — Iox1I;
an intuitionistic fuzzy mapping as

1~ if A=0.
(0.51,0.21) if A=B
(0.66,0.2) fA=C
0~ otherwise

Let ¥ = {e,d) be a non empty set. B = (1, (55,0, (5:65)): F = 0, (55,5,
(55.55))- Let Qy : ¢¥ — ¢¥ be an intuitionistic fuzzy mapping. Now g1, g2 and
gs € Qy are defined as follows.

Tu(A) =

0. ifD=0-.
g1(D) = FE if DCE
1. otherwise
0. ifD=0-.
g92(D) = F ifDCF

1. otherwise

0. ifD=0.
95(D) = { 1. otherwise
1~ if g =93
(1/2,1/4) if g=q
V(g) =4 (2/3,1/4) if g=go
(2/3,1/4) ifg=g1Mgs
0~ otherwise

and (Y, V) be an intuitionistic fuzzy quasi uniform space. Define Ty : ¢¥ — Iy x I
an intuitionistic fuzzy mapping as

1~ if D=0.

(1/2,1/4) ifD=FE

(2/3,1/4) iftD=F

o~ otherwise

Ty(D) =

Then (Y, Sy) is an intuitionistic fuzzy quasi uniform topological space. Let f :
(X,Ty) — (Y,Sy) be an intuitionistic fuzzy mapping defined as f(a) = ¢ and
f(b) = d. Now f is a (r,s) intuitionistic fuzzy quasi uniform faintly regular Gs
continuous mapping. Here, f~}(E) = E and E is not a (r,s) intuitionistic fuzzy
quasi uniform regular open set. Hence, f is not a (r,s) intuitionistic fuzzy quasi
uniform faintly r continuous mapping.
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Proposition 3.17. Let (X,Ty) and (Y, Sy) be any two intuitionistic fuzzy quasi
uniform topological spaces and f : (X, Ty) — (Y, Sy) be an intuitionistic fuzzy map-
ping. If f is a (r,s) intuitionistic fuzzy quasi uniform faintly r continuous mapping
then [ is a (r,s) intuitionistic fuzzy quasi uniform weakly regular 6* continuous
mapping.

Proof. Let A be a (r,8) intuitionistic fuzzy quasi uniform regular 6* open set in
(Y,Sy). Since f is a (r,s) intuitionistic fuzzy quasi uniform faintly r continuous
mapping, f~1(A) is a (r,s) intuitionistic fuzzy quasi uniform regular open set in
(X,Ty). Since every (r,s) intuitionistic fuzzy quasi uniform regular open set is a
(1,8) intuitionistic fuzzy quasi uniform open set, f~1(A) is a (r,s) intuitionistic fuzzy
quasi uniform open set in (X,7y). Hence, f is a (r,s) intuitionistic fuzzy quasi
uniform weakly regular 6* continuous mapping. 0

Remark 3.18. The converse of the Proposition 3.17 need not be true. See Example
3.19.

Example 3.19. Let r=0.03 and s=0.06. Let X = {a,b} be a non empty set,
B = {r, (). (g5 i) € = (@ (%) (5.5))- Let Qx : X — ¢X be an

5°0.5
intuitionistic fuzzy mapping. Now f1, fo and f3 € Qx are defined as follows.
0. ifA=0.
fi(A) = B ifACB
1. otherwise
0. ifA=0.
f2(A) = C ifACC
1. otherwise
0. ifA=0.
fs(4) = { 1.. otherwise
1~ iff=7fs
(0.41,0.21) if f=/1
Uuif) = (0.55,0.2) if f=f
(0.55,0.2) if f=fiMNf,
0~ otherwise

and (X,U) be an intuitionistic fuzzy quasi uniform space. Define Ty : (X — Iy x I

an intuitionistic fuzzy mapping as

1~ if A=0.

) (0.41,021) ifA=B

Tu(4) = (0.55,0.2) ifA=C
0~ otherwise

Let Y = {c¢,d} be a non empty set E = <y,(&,0%1),(0%5),m

( c d

0.5°0.6
g3 € Qy are defined as follows.
0. ifD=0.
g1(D) = FE ifDCE
1. otherwise

6

w

)y F =y, (

)). Let Qy : ¢¥ — ¢ be an intuitionistic fuzzy mapping. Now g1, g> and
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0. if D=0.
g2(D) = F ifDCF
1. otherwise
0. if D=0.
93(D) = { 1.. otherwise
1~ if g =g3
(2/3,1/4) if g=g1
V(g) =1 (1/2,1/4) if g = go
(2/3,1/4) ifg=g1Mg
0~ otherwise

and (Y, V) be an intuitionistic fuzzy quasi uniform space. Define Ty : (¥ — Iy x I
an intuitionistic fuzzy mapping as

1~ if D=0,

) (2/3,1/4) i D=F
H(D) = (1/2,1/4)  ifD=F
0~ otherwise

Then (Y, Sy) is an intuitionistic fuzzy quasi uniform topological space. Let f :
(X,Ty) — (Y,Sy) be an intuitionistic fuzzy mapping defined as f(a) = d and
f(b) = ¢. Now f is a (r,s) intuitionistic fuzzy quasi uniform weakly regular 6*
continuous mapping. Here, f~!(E) = B and B is not a (r,s) intuitionistic fuzzy
quasi uniform regular open set. Hence, f is not a (r,s) intuitionistic fuzzy quasi
uniform faintly r continuous mapping.

Remark 3.20. (r,s) intuitionistic fuzzy quasi uniform weakly regular 6* continuous
mapping and (r,s) intuitionistic fuzzy quasi uniform faintly regular Gs continuous
mapping are independent to each other as shown in Example 3.21 and 3.22.

Example 3.21. Let r=0.03 and s=0.06.Let X = {a,b} be a non empty set ,B =
<x7((f74707i’,)7(ﬁ70l?5)> aC = <$7(ﬁ7%>7(&a%)> Let QX : CX - CX be an intu-
itionistic fuzzy mapping. Now f1, fo and f3 € Qx are defined as follows.

0. ifA=0.

fi(A) = B ifACB

1. otherwise

0. ifA=0.

f2(A) = C ifACC

1. otherwise

0. ifA=0.

f3(4) = { 1. otherwise
~ it f=/fs
(0.42,0.21) if f=fi
U(f) = (0.54,0.2) if f=fo
(0.54,0.2) if f=f11fo
0~ otherwise
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and (X,U) be an intuitionistic fuzzy quasi uniform space. Define Ty, : X =Iyx1;
an intuitionistic fuzzy mapping as

1~ if A=0.

(0.42,0.21) ifA=1B

(0.54,0.2) ifA=C

0~ otherwise

Tu(A) =

Let Y = {¢,d} be a non empty set and F = (y, (ﬁm%x)’ (ﬁu%)) F =y, (0%67%)7

< 4 Tet Qy : ¢¥ — ¢¥ be an intuitionistic fuzzy mapping. Now g1, g and
0.4°0.5
g3 € Qy are defined as follows.
0. if D=0.
a(D)=<¢ E ifDCRB
1. otherwise
0. if D=0,
g2(D)=«¢ F if DCF
1. otherwise
0. if D=0
9s(D) = { 1., otherwise
1~ if g=g3
(1/2,1/3) if g=g1
V(g) =4 (2/3,1/3) if g = go
(2/3,1/3) ifg=g1Mge
0~ otherwise

and (Y, V) be an intuitionistic fuzzy quasi uniform space. Define Ty, : (¥ — Iy x I
an intuitionistic fuzzy mapping as

1~ if D=0+

(1/2,1/3) ifD=FE

(2/3,1/3) ifD=F

0~ otherwise

Tv(D) =

Then (Y, Sy) is an intuitionistic fuzzy quasi uniform topological space. Let f :
(X,Ty) — (Y,S)) be an intuitionistic fuzzy mapping defined as f(a) = ¢ and
f(b) = d. Now f is a (r,s) intuitionistic fuzzy quasi uniform faintly regular Gy
continuous mapping. Here, f~1(E) = E but E is not a (r,s) intuitionistic fuzzy
quasi uniform open set in (X, Ty/). Hence, f is not a (r,s) intuitionistic fuzzy quasi
uniform weakly regular 8* continuous mapping.

Example 3.22. Let r=0.02 and s=0.061. Let X = {a,b} be a non empty set
B = (2, (5%.59) (&.5%)) .C = (&, (&, 54): (55.59))- Let Qx : ¢¥ — ¢* be an
intuitionistic fuzzy mapping. Now f1, fo and f3 € Qx are defined as follows.

0. ifA=0.
fi(A) = B ifACB
1. otherwise

6
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0. ifA=0.

f2(A) = C ifACC

1. otherwise

~ 1fA=0.

fs(4) = { 1.. otherwise
1~ iff=1/s
(0.32,0.22) if f=h
Uuif) = (0.52,0.2) if f=f
(0.52,0.2) if f=fiMfs
0~ otherwise

and (X,U) be an intuitionistic fuzzy quasi uniform space. Define Ty, : (X — Iy x I
an intuitionistic fuzzy mapping as

1~ if A=0.

(0.32,0.22) if A=B

(052,02) ifA=C

0~ otherwise

Tu(A) =

Let Y = {c¢,d} be a non empty set and E = (y, (%,(ﬁ), (0%70;‘}5» F =y, (0%47(%),

(0—1,%)) Let Qy : ¢¥ — ¢ be an intuitionistic fuzzy mapping. Now g;, go and

g3 € Qy are defined as follows.

0. ifD=0.

g1(D) = FE ifDCB

1. otherwise

0. if D=0.

g92(D) = F ifDCF

1. otherwise

0. if D=0

93(D) = { 1., otherwise
1~ if g=g3
(1/4,1/3) if g =g
Vig) =4 (2/3.1/3)  ifg=g
(2/3,1/3) ifg=g1Mgo
0~ otherwise

and (Y, V) be an intuitionistic fuzzy quasi uniform space. Define Ty : (¥ — Iy x I
an intuitionistic fuzzy mapping as

1~ if D=0.

(1/4,1/3) ifD=FE

(2/3,1/3) iUD=F

o0~ otherwise

Ty(D) =

Then (Y, Sy) is an intuitionistic fuzzy quasi uniform topological space. Let f :

(X,Ty) — (Y,Sy) be an intuitionistic fuzzy mapping defined as f(a) = f(b) = d.

Now, f is a (r,s) intuitionistic fuzzy quasi uniform weakly regular 6* continuous
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mapping. Here, f~!(F) = B but B is not a (r,s) intuitionistic fuzzy quasi uniform
regular G5 set in (X, Ty/). Hence, f is not a (r,s) intuitionistic fuzzy quasi uniform
faintly regular G continuous mapping.

Definition 3.23. Let (X,T},) be an intuitionistic fuzzy quasi uniform topological
space. Then (X,Ty) is said to be an (r,s) intuitionistic fuzzy quasi uniform RG;
compact space if for every (r,s) intuitionistic fuzzy quasi uniform regular G5 cover
{Vi/i € J} of (X, Ty) there is a finite subset Jy of J such that U;e;, Vi = 1.

Definition 3.24. Let (X,7}) be an intuitionistic fuzzy quasi uniform topological
space and {V;/i € J} be a family of (r,s) intuitionistic fuzzy quasi uniform regular
0* open sets in (X,Ty). Then {V;/i € J} is said to be a (r,s) intuitionistic fuzzy
quasi uniform regular 8* open cover of (X, Ty) if UjesV; = 1

Definition 3.25. Let (X, Ty/) be a (r,s) intuitionistic fuzzy quasi uniform topological
space. Then (X, Ty,) is said to be a (r,s) intuitionistic fuzzy quasi uniform regular
6* compact space if for every (r,s) intuitionistic fuzzy quasi uniform regular 6* open
cover {V;/i € J} of (X, Ty) there exists a finite subset Jy of J such that U;c;,V; = 1~

Proposition 3.26. Let f : (X,Ty) — (Y, Sy) be a (r,s) intuitionistic fuzzy quasi
uniform faintly reqular G5 continuous surjection mapping from a (r,s) intuitionis-
tic fuzzy quasi uniform RGs compact space (X, Ty) to an intuitionistic fuzzy quasi
uniform topological space (Y,Sy).Then (Y,Sy) is a (r,s) intuitionistic fuzzy quasi
uniform regular 8* compact space.

Proof. Let f:(X,Ty) — (Y,Sy) be a (r,s) intuitionistic fuzzy quasi uniform faintly
regular G continuous surjection mapping and {V;/i € J} be a (r,s) intuitionistic
fuzzy quasi uniform regular 6* open cover of (Y, Sy).Then {f~1(V;)/i € J} is a (r,s)
intuitionistic fuzzy quasi uniform regular G5 cover of (X, Ty). Since (X, Tz) is a (r,s)
intuitionistic fuzzy quasi uniform RGs compact space, there exists a finite subset Jy
of J such that U;e s, f~1(Vi) = 1 .

Lo = f(1~) = f(Uies 71 (VR)

C Uies fF(f7H (V)
= UiEJo‘/i

Hence, (Y, Sy) is a(r,s) intuitionistic fuzzy quasi uniform regular 6* compact space.
U

Definition 3.27. Let (X, Tj) be a (r,s) intuitionistic fuzzy quasi uniform topological
space, A and B be any two intuitionistic fuzzy sets of (X,Ty/). Then A and B are
said to be (r,s) intuitionistic fuzzy quasi uniform weakly* regular Gy separeted if
there are (r,s) intuitionistic fuzzy quasi uniform regular Gs sets C and D such that
ACC,BCD, AgD and BqC.

Definition 3.28. Let (X, Ty) be a (r,s) intuitionistic fuzzy quasi uniform topological
space ,A and B be any two intuitionistic fuzzy sets of (X, T;/).Then A and B are said
to be (r,8) intuitionistic fuzzy quasi uniform weakly* regular 6* separeted if there
are (r,s) intuitionistic fuzzy quasi uniform regular 6* open sets C and D such that
ACC,BC D, AgD and BqC.
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Definition 3.29. Let (X, Tj,) be a (r,s) intuitionistic fuzzy quasi uniform topological
space and A be an intuitionistic fuzzy set in (X,Ty). Then A is said to be (r,s)
intuitionistic fuzzy quasi uniform regular G5 connected if and only if A cannot be
expressed as the union of two (r,s) intuitionistic fuzzy quasi uniform weakly™ regular
G separeted sets.

Definition 3.30. Let (X, T;) be a (r,s) intuitionistic fuzzy quasi uniform topological
space and A be an intuitionistic fuzzy set in (X,Ty). Then A is said to be (r,s)
intuitionistic fuzzy quasi uniform regular 6* connected if and only if A cannot be
expressed as the union of two (r,s) intuitionistic fuzzy quasi uniform weakly* regular
0* separeted sets.

Proposition 3.31. Let (X,Ty) and (Y, Sy) be any two intuitionistic fuzzy quasi
uniform topological spaces and f : (X, Ty) — (Y, Sy) be a surjective (r,s) intuition-
istic fuzzy quasi uniform faintly reqular G§ continuous mapping. If an intuitionistic
fuzzy set A is a (r,s) intuitionistic fuzzy quasi uniform reqular Gs connected set in
(X, Ty) then f(A) is a (r,s) intuitionistic fuzzy quasi uniform regular 6* connected

set in (Y, Sy) .

Proof. Suppose f(A) is not a (r,s) intuitionistic fuzzy quasi uniform regular 8* con-
nected set in (Y, Sy). Then there exists (r,s) intuitionistic fuzzy quasi uniform
weakly* regular * separeted sets B and C in (Y, Sy) such that f(A) = BUC.
Since f is (r,s) intuitionistic fuzzy quasi uniform faintly regular G5 continuous
mapping, f ~1(B) and f~1(C) are (r,s) intuitionistic fuzzy quasi uniform regular G
sets in (X, Ty). Now A = f~1(f(4)) = fFY(BUC) = f~YB)U f1(C). Since
f~YB) and f~1(C) are (r,s) intuitionistic fuzzy quasi uniform weakly* regular G
separeted sets in (X,Ty). A is not a (r,s) intuitionistic fuzzy quasi uniform reg-
ular Gs connected sets in (X, Ty,) which is a contradiction.Hence f(A) is a (r,s)
intuitionistic fuzzy quasi uniform regular 6* connected set in (Y, Sy). O

Definition 3.32. Let (X,7}) be an intuitionistic fuzzy quasi uniform topological
space. Then (X, Ty) is called a (r,s) intuitionistic fuzzy quasi uniform regular G5 T»
space if and only if for every pair of non zero intuitionistic fuzzy sets A and B with
AN B = 0., there exist a (r,s) intuitionistic fuzzy quasi uniform regular Gy set C
and D such that ANC D0.,BND D0.and CND =0..

Definition 3.33. Let (X,T}) be an intuitionistic fuzzy quasi uniform topological
space. Then (X, Ty) is called a (r,s) intuitionistic fuzzy quasi uniform regular 6* T5
space if and only if for every pair of non zero intuitionistic fuzzy sets A and B with
AN B = 0.,there exist a (r,s) intuitionistic fuzzy quasi uniform regular 6* open set
C and D such that ANC D0, BNDD0.and CND =0..

Proposition 3.34. Let (X, Ty), (Y, Sy) be any two intuitionistic fuzzy quasi uni-
form topological spaces and [ : (X, Ty) — (Y, Sy) be a (r,s) intuitionistic fuzzy quasi
uniform faintly reqular G5 continuous mapping. If (Y, Sy) is a (r,s) intuitionistic
fuzzy quasi uniform regular 6* Ty space then (X,Ty) is a (r,8) intuitionistic fuzzy
quasi uniform regular Gs Ty space.

Proof. Let A and B be any two intuitionistic fuzzy sets in (X, Ty,) such that AN

B = 0.. Hence f(A)N f(B) = 0.. Since (Y, Sy) is a (r,s) intuitionistic fuzzy
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quasi uniform regular 6* T space,there exists (r,s) intuitionistic fuzzy quasi uniform
regular 6* open sets C and D such that f(4)NC D 0., f(B)ND 2 0. and
CND=0..

Since f is a (r,s) intuitionistic fuzzy quasi uniform faintly regular G5 continuous
mapping, f~1(C) and f~!(D) are (r,s) intuitionistic fuzzy quasi uniform regular G's
sets in (X, Ty ). Therefore,

fHf(A )ﬂC) F7H00)
)N e 20,
Amf HC) 2 0.

Similarly, BN f~1(D) 2 0~.Also,f~1(C N D) = f~1(0.) = 0~. Hence, f~1(C) N
f~Y(D) = 0~. Therefore, (X,Ty,) is a (r,s) intuitionistic fuzzy quasi uniform regular
Gs Ty space. O

Proposition 3.35. Let (X, Ty) and (Y, Sy) be any two intuitionistic fuzzy quasi uni-
form topological spaces and [ : (X, Ty) — (Y, Sy) be a (r,s) intuitionistic fuzzy quasi
uniform faintly reqular G5 continuous mapping.If (X, Ty) is a (r,s)intuitionistic
fuzzy quasi uniform regular Gs Ty, ,, space then f is a (r,s) intuitionistic fuzzy
quasi uniform faintly r continuous mapping.

Proof. Let A be a (r,8) intuitionistic fuzzy quasi uniform regular 8* open set in
(Y, Sy). Since f is a (r,s) intuitionistic fuzzy quasi uniform faintly regular G5 con-
tinuous mapping, f~*(A) is a (r,s) intuitionistic fuzzy quasi uniform regular G5 set
in (X, Ty). Also, (X, Ty) is a (r,s)intuitionistic fuzzy quasi uniform regular G Ty, ,,
space. Hence, f~1(A) is a (1,s) intuitionistic fuzzy quasi uniform regular open set in
(X,Ty). Therefore f is a (r,s) intuitionistic fuzzy quasi uniform faintly r continuous
mapping. O

Definition 3.36. Let (X,7},) be an intuitionistic fuzzy quasi uniform topological
space. Then (X, Ty) is said to be a (r,s)intuitionistic fuzzy quasi uniform Tj,,, space
if every (r,s) intuitionistic fuzzy quasi uniform open set (X, Tp,) is a (r,s) intuitionistic
fuzzy quasi uniform regular open set.

Proposition 3.37. Let (X,Ty) and (Y, Sy) be any two intuitionistic fuzzy quasi
uniform topological spaces and f : (X,Ty) — (Y, Sy) be a (r,s) intuitionistic fuzzy
quasi uniform weakly 0* continuous mapping. If (X, Ty) is a (r,s)intuitionistic fuzzy
quasi uniform Ty, space then f is a (r,s) intuitionistic fuzzy quasi uniform faintly
T continuous mapping.

Proof. Let A be a (r,s) intuitionistic fuzzy quasi uniform regular 6* open set in
(Y, Sy). Since f is a (r,8) intuitionistic fuzzy quasi uniform weakly regular 6* con-
tinuous mapping, f~1(A) is a (r,8) intuitionistic fuzzy quasi uniform open set in
(X,Ty). Also, (X,Ty) is a (r,s)intuitionistic fuzzy quasi uniform Ty, space. Hence,
fY(A) is a (r,s) intuitionistic fuzzy quasi uniform regular open set in (X, Ty).
Therefore f is a (r,s) intuitionistic fuzzy quasi uniform faintly r continuous map-
ping. O

Proposition 3.38. Let (X,Ty) and (Y, Sy) be any two intuitionistic fuzzy quasi
uniform topological spaces and [ : (X, Ty) — (Y, Sy) be a (r,s) intuitionistic fuzzy
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quasi uniform weakly 0% continuous mapping. If (X,Ty) is a (r,s)intuitionistic fuzzy
quasi uniform Ty, space then f is a (r,s) intuitionistic fuzzy quasi uniform faintly
reqular G5 continuous mapping.

Proof. Proof follows from the Propositions 3.14 and 3.37. g

Proposition 3.39. Let (X,Ty) and (Y, Sy) be any two intuitionistic fuzzy quasi uni-
form topological spaces and f : (X, Ty) — (Y, Sy) be a (r,8) intuitionistic fuzzy quasi
uniform faintly regular Gs continuous mapping. If (X,Ty) is a (r,s)intuitionistic
fuzzy quasi uniform Ty, ,, space then f is a (r,s) intuitionistic fuzzy quasi uniform
weakly regular 8* continuous mapping.

Proof. Let A be a (r,s) intuitionistic fuzzy quasi uniform regular 6* open set in
(Y, Sy). Since f is a (r,s) intuitionistic fuzzy quasi uniform faintly regular Gs con-
tinuous mapping, f~!(A) is a (r,s) intuitionistic fuzzy quasi uniform regular G5 set
in (X, Ty). Also, (X, Ty) is a (r,s)intuitionistic fuzzy quasi uniform regular G Ty, ,,
space. Hence, f~1(A) is a (r,8) intuitionistic fuzzy quasi uniform regular open set
in (X, Ty). Hence every (r,s) intuitionistic fuzzy quasi uniform regular open set is a
(r,s) intuitionistic fuzzy quasi uniform open set. Therefore f is a (r,s) intuitionistic
fuzzy quasi uniform weakly regular 8* continuous mapping. O
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