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1 Introduction

Fuzzy set (FS) as proposed by Zadeh [16] in 1965 is a framework to encounter uncertainty,
vagueness and partial truth and it represents a degree of membership for each member of the
universe of discourse to a subset of it. After the introduction of fuzzy topology by Chang [2] in
1968, there have been several generalizations of notions of fuzzy sets and fuzzy topology. By
adding the degree of non-membership to FS, Atanassov [1] proposed intuitionistic fuzzy set
(IFS) in 1986 which appeals more accurate to uncertainty quantification and provides the
opportunity to precisely model the problem, based on the existing knowledge and observations.
In 1997, Coker [3] introduced the concept of intuitionistic fuzzy topological space. This paper
aspires to overtly enunciate the notion of intuitionistic fuzzy contra weakly generalized
irresolute mappings and intuitionistic fuzzy perfectly contra weakly generalized irresolute
mappings in intuitionistic fuzzy topological space and study some of their properties. We
provide some characterizations of intuitionistic fuzzy contra weakly generalized irresolute
mappings and establish the relationships with other classes of early defined forms of
intuitionistic mappings. For terms and notations used but left undefined we refer to [1, 3, 5, 6,
13-15].
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2 Préiminaries

Definition 2.1. [7] An IFS 4 = {{x, u4(x), v4(x)) | x € X} in an IFTS (X, 7) is said to be an
intuitionistic fuzzy weakly generalized closed set (IFWGCS in short) if cl(int(4)) < U
whenever 4 < U and U is an IFOS in X. The family of all IFWGCSs of an IFTS (X, 7) is
denoted by IFWGC(X).

Definition 2.2. [7] An IFS 4 is said to be an intuitionistic fuzzy weakly generalized open set
(IFWGOS in short) in (X, 7) if the complement 4 is an IFWGCS in (X, 7). The family of all
IFWGOSs of an IFTS (X, 7) is denoted by IFWGO(X).

Result 2.3. [7] Every IFCS, IFaCS, IFGCS, IFRCS, IFPCS, IFaGCS is an IFWGCS but the
converses need not be true in general.

Definition 2.4. [8] Let (X, 7) be an IFTS and A4 = {x, u4(x), v4(x)) be an IFS in X. Then the
intuitionistic fuzzy weakly generalized interior and intuitionistic fuzzy weakly generalized
closure are defined by
wgint(4d) = U { G| Gisan [FWGOSinXand G 4 },
wegcel(d)= N { K| Kisan [FWGCS in Xand 4 c K }.

Definition 2.5. Let f be a mapping from an I[FTS (X, 7) into an IFTS (Y, o). Then f'is said to be

()  intuitionistic fuzzy contra continuous [4] if £ (B) is an IFCS in X for every IFOS B in ¥,

(i) intuitionistic fuzzy contra weakly generalized continuous [11]if £ (B) is an IFWGOS in
X forevery IFCS B in Y,

(iii) intuitionistic fuzzy perfectly weakly generalized continuous [10] if £ '(B) is an intuit-
tionistic fuzzy clopen set in X for every IFWGOS B in ¥,

(iv) intuitionistic fuzzy totally weakly generalized continuous [12] if f'(B) is an intuitionistic
fuzzy weakly generalized clopen set in X for every IFOS B in Y,

(V) intuitionistic fuzzy weakly generalized continuous [9] (IFWG continuous in short) if
/7!(B) is an IFWGCS in X for every IFCS Bin ¥,

(vi) intuitionistic fuzzy weakly generalized irresolute [8] (IFWG irresolute in short) if £ '(B)
1s an IFWGCS in X for every IFWGCS B in Y.

Definition 2.6. [7] An IFTS (X, 7) is said to be an intuitionistic fuzzy T space (IFyT11
space in short) if every IFWGCS in X is an IFCS in X.

Definition 2.7. [7] An IFTS (X, 7) is said to be an intuitionistic fuzzy \.,T, space (IFy, T, space
in short) if every IFWGCS in X is an IFPCS in X.
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3 Intuitionistic fuzzy contra weakly generalized
irresolute mappings

In this section, we introduce intuitionistic fuzzy contra weakly generalized irresolute mappings
and intuitionistic fuzzy perfectly contra weakly generalized irresolute mappings in intuitionistic
fuzzy topological space and study some of their properties.

Definition 3.1. A mapping f: (X, 7) — (Y, o) is called an intuitionistic fuzzy contra weakly
generalized irresolute mapping if f '(B) is an IFWGCS in (X, 7) for every IFWGOS B in
(¥, o).

Theorem 3.2. If f: (X, 1) = (Y, o) is an intuitionistic fuzzy contra weakly generalized
irresolute mapping then f is an intuitionistic fuzzy contra weakly generalized continuous
mapping but not conversely.

Proof- Let f be an intuitionistic fuzzy contra weakly generalized irresolute mapping. Let A be
an IFCS in Y. Since every IFCS is an IFWGCS, 4 is an IFWGCS in Y. By hypothesis, /' (4) is
an IFWGOS in X. Hence f is an intuitionistic fuzzy contra weakly generalized continuous
mapping. [

Example 3.3. Let X = {a, b}, Y= {u, v} and T} = (x, (0.2, 0.4), (0.7, 0.4)), T>» = ( y, (0.6, 0.7),
(0.4,0.2)). Then = {6 ,T1, 1) and o= {5 , T», T} are IFTs on X and Y respectively. Define a
mapping f: (X, 1) > (¥, o) by fla) = u and f(b) = v. Then f'is an intuitionistic fuzzy contra
weakly generalized continuous mapping. But f is not an intuitionistic fuzzy contra weakly
generalized irresolute mapping, since the IFS B = (y, (0.2, 0.2), (0.7, 0.5)) is an IFWGOS in Y
but £'(B) = (x, (0.2, 0.2), (0.7, 0.5)) is not an IFWGCS in X.

Theorem 3.4. Let f: (X, 1) — (¥, o) be an intuitionistic fuzzy contra weakly generalized
continuous mapping and (Y, o) an IFy,Ti» space. Then f is an intuitionistic fuzzy contra
weakly generalized irresolute mapping.

Proof. Let B be an IFWGCS 1n Y. Since (¥, o) is an IF T space, B is an IFCS in Y. By
hypothesis, / '(B) is an IFWGOS in Y. Hence f is an intuitionistic fuzzy contra weakly
generalized irresolute mapping. L]

Theorem 35. If f: (X, 1) —> (Y, o) is an intuitionistic fuzzy perfectly weakly generalized
continuous mapping then f is an intuitionistic fuzzy contra weakly generalized irresolute

mapping.
Proof. Let f'be an intuitionistic fuzzy perfectly weakly generalized continuous mapping. Let 4
be an IFWGOS in Y. By hypothesis, f '(4) is an intuitionistic fuzzy clopen set in X. Since

every IFCS is an IFWGCS, f'(4) is an IFWGCS in X. Hence fis an intuitionistic fuzzy contra
weakly generalized irresolute mapping. ]
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Theorem 36. If f: (X, ©) = (¥, o) is an intuitionistic fuzzy totally weakly generalized
continuous mapping and (¥, o) an IF,, T}/, space then fis an intuitionistic fuzzy contra weakly
generalized irresolute mapping.

Proof. Let fbe an intuitionistic fuzzy totally weakly generalized continuous mapping. Let 4 be
an IFWGOS in Y. Since (Y, o) is an IF,, T, space, 4 is an IFOS in Y. By hypothesis, ) is
intuitionistic fuzzy weakly generalized clopen set in X. Hence f'is an intuitionistic fuzzy contra
weakly generalized irresolute mapping. L]

Theorem 3.7. Let f: (X, 1) — (Y, o) be a mapping from an IFTS (X, 7) into an IFTS (Y, o).
Then the following statements are equivalent.

(1)  f1is an intuitionistic fuzzy contra weakly generalized irresolute mapping,
(i) /' (B)is an IFWGOS in X for every IFWGCS B in Y.

Proof.

(i) = (ii)): Let B be an IFWGCS in Y. Then B‘ is an IFWGOS in Y. By hypothesis,
(B ==(f"(B))“is an IFWGCS in X. Hence /'(B) is an IFWGOS in X.

(ii) = (i): Let B be an IFWGOS in Y. Then B¢ is an IFWGCS in Y. By (ii), /' (B°) = (/ '(B))"
is an IFWGOS in X. Hence f '(B) is an IFWGCS in X. Therefore f is an
intuitionistic fuzzy contra weakly generalized irresolute mapping. [

Theorem 3.8. Let f: (X, 1) — (¥, o) be an intuitionistic fuzzy contra weakly generalized
irresolute mapping and (X, 7) an IFyTi» space. Then f is an intuitionistic fuzzy contra
continuous mapping.

Proof. Let B be an IFCS in Y. Then B is an IFWGCS in Y. By hypothesis, /'(B) is an IFWGOS
in X. Since (X, 7) is an IFy,Ti, space, f~ !(B) is an IFOS in X. Hence fis an intuitionistic fuzzy
contra continuous mapping. (]

Theorem 3.9. Let f: (X, 7) — (¥, o) be a bijective mapping from an IFTS (X, 7) into an IFTS
(Y, o). Suppose that one of the following properties hold:

(i)  Alwgcl(4)) < wgint(f(4)) for each IFS 4 in X,

(i)  wgel(f '(B)) c f '(wgint (B)) for each IFS Bin ¥,

(i)  f(wgcl(B)) < wgint(f ' (B)) for each IFS B in Y.

Then fis an intuitionistic fuzzy contra weakly generalized irresolute mapping.

Proof.
(1) = (i1): Let B be an IFS in Y. By hypothesis we have,

Siwgel(f(B))) < wgint(f(f"(B))) < wgint(B).
This implies wgel(f ' (B)) < /' (wgint(B)).
(11) = (ii1): It can be proved by taking complement in (ii).
Suppose that (iii) holds. Let B be an IFWGCS in Y. By our assumption, we have
fB) f " (weel(B) ¢ weint(f™(B) < (B).
Hence wgint(f (B)) = f “(B). This implies f “'(B) is an IFWGOS in X. Hence fis an
intuitionistic fuzzy contra weakly generalized irresolute mapping. [
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Theorem 3.10. Let f: (X, 1) —> (Y, o) and g : (Y, 0) = (Z, O) be any two mappings. If
gof : (X, 1) = (Z, 0) is an intuitionistic fuzzy contra weakly generalized irresolute mapping and
(X, 7) 1s an IF,,,T1/» space, then

(i)  (gof) '(B) is an IFWGOS in X for every IFWGCS B in Z.

(i) cl(gof) \(int(B)) < (gof) ' (B) for every IFS B in Z.

Proof.

(i) Let B be an IFWGCS in Z. Then B is an IFWGOS in Z. By hypothesis, B is an
IFWGCS in X. This implies B is an IFWGOS in X.

(ii) Let B be any IFS in Z and int(B) = B. Then (gof) ' (int(B)) < (gof) ' (B). Since int(B) is an
IFOS in Z, int(B) is an IFWGOS in Z. Then (gof) '(int(B)) is an IFWGCS in X, by
hypothesis. Since (X, 7) is an IF,,, T, space, (gof)”'(int(B)) is an IFCS in X. Hence cl(gof)
!(int(B)) = (gof) '(int(B)) < (gof) (B). Therefore cl(gof) '(int(B)) < (gof) (B) for every
IFS Bin Z. L]

Theorem 3.11. The composition of two intuitionistic fuzzy contra weakly generalized
irresolute mappings is an intuitionistic fuzzy weakly generalized irresolute mapping in general.

Proof- Let f: (X, 1) > (¥, o) and g : (¥, 0) = (Z, J) be any two intuitionistic fuzzy contra
weakly generalized irresolute mappings. Let 4 be an IFWGCS in Z. By hypothesis, g '(4) is
an IFWGOS in Y. Since f is an intuitionistic fuzzy contra weakly generalized irresolute
mapping, 1(gfl(A)) = (goj)fl(A) is an IFWGCS in X. Hence gof : (X, 1) = (Z, 0) is an
intuitionistic fuzzy weakly generalized irresolute mapping. L]

Theorem 3.12: Let f: (X, 1) > (Y, o) and g : (Y, 0) — (Z, 6) be any two mappings. Then the

following statements hold.

1 Iff: (X 1 — (Y, o) is an intuitionistic fuzzy contra weakly generalized irresolute
mapping and g : (¥, o) — (Z, 0) an intuitionistic fuzzy contra weakly generalized
continuous mapping then gof : (X, 7) = (Z, 0) is an IFWG continuous mapping.

) Iff: X 1) > (Y, o) is an IFWG irresolute mapping and g : (¥, o) —> (Z, ) an
intuitionistic fuzzy contra weakly generalized irresolute mapping then gof : (X, 7) = (Z,
0) is an intuitionistic fuzzy contra weakly generalized irresolute mapping.

(i) If f: (X, 1) > (¥, o)is an intuitionistic fuzzy contra weakly generalized irresolute
mapping and g : (Y, o) = (Z, o) an IFWG irresolute mapping then gof : (X, 7) = (Z, J) is
an intuitionistic fuzzy contra weakly generalized irresolute mapping.

(iv) Iff: (X, ) = (¥, o) is an intuitionistic fuzzy perfectly weakly generalized continuous
mapping and g : (¥, 0) = (Z, d) an intuitionistic fuzzy contra weakly generalized
irresolute mapping then gof : (X, 1) — (Z, J) is an intuitionistic fuzzy perfectly weakly
generalized continuous mapping.

(v) Iff: (X 1) > (Y, o) be an intuitionistic fuzzy contra weakly generalized irresolute
mapping and g : (¥, o) = (Z, ) an intuitionistic fuzzy perfectly weakly generalized
continuous mapping then gof : (X, 1) — (Z, J) is an intuitionistic fuzzy contra weakly
generalized irresolute mapping and IFWG irresolute mapping.
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Proof.

(i) Let 4 be an IFCS in Z. By hypothesis, g'(4) is an [IFWGOS in Y. Since f is an
intuitionistic fuzzy contra weakly generalized irresolute mapping, £ (g '(4)) = (gof) ' (4)
is an IFWGCS in X. Hence gof : (X, 7) = (Z, 9) is an IFWG continuous mapping.

(ii) Let 4 be any IFWGOS in Z. By hypothesis, g '(4) is an IFWGCS in Y. Since f
is an IFWG irresolute mapping, /(g '(4)) = (gof) '(4) is an IFWGCS in X. Hence
gof 1 (X, 1) > (Z, 0) is an intuitionistic fuzzy contra weakly generalized irresolute
mapping.

(iii) Let 4 be any IFWGOS in Z. By hypothesis, g '(4) is an IFWGOS in Y. Since f is an
intuitionistic fuzzy contra weakly generalized irresolute mapping, /(g '(4)) = (gof) '(4)
is an IFWGCS in X. Hence gof : (X, 1) — (Z, J) is an intuitionistic fuzzy contra weakly
generalized irresolute mapping.

(iv) Let 4 be an IFWGOS in Z. By hypothesis, g '(4) is an IFWGCS in Y. Since fis an intuit-
jonistic fuzzy perfectly weakly generalized continuous mapping, /(g '(4)) = (gof) ' (4)
is an intuitionistic fuzzy clopen set in X. Hence gof : (X, ) = (Z, J) is an intuitionistic
fuzzy perfectly weakly generalized continuous mapping.

(v) Let A be an IFWGOS in Z. By hypothesis, g '(4) is an intuitionistic fuzzy clopen
set in Y. Since every IFCS is an IFWGCS, g '(4) is both IFWGCS and IFWGOS in Y.
Since f is an intuitionistic fuzzy contra weakly generalized irresolute mapping, then
g (1)) = (gof) (4) is both IFWGCS and IFWGOS in X. Hence gof : (X, 7) = (Z, 9) is
an intuitionistic fuzzy contra weakly generalized irresolute and IFWG irresolute
mapping. [

Definition 3.13. A mapping f: (X, 7) — (Y, o) is called an intuitionistic fuzzy perfectly contra
weakly generalized irresolute mapping if f'(B) is an intuitionistic fuzzy weakly generalized
clopen set in (X, 7) for every IFWGOS B in (Y, o).

Theorem 3.14. If f: (X, 1) > (¥, o) is an intuitionistic fuzzy perfectly contra weakly
generalized irresolute mapping then f is an intuitionistic fuzzy contra weakly generalized
irresolute mapping.

Proof. Let f be an intuitionistic fuzzy perfectly contra weakly generalized irresolute mapping.
Let A be an IFWGOS in Y. By hypothesis, /'(4) is intuitionistic fuzzy weakly generalized
clopen set in X. Thus f'(4) is an IFWGCS in X. Hence f is an intuitionistic fuzzy contra
weakly generalized irresolute mapping. ]

Theorem 3.15. Let f: (X, 7) — (Y, o) be a mapping from an IFTS (X, 7) into an IFTS (Y, o).
Then the following statements are equivalent.

(1)  f1is an intuitionistic fuzzy perfectly contra weakly generalized irresolute mapping.

(1) f is intuitionistic fuzzy contra weakly generalized irresolute and IFWG irresolute

mapping.

Proof.
(1) = (i1)): Let f be an intuitionistic fuzzy perfectly contra weakly generalized irresolute

mapping. Let B be an IFWGOS in Y. By hypothesis, /' (B) is an intuitionistic fuzzy
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weakly generalized clopen set in X. Thus f'(B) is both IFWGOS and IFWGCS in
X. Hence fis an intuitionistic fuzzy contra weakly generalized irresolute and [IFWG
irresolute mapping.

(1)) = (1): Let f be both intuitionistic fuzzy contra weakly generalized irresolute and IFWG

irresolute mapping. Let B be an IFWGOS in Y. By hypothesis, /(B) is both
IFWGOS and IFWGCS in X. That is, /'(B) is intuitionistic fuzzy weakly
generalized clopen set in X. Hence f is an intuitionistic fuzzy perfectly contra
weakly generalized irresolute mapping. [

References

[1]
2]
[3]

[4]

[9]

[10]

[11]

[12]

[13]

Atanassov, K. T. Intuitionistic fuzzy sets, Fuzzy Sets and Systems, Vol. 20, 1986, 87-96.
Chang, C. L. Fuzzy topological spaces, J.Math.Anal.Appl., Vol. 24, 1968, 182—190.

Coker, D. An introduction to intuitionistic fuzzy topological spaces, Fuzzy Sets and
Systems, Vol. 88, 1997, 81-89.

Ekici, E., B. Krsteska, Intuitionistic fuzzy contra strong pre-continuity, Facta Univ. Ser.
Math. Inform., 2007, 273-284.

Hanafy, .M. Intuitionistic fuzzy y continuity, Canad.Math.Bull., Vol. 52, 2009, 544-554.

Jeon, J. K., Y. B. Jun, J. H. Park, Intuitionistic fuzzy alpha continuity and intuitionistic
fuzzy pre-continuity, Int.J.Math.Math.Sci., Vol. 19, 2005, 3091-3101.

Rajarajeswari, P., R. Krishna Moorthy, On intuitionistic fuzzy weakly generalized closed
set and its applications, Int.J. Comput. Appl., Vol. 27,2011, 9-13.

Rajarajeswari, P., R. Krishna Moorthy, Intuitionistic fuzzy weakly generalized irresolute
mappings, Ultra Sci.Phys.Sci., Vol. 24,2012, 204-212.

Rajarajeswari, P., R. Krishna Moorthy, Intuitionistic fuzzy weakly generalized
continuous mappings, Far East J. Math.Sci., Vol. 66, 2012, 153—-170.

Rajarajeswari, P., R. Krishna Moorthy, Intuitionistic fuzzy perfectly weakly generalized
continuous mappings, Notes on Intuitionistic Fuzzy Sets, Vol. 18, 2012, 64-76.

Rajarajeswari, P., R. Krishna Moorthy, Intuitionistic fuzzy contra weakly generalized
continuous mappings, Ann.Fuzzy Math.Inform., Vol. 13,2013, 361-369.

Krishna Moorthy, R., P. Rajarajeswari, Intuitionistic fuzzy totally weakly generalized
continuous mappings (accepted in Ann.Fuzzy Math.Inform).

Santhi, R., K. Sakthivel, Intuitionistic fuzzy alpha generalized continuous mappings and
intuitionistic alpha generalized irresolute mappings, Appl.Math.Sci., Vol. 4, 2010, 1831—
1842.

25



[14] Santhi, R., K. Sakthivel, Intuitionistic fuzzy generalized semi continuous mappings,
Adv.Theor.Appl.Math., Vol. 5, 2009, 73-82.

[15] Thakur, S. S., R. Chaturvedi, Regular generalized closed sets in intuitionistic fuzzy
topological spaces, Universitatea Din Bacau Studii Si Cercertari Stiintifice, Vol. 6, 2006,
257-272.

[16] Zadeh, L. A. Fuzzy sets, Information and Control, Vol. 8, 1965, 338-353.

26



