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1. Introduction

The concept of intuitionistic fuzzy sets was introduced by Atanassov[l] as a generalization of fuzzy sets. In 1997 Coker|[3]
introduced the concept of intuitionistic fuzzy topological spaces. In the last 30 years the various concepts of fuzzy mathemat-
ics have been extended for intuitionistic fuzzy sets. In this paper, we study the concepts of intuitionistic fuzzy a-generalized
semi homeomorphism and Intuitionistic fuzzy ia-generalized semi homeomorphism as an extension of our work done in
paper[5]. We studied some characterizations of intuitionistic fuzzy a-generalized semi homeomorphism and Intuitionistic

fuzzy ia-generalized semi homeomorphism.

2. Preliminaries

Definition 2.1 ([1]). Let X be a non empty fixed set. An intuitionistic fuzzy set(IFS in short) A in X is an object having

the form

A ={(z pa(x), va(e)) /= e X}

where the function pa(x):X — [0,1] denotes the degree of membership(namely pa(z)) and the function va(z):X — [0,1]
denotes the degree of non-membership(namely va(z)) of each element x € X to the set A, respectively and 0 < pa(zx) +

va(z) < 1 for each z € X.
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IFS(X) denote the set of all intuitionistic fuzzy sets in X.

Definition 2.2 ([1]). Let A and B be IFSs of the form A={( z, pa(z), va(z)) /| z €X} and B={{ =z, up(z), ve(z)) | z €
X}. Then

1. A C Bif and only if pa(z) < pp(z) and va(z) > ve(z) for all z € X,
2. A =Bifand onlyif AC Band BC A,

3. A ={(z va(x), pa(z)) / = € X},

4- ANB = {( z, pa(zx) A pp(x), va(z) vV ve(z)) | = € X},

5. AUB = {( @, pa(z) V pp(x), va(z) A ve(x)) | © € X}.

For the sake of simplicity, we shall use the notation A=( z, pua, va ) instead of

A= {5 wa(), va@)) | =€ X}.
The intuitionistic fuzzy sets O~ ={(z, 0,1) /€ X} and 1. ={(z, 1, 0) / © € X} are the empty set and the whole set

of X respectively.

Definition 2.3 ([3]). An intuitionistic fuzzy topology (IFT in short) on X is a family T of IFSs in X satisfying the following

azrioms.
1. O~, 1~ €T,
2. G1 N Ge €1 forany G1, G2 € T,
3. UG; € 7 for any family {G; /] i€ J} C 7.

In this case the pair (X, 7) is called an intuitionistic fuzzy topological space(IFTS in short) and any IFS in T is known as
an intuitionistic fuzzy open set(IFOS in short) in X. The complement A° of an IFOS A in an IFTS (X, 7) is called an

intuitionistic fuzzy closed set(IFCS in short) in X.

Definition 2.4 ([3]). Let (X, 7) be an IFTS and A = ( z, pa, va ) be an IFS in X. Then the intuitionistic fuzzy interior

and the intuitionistic fuzzy closure are defined as follows:

1. int(A) = U{G / Gis an IFOS in X and G C A},

2. cl(A) =n{K / K is an IFCS in X and A C K}.
Note that for any IFS A in (X, 7), we have cl(A°) = (int(A))° and int(A°) = (cl(A))°.
Definition 2.5. An IFS A = ( z, pa, va ) in an IFTS (X, 7) is said to be an

1. intuitionistic fuzzy regular closed set(IFRCS in short) if A = cl(int(A)) [3],

2. intuitionistic fuzzy a-closed set(IFaCS in short) if cl(int(cl(A))) C A [4],

3. intuitionistic fuzzy semiclosed set(IFSCS in short) if int(cl(A)) C A [3].
The complements of the above mentioned intuitionistic fuzzy closed sets are called their respective intuitionistic fuzzy
open sets.

Definition 2.6. [5] Let A be an IFS of an IFTS (X, 7). Then
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1. acl(A) =n{K / K is an [FaCS in X and A C K},
2. aint(A) = U{K / K is an IFaOS in X and K C A}.
Definition 2.7. [5] An IFS A of an IFTS (X, 7) is an
1. intustionistic fuzzy generalized closed set(IFGCS in short) if cl(A) C U whenever A C U and U is an IFOS in X,

2. intustionitic fuzzy alpha generalized semi-closed set(IFaGSCS in short) if acl(A) C U whenever A C U and U is an

IFSOS in X. Every IFCS and IFaCS are IFaGSCS but the converse may not be true in general.

The complements of the above mentioned intuitionistic fuzzy closed sets are called their respective intuitionistic fuzzy open

sets.
Definition 2.8. Let f be a mapping from an IFTS (X, 7) into an IFTS (Y, o). Then f is said to be an

1. intustionistic fuzzy closed mapping (IF closed map in short) if f(A) is an IFCS in (Y, o) for every IFCS A of (X,

7],

2. intustionistic fuzzy « generalized semi closed mapping (IFaGS closed map in short) if f(A) is an IFaGSCS in (Y, o)
for every IFCS A of (X, 7)[6].

Definition 2.9 ([5]). An IFTS (X, 7) is said to be an
1. intustionistic fuzzy agaT o (in short IFagq T /2 )space if every IFa GSCS in X is an IFCS in X,
2. intuitionistic fuzzy agbTh s (in short IFag T 2 )space if every IFa GSCS in X is an IFGCS in X.
Definition 2.10. Let f be a mapping from an IFTS (X, 7) into an IFTS (Y, o). Then f is said to be an
1. intuitionistic fuzzy continuous ( IF continuous in short) if f~*(B) € IFO(X) for every B € o[17],
2. intuitionistic fuzzy o continuous (IFa continuous in short) if {1 (B) € IFaO(X) for every B € o[7].
FEvery IF continuous mapping is an IFa-continuous mapping but the converse may not be true in general.
Definition 2.11 ([5]). Let f be a mapping from an IFTS (X, 7) into an IFTS (Y, o). Then f is said to be
1. intuitionistic fuzzy generalized continuous ( IFG continuous in short) if f*(B) € IFGC(X) for every IFCS B in Y,

2. intuitionistic fuzzy a-generalized semi continuous (IFaGS continuous in short) if f*(B) € IFaGSC(X) for every

IFCS B in Y.

Every IF continuous mapping, IFa continuous mapping is an [FaGS continuous mapping but the converse may not be true

in general.

Definition 2.12 ([6]). Let f be a mapping from an IFTS (X, 7) into an IFTS (Y, c).Then f is said to be an intuitionistic

fuzzy a-generalized semi open mapping(IFaGS open mapping) if f(A) € IFaGSO(X) for every IFOS A in X,

Definition 2.13 ([5]). Let f be a mapping from an IFTS (X, 7) into an IFTS (Y, o).Then f is said to be an intuitionistic
fuzzy a-generalized semi irresolute (IFaGS irresolute) if f' (B) € IFaGSCS(X) for every IFaGSCS B in Y.

Definition 2.14. Let f be a bijection from an IFTS (X, 7) into an IFTS (Y, 0).Then f is said to be
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1. intuitionistic fuzzy homeomorphism (IF homeomorphism in short) if f and 1 are IF continuous mappings 8],

2. intuitionistic fuzzy alpha homeomorphism (IFa homeomorphism in short) if f and f~' are IFo continuous mappings

9],

3. intuitionistic fuzzy alpha generalized homeomorphism (IFG homeomorphism in short) if f and f~ are IFG continuous

mappings [9].

3. Intuitionistic Fuzzy a-generalized Semi Homeomorphism

In this section we introduce intuitionistic fuzzy alpha generalized semi homeomorphism and study some of its properties.

Definition 3.1. A bijection mapping f : (X, 7) — (Y, o) is called an intuitionistic fuzzy alpha generalized semi homeo-

morphism (IFaGS homeomorphism in short) if f and ' are IFaGS continuous mappings.

Example 3.2. Let X = {a, b}, Y ={u, v}, Gi = (1, (0.1, 0.2), (0.2, 0.3)) and G2 = ( y, (0.3, 0.4), (0.4, 0.5) ). Then T
={0~, Gi, I~ } and 0 = { O~, Go, 1~ } are IFTs on X and Y respectively. Define a bijective mapping f : (X, 7) — (Y,
o) by f(a) = w and f(b) = v. Then fis an IFaGS continuous and [~ is also an IFaGS continuous mapping. Therefore the

bijective mapping f is an IFaGS homeomorphism.

Theorem 3.3. Let f:(X, 7) — (Y, o) be a bijective mapping from an IFTS X into an IFTS Y. Then the following conditions

are equivalent:
1. fis an IF homeomorphism
2. fis an IF continuous mapping and f is an IF open mapping
3. fand f~' IF continuous mappings

Proof. (i) = (ii): It is obviously true.

(i) = (iii): Let fis an IF open mapping. That is f(A) is IFOS in Y for each IFOS A in X. Now define a mapping f~*: (Y, o)
— (X, 7). By hypothesis, for every IFOS A in X, we have f—1(A) is an IFOS in Y. Hence f~! is an IF continuous mapping.
That is f and f~! are IF continuous mappings.

(ii) = (iii): Let f and f~' are IF continuous mappings. Since f™': (Y, o) — (X, 7) is an IF continuous mapping, f:(X, 7) —

(Y, o) is an IF open mapping. Hence f is an IF homeomorphism. O
Theorem 3.4. Every IF homeomorphism is an [FaGS homeomorphism but not conversely.

Proof. Letf: (X, 1) — (Y, 0) be an IF homeomorphism. Then f and f~' are IF continuous mappings. Since every IF
continuous mappings is an IFaGS continuous mapping, f and ! are IFaGS continuous mappings. Therefore f is an IFaGS

homeomorphism. O

Example 3.5. Let X = {a, b}, Y ={u, v}, G1 = ( =z, (0.3, 0.1), (0.4, 0.2)) and G2 = ( vy, (0.1, 0.2), (0.2, 0.4) ). Then
T ={0~, Gi, I~ } and 0 = { O~, Ga, 1~ } are IFTs on X and Y respectively. Define a bijective f : (X, 7) = (Y, c) by
f(a) = u and f(b) = v. Since every IFCS in (Y, o) is an [IFaGSCS in (X, 7), f is an [FaGS continuous mapping and every
IFCS in (X, 7) is an IFaGSCS in (Y, o), f* is an IFaGS continuous mapping. Hence f is an IFaGS homeomorphism.

But f is not an IF homeomorphism since f and f~ are not an IF continuous mappings.

Theorem 3.6. Every IFa homeomorphism is an IFaGS homeomorphism but not conversely.
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Proof. Let £:(X, 7) — (Y, o) be an IFa homeomorphism. Then f and f~! are IFa continuous mappings. Since every
IFa continuous is an IFaGS continuous mapping, f and f~! are IFaGS continuous mappings. Therefore f is an IFaGS

homeomorphism. O

Example 3.7. Let X = {a, b}, Y ={u, v}, G1 = (=, (0.5, 0.4), (0.4, 0.5)) and G2 = ( vy, (0.4, 0.2), (0.5, 0.3) ). Then T
={0~, Gi, 1~ } and o = { O~, Ga2, 1~ } are IFTs on X and Y respectively. Define a bijective f : (X, 7) — (Y, o) by f(a)
= wu and f(b) = v. Consider an IFCS Go' = (y, (0.5, 0.3), (0.4, 0.2)) in Y. Then f* (G2') = (y, (0.5, 0.3), (0.4, 0.2)) is

not an IFaCS in X. This implies f is not an IFa continuous mapping. Hence f is not an IFa homeomorphism.

Theorem 3.8. Let f: (X, 7) = (Y, o) be an IFaGS homeomorphism. Then f is an IF homeomorphism if X and Y are

IFoga T1/2 space.

Proof. Let B be an IFCS in Y. By hypothesis, f~'(B) is an IFaGSCS in X. Since X is an IFq4,T1 /2 space, f'(B) is an
IFCS in X. Hence f is an IF continuous mapping. By hypothesis f 1:(Y, o) = (X, 7) is an IFaGS continuous mapping. Let
A be an IFCS in X. Then (f7')7'(A) = f(A) is an IFaGSCS in Y. Since Y is an IF4g,T1 /2 space, f(A) is an IFCS in Y.

Hence f~! is an IF continuous mapping. Therefore f is an IF homeomorphism. O

Theorem 3.9. Let f: (X, 7) — (Y, o) be an IFaGS homeomorphism. Then fis an IFG homeomorphism if X and Y are

IFogv Ty /2 space.

Proof. Let B be an IFCS in Y. By hypothesis, ' (B) is an [IFaGSCS in X. Since X is an IF44, Ty /> space, f'(B) is an
IFGCS in X. Hence f is an IFG continuous mapping. By hypothesis f':(Y, o) — (X, 7) is an IFaGS continuous mapping.
Let A be an IFCS in X. Then (f7')7'(A) = f(A) is an IFaGSCS in Y. Since Y is an IFqg,T1 /2 space, f(A) is an IFGCS in

X. Hence 7! is an IFG continuous mapping. Therefore f is an IFG homeomorphism. O

Theorem 3.10. Let f: (X, 7) — (Y, o) be a bijective mapping. If f is an I[FaGS continuous mapping, then the following

are equivalent:
1. fis an IFaGS closed mapping
2. fis an IFaGS open mapping
3. fis an [FaGS homeomorphism.

Proof. (i) = (ii): Let f: (X, 7) — (Y, o) be a bijective mapping and let f be an IFaGS closed mapping. This implies
f71:(Y, o) = (X, 7) is an IFaGS continuous mapping. Assume that A is an TFOS in X. Then by hypothesis, (f*)7!(A) is
an [FaGSOS in Y. Hence f is an IFaGS open mapping.

(i) = (iii): Let f:(X, 7) — (Y, o) be a bijective mapping and let f is an IFaGS open mapping. This implies f:(Y, o)
— (X, 7) is an IFaGS continuous mapping. Hence f and f~! are IFaGS continuous mappings. Therefore f is an IFaGS
homeomorphism.

(iii) = (i): Let f be an IFaGS homeomorphism. That is f and f~' are IFaGS continuous mappings. Assume that A is an

TFCS in X. Then by hypothesis, A is an IFaGSCS in Y. Hence f is an IFaGS closed mapping. O
Remark 3.11. The composition of two IFaGS homeomorphisms need not be an IFaGS homeomorphism in general.

Example 3.12. Let X = {a, b}, Y ={¢, d} and Z = {u, v}. Let G1 = { z, (0.2, 0.8), (0.4, 0.3)), G2 = (y, (0.4, 0.5),
(0.5, 0.5) ) and Gs = { z, (0.1, 0.2), (0.4, 0.4)). Then 7 ={ O~, G1, I~ }, 0 ={ 0~, G2, 1~ } andn ={ 0, Gs, 1. }

are IFTs on X,Y and Z respectively. Here puci(a) = 0.2, pc1(b) = 0.8, vgi(a) = 0.4, vai(b) = 0.8, pua2(c) = 0.4, paz(d)
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= 0.5, vaa(c) = 0.5, vaa(d) = 0.5, pas(v) = 0.1, pes(v) = 0.2, vas(u) = 0.4, vas(v) = 0.4. Define a bijective mapping
f(X, 7) = (Y, ¢) by f(a) = c and f(b) = d and g:(Y, ) = (Z, n) by g(c) = w and g(d) = v. Then f and ' are IFa.GS
continuous mappings. Also g and g~* are IFaGS continuous mappings. Hence f and g are IFaGS homeomorphisms. But

the composition gof: X — Z is not an IFaGS homeomorphism since gof is not an IFaGS continuous mapping.

Definition 3.13. A bijective mapping f:(X, 7) — (Y, o) is called an intuitionistic fuzzy ia-generalized semi homeomorphism

(IFiaGS homeomorphism in short) if f and f~ are IFaGS irresolute mappings.
Theorem 3.14. Every [Fia GS homeomorphism is an [FaGS homeomorphism but not conversely.

Proof. Let £:(X, 7) — (Y, o) be an IFiaGS homeomorphism. Let B be IFCS in Y. Since every IFCS is an IFaGSCS, B is
an IFaGSCS in Y. By hypothesis f~*(B) is an IFaGSCS in X. Hence f is an IFaGS continuous mapping. Similarly we can
prove f~1 is an IFaGS continuous mapping. Hence f and f~! are IFaGS continuous mappings. Therefore the mapping f is

an [FaGS homeomorphism. O

Example 3.15. Let X = {a, b}, Y = {u, v}, G» = (=, (0.3, 0.1), (0.4, 0.2)) and G2 = ( y, (0.1, 0.2), (0.2, 0.4) ). Then
T={0~, G, 1~ } ando ={ 0~, G2, 1. } are IFTs on X and Y respectively. Define a mapping f:(X, 7) — (Y, o) by f(a)
= wu and f(b) = v. Then fis IFaGS homeomorphism. Let us consider an IFS A = ( z, (0.2, 0.3), (0.1, 0.8)) in X. Clearly
A is an IFaGSCS in X. But f(A) is not an IFaGSCS in Y. That is f~* is not an IFaGS irresolute mapping. Hence f is not

an IFiaGS homeomorphism.

Theorem 3.16. Let f: (X, 7) = (Y, o) be an IFiaGS homeomorphism. Then fis an IF homeomorphism if X and Y are

IFoga T1/2 space.

Proof. Let B be an IFCS in Y. Since every IFCS is an IFaGSCS, B is an IFaGSCS in Y. Since f is an IFaGS irresolute
mapping, f~1(B) is an IFaGSCS in X. Since X is an IFogaT1/2 space, f~1(B) is an IFCS in X. Hence f is an IF continuous
mapping. By hypothesis f*:(Y, ¢) = (X, 7) is an IFaGS irresolute mapping. Let A be an IFCS in X. Since every IFCS is
an IFaGSCS, A is an IFaGSCS in X. Then (f')7'(A) = f(A) is an IFaGSCS in Y. Since Y is an IFa4a Ty /2 space, f(A) is

an IFCS in Y. Hence f~! is an IF continuous mapping. Therefore f is an IF homeomorphism. O

Definition 3.17. Let A be an IFS in an IFTS (X, 7). Then agscl(A) is defined as agscl(A) =N {B / B is an [FaGSCS

in X and A C B}.

Theorem 3.18. If f: (X, 7) — (Y, o) is an IFia GS homeomorphism, then agscl(f *(B)) C f*(acl(B)) for every IFS B
m Y.

Proof. Let B be an IFS in Y. Then acl(B) is an IFaCS in Y. This implies acl(B) is an IFeGSCS in Y. Since f is an IFaGS
irresolute mapping, f~!(acl(B)) is an IFaGSCS in X. This implies agscl(f~* (acl(B))) = f*(acl(B)). Now agscl(f~1(B)) C
agscl(agscl(f~! (acl(B))) = f~!(acl(B)). Hence agscl(f~*(B)) C £~ (acl(B)) for every IFS B in Y. O

Theorem 3.19. If f:(X, 7) — (Y, o) is an IFiaGS homeomorphism, then agscl(f *(B)) = f*(agscl(B)) for every IFS B
m Y.

Proof.  Since f is an IFiaGS homeomorphism, f is an IFaGS irresolute mapping. Consider an IFS B in Y. Clearly agscl(B)
is an IFaGSCS in Y. By hypothesis f~*(agscl(B)) is an IFaGSCS in X. Since f~*(B) C ™ (agscl(B)), agscl(f1(B)) C
agscl(f~ (agscl(B))) = £~ (agscl(B)). This implies agscl(f~1(B)) C £~ (agscl(B)).

Since f is an IFiaGS homeomorphism, f~':Y — X is an IFaGS irresolute mapping. Consider an IFS f_l(B) in X.
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Clearly agscl(f~'(B)) is an IFaGSCS in X. This implies (f~*)™!(agscl(f~*(B))) = f(agscl(f~*(B))) is an IFaGSCS in Y.
Clearly B = (f71)7'(f"1(B)) C (f 1) ' (agscl(f"*(B))) = f(agscl(f"*(B))). Therefore agscl(B) C agscl(f(agscl(f~*(B)))) =
f(agscl(f~*(B)), Since f* is an IFaGS irresolute mapping. Hence f~'(agscl(B)) C f~* (f(agscl(f~*(B)) = agscl(f~1(B)).That
is 7! (agscl(B)) C agscl(f~*(B)). This implies agscl(f~*(B)) = f~ (agscl(B)). O

Theorem 3.20. If f:(X, 7) — (Y, o) is an IFia GS homeomorphism, then agscl(f(B)) = f(agscl(B)) for every IFS B in X.

Proof.  Since f is an IFiaGS homeomorphism, f~! is an IFiaGS homeomorphism. Let us consider an IFS B in X. By

theorem : 3.18, agscl((f™1)"'(B)) = (f1) " (agscl(B)). Hence agscl(f(B)) = f(agscl(B)) for every IFS B in X. O
Proposition 3.21. The composition of two IFiaGS homeomorphisms is an [FiaGS homeomorphism in general.

Proof. Letf: (X, 7) = (Y,0)and g: (Y, o) = (Z, n) be two IFiaGS homeomorphisms. Let A be an IFaGSCS in Z.
Then by hypothesis, g~ (A) is an IFeGSCS in Y. Then by hypothesis,f~* (g7 (A)) is an IFaGSCS in X. Hence (gof) ™" is an
IFaGS irresolute mapping. Let B be an IFaGSCS in X. Then by hypothesis, f(B) is an IFeGSCS in Y. Then by hypothesis
g(f(B)) is an IFaGSCS in Z. This implies gof is an IFaGS irresolute mapping. Hence gof is an IFiaGS homeomorphism.

Therefore the composition of two [FiaGS homeomorphism in general. O
We denote the family of all IFiaGS homeomorphisms of an IFTS (X, 7) onto itself by IFiaGS-h(X, 7).
Theorem 3.22. The set IFiaGS-h(X, T7) is a group under the composition of maps.

Proof. Define a binary operation * : IFiaGS-h((X, 7) x IFiaGS-h(X, 7) — IFiaGS-h(X, 7) by fxg = gof for all f, g €
IFiaGS-h(X, 7) and o is the usual operation of composition of maps. Then by Proposition : 3.20, gof € IFiaGS-h(X, 7).
We know that, the composition of maps is associative and the identity map I : (X, 7) — (X, 7) belonging to IFiaGS-h(X, )
serves as the identity element. If f € TFiaGS-h(X, 7), then f~* € IFiaGS-h(X, 7) such that fof " = f~'of = T and so inverse
exists for each element of IFiaGS-h(X, 7). Therefore, (IFiaGS-h(X, 7), o) is a group under the operation of composition of

maps. O

References

[1] K.T.Atanassov, Intuitionistic fuzzy sets, Fuzzy Sets and Systems, 20(1986), 87-96.

[2] C.Chang, Fuzzy topological spaces, J. Math.Anal.Appl., 24(1968), 182-190.

[3] D.Coker, An introduction to fuzzy topological spaces, Fuzzy sets and systems, 88(1997), 81-89.

[4] K.Hur and Y.B.Jun, On intuitionistic fuzzy alpha continuous mappings, Honam Math. Jour., 25(2003), 131-139.

[6] M.Jeyaraman, A.Yuvarani and O.Ravi, Intuitionistic fuzzy a-generalized semi continuous and irresolute mappings,
International Journal of Analysis and Applications, 3(2)(2013), 93-103.

[6] M.Jeyaraman, A.Yuvarani and O.Ravi, On Alpha Generalized Semi Closed Mapping in Intuitionistic Fuzzy Topological
Spaces, Internation Journal of Mathematics And its Applications, 3(2015), 99-108.

[7] Joung Kon Jeon, Young Bae Jun and Jin Han Park, Intuitionistic fuzzy alpha continuity and intuitionistic fuzzy pre
continuity, International Journal of Mathematics and Mathematical Sciences, 19(2005), 3091-3101.

[8] S.J.Lee and E.P.Lee, The category of intuitionistic fuzzy topological spaces, Bull. Kor. Math. Soc., 37(2000), 63-76.

[9] R.Santhi and K.Sakthivel, Alpha generalized Homeomorphism in Intuitionistic Fuzzy Topological Spaces, Notes on In-
tuitionistic Fuzzy Sets, 17(2011), 1, 30-36.

[10] L.A.Zadeh, Fuzzy sets, Information and control, 8(1965), 338-353.



	Introduction
	Preliminaries
	Intuitionistic Fuzzy -generalized Semi Homeomorphism
	References

