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Abstract

The purpose of this paper is to introduce and study the concepts of
intuitionistic fuzzy generalized alpha continuous mappings and intuitionistic
fuzzy generalized alpha irresolute mappings in intuitionistic fuzzy topological
spaces.
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1. Introduction

Zadeh [21] introduced the concept of fuzzy sets. After that there have been a number
of generalizations of this fundamental concept. Atanassov [1] introduced the notion of
intuitionistic fuzzy sets. Using the notion of intuitionistic fuzzy sets, Coker [3]
introduced the notion of intuitionistic fuzzy sets. In this paper we introduce the notion
of intuitionistic fuzzy generalized alpha continuous mappings and intuitionistic fuzzy
generalized alpha irresolute mappings and study some of their properties in
intuitionistic fuzzy topological spaces.
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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={{xp, ), va(x)/xEX}

where the functions p, (x): X — [0,1] and va(x): X — [0,1] denote the degree of
membership (namely p, (x)) and the degree of non-membership (namely va(x)) of
each element x € X to the set A, respectively, and 0 < p, (X) +va(x)< 1 for each x €
X.

Denote by IFS(X), the set of all intuitionistic fuzzy sets in X.

Definition 2.2:[1] Let A and B be IFSs of the form A ={( x, u, (x), va(x)) / x € X}
and B = {(x, pg, vg(x) } / x € X} Then

(a) ACBifand only if p, (x) <pgy(x) and va(x) = vg(x) forallx € X

(b) A=Bifand only if A € B and B CA

(€) A°={(x,va(x), 1, (x)/x € X}

(DANB={(x, By (XA B, X), vax)Vvp(x))/x€ X}

(e) AUB={(x, Hy, (X)V pg(x), va(X)A ve(X) Y/ x€ X}

For the sake of simplicity, we shall use the notation A = ( x, n,, va ) instead of
A= {<Xa HA (X)’VA(X)>/XE X}

The intuitionistic fuzzy sets O~ = { (x,0,1)/x€ X }and I~={(x,1,0) /X €
X} are respectively the empty set and the whole set of X.

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

10.,1. €

(1) Gy N G, € 1, forany G4, G, €1

(1) U G; € tforany family { G; /1€ J} S 1.

In this case the pair (X, 1) is called an intuitionistic fuzzy topological space (IFTS
in short) and any IFS in 1 is known as an intuitionistic fuzzy open set (IFOS in short)
in X.

The complement A of an IFOS A in an IFTS (X, t) is called an intuitionistic
fuzzy closed set (IFCS in short) in X.

Definition 2.4: [3] Let (X, 1) be an IFTS and A = ( x, p,, va ) be an IFS in X. Then
the intuitionistic fuzzy interior and an intuitionistic fuzzy closure are defined by
mt(A)=U {G/Gisan[FOSinXand GE A },

cllA)=N {K/KisanIFCSin Xand A €K }.

Note that for any IFS A in (X, t),we have cl(A°) = (int(A))¢ and int(A°) =
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(cl(A))".

Definition 2.5: [8] AnIFS A =(x, p,,va ) inan IFTS (X, 1) is said to be an

(1) intuitionistic fuzzy semi closed set (IFSCS in short) if int(cl(A)) € A,

(1) intuitionistic fuzzy pre closed set (IFPCS in short) if cl(int(A)) € A,

(111) intuitionistic fuzzy a-closed set (IFaCS in short) if cl(int(cl(A)) € A,

(1v) intuitionistic fuzzy regular closed set (IFRCS in short) if A = cl(int(A)),

(v) intuitionistic fuzzy y-closed set (IFyCS in short) if cl(int(A)) N int(cl(A)) € A.

The family of all IFCS (respectively IFSCS, IFaCS, IFRCS) of an IFTS (X, 1) 1s
denoted by IFC(X) (respectively IFSC(X), IFaC(X), IFRC(X)).

Definition 2.6: [8] AnIFS A =(x, p,,va ) inan IFTS (X, 1) is said to be an

(1) 1intuitionistic fuzzy semi open set (IFSOS in short) if A € cl(int(A)),

(11) intuitionistic fuzzy pre open set (IFPOS in short) if A € int(cl(A)),

(111) intuitionistic fuzzy a-open set (IFaOS in short) if AS int(cl(int(A))),

(1v) imntuitionistic fuzzy regular open set (IFROS in short) if A = int(cl(A)),

(v) intuitionistic fuzzy y-open set (IFyOS in short) if A € int(cl(A)) U cl(int(A)).

The family of all IFOS (respectively IFSOS, IFaOS, IFROS) of an IFTS (X, 1) is
denoted by IFO(X) (respectively IFSO(X), [FaO(X), IFRO(X)).

Definition 2.7: [20] Let an IFS A of an IFTS (X, t). Then
scl(A)=N{K/Kisan [FSCSinXand AS K }.
sint(A) =U{ K/K1is an IFSOS in X and K € A}.

Note that for any IFS A in (X, 1), scl(A° )= (sint(A))" and sint(A® ) =
(scl(A))C

Definition 2.8: [17] An IFS A of an IFTS (X, 1) is an

(1) intuitionistic fuzzy generalized closed set (IFGCS in short) if cl(A) € U whenever
A €U and U is an IFOS in X.

(1) intuitionistic fuzzy regular generalized closed set (IFRGCS in short) if cl(A) € U
whenever A € U and U is an IFROS in X.

Definition 2.9: [10]An IFS A of an IFTS (X, 1) is said to be an intuitionistic fuzzy
generalized a closed set (IFGaCS in short) if acl(A) € U whenever A € U and U is
an [FaOS in X.

Result 2.10: [10] Every IFCS,IFGCS,IFRCS, IFaCS is an IFGaCS but the converses
are not true in genereal.

Definition 2.11: [10] An IFS A of an IFTS (X, 1) is said to be an intuitionistic fuzzy
generalized o open set (IFGaOS in short) if the complement A€ is an IFGaCS in X.
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Definition 2.12:[4]Let f be a mapping from an IFTS (X, ) into an IFTS (Y,0).Then f
is said to be intuitionistic fuzzy continuous(IF continuous in short) if
f~Y(B) e IFO(X) for every B e 0.

Definition 2.13: [8]Let f be a mapping from an IFTS (X, 7) into an IFTS (Y,o).Then f
is said to be

(1) intuitionistic fuzzy semi continuous (IFS continuous in short) if
f~Y(B) € IFSO(X) for everyB e 0.

(ii) intuitionistic fuzzy a continuous (IFa continuous in short) if f~1(B) € IFa0(X)
for every B € 0.

(1) intuitionistic fuzzy pre continuous (IFP continuous in short) if
f~Y(B) e IFPO(X) for every B € 0.

Result 2.14:[8] Every IF continuous mapping is an IFa continuous and every IFa
continuous mapping is an IFS continuous mapping.

Definition 2.15:[6] A mapping f: (X, 1)— (Y,0) is called an intuitionistic y
continuous(IFyccontinuous in short) if f~1(B)is an IFy0S(X) in (X, t)for every
Beo.

Definition 2.16:[17] Let f be a mapping from an IFTS (X, 1) into an IFTS (Y,0).Then
f is said to be intuitionistic fuzzy generalized continuous (IFG continuous in short) if
f~Y(B)elFGCS(X) for every IFCS Bin Y.

Result 2.17:[17] Every IF continuous mapping is an IFG continuous mapping.

Definition 2.18: [14]A mapping f: (X, t)— (Y,0) is called an intuitionistic fuzzy
generalized semi continuous (IFGScontinuous in short) if f~1(B) is an IFGSCS(X) in
(X, ) for every IFCS B of (Y,0).

Definition 2.19: [14]Let f be a mapping from an IFTS (X, 1) into an IFTS (Y,0).Then
f is said to be intuitionistic fuzzy irresolute (IF irresolute in short) f~1(B) € IFCS(X)
for every IFCS Bin Y.

Definition 2.20:[14] Let f be a mapping from an IFTS (X, 1) into an IFTS (Y,0).Then
f is said to be intuitionistic fuzzy generalized irresolute (IFG irresolute in short)
f~Y(B) e IFGCS(X) for every IFGCSBin Y.

Definition 2.21: An IFTS (X, 1) is said to be an intuitionistic fuzzy a;T;/,(IFoy Ty,
in short ) space if every IFGaCS in X is an IFCS in X.

Definition 2.22: An IFTS (X, 7) is said to be an intuitionistic fuzzy o;T;/,(IFo;T;/, in
short ) space if every IFGaCS in X is an [FaCS in X.
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Definition 2.23:[15]The IFS C(a., ) = { X, ¢q , ¢;_p jwhere a € (0, 1], B€[O0, 1)
and a + 3 <1 is called an intuitionistic fuzzy point in X.

Definition 2.24: [15] Two IFSs are said to be g-coincident (A q B in short) if and
only if there exists an element x € X such that p, (x) > vg(X) or v, (x) < p g(X).

Definition 2.25: [15] For any two IFSs A and B of X, ](A q B) iff A € B©.

3. Intuitionistic fuzzy generalized alpha continuous mappings
In this section we introduce intuitionistic fuzzy generalized alpha continuous mapping
and studied some of its properties.

Definition 3.1: A mapping f: (X, 1= (Y,0) is called an intuitionistic fuzzy
generalized alpha continuous (IFGa continuous in short) mapping if f~1(B) is an
[FGaCS(X) in (X, 1) for every IFCS B of (Y,0).

Example 3.2: Let us consider X= {a,b},Y= {u,v} and G,= (x, (0.3,0.3),(0.7,0.6)),
G,=(x,(0.7,0.6),(0.3,0.4)). Then t = {0.,G;,1.} and o ={0_,G,, 1.} are IFTS on
X and Y respectively. Define a mapping f: (X, 1)— (Y,0)byf(a) = u and f(b) = v.
Then fis an IFGa continuous mapping.

Theorem 3.3: Every IF continuous mapping is an IFGa continuous mapping but not
conversely.

Proof: Let f: (X, 1)— (Y,0) be an IF continuous mapping. Let A be an IFCS in Y.
Since f is IF continuous mapping, f~1(A)is an IFCS in X. Since every IFCS is an
IFGaCS, f71(A4) is an IFGaCS in X. Hence fis an IFGa continuous mapping.

Example 3.4: Let us define X = {a, b}, Y = {u, v} and G,= (x, (0.2,0.3),(0.8,0.7)),

G, = (y,(0.4,0.4),(0.6,0.6)). Then T ={0.,G,,1.} and o ={0.,G,,1_} are IFTS
on X and Y respectively. Define a mapping f: (X, 1)— (Y,0) by f(a)=uand
f(b) = v. Then fis an IFGa continuous mapping but not IF continuous mapping, since
G,°=(y, (0.6,0.6), (0.4,0.4)) is an IFCS in Y,but f~1(G,°) is not an IFCS in X.

Theorem 3.5: Every [Fa continuous mapping is an IFGa continuous mapping but not
conversely.

Proof: Let f: (X, 1)— (Y,0) be an IFa continuous mapping. Let A be an IFCS in Y.
Since fis IFa continuous mapping, f ~*(A)is an IFaCS in X. Since every IFaCS is an
IFGaCS, f~1(A) is an IFGoCS in X. Hence fis an IFGa continuous mapping.

Example 3.6: Let us consider X = {a, b}, Y = {u, v}and G,=(x, (0.2,0.3),(0.7,0.6)),
G, = (y,(0.3,0.3), (0.5,0.6)). Thent=1{0.,G,,1.} and 0 ={0_,G,, 1.} are IFTS
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on X and Y respectively. Define a mapping f: (X, 1)= (Y,0) by f(a) =u and f(b) = v.
Then fis an IFGa continuous mapping but not IFo continuous mapping, since G,“=
(y,(0.5,0.6),(0.3,0.3)) is an IFCS in Y,but f~1(G,°) is not IFaCS in X.

Theorem 3.7: Every I[IFGa continuous mapping is an IFaG continuous mapping but
converse is not true in general.

Proof: Let f: (X, 1)= (Y,0) be an IFGa continuous mapping. Let A be an IFCS in Y.
Since f is IFGa continuous mapping, f ~1(A4)is an IFGaCS in X. Since every IFGaCS
is an IFaGCS, f~1(A)is an IFaGCS in X. Hence f'is an IFaG continuous mapping.

Example 3.8:Let us considerX = {a, b}, Y = {u, v} and G,= (x, (0.8,0.8), (0.2,0.1)),
G,=(y,(0.1,0.3),(0.9,0.7)). Thent = {0.,G;,1.} and 0 ={0_,G,,1_} are IFTS on
X and Y respectively. Define a mapping f: (X, 1)— (Y,0) by f(a)=u and

f(b) =v. Then fis an IFaG continuous mapping but not IFGa continuous mapping
since G,°=(y, (0.9,0.7),(0.1,0.3)) is an IFCS in Y, but f~1(G,) is not an IFGaCS in
X.

Theorem 3.9: Every IFGa continuous mapping is an IFSG continuous mapping but
not conversely.

Proof: Let f: (X, 7) —» (Y,0) be an IFGa continuous mapping. Let A be an IFCS in
Y. Then by hypothesis f~1(A) is an IFGaCS in X. Since every IFGaCS is an
IFSGCS, f~1(A) isan IFSGCS in X. Hence fis an IFSG continuous mapping.

Example 3.10: Let us consider X= {a, b},Y={u,v}and G;=(x,(0.4, 0.4),(0.6, 0.6)),
G,=( y, (0.7, 0.6), (0.1, 0.1) ). Thent={0_.,G4,1.} and o = {0.,G,, 1.} are IFTs
on X and Y respectively. Define a mapping f: (X,7) —» (Y,0) by f(a)=u,

f(b) = v. Clearly f is an IFSG continuous mapping. Now we have
G, =(y, (0.1, 0.1), (0.7, 0.6) ). aclf~1(G,)=G,° € G,, which shows that ‘f
is not IFGa a continuous mapping .

Theorem 3.11: Every IFGa continuous mapping is an IFGS continuous mapping but
not conversely.

Proof: Let f: (X, 7) —» (Y,0) be an IFGa continuous mapping. Let A be an IFCS in
Y. Then by hypothesis f~1(A) is an IFGaCS in X. Since every IFGaCS is an
IFGSCS, f~1(A) is an IFGSCS in X. Hence fis an IFGS continuous mapping.

Example 3.12: Let us consider X={a, b},Y={u, v}and G,=(x,(0.4, 0.3),(0.6, 0.4)),
G,=(vy,(0.8,0.7),(0.2,0.3)). Thent=1{0.,G;,1.} and o0 ={0.,G,, 1.} are

IFTs on X and Y respectively. Define a mapping f: (X,7) - (Y,0) by

f(a) = u, f(b)=v. Clearly fis an IFGS continuous mapping. Now we have
F7HG,9) =(x, (0.2, 0.3), (0.8, 0.7)). aclf "1(G,°) =G, & G,,which shows that ‘f* is
not an IFGa continuous mapping .
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Theorem 3.13: Every IFGa continuous mapping is an IFGP continuous mapping but
not conversely.

Proof: Let f:(X,7) » (Y,0) be an IFGa continuous mapping. Let A be an IFCS in
Y. Then by hypothesis f~1(A) is an IFGaCS in X. Since every IFGaCS is an
IFGPCS, f~1(A) is an IFGPCS in X. Hence fis an IFGP continuous mapping.

Example 3.14: Let us consider X ={a,b},Y ={u,v}and G;=( x,(0.2,0.3),(0.5,0.7)),
G,=(y, (0.8,0.9),(0.2,0.1) ). Thent={0.,G4,1.} and 0 ={0.,G,,1_} are IFTs on
X and Y respectively. Define a mapping f: (X,7) = (Y,0) by fla) = u, f(b) = v.
Clearly fis an IFGP continuous mapping. Now we have
FHG,)=(x, (0.2, 0.1), (0.8, 0.9)). Here aclf ~1(G,) = G, € G,, which shows that
‘f” is not IFGa continuous mapping .

The following diagram implications are true:

IF completely cont. IF cont. IF a cont.
IFS cont. 4_’_. ‘ IFGea continuous q_’_, IFP cont.
IFSG cont. IFGP cont. I FGS cont.

Here cont. means Intuitionistic fuzzy continuous mapping.

Remark 3.15: An IFP continuous mapping and IFGo continuous mapping is
independent of each other.

Example 3.16 : Let us consider X= {a,b},Y={u,v} and G;=(x, (0.2, 0.3),(0.7,0.7)),
G,=(y, (0.8, 0.8), (0.2,0.2) ). Then t={0.,G4,1.} and o = {0.,G,,1_} are IFTs
on X and Y respectively. Define a mapping f: (X, 1) = (¥, 0) by f(a)=u,

f(b) =v. Clearly fis an IFP continuous mapping. Now we have

G, ==( x, (0.2, 0.2), (0.8, 0.8)) . Here acl f~1(G,°) =G, € G,, which shows
that ‘f* is not an [FGa continuous mapping .

Example 3.17: Let us consider X={a, b},Y ={u, v} and G;=(x,(0.3,0.3), (0.7, 0.7) ),
G,=(y,(0.2,0.2),(0.8,0.5) ). Then t={0.,G;,1.} and 0 ={0.,G,, 1.} arelFTs
on X and Y respectively. Define a mapping f: (X,t) - (Y,0) by f(a) =u,

f(b) = v. Clearly fis an IFGa continuous mapping. Now we have
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G, =(y, (0.8, 0.5), (0.2, 0.2)), int f~1(G,°)= G, clG,= G, which shows that
cl(int(f ~1(G,) ) € f~1(G,°). Hence ‘f is not an IFP continuous mapping .

Remark 3.18: An IFS continuous mapping and IFGo continuous mapping are
independent of each other.

Example 3.19: Let us consider = {a,b},Y ={u, v} and G;=( x, (0.4, 0.3), (0.6, 0.6) ),
G,=(vy,(0.2,0.2),(0.7,0.8) ). Then 1={0.,G;,1.} and o = {0.,G,, 1.} are I[FTs
on X and Y respectively. Define a mapping f: (X,7) — (Y,0) by f(a) = u, f(b) = v.
Clearly f is an IFGa continuous mapping. Now we have
f1(G,9)=(x,(0.7,0.8), (0.2,0.2))Let clf ~1(G,9)= 1,
int(cl(f1(G,)) =1 € f~1(G,°), which shows that ‘© is not an IFS continuous
mapping.

Example 3.20 : Let us consider X = {a, b},Y ={u, v} and G;=( x, (0, 0.1), (1,0.9) ),
G,=(y,(1,0.9),(0,0.1). Then t={0.,G;,1.}and o ={0.,G,,1_} are IFTs

onX and Y respectively. Define a mapping f: (X,7) - (Y,0) by f(a)=u,

f(b) =v. Clearly fis anIFS continuous mapping. Now we have

F7HG,°) =(x,(0,0.1), (1,0.9)). Letclf 1(G,°) = G,°,int G,°= Gy,

clG, = G;°, ocl(f71(G,%)) = G, & G, which shows that ‘f is not IFGa continuous
mapping.

Theorem 3.21: If £ (X, 7) —(Y, o) is IFGa- continuous mapping then for each
intuitionistic fuzzy point c(a,p) of X and each IFOS V of Y such that f{c(a, B)) € V,
there exists an IFGa- open set U of X such that c(a, ) € U and f[U) € V.

Proof: Let c(a, B) be intuitionistic fuzzy point of X and V be an IFOS of Y such that
flc(a, B)) S V. Put U = f ~1(V). Then by hypothesis U is an IFGa- open set of X
such that c¢(a, B) € U and f(U) =£(f~1(V))E V.

Theorem 3.22: If f: (X, 7) —(Y, o) is an IFGa- continuous mapping then for each
intuitionistic fuzzy point c(a,f) of X and each IFOS V of Y such that f(c(a,B))qV,
there exists an IFGa- open set U of X such that c(a,) g U and f{(U) € V.

Proof: Let c(a,B) be intuitionistic fuzzy point of X and V be an IFOS of Y such that
flc(a,B)) @ V. Put U = f ~1(V). Then by hypothesis U is an IFGa-open set of X such
that c(a,B)q U and AU) =A(f "1 (V))S V.

Theorem 3.23: Let f: (X,7) — (Y, 0) be a mapping from an IFTS X into an IFTS Y.
Then the following are equivalent if X is an [Fa;, T1 /, Space.

fis an IFGa continuous mapping
f~1(B) is an IFGoCS in X for every IFCS B in Y.
cl(int(cl(f~*(B))) € f~(cl(B)) for every IFS B in Y.
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Proof: (1)=(ii) : is obviously true.

(i)=(ii1) : Let B be an IFS in Y. Then cl(B) is an IFCS in Y. By hypothesis

f~Y(cl(B)) is an IFGaCS in X. Since X is an IFa;T1), space, f~1(cl(B)) is an

IFCS in X. Therefore cl(f~tcl(B))= f~1(cl(B)). Now we have
cl(int(cl(f (B & el(int(cl(fH(cl(B)))) S £~ (cl(B)).

(iii)=(i): Let B be an IFCS in Y. By hypothesis cl(int(cl(f~*(B)))E f~1(cl(B))=
f~Y(B). This implies f~*(B) is an IFaCS in X and hence f~1(B) is an IFGoCS in
X. Therefore f'is an IFGa continuous mapping.

Theorem 3.24: A mapping f:(X,7) - (Y,0) is IFGa continuous mapping if and
only if the inverse image of each IFOS in Y is an I[IFGaOS in X.

Proof: Let A be an IFOS inY. This implies A® is an IFCS in Y. Since f'is an IFGaCS
in X. f~1(A®) = f-1(A), f~1(A) is an IFGaOS in X.

Theorem 3.25: Let f: (X,T) = (Y,0) be a mapping and let f~1(A) is an IFRCS in X
for every IFCS A in Y. Then fis an [FGa continuous mapping.

Proof: Let A be an IFCS in Y. Then f~1(4) is an IFRCS in X. Since every IFRCS is
an IFGaCS, f~1(4) is an IFGaCS in X. Hence fis an IFGa continuous mapping

Theorem 3.26: Let f: (X,7) — (Y, 0) be a mapping from an IFTS X into an IFTS Y.
Then the following are equivalent if X is an [Fa;, T1 /, Space.

(1) fis an IFGa continuous mapping
(i) f~1(A) is an IFGaOS in X for every IFOS Ain Y.

(iii) £~ (int(4)) € int(cl (int(f~1(4))) for every IFS A in Y

Proof: (1)=(ii) : is obviously true.

(1)=(ii1) : Let A be an IFS in Y. Then int(A) is an IFOS in Y. By hypothesis
f1(int(A)) is an IFGaOS in X. Since X is an IFa; T1/, space, f1(int(A)) is an
IFOS in X. Thereforef ~(intA) = int((f ~*(int(4)) < int((cl(int(f~1(4))))
(ii1)=>(i): Let A be an IFCS in Y. Then its complement A¢ is an IFOS in Y. By
hypothesis f~1(intA¢) € int((cl(int(f~*(A°)))).Hence f~1(A°) is an [FaOS in X.
Since every IFaOS is an IFGaOS, f~1(A°) is an FGaOS in X. Hence f is an IFGa,
continuous mapping.

Theorem 3.27: Let f:(X,7) - (Y,0) be an IFGo continuous mapping, then f is an
IF continuous mapping if X is an IFa;T1 /, Space.

Proof: Let A be an IFCS in Y. Then f~1(A) is an IFGaCS in X, by hypothesis.
Since X is an IFocle/2 space, f1(A) is an IFCS in X. Hence f is an IF
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continuous mapping.

Theorem 3.28: Let f:(X,7) » (Y,0) be an IFGa continuous mapping and
g:(Y,0) - (Z,6) is IF continuous mapping then go f : (X,7) - (Z,8) is IFGa
continuous mapping.

Proof: Let A be an IFCS in Z. Then g~1(4) is an IFCS in Y, by hypothesis. Since f
is an IFGo. continuous mapping, f~1(g~1(4)) is an IFGoCS in X. Since X is an
IFa,T1/, space, (g 1(A) tisanIFCS in X. Since we know that

(gef ) 1A = f1(g7*(A)) and hence g o f is an IFGa continuous mapping.

Remark 3.29: The composition of two intuitionistic fuzzy go— continuous mapping
may not be intuitionistic fuzzy ga — continuous.

Example 3.30: Let X = {a, b}, Y= {x, y} and Z= {p, q} and intuitionistic fuzzy sets
U, V and W defined as follows:
U={<x,(04,0.4), (0.6,0.6)}
V={<y, (0.3,0.2), (0.4,0.4)}
W= {<z(0.6,0.7), (0.3,0.3)}

Let =={0.,U,1_.}, c={0.,V,1_} and p={0., W, 1_} be intuitionistic fuzzy
topologies on X, Y and Z respectively. Let the mapping f: (X, ) —(Y, o) defined
by fla) =x and f(b) =y and g : (Y, 6) —(Z,n) defined by g(x) =p and g(y) =q. Then
the mappings f'and g are IFGa -continuous mappings but the mapping gof : (X, 1)
—(Z, ) is not IFGa - continuous mapping.

Definition 3.31: Let (X, 7) be an IFTS. The generalized closure (gacl(A) in short) for
any IFS A is defined as follows.
gacllA)=n{K / Kis anIFGaCSin X and A € K}.

If Aisan IFGaCS, then gacl(A) = A.

Remark: It is clear that A © gacl(A) Scl (A)

Theorem 3.32: Let f:(X,7) - (Y,0) be an IFGa continuous mapping.
Then the following statements hold.

flgacl(A)) € cl(f(A4)), for every IFS A in X.

gacl(f ~1(B)) € f~1(cl(B)), for every IFS B in X.

Proof : (i) Let A € X. Then cl(f(A)) is an IFCS in Y. Since f is an IFGa continuous

mapping, f~1(cl(f (A))) is an IFGoCS in X.(That is gacl(A) € f~1(cl(f (A))).
Since A € f1(f(4)) S f1(cl(f(A))) and f~1(cl(f(A))) is an IFGa- closed,

implies gacl(A) € f1(cl(f(A))). Hence f[gacl(A)] <€ cl(f(A4)).

(ii) Replacing A by f~1(B) in (i), we get flgacl(f~1(B)) S cl(f(f~1(B)) € cl(B).

Hence gacl(f~1(B)) € f~1(cl(B)), forevery IFSBin Y.
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Theorem 3.33: Let f:(X,7) = (Y,0) be a mapping from an IFTS X into an IFTS
Y. If X is an [FG;T1 /, Space then f is IFGa - continuous mapping if and only if it is

[Fo continuous mapping.

Proof : Let f be an IFGa -continuous mapping and let A be an IFCS in Y. Then by
definition, f~1(A) is an IFGaCS in X. Since X is an IFGa;T1 /, Space, f1(A) is an

IFaCS in X. Hence fis IFa- continuous mapping.
Conversely assume that f is [Fa- continuous mapping by theorem 3.5, f is an
[IFGa-continuous mapping.

Theorem 3.34: Let f: (X,7) — (Y, 0) be a mapping from an IFTS X into an IFTS Y.
Then the following statements are equivalent

(1) fis an IFGa continuous mapping

(i1) For each IFP p(a, ) € X and every IFN A of f(p(a, f)), there exist an IFGaCS
B such that p(a,B) € B € f~1(4).

(iii) For each IFP p(a,B) € X and every IFN A of f(p(a,f)), there exist an
IFGoCS B such that p(a,8) € B and f(B) € A.

Proof: (i)=(ii) : Assume that fis an [IFGa continuous mapping. Let p(a, ) be an
IFP in X and A be an IFN of f(p(«, £)). Then by definition of IFN, there exists an
IFCS CinY, suchthat f(p(a,B)) € CSA.
Taking B = f~1(C) € X, Since f is an IFGa continuous mapping, f~1(C) is
IFGoCS in X and p(a,f)EBCf? (f(p(a,ﬁ))) c f~1(¢) =B c f~1(4).
Hence p(a, B) € B € f~1(A).
(i)=(iii) : Let p(a, B) be an IFP in X and A be an IFN of f(p(a, )), such that there
exists an IFGaCS B with p(a,f) € B and B € f~1(A). This implies f(B) C A.
Hence (ii1) holds.
(ii))=>(i) : Assume that (iii) holds. Let B be an IFCS in Y and take p(a,p) €
f~Y(B). Then f(p(a,B)) € B.Since B is an IFCS in Y, B is an IFN of f(p(a, B)).
Then from (iii) there exists an IFGaCS A such that p(a, /) €A and f(A) € B.
Therefore p(a, B) € A € f(f~1(A)) € f~1(B).Thatis (a,B) € A S f~1(B).
Since p(a, f) be an arbitrary point and f~1(B) is union of all IFP contained in
f~Y(B), by assumption f~1(B) is an IFGaCS. Hence f is an IFGo continuous
mapping.

4.Intuitionistic fuzzy generalized alpha irresolute mappings
In this section we introduce intuitionistic fuzzy generalized alpha irresolute mappings
and studied some of its properties.

Definition 4.1: A mapping f:(X,7) = (Y,0) is called an intuitionistic fuzzy
generalized alpha irresolute (IFGa. irresolute) mapping if f~1(B) is an IFGaCS in
(X, 1) for every IFGaCS B of (Y, o).
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Theorem 4.2: Let f: X — Y be a mapping from an IFTS X into an IFTS Y. Then
every IFGa- irresolute mapping is an IFGa continuous mapping

Proof: Let A be an IFCS in Y. We know that every IFCS is an [IFGaCS. Therefore A
is an IFGaCS in Y. Since f is an IFGa irresolute mapping, by definition f~1(4) is
IFGaCS in X. Hence fis an IFGa continuous mapping.

Theorem 4.3 : Let f: X — Y be a mapping from an IFTS X into an IFTs Y. Then the
following statements are equivalent.

(1) fis anIFGa irresolute mapping

(ii) f~1(B) is an IFGaOS in X for every IFGoOS Bin Y.

(iil) gacl(f ~1(B)) € f~1(ga(clB)), for every IFSBin Y.

(iv) f~Y(ga(intB)) <€ gaint(f~1(B), for every IFS B in Y.

Proof : ()=(ii) . It can be proved by taking the complement of definition 4.1.
(ii)=>(iii): Let B be any IFS in Y. Then B C cl(B). Also f~1(B) < f~1ga(cl(B)).
Since ga(cl(B)) is an IFGoCS in Y, f~tga(cl(B)) is an IFGaCS in X. Therefore
gacl(f71(B) < f~'ga(cl(B)).

(iii)=>(iv): Let B be any IFS in Y. Then int (B) is an IFOS in Y. Then f~1(int(B)) is
an IFGaOS in X. Since ga(int(B)) is an IFGaOS in X, f~(ga(int(B)) is an
IFGaOS in X. Therefore ga(cl(B)) is an IFGoCS in Y, f~1(ga(cl(B))) is an
IFGaCS in X. Therefore gacl(f~1(B)) € f~*(ga(clB)).

(iv)=(i): Let B be any IFGaOS in Y. Then ga(intB)= B. By our assumption we
have f~1(B) = f~(ga(intB)) S gaintf~*(B)),so f~1(B) is an IFGoOS in X.
Hence fis an IFGa irresolute mapping.

Theorem 4.5 : Let f: X - Y be an IFGa - irresolute mapping, then f is an IF
irresolute mapping if X is an [Fa, T1 /, Space.

Proof : Let A be an IFCS in Y. Then A is an IFGaCS in Y. Therefore f~1(A) is an
[FGaCS in X, by hypothesis. Since X is an [Fa;,T1 /, Space, f1(A) is an IFCS in X.

Hence fis an IF —irresolute mapping.

Theorem 4.6 : Let f:X - Y be an IFGa -irresolute mapping, then f is an IFa
irresolute mapping if (X, 1) is an I[Fa;T1 /, space.

Proof : Let B be an IFaCS in Y. Then B is an IFGaCS in Y. Since f is an IFGo —
irresolute, f~1(B) is an IFGaCS in X,by hypothesis. Since X is an IFa;T1 /, Space,

f~1(B) is an IFaCS in X. Hence f is an IFa —irresolute mapping.

Theorem 4.7: Let f: (X, 1) = (Y,0) and g: (Y, 0) —(Z,8) are IFGa irresolute
mappings, where X,Y,Z are IFTS. Then g o f is an I[FGa irresolute mapping.
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Proof : Let A be an IFGaCS in Z. Since g is an IFGa irresolute mapping g~ (A) is
an IFGaCS in Y. Also since fis an IFGa - irresolute mapping , f~1(g~! (A)) is an
IFGaCS in X .(ge f)"1=f"1(g™! (A)) for each A in Z. Hence (g o f)"1(A) is an
IFGaCS in X. Therefore g°f is an [FGa irresolute mapping.

Theorem 4.8: Let f: (X, 1) > (Y,0) andg: (Y, 6) —>(Z,6) are IFGa irresolute and
IF continuous mappings respectively, where X,Y,Z are IFTS. Then g o f is an IFGa
continuous mapping.

Proof : Let A be any IFCS in Z. Since g is an IF continuous mapping, g~* (A) is an
IFGa- closed set in Y. Also since f is an IFGa- irresolute mapping , f (g1 (A)) is
an IFGa- closed set in X .Since (go f ) 1=f"1(g™ ! (A)) is an IFGaCS in X for
each A in Z. Hence (g o f )71(A) is an IFGaCS set in X. Therefore gof is an
IFGa irresolute mapping.
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