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1. INTRODUCTION

The concept of fuzzy set was introduced by Zadeh in his classical paper [11] in
1965. Using the concept of fuzzy sets, Chang [2] introduced the concept of fuzzy
topological space. In [I], Atanassov introduced the notion of intuitionistic fuzzy sets
in 1986. Using the notion of intuitionistic fuzzy sets, Coker [3] defined the notion
of intuitionistic fuzzy topological spaces in 1997. This approach provided a wide
field for investigation in the area of fuzzy topology and its applications. One of
the directions is related to the properties of intuitionistic fuzzy sets introduced by
Gurcay [4] in 1997.

Continuing the work done in the [7], [8], [9], we define the notion of intuition-
istic fuzzy almost semi-generalized closed mappings and intuitionistic fuzzy almost
semi-generalized open mappings. We discuss characterizations of intuitionistic fuzzy
almost semi-generalized closed mappings and open mappings. We also established
their properties and relationships with other classes of early defined forms of intu-
itionistic fuzzy closed mappings.
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2. PRELIMINARIES

Definition 2.1 ([1]). An intuitionistic fuzzy set (IFS, for short) A in X is an object
having the form

A= {< $7MA(x)a7A(x) > |$ € X}
where the functions g : X — [0,1] and y4 : X — [0,1] denote the degree of the
membership (namely p4(x)) and the degree of non- membership (namely vy4(z) )
of each element € X to the set A respectively, 0 < pa(z) +vya(z) < 1 for each
z e X.

Definition 2.2 ([I]). Let A and B be IFS’s of the forms
A=A{<z,pa(x),va(x) >|z € X} and B ={< z,up(z),vs(x) > |z € X}.
Then,
(a) AC Bif and only if pa(z) < pp(z) and v4(z) > vp(z) for all z € X,
b) A= B if and only if A C B and B C A,
¢) A = {< 7, 74(x), pa(x) > |z € X},
d) AN B = {< 2, 11a(2) A s (), 74 (2) V 15(2) > |2 € X},
e) AUB ={<z,pa(x) V pp(x),va(x) ANyp(2) > |2 € X},
)0 ={<z,0,1 >z X} and 1. ={<2,1,0 > [z € X},
(g A=A,1.=0.,0_=1..
Definition 2.3 ([1]). Let a, 8 € [0,1] with ao+ 8 < 1. An intuitionistic fuzzy point
(IFP), written as p(y,g), is defined to be an IFS of X given by

(Oé, 5)7 if z = p
Plap) = (0,1), otherwise.

Definition 2.4 ([3]). An intuitionistic fuzzy topology (IFT for short) on X is a
family 7 of IFSi{>s in X satisfying the following axioms:

(i) 0., 1. €T,

(11) G1 NGy €1 for any Gy, Gy € T,

(iii) UG; € 7 for any arbitrary family {G;|i € J} C 7.

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

Definition 2.5 ([3]). Let X and Y are two non empty sets and f : X — Y be a
function. If

B={<y,us(v),78(y) >y €Y}
is an IFS in Y, then the preimage of B under f, denoted by f~1(B), is the IFS in
X defined by

FHB) = {< o, fHup) (@), f T (v8)(2) > v € X}
Definition 2.6 ([3]). Let (X,7) be an IFTS and A = {< z, pa(z),va(z) > |z € X}

be an IFS in X. Then the intuitionistic fuzzy interior and intuitionistic fuzzy closure
of A are defined by

int(A) = U{G|G is an IFOS in X and G C A},
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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 2.7. An IFS A = {< z,pa(x),va(zx) > |z € X} in an IFTS (X, 1) is
called an
(1) intuitionistic fuzzy semiopen set (IFSOS) (see [4]) if A C cl(int(A)).
(ii) intuitionistic fuzzy a—open set (IFaOS) (see [4]) if A C int(cl(int(A))).
(iil) intuitionistic fuzzy preopen set (IFPOS) (see [4]) if A C int(cl(A)).
(iv) intuitionistic fuzzy regular open set (IFROS) (see [4]) if int(cl(A)) = A.
(v) intuitionistic fuzzy semi-pre open set (IFSPOS) (see [6]) if there exists B €
IFPO(X) such that B C A C cl(B).

An IFS A is called an intuitionistic fuzzy semiclosed set, intuitionistic fuzzy
a—closed set, intuitionistic fuzzy preclosed set, intuitionistic fuzzy regqular closed
set and intuitionistic fuzzy semi-preclosed set, respectively (IFSCS, IFaCS, TFPCS,
IFRCS and IFSPCS resp), if the complement A is an IFSOS, IFaOS, IFPOS, IFROS
and IFSPOS respectively. The family of all intuitionistic fuzzy semi open (resp. in-
tuitionistic fuzzy a—open, intuitionistic fuzzy preopen, intuitionistic fuzzy regular
open and intuitionistic fuzzy semipreopen) sets of an IFTS (X, 7) is denoted by
IFSO(X) (resp IF,(X), IFPO(X), IFRO(X) and IFSPO(X)).

Definition 2.8 ([7]). An IFS A of an IFTS (X, 7) is called an intuitionistic fuzzy
semi-generalized closed (intuitionistic fuzzy sg-closed) set (IFSGCS) if scl (A) C U,
whenever A C U and U is an IFSOS.

The complement A of an intuitionistic fuzzy semi-generalized closed set A is
called an intuitionistic fuzzy semi-generalized open (intuitionistic fuzzy sg-open) set

(IFSGOS).

Definition 2.9 ([7]). An IFTS (X, 7) is said to be an intuitionistic fuzzy semi—T}
space if every intuitionistic fuzzy sg-closed set in X is an intuitionistic fuzzy semi-
closed in X.

Definition 2.10. A mapping f : (X,7) — (Y, k) from an IFTS (X, 7) into an IFTS
(Y, k) is said to be

(i) an intuitionistic fuzzy closed mapping (see [5]) if f(A) is an IFCS in Y, for
every IFCS A in X,

(ii) an intuitionistic fuzzy semi-closed mapping (see [0]) if f(A) is an IFSCSin Y,
for every IFCS A in X,

(iil) an intuitionistic fuzzy pre-closed mapping (see [5]) if f(A) is an IFPCSin Y,
for every IFCS A in X,

(iv) an intuitionistic fuzzy a—-closed mapping (see [5]) if f(A) is an IFaCS in Y,
for every IFCS A in X,

(v) an intuitionistic fuzzy sg-closed mapping (see [9]) if f(A) is an IFSGCS in Y,
for every IFCS A in X,

(vi) an intuitionistic fuzzy sg*-closed mapping (see [9]) if f(A) is an IFSGCS in
Y, for every IFSGCS A in X.
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Definition 2.11 ([8]). A mapping f: X — Y from an IFTS X into an IFTS Y is
called an intuitionistic fuzzy almost sg-continuous mapping if f~1(B) is an IFSGCS
in X, for each IFRCS B in X.

Definition 2.12 ([I0]). A mapping f : X — Y from an IFTS X into an IFTS Y
is called an intuitionistic fuzzy quasi sg-closed mapping if f(B) is an IFCS in Y, for
each IFSGCS B in X.

3. INTUITIONISTIC FUZZY ALMOST SEMI-GENERALIZED CLOSED MAPPINGS

Definition 3.1. A mapping f : X — Y is said to be an intuitionistic fuzzy almost
semi-generalized closed (intuitionistic fuzzy almost sg-closed) mapping if f(A) is an
IFSGCS in Y for every IFRCS A in X.

Example 3.2. Let X = {a,b}, Y = {u,v}. Let

a b a b u v u v
30arGros) > P Gaas) Geor)”
Then 7 = {0.,1-,A} and k = {0~,1.,B} are IFTSs on X and Y respectively.
Define a mapping f : (X,7) — (Y, &) by f(a) =u, f(b) =v. Clearly 0., 1. are the
only IFRCS in X. Now f(0.) =0~ and f(1.) = 1. are IFSGCS in Y. Hence f is
an intuitionistic fuzzy almost sg-closed mapping.

A=<z

Theorem 3.3. Fvery intuitionistic fuzzy closed mapping is an intuitionistic fuzzy
almost sg-closed mapping.

Proof. Let f: X — Y be an intuitionistic fuzzy closed mapping and let B be an
IFRCS in X. Since every IFRCS is an IFCS, B is an IFCS in X. By our assumption
f(B) is an IFCS in Y. In [7], it has been proved that every IFCS is an IFSGCS.
Therefore f(B) is an IFSGCS in Y. Hence f is an intutitionistic fuzzy almost
sg-closed mapping. O

The converse of the above theorem is not true as seen from the following example.

Example 3.4. Let X = {a,b}, Y = {u,v}. Let

a b a b u v u v
A=<uz, (ﬂ, %)7 (@, @) >, B=<y, (ﬁ» 07)7 (@7 ﬁ) >
Then 7 = {0.,1-,A} and k = {0~,1.,B} are IFTSs on X and Y respectively.
Define a mapping f : (X,7) — (Y, &) by f(a) =u, f(b) =wv. Clearly O, 1. are the
only IFRCS in X. Now f(0.) = 0. and f(1.) = 1. are IFSGCS in Y. Hence f
is an intuitionistic fuzzy almost sg-closed mapping. But f(A) is not an IFCS in Y,

where A is an IFCS in X. Therefore f is not an intuitionistic fuzzy closed mapping.

Theorem 3.5. Every intuitionistic fuzzy semi-closed mapping is an intuitionistic
fuzzy almost sg-closed mapping.

Proof. Let f : X — Y be an intuitionistic fuzzy semi-closed mapping and let B

be an IFRCS in X. Since every IFRCS is an IFCS, B is an IFCS in X. By our

assumption f(B) is an IFSCS in Y. In [7], it has been proved that every IFSCS is

an IFSGCS. Therefore f(B) is an IFSGCS in Y. Hence f is an intutitionistic fuzzy

almost sg-closed mapping. O
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The converse of the above theorem is not true as seen from the following example.

Example 3.6. Let X = {a,b}, Y = {u,v}. Let

b a b v U v
0504 G101 > B=<v G104 0505 >
Then 7 = {0~,1~,A,B} and K = {0~,1.,C} are IFTSs on X and Y respectively.
Define a mapping f : (X,7) — (Y, &) by f(a) =u, f(b) = v. Clearly O, 1. are the
only IFRCS in X. Now f(0.) =0~ and f(1.) = 1. are IFSGCS in Y. Hence f is
an intuitionistic fuzzy almost sg-closed mapping. Now

v u v _ _
A — A) =18
FOA) =< o, (35, 50 (o 0g) > cl(f( )=B.
int(cl(f(A))) = int(B) = B, int(cl(f(4))) =B ¢ f(A

Therefore f(A) is not an IFSCS in Y. Hence f is not an intuitionistic fuzzy semi-
closed mapping.

A <x(

Theorem 3.7. Fvery intuitionistic fuzzy a—closed mapping is an intuitionistic fuzzy
almost sg-closed mapping.

Proof. Let f : X — Y be an intuitionistic fuzzy a—closed mapping and let B be
an IFRCS in X. Since every IFRCS is an IFCS, B is an IFCS in X. By our
assumption f(B) is an IFaCS in Y. In [7], it has been proved that every IFaCS is
an IFSGCS. Therefore f(B) is an IFSGCS in Y. Hence f is an intutitionistic fuzzy
almost sg-closed mapping. O

The converse of the above theorem is not true as seen from the following example

Example 3.8. Let X = {a,b}, Y = {u,v}. Let

b a b v u v

A= B —
<J17(03 06" 0103 ™ <y’(04 03" 06 07>
Then 7 = {0.,1-,A} and k = {0~,1.,B} are IFTSs on X and Y respectively.
Define a mapping f : (X,7) — (Y, &) by f(a) =u, f(b) =wv. Clearly 0, 1. are the
only IFRCS in X. Now f(0.) =0~ and f(1.) = 1. are IFSGCS in Y. Hence f is
an intuitionistic fuzzy almost sg-closed mapping. Now
— u v u v _
A) = — — ) (==, — 1(f(A) =1,
FA) =< 2, (1 22), (o 22) >, (7 (A)
int(cl(f(A))) = int(1.) = 1., c(int(cl(f(A)))) =1~ € f(A)
Therefore f(A) is not an IFaCS in Y. Hence f is not an intuitionistic fuzzy a—closed
mapping.

Theorem 3.9. Every intuitionistic fuzzy sg-closed mapping is an intuitionistic fuzzy
almost sg-closed mapping.

Proof. Let f : X — Y be an intuitionistic fuzzy sg-closed mapping and let B be
an IFRCS in X. Since every IFRCS is an IFCS, B is an IFCS in X. By our
assumption f(B) is an IFSGCS in Y. Hence f is an intutitionistic fuzzy almost
sg-closed mapping. O

The converse of the above theorem is not true as seen from the following example.
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Example 3.10. Let X = {a,b}, Y = {u,v}. Let

a b a b a b a b
A=< x,(O—TE)?(ﬂ,Oj) >, B =< xv(@aﬁ)v(ﬁ?ﬂ) >,
u v u v
C =< :%(ﬁvﬁ)?(oﬁ’ﬁ) >

Then 7 = {0~,1~,A,B} and k = {0.,1.,C} are IFTSs on X and Y respectively.
Define a mapping f : (X,7) — (Y, &) by f(a) =u, f(b) =wv. Clearly 0, 1. are the
only IFRCS in X. Now f(0.) =0~ and f(1.) = 1. are IFSGCS in Y. Hence f is
an intuitionistic fuzzy almost sg-closed mapping.

IFSOS(Y) = {0~, 1o, G{lym-2m2)i ) e [0.5,1], 15 € [0.6,1],mq € [0,0.2],
mo € [0,0.I}Ji +m; < 1,1 = 1,2}

where Gﬁ,ﬁ;ml)’(’z’m” =<y, (&, %), (%, %) >,

IFSCS(Y) = {0., Lo, H{ 0 @2:b2): 01 € [0,0.2], a2 € [0,0.1], b1 € [0.5,1],
by € [0.67 1],ai +b; <1,i= 1,2}

where H{m ) 02ma) — ) (15 ) (s 7s) > Now

ml’mg

— u v u v _
f(A) =<y, (Oja m), (@a 07) > and scl(f(A)) = 1..

Then f(A) C C, but scl(f(A)) € C. Therefore f(A) is not an IFSGCS in Y. Hence
f is not an intuitionistic fuzzy sg-closed mapping.

Theorem 3.11. Every intuitionistic fuzzy sg*-closed mapping is an intuitionistic
fuzzy almost sg-closed mapping.

Proof. Let f: X — Y be an intuitionistic fuzzy sg*-closed mapping and let B be
an IFRCS in X. Since every IFRCS is an IFSGCS, B is an IFSGCS in X. By our
assumption f(B) is an IFSGCS in Y. Hence f is an intutitionistic fuzzy almost
sg-closed mapping. O

The converse of the above theorem is not true as seen from the following example.
Example 3.12. Let X = {a,b}, Y = {u,v}. Let

a b a b a
A: — ., —_—, —— B: _— —_—
<o Gzaerbros) > P Gaos) G >
Then 7 = {0.,1,A} and k = {0~,1.,B} are IFTSs on X and Y respectively.
Define a mapping f : (X,7) — (Y, &) by f(a) =u, f(b) =v. Clearly 0, 1. are the
only IFRCS in X. Now f(0.) =0~ and f(1.) = 1. are IFSGCS in Y. Hence f is
an intuitionistic fuzzy almost sg-closed mapping. Let C' =< z, (g%, Ofb3), (55> Ofb7) >
be an IFSGCS in X.
IFSOS(X) = {00, 1., Gy 2m2) ) e [0.2,1],15 € [0.6,1],my € [0,0.1],
ms €[0,0.3],1; +m; < 1,i=1,2}
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where Gy ) —< (1 1), (i o) >,

1) g s
IFSCS(X) = {0, 10, H P 4%) g1 € 0,0.1], a2 € [0,0.3],b; € [0.2,1],

by € [06, 1},(12‘ +b; < 1,1 = 1,2}
where H{ "0 —c g (L) (L) >
IFSOS(Y) = {0~, 1o, KA 252) a1 € [0.4,1], a2 € [0.3,1], 51 € [0,0.3],

B2 €10,0.7], a; + 5; < 1,0 =1,2}
where K@) — <y () (a2 >
IFSCS(Y) = {0, 1o, M{3 202991 € [0,0.3], 72 € [0,0.7], 61 € [0.4,1],
52 €[0.3,1], v +6; <1,i=1,2}
where M3 %)0202) — o v, (35 5) (55, 5) > Now scl(f(C)) = 1.. Therefore
f(C) is not an IFSGCS in Y. Hence f is not an intuitionistic fuzzy sg*-closed
mapping.

Theorem 3.13. Every intuitionistic fuzzy quasi sg-closed mapping is an intuition-
istic fuzzy almost sg-closed mapping.

Proof. Let f: X — Y be an intuitionistic fuzzy quasi sg-closed mapping and let B
be an IFRCS in X. Since every IFRCS is an IFSGCS, B is an IFSGCS in X. By
our assumption f(B) is an IFCS in Y. In [7], it has been proved that every IFCS is
an IFSGCS. Therefore f(B) is an IFSGCS in Y. Hence f is an intutitionistic fuzzy
almost sg-closed mapping. O

The converse of the above theorem is not true as seen from the following example.

Example 3.14. Let X = {a,b}, Y = {u,v}. Let

a b a b u v u v
0304”0103 > P=<v G103 e or
Then 7 = {0.,1.,A} and K = {0.,1.,B}are IFTSs on X and Y respectively.
Define a mapping f : (X,7) — (Y, k) by f(a) = u, f(b) = v. Clearly 0.,1. are
the only IFRCS in X. Now f(0~) = 0~ and f(1.) = 1. are IFSGCS in Y. Hence
f is an intuitionistic fuzzy almost sg-closed mapping. Now A is an IFSGCS in X,
but f(A) is not an IFCS in Y. Hence f is not an intuitionistic fuzzy quasi sg-closed
mapping.

A=<z, ) >,

The relation between various types of intuitionistic fuzzy closed mappings is given
in the Figure [1. The reverse implications in the Figure [1! are not true in general.

Definition 3.15. A mapping f : X — Y is said to be an intuitionistic fuzzy almost
semi-generalized open (intuitionistic fuzzy almost sg-open) mapping if f(A) is an
IFSGOS in Y for every IFROS A in X.

Theorem 3.16. Let f: X — Y be a mapping. Then the following are equivalent.
(i) f is an intuitionistic fuzzy almost sg-closed mapping;
(ii) f is an intuiltionistic fuzzy almost sg-open mapping.
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Intuitionistic fuzzy Intuitionistic fuzzy
closed mapping a-closed mapping

| / *KX

Intuitionistic fuzzy Intuitionistic fuzzy Intuitionistic fuzzy
semi-closed mapping || sg-closed mapping sg*-closed mapping

Intuitionistic fuzzy almost
sg-closed mapping

FIGURE 1. The relation between various types of intuitionistic
fuzzy closed mappings

Proof. Straightforward. O

Theorem 3.17. Let f : X — Y be a mapping where Y is an intuitionistic fuzzy
semifT% space. Then the following are equivalent:

(i) f is an intuitionistic fuzzy almost sg-closed mapping;

(ii) scl(f(A)) C f(cl(A)) for every IFSPOS A in X;

(iil) scl(f(A)) C f(cl(A)) for every IFSOS A in X;

(iv) f(A) C sint(f(cl(int(A)))) for every IFPOS A in X.

Proof. (i)=(ii) Let A be an IFSPOS in X. Then cl(A) is an IFRCS in X. By
hypothesis f(cl(A)) is an IFSGCS in Y. Since Y is an intutitionistic fuzzy semi—T1
space, f(cl(A)) is an IFSCS in Y. Then scl(f(cl(A))) = f(cl(A)). Now scl(f(A)) C
scl(F(I(A)) = f(cl(A)). Thus scl(f(A)) C F(cl(A)).

(if)=-(iii) Since every IFSOS is an IFSPOS, the proof follows immediately.

(iii)=(i) Let A be an IFRCS in X. Then A = cl(int(A)), which implies A is an
IFSOS in X. By hypothesis, scl(f(A)) C f(cl(A)) = f(A) C scl(f(A)). Thus f(A)
is an IFSCS and hence f(A) is an IFSGCS in Y. Therefore f is an intuitionistic
fuzzy almost sg-closed mapping.

(i)=(iv) Let A be an IFPOS in X. Then A C int(cl(A)). Since int(cl(A)) is
an IFROS in X, by our assumption f(int(cl(A)) is an IFSGOS in Y. Since Y is
an intuitionistic fuzzy semi—T space, f(int(cl(A)) is an IFSOS in Y. Therefore
F(A) C f(int(cl(A)) = sint(f(int(cl(A)).

(iv)=(i) Let A be an IFRCS in X. Since every IFRCS is an IFPCS, A is an
IFPCS in X. By hypothesis f(A) C sint(f(cl(int(A)))) = sint(f(A)) C f(A). This
implies f(A) is an IFSOS in Y and hence f(A) is an IFSGOS in Y. Therefore f is an
intuitionistic fuzzy almost sg-open mapping. By Theorem [3.16, f is an intuitionistic
fuzzy almost sg-closed mapping. 0
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Definition 3.18. Let p(, g) be an IFP of an IFTS (X, 7). An IFS A of X is called
an intuitionistic fuzzy semi-neighborhood (IFSN) of p(4, ), if there exists an IFSOS
B in X such that p, 3 € B C A.

Theorem 3.19. Let f : X — Y be a mapping. Then f is an intuitionistic fuzzy
almost sg-closed mapping if for each IFP p, 3y € Y and for each IFSOS B in X
such that = (pa,p)) € B, scl(f(B)) is an intuitionistic fuzzy semi-neighborhood of
P(a,p) €Y.

Proof. Let pa,p) € Y and let A be an IFROS in X. Then A is an IFSOS in X.
By hypothesis ™! (p(a,5)) € A, P(ap) € f(A) in Y and scl(f(A)) is an intuitionistic
fuzzy semi-neighborhood of p(, 5y in Y. Therefore there exists an IFSOS B in Y
such that p 5 € B C scl(f(A)). We have p5 € f(A) C scl(f(A)). Now
B = U{p(a,8)/P(a,p) € B} = f(A). Therefore f(A) is an IFSOS in Y and hence f(A)
is an IFSGOS in Y. Therefore f is an intuitionistic fuzzy almost sg-open mapping
and by Theorem 3.16, f is an intuitionistic fuzzy almost sg-closed mapping. O

Theorem 3.20. Let f : X — Y be a mapping. If f is an intuitionistic fuzzy almost
sg-closed mapping, then sgcl(f(A)) C f(cl(A)) for every IFSPOS A in X.

Proof. Let A be an IFSPOS in X. Then cl(A) is an IFRCS in X. By hypothesis
f(cl(A)) is an IFSGCS in Y. Then sgcl(f(cl(A))) = f(cl(A)). Now sgcl(f(A)) C
sgcl(f(cl(A))) = f(cl(A)). O

Corollary 3.21. Let f : X — Y be a mapping. If f is an intuitionistic fuzzy almost
sg-closed mapping, then sgcl(f(A)) C f(cl(A)) for every IFSOS A in X.

Proof. Since every IFSOS is an IFSPOS, the proof follows from the Theorem 3.20.
O

Corollary 3.22. Let f: X — Y be a mapping. If f is an intuitionistic fuzzy almost
sg-closed mapping, then sgcl(f(A)) C f(cl(A)) for every IFPOS A in X.

Proof. Since every IFSOS is an IFPOS; the proof follows from the Theorem 3.20. [

Theorem 3.23. Let f: X — Y be a mapping. If f is an intuitionistic fuzzy almost
sg-closed mapping, then sgcl(f(cl(A))) C f(cl(spint(A))) for every IFSPOS A in
X.

Proof. Let A be an IFSPOS in X. Then ¢l(A) is an IFRCS in X. By hypothesis,
f(cl(A)) is an IFSGCS in Y. Then sgcl(f(cl(A))) = f(cl(A) C f(cl(spint(A)). O

Corollary 3.24. Let f : X — Y be a mapping. If f is an intuitionistic fuzzy almost
sg-closed mapping, then sgcl(f(cl(A)) C f(cl(spint(A))) for every IFSOS A in X.

Proof. Since every IFSOS is an IFSPOS, the proof follows from the above theorem.
O

Theorem 3.25. Let f : X — Y be a mapping. If f(sint(B)) C sint(f(B)) for
every IFS B in X, then f is an intuitionistic fuzzy almost sg-closed mapping.
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Proof. Let B be an IFROS in X. By hypothesis f(sint(B)) C sint(f(B)). Since
every IFROS is an IFSOS, B is an IFSOS in X. Therefore sint(B) = B. Hence
f(B) = f(sint(B)) C sint(f(B)) C f(B). This implies f(B) is an IFSOS in Y.
Since every IFSOS is an IFSGOS, f(B) is an IFSGOS in Y. Hence f is an intuition-
istic fuzzy almost sg-closed mapping. O

Theorem 3.26. Let f: X — Y be a mapping. If scl(f(B)) C f(scl(B)) for every
IFS B in X, then f is an intuitionistic fuzzy almost sg-closed mapping.

Proof. Let B be an IFRCS in X. By hypothesis scl(f(B)) C f(scl(B)). Since
every IFRCS is an IFSCS, B is an IFSCS in X. Therefore scl(B) = B. Hence
f(B) = f(scl(B)) 2 scl(f(B)) 2 f(B). This implies {f(B) is an IFSCS in Y and
hence f(B) is an IFSGCS in Y. Thus f is an intuitionistic fuzzy almost sg-closed

mapping. O

Theorem 3.27. Let f: X — Y be a mapping, where Y is an intutitionistic fuzzy
semifT% space. Then the following are equivalent:

(i) f is an intuitionistic fuzzy almost sg-open mapping.

(ii) for each IFP p( 3y inY and each IFROS B in X such that f‘l(p(a”g)) € B,
c(f(cl(B))) is an intuitionistic fuzzy semi-neighborhood of p(a,p) in Y.

Proof. (i)=(ii) Let pa,5) € Y and let B be an IFROS in X such that f~!(p.g) €
B, p(a,p) € [(B). By hypothesis f(B) is an IFSGOS in Y. Since Y is an intuitionistic
fuzzy semi—Ty space, f(B) is an IFSOS in Y. Now p(a,5) € f(B) C f(cl(B)) C
c(f(cl(B))). Hence cl(f(cl(B))) is an intuitionistic fuzzy semi-neighborhood of
P(a,p) inY.

(ii)=(i) Let B be an IFOS in X and f~*(p(a,5) ) € B. This implies p(o,5) € f(B).
By hypothesis, cl(f(cl(B))) is an intuitionistic fuzzy semi-neighborhood of p(4 g).
Therefore there exists an IFSGOS A in Y such that p(, g) € A C cl(fcl(B)). Now
A = U{p(a,8)/P(a,p) € A} = f(B). Therefore f(B) is an IFSOS and hence f(B) is
an IFSGOS in Y. Thus f is an intuitionistic fuzzy almost sg-open mapping. O

Theorem 3.28. Let f : X — Y be a mapping, where Y is an intuitionistic fuzzy
semi—Té space. Then the following statements are equivalent:

(i) f is an intuitionistic fuzzy almost sg-closed mapping,

(ii) scl(f(A)) C f(acl(A)) for every IFSPOS A in X,

(iii) scl(f(A)) C f(acl(A)) for every IFSOS A in X,

(iv) f(A) C sint(f(scl(A))) for every IFPOS A in X.

Proof. (1)=(ii) Let A be an IFSPOS in X. Then cl(A) is an IFRCS in X. By
hypothesis f(cl(A4)) is an IFSGCS in Y and hence f(cl(A)) is an IFSCS in Y,
since Y is an intuitionistic fuzzy semi—T space. This implies scl(f(c(A))) =
f(c(A)). Now scl(f(A)) C scl(f(cl(A)) = f(cl(A)). Since cl(A) is an IFRCS, we
have cl(int(cl(A))) = cl(A). Therefore

scl(f(A)) C f(cl(A)) = f(cl(int(cl(A)))) € F(AUcl(int(cl(A)))) € f(acl(A)).
Hence scl(f(A)) C f(acl(A)).
(ii)=-(iii) Let A be an IFSOS in X. Since every IFSOS is an IFSPOS, the proof

is obvious.
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(iii)=-(i) Let A be an IFRCS in X. Then A = cl(int(A)). Therefore A is an IFSOS
in X. By hypothesis, scl(f(A)) C f(acl(A)) C f(cl(A)) = f(A) C scl(f(A)). Hence
scl(f(A)) = f(A). Therefore f(A) is an IFSCS in Y and hence f(A) is an IFSGCS
in Y. Thus f is an intuitionistic fuzzy almost sg-closed mapping.

(i)=(iv) Let A be an IFPOS in X. Then A C int(cl(A)). Since int(cl(A)) is
an IFROS in X. By hypothesis f(int(cl(A))) is an IFSGOS in Y. Since Y is an
intuitionistic fuzzy semi—Ty space, f (int(cl(A)) is an IFSOS in Y. Therefore

(A
f(A) C f(cl(int(A)) = sint(f(int(cl(A))))
= sint(f(AUint(cl(A)))) = sint(f(scl(A))).

(iv)=(i) Let A be an IFROS in X. Then A is an IFPOS in X. By hypothesis
f(A) C sint(f(scl(A))). This implies that

f(A) Csint(f(AUint(cl(A)))) C sint(f(AU A)) = sint(f(A4)) C f(A).

Therefore f(A) is an IFSOS in Y and hence f(A) is an IFSGOS in Y. Thus f is an
intuitionistic fuzzy almost sg-closed mapping. O

Theorem 3.29. Let f : X — Y be a mapping, where Y is an intuitionistic
fuzzy semi—T% space. If f is an intuitionistic fuzzy almost sg-closed mapping, then

int(cl(f(B))) C f(scl(B)) for every IFRCS B in X.

Proof. Let B be an IFRCS in X. Since f is an intuitionistic fuzzy almost sg-closed
mapping, f(B) is an IFSGCS in Y. Since Y is an intuitionistic fuzzy semi—T1 space,

f(B) is an IFSCS in Y. Therefore scl(f(B)) = f(B). Now

int(cl(f(B))) € f(B) Uint(cl(f(B))) C scl(f(B)) = f(B) = f(scl(B)).
Hence int(cl(f(B))) C f(scl(B)). O

Theorem 3.30. Let f : X — Y be a mapping, where Y is an intuitionistic
fuzzy semi—T% space. If f is an intuitionistic fuzzy almost sg-closed mapping, then
f(sint(B))) C cl(int(f(B)) for every IFROS B in X.

Proof. The proof follows from above theorem by taking complement. g

Theorem 3.31. Let f: X — Y be a bijective mapping. Then the following state-
ments are equivalent:

(i) f is an intuitionistic fuzzy almost sg-open mapping,

(i) f is an intuitionistic fuzzy almost sg-closed mapping,

(iii) f=1 is an intuitionistic fuzzy almost sg-continuous mapping.

Proof. (i)=-(ii) Obvious.

(ii)=-(iii) Let A be an IFRCS in X. By our assumption f(A) is an IFSGCS in
Y. That is (f~1)"!(A) = f(A) is an IFSGCS in Y. Hence f~! is an intuitionistic
fuzzy almost sg-continuous mapping.

(iii)=>(i) Let A be an IFRCS in X. By hypothesis (f~!)71(4) = f(A) is an
IFSGCS in Y. Hence f is an intuitionistic fuzzy almost sg-closed mapping. 0

143



R. Santhi et al./Annals of Fuzzy Mathematics and Informatics 1 (2011), No. 2, 133-144

1

~

J
g
[4]
[5]
[6]
7]
(8]
[9]
(10]

(11]

REFERENCES

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

C. L. Chang, Fuzzy topological spaces, J. Math. Anal. Appl. 24 (1986) 182-190.

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

H. Gurcay and D. Coker, On fuzzy continuity in intuitionistic fuzzy topological spaces, J.
Fuzzy Math. 5 (1997) 365-378.

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

Y. B. Jun and S. Z. Song, Intuitionistic fuzzy semi-preopen sets and intuitionistic fuzzy
semi-precontinuous mappings, J. Appl. Math. Comput. 19 (2005) 467-474.

R. Santhi and K. Arun Prakash, On intuitionistic fuzzy semi-generalized closed sets and its
applications, Int. J. Contemp. Math. Sci. 5 (2010) 1677-1688.

R. Santhi and K. Arun Prakash, Intuitionistic fuzzy almost semi-generalized continuous map-
pings, (Submitted).

R. Santhi and K. Arun Prakash, Intuitionistic fuzzy semi-generalized closed mappings, (Sub-
mitted).

R. Santhi and K. Arun Prakash, Intuitionistic fuzzy quasi semi-generalized closed mappings,
(Submitted).

L. A. Zadeh, Fuzzy sets, Inform. Control 8 (1965) 338-353.

R. SANTHI (santhifuzzy@yahoo.co.in) — Department of Mathematics Nallamuthu
Gounder Mahalingam College Pollachi - 642 001 Tamil Nadu, India

K. ARUN PRAKASH (arun.kannusamy@yahoo.co.in) — Department of Mathemat-

ics Kongu Engineering College Perundurai - 638 052 Tamil Nadu, India

144



