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Abstract: The concept of intuitionistic fuzzy set and intuitionistic fuzzy topological space were defined by
Atanssov. Later Coker introduced the concept of intuitionistic set and intuitionistic points. He also introduced
the concept of intuitionistic topological space and investigated basic properties of continuous function and
compactness. In a recent paper, the concept of intuitionistic  -open, intuitionistic -closure and intuitionistic interior in intuitionistic topological space were defined by Singaravelan. Also some basic properties of
intuitionistic -open set were discussd. The purpose of this paper is to introduce and study the concept of
intuitionistic -continuous functions in intuitionistic topological space and studied its relation with other
existing intuitionistic continuous functions.
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I. Introduction
In 1986, Atanassov[4] introduced the concept of Intuitionistic fuzzy sets as a generalization of fuzzy
sets. Later in 1996, Coker [9] introduced the concept of Intuitionistic set and Intuitionistic points. This is a
discrete form of intuitionistic fuzzy sets where all the sets are crisp set. In 2000, Coker [11] also introduced the
concept of “intuitionistic topological space” and investigated basic properties of continuous functions and
compactness. In general topological space N. Levine [16] introduced semi open sets and semi continuity in
topological space and M.E. Abd EI. Monsef et.al [1] introduced “-open sets and -continuous mapping” and
discussed some basic properties. D.Andrijevic[3] introduced and discussed some more properties of semi pre
open set in topological space. A. Csaszar[5, 6] introduced and discussed generlazied open set, -interior and closure in topological space.
Gnanambal Ilango and Selvanayaki [14], introduced generalized pre regular closed sets in intuitionistic
topological spaces. A. Singaravelan [21] introduced intuitionistic -open set in intuitionistic topological space
which called intuitionistic semi pre open in ITS(X).
In this paper, properties of intuitionistic -continuous mappings are discussed.

II.

Preliminaries

Let us recall some basic definitions and results which are useful for this sequel. Throughout the present study, a
space X means an intuitionistic topological space.
Definition 2.01 [9]
Let X is a non empty set. An intuitionistic set (IS for short) A is an object having the form A = < X, A 1, A2 >,
where A1 and A2 are subsets of X satisfying A1 ∩ A2 =. The set A1 is called the set of members of A, while A2
is called the set of non-members of A.
Definition 2.02 [9]
Let X be a non empty set and let A, B are intuitionistic sets in the form A = < X, A 1, A2 >, B = < X, B1, B2 >
respectively. Then
(a) A  B iff A1  B1 and B2  A2
(b) A = B iff A  B and B  A
(c) Ac = < X, A2, A1 >
(d) [ ] A = < X, A1, (A1) c >
(e) A – B = A ∩ BC.
(f)  = < X, , X >, X = < X, X,  >
(g) AU B = < X, A1U B1, A2 ∩ B2 >.
(h) A∩ B = < X, A1 ∩ B1, A2 U B2 >.
Furthermore, let {Aα: α J} be an arbitrary family of intuitionistic sets in X, where Aα = < X, Aα (1), Aα (2) >.
Then
(i) ∩ Aα = < X, ∩Aα(1), U Aα (2) >.
(j) Aα = < X,  Aα (1), ∩Aα (2) >.
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Definition 2.03 [11]
An intuitionistic topology (for short IT) on a non empty set X is a family of IS’s in X satisfying the following
axioms.
(i) , X 
(ii) G1  G2  for any G1, G2.
(iii)  Gα   for any arbitrary family {Gi: Gα / αJ}  where (X, ) is called an intuitionistic topological
space (for short ITS(X) ) and any intuitionistic set in is called an intuitionistic open set (for short IOS) in X. The
complement Ac of an IOS A is called an intuitionistic closed set (for short ICS) in X.
Definition 2.04[11] Let (X, ) be an intuitionistic topological space (for short ITS(X)) and A = < X, A 1, A2 > be
an IS in X. Then the interior and closure of A are defined by
Icl (A) = ∩ {K: K is an ICS in X and A K},
Iint(A) = {G : G is an IOS in X and G  A}.
It can be shown that Icl(A) is an ICS and Iint(A) is an IOS in X and A is an ICS in X iff Icl(A) = A and is an
IOS in X iff
Iint(A) = A.
Definition 2.05[9] Let X be a non empty set and PX. Then the IS P defined by P = < X, {p}, {p} c > is called
an intuitionistic point (IP for short) in X. The intuitionistic point P is said to be contained in A = < X, A1, A2 >
( i.e p A) if and only if p A1 .
Definition 2.06[14]
Let (X,) be an ITS(X). An intuitionistic set A of X is said to be
(i) Intuitionistic semiopen if
A Icl(Iint(A)).
(ii) Intuitionistic preopen if
A Iint(Icl(A)).
(iii) Intuitionistic regular open if
A = Iint(Icl(A)) .
(iv) Intuitionistic α-open if
A Iint(Icl(Iint(A))).
The family of all intuitionistic pre open, intuitionistic regular open and intuitionistic α-open sets of (X,) are
denoted by IPOS, IROS and IαOS respectively.
Definition 2.07[21]
A subset A of an intuitionistic topological space X is intuitionistic -open set, if there exists a intuitionistic
preopen set U in X, such that U  A  Icl(U). The family of all intuitionistic -open sets in X will be denoted
by IOS(X). The complement of intuitionistic I-open set is I-closed set.
Definition 2.08 [9,11]
Let A, Ai ( i  J) be IS’s in X, B, Bj ( j K) IS’s in Y and f: X → Y a function. Then
(a) A1  A2  f(A1)  f(A2)
(b) B1  B2  f -1(B1)  f -1(B2)
(c) A  f-1(f(A)) and if f is 1-1,then A = f-1(f(A)).
(d) f(f-1(B)) and if f is onto, then f(f-1(B)) = B.
(e) f-1(Bj) = f -1(Bj).
(f) f-1(Bj) = f -1(Bj).
(g) f(Ai) = f(Ai).
(h) f (Ai)  f(Ai) and if f is 1-1,then f(Ai) = f(Ai).
(i) f-1(Y) = X. (j) f -1() = .
(k) f(X) = Y. If f is onto. (l) f() = .
(m) If f is onto, then 𝑓 𝐴  f (𝐴 ): and if furthermore, f is 1-1, we have 𝑓 𝐴  f (𝐴 ).
(n) f-1(𝐵 ) = f −1 (B)
(o) B1 ⊏B2  f-1(B1) ⊏ f-1(B2).
Definition 2.09[11] Let (X, ) and (Y, ) be two ITS’s and let f: X  Y be a function. Then f is said to be
continuous iff the preimage of each IS in  is an IS in .
Definition 2.10[5] Let (X, ) and (Y, ) be two ITS’s and let f: X  Y be a function. Then f is said to be open
iff the preimage of each IS in  is an IS in .
Definition 2.11 Let (X, ) and (Y, ) be two ITS’s and let f: X  Y is called intuitionistic semi continuous if
for every intuitinistic set V of Y, f-1(V) is semi open in X .
Definition 2.12 Let (X, ) and (Y, ) be two ITS’s and let f: X  Y is called intuitionistic regular continuous if
for every intuitinistic open set V of Y, f-1(V) is regular open in X .
Definition 2.13 Let (X, ) and (Y, ) be two ITS’s and let f: X  Y is called intuitionistic pre continuous if for
every intuitinistic open set V of Y, f-1(V) is pre open in X .
Definition 2.14 Let (X, ) and (Y, ) be two ITS’s and let f: X  Y is called intuitionistic α- continuous if for
every intuitinistic open set V of Y, f-1(V) is α- open in X .
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Definition 2.15[11] Let (X, 1) and (Y, 2) be two ITS’s on X. then 1 is said to be contained in 2 ( in symbols,
1  2), if G  2 for each G1. In this case, we also say that 1 is coarser than 2.
Definition 2.16 [21]
Let (X,) be an intuitionistic topological space and let A= < X, A1, A2> be the subset of X. then I-cl(A)=∩{F:
F is intuitionistic -closed in X and AF}.
Definition 2.17 [21]
Let (X, ) be an intuitionistic topological space and let A= < X, A1, A2> be the subset of X. then I-int(A)=U{F:
F is intuitionistic -open in X and FA}.
Proposition 2.18[21] A subset A= < X, A1, A2> of an ITS(X) is intuitionistic -open set iff A Icl(Iint(Icl(A)))
Lemma 2.19[21] Let A and B be subsets of ITS(X), then the following results are obvious.
(i) I-cl(X)= X and I-cl()=
(ii) If AB, then I-cl(A) I-cl(B)
(iii) I-cl(I-cl(A))= I-cl(A)

III.

On Intuitionistic -Continuous Functions

Here intuitionistic -continuous functions is defined and its relation with existing intuitionistic continuous
functions is shown and its basic properties are given.
Definition 3.1:A mapping f: (X, 1) → (Y, 2) is said to be intuitionistic -continuous (briefly I-continuous), if
the inverse image of each intuitionistic open set in Y is I-open in X.
Theorem 3.2: Let f: (X, 1) → (Y, 2) be intuitionistic continuous, then f is I-continuous.
Proof: Let A = < X, A1, A2 > be a intuitionistic open set of Y. Since f is intuitionistic continuous, then f 1(A)
is intuitionistic open in X, we know that every ituitionistic open set is I-open set, then
f -1(A) is I-open in
X. Thus f is I-continuous.
The converse of the above theorem need not be true from the following example.
Example 3.3 Let X = {a, b, c} = Y, 1 = {, X, < X, {b}, {a, c} >, < X, {a}, {b}>, < X, {a, b},  >} and
2 = {, X, < X, {c}, {a, b} >, < X, {a}, {b, c}>, < X, {a, c}, {b },  >}.
Define f: (X, 1) → (X, 2) by f(a) = c, f(b) = b, f(c) = a, let A= <X, {b, c}, {a}> is I-open set but f-1(A) = < X,
{b, a}, {c}> is not a open in (X, 1). Therefore f is not continuous. However f is I-continuous.
Theorem 3.4: Let f: (X, 1) → (Y, 2) be intuitionistic regular continuous, then f is I-continuous.
Proof: Let A = < X, A1, A2 > be a intuitionistic open set of Y. Since f is intuitionistic regular continuous, then
f-1(A) is intuitionistic regular open in X, as every ituitionistic regular open set is I-open, f-1(A) is I-open in
X. Thus f is I-continuous.
The converse of the above theorem need not be true from the following example.
Example 3.5: Let X = {a, b, c}, Y = {a, b}, 1 = {, X, < X, {c}, {a, b} >, < X, {a}, {b, c}>, < X, {a, c}, {b}
>} and 2 = {, X, < X, {b},  >, < X, , {a}>}.
Define f: (X, 1) → (X, 2) by f(a) = b, f(b) = b, f(c) = a, let D= <X, {b},  > is open set and
f-1(D) is Iopen but not Ir-open set in (X, 1). Therefore f is not Ir-continuous. However f is I-continuous.
Theorem 3.6: Let f: (X, 1) → (Y, 2) be intuitionistic semi continuous, then f is I-continuous.
Proof: Let A = < X, A1, A2 > be a intuitionistic open set of Y. Since f is intuitionistic semi continuous, f-1(A) is
intuitionistic semi open in X, as every ituitionistic semi open set is I-open , f-1(A) is I-open in X. Thus f is
I-continuous.
The converse of the above theorem need not be true from the following example.
Example 3.7: Let X = {a, b, c}, Y = {a, b, c }, 1 = {, X, < X, {c}, {a, b} >, < X, , {a, b}>, < X, , {b, c} >,
< X, {c}, { b} >, < X, {a, c}, {b} >, < X, , {b} >} and 2 = {, X, < X, {c}, {a, b} >, < X, {a}, { b, c} >, < X,
{a, c}, { b} >}.
Define f: (X, 1) → (X, 2) by f(a) = c, f(b) = a, f(c) = a, let D= < X, {a, c}, {b} > is open set and f -1(D) is Iopen but not IS-open set in (X, 1). Therefore f is not IS-continuous. However f is I-continuous.
Theorem 3.8: Let f: (X, 1) → (Y, 2) be intuitionistic pre continuous, Then f is I-continuous.
Proof:Let A = < X, A1, A2 > be a intuitionistic open set of Y. Since f is intuitionistic pre continuous, then
f-1(A) is intuitionistic pre open in X, as every ituitionistic pre open set is I-open , f-1(A) is I-open in X. Thus f
is I-continuous.
The converse of the above theorem need not be true as seen from the following example.
Example 3.9: Let X = {a, b, c}, Y = {a, b}, 1 = {, X, < X, {c}, {a, b} >, < X, {a}, {b, c}>, < X, {a, c}, {b}
>} and 2 = {, X, < X, {b},  >, < X, , {a}>, < X, {a}, {b}>,< X, {a, b}, > }.
Define f: (X, 1) → (X, 2) by f(a) = a, f(b) = b, f(c) = b. Let D= <X, {b}, {a, c} > is open set and f -1(D) is
I-open but not IP-open set in (X, 1). Therefore f is not IP-continuous. However f is I-continuous.
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Theorem 3.10:Let f: (X, 1) → (Y, 2) be intuitionistic α-continuous, and then f is I-continuous.
Proof:Let A = < X, A1, A2 > be an intuitionistic open set of Y. Since f is intuitionistic α-continuous, then
f-1(A) is intuitionistic α-open in X, we know that every ituitionistic α-open set is I-open set, then f-1(A) is
I-open in X. Thus f is I-continuous.
The converse of the above theorem need not be true from the following example.
Example 3.11: Let X = {a, b, c}= Y, 1 = {, X, < X, {c}, {a, b} >, < X, , {a, b}>, < X, , {b, c} >, < X, {c},
{ b} >, < X, {a, c}, {b} >, < X, , {b} >} and 2 = {, X, < X, {c}, {a, b} >, < X, {a}, { b, c} >, < X, {a, c},
{ b} >}.
Define f: (X, 1) → (X, 2) by f(a) = a, f(b) = c, f(c) = c. Let D= < X, {a}, {b, c} > is open set and f-1(D) is Iopen but not Iα-open set in (X, 1). Therefore f is not Iα-continuous. However f is I-continuous.
Remark 3.12: The following diagram shows the relationship between the some other existing intuitionistic
continuous function.

(A



B represents A implies B but not conversely)

Theorem 3.13: Let f: (X, 1) → (Y, 2) be a mapping, then the following condition are equivalent
(i) f is I-continuous.
(ii) The inverse image of intuitionistic closed set in Y is I-closed in X.
Proof: (i)  (ii) Assume f is I-continuous. Let A be a intuitionistic closed subset of Y, then Y-A is
intutionistic open in Y and f-1(Y-A) = X-f-1(A), is I-open in X, which implies that f-1(A) is I-closed in X.
(ii) (i): Assume, the inverse of each intuitionistic closed set in Y is I-closed in X. Let B be an intuitionistic
open set in Y, then Y-B is a intutionistic closed set in Y, which implies f-1(Y-B) = X-f-1(B) is I-closed in X.
Hence f-1(B) is I-open in X, which implies that f is I-continuous.
Theorem 3.14: Let f: (X, 1) → (Y, 2) be a mapping, where X and Y are intuitionistic topological spaces, then
the following are equivalent.
(i) The function f is I-continuous.
(ii) The inverse image of intuitionistic closed set of Y is I-closed set in X.
(iii) f(I-cl(A))  Icl(f(A)) for intuitionistic set A of X.
(iv) I-cl(f-1(B))  f-1(Icl(B)) for each intuitionistic set of Y.
Proof: (i)  (ii): Follows from theorem 3.13.
(ii)(iii): Let A be a intuitionistic set of X. then Icl(f(A)) is intuitionistic closed in Y. By (ii) f-1(Icl(f(A))) is
I-closed in X and f-1(Icl(f(A))) = I-cl(f-1(Icl(f(A)))). Since Af-1(f(A)) we have I-cl(A)  I-cl(f-1(f(A)))
 I-cl(f-1(Icl(f(A)))) = f-1(Icl(f(A))) , f(I-cl(A))  Icl(f(A)).
(iii)(iv): Let B be a intuitionistic set of Y. Then by (iii) we have f(I-cl(f-1(B)))  Icl(f(f-1(B))). Hence
I-cl(f-1(B)) f-1(Icl(f(f-1(B))))  f-1(Icl(B)), I-cl(f-1(B)) f-1(Icl(B)).
(iv)(i): Let B be a intuitionistic set of Y. Then Bc = C is intuitionistic closed subset in Y so that Icl(C) = C.
Now by condition(iv) I-cl(f-1(C))  f-1(Icl (C)) = f-1(C).That is C is intuitionistic closed, we have f-1(C)  Icl(f-1(C)) = (I-int(f-1(Cc)))c. Hence f-1(C)c is I-open in X. That is f-1(c) is I-closed. Therefore f is
I-continuous.
Theorem 3.15: Let f: (X, 1) → (Y, 2) be a mapping, where X and Y are intuitionistic topological spaces, and
then the followings are equivalent.
(a) The function f is I-continuous.
(b) For each subset A of Y, (f-1(Iint(A))  I-int (f-1(A))
Proof: (a)  (b). Let A = < X, A1, A2 > be any intuitionistic set of Y, Iint(A) is open set in Y and f-1(Iint(A) is a
I-open set in X. since f is I-continuous. As f-1(Iint(A))  f-1(A), and f-1(Iint(A)  I-int((f-1(A)).
(b)  (c) Let A be any intuitionistic open subset of Y, so that Iint(A) = A. By condition
f-1(Iint(A)  I-int((f-1(A))  f-1(A) = f-1(Iint(A)  I-int((f-1(A))  f-1(A)  I-int((f-1(A))
Hence f-1(A) is I-open, where A is intuitionistic open in Y. Therefore f is I-continuous.
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Theorem 3.16: Let f: (X, 1) → (Y, 2) be a single valued function, where X and Y are intuitionistic topological
space s, then the followings are equivalent.
(i) The function f is I-continuous.
(ii) For each point pX and each intuitionistic open set V in Y with f(p ) V, there is a I-open set U in X.
such that pU, f(U) V.
Proof: (i)  (ii) Assume f: X  Y is a single valued function, where X and Y is ITS(X). Let f (p ) V and
VY and intuitionistic open set, then pf-1(V) I-open set of X. Since f is I-continuous, let U= f-1(V), then
pU and f(U)  V.
(ii)(i): Let V be a intuitionistic open set in Y and pf-1(V), then f(p) V, there exists a UpI-open set of
X, such that pUp and f(Up)  V. then pUp  f-1(V) and f-1(V) =  Up by theorem every intuitionistic
continuous function is I-continuous function. Therefore f-1(V) is intuitionistic -open set in X. therefore f is Icontinuous function.

References

[1].
[2].
[3].
[4].
[5].
[6].
[7].
[8].
[9].
[10].
[11].
[12].
[13].
[14].
[15].
[16].
[17].
[18].
[19].
[20].
[21].
[22].
[23].
[24].
[25].
[26].
[27].
[28].
[29].
[30].

M.E.Abd EI-Monsef, S.N. EI-Deeb and R.A.Mahmoud, -open sets and -continuous mappings, Bull.Fac.Sci.Assiut Univ.
12(1)(1983), 77-90.
D.Andrijevic, Some properties of the topology of α-sets, Mat.Vesnik 36(1984), 1-10.
D.Andrijevic, Semi-preopen sets, Mat.Vesnik, 38(1986), 24-32.
K.T. Atanassov, Intuitionistic fuzzy sets, Fuzzy Sets and Systems, 20, No.1 (1986), 87-66.
A. Csaszar( Budapest), Generalized open sets, Acta Math. Hungar, 75(1-2)(1997), 65-87.
A. Csaszar( Budapest), on the -interior and -closure of a set, Acta Math. Hungar, 80(1-2)(1998), 89-93.
A. Csaszar( Budapest), Generalized topology, generized continuity, Acta Math. Hungar, 96(1-2)(2002), 351-357.
A. Csaszar( Budapest), Further remarks on the formula for -interior, Acta Math. Hungar, 113 (2006), 325-332.
D.Coker, A note on intuitionistic sets and intuitionistic points, Turkish J. Math., 20, No.3 (1996), 343-351.
D.Coker, An introduction to intuitionistic fuzzy topological spaces, Fuzzy sets and Systems 88-1 (1997) 81-89.
D.Coker, An introduction to intuitionistic topological spaces, Busefal, 81(2000), 51-56.
John B. Conway, A course in point set topology, Springer, 2010.
S. Gene Crossley and S.K. Hildebrand, Semi-closure,The Texas Journal of Science, 22(1971), 99-112.
Gnanambal Ilango and S.Selvanayaki, Genneralized pre regular closed sets in intuitionistic topological spaces, IJMA, 5(4), 2014,
30-36.
S.Jafari and T.Noiri, Properties of -connected spaces, Acta Math. Hungar., 101 (3) (2003), 227-236.
Norman Levin, Semi Open sets and Semi continuity in topological space, Amer. Math. Monthly 68(1961), 36-41.
Norman Levin, A decomposition of continuity in topological spaces, Amer. Math. Monthly, 68 (1961), 44-46.
T. Noiri, M. Rajamani and P. Sundaram, A decomposition of A weaker form of continuity, Acta Math. Hungar., 93 (1-2)(2001),
109-114.
O.Njasted, On some classes of nearly open sets, Pacific J.Math., 15(1965), 961-970.
Sadik Bayhan and D.Coker, On Separation Axioms In Intuitionistic Topological Spaces, IJMMS, 27:10 (2001) 621-630.
A. Singaravelan, On intuitionistic -open sets, Mathematical Sciences International Research Journal: V.no 5 Spl Issue(2016), 4751.
A. Singaravelan and Gnanambal Ilango, Some More Properties of Intuitionistic -open sets in intuitionistic topological space,
International Journal of Pure and Applied Mathematics, Volume 106 no.8 (2016), 13-20.
A. Singaravelan, **gα-continuous and **gα-irresolute maps in topological spaces, IOSR Journal of Mathematics, vol. no 11(2015),
PP 74-81.
P. Sivagami, Remarks on -interior, Acta Math. Hungar, 119(1-2)(2008), 81-94.
J. Tong. A decomposition of continuity, Acta Math. Hungar. 48, No 1-2, 1986, 11-15.
J. Tong. On decomposition of continuity in topological spaces, Acta Math. Hungar. 54, No 1-2, 1989, 51-55.
Younis J.Yaseen and Asmaa G.Raouf, On generalization closed set and generalized continuity on intuitionistic topological spaces,
J.of Al-anbar University of Pure Science: vol.3: no.1:2009.
Yusuf Beceren, T. Noiri, Some functions defined by semi-open and -open sets, Chaos, Solutions and Fractals, 37(2008)1097-1103.
Yusuf Beceren, T. Noiri, Some functions defined by α-open and preopen sets, Chaos, Solutions and Fractals, 36(2008)1225-1231.
Zadeh LA. Fuzzy sets. Information and control, 1968, 338-353.

DOI: 10.9790/5728-1206060812

www.iosrjournals.org

12 | Page

