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ABSTRACT
The concept of intuitionistic sets and intuitionistic points in
topological spaces was first introduced by Coker. The purpose
of this paper is to introduce a mapping of strongly Iaé\—
continuous and perfectly Ia/g\—continuous function in
intuitionistic topological spaces and analyze its relations with
other existing intuitionistic functions.
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INTRODUCTION

Coker [1] introduced the concept of intuitionistic sets and
intuitionistic points in 1996. [3] J.G.Lee, P.K.Lim, J.H.Kim, K.Hur
introduced intuitionistic continuous, closed and open mappings
in 2017. [4] J.Arul Jesti and K.Heartlin introduced the concept of
alpha”*generalized closed sets in intuitionistic topological spaces
and discuss some properties related to Iaé\-closed set in
intuitionistic topological spaces. [5] J.Arul Jesti and K.Heartlin On
Ioc/g\-continuous function In intuitionistic topological spaces.The
purpose of this paper is to develop some Iag\—continuous
function in intuitionistic topological spaces and also study its
relations with some of existing intuitionistic relations.

2 PRELIMINARIES

Definition 2.1 [1]: Let H be a non-empty set. An intuitionistic set (IS
for short) A is an object having the form A=<%, A;,A,> Where
A4, A, are subsets of H satisfying A; N A, = ¢@.Theset A iscalled
the set of members of A, while A, is called set of non members of
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A.

Definition 2.2 [1]: Let H be a non-empty set and A and B are
intuitionistic set in the form A=<®H,A;, A, >, B=<
H, B4, B, > respectively. Then

a) A c BiffA; € Bjand A, 2 B,

b) A=BiffASBandBCS A

) A=<H,A,A >

d A-B=AnBC

e) C=<H,oH>H=<H,H,p >

f) AUB=<H,A;UB{,A, NB, >

g) ANB=<H,A;NB;,A, UB, >.

Definition 2.3 [3]: A subset A of (H,It) is called an intuitionistic
alpha M generalized closed (briefly Iaé\-closed) if Igcl(A) € U,
whenever AC U and U is la-open in H . We denote the family of all
lag-closed sets in space H by laQC(%).

Definition 2.4 [6]: Let (#,t;)and (Y,T;) be two ITS’s and
f: (3, It,) — (Y,Itg) be a function. Then f is said to be
intuitionistic continuous iff the pre image of each Isin T, is an Is
inT.

3. Strongly Ia/g\—Continuous

This section we define the concepts of strongly Ia’g\-continuous and
some results are discussed.

Definition 3.1: A function f: (3,It,) — (Y,Itg)is called a
strongly Ia{g\-continuous function if the inverse image of every
Iaé\—open setin (Y,Itg) is l-open in (H, It).

Example 3.2: Let H = {a,b} and It, =
{H, o, Ay, Ay, Az, Ay} where Ay =< I, @, {b} >, A, =<
H,{a},{b} > A; =< H,{a}, 0 > A, =<H, @, >. let Y =
{a,b} and Itg={Y,d,<Y,q,{b} > <Y, {a},{b} > <Y, {a}, o>
} = lof — O(Y). Define f: (#,It,) — (Y,Itg) as f(a) = a,f(b) =
b. Then f~1(<Y, @, {b}>) =<H, @, {b} > 1(<
Y,{a},{b} >) =< H,{a},{b} >, f (<Y, {a},p >) =<

H,{a}, @ >. Then fis strongly Ia/g\—continuous.

Theorem 3.3: If a map f: (H,It,) — (Y,Itg)is strongly Ioc/g\-
continuous then it is I-continuous.

Proof: Let P be a l-open setin (Y, Itg). Since every I-open set is Iaé\-
open, P is Ia/g\—open in (Y, Itg). Since f is strongly Ioc/g\—continuous,
f=1(P) is l-open in (H, It,). Therefore, fis I-continuous.

Remark 3.4: The converse of the above theorem is not true as seen
from the following example.

Example 3.5: Let H = {a,b}=Y,and It, =
{H, @, A1, Ay, Az, Ay} = log — O(H) where A; =<
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H,q@,{b} >, A, =< H,{a},{b} > A; =< H,{a},p > A, =<
H, o, > Itg= {Y,d, <Y, 0,0 ><Y,{b},@ >} Then Ioc/g\-
oY)={Y, b, <Y, 0,0 > <Y, {b},o ><Y,{a}, o ><

Y, ¢,{a} >, <Y, {b},{a} >}. Define f: (3, It,) — (Y,Itg) as
f(a) =b,f(b) =a. Then f~1(<Y, @, @ >) =<H, @, @ >, 1(<
Y,{b}, ¢ >) =< H,{a},@ > Then fis I-continuous. But, f~1(<
Y,{a}, @ >) =< H,{b}, @ > which is not I-open in . Hence, f is
not strongly Iaé\-continuous.

Theorem 3.6: A map f: (H,It,) — (Y,Itg)is strongly Iag\—
continuous if and only if the inverse image of every Iag\—closed set
in (Y, Itg) is I-closed in (3, It,,).

Proof: Assume that fis strongly Ia/g\—continuous. Let O be any Iaé\—
closed set in (Y,Itg). ThenY — O is Iaé\-open in (Y, Itg). Since f is
strongly laj-continuous, f~*(Y — 0)is I-open in (%,It,). But
f~1(Y - 0) = H /f~*(0)and so f~1(0)is I-closed in (H,It,).
Conversely, assume that the inverse image of every Iaé\—closed set
in (Y,Itg) isI-closedin (3, It,).LetY — O'is Ia/g\-closed in (Y, Itg).
By assumption, f~1(Y — 0) is I-closed in (#,It,,), but f~*(Y — 0)
= H/f~1(0) and so f~1(0) is l-open in (H,It,). Therefore, f is
strongly lag-continuous.

Theorem 3.7: Every strongly I-continuous is strongly Ioc/g\-
continuous.

Proof: Let f: (3(,It,) — (Y,Itg) is strongly I-continuous. Let K
be any Iaé\—open set in Y. Since f is strongly I-continuous, the
inverse image of every subset of Y is both I-open and I-closed in .
Hence f~1(K)is l-open in H. Therefore, f is strongly Iaé\—
continuous.

Remark 3.8: The converse of the above theorem need not be true
as shown in the following example.

Example 3.9: Let H = {a,b}and family It
{H, @, Ay, Ay, Az, Ay} where Ay =< I, @, {b} >, A, =<
H,{a},{b} > A; =< H,{a}, 0 > A, =< H, @, >. Y =
{a,b} with Itg={Y,d,<Y,,{b} > <Y, {a},p >}. Then Ia/g\-
oY)={Y, b, <Y, {a},o > <Y, {b} > <Y, {a},{b} >}. Define
f: (H,1ty) — (Y, Itg) as f(a) = a,f(b) =b. Then,f is strongly
lag-continuous. Then f~1(< Y, @, {b} >) =< H, @, {b} >, (<
Y, {a},o >) =<H,{a},¢> and fi(<Y,{a},{b}>) =<
H,{a},{b} >. But, f71(<Y,q,{b}>) =< H, ¢, {b} > which is
not I-closed in H. Hence, f is not strongly I-continuous.

Theorem 3.10: Every strongly Ia/g\—continuous is Ioc/g\—continuous.
Proof: Let f: (#,It,) — (Y, Itg) be strongly Ioc/g\-continuous. Let

L be a l-open setin Y. Then L is Ia/g\-open in Y. Since f is strongly
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/g\—continuous, f=1(L) is I-open in . Since every l-open is Ia/g\-

[a
open, f~1(L) is Iaé\-open in H. Therefore, fis Ioc/g\-continuous.
Remark 3.11: The converse of the above theorem need not be true
as shown in the following example.

Example 3.12: let H ={ab}lty = {H,d,<H,,¢ > <
H,{b}, @ >}. Then 1a-0(H) = {H, b, < H, 9,9 >,<
H,{b},o > <H,{a},p > < H,@,{a} > < H,{b},{a} >}.
Y={a,b} with IT Ite={Y, , < Y, {b},{a} >, < Y, @, {a} >}. Then laj-
oY)={Y, b, <Y, 0,0 > <Y, {b},o ><Y, ¢, {a} ><

Y, ¢,{b} >,<Y,{b},{a} >}. Define f:(H,6It,) — (Y,Itg) as
f@) =af(b)y=b. (<Y, @ {a}>) =<H, o, {a} > (<
Y, {b},{a} >) =< H,{b},{a} >. Then f is Iaé\—continuous. But,
f~1(<Y, p,{a} >) =< H,¢,{a} > which is not l-open in .
Hence, fis not strongly Ia/g\-continuous.

Theorem 3.13: If a map f: (3(,It,) — (Y,Itg) is strongly Ia/g\-
continuous and a map g: (Y,Itg) = (Z,It,) is Iaé\—continuous
theng o f: (H,It, — (Z It,) is I-continuous.

Proof: Let O be any l-open set in Z. Since g is Iaé\-continuous,
g~ *(0)is lag-openin .

Since f is strongly Ioc/g\—continuous f~1(g1(0)) is l-open in 7.
But,(g o f) “1(0) =f~1(g~1(0)). Therefore, g o fis I-continuous.
Theorem 3.14: If a map f: (H,It,) — (Y,Itg) is strongly Ioc/g\-
continuous and a map g: (Y,Itg) = (Z,It,) is Ioc/g\-irresolute ,
theng of: (H,It,) — (ZIt,) is strongly Iaé\—continuous.

Proof: Let S be any Iaé/]\—open set in Z. Since g is Iag—irresolute,
g x(s) is Iaé/]\—open in Y. Also, f is strongly Iag—continuous
g™ x(S)) is l-open in H. But, (g o f)"1(S)=f1g71(S) is I-
open in J. Hence, g o f : (H,It,) » (Z,17,) is strongly Iaé\—
continuous.

Theorem 3.15: If a map f:(H,It,) — (Y,Itp)is Ia)-
continuous and a map g : (Y,Itg) = (Z,I1,) is strongly Iaé\-
continuous, theng o f : (H,It,) = (Z,17,) is Iaé\—irresolute.
Proof: Let P be any Iaé\—open set in Z. Since g is strongly Iag/,\—
continuous, g‘l(P) is l-open in Y. Also, f is Iaé\-continuous,
f(g7*(P)) is laf-open in H. But (g of)'(P)=
f7(g7(P)). Hence, g of:(H,It,)~ (ZIt,) is la}-
irresolute.

Theorem 3.16: Let (%,I7,)be a ITS and (Y,Itp) be a laj-
Ty, space and f:(H,It,) — (Y,Itg)be a map. Then the
following are equivalent

(1) f is strongly Ia!/)\-continuous

(2) f is I-continuous
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Proof: (1) =(2) Let M be a l-open setin Y. Since every I-open set is
Ia!/]\—open, Mis Ia!/)\-open inY.Then f~1(M)isl-openin . Hence,
fis I-continuous. (2) =(1) Let L be any Iaé\—open in (Y, Ity). Since,
(Y, Itg) is a Iaé\-Tl/2 space, L is l-open in (Y, Itg). Since, f is I-
continuous, f~1(L) is I-op

enin (3, 17,). Hence, f is strongly Iaé\-continuous.

Theorem 3.17: let f:(H,It,) — (Y,It9)be a map. Both
(H,It,) and (Y,Itg) are Ia!/]\—Tl/z space. Then the following are
equivalent.

(1) f is laj-irresolute

(2) f is strongly Iaj-continuous

(3) f is I-continuous

(4) fis Ia_{,\—continuous

Proof: The proof is obvious.

Theorem 3.18: The composition of two strongly Iaé\—continuous
maps is strongly Iaé\— continuous.

Proof: Let O be a Iaé/]\—open setin (Z,It,). Since, g is strongly Iaé/,\-
continuous, g~*(0) is l-open in (Y,I7g). Then, g~*(0) is laj-
open in (Y, Itg). Also, fis strongly Iaé\—continuous which implies
f1(g71(0)) = (g ° f)*(0)is l-open in (H,I1,). Hence, (g ©
f) is strongly Iaé\—continuous.

Theorem 3.19: If f:(H,It,) — (Y,Itg)and g: (Y,Itg) -
(Z,It,) be any two maps .Then their composition g o f :
(H,Ity) — (Z,I7,) is strongly Iaé\—continuous if g is strongly 10{9-
continuous and f is I-continuous.

Proof: Let S be a Iaé\-open in (Z,It,). Since, g is strongly Iaé\-
continuous, g~1(S) is I-open in (Y, I1y). Since f is I-continuous,
fHg71(8)) = (g o f)~(S) is l-open in (H,I1,). Hence, (g °
f) is strongly Iag—continuous.

3. Perfectly IaQ—Continuous Function

Under this section we introduce the concepts of perfectly Iag/,\-
continuous function and we investigate relationships among them
and give examples.

Definition 3.1: A map f: (¥, It,) — (Y,Itg)is said to be
perfectly Ia@-continuous function if the inverse image of
every Iaé\—open set in (Y,Itg)is both l-open and I-closed in
(H, Ity,).

Example 3.2: let H ={ab}It,= {H,¢,<H,p,¢ ><
H,{a}, ¢ > <H,p,{a} >} =I7,°. Y={a,b} with IT Itg={Y,¢,<
Y. {a}, o >, <Y,p,{b} >}. Then Iaé\—O(Y): {v,p, <Y, {a},p > <
Y,9,{b} > <Y, {a},{b} >} Define f:(H, It,) — (Y,Ity) as
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f(@)=a=f(b). Then f1( <VY/({a}o>)=<H,H,¢>,
fU<Y,0,{b}>)=<H,p,¢ >and f (<Y, {a},{b}>) =<
H,H, ¢ > Then f is perfectly Ia}-continuous.

Theorem 3.3: If a map f: (¥, It,) — (V,Itg) is perfectly Iaé\-
continuous then it is strongly Iaé\-continuous.

Proof: Assume that f is perfectly Iaé\-continuous. LetJ be any Iaé\-
opensetin (Y, Ity). Since, f is perfectly Iaé\-continuous, f7(Dis
l-open in (H,It,). Therefore, f is strongly Iaé\-continuous.
Remark 3.4: The converse of the above theorem need not be true
as shown in the following example.

Example 3.5: Llet H = {a,b} and family I, =
{H,p, Ay, Ay, Az, Ay} where A; =< H, @,{b} >, A, =<
H,{a},{b} > As =<H,{a},p > A, =<H, ¢, > Y =
{a, b} with IT I1g={Y,$,< Y,¢,{b} >, < Y,{a}, ¢ >}. Then Ia}-
o)={Y,¢p,<Y,{a},o > <Y,0,{b} > <Y, {a},{b} >} Define
f:(H,It,) — (Y,Itg)as f(a) =a,f(b)=b. Then f1(<
Y,0,{b}>) =<3,¢,{b} > fH (<Y {a} ¢ >) =<

H,{a},¢ >and fL(<Y, {a},{b}>) =< H, {a},{b} >. Then, f
is strongly Iaj-continuous. But, fTl(<Y, ¢,{b}>)=<
T, @,{b} > which is not I-closed in . Hence, f is not perfectly
Iaé\—continuous.

Theorem 3.6: If a map f: (3,17,) — (V,Itg) is perfectly 10{9-
continuous, then f is perfectly I-continuous.

Proof: Let S be a l-open set in Y. ThenS is a Iaé\—open set in
(Y, Itg). Since f is perfectly Iaé\—continuous,f‘l(S) is both I-open
and I-closed in (¥}, I7,). Therefore, f is perfectly |-continuous.
Remark 3.7 : The converse of the above theorem need not be true
as shown in the following example.

Example 3.8: Let ' = {a,b}and family It, = {H,p,<H, ¢,
{a} > <H, {a},o > <H,p, o >}=1I1t¢ a Y = {a,b}with
Ito={Y,, < Y,{b}, >,<Y,p,¢ >}. Then Ia!/]\-O(Y) ={Y,¢,<
Y,0,0 >, <Y, {b}o ><Y,@{a}><Y {a},o><

Y,{b},{a} >}. Define f:(H,It,) — (Y,Itg)as f(a)=
b,f(b) =a. Then f~Y1(<Y,{b}, ¢ >) =<, {a}, ¢ >, f1(<
Y,p,0 >) =<H,p,p >. Then f is perfectly I-continuous. Here,
f (<Y, {a}, ¢ >) =< H, {b},p >, which is not l-open and not
I-closed set in (J{,I7,). Therefore, f is not perfectly Iag/,\—
continuous.

Theorem 3.9: A map f:(H,It,) — (Y,I1g)is perfectly Iaé\-
continuous if and only if f~1(A) is both I-open and I-closed in
(H,Iz,) for every Iaé\-closed set A in (Y, Ity).

Proof: Let A be any Iaé\-closed set in (Y,Itg). Then ACis Iaé\-
open in (Y, Ity). Since, f is perfectly Iaé/}\—continuous, A ) is
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both I-open and I-closed in (H,1t,). But f~1(A)= H/f ~1(A)
and so, f ~1(A)is both l-open and I-closed in (#, Iz,). Conversely,
assume that the inverse image of every Ia!/]\-closed setin (Y,Itg) is
both l-open and I-closed in (Y,I7g). Let A be any laj-open in
(Y,Itg). Then, A€ is Ia!/]\—closed in (Y,Itg). By assumption,
f=1(A) is both l-open and I-closed in (H,It,). But, f~1(A)=
H /f71(A)and so, f1(A) is both l-open and I-closed in (Y, Itg).
Therefore, fis perfectly Ia/g\—continuous.

Theorem 3.10: Let (It ) be a I-discrete topological space and
(Y,Itg) be any ITS’s. Let f: (3(,It,) — (Y,Itg) be a map, then
the following statements are true.

(1) fis strongly Iaé\—continuous

(2) fis perfectlylag-continuous

Proof: (1) =(2) Let ] be any Ia/g\—open setin (Y, Itg). By hypothesis,
f=1()is l-open in (H, It,) .Since (3,It,)is a I-discrete space,
f=1(Dis I-closed in (3{,It,).Then, f=1(]) is both I-open and I-
closed in (H, Iru). Hence, fis perfectly Iaé\-continuous.

(2) =(1) Let ] be any Ia/g\-open setin (Y,Itg). Then, f~1(]) is both
l-open and I-closed in ({,It,).Hence, f is strongly laj-
continuous.

Theorem 3.11. If f: (H,It,) — (Y,Itg) and g: (Y,Itg) —
(Z,It,) are perfectly Ia/g\-continuous then, the composition g o
f: (H,Ity,) = (ZI1,) is also perfectly Ioc/g\—continuous.

Proof: Let K be a lag-open set in (Z,It,). Since, g is perfectly lag-
continuous, g~ 1(K)is both l-open and I-closed in (Y,Itg). Since
every |-open set is Iaj-open, g~ (K)is lag-open in (Y, Itg). Since
is perfectly Ia@—continuous, f~1(g"1(K)) is both I-open and I-
closed in (3, It,). But, f =1 (g7 (K)) =(g o H)~*(K). Hence, g o fis
perfectly laj-continuous.

Theorem 3.12: If f: (3,It,) — (Y, Itg) and g: (Y,Itg) =
(Z,It,) be any two maps . Then, g of: (¥,It,) - (Z,1It,) is
strongly Ia/g\—continuous if g is perfectly I-continuous and f is I-
continuous.

Proof: Let O be any Ia/g\—open set in (Z,It,). Since g is perfectly
Ioc/g\-continuous ,g71(0) is I-open and I-closed in (Y, Itg). Since, f
is I-continuous. f~1(g~1(0)) = (g o f)~1(0) is l-open in (#,It,).
Hence, g o fis strongly Ia/g\—continuous.

Theorem 3.13: If a map f: (H,It,) — (Y,Itg) is perfectly Ia/g\-
continuous and a map g: (Y,Itg) = (ZIt,) is strongly Iaé\-
continuous then, g of: (¥, It,) - (Z,1t,) is perfectly Iag\—
continuous.
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Proof: Let G be any Ia/g\-open setin (Z,Ity). Since g is strongly Iag\—
continuous, g~ 1(G)is l-open in (Y,Itg). Then, g1 (G)is Iaé\—open
in (Y,Itg). By hypothesis, f~1(g71(G)) = (g o f)"1(G) is both I-
open and I-closed in (3{,It,). Therefore, g o f is perfectly Iaé\-

continuous.

References:

[1] D. Coker, A Note On Intuitionistic Sets and Intuitionistic Points, Turkish
Journal of Mathematics 20(3) (1996), 343-351

[2] D. Coker, An introduction to intuitionistic topological spaces. Busefal.
2000; 81: 51-56

[3] J .Younis Yaseen, G.Asmaa Raouf(2009) On Generalized Closed Sets
and Generalized Continuity On Intuitionistic Topological spaces, Journal
of al-anbar University for pure Science, 3(1), (2009).

[4]J.Arul Jesti and K.Heartlin A New Notion of Closed Sets in Intuitionistic
Topological Spaces Journal of Algebraic Statistics Vol 13,ISSN 1309-3452,
P.no 3188-3196 (2022)

[5] J.Arul Jesti and K.Heartlin On Ia’g\— Continuous Function In Intuitionistic
Topological Spaces Gis Science Vol 40, ISSN 1869-9391 P.no 1709-1715,
(2022)

[6] H.Taha Jassim , R. Samer Yaseen and S. Luma Abdual Baqgi, some
Generalized sets and Mappings in intuitionistic topological space, Journal
of AL. Qadisiyah for computer science and Mathematices 7(2)(2015), 80-
96.

82



