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Abstract

In this paper we study some subsets of intuitionistic fuzzy ideal topological space
like intuitionistic fuzzy regular-1-closed set, intuitionistic fuzzy A; —set, intuitionistic
fuzzy  f; —set and intuitionistic = fuzzy-l-locally closed set. Also, we
characterizet —codense intuitionistic fuzzy ideals in terms of intuitionistic fuzzy A; —set,
intuitionistic fuzzy regular-1-closed set and intuitionistic fuzzy-I-locally closed set and

prove some result about them.
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1.Introduction

The concept of intuitionistic fuzzy sets and their operations introduced by
Atanassov[1] in 1986 as a generalization of fuzzy sets which published by L.A. Zadeh[8]
in 1965. Later many researchers worked on this set as Coker and Saadati [2, 4] who
defined the notion of intuitionistic fuzzy topology and studied the basic concepts of
intuitionistic fuzzy point [4]. Gain P.K. and et al [3] in 2012 are studied and characterized

some fuzzy subsets like fuzzy regular I-closed set, fuzzy A; —set and others and

characterized T —codense fuzzy ideals on fuzzy A; —set, fuzzy regular-I-closed set and
fuzzy-lI-locally closed set. In this paper, we extended those ideas of fuzzy ideal
topological space in intuitionistic fuzzy ideal topological spaces and we generalized some
concepts of intuitionistic fuzzy ideal topological space which initiated by Salama [5] and
proved some results about them.

2.Preliminaries

Definition(2.1) [1] Let X be a non-empty set. An intuitionistic fuzzy set (IFS) A is an
object having the form:

A={(x, 1y (x),v4(x)),x € X}, where the functions u,: X — I and v,: X — I denote the
degree of membership and the degree of non-membership of each element x € X to the
set A, respectively, and

0 <uyu(x)+v,(x) < 1foreach x € X.

Definition(2.2) [1]0 ={(x, 0,1), x € X}

1={(x,1,0),x € X}
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are the intuitionistic fuzzy sets corresponding to empty set and the entire universe

respectively .

Definition(2.3) [1]Let X be a non-empty set and let A and B are IFSs in the form
A={(x, g (%), v4 (%)), x € X}, B={{x, pp (x), vp(x)), x € X} .

Then:

1) A < Bifand only if py (x) < up(x) and v,(x) = vg(x) forall x € X,

2) A= Bifandonlyif AC Band B C A.

3)A¢ = {{x, v (x), ua (x)), x € X} .

NHA N B = {min{u, (x), ug (x)}, maxifv, (x), vg(x)}, x € X}.

5) AU B = {max{uy (x), ug(x)}, minifv,(x),vg(x)}, x € X}.

Definition(2.4) [1] Let {4;,i € J} be an arbitrary family of IFSs in X, then

DN A = {(x, A pa, (), Vi 04, (0)), x € X}

2) Ui A = {(x,Vipa, (%), A vg, (), x € X}

Definition(2.5)[2, 4]An intuitionistic fuzzy topology (IFT for short) on a nonempty set X
is a family T of an intuitionistic fuzzy sets in X satisfying the following conditions:
1)0,1er

2) Forany G,G, €t,thenG; NG, ET

3) For any family {G;,i € J} € 7 ,thenU G, € 7.

The pair ( X, ) is called intuitionistic fuzzy topological space (IFTS for short),and
any intuitionistic fuzzy set in t is known as an intuitionistic fuzzy open set (IFOS for
short) in X.

Definition(2.6)[2] The complement A¢ of an intuitionistic fuzzy open set in( X, 7 ) is
called an intuitionistic fuzzy closed set (IFCS for short) in X.

Definition(2.7)[2] Let ( X, t ) is an intuitionistic fuzzy topological space and
A={(x, 1y (x),v4(x)),x € X} be an intuitionistic fuzzy set in X. Then the intuitionistic
fuzzy interior and intuitionistic fuzzy closure of A are defined as follows:

cl(d) =A=n{K:KisanIFCSinX and A € K}

int(A) = A° =n{G:GisanIFOS inX and G S A}
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Definition(2.8) [2] Let X be a nonempty set, an intuitionistic fuzzy point denoted by
X(ap) 18 an intuitionistic fuzzy set A={(x, u, (x), v, (x)), x € X} such that

pw ={§ TV Fadu, gy = VY=

Where x € X is a fixed point, and constante, 5 € I, satisfya + f < 1.

Definition(2.9) [5] Let X be a nonempty set and L a nonempty family of intuitionistic
fuzzy sets. We call L is an intuitionistic fuzzy ideal (IFL for short ) on X if:

1)Ae€elandB < A= BE€L.

2)A,BEL=AVBEL.

Let ( X, T ) is an intuitionistic fuzzy topological space and L is an intuitionistic fuzzy
ideal, then ( X, 7, ) is said to be an intuitionistic fuzzy ideal topological space.
Definition(2.10)[5] Let ( X, T ) is an intuitionistic fuzzy topological space and L be is an
intuitionistic fuzzy ideal on X, then the intuitionistic fuzzy local function A*(L,7) of A is
the union of all intuitionistic fuzzy points (IFP for short) x, sy such that if U € Ny s

and

A*(L, r) =V {X(ap) EIFP:AAU & LforanyU € N)((a,,b’)

A*(L,7)is called an intuitionistic fuzzy local function of A with respect to = and L which
it will be denoted by A*(L,t) or simply A*(L).

Theorem(2.11) [5] Let ( X, T ) is an intuitionistic fuzzy topological space and L be an
intuitionistic fuzzy ideal on X. Then for any intuitionistic fuzzy sets A, B of X, the
following statements are satisfied:

1)Ac B = A*(L,7) € B*(L,7).

2)A* = cl(4*) € cl(A).

3)A* C A*.

4)(AV B)* = A*V B*.

5)(A A B)* € A* A B*.

Lemma (2.12)Let ( X, 7,l) is an intuitionistic fuzzy ideal topological space and U €
T,then UAN A" € (U AA)".
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Definition(2.13)[6, 7] An intuitionistic fuzzy set A={(x,u,(x),v4(x)),x € X} in an
intuitionistic fuzzy topological space ( X, t ) is said to be an:

1) Intuitionistic fuzzy semiopen set (IFSOS in short) if A € cl(int(4)).

2) Intuitionistic fuzzy preopen set (IFPOS in short) if A € int(cl(4)).

3) Intuitionistic fuzzy a —open set (IFa OS in short) if A € int (cl(int(A))).

4) Intuitionistic fuzzy § open set (IFFOS in short) If A < cl (int(cl(4))).

5) Intuitionistic fuzzy regular closed set (IFRCS in short) if

A = cl(int(4)).

6) Intuitionistic fuzzy regular open set (IFROS in short) if 4 = int(cl(4)).
Definition(2.14)An intuitionistic  fuzzy set A={(x,u,(x),v4(x)),x € X} in an
intuitionistic fuzzy topological space ( X, T ) is said to be an:

1) Intuitionistic fuzzy locally closed set if A=UAV, where U€t and V is an
intuitionistic fuzzy closed set (IFLC(X)) .

2) Intuitionistic fuzzy A-set ifA =U AV, where U € T and V is an intuitionistic fuzzy
regular closed set (IFA(X)) .

Definition(2.15)An intuitionistic  fuzzy set A={(x,u,(x),v4(x)),x € X} in an
intuitionistic fuzzy ideal topological space ( X, , ) is said to be an:

1) Intuitionistic fuzzy I —open if A < int(A) (IFIO for short).

2) Intuitionistic fuzzy * —dense — in — itselfif A € A*.

3) Intuitionistic fuzzy T — closedif A* € A.

4) Intuitionistic fuzzy * —perfectif A = A*.

5) Intuitionistic fuzzy @ — I — open if A € int (cl*(int(A))) (IF, 10 in short).

6) Intuitionistic fuzzy semi-l-open if A € cl*(int(A)) (IFSIOS in short).

7) Intuitionistic fuzzy pre-1-open if A € int(cl*(A)) (IFPI1OS in short).
Definition(2.16)In an intuitionistic fuzzy ideal topological space( X, t, I), | is said to be

T —codense if I At = {0}.
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Lemma(2.17)For an intuitionistic fuzzy ideal topological space ( X, z, I ), | is said to be
T —codense if and only if T = 1*.
Lemma(2.18)For an intuitionistic fuzzy ideal topological space ( X, 7, | ), then the
following are equivalent:
1) I'is T —codense
Q1 =1"
3) ForeveryAet,AC A",
4) Forevery A € IFSO(X),A € A.
5) For every intuitionistic fuzzy regular closed set C, C = C*.
Proof:1 < 2 follows from lemma(2.17)
2=3
Let A € 7, since 1 = 1* by using lemma(2.17)
= | is T —codense

= I AT = {0}

= A¢l

= ANU &1 VUENX(M)

= AeA

Thus, A € A*.
3=>4

Let A € IFSO(X)
=there exists an intuitionistic fuzzy set H in X such that
H S A C cl(H).
For any intuitionistic fuzzy subset H in X, by Theorem(2.11)
We have H* = cl(H") <€ cl(H).
Since H is intuitionistic fuzzy open, H € H* = cl(H) < cl(H")
and so H* = cl(H*) = cl(H).
Therefore, A € cl(H) = cl(H*) = H* € A*.

= AC A
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4 =5 Let Cis an intuitionistic fuzzy regular closed, then C is an intuitionistic fuzzy
semiopen and intuitionistic fuzzy closed.
SinceC e IFSOX)=Cc C”
Since C is an intuitionistic fuzzy closed
C=cl*(C)=CvC*=C*cC.
Hence, C* = C.
5=1
Since 1 is an intuitionistic fuzzy regular closed
=by hypothesis 1 = 1*
=by lemma(2.17) we get | is T —codense.
Lemma(2.19): Let ( X, 7, |1 ) be an intuitionistic fuzzy ideal topological space. If an
intuitionistic fuzzy subset A of X is an intuitionistic fuzzy * —dense in itself, then
A" = cl(4) = cl*(4).
Proof: Since A is * —dense in itself, A € A*.
By Theorem(2.11)for any intuitionistic fuzzy subset A of X,
A* =cl(A*) S cl(4) (1)
Since A € A" = cl(A) < cl(A")(2)
From (1) and (2) we get cl(A) = cl(A")
= A" = cl(4A*) = cl(4).
Also, cl(A) = cl*(4)
Hence, A* = cl(A) = cl*(A).
Lemma(2.20): Let ( X, 7, | ) be an intuitionistic fuzzy ideal topological space and let
A= {A: A is an intuitionistic fuzzy subsetof X and A € A*} .
Then, An T = {0}.
Proof: Let A€e ANl= A€ Aand A€l
AEI= A" =0
AEA= AcA =0
Therefore, A =0 .
Hence, A AT = {0}.
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3.Intuitionistic fuzzy regular I-closed set, intuitionistic fuzzy A;-set, intuitionistic
fuzzy I-locally closed set and intuitionistic fuzzy f,-set.
Definition(3.1): An intuitionistic fuzzy subset A of an intuitionistic fuzzy ideal
topological space ( X, 7, | ) is said to be intuitionistic fuzzy regular I-closed if A =
(int(A))*.
Definition(3.2): An intuitionistic fuzzy subset A of an intuitionistic fuzzy ideal
topological space ( X, 7, I ) is said to be
1) Intuitionistic fuzzy A; —set if A = U AV where U € T and V is an intuitionistic fuzzy
regular 1-closed set (IFA;(X)).
2) Intuitionistic fuzzy I-locally closed set if A=UAV where U€t and V is an
intuitionistic fuzzy * —perfect set (IFILC(X)).
Lemma(3.3): Let ( X, 7, | ) be an intuitionistic fuzzy ideal topological space. An
intuitionistic fuzzy subset A of X is an intuitionistic fuzzy I-locally closed if and if
A=UANA"forsomeU € 7.
Proof: Let AisanIFILCsetin (X, t, L)
= A=UAV,U €1 andV is an intuitionistic fuzzy = —perfect set
V=V
SinceAcV
ByTheorem(2.11)= A* € V™.
Also, by lemma(2.12)A* = (UAV)* 2 UAV* =UAV =A

= ACA4”
SA=ANA " =UANV)IANA " =UAVAA)=UAA"
=A=UNAA".

Theorem(3.4): Every intuitionistic fuzzy A; —set in ( X, 7, I ) is an intuitionistic fuzzy I-
locally closed.

Proof: Let A is an intuitionistic fuzzy A; —setin ( X, 7, I).

= A =UAVwhere U € T and V is an intuitionistic fuzzy regular I-closed.

=V = (int(V))*

Since int(V) € V = (int(V))* c V*
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=V =(int(V)) cVv' =V V()
since V = (int(V)) = v* = ((int("))") € (int()) =V
= V*Cc V()
From (1) and (2) we getV =V~
Therefore, V is an intuitionistic fuzzy = —perfect set.
Hence A is an intuitionistic fuzzy I-locally closed set.
Theorem(3.5): Let A is an intuitionistic fuzzy open set in ( X, , I ). A is an intuitionistic
fuzzy A; —set if and only if A is an intuitionistic fuzzy I-locally closed set.
Proof: (=) Let A intuitionistic fuzzy A; —setin ( X, t, I ).
=by Theorem(3.4) A is an intuitionistic fuzzy I-locally closed set.
(&) Let Ais an intuitionistic fuzzy I-locally closed set and fuzzy open set.
= A=UAAforsomeU €~
= ACA”
Since int(A*) € A*
= ((int(4)") € (4" c 4" = ((int(D))") € 4 Q)
Since A < A* and A is an intuitionistic fuzzy open set
= 4" = (int(D)" < ((int(A)")’
= 4" c ((int(4)") @)

From (1) and (2) we get A* = ((int(4))")’
= A*is an intuitionistic fuzzy regular I-closed set.
Hence A is an intuitionistic fuzzy A; —set.
Theorem(3.6): Let ( X, T ) is an intuitionistic fuzzy topological space and A is an
intuitionistic fuzzy subset of X then A is an intuitionistic fuzzy A-set if and only if A is
an intuitionistic fuzzy semiopen and intuitionistic fuzzy locally closed set.
Proof: Let A is an intuitionistic fuzzy A-setin ( X, )
= A = U A FwhereU € T and F is an intuitionistic fuzzy regular closed
=F is an intuitionistic fuzzy closed.

=F is an intuitionistic fuzzy locally closed.
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Since A=UAF = int(4) = int(UAF)

= int(A) = U Aint(F).

So, A =U Acl(int(F)) € cl(U A int(F)) = cl(int(4))
A c cl(int(4)).

Therefore, A is an intuitionistic fuzzy semiopen.

Conversely, let A is an intuitionistic fuzzy semiopen and intuitionistic fuzzy locally
closed set.

= A c cl(int(4))andA = U Acl(A), UET

= cl(A) c cl (cl(int(A))) =cl(A) < cl(int(A))(l)
Since, int(4) € A = cl(int(4)) € cl(4)(2)

From (1) and (2) we get cl(4) = cl(int(4)).

Therefore, cl(A) is an intuitionistic fuzzy regular closed.

Hence, A is an intuitionistic fuzzy A-set.

Definition(3.7): An intuitionistic fuzzy subset A of IFITS ( X, 7, 1 ) is said to be
intuitionistic fuzzy f;-set if A € (int(4))".

The family of all intuitionistic fuzzy f;-set in X denoted by IFf; (X).

Theorem(3.8): If A is an intuitionistic fuzzy A; —set in IFLTS ( X, 7, | ) then the
following holds:

1)A and int(A) are *-dense-in-itself.

2)A* = cl(A) = cl*(A)and(int(4))" = cl(int(4)).

3) A is an intuitionistic fuzzy f;-set.

2A* = (int(4))" = ((int(@)") = ()"

5)A*and(int(A))* are intuitionistic fuzzy *-perfect and intuitionistic fuzzy I-locally
closed sets.

6)A*is an intuitionistic fuzzy regular-I-closed.

Proof: 1)Let A is an intuitionistic fuzzy A; —set in IFLTS ( X, 7, 1)

= A = U AV,whereU € tand V is an intuitionistic fuzzy regular-I-closed set.
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=V = (int(V))’
= A=UAV=UA(int(V)) < (UAint(V)) = (int(4)) c 4
= ACA"
Since int(A) € A C (int(4)) € A
= int(4) < (int(4)) and4 c 4°
Therefore, A and int(A) are intuitionistic fuzzy *-dense-in-itself.
2)by lemma(2.4) , A* = cl(A) = cl*(A)
and (int(4)) = cl(int(4)).
3)From(1), 4 € (int(4))
So, A is an intuitionistic fuzzy f;-set.
4)From(1), int(A) € A < (int(4)) < A°
Andso (int(4))" € A* < ((int(4))") € (int(A)" < 4*
Therefore, A* = (int(4))" = ((int(4))") = (4",
5)From(4) A* = (49" and (int(4))" = ((int(4))")
Then, A*and (int(A))* are intuitionistic fuzzy *-perfect and hence are intuitionistic fuzzy
I-locally closed sets.
6)From(4), 4* = (int(4))
Let B = (int(4))
= (int(B)) = (int(int(A))*)* = (int(4"))" 2 (int(4)) =B
= B < (int(B)) (1)
Since int(B) € B = int(B)* < B* = ((int(4))") ¢ (int(4)) B
= (int(B))" € B(2)
From(1) and (2), we obtain (int(B)) = B
Then B is an intuitionistic fuzzy regular I-locally closed set and so A* is an intuitionistic

fuzzy regular I-locally closed set.

Theorem(3.9) Inany IFLTS (X, 7, 1), IFA,(X) Al = {0}.

151



Journal of College of Education for pure sciences(JCEPS)

Web Site: http://eps.utqg.edu.iq/ Email: com@eps.utqg.edu.iq
Volume 7, Number 1, January 2017

Proof:Let A € IFA;(X) ANl = A € IFA;(X).

By Theorem(3.8), A is an intuitionistic fuzzy *-dense-in-itsehf

= ACA"

By lemma(2.20), IFA,(X) AT = {0}.

Theorem(3.10) An intuitionistic fuzzy subset A of an IFLTS ( X, 7, | ) is an intuitionistic
fuzzy A; —set if and if A is both intuitionistic fuzzy f;_set and intuitionistic fuzzy I-
locally closed set.

Proof: Let Aisan IFA; —set

By Theorem(3.4), A is an intuitionistic fuzzy I-locally closed set.

Also, A = U AV where U € t and V is an intuitionistic fuzzy regular-1-closed set

=V = (int(V))’

= int(4) = int(U AV) = U A (int(V)) = (int(4)) = (U Aint(V))*
SinceA=UAV

= A=UA(int(V)) € (UAint(V)) = (int(4))

= A c (int(4))

Hence, A is an intuitionistic fuzzy f;_set.

Conversely, let A is both intuitionistic fuzzy f;_set and intuitionistic fuzzy I-locally
closed set.

= A c (int(4) = 4" < ((int(W)") < (int(4)) < 4

= A" = (int(4))

By Theorem(3.8), A* is an intuitionistic fuzzy regular —I — closed set.

Since A is an intuitionistic fuzzy I-locally closed set.

By lemma(3.3), A = U A A* for some U € 7.

Since A* is an intuitionistic fuzzy regular —I — closed set,

Then A is an intuitionistic fuzzy A; —set.

Theorem(3.11) Let ( X, 7, | ) be an intuitionistic fuzzy ideal topological space and let
A € 7, then A is intuitionistic fuzzy f; —set if and only if A is an intuitionistic fuzzy
A; —set.
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Proof: let A € T and A is anintuitionistic fuzzy f; —set

= A c (int(4))" € A*andA* = (int(4))

By Theorem(3.8), A* is an intuitionistic fuzzy regular —I — closed set.
SinceA=ANA"

= Ais an intuitionistic fuzzy A; —set.

Conversely, let A is an intuitionistic fuzzy A; —set.

By Theorem(3.10), A is an intuitionistic fuzzy f; —set.

Theorem(3.12) In any intuitionistic fuzzy ideal topological space ( X, 7, | ), IFf;(X) A
I = {0}.

Proof: Let A € IFfi(X) NI

= A€IFfi(X)and A € 1.

Ael= A" =0.

AEIFfi(X) = Ac (int(4)) cA'=0=4=0

= IFf;(X) Al = {0}.

Theorem(3.13) Let ( X, 7, | ) be an intuitionistic fuzzy ideal topological space and A is
an intuitionistic fuzzy subset of X. Then A is an intuitionistic fuzzy regular-I-closed set if
and only if A is both intuitionistic fuzzy f; —set and intuitionistic fuzzy t —closed set.
Proof: Let A is an intuitionistic fuzzy regular-1-closed in ( X, 7, I ).

= A = (int(4)) = A c (int(4))" = Ais an intuitionistic fuzzy f; —set.

Since int(4) € A = (int(4)) € 4

= A= (int(4)) cA" = Ac A

= 4" = ((int(4))") € (int(4)) =A= 4" c A

= A=A

Then A is an intuitionistic fuzzy T —closed set.

Conversely, let A is both intuitionistic fuzzy f; —set and intuitionistic fuzzy T —closed

set.

= A c (int(4)) and 4° € A.
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Since int(4) € A = (int(4)) € A
= (int(4)) € A" c A c (int(4))’
Therefore, A = (int(4))"

Hence A is an intuitionistic fuzzy regular-I-closed set.

Theorem(3.14) Every intuitionistic fuzzy f; —set of an intuitionistic fuzzy ideal
topological space ( X, 7, I ) is an intuitionistic fuzzy semi-1-open set.

Proof: Let A is an intuitionistic fuzzy f; —set.

= A ¢ (int(4))" < cl*(int(4))

= A < cl*(int(4)).

Then A is an intuitionistic fuzzy semi-l-open set.

Theorem(3.15) For an intuitionistic fuzzy ideal topological space ( X, 7, 1 ), I is
T —codense ifand if A € 7, then A € IFA;(X).

Proof: Let I is T —codenseand A € T

By lemma(2.18), foranyAet, AC A" = A=A NA".

Since 4 € T = (int(4)) = A*

By Theorem(3.8), A* is an intuitionistic fuzzy regular-1-closed set.

= Ais an intuitionistic fuzzy A; —set.

Conversely, if wehave A et = A € IFA;(X)

By Theorem(3.9), IFA;(X) Al = {0} = I AT = {0}.

Therefore, | ist —codense.

Corollary(3.16) Let ( X, 7, ) be an intuitionistic fuzzy ideal topological space. Then the

following statements are equivalent:
1) I ist —codense.

2) T = IFPIO(X) A IFA;(X).

3) T = IF, (X) A IFA;(X).

4) Aet= A€IFA/(X).

Proof: obvious.
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Theorem(3.17) Let ( X, 7, I') be an intuitionistic fuzzy ideal topological space. Then I is
T —codense if and only if IFRIC(X)=IFRC(X).

Proof: Let I ist —codense.

By lemma(2.18), A € T, A € A* = A is an intuitionistic fuzzy *-dense-in-itself .

Let A € IFRIC(X) & A = (int(4))

& (int(4))" = cl(int(A))by lemma(2.19)

= A = cl(int(4)) & A € IFRC(X).

Conversely, let IFRIC(X)=IFRC(X)

Since 1 isan IFRC = 1 isan IFRIC

1= (int(i))* = I =hby lemma(2.18), | is T —codense.

Theorem(3.18) Let ( X, 7, I ) be an intuitionistic fuzzy ideal topological space. Then I is

T —codense if and only if IFA;(X)=IFA(X).

Proof: Let | ist —codense.

Let A € [FA;(X) = A=UAV where A € Tand V is an IFRIC set
= V = (int(V))’

= cl(V) = cl((int(V))") = (int(V))" = VbyTheorem(2.11).

Also, by Theorem(2.11),(int (V)" € cl(int(V))

= V = (int(V)) < cl(int(V)) S cl(V) =V

= V = cl(int(V))

= Vis an IFRC(X).

A € TFA(X).

Let B € IFA(X)

= B = S ATwhereS € Tand T € IFRC(X)
=by Theorem(3.17), T € IFRIC(X)

= B € IFA,(X).

Conversely, let IFA;(X)=IFA(X).

Since 1 is an IFA-set = 1 is an IFA; —set.
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by Theorem(3.4) = 1 € 1* = 1 is *-dense-in-itself.
Then by lemma(2.18), | is T —codense.
Theorem(3.19) For an intuitionistic fuzzy ideal topological space ( X, t, I ), IFILC(X) A
1 ={0}.
Proof: A € IFILC(X).
= A = U ANVwhereA € T and V is an IF *-perfect set
=V=V".
SinceAcCV =A4"cV”
=S A" =UAV) 2UAV*=UAV =A
= ACA”
=hy lemma(2.20), IFILC(X) Al = {0}.
Theorem(3.20) Let ( X, 7, |) be an intuitionistic fuzzy ideal topological space. Then the
following statements are equivalent:
1) I ist —codense.
2)t = IFPIO(X) A IFILC(X).
3)t = IF,10(X) A IFILC(X).
4)A € T = A € IFILC(X).
Proof:1 = 2, Let | is T —codense.
From corollary(3.16), T = IFPIO(X) A IFA; (X).
By Theorem(3.5), T = IFPIO(X) A IFILC(X).
2 = 3,7 = IFPIO(X) A IFILC(X).
Let A € T = A € IFPIC(X) = A C int(cl*(4)).
Since A € T = A = int(A)
= ACcint (cl*(int(A)))
= A € IF,10(X)
= 1 = IF,10(X) A IFILC(X)

3 = 4and2 = 4 are obvious.
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4 = 1letd € T = A € IFILC(X).
By Theorem(3.19), IFILC(X) A1 = {0} = =l = {0}.
Therefore, | ist —codense.
1 = 3letl is T —codense and A € T
By lemma(2.18),Aet = AC A"
Since int(4) = A = cl(int(4)) = cl(A)
= cl*(int(4)) = cl*(4)
= int (el (int(4)) ) = int(cl’(A))
SinceAC cl(A) = A* S cl*(A) = A< A* c cl*(4)
= int(4) < int(A") € int(cl*(4)) = int (el (int(4))).

= ACint (cl*(int(A)))
Hence A € 1IF,10(X).
SinceACA* = A=ANA"
ACA =S A" CA)Y CA =AY =4
= A”is an IF *-perfect set.
= A € IFILC(X).
Conversely, let A € IFILC(X)and A € IF,10(X).
A EIFILC(X) = A =U A A*forsome U € .

A€ TF10(X) = A € int (el (int(4)) ) € int(cl*(A)) = int(cl"(U A A7) €
int(cl*(4")).
= A C int(cl*(4%)) = int(4")
= A C int(A")
SinceAC U= AcUNAint(4*) =int(U A A*) = int(A)
= A C int(4)
Since int(A) € A
Then int(4) = A and therefore 4 € 7.
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