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INTRODUCTION

After Atanassov [1] introduced the concept of ‘intuitionistic fuzzy sets’ as a generalisation
of fuzzy sets, it became a popular topic of investigation in the fuzzy set community. Many
mathematical advantages of intuitionistic fuzzy sets have been discussed. Coker [2] generalised
topological structures in fuzzy topological spaces to intuitionistic fuzzy topological spaces using
intuitionistic fuzzy sets. Later many researchers have studied topics related to intuitionistic fuzzy
topological spaces.

On the other hand, Coker [3] introduced the concept of ‘intuitionistic sets’ in 1996. This is a
discrete form of intuitionistic fuzzy set, where all the sets are entirely crisp sets. Still, it has
membership and non-membership degrees, so this concept gives us more flexible approaches to
representing vagueness in mathematical objects including those in engineering fields with classical
set logic. In 2000 Coker [4] also introduced the concept of intuitionistic topological spaces with
intuitionistic set and investigated the basic properties of continuous functions and compactness. He
and his colleague [5, 6] also examined separation axioms in intuitionistic topological spaces.
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PRELIMINARIES
Definition 1 [3]. Let X be a non-empty fixed set. An intuitionistic set (I5) A is an object having the
form A = (X,A', A%}, where A" and A% are subsets of X satisfying A'n A% = ¢. The set A is
called the set of members of 4, while 42 is called the set of non-members of A.

Every crisp set 4 on a non-empty set X is obviously an IS having the form (X, 4, A°) and
one can define several relations and operations between IS's as follows:
Definition 2 [3]. Let X be a non-empty set, 4 = {X,4*,A%)and B = (X.B',B*) be IS'son X, and

let {4, : £ € J} be an arbitrary family of I5's in X, where A® = (X, AL, A%). Then
(a) AC Bifand onlyif A € B'and B> €£4% (b)A=FBifandonlyif A € Band B C 4;

(c) Ac Bifand only if 4' U A* 2 Bt U B?; (d) A= (X, A% A,

(e) UA" = (X, UAL N4aZ); (f) NA* = (X, NA} UAD),

(g) A—B =ANE; (h) [1A= (X, A%, (A")°);

(£) { YA = (X, (4%)°,A%), (). = (X, ¢, X)and X, = (X, X, ¢).

The following are the basic properties of inclusion and complementation:

Corollary 1 [3]. Let 4,B,C and 4, be IS's in (i € J). Then

(a) A, € Bforeachi €] = UA4; € B; (b) BE A, foreachi €] = B S NA;

(c) U4, = N4, N4, =U4; (d) ASB < BcC A4

(&) (@) =4 (N . =x. X =¢.

Now we generalise the concept of ‘intuitionistic fuzzy topological space’ to intuitionistic sets:
Definition 3 [2]. An intuitionistic topology (IT) on a non-empty set X is a family T of IS's in X
satisfying the following axioms:

() ¢..X. €T,

(ii) G,NG, €T forany G,,G, €T,

(iii) UG, € T for any arbitrary family {G; : i€ J} = T.

In this case the pair (X, T)is called an intuitionistic topological space ({T5) and any IS in T is
known as an intuitionistic open set (/05) in X.

Example 1 [4]. Any topological space (X, T)is obviously an ITSin the form T = {4', A € T},
whenever we identify a subset A in X with its counterpart A" = (X, 4, A°) as before.

Example 2 [4]. Let X ={a, b, ¢, d, e} and consider the family T = {¢. ,X. ,G;,G; ,G5 ,G.],
where G, = (X, {a, b}, {d}), G, ={X, {a, ¢, e}, {b, d}), G; = (X, {a}, {b, d, €}) and
G, = {X, {a, d}, {€}). Then (X, T)isanITSon X.

Example 3 [4]. Let X = {a, b,c,d,e} and consider the family T = {@., X., 4,, 4,,4;, A.},
where A, = (X, {a,b.c}, {d}), A,=(X, {c.d}, {e}), Ay =(X, {c}, {d.e]) and
A, =(X, {a,b,c,d}, ©). Then (X, T)isan ITSon X.

Definition 4 [4]. The complement 4 of an intuitionistic open set (I5) A in an ITS (X, T)is
called an intuitionistic closed set ({C5) in X.

Now we define closure and interior operations in ITS's:
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Definition 5 [7]. Let (X, T)be an ITS and A = (X, A}, A*) be an IS in X. Then the interior and
closure of A are defined by

int(A) =U{K: KisanlOSinX and K € A},

cl(A) =N{K: Kisan ICSin X and A S K}.

In this paper we use [ (T ¢(4) instead of cl(4) and '™ i(4) instead of int(4). Tt can also be
shown that I ¢(4) is an ICS and I'i(4) is an I0S in X, and A is an ICS in X if and only if
I'"¢(A) = Aand Ais an [0S in X if and only if I'i(4) = A.

Example 4 [4]. Let X ={a, b, ¢, d, e} and consider the family T = {¢.. ,X. .G;.G, .G .G, ],
where G, ={X, {a, b, ¢}, {d}), G, =X, {c, d}, {e}), G, =1{X, {c}, {d, e} and
G, =X, {a, b, ¢, d}, {¢}). If B=4{X, {a, c}, {d}), then we can write

1Ti(B) = (x, {c}, {d, e})and I"Pc(B) = (X, X, ¢} = X...

Proposition 1 [4]. Forany IS Ain (X, T), we have IV ¢c(A) =10 :(4) and 1'Ti(A) =17 c(4).
Proposition 2 [4]. Let (X, T)bean ITS and 4,F be I5's in X. Then the following properties hold:

(a) int(4) € 4; (b) A S cl(A4);

() AS B = int(4) S int(B); (d)A S B = cl(4) S cl(B);
(e) int(int(A)) = int(A4); (f) cl(cl(A)) = cl(A4);

(g) int(4A NnB) = int(A) nint(B); (h) cl(AUVE) = cl(A) U cl(B);
(1) int(X.)=X.; () clie..) = ¢..

ON I'") @-OPEN SET AND I’ B.OPEN SET

Definition 6. An IS A = (X,A* A%)in an ITS(X, T) is said to be
(a) intuitionistic semi-open (I ™ S-open) if 4 = 1:7¢ (I Ti4) );
(b) intuitionistic a-open (I ™ a-open) if 4 €17 (I (e (I ':r}i(ﬂ]));
(c) intuitionistic pre-open (I ™ F-open) if A € I mi(! (T3 c(a) )
The family of all 1™ S-open (I a-open, I F-open) sets of an ITS(X, T) is denoted by
ITso(x) 17 a0(X), I PO(X)).

AnIS A =(X,AYA%)inan ITS(X, T) is said to be I ™’ S-closed (I " a-closed, I ™ P-closed)
it A e1'Msoxy (1M ao(x), ' PO(X)).
Example 5. Let X ={a, b, ¢, d, e} and consider the IT T ={¢., X., G, G,}, where
G, =1(X, {a, ¢}, {b.d,e}yand G, ={X, {a, ¢, e}, {b, d}}). Let A =(X, {a, c, e}, {b}). Here A
is an I 7 S-open set since I':r}c(f':r}i({x, fa, c, e}, {b}}j) =X.,,AC I':T}C(I':T}i[f-l]).
Example 6. Let X ={a, b, ¢, d} and consider the IT T={¢., X., G;. G,}, where
G, = (X, {a}, {b,c,d}}and G, = (X, {a, b}, {c, d}). Let A= (X, {a}, {b}). Here Ais an I Pa-
open set since I':T:'i(f':ﬂc(f':ﬂi(()(, fad, {b}}))) =X.,AC 1'11’311({'31’3.:(;”3 i.(Aj)).
Example 7. Let X = {a, b, ¢} and consider the IT T = {¢., X., G, H}, where

G = (X, {a}, {b,c}rand H = (X, {a, b}, {c}). Let A = (X, {b}, {c}). Here A is an I’ P-open set
since I':T}i(f':r}c({x, b}, {c}}j) =X_ AC I':T}i(l':r}c(flj).
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Theorem 1. (a) Every I'™-open set is 1™ a-open set; (b) every 1™ a-open set is I P-open set.

Proof. (a) Let A be an JOS in (X, T). Since A € 'V ¢(4), then I'Pi(4) € I’V i(f'iﬂc (f'iﬂi[.qj]).
Hence 4 & I':T}i(f':r}c(f':ﬂ i[A])) and 4 is an I ™ a-open set.
b) Let A be JI™a -open set in (X, T) . Then it follows that

Ac [':T};'(I': D¢ {I':r}i(fl]]) c o L'(I':T}c(fl] ] Therefore, 4 is an I “? P-open set.

Remark 1. The separate converses need not be true in general, which is shown by the following
examples.

Example 8. Let X ={a, b, ¢, d} and consider the IT T={¢., X.., G;, G,}, where
G, = (%, {a}, {b,c,d}}and G, = (X, {a, b}, {c, d}).Let A = (X, {a}, {b}). Here Ais an I a-
open set but not an JOS since I'7i(4) = (X, {a}, {b,c,d}) = A.

Example 9. Let X = {a, b, ¢} and consider the IT T = {¢.., X., G, H}, where
G ={X, {a}, {b,c}yand H = (X, {a, b}, {c}). Let A ={X, {b}, {c}). Here Ais an I'™ P-open set
but not an I a-open set since 4 is not contained in I mi{f M¢ (I ':T:'i[fﬂj)).

Theorem 2. The finite union of I ™ a-open set is always an I " a-open set.
Proof. Let A and B be two I™a -open sets. Then 4 < 1T (I':T)c {!mz’. (z—l)))
and B<SIT (I':T:’c (z'ii’l‘i [Bj)) imply that AUB < 1'31'};'(1'11'% (1'11'3'1'(AUB))) . Therefore,
AU B is an ' a-open set.
Proposition 3. Let (X, T) be an [TS and let A€IS(X) . Then
AeI'Tpo(X) = (3B € T) (,q CBC I':T:'c[f-l]).
Proof. If A € I PO(X), then 4 I':r}i(.{':r}c[ﬂjj. Take B = r'if}i(;'iﬂc[ﬂj). Then B € T and
A S B cI'T¢(A).

Conversely, let B € T be such that A € B S '™ ¢(4). Then 4 € ' i(B) < l':r}i(!':r}c(fl])
and so A € I' PO(X).
Theorem 3. Let (X, T)be an ITS. A sub-set 4 of X is an ™ a-open set if and only if it is I7”5-
open set and I ™ P-open set. |
Proof. Necessity: Let A be I'™ a-open set. Then we have A € I mi([ (¢ (I ':T}i.(f-l))). This implies
that 4 € 1'¢ (I':r}i.[f-l)) and 4 € [':rj'i(.{':r} c(4) ) Hence 4 is I ™ S-open set and I ™ P-open set.
Sufficiency: Let Abe 17 S-open set and I' ™) P-open set. Then we have
ac @ i(f':ﬂc(;l)) c 1'73;'(!'3”:(!'33 z'.(A))). This shows that 4 is an I ™ a-open set.

Definition 7. A sub-set A of X is said to be an I™ a-closed set if and only if ¥ — Ais an [V a-
open set, which is equivalent.

Let (X, T)be an ITS and A be a sub-set X. Then A is an I T a-closed set if and only if
A2 ;'1f}i(f'if}c (1'11’3';'[;:1]]).
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Definition 8. Let (X, T) be an /7S and A be a sub-set X. Then

(a) I'Da-interior of A is the union of all 1™ @-open sets contained in 4 and it is denoted by
Intfliﬂrx[A).

Iﬂtfi:ﬂcx(ﬂj = U{U: UisanITa — opensetand U S A}.

(b) I (Mg-closure of A is the intersection of all I ™ a-closed sets containing A and it is denoted by
ClimalA).

Clima(A) =N{U: UisanITa — closed setand AC U},

(o)1 (T)p_interior of A is the union of all I ':ﬁ'-preopen sets contained in A and it is denoted by
Int,mP(A).
Int,mP(A) = U{U: UisanI"” — preopen setand U S A}.

(d) I'™P-closure of 4 is the intersection of all I -preclosed sets containing A and it is denoted by
ClmP(A).
ClimP(A) = N{U: UisanI™ — preclosed setand A< U}.

e) I PS5 interior of 4 is the union of all I ™-semiopen sets contained in A and it is denote
['05int fAis th fall 1™ p t tained in 4 and it is denoted by
Int,mS(A).

Int,(nS(A) = U{U: UisanI™) —semiopen setand U € A}.

(f) 175 closure of 4 is the intersection of all I ™-semiclosed sets containing 4 and it is denoted
by Cl,mS(A4).
Clms(A)= I"]{U: U is an I'™ — semiclosed setand A € U}.

Remark 2. It is clear that Int,ma(A) is an [ (1) a-open set and Cl sma(A)isanl (T a-closed set.

Theorem 4. An IS A = {X,AY, A%} in an ITS(X, T"). Then
(a) X —Int,ma(d) = Clma(X — A4).

(b) X —Clna(4) = Int,ma(X — A4).

Proof. (a) and (b) are clear.

Observation 1. The following statements are true for every 4 and B:
(a) Int,ma(A4) U Int,m a(B) = Int,mn a(AVU E).

(b) Clyma(A)ynClyma(B) =ClymalAn B).

Proof. Obvious.

Observation 2. Let A be a sub-set of a space (X, T'). Then
(a) ClLima(4) = AU fff?‘c(rfl’?‘i(f“}c[ﬂj)).

(b) Int;m a(A)= AN f'iﬂ';'(.r':ﬂ c(1i(4) ]]

(©) ClmS(4) = AU 1D (1T (),

(d) Int;m 5(4) = An 1T (17i(a) )

(e) ClymP(A) =AU 1'11'%(;'11"3 i(A)).

(f) Int;m P(A) = An1Di(1Te(a)).

Proof. Obvious.

Example 10. Let ¥ = {a, b, ¢, d, e} and consider the ITT = {¢., X., Gy, G,}, where
G1 = {Xr {ﬂ,_,. C}r {brdr E}} and G: = {X, {a, c, E‘}, {br d}} Let A= {X: {CI,, c, E}, {b}} Then
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(a) Clyma(A) = {X, {a, c, €}, B} U ;iﬂc(;mi(;(ﬂcux, (a ¢ e}, {b}})))

={X, {a, c, e}, (bHVUX. =X..
(b) Int,na(d) = (X, {a, c, €}, {b})nz'iﬂi(.rfﬂc(.r'iﬂi{(x, a, ¢, €} {b}})))

={X, {a, c, e}, IbhnX. =4
© CLimS(A) =X, {a, ¢, e}, BN UIDi(IDe((X, {a, ¢, e}, (b}))

={(X, {a, c, e}, (bHUX_ =X_.
(d) Int,nS(4) = (%, {a, ¢, &}, BN IPc(1Pi(x, {a, ¢, e}, BI))

={(X, {a, c, e}, {bhynX, =A
(e) ClymP(A) =4{X, {a, ¢, e}, {(b})U Jf‘f}c(l'i'*"}i[(x, {a, c, e}, {b}}j)

={(X, {a, c, e}, (bHUX_ =X_.
(f) Int,mP(A) = (X, {a, ¢, e}, {b}) I"'III:T}L'(I(T}C{{X, fa, c, e}, Eb}}])

={(X, {a, c, e}, (PP NX.=A
Observation 3. Let A be a sub-set of a space (X, T). Then »
(a) CL,mS (mrfms{,q}) = Int,mS(4) U rff}i(ff‘i"}c(f'if3i[ﬂ))) .
(b) ClynP (Int;mP(A)) = Int,m P(4) v IPc(1i(4) ).
© IDi(clmS(4)) = Int,m P (10c(4)) = Int,n P (€1 S(A))

= ClmS (m t,m P(Aj) =17 (f“'} c(A4) )

Example 11. LetX = {I, m, n, o, p, gq}and consider the IT T = {¢., X., L, M}, where
L={(x, {l, n, p}, fm, o, gV and M = (X, {I, n}, {m, g} Let 4 = (X, {I, n}, {fm}). Then
(a) ClLynS (Int,nS(4)) = Intm S(A) U Iff}i(z‘iﬂc(f”}i(A))) .
I'7i(4) = (x, {I, n}, {m}),
1Pc(174(4)) = 1Pe((x, {I, n}, fm})) = X., r'if?'i(f'i’f?’ c(1™ia) )) =X,
Int,mS(A) = A,
Int,mS(4) U I':T}L'(I(r}c(.{':r} i(Aj]) =AUX_ =X_ (1)
Clmns (fnrf mS(4) )= clims(4) = X. ©)
From (1) and (2), CL;m5 (Intfn:ﬂs-[ﬂj) = Int,mS(4)u 17 i(f':’f}c (ffﬂ'i{.«qj))

(b) ClymP (Iﬂtfliﬂ P(A)} = Int,mP(4) U I':T}C(ICT) z'.(A))

mt,mP(A) = AnTITi(1Pc(a)) = x, {, n}, ) n1Ti(1Dc((x, {1, n, {fm})) =4,
1D (14(4)) = X., Int;mPA)VID(1Di(4))=AUx. =X, 3)
clmP (Int;mP(4)) = cClimP(A) =4x, {Ln}, o IDc(1Pi(x, Ln}, (m})) =X, @)
From (3) and (4), Cl,mP (Iﬂtfliﬂp(ﬂj) = Int mP(A)u IV c(I (Di(4) )
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()
I':T}i[:Cifm.S'(f-l)) = Intm P (I':T}c(f-l)) = Int,m P (c.afms(;l]} =clms [mrfm P(A]] =

(0 i.[:f':rjc(:ﬁl]]

clnS(A) = X., [':T}i(CiImS(A]j =17i(x)=X. (%)
I1D6(4) = X, Int, 0P (10 c(4) ) = IntnP(X.) = X. (6)
ClmS(A)=X_, Int,mP (ler:ﬂS(A)) =Int,nP(X.)=X. @)
Int,mP(4) = A, CLmS (Iﬂtme[.-‘-l]] = ClynS(4) =X, (8)
IDe(a) =x, ;'31%[{'11%(.4]] = 17X ) =X. )

From (5), (6), (7). (8) and (9), i (Cl;m5(4)) = Int;mP (17c(4)) = Int,m P (CLmS(4) )
= ClmS [mtﬁm P(A]j =D t[f'iﬂc[ﬂj ]

Definition 9. An S A = (X, A%, A%} inan ITS(X, T) is said to be
(a) intuitionistic semi-preopen (I 'ﬂSP-open or I'T) [S-open) if there exists B € I* TDPD(X) such that
Bc Ac (D c(A). The family of all I ':T}ﬁ-open sets of an ITS(X, T) will be denoted by
1" go(x).
(b) intuitionistic semi-preclosed (I (T sp_closed or I I:T},G-closed) if there exists an intuitionistic
preclosed set B such that I™i(4) € A€ B. The family of all I f-closed sets of an ITS(X, T)
will be denoted by 1™ BC(X).
Example 12. Let X =1{a b, ¢} and G, =(X, {a}, {b,c}), G, = (X {a, b}, {c}),
Gy = (X, {a}, {b}). ThenT = {¢.. ,.X. .G, G,}isanITon X and G; € I'™ PO(X).

Let A= (X, {a, ¢}, {b}) be an IS in (X, T). Then G3 € A< I'"¢(G,), and hence
Aer'?go(x).
Theorem 5. For every ISA = (X, A}, A%) in (X, T), we have 4 € I'T'BC(X) = A € I'V go(X).
Proof. Straightforward.
Theorem 6. Every I ':T}S-open set is an 1“7 S-open set.
Proof. Let A be [ ':T}S-open set in (X, T). Then it follows that
A < 17 [:I':r}i [.4)] c 1T (rfﬂ'i (I':ﬂ' c(A))). Hence 4 is an I‘™ B-open set.
Remark 3. The converse of the above theorem need not be true in general. It is shown by the
following example.
Example 13. Let X = {a, b, c} and consider the IT T = {¢., X., P, @}, where
P =(x, {a}, {b,c}rand Q = (X, {a, b}, {c}). Let 4 = (X, {b}, {c}}. Here A is an I f-open set
but not an 1™ S-open set since A4 is not contained in I ':T}c(f (Dia) )
Theorem 7. For every ISA = (X, A, A%} in (X, T), we have 4 € I'"BO(X) = A€ 1V Bc(X).
Proof. Straightforward.
Theorem 8. Let (X, T) be an ITS. Then

(a) Any union of I'™ B-open sets is an 1™ f-open set.
(b) Any intersection of 1™ f-closed sets is an ‘™ f-closed set.
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Proof. (a) Let {4;};.; be a collection of I Mg -open sets of (X, T). Then there exists
B, € I'MPO(X) such that B,S A4, S I¢(B,) for each i€J . It follows that
UB, CUd, SulTcuB,)and UB, € I™Po(X). Hence UA, €17 go(Xx).

(b) This is from (a) by taking compliments.

Theorem 9. For any IS A= (X,AL A%} in an ITS(X, T), A €I'B0(X) if and only if
(vp(a, B) € 4) (3B € 17 BO(X) ) (p(a, B) € B € 4).

Proof. If A € '™ BO(X), then we can take B = A so that p(a, ) € B € A for every pla, B) € A.
Let Abe an IS in (X, T)and assume that there exists B € I'™ 80(X) such that p(a, £) € B C A.
Then 4 = U, ¢ gyealp(et, B)} = U, (apyca B S A, and s0 A = U, gycs B, which is an I'™ f-open
set by Theorem 8(a).

Theorem 10. Let (X, T) be an ITS. Then

(a) (VA€ I':T},GU[X))[VB eIPs0(x))(ac Bc ITc(4)) = vB e I'po(X).

) (vaerPpew))(ve e Pscx)) (1Mi4) € B 4)=vB e 1Ppc(x).

Proof. (a) Assume that A S B € I'™c(4) for every A € I'™WBO(X)and B € I'VS0O(X). Let
¢ e I'MPo(X) be such that € €4 € 1M ¢(C). Obviously, € € B. From 4 € 17 ¢(C), it follows
that ' c(4) € 1" ¢(C)so that € € B € 1'7¢(4) € 1T (). Hence B € '™ pO(X).

(b) This follows from (a).

Definition 10. Let (X, T) be an /7S and A be a sub-set X. Then
(a) I'™ B-interior of A is the union of all I/ B-open sets contained in A and it is denoted by
Int,mf(A4).

Int,mf(4) = U{U: Uisan ™8 — opensetand U S ﬂ}.

(b) I B-closure of A is the intersection of all I ™’ S-closed sets containing 4 and it is denoted by
Clym B(A).
ClinB(A) = N{U: UisanI™g — closedsetand A € U}

Observation 4. Let A be a sub-set of a space (X, T). Then

(a) ClLmB(A) =AU I (I':T}c(!':r) i.(A))).

(b) Int,mB(A) =AnN 1'11“%(1'11'3;'(rff}c(ﬂ)]).

Example 14. Let X = {a, b, ¢, d, e} and consider the IT T = {¢.,X., G, G,}, where
G, =1(X, {a, ¢}, {b,d,e}yand G, = (X, {a, ¢, e}, {b, d}). Let A =(X, {a, ¢, e}, {b}). Then
@ (@, {a, ¢ &), W =&, {a ¢ &), GHUID(IP(1V, {a, ¢, e}, L)) = x..
(6) IntmpE, (o, ¢, &), BI) =, (o, 6 ), 1) NIDe(ID (1D, {a, 6, e}, BIN)) =4
Observation 5. Let A4 be a sub-set of a space (X, T). Then

(a) Clymp (Intfx:ﬂ,{?(A)} = Int,mf (C‘l‘rmﬁ(ﬂj )

) 17i(climP(4)) = clns (171(4)) = clm B (17 i(4) ) = 17 i (clmp(4))

— fl:r}i (I':I'}c (I':T}i(fil))).
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Example 15. Let X ={l, m, n, 0. p, q} and consider the IT T = {¢..X.. L, M}, where
L={(x, {l, n, p}, fm, o, gV and M = (X, {I, n}, {m, g}».Let A = (X, {I, n}, {m}). Then

(a) Clymf (Intfr:ﬂ,{?(ﬁl)} = !ntfliﬁﬁ(Cl‘rliﬂﬁ[A]).

mmtmfB(X, {, n}, m})) =(X, {l, n}, {m}}ﬁ!':r}c(I':T}i(f':r}c((}{', {I, n}, {m}}:}l)) = A.
clmp(mt,mp(4))= ClimB4) =AU I':T)i(f':r}c(I':T}i.(ﬁl))) =AUX_=X,. (10)
clinB(A) =x_, Int,mf(clymB(4)) = nt,mB(X.) =X, (11)
From (10) and (11), Clm 3 (Intfu:ﬂﬁ[ﬂj) = Iﬂtfliﬂﬁ((:'lfliﬂﬁ[ﬂj ]

(b) I':r}i(ClIIZﬂP[:A)) = clms (1'1T3i(ﬂ)) = C'l[li‘r)ﬁ(!':r}i(f-l)) =D I'.(CI.IET),@(/-D)

_ I'ir}i(_{(r}c (I(r}imjj).

clymp(A) = X, IMi(x )=Xx_ (12)
IDi4) =(x, L )}, tm, @), CLeoS(IPi(4))= ClaoS(X, L n}, (m, @) =X, (13)
clmp(1ia)) = clmBUx, {, n3, fm, @})) =X. (14)
clmp(a) = clymB(x, {1, n), m})) = x.., I':r}i(clfmﬁ[ﬁl)) =1Di(x)=x_ (15)
I':T}L'{I':r}c(I':T:'L'[A]]) =X. (16)

From (12), (13), (14), (15) and (16),
1Pi(ctympa)) = clms (17i(4) ) = clmp (171(4)) = 171 clmB(4))
_ [Er}i(_{(r}c (I':T]i(f-lj]).

CONCLUSIONS

We have introduced the sets in intuitionistic topological spaces called intuitionistic semi-
open set, intuitionistic @-open set, intuitionistic pre-open set, I ™ a-interior of 4, I'™ a-closure of 4,
1T Binterior of 4, I'T P-closure of 4, I S-interior of A, I™ S-closure of 4, intuitionistic semi-
preopen set, intuitionistic semi-preclosed set, I f-interior of 4 and I 7 f-closure of 4, and studied
some of their properties.
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