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Abstract: In Geographical information systems (GIS) there is a need to model spatial regions with intuitionistic
boundary. In this paper, we generalize the topological ideals spaces to the notion of intuitionistic set; we construct the
basic fundamental concepts and properties of an intuitionistic spatial region. In addition, we introduce the notion of
ideals on intuitionistic set which is considered as a generalization of ideals studies in [4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14,
15, 16]. The important topological intuitionistic ideal has been given. The concept of intuitionistic local function is
also introduced for a intuitionistic topological space. These concepts are discussed with a view to find new
intuitionistic topology from the original one. The basic structure, especially a basis for such generated intuitionistic
topologies and several relations between different topological intuitionistic ideals are also studied here. Possible

application to GIS topology rules are touched upon.
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1. INTRODUCTION

In Geographical information systems (GIS) there is a need to model spatial regions with intuitionistic boundary. Ideal is one
of the most important notions in general topology. A lot of different kinds of ideals have been introduced and studied by
many topologists [1-16]. Throughout a few last year’s many types of sets via ideals have been defined and studied by a staff
of topologists. As a result of these new sorts of sets, topologists used some of them to construct new forms of topological
spaces. This helps us to present several types of functions and investigate some operators which join between the above
constructed spaces. In this paper, we generalize the topological ideals spaces to the notion of intuitionistic set; we construct
the basic concepts of the intuitionistic topology. In addition, we introduce the notion of ideals on intuitionistic set which is
considered as a generalization of ideals studies in [4, 5, 6, 7, 8, 9, 10, 11, 12, 13 ]. The important topological intuitionistic
ideal has been given. The concept of intuitionistic local function is also introduced for a intuitionistic topological space.
These concepts are discussed with a view to find new intuitionistic topology from the original one. The basic structure,
especially a basis for such generated intuitionistic topologies and several relations between different topological
intuitionistic ideals are also studied here.

2. PRELIMINARIES

We recollect some relevant basic preliminaries, and in particular, the work of Hamlett, Jankovic and Kuratowski et al. in
[4,5,6,7,8,10,11, 12], Abd EI-Monsef et al.[1, 2, 3] and Salama et al. [ 13, 14]

3. SOME INTUITIONISTIC TOPOLOGICAL NOTIONS OF INTUITIONISTIC REGION
Here we extend the concepts of sets and topological space to the case of intuitionistic sets.
Definition 3.1 : Let X be a non-empty fixed set. A intuitionistic set( IS for short) A is an object having the form
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A=(A,A,) where A, A, are subsets of X satisfying Ay M A, =¢. The intuitionistic empty set is
¢ = <¢, X> and the intuitionistic universal setis X, = <X,¢> .

Here we extend the concepts of topological space to the case of intuitionistic sets.

Definition 3.2: An intuitionistic topology (IT for short) on a non-empty set X isafamily /7~ of intuitionistic subsets in
X satisfying the following axioms

i) ¢ X, el

i) ANA, el forany A and A, eT.
i) A, el v 1{A 1 jedfcT.
In this case the pair (X,F) is called a intuitionistic topological space (ITS for short) inX . The elements in 7~ are called

intuitionistic open sets (I0Ss for short) in X . An intuitionistic set F is closed if and only if its complement F € isan open
intuitionistic set.

Remark 3.1 Intuitionistic topological spaces are very natural generalizations of topological spaces, and they allow more
general functions to be members of topology.

Example 3.1 Let X = {a, b,c,d } @, , X, be any types of the universal and empty subsets, and A, B are two intuitionistic
subsets on X defined by A= <{a}, {b,d}), B =<{a}, {b}) then the family T' = {g,,X,, A B} is a intuitionistic
topology on X.

Definition 3.3

Let(X,Fl),(X,FZ)are two intuitionistic  topological spaces on X . Then 77 is said be contained in 7 (in symbols
I, cl,)if G er, foreachG e, . Inthis case, we also say that T’ is coarser than /7, .

Proposition 3.1

Let {Fj je J} be a family of ITs onX . Then NI’ is a intuitionistic topology on X . Furthermore, N I; is the
coarsest IT on X containing all topologies

Proof:
Obvious

Now, we define the intuitionistic closure and intuitionistic interior operations on intuitionistic topological spaces:
Definition 3.4

Let (X,7") beITSand A=(A,A,) bealSin X . Then the intuitionistic closure of A (ICI (A) for short) and
intuitionistic interior (1int (A ) for short) of A are defined by

ICI(A) =~{K:K is an IS in Xand A = K}, lInt (A) = U{G : G is an 10S in Xand G = A},
where IS is a intuitionistic set, and 10S is a intuitionistic open set.

It can be also shown that ICI (A) isa ICS (intuitionistic closed set) and IInt (A) isalOS in X
a) A isin X ifandonlyif ICI(A) 2 A.

b) A isalCSin X ifandonlyif IINt(A)=A.
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Proposition 3.2

For any intuitionistic set A in (X, ") we have

(@ ICI(A®) = (lInt(A))°,

(b) 1Int(A®) = (ICI(A))°.

Proof:

a) Let A= <A1, A2> and suppose that the family of intuitionistic subsets contained in A are indexed by the family if ISs
contained in A are indexed by the family A= {< Ail’ Aj2 >lel } Then we see that we have two types of
lInt(A) = < UA; A, >for 1Int(A) = < UA, ,nA,, >} hence (IINt(A))° = < NA; ,NA; > or
(lint(A))° = {< NA, VA, >}. Hence ICI(A®) = (IInt(A))°, which is analogous to (a).

Proposition 3.3

Let (X,F) bealTSand AB be two intuitionistic setsinX . Then the following properties hold:

(@ 1Int(A) < A,

b Ac ICI(A),

(¢ A< B = IlInt(A) < lInt(B),

d A< B= ICI(A) < ICI(B),

@) lint(AnB) = lInt(A) n lInt(B),

® ICI(AuB)=ICI(A)UICI(B),

(@ Hnt(X,)=X,,

() ICI(¢,) =4,

Proof. (a), (b) and (e) are obvious; (c) follows from (a) and from definitions.

Now, we add some further definitions and propositions for an intuitionistic topological region.

Corollary 3.1

Let A=< Al ) Ag > and B=< Bl, 32 > are two intuitionistic sets on a intuitionistic topological space (X , z') then the
following are holds

iy [Int(A)n1int(B) = lint(AnB),
iy Icl(A) U Ncl(B) = lint(AUB),
iiiy 11Int(A) c Ac Icl(A),

w (1A = I(A°), (1ol (A)) = int(4°)

Definition 3.5
We define a intuitionistic boundary (NB) of a intuitionistic set A=< Al : Ag > by: 10A= Icl(A) N Icl(A®).

The following theorem shows the intersection methods no longer guarantees a unique solution.
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Corollary 3.2
ICANTInt(A) = ¢, iff 1int(A) iscrisp (ie., 1 INt(A)=¢, or int(A)=X, ).
Proof :

Obvious

Definition 3.6

Let A=< AllAQ > be a intuitionistic sets on a intuitionistic topological space (X,z’). Suppose that the family of
intuitionistic open sets contained in A is indexed by the family < Al,j ) Azj > )€ J and the family of intuitionistic open

subsets containing A are indexed the family < ALH ,A2i >iel .Then two intuitionistic interior, clouser and boundaries

are defined as following
a) | int(A), defined as

Lint(A); = <U(A1j)’ m(AZJ-)C <

D) lint(A).. definedas
i) Typel. lint(A)<>=<U(AL )’G(Azi)>

c) lcl (A);; may be defined as

el =< AR o (A, F >
d) Icl(A)_ . definedas

lcl(A). =< ﬂ(Azi)c1 U(Azl)c >

e) Intuitionistic boundaries defined as
i) 10A;,= IcI(A ) N Icl(A%ry)

i) 10A__=Icl(A_ )N Icl(A<>)

Proposition 3.4

a) lint(A);; < lint(A) < lint(A)
b) Icl(A);; < Icl(A) IcI(A). .

¢) lint(Ag;..y)={ 1< >}lint(A)and Icl(A;;. ) =1 1.< >}lcI(A)

Proof:

<>

We shall only prove (c), and the others are obvious.

[ J1int(A) =< U(Aii ), (U AL)C > Based on knowing that (X, —UA, )= N(X, — A, )then [ Jlint(A) =
< U(Aii )1 M (X | AL )> In a similar way the others can prove.
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Proposition 3.5

a) | int(A{[ 1< >}) = (I int(A)){[ L<>}
b) Icl (A{[ 1< >}){[ l<> = (ICI (A)){[ <>}

Proof:
Obvious

Definition 3.6
Let A=< Al ) Ag > be a intuitionistic sets on a intuitionistic topological space (X , r). We define intuitionistic exterior of

Aas follows: A® = X, N A°

Definition 3.7
Let A=< Al ) Az > be a intuitionistic open sets and B=< Bl, 82 > Dbe a intuitionistic set on a intuitionistic topological

space (X, 7) then

a) Ads called intuitionistic regular open iff A= I int(Icl(A)).

b) If B € IS(X)then B is called intuitionistic regular closed iff A = Icl(l int(A)).

Now, we shall obtain a formal model for simple spatial intuitionistic region based on intuitionistic connectedness.

Definition 3.8

Let A=< Al ) Az > be a intuitionistic sets on a intuitionistic topological space (X , r). Then A is called a simple
intuitionistic region in connected NTS, such that
i) Icl(A), Icl(A);,, and Icl(A)__ are intuitionistic regular closed.

i) lint(A), 1int(A);;,and Iint(A). . are intuitionistic regular open
iii) 10(A), 10(A);;,and 10(A)_ . are intuitionistic connected.
Having Icl(A), Icl(A),, Icl(A)_ ., Tint(A), lint(A),, lint(A)_ . are

<>
10(A), 10(A);,and 10(A)_ . for two intuitionistic regions, we enable to find relationships between two intuitionistic
regions

4. INTUITIONISTIC IDEALS
Definition 4.1

Let X be non-empty set, and L a non—-empty family of ISs. We call L a intuitionistic ideal (IL for short) on X if
i. AelL and B < A= B e L [heredity],
i. AeL and B € L= AU B € L[Finite additivity].

An intuitionistic ideal L is called a o - intuitionistic ideal if{ Mj }jeN c L, implies UM _EL(countabIe additivity).

jed

The smallest and largest intuitionistic ideals on a non-empty set X are { | }and the ISson X. Also, IL;, IL_ are denoting
the intuitionistic ideals (IL for short) of intuitionistic subsets having finite and countable support of X respectively.

Moreover, if A is a nonempty IS in X, then {B elS:Bc A} is an IL on X. This is called the principal IL of all ISs,
denoted by IL (A).
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Remark 4.1

i ¢% el

ii. If X, &L, thenLiscalled intuitionistic proper ideal.
iii. If X, eL,thenLis called intuitionistic improper ideal.

Example 4.1
LetF))( —fab.c}, A=({a}, {b,c}),B=({a},{c}), C=({a}, b)), D={{a,b,c}{c})), E=({a,b}{c)),

F=({a}{a C}>, G =({a}, {b,c}). Thenthe family L = { ¢, A, B, D,E,F,G} of ISsisan IL on X.

Definition 4.2

Let L, and L, be two ILs on X. Then L, is said to be finer than L, or L, is coarser than L, if L; < L,. Ifalso L; # L,. Then
L, is said to be strictly finer than L, or L, is strictly coarser than L.

Two ILs said to be comparable, if one is finer than the other. The set of all ILs on X is ordered by the relation: L, is coarser
than L,. this relation is induced the inclusion in ISs.

The next Proposition is considered as one of the useful result in this sequel, whose proof is clear. Lj = <Aj1 , Ajz > .

Proposition 4.1

Let {Lj ‘e J} be any non - empty family of intuitionistic idealsonaset X. Then N L; and U L; are intuitionistic
jed jed

idealson X, where "L. =( A ,UA JornL. =(nA ,UA )and UL, =(UA ,NnA )or
jed ! jed h jed J2 jed ! jed h jed J2 jed ) jed h jed J2
UL =(UA , NA,)
jed ! jed h jed )
In fact, L is the smallest upper bound of the sets of the L; in the ordered set of all intuitionistic ideals on X.

Remark 4.2
The intuitionistic ideal defined by the single intuitionistic set ¢, is the smallest element of the ordered set of all
intuitionistic ideals on X.

Proposition 4.2

A intuitionistic set A = <A1 ‘ A2 > in the intuitionistic ideal L on X is a base of L iff every member of L is contained in A.
Proof

(Necessity) Suppose A is a base of L. Then clearly every member of L is contained in A.

(Sufficiency) Suppose the necessary condition holds. Then the set of intuitionistic subsets in X contained in A coincides

with L by the Definition 4.2.

Proposition 4.3
A intuitionistic ideal L, with base A = <A1 , A2 > , is finer than a intuitionistic ideal L, with base B = <B1 , B2 > , iff every

member of B is contained in A.

Proof
Immediate consequence of the definitions.

Corollary 4.1
Two intuitionistic ideals bases A, B on X, are equivalent iff every member of A is contained in B and vice versa.
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Theorem 4.1
Let 7= <Aj1 , Aj2 > . j €J be anon-empty collection of intuitionistic ~ subsets of X. Then there exists a intuitionistic

ideal L(77) = iA elS:Ac JkEJJ A }on X for some finite collection {AJ- 1j=12,..nc 77}.

Proof
It’s clear.

Remark 4.3
The intuitionistic ideal L (1) defined above is said to be generated by 1] and ™M is called sub-base of L (1]).

Corollary 4.2
Let L, be an intuitionistic ideal on X and A &€ ISs, then there is an intuitionistic ideal L, which is finer than L; and

such that A€ L, iff AUB e L, foreachB€E L.

Proof
It’s clear.

Theorem 4.2

If L= {¢, , <A1, A2>} is an intuitionistic ideals on X, then:
iy [ L= {¢, ,<A1, A° >} is an intuitionistic ideals on X.
i) ( )L = {¢, (A, A1°>} is an intuitionistic ideals on X.

Proof
Obvious

Theorem 4.3
Let A= <A1 A > el,,and B= <B1 , Bz> € L,,where L; and L, are intuitionistic ideals on X, then A* B is an

intuitionistic set Ax B=(A B, A *B,) where A B, =U{A "B, A, NB,)},
A #B,=n{A NB, A, NB,)}.
5. INTUITIONISTIC POINTS AND NEIGHBOURHOODS SYSTEMS

Now we shall present some types of inclusions of a intuitionistic point and neighborhoods systems to a intuitionistic set:

Definition 5.1
Let A= <A1 A > , be a intuitionistic set on a set X, then p = <{p1 h P, }> p, # P, € X is called a intuitionistic point

AnlIP p= <{p1 }, {p2 }>, is said to be belong to a intuitionistic set A = <A1 A > , of X, denoted by pe A.

Theorem 5.1
Let A=(A,A,),and B=(B,,B,),be intuitionistic subsets of X. Then Ac B iff pe Aimplies peBfor any

intuitionistic point P in X.

Proof
Clear

Theorem 5.2
Let A= <A1 : A2 > , be a intuitionistic subset of X. Then A=Ui{p: p e A}
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Proof
Clear

Proposition 5.1
Let {Aj je J} is a family of 1Ssin X. Then

(a) p=<{p1},{p2}>ejr;J Aj iff p eAjforeach jeJ.

(82) p € U A; iff 3j€J suchthat p €Aj.
jed

Proposition 5.2
Let A= <A1 , A2> and B = <B1 , BZ> be two intuitionistic sets in X. Then
a) AcB iff foreach pwehave p €A < p B andforeach p wehave p €A = p eB.

b) A=B iff foreach p wehave p € A = peB andforeach p wehavep €A < p eB.

Proposition 5.3
Let A= <A1,A2> be a intuitionistic setin X. Then A=U < {pl ‘P € Ai},{p2 ip, € Az} >,

Definition 5.3
Let f:X —Y beafunctionand p be a intuitionistic point in X. Then the image of p under f , denoted by f (), is

defined by f(p )=({q,}{a,}), whered, = f(p,),d, = f(p,).
It is easy to see that f(p ) isindeed a IPinY, namely f (p) =q, whereq = f(p), and it is exactly the same meaning

of the image of a IP under the function f .
One can easily define a natural type of intuitionistic set in X, called "intuitionistic point" in X, corresponding to an element

peX:
Definition 5.4
Let X be a nonempty setand p € X . Then the intuitionistic point py defined by py = <{p}, {p}c > is called an

intuitionistic point (IP for short) in X, where IPis a triple ({only one element in X}, the empty set,{the complement of the
same element in X3}).

Intuitionistic points in X can sometimes be inconvenient when expressing a intuitionistic set in X in terms of
intuitionistic points. This situation will occur ifA=<A1,A2>, and p ¢ A;, where A, A, are three subsets such that

A N A, =¢. Therefore we define the vanishing intuitionistic points as follows:

Definition 5.5
Let X be anonempty set, and p e X a fixed element in X. Then the intuitionistic set P, = <{p}, {p}c> is called

“vanishing intuitionistic point* (VIP for short) in X, where VIP is a triple (the empty set,{only one element in X}, {the
complement of the same element in X}).

Example 5.1
Let X =fa,b,c,d} and p=beX. Then p, =({b},{a,c,d})

Definition 5.6
Let py = <{p}, {p}c>be alPinXand A= <A1 A > a intuitionistic set in X.
(@) py is said to be contained in A (py €A for short) iff pe A.
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(b) Let py, beaVIPinX, and A= <A1 , A2 > a intuitionistic set in X.

Then py issaid to be contained in A (pNN e A forshort) iff p & A,.
Proposition 5.1

Let {Dj fje J} is a family of ISsin X. Then
(a) py engj iff py € D;foreach jeJ.
(@2) Py, engj iff py, € D;foreach jeJ.
(b)) py ejeuJDj iff 3j € J suchthat py € D;.
(by) py, ejg D, iff 3j€J suchthat p, € D;.

Proof
Straightforward.

Proposition 5.2
Let A= <A1 ! A2> and B = <B1 , B2 > be two intuitionistic sets in X. Then

c) AcB iff foreach py wehave py € A < py €B and foreach py, wehave py €A = py, €B.

d A=Biff foreach py wehave py € A = py B and foreach py, wehave py, €A < py, €B.

Proof
Obvious.

Proposition 5.4
Let A= <A1 , A2 > be a intuitionistic set in X. Then
A=(U{pn 1Py e AU {prn v € A
Proof
It is sufficient to show the following equalities: Ay =(U{p }: py € AfJu(Ufp: pay € A}) and
A = (ﬂ{{p ¥Fipy € A})m(m {{p}c " P € A}) , Which are fairly obvious.

Definition 5.7
Let f : X =Y be a function.

@ Let py be a nutrosophic point in X. Then the image of Py under f , denoted by f (pN), is defined by
f(py) =(lalla)), wherea=1(p ).
(b) Let pyy be a VIP in X. Then the image of Py under f, denoted by f(pyy), is defined by
f(pu) = ({al{a)*) wherea = f(p ).

It is easy to see that f (pN) isindeed a IP in'Y, namely f(pyn)=0qy.,whereq= f(p ), and itis exactly the same
meaning of the image of a IP under the function f .

f(pyy)isalsoaVIPinY, namely f(pPyy) =0y, Where q=f(p ).
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Proposition 5.4

Any IS A in X can be written in the form A= AU AU A , where A=U{py : py € A}, A=¢), and
N NN NAN N N

Nﬁ\N =u{pNN " Pun E A}. It is easy to show that, if A:<A1,AZ>,then ﬁ\:<A1,Af>

Proposition 5.5
Let f:X —Y beafunctionand A= <A1 A > be a intuitionistic set in X. Then we have

f(A) = f(AUF(A)UT( A).
N NN NNN

Proof

This is obvious from A= AU AU A .
N NN NNN

Definition 5.8

Let p be a intuitionistic point of an intuitionistic topological space (X,r). A intuitionistic neighbourhood ( INBD for short)
of a intuitionistic point p if there is a intuitionistic open set( 10S for short) B in X suchthat pe B < A

Theorem 5.1

Let (X , r) be a intuitionistic topological space (ITS for short) of X. Then the intuitionistic set A of X is I0S iff Ais a
INBD of p for every intuitionistic set p € A.

Proof

Let AbelOSof X. Clearly AisaINBD ofany p € A. Conversely, let p e A Since Aisa IBD of p, thereisa IOS B in

Xsuchthat pe B ASowehave A={p: pe Aj c{B:peAlc Aandhence A=U{B: p € A} . Since each
Bis I0S.

6. INTUITIONISTIC LOCAL FUNCTIONS
Definition 6.1

Let (X , z') be a intuitionistic topological spaces (ITS for short) and L be intuitionistic ideal (IL, for short) on X. Let A be
any IS of X. Then the intuitionistic local function |A*(|_, 7) of A is the union of all intuitionistic ~points

P ={{p, ) {p, ), suchthatif U < IN((p)) and IA"(L,7) =U{pe X : AnU ¢ L for every Unbd of IN(P)}
IA" (L, 7) is called a intuitionistic local function of A with respectto z and L which it will be denoted by
NCA" (L, 7), or simply 1A"(L).

Example 6.1

One may easily verify that.
If L={¢, }, then IA" (L, 7) = Icl(A), for any intuitionistic set A € 1SS on X.

if L={allI1Sson X} then IA*(L,z)=4¢,,forany AeISs onX.
Theorem 6.1

Let (X . 2') bealITSand L, L,be two topological intuitionistic ideals on X. Then for any intuitionistic sets A, B of X.
then the following statements are verified
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i) AcB=IA"(L,7) < IB*(L,7),

i) LcL =IA(L,7)cIA(L,7).
i) 1A" = Icl(A")  Icl(A).

iv) 1AT cC IA”.

vy I(AUB) =I1A"UIB",

vi) 1(ANB)*(L) < IA" (L) 1B*(L).
vii) feL=I1(Aul) =IA"

viii) 1A"(L,7) is an intuitionistic closed set .
Proof

i) SinceAcB, let p :<{p1},{p2 }> € IA*(Ll) then AnU gL for everyU e IN(p). By hypothesis we get
BAU L, then p=({p,}{p,}) € IB"(Ly).

i) Clearly. Ly c L, implies 1A"(L,,7) < IA"(L,,7) as there may be other IFSs which belong to L, so that for GIFP
p={{p.},{p,}) € IA"(L,) but P may not be contained in IA"(L,).

iii) Since { | }g L for any IL on X, therefore by (ii) and Example 3.1, IA*(L)g IA* ({OI }): Icl(A) forany IS Aon
X. suppose P =({p,},{p,}) lcI(A"(L,)). So for every U eIN(P), I(A)NU =g, there exists
P, =({a,},{d, ) € IA"(L,) "U such that for every V |\gp of P, e N(P,), AnU L. Since U NV € IN(p, ) then
AN NV)eL which leads to ANU & L, for every U e N(P,) therefore P, e I(A*(L )) and so ICI(INA*)g IA®
While, the other inclusion follows directly. Hence IA* = Icl(IA") .But the inequality IA* < II(1A").

iv) The inclusion IA* U 1B* = I(AU B)" follows directly by (i). To show the other implication, let p e I(AUB)’
then for every U e 1(p), (AUB)nU ¢L,ie, (AnU)U(BAU)e L. then, we have two cases AnU ¢ L and BNU <L or
the converse, this means that exist U,,U, € IN(P) such that A~U; ¢ L, BAU; 2L, AnU, ¢ L and BAU, ¢ L. Then
An(U;nUz)el and Bn(U;nU,)el this gives (AUB)(U; nUpy)el, U, U, < I(N(P)) which contradicts the
hypothesis. Hence the equality holds in various cases.

vi) By (iii), we have IA” =Icl(1A")" < Icl(IA") = IA”

Let(X,z) bealTSand L be IL on X . Let us define the intuitionistic closure operator Icl*(A)= AU I(A*) forany IS A
of X. Clearly, let Icl™ (A) is a intuitionistic operator. Let I1z"(L) be IT generated by Icl”

ez’ (L)={A:1cl" (A°) = A°} now L=1{g, }= IcI"(A)= AUIA" = AU Icl(A) for every intuitionistic set A. So,
1z°({# ) =7. Again L =1{all 1Sson X}= Icl*(A)= A, because IA" = ¢, , for every intuitionistic set A so
I7°(L) is the intuitionistic discrete topology on X. So we can collude by Theorem 4.1.(ii). 17" ({g, )=17"(L) ie.
Iz < 177, for any intuitionistic ideal Ly on X. In particular, we have for two topological intuitionistic ideals Ly, and L,
onX, LcL, =1 (L) 127(L,) -

Theorem 6.3

Letz,,7, be two intuitionistic topologies on X. Then for any topological intuitionistic ideal L on X, 7z, <z, implies
IA"(L,z,) c IA'(L,7,), forevery A< L then 17" <177,

Proof
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Clear.
Abasis 13(L,z) for 1" (L) can be described as follows:

Iﬂ(L, r)z {A— B:Aer,Be L}. Then we have the following theorem

Theorem 6.4

I8(L,z)= {A—B: Acz,B <L} Forms a basis for the generated IT of the IT (X, z) with topological intuitionistic ideal
LonX.

Proof

Straight forward.

The relationship between 17 and |77 (L) established throughout the following result which have an immediately proof

Theorem 6.5

Let 71,7, be two intuitionistic topologies on X. Then for any topological intuitionistic ideal L on X, z; < z,implies

Iz5 < lIz”

1 2"

Theorem 6.6
Let (X, z') beaITS and Ly, L, be two intuitionistic ideals on X . Then for any intuitionistic set A in X, we have
D IA (L UL = A (L 17 L) )R (L7 L)y 127 (L UL,) = (12" (L)) (W) (17, ) (L)
Proof

Let pe (4 ULy, 7) this means that there exists U | e I(P) such that AU, e(ly U Ly)i-e. There exists 7, el and 7, €L,
such that AnU e(élvfz) because of the heredity of L1, and assuming /;Al, =0y .Thus we have(AmU )-r1=1, and
(AnU,)-r, =1, therefore(u —r)nA=¢,<L, and (U-¢3)nA=r1ely. Hence pe |A*(|_2, |T*(|_1)), or Pg |A*(|_1, |T*(|_2))
because P must belong to either £; or £, but not to both. This gives 1A (L, UL,, 7)o |A*(|_1, 17" (L) )m |A*(|_2, |T*(|_2))
.To show the second illusion, let us assume P ¢ |A*(L1, |r*(L2))_. This implies that there exist u eN(P) and /7, € L, such
that(u, —7,)~Ae 1y By the heredity of L, if we assume that ¢, c A and define ¢1=(U-¢,)nAThen we have
AnU e(f1uly)elyuly. Thus, 1AT(L UL, 7)c IA*(LI, 177 (L,) )m IA*(LZ, Iz-*(LZ)) and similarly, we can get
IA(L UL, 7)c |A*(|_2, (L) ) This gives the other illusion, which complete the proof.

Corollary 6.1

Let (X, 2') be a ITS with topological intuitionistic ideal L on X. Then

) AL ) = 1AL, ) and 12 (L) = 1 (17" (L))" (L)
i) 1z (L uL) =0z ())uir (L))
Proof

Follows by applying the previous statement.
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