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Abstract

In this paper we introduces via of ideal supra topological space classes of concepts (I-supra -dense, *-supra
dense, *-closed supra, *-perfect supra) in ideal supra topological space. At last we study and investigate some
characterization of these concept for there more we introduces some continuous mapping, and there properties.

1- Introduction
The concept of ideal in topological space was first
introduced by Kuratowski[10] and
Vaidyananthswamy [15]. They also have defined
local function in ideal topological space. Further
Hamlett and Jankovic in [19] and [5] studied the
properties of ideal topological spaces and introduced
the notion of 1-open set in topological space and they
have introduced set operator called ( )**, p-local
function .and introduced p-codense ideal .[6] further
investigated I-open sets and I-continuous functions.
Dontchev [9] introduced the notion of pre-1-open sets
and obtained a decomposition of I-continuity. The
notion of semi-I-open sets to obtain decomposition of
continutity was introduced by Hatir and Noiri [7,
8].In addition to this, Caksu Guler and Aslim [1] have
introduced the notion of b-l-open sets and b-I-
continuous functions. Different types of generalized
open sets like semi-open[12] ,preopen [3], a-open[13]
already are there in literature and these generalized
sets have a common Property which is closed under
arbitrary union. Mashhour et al [2] put all of the sets
in a pocket and defined a generalized space which is
supra topological space. In the light of the above
results, the purpose of this paper is study b-I-supra
open sets and b-l-supra continuous functions and to
obtain several characterizations and properties of
these concepts.
2- Preliminaries
Definition 2.1  [17]
A nonempty collection | of subset of X is called an
ideal on X if:
i,bA€land B c A implies B € | (heredity );
iiLAeland B el implies AuB €I
additivety ).
Definition 2.2  [4]
A sub family p of the power set P(X) of nonempty set
X is called a supra topology on X if p satisfies the
following condition:
1. p contains ¢ and X;
2. pisclosed under the arbitrary union.
The pair (X, p) is called a supra topological space. In
this respect, the member of p is called supra open set
in (X, p). The complement of supra open set is called
supra closed set.
Definition 2.3  [4]
The (X, p, I) is called ideal supra topological space
Af (X, p) is supra topological space and I is ideal on
X.

(finite
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Example 2.4

Let X=1{a,b,c},and p={¢ , X {aHb, c}{a
ct{a b, c}},1={¢ {a}{b}.{a,b}}.

Then (X, y, 1) is ideal supra topological space.
Definition 2.5 [17]

Let (X, , I) be an ideal supra topological space. A set
operator () ™ : p(X)— p(X), is called the p-local
function of I on X with respect to p, is defined as :
(A)* (I, W= { x €X: (UN A)& I, for every U € p(x)

Where w(X) = {U€ p: x€ U}.This is simply called p-
local function and simply denoted as A™.

We have discussed the properties of p-local function
in the following theorem .

Theorem 2.6 [17]

Let (X, p, ) be an ideal supra topological space, and
letA B, AL, A - A -

Be subsets of X, then

1L o¢™=d;

Ac B implies A™ c B™;

For another ideal J ol on X, A" (J)c A™ (1) ;
At ccl'(A) ;

A™is a supra closed set;

(A*“) e AT :

A" UB™c (AU B)™;

U A™ c (U A) ™

9. (AN B)™ cA™" NB™;

10.ForVEu, VN (VNA) ™" cVNA™,

11.Forl €1, (AU 1) ™= A" "= (A1) ™,

Following example shows that A* u B™ = ( Au
B) ™ does not hold in general

Example 2.7 [17]

Let X=1{a,b,c.,d},pn={¢,X {a}.{b}.{a b}{a
c}{a, d}{b, c}.{b, d}.{a, b, d},{a ,b, c}.{a, c, d}.{b,
c, d}}

I ={¢, {c}}, then

Conceder A = {a, c}, B = {b, c}, then A™ = {a} , B™
={a,b, c}

Now (AU B)™*={a,b c}*={a,b,c,d}

Hence A™ UB™ #(AU B)™ .

Definition 2.8 [17]

An ideal I in a space (X, y, I) is called p-codense
ideal if uNI={d}.

Example 2.9

Let X ={a,b,c,d},pn={¢ X {a}{b c}{a
b}{ab.c}}, I ={$ {d}}

puNI={o }.then (X, yu, I)is called p-codense.

N O~ LN
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Theorem 2.10 [17]

Let (X, p, I) be an ideal supra topological space and 1
is p-codense with u. Then X=X™

Proof :

It is obvious that X™ < X. For converse,

Suppose Xe X but x ¢ X ",

Then there exist Uy € u(x) such that Uy, N X € | that
is Uy € 1, a contradiction to the fact that u N 1={ ¢ },
hence X = X™.

3- b-1-supra open set.

Definition 3.1

The ideal supra interior of a subset A denoted by
int" (A) .is the union of ideal supra open sets included
in A.

Definition 3.2

The ideal supra closure of a set A denoted by cl™ (A)
s the intersection of ideal supra closed sets
including A.

Theorem 3.3

Let (X, p, I) be an ideal supra topological space and
Ac X ,then

1. int* (A) CA;

2. Aepifand only if int" (A) =A,;

3. c™(A)2A;

4. A'is ideal supra closed set if and only if cI™ (A) =

A
5. xe clI™(A) if and only if every ideal supra open
set U, containing X , Uy N A# ¢

Proof:

(1) Proof is obvious from the definition of ideal
supra interior.

(2) Since arbitrary union of ideal supra open sets is
again an ideal supra open set, then the proof is
obvious.

(3) Proof is obvious
supra closure.

(4) If A is an ideal supra closed set, then smallest
ideal supra closed set containing A is A. Hence cl™
(A=A

(5) Proof: Let xe cl™* . if possible suppose that U, N
A= ¢, where Uy is ideal supra open set containing x.
Then A c(X- Uy ) and X- Uy is an ideal supra closed
set containing A. Therefor xe ( X- U,),

a contradiction.

Conversely:

Supposed that U, N A= ¢, for every ideal supra open
set Uy containing x.

If possible Suppose that x¢ cl” * (A), then x€ X- cI™
(A) .

Then there is a Uy € p such that U, €( X- cI™
(A), )

ie U, e(X-cl* (A) c(X-A).

Hence U", N A= ¢, a contradiction . So x € cI™ (A).
Definition 3.4

Let (X, w, I) be an ideal supra topological space and x
€p .Then p is said to be an ideal supra neighborhood
of a point x of X if for some ideal supra open set U €
p, XeUcp.

from the definition of ideal

153

ISSN: 1813 - 1662

Definition 3.5
1. Asubset A of (X, u, I) is said to be I-supra -dense
for short (I- p-dense) if A™ = X.
2. A subset A of (X, w, I) is said to be *-supra -
dense for short (+- p-dense) if A € A™ .
3. A subset A of (X, p, I) is said to be *-closed supra
for short (*-closed p) if A™ € A,
4. A subset A of (X, p, I) is said to be *-perfect
supra for short (- p- perfect ) if A™ = A,
Remark 3.6
There exist an ideal supra topology p"(I), finer than p
generated by
B, p)={U—-l,U€pandI€ I}and cl"*(A) =AU
(A)"* defines a kuratowski closure operator for p (1).
Example 3.7
LetX={ab,c,d},pn={¢,X {a}{b, c d}{a
by} 1={ ¢ {b});
p()={o X {a}{b ., d}{a b}{a c,d} }hence
w’ is finer than p .
Definition 3.8
A sub set A of a supra topological space (X, p) and
Ac X and A is said to
1. supra open if Ac int" (A) , and a subset K is
called supra closed if it is complement is supra
open.
2. a-supraopen if Ac int" (cl*(int *(A))).
3. pre-supraopenif Ac int* (cl*(A))).
4. semi- supra open if Ac (cl" (int"(A))).
5. b- supra open if Ac cl* (int"(A)))U int* (cl*
(A)).[14]
The class of all semi-supra- open (pre- supra-open, a-
supra-open, b- supra- open) sets in X will be denoted
by SO (X, w), PO(X, w), aO(X, u) and BO(X,)
respectively.
Proposition 3.9

For a space(X, i) the following are equivalent:
1. PO(X, p) U SO (X, p) = BO(X, 1)
2. For each subset AcX , int" (cl* (A)) < clI* (int"
(A)) or cl* (int" (A)) < int" (cI* (A)).
Proof: (1) = (2): Let AcX and let B = (AN int" (cl*
(A))) U cl* (int" (A)).
It easily checked that int* (cI* (A)) = int* (cI* (B)).
Since A N int* (cl* (A)) € POX, p) and cl* (int"
(A)) € SO (X, ), we have that BE BO(X, p). By
hypothesis, B € PO(X, ) U SO (X, p).
If B € PO(X, p), then cl* (int* (A)) <B< int* (cl*
(B)) = int* (cI* (A)).
If BE SO (X, p), then AN int* (cI* (A)) €BES cl* (int*
(B)) = cl* (int" (A)) and consequently,
int" (cl* (A)) € cl* (int* (cI* (A))) = cl * (AN int" (cI*
(A))) € cl* (int" (A)).
(2) = (1): Let S € BO(X, p). If int* (cl* (S)) c cl*
(int" (S)),
then Sc cl* (int* (S)) and so S € SO (X, w).
If cl* (int" (S)) < int* (cI* (S)) and so SE PO(X, p) .
Definition 3.10
A subset A of an ideal supra topological space (X, p,
1) issaid to be
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1. I-supra open if Ac int* (A™) , and a subset K is
called I- supra closed if it is complement is I- supra
open .
2. o-1 supraopen if Ac int* (cI™ (int “(A))).
3. pre-l supraopen if Ac int* (cI™(A))).
4. semi- | supra open if Ac (cI™ (int “(A))).
5. b-I- supra open if Ac cl™(int *(A)) U int* (cI™
(A))).
The family of all I-supra opens (resp., b-I- supra
open, semi-I- supra open, pre-I- supra open,a-I- supra
open) sets of (X, ) is denoted by 10(X, ), BIO(X,
w),SIO(X, p), PIO (X, p) , alO(X, p).
Example 3.11
LetX={a,b,c} ,u={d, X {a}{c}{a.c}}andl
={ ¢,{b}}, A={a, c} then Ais b-I- supra open set
for int* (cI™ (A)) U cI™ (int" (A))
=int* ({a, c}*u {a, cH) uc™ ({a.,c}
=int* (X)u {a,c}*u{a,cy)=XuUXufa,c}=X
DA and hence A is b-lI- open set and Ais pre -I-
supra open set since int* (cI™ (A))

=int* {a,c} " u{a,c)

=int" (X) =X 2 A
Proposition 3.12 [14]
Every semi-supra open set is b-supra open .
Proof:
Let A is a semi-supra open set in (X, p). Then Ac
(cl* (int" (A))).
Hence Ac cl” (int" (A))) U int" (cl* (A))).then A is b-
supra open in (X, p).
The converse of above preposition need not be true as
shown by the following example:
Example 3.13
Let (X, p) be a supra topological space,

where X ={1,2,3} , u={¢, X {1} {1, 2},{2
,3}yand A={1,3},then Ais b-supraopen set
for int* (cI* (A)) U cl* (int" (A))
zint* X)uclt {1}
=(X)u{l}) = X>{1,3}and hence Ais b-supra
open set and A is not semi-supra open.
Proposition 3.14
Every pre-supra open set is b-supra open .
Proof:
Let A is a pre-supra open set in (X, u). Then Ac int*
(c1*(A))).
Hence Ac cl ¥ (int *(A))) U int* (cl * (A))). then A is
b-supra open in (X, p).
The converse of above preposition need not be true.
Example 3.15
Let (X, p) be a supra topological space,

where X ={a,b.c} , u={¢ X {a}{b}{a b}}

and A ={b},then Ais b- supra open set for
int" (cl" (A)) U cl* (int" (A))

=int* ({b,cH uclt ({b}

= ¢U{b c}= {b, c} o{b}and hence Ais b-

supra open set and A is not pre-supra open.
Proposition 3.16

Every semi-I-supra open set is b-1-supra open .

Proof:

Let A is a semi-l-supra open set in (X, p ,I). Then
Ac (cI” ¥ (int * (A))).

154

ISSN: 1813 - 1662

Hence Ac cl” * (int * (A))) U int* (cI” * (A))).then A
is b-1-supra open in(X, p).
The converse of above preposition need not be true as
shown by the following example:
Example 3.17
Let (X, p,]) be a supra topological space,

where X ={a,b,c} , p={o, X {a}{a b}{b
3} 1 = { ¢.{b}}here A={a c} then Ais b-I-
supra open set, but it is not semi-I-supra open.
Example 3.18
Let X={a,b,c.d},pu= {0, X{a b}{b}{a.b, d}}
A={ b, {b}},A={b,d}is b-I-supraopen but it is
not semi-I-supra open .
Because int* (cI" * (A)) u cl” * (int* (A)) = int* ({b
d} *ufb dpu cl™* (int* ({b, d})

= int* (X) u {b} " U {b}) =X U {b} =X DA and
hence Ais b-I- supra open set .
And since cl™* (int* (A)) =cl"* (int* ({b ,d}))

={b} " u {b} =0 U {b} = {b} » A and hence A is
not semi-I-supra open.
Proposition 3.19
For a subset of an ideal supra topological space, the
following condition hold:
a. Every b-I-supra open set is b- supra open
Proof:-
Let A is b-1-supra open then Ac int* (cI"™* (A)) U cl’
*(int* (A) =

Ac (int* (A)) " U (int* (A)) U int* (A™" UA)
=cl* (int* (A)) U (int* (A)) U int* (cl* (A) UA)
ccl* (int" (A)) U int" (cl* (A)).
b. Every pre-1-supra open is b-I- supra open set
Proof:-
LeE A is pre-1- supra open set, then we have Ac int
(el (A) : :
Hence Ac int* (cl * (A)) U cl * (int" (A)), then A is
b-1- supra open set.
¢. Every semi-I- supra open is b-I- supra open set

Proof:-
Let A is semi-I- supra open set, then we have Ac cl*
(int* (A))
Hence Ac int* (cI"* (A)) U cl™* (int* (A)), then A is
b-1-open set.

d. SIO (X, w) U PIO(X, ) © BIO(X, ).
Proof: - The proof is obvious.

Example 3.20
Let X=(1,2,3,4} be the ideal supra topological space
by setting u = {X, 0{2}{3.4}{23,4}},

1={0,{3},{4},{3,4}} ,then A={1,2} is b-I-supra open

set but it is not pre-1-supra open.

Proposition 3.21

Let S be a b-I-supra open set such that int" (S) = @

then S is pre-l-supra open set.

Proof: - Since Sc int* (cI"* (S)) U cI™* (int* (S)) =
int* (cI™* (@) u cl™* (int* (@) = int* (clI"* (S))

.then S is pre-1-supra open.

Lemma 3.22

Let (X, T, I) an ideal topological space and A,B

subsets of X. Then, the following properties hold:

alf AcB, thenA™ c B [17]

b. IfUET ,then UN A" c(UNA)™*,
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CA™M=cl* (A )ccl*(A), int* (cl” * (int “(A))) c cl” *(int “(A)).Hence A c cI’
d. (AUB) "=A""UB", H(int M(A)).

e.(ANB) "*c A"*NB™*. [17] The converse claim in the proposition is not usually
Proposition 3.23 true.

Let (X, p, I) an ideal topological space and let A, U Example 3.25
subsets of X. If A is a b-I-supra open set and U€ p, Let (X, p, I) be an ideal supra topological space

then ANU is a b-1-supra open set. where

Proof: - by assumption X={ab,c,d},u={o, X{aH{a ,b}.{b}}.,1={
Ac int* (cI™* (A)) U cl* (int* (A)) and Ucint* (U) ¢{c}} A={b c}isa

ANUC [int* (cI™ (A)) U cI™* (int* (A))] Nint* (U) Semi-I-supra open but it is not a-1-supra open .

c (int* (cI"* (A)) Nint* (U)) U (cI* (int* (A)) Nint*  Proposition 3.26

(5)) Every a- | supra open is pre-l-supra open .

=int* ((A"* N U)) U (A NU)) U ((int* (A)) "* Nint*  Proof: -

(U)) U int* (A) Nint* (V) Let A is o- I supra open in (X, p, 1) therefore. Ac
c ((int" (AN U)) "* U (A NU)) U ((int* ANU)) “* U int* (cl *“(int H(A))).itis obvious that

(int* (A N V))) int* (cl H(int *(A))) cint® (cl *( (A)) .Hence A c
=int* (cI"* (AN U)) U cl* (int* (A N U)) int* (e *((A)) .

Thus AN U is b-1-supra open set. Now

Proposition 3.24 From above propositions and examples we have the
Every o- | supra open is semi-l-supra open . following diagram in which the converses of the
Proof: - implications need not be true.

Let A is a- I supra open in (X, y, I) therefore. Ac Diagram 3.27
int* (cl” *(int *(A))).it is obvious that

o -SUpIa open

i
Supra open = o -I-supra open = semi-I- supra open =  semi- supra open
4 l N3
I- supra open = pre-I- supra open = b-I- supraopen =  b- supra open
1
Pre- supra open ¢ )

Proposition 3.28 Example 3.30
Let (X, p, I) an ideal supra topological space and let Let (X, u, ) is ideal supra topological space and
A, B subsets of X. X={a,b,c},u={¢, X, {al{a,bl,{b,c}},pn={
a. If U,e BIO(X, ) for each o €A then U{ U, : a X, &, {b ,cHc}.{a}},
€A}E BIO(X, p), I ={$,{b}} and let A= {a }, then A is b-I-supra
b. If Ae BIO(X, p) and B € p, then ANB € BIO(X, closed.
). Theorem 3.31
Proof:- a) If a subset A of an ideal supra topological space (X,
Since U,eBIO(X, p), w, I) is b-1-supra closed, then
We have U,c int* (cI"* (Uy)) U cI™ (int* (U)) Y @  [int*(cI™(A)) N cI™ (int" (A))] cA
€A, then by ( Lemma 3.22) Proof:-
U gea Uy CU gen [int* (cI™ (Uy)) U cl™ (int* (Uy)] Since A is b-I-supra closed, X-A €BIO(X, p) and
C U gen {[int" (Uy) U ((int" (U,)) "*] U (int* (U,) U since p” (T) is finer than p, we have
(U M1} X-Ac cI™ (int* (X-A)) U int* (cI™ (X-A)) c cl* (int*
c [int* (U gea Uy) U (U qen (int* (Uy) ™ U (int* ((U (X-A)) U int* (cI* (X-A))
wen U U (U gen (U) )] =[X-L int* (ol (A)]] UDX-[ cl* (int* (A)]] <[X-[ int*
c [int* (U gea Ua) U ((int* (U qen Ug) *TU [Nt (U (1™ (ADT] ULX-[ el™ (int* (A)]]
wen U U (U gen (Us) )] =X-[[int" (eI (A)]] N[ eI™* (int" (A)]]
c [int* (cI™ (U gea U] U [eI™ (int* (U ges U] =[int* (cI™ (A))] N[ cI™ (int* (A))] CA.
Hence U ,ea U, is b-1-supra open. Corollary 3.32
Proof:- b) The proof is similar to that off( Let A be a subset of an ideal supra topological space
proposition 3.23). (X, p, I) such that X
Definition 3.29 X-[int* (cI'™ (A)] = cl™ (int* (X-A)) and X-[cI™* (int"

A subset A of an ideal supra topological space (X, L, (A))] = int* ((ir“ (X-A)) then Ais b-I-supra closed if
1) is said to be b-I-supra closed if its complement is b- and if [int" (cI'™* (A))] N [ cl'* (int* (A))] cA
I-supra open. Proposition 3.33
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1. Arbitrary union of b-I- supra open set is always
b-1- supra open set.

2. Finite intersection of b-I- supra open sets may fail
to be b-I- supra open set.

3. Xis b-I- supra open set.

Proof:

1. Let A and B be two b-I- supra open sets.

Then, Ac int* (cI™ (A)) U cI™ (int* (A)), and

B c int* (cI™ (B)) U cI™ (int* (B)) . Then
AU B c int* (cI™ (AUB)) U
(AuB)),therefore
AU B is b-I- supra open set.

2- In the example

X={a,b,c},p={ X{aH{a b}{b c}} 1={
¢ {b}} A={a.c} B={b.c}
are b-I- supra open sets ,but the intersection {c} is not
b-1- supra open set.
3- The proof is obvious.

Proposition 3.34
1. Arbitrary intersection of b-1- supra closed sets is
always b-I- supra closed set.

2. Finite union of b-1- supra closed set may fail to
be b-I- supra closed set.

Example 3.35

Let (X, p, I) is ideal supra topological space and
X=fa,b,c},p=1{d Xfajib.chlac,p ={
X, ¢, {b cH{a}.{b}},

I={o,{b}} andlet A={a},B={b}is b-lI-supra
closed sets but their union {a , b} is not b-I-supra
closed set.

Definition 3.36
e The b-l-supra closure of a set A , denoted by cl,”
¥(A) .Is the intersection of b-I- supra closed set
including A.

e The b-I-supra interior of a set A, denoted by int",
(A).Is the union of b-I- supra open sets included in
A.

Proposition 3.37
1. A ccly *(A); and A = cl,” *(A) iff Ais a b-I-
supra closed set,

2. inty (A) € A; and int", (A) = Aiff Aisa b-I-
supra open set;

3. X- int', (A) = cl, *(X-A);

4. X - cly " (A) = int", (X-A) .

Proposition 3.38
a. int"y (A) U int", (B)S int", (AUB);

c™  (int*

b. cl,"* (ANB) € cl, *(A) N cl, *(B).

Proof:

a. letAc AuUB A B < AUB [by def. of the
union ]

implies int", (A) < int'y, (AUB) A int", (B)S
int", (AUB).

implies int", (A) U int", (B) < int", (AUB)

b. Let ANBCS A [by def. of the intersection ]
implies cl,"* (ANB) € cly * (A) A cly * (ANB)
c cl,"* (B)

implies cl,” * (ANB) € cly * (A) N cl, * (B).
Proposition 3.39

For an ideal supra topological space (X, p, I) and
AcSX we have:
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a.lf I = ¢, then A is b-1- supra open if and only if A is
b- supra open.

b. If 1 =P(X), then A is b-I- supra open if and only if
A€ .

c.If I = N, then A is b-I- supra open if and only if A is
b- supra open.

Proof:-

a- Necessity is easy as diagram for Sufficiency note
that in case of the minimal ideal A" =cl (A).

b- Necessity : If Ais a b-I- supra open set,

then A c int* (cI™ (A)) U cl™ (int* (A))

= int" (A™ UA) U (int* (A)) ™ U (int* (A)) = int (¢
UA) U (¢ U (int* (A))

int* (A) vint* (A) = int" (A). Hence A is supra
open.

Sufficiency it is easy.

c- Necessity: it is easy and we need to show only
sufficiency.

Note that the local function of A with respect to N
and p we have: A" (N) = cl* (int* (cl* (A))).

Hence A is b-1- supra open set if and only if

A c int" (cl* (int" (cI* (A))) UA) U cl* (int* (cI* (int"
(A))u A

Suppose that A is b-I- supra open. Since always

int" (cl* (A)) u cl* (int* (A)) < Au cl* (int" (cI* (A)))
U cl* (int* (A)),

then Ac int* (AU cl* (int* (cI* (A)))) U cl* (int" (A))
= int* (AU A™ (N)) U cl* (int* (A)). Hence A is b-I-
supra open set.

Lemma 3.40

Let (X, p, I) be an ideal supra topological space and
let AcX then

Ue p= UNA™=UN (UNA) < (UNA) ™.
Proposition 3.41

The intersection of a-I-supra open set and is b-I-
supra open set is b-1- supra open set.

Proposition 3.42

Each b-l-open and p'-closed is semi- I-supra closed.
Proof:

Let A is b-1- supra open and p "-closed set then

Ac int* (cI™ (A)) U cI™ (int* (A))

= int* (A) U [int* (A) U (int* (A)) "] = int* (A) U
(int" (A))™

= cl™ (int (A)).

Proposition 3.43

Let A, B be a subset of a space (X, p, I) such that A is
b-1- supra open and B is b-I- supra closed in X .Then
there exist a b-1- supra open set H and b-I- supra
closed set K such that

AN Bc Kand Hc Au B.

4- b-1-supra continuous mapping

Definition 4.1

a. A function f: (X, p) —(Y,o0) is called b-supra
continuous if the inverse image of each supra open
set in Y is b- supra open set in X.[14]

b. A function f: (X, p) —(Y,0) is called pre- supra
continuous if the inverse image of each supra open
setin Y is pre- supra open set in X.
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c. A function f: (X, p,I) —(Y,o0) is called pre-I-
supra continuous if the inverse image of each supra
open set in Y is pre-I- supra open set in X.

d. A function f: (X, n) —(Y,0) is called semi- supra
continuous if the inverse image of each supra open
setin Y is semi- supra open set in X.

e. A function f: (X, p, I) —(Y,0) is called semi-I-
supra continuous if the inverse image of each supra
open setin Y is semi-1- supra open set in X.

f. A function f: (X, p) —(Y,0) is called a- supra
continuous if the inverse image of each supra open
setin Y is a- supra open set in X.

g. A function f: (X, py, I) —(Y,0) is called a -I- supra
continuous if the inverse image of each supra open
setin Y is o -I- supra open set in X.

h. A function f: (X, w,I) —(Y,o) is called b-I- supra
continuous if the inverse image of each supra open
setinY isb -l - supra open set in X.

The following examples show that b-I- supra
continuous function do not need to be pre-I- supra
continuous and semi-I- supra continuous and b- supra
continuous function does not need to be b-I- supra
continuous.

Example 4.2

Let X=Y ={a ,b ,c ,d} be the supra topological space
by setting p = o ={{a},{d},{a ,d},0,X} and |
={@,{c}} on X Define a function f: (X, u, I) —(Y, o)
as f (a) =f(c) =d and f (b) = f(d) =b ,then f is b-I-
supra continuous but it is not pre- supra continuous.
Since A= {a, c} is b-I-supra open A c int* (cI"* (A))
ucl™ (idpt"(A)

=int" {a, c} " u{a chucl*{a}) =int" ({a b, c}
u{a c})u{a}*u{a}

=int" ({a,b,c}u {a b, c}u {a}={a}u {a b,c} =
{a,b,c} oA

Hence f is b-I- supra continuous.

And A is not pre-l-supra open Ac int (cI’(A)) = int*
({a, c}"ufa c})

=int" ({a,b,c})={a} » A.

Example 4.3

Let (X, pn) be the real line with the indiscrete supra
topology and (Y, o) the real line with the usual
topology, then the identity function f: (X, p, p(x)) —
(Y, o) is b-continuous but not b-I-supra continuous.
Example 4.4

Let X =Y = {a, b, c} be the supra topological space
by setting

n=oc=1{0, X, {a, b}}and I = {0, {c}}, define a
function f: (X, u, I) —=(Y, o) as follows :

f(a) =a , f(b) =c,

And f (c) =b, then f is b-1- supra continuous but not
semi -1- supra continuous.

Remark 4.5

If a function f: (X, u, I) —(Y, o) is semi-I- supra
continuous (pre-1- supra continuous), then f is b-I-
supra continuous.

Proposition 4.6

If the function f: (X, p, I) —(Y, o) is b-I- supra
continuous, then f is b- supra continuous.

Proof:
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Let A is b-1- supra open set, then we have

A cint* (cI™ (A)) U cI™ (int* (A))

Ac (int* (A)) ™ U (int" (A)) U int* (A™ UA)

=cl* (int* (A)) U (int" (A)) U int" (cl* (A) UA) c cl*
(int* (A)) U int* (cI* (A)).

Hence A is b-supra open set , and hence fis b- supra
continuous.

Proposition 4.7

Every supra continuous function f: (X, w, I) —(Y, o)
is pre-1- supra continuous.

The converse is not true in general as shown in the
following example.

Example 4.8

Consider first the classical Dirichlet function f: R —

R
1, xeQ

f(x) - {0, x € Q
Let F be the ideal of all finite subsets of R. The
Dirichlet function f: (R, u, F) — (R, p) is pre-1- supra
continuous, since every point of R belongs to the p-
local function of the rationales with respect to F and
T as well as to the p- local function of the irrationals.
Hence f is even I- supra continuous. But on the other
hand The Dirichlet function is not supra continuous at
any point of its domain.
Proposition 4.9
Every |- supra continuous function f: (X, p, I) —(Y,
o) is pre-I- supra continuous.
The converse is again not true in general as shown in
the following example
Example 4.10
Let X ={1,2, 3,4}, n={¢ X{13}1{4}{13,
41%,and let 6 ={ ¢ ,Y,{1,3, 4}},
I={ ¢ {3.H{4}.{3.4}} . Set A = {1, 3, 4}.then the
identity function
f: (X, u, I) =(Y, o) is pre-1- supra continuous but not
I-supra continuous.
Proposition 4.11
Every pre- I- supra continuous function f: (X, p, I)
—(Y, ©) is pre- supra continuous.
Example 4.12
A pre-supra continuous function need not be pre-I-
supra continuous .
Let (X, pn) be the real line with the indiscrete supra
topology and (Y, o) the real line with the usual
topology. The identity function f: (X, pu, P(X)) —(Y,
o) is pre-supra continuous but not pre-l-supra
continuous.
Proposition 4.13 A function f: (X, p, I) —=(Y, o) is
satisfy following:
1- Every pre- |- supra continuous function
supra continuous.
2- Every b- |- supra continuous function is b-supra
continuous.
3- Every pre-supra continuous function b-supra
continuous.
4- Every a- I-supra continuous function is pre-I-
supra continuous.
5- Every a- |-supra continuous function is a-supra
continuous.

is b-I-
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6- Every a- I-supra continuous function is semi-I-
supra continuous.

7- Every semi- I-supra continuous function f: (X, p,
I) —(Y, o) is semi-supra continuous.

@ — |- cofitinuous

m
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8- Every semi-supra continuous function f: (X, p,)
—(Y, o) is b-supra continuous.

Remark 4.14

The following diagram holds for a function f: (X, p,
) —(Y, 0):

u-continuous = o —I- p- continuous= semi-I- p-continuous = semi-U-contiNuous

4

U 1

I- p- continuous = pre-I- u- continuous = b-I- u- continuous = b-p- continuous

1

Pre- p- continuous

Definition 4.15

A function f: (X, p) —(Y, o) is said to be b-supra
irresolute if f* (V) is b-supra open in

(X, p) for every b-supra open set V of (Y, o).
Example 4.16

Let X={1,23} =Y, p={ ¢ ,X,{1,2}},and let o ={
¢ ,Y,{1}{1,2}}, then the identity function f: (X, )
—(Y, o) is b- supra irresolute .

Definition 4.17

A function f: (X, u, I) —=(Y, o, J) is said to

be I-supra irresolute if ' (V) is I-supra open in
(X, p, I) for every I-supra openset V of (Y, o, J).

e Semi -I-supra irresolute, if f* (V) is semi- I-supra
open in (X, p, I) for every semi-l-supra open set V
of (Y, o, J).

e o-l- supra irresolute, if f* (V) is o - I-supra open
in (X, p, I) for every a -l-supra open set V of (Y, o,
J).

e Pre -l-supra irresolute, if ' (V) is pre- I-supra
open in (X, p, I) for every pre-I- supra open set V of
(Y, 0, J).

b -l-supra irresolute, if f* (V) is b- I-supra open
in (X, p, I) for every b-1-supra open set V of (Y, o,
J).

Definition 4.18

Let N be a subset of a space (X, p, I) and let x€ X,
then N is called b-I-supra neighborhood of x if there
exists a b-I-supra open set U containing X such that
UcN.

Proposition 4.19

Let f: (X, u, I) =(Y, 0,)) and g: (Y, 6,J) = (Z, v) be
two functions where | and J are ideals on X and Y.
respectively. Then, gof is b-1-supra continuous if f is
b-1 supra continuous and g is supra continuous.

Proof:

Let WcZ is supra open in v since g is supra
continuous then g™ (w) is supra openin 'Y,

Since f is supra continuous then (g™ (w)) is supra
open in X. Then (gof) * (w) is b-l-supra open in X
.Then gof is b-I-supra continuous

Proposition 4.20

Let f: (X, u, I) >(Y, 0,))and g: (Y, 0,]) — (Z, v) be
two functions where | and J are ideals on X and Y.
respectively. Then:
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1. gof is pre-l-supra continuous, if f is pre-l —supra
continuous and g is supra continuous.

2. gof is pre- supra continuous, if f is pre-I- supra
continuous and g is supra continuous.

3. gof is semi-1- supra continuous, if f is semi-I-
supra continuous and g is supra continuous.

4. gof is semi- supra continuous, if f is semi-I- supra
continuous and g is supra continuous

5. gof is o-l- supra continuous, if f is a-I- supra
continuous and g is supra continuous.

6. gof is o - supra continuous, if f is a-I- supra
continuous and g is supra continuous.

Proof: Obvious

Lemma 4.21

For any functions f: (X, p, I) —=(Y, o), f (I) is an ideal
onY.

Definition 4.22

A functions f: (X, u, I) —=(Y, o, J) is called b-I- supra
open (resp., b-I- supra closed) if for each U€ p (resp.,
supra closed set F) f (U) (resp., f (F)) is b-J- supra
open (resp., b-J- supra closed).

Remark 4.23

Every b-l- supra open (resp., b-1- supra closed)
function is b- supra open (resp., b- supra closed) and
the converses are false in general.

Example 4.24

Let X = {132 ’3}3 M1 :{ (I) ’X’{z ’3}}’ M2 :{ d)
XAIH23{1.2}}, and | = { & {3}}. Then the
identity function f: (X, p; ) =(X, pp,l) is b- supra
open but not b-1- supra open.

Example 4.25

Let X = {a 9b ,C}, Ha :{ d) nXa{a}}a M2 :{ (I)
XA3H2{2,3}}, and | = { ¢ {3}} Define a
function f: (X, u; ) =>(X, 1) as follows: f(a) = a,
f(b)=f(c)=b.

Then, f is b- supra closed but not b-1- supra closed.
Definition 4.27

a.A functions f: (X, u, I) =(Y, o, J) is called semi-I-
supra open (resp., semi-I- supra closed) if for each
UE u (resp., supra closed set F) f (U)

(resp., T (F)) is semi-J- supra open (resp., semi-J-
supra closed).

b. A functions f: (X, u, I) —(Y, o, J) is called pre-I-
supra open
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(resp., pre-1- supra closed) if for each UE p (resp.,
supra closed set F) f (U) (resp., f (F)) is pre-J- supra
open (resp., pre-J- supra closed).

c.A functions f: (X, p, I) —(Y, o, J) is called a-I-
supra open (resp., o -I- supra closed) if for each U€ p
(resp., supra closed set F) f (U)

(resp., f (F)) is a -J- supra open (resp., a -J- supra
closed).

Remark 4.28

a.Every semi-l- supra open (resp., semi-I- supra
closed) function is

b-1- supra open (resp., b-I- supra closed) ;

b. Every pre-l- supra open (resp., pre-l- supra
closed) function is

b-1- supra open (resp., b-1- supra closed).

Theorem 4.29

A functions f: (X, u, I) =(Y, o, J) is called b-I- supra
open if and only if for each x € X and each supra
neighborhood U of x , there exists Ve BJO(Y, o)
containing f (x) such that Vc f(U).

Proof:

Suppose that f is a b-1- supra open function for each x
€ X and each supra neighborhood U of x,

There exists Uy € pu such that xe Uy c U.

since f is b-1- supra open, V =f (Uy) € BJO(Y, 6) and
f(x) € Vc f(U).

Conversely, let U be supra open set of (X, w). For
eachx e U,

There exists Vy € BIO(X, p) such that f(x) € V cC f
(V).

Therefore we obtain f(U) = U { V,:
hence by ,

f(U) € BJO(Y, o).

This shows that f is b-1- supra open.
Theorem 4.30

Let f: (X, u, I) =(Y, o, J) be b-1- supra open (resp., b-
I- supra closed). If W is any subset of Y and F is a
supra closed (resp., supra open) set of X containing
(W), then there exists a b-I- supra closed (resp., b-
I- supra open) subset H of Y containing W such that
H) c F.

Proof

Suppose that f is a b-1- supra open function. Let W is
any subset of Y and F is a supra closed subset of X
containing f*(W).

Then X-F is supra open and since f is a b-I- supra
open,
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