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Finally investigate some properties between
them .

2. Preliminaries

In this introduced some
definitions and results which are need of this
paper.

Definition2.1.[3]

A nonempty collection I of subsets of Xis
called an ideal on X'
if :

(i). A €land B c A implies B € I(heredity) ;
(i1). A € Jand B € lImplies AUB €1 (finite
additivity).

Definition2.2.[6]

A subfamily p of the power set P(X) of a
nonempty set X iscalled a supra topology on X
if p satisfies the following conditions:

1. pycontains¢pand X,

section we

2. pis closed under the arbitrary union.

The pair (X, u) is called a supra topological
space.In this respect, the member of p is called
supra open set in (X,u). The complementof
supra open set is called supra closed set.
Definition2.3. [8]

We called the triple of (X,u,I) ideal
supra topological space if (X,u) is supra
topological space and [ is ideal on X, and
we use(X,I) instead of (X, u,I) for simply .
Definition2.4.[ 8]

Let (X, p)be a supra topological space and
A c X. Then supra interior and supra closure
of A in (X, p)defined as
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1. Introduction
Vaidyanathswamy[11] and Kuratowski [3]
introduced the concept of ideal topological

space. Shyamapada Modakand Sukalyan
Mistry[8] defined local function in ideal supra
topological space .Further Shyamapada
Modakand Sukalyan Mistry studied the

properties of ideal supra topological space
and they have introduced three operator
called( )**, 1 and P, —C sets .

Modakand Bandyopadhyay[7]in 2007have
defined  generalized open sets using
P — operator. More recently AI-Omri and
Noiri[1] have defined the ideal m-space and
introduced two operators as like similar to the
local function andiy —operator.

Different types of generalized open sets
like semi-open[4], pre open[5], semi per
open[2], o open[10] , I- semi continuity points
[9] already are there in literature and these
generalized sets have a common property
which is closed under arbitrary union.

Mashhour [6] put all of the sets in a pocket
and defined a generalized space which is supra
topological space .This paper introduces some
types of ideals on supra topological space
called I, I'*, al*&al™, and it is studying the
relations among ideal,/*and ["al"&al™, on
supra topological spaces .

Also introduce a new class of sets and
functions between topological spaces called
supraa/™-open sets and supra al**-open sets .
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The following relation are independent .
ideal» I*&I" -»ideal
Example 2.12.

Let X ={ab,cd} 4
I ={{a}.{b,c}.{c}.{a,c}}. A = {a,c},B = {a}
. Then (X,I) is ideal because satisfies two
conditions of ideal , butis not (X,I") because
(AUB)° €l
Example 2.13.

Let X ={a,b,c}, I={{al.ib, ¢}, X},
A=1b,c}, B=¢ . Then (X,I")satisfies two
conditions of [I", but (X,I)is not ideal
because B &[.

Remark 2.14.

The following relation are independent .
ideal-» ["*&I"" »ideal
Example 2.15.

Let X={a,b,c}, I={{a}{c){ac}},
A=1a,c}, B={a} . Then (X,I) is ideal
because satisfies two conditions of ideal , but
isnot (X,I™) because (A NB)° & I,
Example 2.16.

Recall Example 2.12 we see that (X,I"")
satisfies two conditions of I™, but (X,I) is
not ideal because B &/.

Remark 2.17.

The following relation are independent .

I > &I » 1"
Proposition2.18.

Bvery (X, I") is(X, ™) .
Proof :

suppose (X,/*) and A €[,B c A implies
B€ €I Since (A UB)® €l then A°NBfEel,
sinceevery ANBCS A UB then A°UB‘2
AN B¢ . So that (A NB)¢ €l Therefore
(X,177) is satisfy.

Remark 2.19.

The converse of Proposition 2.17 is not true
in general .The counter example show the
converse 1s not true .

Example 2.20.

Let X ={a,b,c},1={{a}.{b.c}{ac}},
A={a,c}, B={A} . Then (X,I™) satisfics
two conditions of ", but (X,I7) is not satisfy
because(A UB )¢ ¢l

3- Basic properties of supra a/"-open set

113

U{ UCA,U€yul and n{F : ACF,
X — F € u} respectively.

The supra interior and supra closure of 4 in
(X,u)are denoted as Int*(A)and CI*(A)[13]
respectively .From definition, Int#(4) is a
supra open set and CI*(A) is a supra closed
set.

Definition2.5.[8]

Let (X, u)be a supra topological space and
M c X . Then M is said to a supra
neighborhood of a point x of X if for some
supra open set
Uewux €U c M.

Theoreni2.6. [S]

Let (X, ) be a supra topological space and
A c X. Then
(i). Int*(A) € A.

(ii). A €p if and only if Inth(4) = A.

(iii). CI*(A) 2 A.

(iv). A i3 a supra closed set if and only if
Cl*(A) = A.

(v). x € CI*(A) if and only if every supra
open set Uxcentaining x, U, NAF ¢,
Theorem?2.7.[8]

Let (X,u)be a supra topological space and
Ac X. ThenInt*(4) =X — ClI*(X - A).
Definition2.8.

A nonempty collection fof subsets of X is
called I" on X if
(i). A € Iand B c Aimplies B¢ €1,

(ii). A€/andB < A implies (A U B ) €L
Definition2.9.[6]

We called the triple of
X, 1, 1), (X, 0, I"")  respectively,Ideal  supra
topological space if  (X,u) is supra
topological space and I" (resp. I'*) onX is
ideal” (resp. ideal™) on X.

Now, our work introduce two concepts of
I"&I"™" on supra topological space.
Definition2.10.

A nonempty collection [ of subsets of X is
calledI™ on X if
(i). A € fand B < Aimplies B¢ € I;

(ii). A €land B c A implies (A N B)° €L
Now we study the relations among them
ideal , I"and I,

Remark 2.11.
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Let A€ and B¢ be two supra al*-open sets.
Then supra int{supra cl(supra int(A°})) SA and
supra int(supra cl(supra int(B€))) €SB, this
implies, supra int(supra cl(supra
int( A°U B€)))S A° U B¢ . Therefore A° U B¢ is
supra ! "—open set.

Remark 3.9.

Finite intersection of ideal supra al"-open
sets may fail to be ideal supraa!”-open set .
Example 3.10.

Let (X, I")be an ideal supra topological
space .Where X = {a,b,¢} and u =
{¢,X.{a},{a, b}}. Then {a},{a, b} arc supra
al*-open sets, But their intersection is a not
supra @/ -open set.

Definition 3.11.

Complement of ideal supra al”-open is a
supra a!"-closed set.
Proposition 3.12.

(1) Finite intersection of ideal supra al”-
closed sets is always a supraa/*-closed set.
Proof:

(1) This
Proposition 3.8.
Remark 3.13.

Finite union of ideal supra al”-closed set

follows immediately from

may fail to be supra al”- closed set.
Example 3.14.

Let (X,u,I")be an ideal supra topological
space  Where X ={a,b,c,d} and u =
{¢,X,{a},{a,b}}. Then{a,d},{c,d}are supra
al’- Closed sets, bat their union is not a supra
al”-closed set.

Definition 3.15.

The supra al”-closure of a set A€ is denote
by supra al®cl( A°) and defined as, supra
al’cl(A°) = N{B° : B¢ is ideal supra al”-
closed sct and A°SB¢}. The supra al*- interior
of a set is denoted by supra al”int(A), and
defined as, supraa!*int(I") = U{B° : B® is ideal
supra a!”-closed set and B°SA°}.

Remark 3.16.

It is clear that supra al*int(A°) is a supra
al*-open set and supra al"cl(A€) is a supra
al”-closed set.

Proposition 3.17.
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In this section we introduce a new class of
sets .
Definition 3-1.

Let (X, 1, I")be an ideal supra topological
space . a set A is called supraal*-open set if
supra int (supra cl(A€))SAC.

Proposition 3.2.

Every ideal supra open set is supra a/"-open
set
Proof:

Let A be an ideal supra open set in
(X,u, I") Since A® 2 supra cl(A°) , then supra
int (A€) 2 supra int (supra cl(supra int(A))).
Hence A® 2 supra int(supra cl(supra int(A%))).
Remark 3.3.

The converse of the above proposition need
not be true. This is shown by the following
example.

Example 3.4.

Let (X,u,I*)be an ideal supra topological
space .Where X = {a,b,c}landu= {¢.X,{a}}.
Then {a,c} is a supra al”-open set, but not
Ideal supra open.

Proposition 3.5.

Every supra al® -open set is ideal supra
semi-open set.
Proof:

Let A€ be a supra ¢l "-open set in (X, u, ") .
Therefore,
supra int (supra cl(supra int(A))).€ A° It
is obvious that,supra cl(supra int(A®))Ssupra
int(supra cl(supra int( A°))) . Hence supra
cl(supra int(A%))C A°.

Remark 3.6.

The converse of the above proposition need
not be true. This is shown by the following
example.

Example 3.7.

Let (X, I")be an ideal supra topological
space .Where X = {a,b,c}andu= {¢.X, {a}}.
Then {b, c} is ideal supra semi open set, but
not al*-open.

Proposition 3.8.

Finite union of ideal supra a/"-open sets is
always ideal supraal- open set.
Proof:
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The converse of the above proposition need
not be true. This is shown by the following
example.

Example 4.7.

Let (X, I"*)be an ideal supra topological
space .Where X = {a,b,clandu= {¢.X, {b}}.
Then {a, c} is ideal supra semi open set, but
not al™*-open.

Proposition 4.8.

Finite intersection of ideal supra al**-open
sets is always ideal supraal®*-open set .
Proof.

Let A and B¢ be two supra al™-open sets.
Then supra int (supra cl(supra int( A° }))
C A%and supra int(supra cl(supra int( B€)))
C B“, this implies, supra int(supra cl(supra
int( AS N B°)))S A€ N B¢ .Therefore A° n B¢
is supra al™*—open set.

Remark 4.9.

Finite union of ideal supra al**-open sets
may fail to be ideal supraa/!”-open set .
Example 4.10.

Let (X,u, I"")be an ideal supra topological
space .Where
X = {a,b,c} and u ={ ¢ , X,{a},{a,c},{b}}.
Then{a}, {a, b}are supra aI™- open sets ,but
their intersection is a not supra al**-open set.
Definition 4.11.

Complement of ideal supra al**-open is a
supra al**-closed set.

Proposition 4.12.

(i) Finite union of ideal supra al**-closed
sets is always a supraal!™*-closed set.
Proof:

(1) This
Proposition 4.8.
Remark 4.13.

Finite intersection of ideal supra al”-closed
set may fail to be supra

follows immediately from

al"—closed set .
Example 4.14.

Let (X,u, I")be an ideal supra topological
space  .Where X = {g,b,c} and pu =
{¢.X,{a,b}}. Then{a,c},{b,c}are supra al"-
closed set but their union is not a supra al**-
closed set.

Definition 4.15.
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(i) X — supra al*int(A“) = supra al*cl( X —
AS) .

(i1) X — supra al*cl(A°) = supra al"int( X—
A°).
Proof:

(i) and (ii) are clear from definition 3.15 and
remark 3.16.
Proposition 3.18.

The following statements are true for every
Afand B€.
(1)supraal"int{A°) U supra al"int(B¢) = supra
al™int(A“UB®)
(2)supraal™cl(A%) N supra al”cl(B) = supra
al*cl(A N BF).
Proof:
Obvious.

4- Basic properties of supra al/**-open
sets

In this section we introduce a new class of
sets .

Definition 4-1,

Let (X, u,I")be an ideal supra topological
space .a set A€ is called supra al*"-open sct if
supra int (supra cl(A%))CSAC.

Proposition4.2.

Every ideal supra open set is supra al ™ -
open set
Proof:

The prove is same as prove Proposition 3.2.
Remark 4.3.

The converse of the above proposition need
not be true. This is shown by the following
example.

Example 4.4.

Let (X,u,1"")be an ideal supra topological
space .Where X = {a,b,c} and u =
{¢.X,{b,c}}. Then {a} is a supra al**-open
set, but not ideal supra open.

Propositiond4.5.

Every supra al™* -open set is ideal supra
semi-open set.
Proof:

The prove is same as prove Proposition 3.5.
Remark 4.6.
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The supra al**-closurc of a set A is denote
by supra al” cl( A°) and defined as supra
al™cl(A€) = N{B : B¢ is ideal supra al**-
closed set and A° € B€}. The supra al™ -
interior of a set is denoted by supra
al**int(A€), and defined as supraal™int(I*) =
U{B®: Bfis ideal supra a/™*-closed set and
BEcA‘Y}.

Remark 4.16.

It is clear that supra al**int(A®) is a supra
al™-open set and supra al**cl(A) is a supra
al™"-closed set.

Proposition4.17.

(i) X — supra al*"int(A°) = supra al "cl(X —
Z).

(i1) X — supra al**cl(A) = supra al**int(X—
ACY
Proof:

(i) and (ii) are clear from Definition 4.15 and
Remark 4.16.
Remark4.18.

The following statements are true for every
Afand B€.

(supraal™ int(A°) U supra al™ int( B¢ ) #
supra al**int(A°UB®)

(2)supraac! **cl(A€) M supra al*cl(B¢) # supra
al™cl(A® N B°).

Example 4.19,

Let (X,u,/"")be an idcal supra topological
space  Where X = {a,b,c} and u =
{¢.X, {a, b}, {b}}. Then supra a/* int( A°)=
{a,c}, suprael™ int(B¢)={a,b} and supra
al™ int( A° U B°) ={a,c} .We see that
supra al™ int{ A°) U supra al™ int( B¢ ) =
{a,b,c} # {a, c} =supra al**int(A°UB*) .Thus
supra al™int(A°) U supra al**int(B¢) # supra
al™int(A°UB®) .

Example 4.20.

Let (X, u, I™") be an ideal supra topological
spacc Where X = {a,b,c,d} and pu =
{ ¢ , X.{a,b}.{b,d},{b}} Then supra
al™int(A°) = {a,b,d}, supra al” int(B)=
{a,cland supra al**int(A° N B)= {a,d} We
see that supra al™* int( A ) N supra
al” int( B¢ ) ={a}#{a,c}= supra
al”int(A°UB¢) . Thus supra al™ cl(A°) N
supra al*cl(B®) # supra al**cl(A° N B€).



Al-Qadigiyha Journal For Science Vol.20 No.%4 Vear 2015

Aol aslsil) pladl B cllliad g) gl any Joa
2015\10\5 @ Jgadll i 201515\24 @ Dawy)
Hhaa jla e
poladl A= Cy Sdada = @ A

omar_saber1984@yahoo.com

O A Loy, ol sal” 517 17 sl B ool oloail LR gl gy il 1 L
o shsil el s Jgall 5 e panall apa G Vi o SIS L Bl s gloil eliadll dal” gl 1T 10 G
- ey ol il ey i sl ol 3 sl eladly ol s al

oMl g il Dl ds i o g, Bl sl JEJ ¢ dalidd) cldg)

Math. Sub. classifications:QA440-699

117



