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ORIGINAL STUDY

Some Concepts Related to Supra Soft ~.— Open

Yasmin A. Hamid', Luma S. Abdalbagqi

Department of Mathematics, College of Education for Women, Tikrit University, Iraq

Abstract

This article introduce a new idea in the field of topological space which is supra soft .— open set and this concept is
another generalization of a soft open set as well as the concept of supra soft ~— closure is studied. Furthermore, the
notion of supra soft ~— interior is introduced and some properties of this concept were discussed. Finally, the concept of
supra soft ~— exterior is introduced and basic properties of this concept are investigated.

Keywords: Open set, Open, Interior point and closure

1. Introduction and basic concepts

G eneral topology normally considers local

properties of spaces, and is closely related to
analysis.

The concept of supra topological space was pro-
posed by Mashhour [1] in 1983 as a generalization of
the concept of topological space.

Soft set theory is a tool for solving problems with
uncertainty, the concept of soft set was first intro-
duced by Molodtsov [2] in 1999.

The concept of soft topology was studied by Kar-
ata in 2011 [3].

The concept of supra soft topological space was
studied by El-Sheikh and El-latif [4] in 2014 as a ge-
neralization of the concept of soft topological space.

The concept of an ~— open set was first introduced
in 2023 by Sameer and Abdalbagqi [5].

The concept of semi-open set was studied by
Levine [6] in 1963 which is a generalization of an
open set.

The notion of « — open set was studied in Ref. [7]
as a generalization of open set, where HC X isa a —
open iff HC(int(cl(int(H)))).

The idea of 8 — open set was studied in
Ref. [8], where HCX is a 8 — open iff HC
(cl(int(cl(H)))).

The main contribution in the spaces of supra soft
topology are studying by Al-shami in 2019 [9,10] and
2022 [11].

In this paper we introduce and study the concept
of supra soft ~— open set another generalization of
an open set.

Let X be a universal set and & is a set of param-
eters. If ., is a universal soft set and { %},
k > 2, be a collection of supra soft topologies on ./ -
and .7, C.7 ;. Then .7, is called supra soft ,—
open set in .7, if there is ./r€ (), such that

KE]
So# S1C€7 5 where ¥ 9+ and 1=
where . ;- = .7¢. The set of all supra soft ~— open
in ., is denoted by 5’00(]} and (22”,5@05/;, &) is
called supra soft ~— space

The complement of a supra soft ~— open set is
called supra soft ~— closed set and the set of all
supra soft ~— closed is denoted by .»»C .

2. The main results

Definition (2.1). Let (#°,.»O , ) be a supra soft
+— space. A supra soft .— closure of .7/, €. T
denoted by cl»,(7 ) and defined as the intersec-
tion of all supra soft ~— closed sets that contains .7 5.

Theorem (2.2). cls,(7 ) is the smallest supra soft
+— closed set that contain .7 5.

Proof. An arbitrary intersection of supra soft ,—
closed sets is a supra soft »— closed, so we get
cly, (7 ) is a supra soft ~— closed set.
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S 7Ccly, (7 ») by the definition of cl,, (. 7).

Let .7, be a supra soft ~— closed set that contain
% 5. Then .7, includes the intersection of all
supra soft ».— closed sets that contains . 5-. Hence,
cdy (S )T . This completes the proof.

Corollary (2.3). Suppose that.” , C.7 - »» then /"5 is
a supra soft ,— closed if and only if Sy =
oy (S 7).

Theorem (2.4). If (#,.7,0 , &) is supra soft ,—
space and ./ 7,,./ 7,C.7 . Then

1. /71C/73, thencl/,/(771)Ccl/,(/72)
.Cl/,(/}1U/72 —Cl/,(y7L)UCl/, J]z)
.Cl/,(/]lﬂ/} )cht//(ypl)ﬂcl/,(/; )
.Cl/,(Cly( )) —Cl/,(y7) for any ///C/
(-

Cl/, (/¢,) /¢ and Cl/,(//) :tyé}.

o1 N

Proof.

1. Since cl»,(.* 7,) is a supra soft »— closed set that
contain . 7, and . »,C.% o, then ¢l (. 7,) is
a supra soft ~— closed set that contain . 7, but
cly,(771) is the smallest supra soft »— closed that
contain . 7, thus cl, (. 7,)Ccl s, (-7 7).

2. Since y/léy/ 71U<y/ 7 and .7 /2§7/1Uy/zr
then by [1] we get, cl/, (- 7,)Ccl s, (S 7, U 7,)
and (% 7,)Ccl (S 74U 7,). So, we have
Clyz,(<(/ 7" )Ud]”//(‘y 7/'2)§Cl(7//(<7 7" U<? 7"2)'
Now, cls.(7 ), cly. (S +,) are supra soft ,—
closed sets that contains . 5, ,.%" 5, respectively,
then cly (" 7,)Ucly (7 7,) is a supra soft ,—
closed set that contains .75J 7, but
cy, (7 7,US »,) is the smallest supra soft .—
closed set that contain ./7-|J)% 5, thus
Cl/, (J] 1U</7/ )Ccl/, (/7/1)UC1/,/(<77/2) This
is completes the proof.

3. Since //10//2C//1 and //1ﬂ//2C//zr
then by [1] we get, cl (" 7,/ » 2)Cel s (S )
and cl, (& 7, 7/‘2)§cly,/(yj 7). So, we have
g (S 7S 7,)Cel s (S 7 )L (S 7).

4. Since cly,(cly, (7 7)) is a supra soft ,— closed
set that contain cl (.7 ) and .77 »-Ccl s, (. ),
then cly,(cly, (/7)) is a supra soft »— closed

that contain . 5. But cly,(7") is the smallest

supra soft »,— closed that contain .”;-. Thus
cly (S 7)Cely, (o, (S 7). Clearly
cly (cly (. 7)) Cely (S 7). Consequentially,

Cl//(Cl//(7 ('7/)) - CZJI( 7" )
5. Direct.

Definition (2.5). Let (#",./+O , ) be a supra soft
+— space and .7 ;-C.7 .. A point /€ % is a supra

soft »— limit point of o if (¥ ,— 7,)
NS 9y# Sy VS yE€SOy containing .
&

The set of all supra soft »— limit points of . ;- is
denoted by Do, (.7 7).

Theorem (2.6). Let ., C./ .. Then .75 is supra
soft ~— closed if and only if D /,(. 7" )C.% 7.

Proof. Assume ./, is supra soft »,— closed and
/€Dy (S ). f # €. 5, then ¥ ES 2, but . ¢
Eej(/l,'o,]", then (y7c_ (/,/)ﬂ f/7 = f/¢, Wthh
implies that #& D, () contradiction. Hence
Conversely: suppose D, (. 7)C.7 ;. To prove . -
is supra soft ~— closed, we must prove
S 5°€. Y0, . Now, let 7€.75°, then #/&.7 5,
b
hence #¢ Dy, (¥ %), thus 3.7 ,€.7.05

taining « s.t (¥, — . Z )T 7 = .S,
Thus ., .7 » =7 since # €. 7. Consequen-
tially, .~ ,C.7 . This completes the proof.

con-

Theorem (2.7). Let 5’7@7(,
supra soft »— closed.

Then Dy, (/) is a

Proof. To prove D ,( 7) is a supra soft ,— closed,
we must prove Dy, (Dy, (7 9))CDy. (7). Let
7 €Dy, (Dy (S 7). Then o is a
supra soft » — limit point of D, (7). Hence
(]/;7 - 7/) ﬂ D/,(7/)¢¢ Vf/%eyoo,y; con-
taining «~, thus (Y ,— .7,) ﬁ Sy #EwS
V. €740y containing #, which implies ~ is a
supra soft ,— limit point of .7y that is
# €Dy, (.7 7). Therefore D, (.7 7) is a supra soft
+— closed.

Theorem (2.8). If ./, C.7 .. Then ./ »UD (S )
is a supra soft ~— closed.

Proof. To prove . WUD%QV ) is a supra soft »—
closed, we must prove (D (7 7))€ is a
supra soft ~— open.

Let (S 7Dy (S 7)) " Then
&7 7UD/,,(7 ), thus dES 5 and
/&Dy, (S 9). This implies that there is
Sy e<7//0,7~ containing ~ such that (', — .*,)
NSy = y¢, but /&7 5, then .7 ,(\. 7 = S
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We claim that.” , D, (/7)) =.%4. Let € .7 4,
since Yﬁﬁ Sy = Sy, then (S, — 7,)ﬁ77 =
4, hence +&D 5,(. 7).

Thus . 4 ﬂD/,(/ ) =S

Now, 7/l 7UD. (S 7)]= 740 7IU [/ 0
MDD 7)] = 7.

Then .7 ,C.7 7 \UD.,,(* 7-) ] ©. Hence proved.

Theorem (2.9). cl, (¥ 7)= /9D (¥ ») for

any .7 7 C.Y ;.

Proof. From Theorem (2.8), we have
7 UDy, (¥ ) is a supra soft .— closed. Since
7 »CY 7\ UDs.(7 ), but by Theorem (2.2), we

have cl s, (. 7) is the smallest supra soft ,— closed

that contain S . Then cly (S 7)C
S 7 UD.y (S 7). To prove

S 7Dy (S )l (F ). Since .7 - Cel s, (S 1),
then it only remains to prove D, (.% 2 )Celoy, (S ),
that is we must prove D (. 7 )C { S 7, : -/ 7, is
icl
supra soft »— closed that contains . ;-}.
Let 7Dy, (¥ »). Then (¥, — %) ﬂ =S
VEV//E,V{/OJ_( containing ~. Hence (/. , — /,)
ﬁ Sy #+=w S NS yE€S Oy containing «, Vie L
&
Thus #€Dy, (.7, ). But .4, is supra soft ,—
closed set Vi€l, then by Theorem (2.6), we have
Viel, Dy (S 5 )CS 7, hence Viel,
a/€<77”i Q? Vs
Thus v€ () {& », : & #, is supra soft .— closed that
icl
contains .5} that is # € cl,,(.7 »-) which implies
that D, (7 7)Ccly, (7 7).
So, we have . D, (. 7 )Ccl 7, (.S 7).
Therefore, cl s, (7 ) = . 7 UD.7. (S 7).

Example (2.10). Let 2 = {u1,up,u3} and & = {1,
ﬂz}. Then

Where:

S ={(er, {m}), (2, {m2} ) },

S
S
S
Sy 10
Sy 12
7 713

0
S 15

o
7 ar
2 718
-

S 719

G
2 70

2= e {mn}), (e, {m, 2} )},
={ (e {m}), (e2, {ua2, s} )},
={(e1, {m}), (2, )}

={(e1, {u,u2}), (2, {2} )},
={ (e, {ur,us}), (e, {2} )}
={(e1, ), (2, {ma} )},

={ (e, {ur,u2}), (e, {1, 12} )},
={ (e, {ur,u2}), (e2, {12, 45} )},
={ (e, {ur,u}), (2, {1, 12} )},
={(e, {u,u3}), (2, {12,451 ) },
={(er,{m,12}), (2, )},
={(e1,{m,u3}), (2, )},
={(e1, 7), (2, {2, us} )},
={(e1, 7)), (2, {1, 42} )},
={(er, {2, u3}), (2, {1, u3} )},
={(e1, {u2,u3}), (2, {15} )}
={(e, {uz,u3}), (2, {n} )},
={(e, {u2,us})},

={(e1, {us}), (e2, {m,us} )},

S g ={(e1,{M2}), (2, {1, u3} ) }

11

Cy @ g z 2 2 z
/4’7/ /717J72;J735/747/757/767/77aJ73aJ797/710a
2
//117f712’//137/714’//157)/7157/717’/7137‘/719’//207

</7417/742;</7437/7447L/7457/7/

467

487

-
y/zw//zz’f/zw///zu//257//zev//27’//237//29’f/307
.

//317//32’//337//34’//357//36’//377///
L g 7

//393//407

387 °

/749;/7507/751)

z 7
/7527J7537J7547</7557J7557/7577J7587/7597J7507/7617J752
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7 7 ={(e2, {1, us} )}, 7 g ={(e1,{ua}), (e2, {2, s} )}
7 ={(e1,{ua}), (2, {us})}, 7 ={(e1, {m,12}), (2, {wr, 15} ) }
7 v ={(e1,{us}), (e2, {ma} )}, 70 ={(e1, {1, 5}), (e2, {w1, 15} ) }
S s ={(e1, {2}), (2, {3} )}, 7 v =1, {12, u3}), (e2, {1, 12} ) }
S e =L e1, {u2}), (e, {ua } ), 7a ={(e1,{t2,u3}), (2, {u2,u3} ) }
S e ={(e1,{us})}, 7o ={(e1,{t2,u3}), (2, {u2} )}

T e ={(e1, {12 })}, 7 s ={(e1, {u2}), (e2, {2, u3} ) }

N

X

a

N

<

7 Vng = {((52, {ul} )}, ?7/7‘54 = {(‘717 {u3})7 (Q’ {u27u3} )}
T e =1{le2, {uz} )}, 7 s ={(er,{un,u2}), (2, {ma} )}
y%ﬁ = {((417 {ul})} <9ﬂ‘7”56 = {(ﬁlv {u17u3})7 (¢27 {ul} )}

I ={ (2, {u2})} g =, ), (2, {1} )}
L =1, {0, 12))} S v =, ), (2, {us} )}
= (er, {ur,us )} S G SNCRUNTE )
=2, 1, u2})} 7 v =l {u2}), (2, 2)}
F = { (e {2, 15})} I ra={(a{us}), (2, 2)}

T =Alen 7)) 7 e Al fu i) (7))
7 ’ Define %4, §,, &3 and §, as follows:

& g
I =2, 7)} F1={-T0r7 0T 0T 7}

(yz/.ag:{(ﬁla{ul})7(62,{ul} )} %2:{y¢75(/;,(y7/‘ ’y787y7/2}
<y7/'40Z{(ﬁlv{ul})v((zza{lb})} %3_{ S o S S g S }
— 1 [ 2 A & th 749 13

(/ = 21, \U1, U y €2, U ) ~ G , — I
7 'n {(f1 { 1 2}) (fz { 3} )} E,S’4:{thf/;}ay"7/"1“//7”50’“/7”15}

S 7 ={(e1,{t2}), (e2,{us} )} Then (7, §1, &), (£, ¥,, &) are supra soft spaces.
7 Now, ﬂjf:l 8¢ = {70, 2,7 7}, so, we note that
y; :{(ﬂlv{uZ})v(Qa{uZ})}? @ 4 & = & i —
4 S 7€ Nee1 B and S 5, C.S 5 foralli =1,2,...,15,

then .75, for all i=1,2,...,15 are supra soft ~— open

S ru={(a {us}), (o2, {12} )} It is clear that .4 & - supra soft ~— open.

y In the other hand, we note that .y, .7, ...
(/\ — . u . u , : y 7 317 7 327 7
7=l {us}): (2, {12} )} . 7, are not supra soft .~— open, because there is no
) 2 4 G G s C P i
s ={(e1,{u2}), (2, {ur, 2} ) } /1€ (V1 8y such that V1 #.74 and 7 1C7 50 =

31,32,...,62. Thus,

Cy @’ @, @’ s Cy 4 Cp Cy
.0, — { F0i? 0 7S 70T 1 S 7S 7S 7, }

& 2 & & @ @ 2 2
S 789 S 799 S 710 S 711 S 7125 S 7139 S 714 S 715
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and
G (2 G @ p Cp Cp p (74
SCy = Lo/ Zr"/7"167°/7'177'/ 71807 71997 7200 70
« S [ G G [vZ @ [vZ G [vZ
& 2 7/'237‘/ 7"247'/ 7/'257‘/ 7"257’/ 7/'277‘/ 7"'287/7’ '297’/ 730

Therefore, (2°,.7.0 , &) is a supra soft ~— space.

Now, cly, (S ) =7 7y and cly (S 54,) = S 5

Proposition (2.11). Let " be a universal set and & is
a set of parameters with respect to 2 and let
{ &}cep k> 2, be a collection of supra soft topol-
ogies on ... If /1€, for all k€], then

A5 (1) =cly (1) =71

Proof. Assume that .“t€§, for all k€], then we
have .Yt 47//0,7;, thus .71 is a supra soft ~— open,

therefore .1 is a supra soft ».— closed, so by Cor-
ollary (2.3), we have cl,, (/1% = .71°

Now, .1€®, for all k€], then /1 is a supra soft
open set in (Z, §,, &) for all k€], that is .1 is a
supra soft closed in (2, ¥,, &) for all k€], thus
b (.S1°) = .71

Consequentially, ¥ (1) = ey (S1°) = S5

Corollary (2.12). Let 2” be a universal set and & is a
set of parameters with respect to 7 and let { ¥} ),
k > 2, be a collection of supra soft topologies on ./’ ...
If 7r€ N B

KE]

o4
Sk

Then cl< (S1°)=51= cl,(71°).

Proof. Assume that.”t€ () §,, then /T3, for all
k€], hence by Proposition (2.11), we have
Cl‘?“ (]TC) = (7TC = Cltf/,,(zy"rc).

But, ./'1° is a supra soft closed in (¥, ¥,, &) for all

k€], then ./1° is a supra soft closed in (Z, &,
KE]J

“).
N5

[&
Therefore, cI~<! (/1) = .1° = cl,, (/7).

Definition (2.13). Let (#,.~0 , &) be a supra soft
+— space and . ,C.7 .. A point v e.7 ,is called an
supra soft ~— interior point of .7 4 if there is . - €
ynOy} such that €. ,-C .7 ;.

Definition (2.14). Let(#,.~0 , &) be a supra soft
+— space and .7 ,C.7 .. The set of all supra soft ,—
interior points of .7, is called supra soft ,— interior
of .7 4 and is denoted by Int, (7 ;).

Theorem (2.15).
Inty (S 4)= U

i€l

S 9,1 S 4, is supra soft .—open
which contained in .,

Proof. Assume ~€lInty, (. 4), then ~ is an supra
soft .— interior point of .”,, hence there is
€540y suchthat /€7, C .7 4 Now, .S 5

is a supra soft ~— open such that .¥ ,-C ./ ,. So, we
Je U Sy, S o, is supra soft ~—open
- which contained in . » )

Which is implies that,

have

-1 1) < 7,7 7,1s supra soft ~—open
(4 i i
Int., ”((///)qiLEJI { which contained in.¥ , ’
Now, let
| < v, Sy, is supra soft ~—open
/ € P ! . o .
4 }EJ] { which contained in .¥ Then

there is supra soft ~— open . ' 5"C .7, such
that #/€.7 5", hence 7€ .7, is an supra soft ~—
interior point of .4, that is #€Inty, (. ;). Thus
Inty, (S 4)2

g { S 3+ .S 7, is supra soft ~—open }

il which contained in .¥ )

This completes the proof.

Theorem (2.16). Let (,.»0 , &) be a supra soft
+— space and .7 ,C.7 ;. Then Inty (7 4) is the
largest supra soft ~— open set contained in .7 ;.

Proof. From Theorem (2.15), we have

v (/ = _
Inty.( ) U which contained in.¥ ,

i€l

o { S 3.+ S 5 is supra soft ,~—open }

The arbitrary union of supra soft ~— open is also
supra soft ~— open. Hence Int,(.” ;) is a supra soft
+— open set.



14 AL-BAHIR JOURNAL FOR ENGINEERING AND PURE SCIENCES 2024;5:9—16

Let.” ;- is supra soft »~— open and . ,,C .7, Vie
1. Then

U S S 4, is supra soft ~—open 19

= which containedin.” , <

Hence, lnt/, (S TS .

Now, let .77, be a supra soft ~— open such that

</7/1. Cc.Zy. Then

o S .S 5, is supra soft ~—open

S <iLEJI { which contained in.¥ , '

that is, .7 5 Clnt /(% ).

Therefore, Inty,( ;) is the largest supra soft .—
open contained in .7 4.

Theorem (2.17). ./, is a supra soft ~— open if and
only if Int (- y) = S .y

Proof. Assume ./, is a supra soft ~— open. From
Theorem (2.16), we have Int, (. ,)C.7 4. But . 4
is a supra soft ~— open & . ,C.¥ 4, and Int,, (. ;)
is the largest supra soft ~— open set contained in

< y. Then . ,Clnt,, (7 4). Hence Int,, (7 ,) =
S .

Conversely: suppose that Int,,(~ ) = ./ 4. By
Theorem (2.16), we have Int,, (. 4) is a supra soft
+— open set. This completes the proof.

Theorem (2.18). Let (#,.+0 , &) be supra soft ,—
space and ./ ,.7 y,C.F . Then

1.If.7 ,C7 , then Int (7 4)Clnt (S /).
2. Int (S s (S 1) Clnt 7 (T )it (S 1)
3.Inty,(Inty, (S ) =ty (S p).

4. lnt,yr,,(<7¢) = ry(p and li’lt/,(y ) /:,,.

&

Proof.

1. Suppose that . ,C.7 ;. Since Int,, (7 4) is a
supra soft ~— open set contained in . ,, then
Inty,( ) is a supra soft ~— open set contained
in .7 . But Inty, (. ) is the largest supra soft
+— open set contained in .7, which implies to
Inty (7 4)Clnty (S ).

2. Let #€lnt, (7 4/ 1), then « is an supra soft
+— interior point of .7 ,(\.” ,, hence there is
<(/7€<(/(/O/ such that aleyzé J(////ﬂy/y
Thus 7€.¥ ,'C.7 4 and €. ,-C .7, therefore
«# is an supra soft .— interior point of
S yand S . Thus «€lnty (Y 4) and #€
Inty, (S ).

Consequentially, # Elnt (.7 »)\Inty, (- 1).
Hence, Int (. 47 .»)Clnt 5, (. 7)) int 7, (7 1)
3. The proof follows from Theorem (3.16).
4. Since .4 and ./, are supra soft ~— open sets,
then by Theorem (2 17), the results follows.

Proposition (2.19).
Let 2 be a universal set and & is a set of pa-
rameters with respect to 2 and let { &},
k > 2, be a collection of supra soft topologies on
S o I S1ER, for all k€], then

l?’ltr'\” (7”[) :li’lty,(JT) :ryT .

Proposition (2.20).

3
If 1t () &, Then Intx<l (1)

KE]J

= Int,,(S1).

Proof. The result is follows from Proposition (2.19).

Example (2.21). Let 2 = {uy,up,u3} and & = {1, 2,
«3}. Define 3, &, as follows:

X = {<7¢7<7;m{(ﬂ1,{u1})7 (c2, {u2} ), (3, {us} )}7}
o1 {(gla {u17u2})7 (’927 {uZau3} )a (”37 {u2,u3} )}
and

% :{‘y@fy}(fm{(”17{“3})7(527{1’11})7(ﬁ37{u2} )}a}

2 {(e1,{ur,u2}), (2, {2, u3} ), (e3, {u2,u3} ) }

Then (2, 81, &), (Z, ¥,, &) are supra soft topo-
logical spaces. Now,

B B2 ={70,-7 5, {(e1, {1, 12}
X )7 (‘927 {u2au3} )7 (gSa {u2au3} )}}

Consider:

v ={(e, {m,u2}), (2, {ua,u3} ), (e, {ua, w3} )}
S 7y ={(e1, Z), (2, {u2,us} ), (3, {1, 5} )}
Sy ={ler, {ur,12}), (2, ), (e, {112, u3} ) }

I vy =l A, ua}), (e2, {uz, 15} ), (5, 27)}

T s ={(e1, ), (e, ), (e3, {u, u3} ) }

‘77'6:{(“7%))(527{1‘2"43})7(537%)}

={(e1,{u1,u2}), (2, 2 ), (e3, 2" )}

Now, .7 7+ € (_; B, and /71C/
,7, then .o, foralli=1,2,.
open.

Sforalli =1,2,
.,7 are supra soft » —
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So, we have:

@ @ @ @
{r/<p, '7°{7/"17‘/7"27‘/7"37‘/'7/'4“?7"5’

769 77

<7(/O,y

Now, . 7, €F,, for k = 1,2, then ./ 5,
and

Intd«(/ 5) = ./ », and lnt‘“n”z( ) =S 7.
Also, Inty, (Y ,) = ./ 9,. This example verifies
Proposition (2.19) and Proposition (2.20).

€ ¥%1N32

Definition (2.22). Let (2,.7 O 7 #) be a supra soft
+— space and ./ ,C.7 .. A point 7 €.7 4 is called an
supra soft »— exterior pomt of .7 4 if thereis ./ - €
cyao_y} such that €.¥,C .¥ .

Definition (2.23). Suppose (%, /Oy, , &) be a
supra soft ~— space and S 4 P The set of all
supra soft ,— exterior point of .7, is known as the
supra soft »— exterior of ., and is denoted by
exty, (S p).

Theorem (2.24). Let (#,.7 .0 7 #) be a supra soft
+— space and .7,C7 .. Then ext, (Y ) =
lnt_yf,,(gyy/).

Proof. Suppose that #<ext,, (7 ), then # is an
supra soft »— exterior point of ./, so there is
77 €S:0y suchthat /€7 ,C.7 " thatis # is

a supra soft .— interior point of .”,¢, hence # &
Inty, (7 4°), thus ext, (. ,)Clnt 5, (. 4°).

Assume ~€lnt,, (.7 4°), then « is a supra soft .—
interior point of .7 ,¢, hence there is &”7,-6{7”0,7}

such that #€. ,C .7 ,¢, thus by the definition of
the supra soft ~— exterior we have  is a supra soft
+— exterior point of ., hence ~€ext (7 ).
Therefore, ext (. 4 )2nt 4, (.S 4°).

Hence, exty, (Y ») = Ity (S 4°).

Theorem (2.25). If . ,C.7 .. Then ext, (7 ;%) =
Inty (7 )

Proof. Assume that #<ext, (7 ,°), then ~ is an
supra soft »~— exterior point of ./ ,¢, so there is

S 7 €S0y such that #€.7,C(7 /), but
S v = (7 4°)" which implies that  is an supra soft

+— interior point of . 4, hence # €Int (), thus
exty, (S 4 )Clnt (7 y).

Let #€Int,, (7 ), then « is an supra soft ,— inte-
rior point of .7 4, hence there is .y €.7.0 7 such

that /Ec(/7§y// Now, . , = (y///c)c, then

/€. 3C(S ) where . 5 E///O/ ., thus by the
definition of supra soft .— exterior we have ~ is a
supra soft .— exterior point of .7, thus
Z<€exty, (S 4°). Which implies that

exts (7 %) 2nt,, (S ;). Therefore, exty (7 ,°) =

Inty, (S ).

Theorem (2.26). Assume . ,C7 ;. Then
ext,y,,(,y"’{//) = (Cl,y,/(,)r//‘//))c.

Proof. Since

Ao (S y) = Nie; {7 7, S 9, is supra soft » —
closed that contains . 4},

then (Cl/,(y///))c = (ﬂiel {7 7' S 7'i<7 7115

supra soft » — closed and ./ ,C.& 7, ¥V i€l})

Now, .y, 1is supra soft .— closed and
S yCF 5, Vi€l then . ,.° is a supra soft .—
open and.” ;nfé&”ﬂ/ V i€l. Hence by De-Morgan
Laws we have:

(cly, (.S ,,))C:LI;I{S/%

But,
Int,, (///C

.7 ;‘issuprasoft.—open
and.s 7/',.C2L7_,7C Viel

S S 5 s supra soft ~—open
U’EI { and, 4 ;fé S S ViEel }’
thus (cls (S 4)) = Int,, (Y ,€). But from Theorem
(2.24), we have

exty, (S y) = Inty, (7 ,°). Hence exty (¥ ,) =
(Cltf/,,(zy,///))c.

Corollary ~ (2.27). Suppose .7 ,C. ;.  Then
oy (S y) = (exty (S p)).

Proof. The result follows by Theorem (2.26).
Proposition (2.28). If S wCS Then
(Cl/,( //)) lnty’,/(<,(////c).

Proof. The result direct by Theorem (2.24) and
Theorem (2.26).

3. Conclusions

The main results of this work are:

1 cly, (7 7) is the smallest supra soft »— closed set
that contain .5,

2 Cl/,(y/ }) =9 7UD/,(] /) for any S //Q(//{:,

3 lnt/,(Y’//) =

U Sy Sy, is supra soft «—open
=gt whlch contained in .7 o
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4.7, is a supra soft ~— openif and only if
lnt/,((///) = &////

5 exty,,(J//) = lntyﬂ(y_ﬂc).

61f.7 ,C.7 .. Then ext,, (. 4°) = Inty, (S p).

With the ideas presented in this thesis, the
following are some ideas and suggestions problems
for the future works:

1. Studying some other concepts in supra soft —
space such as pre-supra soft .— open, semi-
supra soft .— open, regular-supra soft .—
open, - supra soft ~— open, a- supra soft ,—

open and trying to investigating their
relationship.

2. Introducing the concept of supra soft ~— open in
fuzzy sets.

3. Studying the continuity, compactly and connec-
tivity in supra soft ~— space.

4. Planning to be introduced the separation axioms
in supra soft »~— space.
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