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Abstract

The idea of supra v-open set is introduced, and several different properties of supra
v-open set are proven. Furthermore, the notion of supra v-space has been presented and
which is satisfying the conditions of supra topology. In addition, the relations between
v-open set and supra v-open set have been shown. Finally, the concept supra v-base and
some of its properties were studied.
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1. Introduction

The notion of ¢- o —algebra is one of the important topics in real
analysis and probability. Ibrahim S. Ahmed [1], [2], [3], [4], and [5] introduced
some kinds of classes of sets, which are generalizations to g-algebra such as
& —field, a — field and a — o — field. Topology is offshoot of the mathematics
which deal with the study of those properties of sure stuff that remain invariant
under certain type of transformations as bending or stretching. In simple terms,
topology is the discussion of continuity, compactly and connectivity [6]. Njastad
in 1965 [7] was first introduced @ — open set concept as a generalization of
open set, where D € X is a @ — open iff D € (int(cl(int(D)))). Many authors
are interested studies @ — open , see [8] and [9]. The concept of A-algebra is
introduced by Ebrahim [10].

This article has been corrected with minor changes. These changes do not impact the
academic content of the article.
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The notion of B — the open set was studied in [11], where D € X is a 8
— open iff D € (cl (int(cl(D)))). A subset D € X is a § - open if VdeD
there is open E such that deE < cl(E) € D [12-14].

2. The main results

Definition 2.1: Let {§, }«ej, k = 2, be a collection of supra topologies on X and
V € X. Then V is called supra v — open set in X if there is T € Nyej S
suchthat #T €V where V # ¢ and T = ¢ where V = ¢.

Definition 2.2: The set of all supra v — open in X is denoted by Sv0, and
defined as:

Sv0y = {V:Vis supra v — open in X}.

Definition 2.3: The complement of a supra v — open set is said supra
v — closed set SvCy is denote to set of every supra v — closed.

Definition 2.4: Assume X be a universal set, {§,}xej » k = 2, be a collection of
supra topologies on X and let S0y be set of all supra v —open in X. Then
an ordered pair (X,8v0y) is called supra v —space concerning the given
supra topologies.

Proposition 2.5: Let X be a universal set and {§, }«ej , k = 2, be a collection of
supra topologies on X. Then S10, satisfies the conditions of supra topology
on X.

Proof: Since {8K}K€] , Kk = 2, be a collection of supra topologies on X, Then
Nej & is a supra topology on X, hence ¢, X € Nye &y. Consequentially,
¢, X € Sv0y.

Let {Vg,}g,e1 € SvO0x. Then Vg, is a upra v — open Vp; € 1. Hence, there
is {Tg}p,e1 € Niey i such that Tp, S Vg Thus Upge T, € Ug,er Vs, but
{Tg,3pe1 € Niey B and Ny T is a supratopology, which implies that
Upet Tp; € Ny &x. So, we have Upg,erVpis a suprav — open, that is
Up,e1 Vp, € Sv0y.

Therefore, (X, Sv0y) is a supra — topological space.

Definition 2.6: Suppose (X,Sv0y) is a supra v — space & b € X, then
V € X is said suprav —neighbourhood of b if there is D € Sv0y
containing b such that D € V.

Theorem 2.7: Let (X,8v0y) be asuprav — space and V S X. Then
V € Sv0y iff V includes supra v — neighbourhood of each of its points.
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Proposition 2.8: suppose {&}«e; are a family of supra topologies on X. If
T € §, forallk € ], then T € Sv0y.

Definition 2.8: Suppose (X,Sv0y) suprav —space & ¢ =Y € X, the
restriction of S0y relative to Y is denoted by (SvOx)|y and defined as:
Sv0x)|y ={R:R=VNY, for someV € Sv0x}.

Proposition 2.9: Let (X, S10y) be a supra v — space and ¢ #= Y < X. Then
(Sv0x)|y is satisfies the conditions of supra topology on a set Y.

Proof: Since (X, S10y) is satisfies the condition of supra topology on X, then
¢, X € Sv0x.Now, ¢ = pNY and Y = XNY, then ¢, Y € (Sv0x)|y.

Let{Rp }p,e1 € (Sv0x)|y, then Rp=VsNY where {Vp}g,er € Sv0x.
Hence UpgerRp,=Up,er(Vp, NY) = (UperVp,) N Y. But Ug,erVp, € Sv0x, so
we have Ug,er Rp; € (Sv0x)|y. This completes the proof.

Proposition 2.10: Let X be a universal set, and & be a nonempty collection of
subsets of X. If (X,%) is a measurable space over & —field, then
(X, &) is a supra — topological space.

Proof: Since (X, &) is a measurable space over § —field, then ¢ € §.

Since § is a nonempty collection of subsets of X, then there is
anonempty setVin g, but ¥V € X, by the definition of 6 —field, we have
X €F. Let {(Vglper €&. Then Vg, & UpeVp, X for all B; €1. Hence,
Up,e1 Vg, € §. Therefore, (X, ) is a supra — topological space.

The opposite of a previous proposition need not be true.

Example 2.11: Let X = {s,,5,,53,5,} and § = {{53{;‘1“}52{2}}{;;15;3}5{3 ;3;4}}

Then (X, &) is a supra topological space. In the other hand, (X, &) is not a
measurable space over § —field, since {s,} € §, but {s,} < {s,s,} ¢ &.

Proposition 2.12: Let X be a universal set and {&,}xej, k = 2, be a collection
of 6 —field on X. If V is a measurable setin &, Vk € ]. Then V is a supra v —
open set.

Proof: Assume that V € &, forallk € . If V = ¢ or V = X. We are done. So,
we assume ¢ # V # X and we get V € Ny¢) .

Since {Fy}xey, k = 2, is a collection of § —field on X, then Nye &y is
& —field on X, that is (X, Nyej &) is a measurable space over § —field, hence
by Proposition (2.10), we have N¢j & is a supra topology on X

Now, ¢ #V €V ,so Vis suprav — open set.
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Remark 2.13: The following example indicates that the supra« — space
(X, 810y ) is not a measurable space over § —field

Example 2.14: Let X = {x;, x5, x5, x,}. Define &, §,, &3, &, as follows:
&1 = {¢, {x1, %2}, g, 233, {01, %2, %33, X,
T2 = {9, {x1, %2}, {1, x5}, {623, {0, %2, %33, X3,
&3 = {@, {x1, 23, {xg, 23}, {22, 23}, {261, %2, x5}, X} and
&a = {d, {1, 22}, {xq, %3} {3}, {1, x5, %3}, X
Then (X, &), (X, &) , (X, §3) and (X, §,) are supra topologies spaces.
Now, Nie=1 e = {, {x1, %23, {x1, %3}, {1, X5, %33, X}
So, we have
Sv0yx = {, {x1, %23} {x1, %3}, {x1, %2, x3}, {201, %2, %4}, {24, %3, x4}, X3
Therefore, (X, S1v0y) isa supra v — space.
We note that {x,, x5}, {x;, x3} € Sv0y.

But {x, x,}N {x;, %3} = {x;} & S10. So, we conclude that (), Sv0y) is
not a measurable space over the § —field.

Proposition 2.15: If X is a finite set and §& is a collection of subsets of X such
that {p}#=F+{X}. If § is a A—algebraon X, then & issupra—
topology on X.

Proposition 2.16: Assume X is a finite set & {& Jxej, k = 2, be a collection of
A — algebra on X such that {¢} # T, # {X} Vke]. IfV € &, Vk €]. Then
V € Sv0y.

Proposition 2.17: The supra v — space (X,Sv0y) is a measurable space
over a — o — field.

Proof: Assume that (X, S1Oy) is a supra ¢ — space, then by Proposition (2.5),
we have (X,Sv0y) is a supra — topological space. Hence ¢, X € Sv0y.
Now, if V,,V,,.. € Sv0y, then Uy, V, €% Thus, S0y is a—0o—
field on X. Therefore, (X, $1704 ) is a measurable space over a — ¢ — field.

Proposition 2.18: The supra v — space (X,Sv0y) is a measurable space
over the a — field.

The converse of the Proposition (2.18) need not be true.

Example 2.19: Let X =R and & consist of all finite disjoint unions of right —
semi-closed intervals. Then (X ,§) is a measurable space over o — field. But
(X, %) is not supra v — space.

Since if (X, &) is supra v — space, then (X, &) is a supra topological
space, this is a contradiction.
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o
n=1

Because if we take V,, = (0, 1- (1/n)], n=1,2,..., then V, € § Vn, but
V,=0,1)¢ F.

Conclusion.

The main results obtained are:

1.

Let X is a universal set, and {&,}xe; , k = 2, be a collection of supra
topologies on X. Then Sv0 satisfies the conditions of supra topology on
X

2. Let (X,8v0y) be asupra v — space and V € X. Then V € Sv0y iff
V includes supra v — neighbourhood of each of its points.

3. Let {& e be a family of supra topologies on X. If T € &, for all k € ],
then T € Sv0y.

4. Let X be a universal set and {&, }xej, k = 2, be a collection of § —field on
X. If V is a measurable set in &, Vk €]. Then Visasuprav —
open set.

5. The suprav — space (X,Sv0y) is a measurable space over o« — o —
field.

References

(1]

(2]

(3]

[4]

[5]

[6]

[7]

S.H. Asaad, I. S. Ahmed, and H. H. Ebrahim, “On Finitely Null-addi-
tive and Finitely Weakly Null-additive, Relative to the o-ring,” Bagh-
dad Sci. ., vol. 19, no. 5, pp. 1148-1154 (2022).

A.S. Mohammed, S. H. Asaad, and I. S. Ahmed, “New properties of
strongly regular leftalmost semi-group,” J. Discret. Math. Sci. Cryptogr.,
vol. 25, no. 2, pp. 615-622 (2022), doi: 10.1080/09720529.2021.1982491.
I. S. Ahmed, H. H. Ebrahim, and A. Al-Fayadh, “y— algebra of Sets
and Some of its Properties,” Iraqi |. Sci., vol. 63, no. 11, pp. 4918-4927
(2022), doi: 10.24996 /1js.2022.63.11.28.

I. S. Ahmed, S. H. Asaad, and H. H. Ebrahim, “Some new properties
of an outer measure on a o—field,” J. Interdiscip. Math., vol. 24, no. 4,
pp. 947-952 (2021), doi: 10.1080/09720502.2021.1884386.

I. S. Ahmed and H. H. Ebrahim, “Generalizations of o-field and new
collections of sets noted by 6-field,” AIP Conf. Proc., vol. 2096, no.
20019, p. (020019-1)-(020019-6) (2019), doi: 10.1063 /1.5097816.

K. Sachin, Topology. Excel Books Private Limited, University Phag-
wara (1991).

O. Njastad, “On Some Classes of Nearly Open Sets,” Pacific |. Math.,
vol. 15, no. 3, pp. 961-970 (1965).



654 W. M. RAOOF AND L. S. ABDALBAQI

[8] A. A. Nasef, A. E. Radwan, and R. B. Esmaeel, “Some properties of
a-open sets with respect to an ideal,” Int. J. Pure Appl. Math., vol. 102,
no. 4, pp. 613-630 (2015), doi: 10.12732 /ijpam.v102i4.3.

[9] M. Caldas, “A note on some applications of a-open sets,” Int. .
Math. Math. Sci., vol. 2003, no. 2, pp. 125-130 (2003), doi: 10.1155/
S0161171203203161.

[10] H. H. Ebrahim and R. Ali, “A-Algebra With Some Of Their Proper-
ties,” Ibn AL- Haitham ]. Pure Appl. Sci., vol. 33, no. 2, pp. 72-80 (2020).

[11] M. Ali, A.-R. Massed, and A.-]. Mohammad, “3*-Open sets and 3*-
continuity in topological spaces,” Thai |. Math., vol. 8, pp. 142-148
(2014), doi: 10.1016/j.jtusci.2013.09.006.

[12] M. Caldas, S. Jafari, and M. Kovar, “Some Properties of 8 -open Sets,”
Divulg. Math., vol. 12, no. 2, pp. 161-169 (2004).

[13] Shubham Sharma & Ahmed ]. Obaid. Mathematical model-
ling, analysis and design of fuzzy logic controller for the con-
trol of ventilation systems using MATLAB fuzzy logic toolbox,
Journal of Interdisciplinary Mathematics, 23:4, 843-849 (2020), DOL
10.1080/09720502.2020.1727611.

[14] A. M. Abd El-Latif. Results on fuzzy supra soft topological spaces,
Journal of Interdisciplinary Mathematics, 22:8, 1311-1323 (2019), DOL
10.1080/09720502.2019.1698804.

Received September, 2023



