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Abstract

This paper work new and unprecedented definitions of sets, which we have named
supra fan, supra. delta fan, supra. semi delta fan sets, which are generated by three sets of
specific type of supra open sets, it was utilized supra open, supra delta open, supra. semi
delta open sets with special conditions. It is highlighted many details of these new types
of fan sets, their axis, blades and their annular sets using tables. Attention is given to the
interior and the closure of these three types in supra topological spaces. The research was
further enriched numerous and diverse examples. Subsequently, the focus shifted to supra.
semi delta fan sets to prove lemma and theorem.
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1. Introduction

In 1963, Levine [6] and several other scientists introduced generalization
to the principles of topology such as semi. open, §.open and pre-open ... etc.
and related notions such as interior, closure and other concepts adopted
in topology, for more information see [2, 3]. Let (C,7c) be a topological
space then the interior and closure operators on a subset B of the universal
set C are usually represented by int(B) and cl(B) [4]. In 1968 Velicko
[11] introduced the notions of regular open and then defined delta-open for
short (8.open) and §.closed sets as follows: A subset B is termed &.open if
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for every ¢ € B there is a regular open set O such that ¢ € O € B, the
complement of §.open is referred to §.closed, for more information you can see
[1, 5, 10]. Recall that the sub collection 77 of the power set of C is designated
as supra topology on C if ¢, C € 7 and it is closed under arbitrary union see [7].
We symbolized the collection of supra dsemi.open (resp. supra Ssemi.closed)
sets by S. 8s.0(C, 1) (resp. S.8s.C(C,t3)) and the family of supra regular open
(resp. supra Sopen, supra semi-Sopen) is symbolized by S.regO(C,t3) (resp.
S.80(C, 1), S.8s0(C, 2)) [8].

In this paper we created a new type of sets inspired by supra sets which we
named supra fan and this type was generalized to supra delta fan and supra semi
delta fan. The diversity of these sets gives rise to equally importance types for
fan sets which we have named blade, supra delta blade and supra semi delta
blade sets. Through this of blade-types, we have addressed new types in a new
scientific research approach in the field of topology, which we have called supra
annular, supra delta annular and supra delta semi annular sets. we were also able
to create what was called axis with a new technology that serves our future
work, but after generalizing it to supra-axis, supra delta-axis, and supra delta
semi-axis. These components can be envisioned as a system of hidden fans, with
all their elements forming patterns that vary according to the space from which
they are created.

2. Supra Fan sets
In this section, we will introduce a new perception of sets in supra
topology.

Definition 2.1: Let (C,73) be a supra topological space, F is called supra fan set
(for short S.fan set) if there are there supra open sets O; € rg,i =1,2,3 with ,
and 0;N0; =0;; # ¢,Vi,j =123, and 01, N 013 =, 01, N 0,3 = ¢,
0:3 N 053 = ¢ such that F = 0;, U 0,3 U O,5. If there is a term ¢ € C such that
¢ & F with ¢ € S.cl(0;,) US.cl(033) U S.cl(043), then ¢ is called the supra
axis or S.axis for short of the S.fan set F and O;; is called S.blade set. The
complement of S.fan set is called S.air set.

Definition 2.2: Let F be a S.fan set generated by the sets 0, 0,, 03 € (C,73)
with S.axis ¢ of F. Then any set B = {x,y,z} in C such that x € 0,5, y € 0,3,
z € Oy3 is called supra annular (briefly S.annular) set of the S.fan set F, as
shown in Figure 1.
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Figure 1
Fan set and its axis with blades and annular sets
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Example 2.3: Let C = {v;,V,,V3,V4, Vs, Ve} With supra topology 72 = {¢,C,
(Vo v2 b v, vad e valy v vas vad (Vs va ved (Vi Ve vas Ve {Vs, Vs, vz, Ve,
{VZ'Vl'v3lv4'v6}' {V31V4—}' {Vl,V3,V4}, {VS'V4—JVZ}' {Vl,V3,V4,V2}, {V3,V2,V5},
V3, va, vs) (v, va,va, vs) (v, vs,va, vsh (Ve Vi, Vo, vs) (s, v2, i, Vs, Vs
{v1,v3, s}, {vs, va, Ve, Vs ), {Vs, Vi, Vs, Vi, Ve}, {Va, V3, V4, Vs, V6 ). The Family of
S.fan sets is {C, {vi,vs,vo}, Ve, Vi, Ve Vo, v}, {vi,vs, o), {vy,vs,vs, 53,
e Vi, Va, Vo, Va}, V1, V3, Vs, v}, {vs, v, Vo }, (Vi v, v, v, s}, {ve,v3,v4),
{v1,v3,Vs,vu}, {v3,Vs,v5,v4}}. We note that the S.fan set C generated by
{vi,v2}, Ve, V1, V4, Vs, v3}, {Ve, Va4, V2, Vs, V3 } which is component three S.blads
are {v1}, {ve, Vs, v3, 4}, {v,} with S.axis equal to ¢ . The S.fan set {vy,v,,v,}
generated by {vi,Vv,}, {v1,vs}, {v4,v,} which is component three S.blads are
{vi}, {va}, {vo} with free S.axis.

Remark 2.4: Any (S. fan, S.5fan, S.sdfan) set contain from three elements then
that annular of its self. See example (2.3) {vy, vy, v, } generated by several ways,
the only S.annular is {vy, v, v,}. Also referring to the example(2.3), we note that
{ve,Vv1,v,} is a annular set to {vg, V1, V4, V5, 3}, while it does not form a fan set.

Regardless of the details of the calculations, the following example shows
that S.axis is not an empty set.

Example 2.5: Let C = {o04,0,,05,04 05, 06, 07,05} with supra topology
s _

7¢ = {$,C,{01,0,}, {06,01,03}, {05,0,,03}, {06,01,0,,03}, {05,04,0,,03},

{0,, 05, 04, 01, 03}}. See that the S.fan set {0,, 0,, 05} which is generated by {0,

0,}, {0¢, 01, 03}, {05, 05, 05 }has S.axis of three elements are 0,, 0, 0g.

3. S. delta fan and S. semi delta fan sets

In this section we will present the previous concepts in supra structure
under influence of §-open sets.

Definition 3.1: Let (C,7{) be a supra topological space, F is called S.5fan set
(resp. S.s6fan) if there are three S.Sopen (resp. S.sSopen) sets 0; € T, i =
1,2,3 with 0; N 0; = 0;; # ¢,Vi,j = 1,23, and 01, N 013 = ¢, 012 N 0p3 =
@, 0153 N 0,3 = ¢ such that F = 0;, U 0,3 U 0,3. If there is a term ¢ € C such
that c&F with ¢ € S.cls(01,) US.cls(0,3) US.cls(043) (resp. cE€
S.sclg(012) Uc € Scls(0,3) Uc €S cls(043)), then ¢ is called S. daxis
(resp. S.sdaxis) of the S. §fan (resp. S.séfan) set I and O;; is called S. §blade
(resp. S. sdblade) set. The complement of S. §fan (resp. S. sdfan) set is called
S. Sair (resp. S. sdair) set.

Definition 3.2: Let F be a S. §fan (resp. S.séfan) set generated by the sets
04,0,,05 in a supra space (C,7g) with S. Saxis (resp. S.sdaxis) ¢ of F. Then
any set B ={x,y,z} in C such that x € O;,, y € 0,3, z € 0,5 is called
S. dannular (resp. S.sdannular) set of the S. §fan (resp. S.séfan) set F.
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Remark 3.3: It is known that any S. §-open is S.open, therefore any three
S. dopen sets generate S. §fan set actually generate S.fan set.

Example 3.4: Let C = {v;,v,,v3,v,} and let 18 = {¢, C, (v}, (v}, {vo, w1},
(va, v}, {v3,v2}, {v3,v2,11}}, then the family of S.30(C,73) ={¢, C,
{vg, vy, vi}, {vs,v2}, {vs, v} {va, vi}, {v2}, {v1}}. There is only one S. §fan set
is {v3,v,,v,} generated by {v,,v;}, {v;3,v,} and {v3,v,}, so the S. §blades sets
are {v;},{v,}, {vs} and the S. dannular is {v3,v,, v}, the S.8axis of the S. §fan
set is {v,}. It is clear that {v3, v,, v;} is also S.fan set.

To generalize the previous concepts for the purpose of benefiting from
them, we will use supra semi delta open sets.

Example 3.5: Let C = {o,, 05, 03,04} with supra topology 73 = {¢, C, {04,0,},
{03,0,}, {03,0,}, {05,04,0,}}, the collection of S.50(C,t2) = S.s60(C,13) =
{¢#,C}. Thus (C,t2) has only one S.fan set {03,0;,0,} generated by
{o01,0,},{03,0,},{03,0,} with three §.blads are {0,},{0,}, {03} and have S.axis
which is the element o,, the only S.annular set of S.fan is {03, 01, 0,} and hasn’t
any S.dfan or S.séfan set.

Example 3.6: Let C = {04, 0,,05,0,} with supra topology 72 = {¢,C, {0,},
{03}, {01,0,}, {03,0,}, {05,0,}, {03,01,0,}}, the family of S.80(C,td) is
{¢, C, {03,01,0,}, {03,05}, {03,0,}, {03}, {01,0.}, {02}} and S.s60(C,7¢) is
{¢,C, {03,01,0,}, {03,0,}, {04,03,0,}, {03,0:}, {04,03,01}, {03}, {04,035},
{04,053}, {04,01,0,}, {0,}, {04,0,}}. Note that {05,0,,0,} is the only S.fan set
generated from {{oq,0,}, {03,0,}, {03,0:}} and {o03,0,,0,} is also S.6fan set,
while there are many sets of type S.séfan set such as C, {04, 03,0,},
{04,03,01}, {04, 04,0, } and others.

4. Properties of fan sets via supra. § and supra semi & sets

Definition 4.1: In a supra space (C,t3), the supra interior fan (resp. supra
interior §fan, supra semi interior §fan) set of K € C is symbolized by S.int_fan
(K) (resp. S.intgen(K), S.intgen(K)) is defined by S.intg,,(K)=U{F <
C:Fis S.fan setand F € K}(resp.S. intgs,, (K)=U{F S C: F is S.&fan set and
F € K}, Sgintsen (K)=U {F € C:F is S.s6fansetand F € K}).

Definition 4.2: In a supra space (C,7g), the supra closure fan (resp. supra
closure §fan, supra semi closure §fan) set of K € C is symbolized S. clgqp (K)
(resp. S.clspan(K), S.s clspan(K)) and defined by S.clgn(K) = N{A S C: A is
S.air and S.4orm air set with K € A} (resp.  S.clgrn(K) = N{A S C:A is
S.8air and S.qorm Oair set with K € A}, S. clgsran(K) = N{A € C: A is S.s8air
and S.4orm SOair set with K € A}).

Example 4.3: In example (2.3), the family of S.s60(C,t3)is {¢, C,
{v3, V1,5, V6, Va}, {V6, V2, Vs, Va} {Ve V2, vs} {va,ve, va} {vs,vi} {v2})
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S.intgyn ({v1)=S. intsean ({v1}) = S.intsean({v1}) = @, S.clgan({v1}) = S.clsgan
({v1}) = {ve, v1} and S. clgsgan ({v1}) = {v1}.

Remark 4.4: It is not necessary that S. clg,,(¢), S. clsan (@) is equal to ¢, also
S.intg,, (€), S.intge,(C) may not equal to C as the following examples shows.

Example 4.5: In example (3.6) , the family of S.reg0(C,t¢) is {¢,C, {0,},
{0201}, {03}, {03,011} S.clgan(P) = S.Clsran(@) = {04}, S.inten(C) =
S.intsan (C) = {01, 03,02}

Lemma 4.6: Let B be a subset of a supra space (C,t3), then (S. Clssfan (B))C =
S.intsspan(BC).

Proof: Let ¢ € (S.clgsran(B))€, so ¢ & S.clgsran(B) that’s mean there is a
S.sdair set A such that B € A with ¢ € A (4.2). Thus A€ is S.séfan set which
containing ¢ such that A° € B¢ implies ¢ € S.intggs,, (BS) (4.1).

Proposition 4.7: Let B be a subset of a supra space (C,t8), then c €
S. clgsran (B) if and only if for every S.sdfan set F containing ¢, F N B # ¢.

Proof: Let c € S. clgspan (B) and assume there is a S.séfan set F containing ¢ with
FN B = ¢, hence FC is S.sbair set that containing B. Now S. clgpan(B) is the
intersection of S.sair sets which containing B (4.2), hence c € F¢ which is a
contradiction. Conversely: Suppose ¢ & S.clggran(B), s0 ¢ € (S. clsgran (B))€
implies ¢ € S.intgss,,(B€) (4.6). Therefore ¢ € U{F € C: F is S.s8fan set and
F € B¢} that’s mean there is a S.s6fan set F containing ¢ with F S B¢, thus
F N B = ¢ which is a contradiction.

Theorem 4.8: Let X,Y be two subsets of a supra space (C,t2), then the

following properties hold:

1. (S.intgsean (X)) = S. clssran (X);

2. if X € S.s8air(C,t2), then S.clggrn(X) =X and if X € S.s8fan(C, T3),
then S. intgge,, (X) = X;

3. if X<V, then S.intgs,,(X) € S.intgsen(Y) and S clggran(X) €
S. clsstan (Y);

4. X S S.clggran(X) and S. intgg., (X) € X;

5. S. ClsSfan (S ClsSfan (X)) =S Cls&fan (X) and S. intgsfan (S intssfan (X)) =
S. intgggan (X);

6. S.clystan(X) US. clgsgan(Y) € S.clggran(XUY)  and  S.clgsran(XNY) S
S. ClsSfan (X) ns. ClsSfan(Y);

7. S.intgspn (X NY) € S.intgsen (X) N S.intgsra, (Y)  and  S.intggp, (X) U
S. intggan (Y) € S.intgge, (XU Y).
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Proof:

1.  Follows from lemma (4.6)

2. Follows from definitions (4.1 and 4.2)

3. Let c € S.intgg,,(X), then there is a S.s6fan set F contain c¢ such that
ceEFCcX, since XS Y then c € FCY, hence c € S.intgse,, (Y). Now let
€ € S. clggpan (X), then for all S.séfan set F contain ¢, FNX #= ¢ (4.10)
which leads to FNY # ¢ for all S.s6fan set F contain ¢ implies ¢ €
S. Cls&fan (Y)

Directly followed by (4.1, 4.2)

Obvious due to the nature of the definitions.

Consider ¢ € S. clggpan(X) U S. clggran (Y), then c € S. clggpan (X) or c € S.
Clssean(Y). If ¢ € S.clggran(X), hence by (3) c €S.clgsan(XUY). If
C € S. clggpan (Y) then in the same way it will be ¢ € S. clggrn (X UY). Now
let ¢ € S.clgsran (X NY), hence FN (XNY) # ¢ for each S.séfan set F
contain ¢ (4.7) and hence FNX# ¢ and FNY # ¢ [9]. Thus by (4) we
have ¢ € S.clggran(X) and c € S. clgsan (Y) implies ¢ € S. clggran(X) N
S. ClsSfan (Y)

7.  Follows from (1) and (6).

o vk

5. Conclusion

In this research, an unconventional type of sets was presented, that
essentially depends on the union of sets, which justifies our reliance on the supra
topology. Due to the large number of calculations required to obtain such sets,
the computer was used. The introduced set is a new set that has not been
previously discussed. We called it the set of fans. From it, related sets were
derived, including axes, blades and annular sets. This study serves as a
foundation for our study of new topological applications about amino acid
chains and their use in therapeutic and diagnostic issues, such as cancer and
diabetes.
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