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ABSTRACT

The concept of bounded set within this set or space is given by many
authors. A bornology is defined on soft set to solve the problems of
boundedness for the soft set. Also, we construct soft base and soft subbase as a
part of fundamental construction for bornological soft sets. Furthermore, It is a
natural to study fundamental construction for bornological soft sets, such as
soft subspace, product soft bornology and soft bornological isomorphism.
Additionally, a family of bornological soft sets can be a partial ordered set by
partial ordered relation and we prove that the intersection of bornological soft
sets is bornological soft sets but the union of bornological soft sets is not
necessary to be bornological soft sets. The left-right translation is soft
bornological isomorphism and the product of bornological soft sets are
bornological soft sets. Finally, generate soft bornological structure whose
elements are soft unbounded sets.
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1-INTRODUCTION

Previously, to solve the limitation or
bounded problem for any set or space, the concept of
bounded set within this set or space are given. An
idea emerged since 1977, [1] to form a structure is
called bornology £ on a set X to solve the problem of
limitation for a set X or any space in general way. In
other words, if we have set X a collection bornology
of subsets of X such that 8 covers X also, g is stable
under hereditary and finite union see [2], [3], [4], [5]
Molodtsov [6] proposed the soft set theory in 1999 as
a new mathematical tool for dealing with uncertainty
modelling problems. See [7-14].

The main goal of this work is to solve the
problems of boundedness for the soft set by
constructing new structure that is called bornological
soft sets. Also, we constructed new soft bornological
structures in different ways. For example, we

*Corresponding author at: Department of Mathematics,
College of Education for Pure Science/ lbn Al-Haitham, University of
Baghdad, Baghdad, Irag;
ORCID:https://orcid.org/0000-0001-5340-3020
Tel:+9647711835959
E-mail address: niraan.s.j@ihcoedu.uobaghdad.edu.iq

204

constructed soft bornology from soft subbase as well
as, we give many results and properties on
bornological soft sets. It is a natural to study a
fundamental construction of this new structure such
as subspace of soft bornological, product soft
bornology and soft bornological isomorphism.
Furthermore, that a family of bornological soft sets
can be partial ordered set, every soft power set of a
soft set is bornological soft sets, the composition of
two soft bounded maps is soft bounded map, the
intersection of bornological soft sets is soft
bornological set, the left-right translation is soft
bornological isomorphism and the product of
bornological soft sets is bornological soft sets.
Finally, generate soft bornological structure whose
elements are soft unbounded sets.

2-PRELIMINARIES

The definition and some results about the
soft set theory are presented.
Definition(2-1) [6]: U denotes a universal set, while
E denotes a set of parameters. The pair (§,A) is
called a soft set under U where consisting of a subset
A of E and a mapping é: A — P(U).
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ie &= {(e,f(e)),e €A é(e) e P(U)}.

Propositions (2-2) [7]:

1.1f A = @, then &é(e) = @, we write (@, D) is an
empty soft set @.

2.1f A =E,then &(e) = U, we write (U,E) isa
universal soft set U.

3.IfLc A, and &(e) € &' (e), we write
¢ LEE,A).

4.1fL=A, é(e) cé'(e)and &' (e) < é(e), we
write (¢,L) = (&', A) to soft set are equal.

5. The soft union and soft intersection are.

E(e)ué'(e),e € LUA, wewrite (§,L) U (¢',4)

((e)né'(e),e e LN A, wewrite (¢,L) N (§',A).

6. (§,A)° ={&(e):e € E}, where &(e)¢ =
U\¢(e).

7. The composition of two soft sets is soft set.

Example(2-3) [8]: Suppose that there are five cars in
U = {cy,¢3,¢c3,¢4,¢5} and

E = {eq,e,,e3,64,€5,6€ €7, 65} IS aset of
parameters.

e; = costly, e, = beautiful, e; =sport, e, = cheap,
es = luxury,

eg = modern, e; = in good repair, eg = in bad
repair.

The parameters e; € E. L = {e,, e3,€4,€5,€7}
§(ep) ={ca,c3,¢5},8(e3) = {cp,ca}, E(es) =
{c1}.€(es) = U, &(e7) = {c3,c5}. A= {ey, €5 ..., 67}
§'(er) ={c3,c5},¢'(e3) = {cs}, §'(e3) =

{ca,ca}, &' (es) = {13, &' (es5) = {cz, C3, ¢4, C53,

§'(eg) =¢&'(er) ={c3}. LN, A)=(En

&', {es, e, €5, 673), Where (§ N &) (e3) = {cy, ¢4l

€ néNes) ={c}, (€n§N(es) ={czc3,¢8c53 (N
§(e;) ={c3}- §, L) U (§,A) = ué' e ey...e.}),
where (§ U £")(ey) = {c3,¢5}. (U EN(er) =

{ca 304,653 (§UED(e3) ={c, 00}, (EUE ) (es) =
{ci}, §UEN(es) = U, (§UE)(es) = {c3} (§U

&N (e7) = {c3,cs}.

(& L) = (&% {eq, 2, €3, €4, €6, €7, €5}), Where £€(e,) =
U,§(ez) = {c1, ¢4},

§(e3) = {c1,c3,¢5},8°(es) = {ca,¢3,¢4,¢5},E(e6) =
U,&°(e7) = {c1, ¢4}, &(eg) = U.

Note: We denote the soft set by X = (¢, 4).

Definition (2-4) [7]: Let & € S(U), where S(U)
referred to the set of all soft sets over U, the soft
power set of ¢ is characterized with
P ={E&iel)

|P(&)| = 2Zecel(@)]
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where |€(e)| is cardinality of &(e).

3-BORNOLOGICAL SOFT SET

In this section, we constructe a new structure
known as a bornological soft set and discuss its
definition as well as some results.

Definition (3-1): X be a soft set. A bornology on X
is a collection of subset of X

1 — f covers X;

2- fBeB,3AEC B, thend € B;

3 — f3 is stable under finite soft union.

Then, (X, /) isa bornological soft set. And,
its elements are called soft bounded sets ( BSS). We
can satisfy the first condition in different ways.

If the whole set X belong to the bornology or
Vx € X,{x} € Boror X= Uz B

Now we discuss the types of soft
bornological sets:

e Let X be a soft set, 3,; be the collection of all soft
bounded subsets of X, then (X, B4;5) is a discrete
bornological soft set.

e Let X be a soft set, [?fin be the collection of a finite
soft bounded subsets of X, then (X, f;,) is a finite
bornological soft set.

e Let X be a soft set, 8, be the collection of all usual
bounded subsets of X, then (X, 3,,) is a usual
bornological soft set.

We can denote for bornological soft set by BSS.

Definition (3-2): If (X, ) be a bornological soft set.
Then a soft base S, is sub collection of soft

bornology 3, and each element of the soft bornology
is contained in an element of the soft base.

Example (3-3): Suppose U = {ry, 1,13}, A =
{ell 92}’ X = {(ell {rly rZJ r3})r (eZI {rlr r2) r3})}' And

Example (3-3): Suppose U = {ry,1,,13},A =
{e1, €2},

X = {(e, {r1, 12,13}, (e, {r1, 12, 131)}. And
E = {6, X, {(e, {1 D}, {(er, D}, {(er, {31},
{(e, {r, 2D} (e, {r1, 13D {(er, {12, D3,
{(e2, {r D} {(e2, {2 D} {(e2, {rs D} {(e2, {r1, 2D},
{(ez, {r, 13D} {(ez, {2, 3D} {(eq, {r1), (€2, {n D},
{(Cer, {1 D), (ez, D} {(er, {1 D), (&2, {31},
{(er, {1 D), (ez, {ri, D} {(er, {1 D), (2, {r1, 3D},
{(er, {1}, (ez, {12, 13D} {(e1, {2 ]), (2, {r D},
{(er, (D), (ex, {ru D} {(e1, {12, (2, {3},
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{(er, {r2}), (2, {r1, 2D}, {(er, {12 D), (e, {r1, 13D},

{(e1, {r2}), (2, {r2, 13D} {(er, {13}), (€2, {1 D},

{(e1, {r3}), (2, {2 D}, {(er, {r3D), (e2, {131},

{(e1, {r3}), (ez, {r,, D} {(e1, {13}), (2, {r1, 13D},

{(e1, {r3}), (ez, {ra, s D} {(er, {1, 12 D), (2, {1 D},

{(er, {r1, 12}, (2, {2 D}, {(er, {r1, 12, (2, {13 D)},

{(er, {r, 2, (ez, {r1, D} {(eq, {r1, 12D, (e, {1, D},
{(er, {r1, 2, (2, {12, 3N} {(e, {r1, 13}, (e, {1 D},
{(er, {r, 13D, (ex, {ru D} {(er, {11, 13D, (2, {rs D},

{(er, {r, 13D, (ex, {r, 2D} {(eq, {r1, 13D, (e, {r1, 13D},
{(er, {r,13}), (2, {12, 3D} {(ey, {r2, 131, (€2, { D},
{(e, {r2, 13}, (2, {2 D} {(er, {12, 73, (€2, {13},

{(eq, {r2, 13}, (ep, {r1, e D} {(eq, {2, 131, (2, {r1, 13D},
{(e1, {r2, 13}, (2, {12, 13D} {(er, { 1D, (e, UD},

{(er, {m2}), (e2, U}, {(e1, { 13}), (e, U)},

{(er, {1, 12}, (e2,U)}, {(ey, U}, {(e2, UD},

{(er, {1,713}, (e2, )},

{(e1, {12, 13}), (e2,U)}, {(e1, U), (&2, {r1 D},

{(e1, U), (2, {r21}, {(e1, U), (€2, {rs D},

{(e, U), (e2, {r, D},

{(e1, U), (&2, {r1, 13D}, {(e1, U), (e, {12, s D}}-

It clear that (X, 8) is a bornological soft set.
Now to find the soft base of j.
ﬁo = { X, {(e1, {r1, 12}, (ez, {r1, 2D}, {(e, {r1, 12}),
(e, {r1, 13D} {(eq, {r1, 121, (e, {ra, 313,
{(er, {r1, 13}, (ez, {r, D} {(e, {r1, 13, (e, {r1, 1},
{(er, {r,13}), (2, {2, 3D} {(ey, {r2, 131, (€2, {r, 2D},
{(e1, {2, 13}, (ez, {r1, 13D} {(er, {ra, 131, (€2, {r2, 131},
{(er, {r}), (e2, U}, {(e1, { m2}), (e, U)},
{(er, {73}, (e2, U}, {(er, { 11, 12}), (2, U)},
{(er, {1, 13D, (e2, U)},
{(e1, {72, 13}), (e2,U)}, {(e1, U), (2, {r1 D)},
{(e1, U), (e2, {21}, {(e1, U), (€2, {31},
{(e, U), (e2, {r, D},
{(e, U), (e, {ry, 131D} {(e1, U), (e, {2, 131}
Oorf,={X}.

Definition (3-4): (X,f) is a bornological soft set,
and S is a family of subset of X, S is said to be soft
subbase for S if the family B, ={BEX:X =
Uges s, s € S} forms a soft base for 3.

Theorem (3-5): If X # @, then a family S of subsets
of X, such that X = Ujgegs forms soft subbase for
a soft bornology £ on X.

Proof: To prove this, we must show that the family
fo={BEX: X= Us ,S € S} forms a soft

SES
base for a soft bornology on X.

. VSsES= sEX=>s5=5Us =s€f =

S € f,.
Thus, S cover X, then 3, is covering X.
ii. |If By,B,€ B,
U Si =By =Ufinsi U i, By=Ufins;
fin fin

By U By = Ufi sk Usk = B, U B, € f.
fin
That means there is 5 on X for which /o
form a soft base for 8. Thus B, is forms soft base for
a soft bornology on X, by Definition of soft base, S
form a soft subbase for j.

Example(3-6):
U={24}A4={ey, e;}. X ={(e,{2,4]), (e;,{24D},
S = {{(e1, 12D}, {(er, (41}, {(e2, 21}, {(e2, (41}}-
Then S is a soft subbase for 8 since
Bo = {X,{(e1, UD}, {(ez, )}, {(e1, {2), (e, UD}
A(er, {4}), (e5, U)3,
{(e, U), (e2, {21}, {(e1, U), (e, {41)}}. Or By = {X} are
soft bases for .
By the following theorem, we prove that a
family of soft bornology can be partial ordered set by
a partial ordering relation.

Theorem (3-7): Let {B,,,}.me; is refer to a collection
of all bornological soft setson X, " < " is
a partial ordering relation if
(ﬁm < En) < (ng € gm = VBm € ﬁn) for
allm,n el
Proof:
i. Since B, < Bm. Then B, € B, forallm € I. So,
" < " is reflective.
ii. Suppose that §,,, < B, and 8, < f5,,, for all
m,n € 1. Then B,, € B,, and B, € B,,,. SO, By =
B, and” < is anti-symmetric.
iii. Suppose that 5,,, < f8,, and 3, < B for all
m,n, k € 1. Then 3, € B, and j3,, € fB. So,
B € Bi. Itimplies that 8, < B, and”’ <" has
transitive property.
Then {B,,}me; is partial order set.

Theorem (3-8): Every soft power set P(B) of soft
set B is bornological soft set over the soft set 5.
Proof: Since the soft power set of B is P(B).
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To prove its bornological soft set , we must
satisfy the three conditions:
i. Since B € P(B), then P(B) covers B;
i.if ASB and BeP(B), then A€ P(B;
(hereditary property )
iii. Let 4; € P(B), for all i =1,2,...,n and since
(union of finite soft set is also finite soft set)
UTeicn A; is sOft set. And Ui, A; € P(B). It follows
that Ui, 4; € P(B).

Then P(B) is soft bornology on B. Hence
(E, P(E?)) is called a bornological soft set.

Definition(3-9): Let (X,5.),(Y,5,) be two
bornological soft sets and ¥: (X, ;) — (Y, ;). If
the image for every soft bounded set in B, is soft
bounded set in f,, then 1 is called a soft bounded
map.
That means vV B € B, — Y (B) € f3,.
Let X,Y,Z be three bornological soft sets and
P: X —Y, ¢p: Y — Z be two soft bounded maps.
From the definition of the composite map ¢ o
Y: X — Z is soft bounded map.
Proposition(3-10): The intersection of bornological
soft sets is also bornological soft set (X, 8; N ).
Proof:
i. Since B and ' are soft bornologies on X that
mean the condition of the covering is hold. vx €
X, {x} € f and Vx € X, {x} € B'. That means
vx € X, {x} € B,B' then {x} € A . Then
B 0 B’ cover X.
ii. LetBef, Np, Then, B € B, B € f, Since
1, B, soft bornologies , then if there exact
M E B suchthat M € B,,M € j, thus M €
S O f5,. S, the hereditary properties are hold.
iii. LetA, Bef, NG, ThenAd,Bef,andA, B €
5. Since 8, 5, soft bornologies , then
i U Bep;and

AT
UBef,.S0,AUB €B,Np,.

A
Notice that £, i 3, defines a soft bornology

and (X, 8, 0 j3,) is bornological soft set.
By the next example, we show that the union of two

soft bornological sets is not necessarily to be a soft
bornological set.
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However the union of bornological soft sets

(X, 3, U B,) is not necessary to be bornological soft
set.

Example (3-11):Let U; = {R,Y},U, = {R,B},A =
{en, €23, X1 = {(e1, {R,Y}), (e2, {R, Y},

X; = {(e1,{R,B}), (e, {R, B})}.

Br = {8,X4, {(e, {RD}, {(e1, (YD}, {(e2, {RD},

{(e2, {¥D}, {(er, {RD), (e2, {RD}, {(e1, {R}), (e2, {Y D},
{(e1, {R}), (e2, U}, {(e1, {¥}), (e2, U},

{(er, {Y}), (e2, {RD}, {(e1, {¥}), (e2, {Y D},

{(e1,Up), (2, {RD}, {(e1,Uy), (e2, {Y D},

{(e1, U} {(e2, U}

Bz = {8,X,, {(e1, (RN}, {(e1, {BN}, {(ez, (RN},

{(e2, {BN} {(e1, {R}), (2, {RD}, {(e1, {R}), (e2,{BD},
{(er,{R}), (e2,U3)}, {(e1, {B}), (e2, {RD},

{(e1,{B}), (e2, {BN}, {(e1,{B}), (ez, U)},

{(e1,Uy), (e2,{RD}, {(e1, U2), (e2,{B1)},

{(e1, U2)} {(e2, U2)}}.

The union of soft bornologies 3, and /3,
U={R,Y,B},X={(e1,{R,Y,B}), (e;,{R,Y,B})}.

Bx = {8, X, {(e1, (RN}, {(e, (YD}, {(e1, (BN},

{(e1, {R, YD}, {(e1, {R, BN}, {(e1, {Y,BD},

{(e2, {RD}, {(e2, {YD},

{(e2, {BD}, {(e2, {R, YD}, {(e2,{R, BN}, {(e2,{Y,B}}

{(e1, {R}), (e2, {RD}, {(e1, {R}), (2, {Y D},

{(e1, {R}), (e2,B)}, {(e1, {R}), (e2, {R, YD},

{(e1, {R}), (e2,{R, BD}, {(e1, {R}), (e, {Y, B})},
{(er, {Y}), (e, {RD},

{(e1, {Y}), (e2, {YD} {(e1, {Y}), (e2, {BD},

{(e1,Y), (e2,{R, YD}, {(e1,{Y}), (e2, {R,BD},

{(er, {Y]), (e2,{Y,BD},

{(e1, {B}), (e2, {RD}, {(e1, {B}), (e2, {YD},

{(e1, {B}), (e2, {B}}, {(e1, {B}), (2, {R, YD},

{(e1,{B}), (e2, {R,B})},

{(e1,{B}), (2, {Y, BP}, {(e1, {R Y}), (e2,{RD},

{(er, {RY}), (e2, {Y D}, {(e1, {R, Y}), (e2, {BD},

{(er, {RY}), (e2, {R, YD}, {(e1, {R, Y}), (2, {R,BD)},

{(er, {R,Y}), (e, {Y, B}, {(e1, {R, B}), (e2, {R}D},

{(e1, {R,B}), (e2, {YD}, {(e1, {R, B}), (2, {B}},

{(e1, {R,B}), (e2, {R, YN}, {(e1, {R,B}), (e2, {R, B}},

{(e1, {R,B}), (2, {Y, BN}, {(e1,{Y, B}), (e2, {RD},

{(e1, {Y,B}), (e, {YD}, {(e1,{Y, B}), (e, {BD},

{(e1, {Y,B}), (e2, {R, YD}, {(e1, {Y, B}), (e2, {R, B}},

{(e1,{Y,B}), (e2, {Y,BD}, {(e1, {R}), (e2, )},

{(er, {Y]), (e2, 1)}, {(e1,{B}), (e, V)3,

{(er, {RY}), (e2, U)}, {(e1,{R, B}), (2, U)},
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{(e1,{Y,B}), (e, U)},
{(e1, U), (e2, {RN} {(e1, U), (e2, {Y D},
{(e1, U), (e, {BD}, {(e1, U), (e2,{R, YD)},
{(e1,U), (e2,{R, B},
{(e1, U), (e2,{Y, BN}, {(e1, U)}, {(e2, U)}}-
It is clear that {(eq, {Y, B})} do not belong to

f3; or B, this contradiction.

Definition (3-12): Let {#,}me; a family of all soft
bornological sets on X. If B, < B, then B, is soft
finer than f5,,,. In this case B, is said to be soft
coarser than f3,,.

Proposition (3-13): Let :(X,5;) = (Y,5,) and
¢: (Y, B,) - (Z,8;) be two soft bounded maps.
Then the composition g oy : (X, ;) = (Z,[55) is
soft bounded map.

Proof: Suppose B € f3; since ¥: (X, 5;) — (Y, 5,) is
soft bounded map then y(B) is soft bounded set then
Y(B) € B, 3 B

Again since ¢: (Y, B,) — (Z,[53) is soft bounded
map. It follows that ¢ ((B)) € Bs.

So, the composition ¢ o : (X, B;) — (Z, B3) is soft
bounded map.

Definition (3-14): Suppose (X,B) a bornological
soft setand G E X. The Bz ={BNG: B € f} on G
is called a relative soft bornology generated by the
set G.

Theorem (3-15): Let (X, 8) be bornological soft set
and G € X. Then the collection f; ={BAG,B €
[} is a soft bornology on G..

Proof: To show that g = {B NG, B € (5} is a soft
bornology on G. We must prove that:

Llet A=BAG and B € 8, to prove that B¢ is

covering of G, i.e. G =U 4¢3, A
UA: U(Eﬁ@): Ué)ﬁ«;
AeBg Bep Bep
Where  UzzB=Xand XAG=G. Then G =
Uzess Athen fBg is covering of G.

ii. Let Ae€gfg, ie. A=BNG and
Mﬁ@,M@Athus]VIQEﬁG.
To prove M € Bz we must satisfy that M =

U R Gwhere U € .
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-.-Mééh’((;. ManMch B € f5, then
Mep.Take M =T,
M=URG ndUeﬁThenMeﬁG

iii. Let { A; :i €11 finite}, be a finite soft

element of Bg , to prove B is stable under finite
soft union. Since Vi€, 3B; € f such that

UA" = U(Eﬁ@)(Ugi)ﬁ@:

(since B is stable under finite soft union). Then,
g ﬁ G e E(G |e U;EIAi € EG,Ifinite

BAG,i€ell finite U A

Theorem (3-16): Let (X, ) is a bornological soft set
and (G, Bg) be a subspace of bornological soft set
(X,5). H,G € § if H € G, then H € fg.
Proof:Suppose that H € £.Since HE G,H=HA G
then H € B¢ by assumption H € G and H € S.
Theorem (3-17): If (G, [g) soft subspace of soft
bornological set (X,5). Then the following are
equivalent:

i. Gepg.

i. €4
Proof: (i) — (ii) Let G € f and take as given
H € fg. From the definition of bornological soft
subspace, H = m N G, where 37 € [?' Since G €
S, € f then, H € B.
(ii) — (i) Assume that S € 8. Since G € fBg
then, G € .

Definition (3-18): Let HE G E X, (G,f;) and
(H, By) are soft subspaces of bornological soft set of

X, f) and (M, (z),,) € (G fo)- Then, (1, (Bc),,)
is called bornological soft subspace of a
bornological soft subspace (G, Bg).
Theorem (3-19): Let H € G € X, (G, 5g) and
(H, By) are soft subspaces of bornological soft set
(X, ), and (H, (B¢),,) € (G, Bg)-
Then, .5713[[ = (Be)u-
Proof: By = {BAH:Befland B ={BNG:B €
B3.
Therefore :
(Be), = {(BAG) AH:B € f)
={BA(GNAH):B ef}
={BAH:B € f}since (HE G) = fy.

AEEG
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Proposition (3-20): If (F, B) and (G, Bg) are soft
subspaces of bornological soft sets (X, ;) and

(Y, 3,), respectively and 1 is soft bounded mapping
from (X, ;) into (Y, 8,) such that (F) € G. Then
Yy is relatively soft bounded mapping of (F, Bf) into
(G, Be)- }
Proof: Let A’ € S, then there is A € §;

A" =ANTF,P(A) € By, hence Y(A)AG =
YANF)AG =yYA)AyY(F)AG € fg.
Since (Y(F) EG) = yY(A) NG € fg.

Proposition (3-21): Let (F, B), (G, Bg), (H, By) are
soft subspaces of a bornological soft sets
(X, 51), (Y, B2), (Z, B3) respectively i: (F, Bg) -

(G, Bg), ¢:(G,PBg) — (H, By) are two relatively
soft bounded maps. If the image for every soft

bounded in Sy is soft bounded set in g, then the
composition ¢ o y: (F, fp) — (H, fy) is relatively
soft bounded mapping.
Proof: Let A € By and since y: (F, Bp) = (G, Bg)
relatively soft bounded mapping.
It follows that

YA NG e Bg. ) )
Again since ¢: (G, Bg) — (H, By). Be relatively soft
bounded mapping. It follows that

(WA NG)NHE By ¢.¢ ((A)AG) AH € fy.

Definition (3-22): Let (X, 8,), (Y, B,) are two
bornological soft sets. A map ¥: (X, 5;) = (Y, 5,) is
called a soft bornological isomorphism if y, 1 are
soft bounded maps and bijective.

Definition (3-23): If (X,5;) and (Y,B3,) are
bornological soft sets, then the collection of soft
bounded sets {B; x B, : B, € 5,,B, € B,} is a soft
bornology on X x Y and it is called soft product
bornology on X X Y and denoted by 8; x B,. The
bornological soft set (XxY,B; X f5,) is called
bornological product soft set.

Definition (3-24): Let (X, ) be bornological soft
set. A subset A of X is called soft unbounded of X if
A € B.

Proposition (3-25): Suppose (X, ) is bornological
soft set on X and ' denoted a collection of all soft
unbounded sets of X. Then T satisfies the three
following :
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i. B¢ = X — B €T for each non-empty set B € X;
ii. fFKeTandK S PthenP e T;
iii. The finite intersection of members of T is also

member of T.
Iff, X # @ and [ is the family of subsets of X such
that I satisfies (i, ii, iii ). Then there is a soft

bornology /5 on X such that T forms the set of all soft
unbounded subset of X.
Proof:
i.Let B be a nonempty subset of X, i.e. B =
Uyes{x} €B. Then B =X - B €T}
iiletK efand K € P = P S K°.

Since K¢ € 8 ( by definition of T) then P¢ € f§ (by
condition (ii) of definition soft bornological set)
then P e T;

iii.If K, K, €T then Kf,K§ € f3, since f8 is a soft
bornology on X then

KfU K$ = (K, K,) e fthen K, NK, eT.

Conversely, we define § = {B € X: B € ['}.

aBy(i)X—{x}eTandvVx e X, {x}€f. Thenfg
covers X;

b.1f B € f,AE B, toprove A € . Since B¢ € A°
(by definition of soft bornological set) B¢ € T (by
(ii)) A€ € T then ( by definition of soft
bornological set) 4 € §;

c.If B,B,ef (by (iii)
(B,UB,) €g.

Theorem (3-26): (X, 8) a bornological soft set,

G € X and (G, ) a soft bornological subspace of

X. For the sets H € G € X, the following statements

are equivalent:
i. Heflg

i.. H=kNGfor3kerl.

Proof: (i) = (ii) Let H € [. Then, (H)‘ . € fg. So,
there exists w € § such that
(H)¢, = w N G. We can write
H = ((H)°)° =W A (wN &) =
G\ WA G)
=GN WNAG), =GN (W) TG
=GN WY TGN (@) =GN W)
Since w € f3 then, (w)€ € I'. By choosing (W) =
k.We obtainthat H = k N G for k € T.
(i) = (i) Since H = k N G then, (H)¢; =
(k A G)°,.
It follows that

BSABSef =
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kAG) =G\ (kNG) =GN (kNG)
=GN (D)% T (@)%

= (@A ()% T (@A (G)Fy) =GR (k)

Moreover, by assumption k € T, then (k)¢ € p.

Hence, we get (H)“. € fg and H € I, as required.

Theorem (3-27): (X, B) is bornological soft set,

G € X and (G, g) is bornological soft subspace of
X. If H € G,H € [ then, H € Tg.

Proof: Since H € G then, H = H N G. By
assumption H € T and we get H € I, , as required.

Theorem (3-28): (X, ) is bornological soft set,
G € X and (G, Bg) is soft bornological subspace of
X. The following statements are equivalent:

i. GeT

i. [gCET.
Proof: (i) = (ii) Let G € T and take as given H €
I. So, there exists k € T such that
H = k N G. Moreover, by assumption G € T then,
HeT. Thus, I ET.
(i) = (i) Since (G, Bg) be a soft bornology, then
GelgandTg ET. Thenwe get G € T.

CONCLUSION

The idea of this research serves as a basis for
the future of new studies in the field of bornology.
We started by defining of a soft bornology in
addition to important examples and theories. We also
clarified the soft subspace of the soft bornology and
fundamental constructer of it. Also, we generated a
space from soft unbounded sets and some results.
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