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Abstract

In this study, we present and study sllpg -closed soft sets in a soft topological space.
In this article, sllpg-closed soft sets are examined using soft set theory and examples. A
suitable condition for recording slIpg-open soft sets is determined that corresponds to the
soft topology.
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1. Introduction

The notion of soft set theory was first developed by D. Molodtsov in [1]
and has gained tremendous attention since. Molodtsov provided the essential
principles of the new theory and effectively applied it in numerous domains,
such as smoothness of functions, game theory, operations research. Recent years
have been characterized by rapid advances in research into soft set theory and its
applications in a variety of domains. Following the development of soft set
operations [7, 5], the characteristics and applications of soft set theory have
received increased attention [2, 20].

Recently, the horizon of soft set theory has broadened with the introduction
of fuzzy set concepts [9, 18]. Building upon the foundational principles of soft

* E-mail: mahmoud. shokr2203Q@ihcoedu.uobaghdad.edu.iq (Corresponding Author)
" E-mail: rana.b.i@ihcoedu.uobaghdad.edu.iq

© @ Taru PuBLicaTIONS


http://www.tarupublications.com
http://dx.doi.org/10.47974/JIM-2218

1278 M. WALEED AND R. B. ESMAEEL

set theory, researchers have refined the operational definitions and developed a
cohesive decision-making process leveraging these redefined operations [3, 6].
It obtained some stability only after the introduction of soft topology [9] in
2011. Kandil et al. [10] established soft operations such semi-open, pre-open,
and a-open. Kandil et al. [4, 14, 21, 23] were the first to introduce the concept of
a soft ideal. They also discussed the concept of soft local functions. Kandil et al.
investigated applications in many sectors [19, 12, 17]. El-Sheikh and Abd el-
Latif [4] introduced the concept of b—open soft sets, which has since been used
to support soft topological spaces [13]. The new weak soft open sets that have
been reached and study are used in many applications, for example [10,16].

2. Preliminary

Definition 2.1: [1] Assume X is an initial universe, X # @ and K is a set of
parameters. Let were W(X) the collection subsets of X and P # @ such
that P € K. (F,K) (Briefly Fi) is a soft set over X whenever F is a function such
that F: P - ¥(X). So, Fx ={F(d):d € P € K,F: P - ¥(X) }.The collection
of all soft sets (briefly SS(X)y).

Definition 2.2: [18] Assume (F, ), (I, n) € SS(X)k. Then (T, w) continuing the
soft set (F,i) and denoted by (F,p) € (T, ), if F(d) ET(d), forall d € p.
Now (F, ) is a soft subset of (I, ) and (T, p) is a soft super set of (F, p).

Definition 2.3: [16] The relative complement of (F,K) (briefly (F,K)")
(F,K) = (F,K), F: K-> ¥(X) is a function where, F'(d) = X-F(d), for all
d € Kand F' is called a soft complement of F.

Definition 2.4: [18] The difference for any two soft sets (F,K) and (T, K) over
the common universe X, denoted by (F,K) - (T, K) is the soft set (U, K) were for
alld € K,U(d) =F(d)—g(d).

Definition 2.5: [15] Let (F,K) be a soft over X andx € X. If x € F(d) for
each d € K, then x € (F,K).

Definition 2.6: [18] (F,K) is a NULL soft set denoted by @ or @x whenever, V
d € K F(d)=6.

Definition 2.7: [18] (F,K) is an absolute soft set denoted by Xor X ¢
whenever,Vd € K, F(d) = X.

Definition 2.8: [24] Let (Y, C), (I, d) € SS(X), (F,K) = (Y,C) U (T, d) where
K=CudandVvd € K,
Y(z), z € C-4d,
F(z)= r(z) z e d-(,
Y(z)ul(z),z eCnd.
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Definition 2.9: [22] Let (Y, C), (I, d) € $S(X), (F,P) = (M,C) A (T,d), where
P=Cnd andforeach d € K, F(d) = Y(d) n I'(d).

Definition 2.10: [8,11] Assume that T is a collection of soft sets over X with the
same K, then T is called a soft topology on X if the following condition is
satisfied;

i X,0€T

il.  Ugen (Gy,K) ET whenever, (G, K) € TV a €A,

iii. ((F,K)A(,K)) € T foreach (F,K),(I'K) € T.
The soft topological space is denoted by (X, T, K).

Definition 2.11: [18] Let (X, T, K)be a soft topological space. (5, K) is called a
soft closed set whenever ({5, K)" € T. The family of all soft closed subsets is
denoted by SC(X).

Definition 2.12: [18] If (X, T, p) is a soft topological space and (F, u) € $§(X),,,
then the soft closure of (F, ), (briefly cl(F,p), cl((F,w)=A{, W :
() €5CX), (Fw) € (Y, 1}

Remark 2.13: [18] Let (V,K) and (I',K) are two soft subsets of a soft
topological space (X ,T,K). Then the following hold.

i, c(cl(Y,K) = cl((V,K))

ii. (v,K) & (I',K) implies cl((Y,K)) € cl((I',K))
iii. cl((Y,K) U cl((I",K) = cl((Y,K) T (I, K))
iv. cl((Y,K) A (T,K) € cl((¥,K) T cl((T', K)).

Definition 2.14: [12] For any (X, T,M). Let (F,M) € SS(X)u, then the soft
interior of (I', M), (briefly int(T, M))), int(I', M) = T{ (Y, M); (Y,M) € T, (Y, M)
€ (I, M)}.

Remark 2.15: [12] Let (¥, Z) and (I, Z) are two soft sets in (X,T,Z). Then the
following hold.

i int(int(Y,2)) = int((Y,2))

ii. (¥,Z) € (I,Z) implies int((Y,Z)) € int((I', 7))

i, int((Y,2) A int((I',2)) = int((Y, Z) & (T, Z))

iv. int((Y,2) Uint((I,2)) €int((Y,2) T (I',Z))

Remark 2.16: [19]
. (¥,K)eSCX) e (¥,K) = cl((¥,K)).
i. (¥,K)eSoX) & (¥,K) = int((¥,K)).
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Definition 2.17: [12] For each soft topological space (X, T,K), then (F,K) is
called a softpre-openset and denoted by Sp-open set if (F,K)
€ int(cl(F,K)). X-(F,K) is a soft-pre-closed set. The collection of each pre-
soft-open sets in (X, T,K) and denoted by SOy, (X)). The family of all soft
pre-closed sets denoted by SCp. (X)).

Remark 2.18: [2]
i.  (Y.K) € $0(X) then (¥, K) € SO, (X)
ii. (Y.K) e SC(X) then (¥, K) SC,,.(X).

Definition 2.19: [2] For a soft topological space (X, T, K) and (I1,K) € SS(X)k.
The soft-pre-closure ( respectively, soft-pre-interior ) of (11, K) which is (briefly
Sp-cl((I1,K))) ( respectively, Sp-int((11,K))) is defined by; $p-cl((I1,K)) =
ALK € $SCIK; (U,K) € SCpre(X)- where (I1,K) € (U,K)},
(respectively, Sp-int((I1,K))) =U { (U,K) € SS(X)k ; (U,K) is soft-pre-open
set where (U,K)Z (I1,K)}). Evidently, Sp-cl((I1,K)) (respectively,
Sp-int((11,K))) is the smallest soft-pre-closed (largest soft-pre-open) subset of
X which contains (subset of ) (11, K).

Remark 2.21: [2]
1. The intersection of two soft-pre-open sets need not be soft pre-open set.

2. The union of two soft- pre-closed sets need not be soft-pre-closed set.

Definition 2.22: [2] Let (F, K) be a soft subset of soft space (X, T, K), then (F, K)
is called a soft-pre-g -closed set "Spg -closed" if cl(F,K) € (T, K) whenever,
(F,K) € (I, K) and (T, K) € SO, (X).

Definition 2.23: [16] Let [I£ @, then I1 € S$ (X) is a soft ideal whenever,
i. If(F,K) €lland (I,K) €Il then, (F,K) U (I,K) €L
ii. If(F,K)€lland (T,K) € (F,K) implies, (T, K) €L

Definition 1.24: [13] The space (X, T,K) with a soft ideal II can be referred to
be (X,T,K, II) which is a soft topological space with an ideal II.

Definition 2.25: [2] Let (F,K) be a soft subset of (X, T,K,II) which is soft
topological space with an ideal, then (F,K) is a soft-1/-pre-g-closedset (briefly
slIpg-closed). If (F,K) -(I1, K) € Il then , cl(F, K)- (m,K) € II for each (I,K) €
S0, (X), and X~ (F,K) is called a soft-II-pre-g-open set denoted by slipg-
open set. The family of all sIIpg- closed sets denoted by slIpg-C(X)) and we
denoted for a family of all sllpg-open soft sets by sIIpg-O(X)).

Remark 2.26: [2] For each (X, T,K,II) topological space, sllpg-closed and
Spg*—closed set are independent. See Example 2.1. It is clear that, (H,K);
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(d) = {e}(vd € K) & $SC( X)x. Now (F,K) € (#,K), but cl(H,K) = X and
X & (H,K).

Definition 2.1.24: [22] Let $S$(X)p and $S(Y)y be the collection of soft sets,

such that X = Y and ®: P — () are two functions. Let f ¢r: $S(X)r—SS(Y)y

be a function then;

i If(M,P) € SSX). for (M, P) =(for(M), ®(P)) € $S$(Y)y whenever, for
eachb € W,

_(UT(M)(@):a € M) NP} if DN(b) NP %O
Jor (M) (b) = { @ Otherwise

i. If (Z,0) €s$()y Then for'(Z, W)= (for(2), (W) € $S(X)r
whenever , for each a € P

r-iz(e(a)) if ®(a) € W)
(0] Otherwise

for-1(2)(@) = {

Now, for is a surjective (respectively, injective) if @ and I'are surjective
(respectively, injective), functions.

3. On Soft Ideal Pre*-g-Closed Set
This section presents a new weak open soft set in soft topological spaces

termed soft-II-Pre*-g-closed set, which is introduced by soft ideal. There is
further discussion of the connections between these concepts and other kinds of
nearly open sets.

Definition 3.1: Let (F,K) be a soft subset of (X, T,K,II) which is soft
topological space with an ideal, then (F,K) is a soft-II-Pre*-g-closedset
(briefly sllp*g-closed). If (F,K) -(I1, K) € Il then , spcl(F,K) - (I1,K) € II for
each (I, K) € SO,,..(X), and X - (F,K) is a soft-II-Pre*-g-open set (briefly
sllp*g-open set).

The family of all sIIp*g- closed sets (briefly slIp*g-C(X)) and the family
of all sllp*g-open soft sets (briefly slIp*g-O(X)).

Example 3.1: For a space (X,T,K,II), whenever X = {g,m},K ={d,, d>},
T={@.X,(F,K), (I, K)}, 11 ={@, (Y,K)} such that (F, K)={(d,, ®), (d», {e})}, and
(LK) = {(di{e}) J(d2f{e})}and (M, K)={(d, @), (dy, {€})} then SO, (X) =
{0.X (F.K), (LK), (IK),(#,K), (&K, (V,K), (G K}, slip’gC()={X, 9,
(F,K)",(11, K)'} such that (F, K)'={(dy, X), (d2, {m})}, (T, K)'= {(d, {m}),(d2, {m}}
where, (T, K):{(dlﬂ)),(dz, X)};(H, K):{(dh {e}), (d2X)}, &K= {(di,{m})

(da,{ef)}, (W, K)={(d),{m}).(d2, X)} and (§,K) ={(d},X), (d>, {e})}, and
slIp*g-O(X) = T U {(F2,K)', (Fg, K)'}.
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Proposition 3.3:
1. Every slIpg-closed sets is a slIp*g-closed.
2. Every slIpg-open sets is a sIIp* g-open.

Proof:

1. Let (M,K) € $$(X)x and Let (I, K) € SO,,.(X)k such that (¥, K)—(II, K)
e€ll, but (M,K) is slIpg-closed set, cl(Y,K) — (II,K) € II Since
spcl(Y, K) € cl(¥,K), then spcl(¥, K)—(I1,K) € cl(¥,K)—(11,K) € II,
implies spcl(Y,K)- (I1,K) € II. Therefore, (V,K) is a slIp* g-closed set.

2. Let (u,K) € slipg-O(X), so (u,K) is slipg-open. Hence (u,K)¢ is slipg-
closed set. From (i) (u,K)¢ is a slIp*g-closed. Therefore (u,K) is a
sllp*g-open. Hence, (u,K) € slip*g-O(X)

Corollary 3.1: Let (X, T,K,1I), be a soft topological space then
i.  Each soft closed set is a slIp* g-closed.
ii.  Each soft open set is a slIp* g-open.

Proof: Remark 1.25 and proposition 2.3.

Example 3.2: Consider X = {e,m}, K ={d,, d,},T={®.%, F(d) = {e} vd}, then
SO X)={0,%, (¥, K), (LK), (I,K), (#,K), (§,K),(WV,K), (6,K), (€ K),
(w,K), (@, K), (¢,K)}, such that (V,K)= {(d;0).(dy,{e})}, (ILK)= {(d, D),
(d2,{X})}, (0, K) = {(d1{e}), (d,{D})}, (H,K) = {(d1{e}), (d,{e})}, (€ K)=
{(di{e}):(ds{m})}, IV, K)={(d {e}).(d2,1X})}, (G, K)={(d\{m}).(da,{e})},
(€, K)={(d, {m}),(d2, {X})},(w, K)={(d X),(d,{0})},(d, K)={(d, X),(d2, {€})},
(a, K)={(d1 X),(d2,{m})}, Il = SS(X)K, slIp”g-c(X)=slIp*g-0o(X)= SS(X)k-

i.  Let (§K) = {(d,, {e}), (d, {m})} is a slIp*g-closed set, but (€, K) is not

closed sof't set.

ii.  Let (G,K)={(d;, {m}), (ds, {e})} is a slIp*g-open set, but (G,K) ¢ T.

Proposition 3.5: For a soft topological space (X, T, K, II), if II= SS(X)k, then
sllp”g-C(X)= $5(X)k.

Example 3.3: Let X={1,2,3.4,....}. K= {d,,d>}, T = $S(X)x and II= {@ }. So,
sllp®g-O(X) = sllp*g-C(X) = $S(X ).

Proposition 3.6: Let (V,K) € SS(X)g. If cl(Y,K) € I, then(Y,K) is a slip*g-
closed set.

Proof: Suppose that (V,K) — (ILK) € II for each, (II,K) € SO,,.(X),
then spcl(Y,K) — (ILK) € cl(Y,K) € II, implies spcl(Y,K) - (I,K) € IL.
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Therefore, (V,K) is a slIpg-closed set. Now, for each (II,K) € slIp*g-C(X)
hence that, cl (I1, K)¢& I1.

Theorem 3.7: U" _; (H,,K) is slip*g-closed set, which (H,, K) is a sllp*g-
closed set Vaa = 1,2,..,n.

Proof: Let (Y,K) and (Z,K) are two slIp*g-closed set in (X,T,K,II) and
(¢, K) € SO, (X) where, ((¥,K) U (Z,K))- (¢,K) € I, then (V,K)- (¢,K) €
Iand (Z,K)- (¢, K) € II .

So,spcl(Y, K)- (¢,K) € Il and spcl(Z,K)- (@,K) € 1I therefore,

(spel(Y, K)- (9, K)) U (spcl(Z,K) — (@, K)) € 11

So, spcl((Y,K) U (Z,K)- (9,K) € I Hence, (V,K) T (Z,K)is a slIp*g-
closed set.

Corollary 3.8: N\",_; (H,, ) is slIp*g-open set, which (H,, ) is a sllp*g-
open setVa =1,2,..,n.

Proof: Let (Y, V) and (Z, {) are two slIp*g-open soft set in (X, T, {5, 1I). So,
X-, ) and X — (Z, ) are slIp*g - closed sets therefore, (X- (¥, )
U (X-(Z,)) is a slIp*g-closed sets by Theorem 2.7 Hence, X - (X - (¥, {))
U ((X-(Z,\))) is a slIp*g-open set. So, (Y, ) A (Z, ) is a sIIp*g-open set.

Remark 3.1:

(i) Ugep (F,, K) need not be slip*g-closed set, which (#,,K) is a slIp*g-
closed set Va € A.

(i) Ngep (F,, K) need not be slip*g-open set, which (H,,K)is a slip*g-
open set Va € A.

Example 3.10: Let X ={1,2,3.4,....}. K= {d,,d>},T = {8} T{(Y,K): (¥,K) EX
such that (¥,K)" which is finite}, let /= {@}.

Now, {(I},K): I'(r)= {I} VreK and I € N — {2}}. Is the family of closed
sets, so it is a sIIp*g-closed soft sets, but U{(I',K): I'; (r)= {I} for eacht € K
and Ie N — {2}} = {(I',K): I'(r)= N — {2} VreK} where is not slip*g-closed
soft set because {(Y.K); ¥ (r) = N — {2}, vreK} €T so, which is a sp-open set
and (I",K)- (Y .K) € II, but spcl(T', K)- (Y, K) = X- (Y, K) & 1]

Theorem 3.11: For any (X, T, Y, 1), let (Y,¥) € SS(X)¥. Then (YV,¥) is
asllp*g-open set, if and only if (U,¥)- spint(Y,¥)) € Il whenever,
(LWY)- ¥, %) € Il and (U, ¥) € SpC(XH¥.

Proof: (=) Let(Y,¥)isaslIp*g-opensetand (U,¥)- (Y,¥) € Il where
(U, ¥) € SpC(X). Since % - (Y, ¥) is asllp*g-closed set, and ((X- (¥, ¥))
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- (X- (U, ¥))) € Il whenever, (X—(U,¥) € SO,,.(x)) implies, cl((X - (Y, ¥))
-X-(U,¥)) € II.ThenX - int(X- (X - (¥, ¥))) - K- (W, W) € II.

So,(X - int (¥, W) - (X - (U, ¥)) € II implies (U, ¥)- int (¥, ¥) € 11.

(&) Let(U,¥)-spint(Y,¥) € II whenever, (U,¥)-(,¥) €Il and
(U, ¥) €SpC(X). And let(X-(Y,¥))-(I1,¥) €Il whenever, (I, V) €
SO,re(X) implies (X - (I, W)- (¥, W) € 11, so, (X-(II,¥))-spint(Y,¥) €
11, therefore cl(X - (Y, ¥))- (L, W) € II. So, (X-(Y,¥))is a slIp*g-closed
set, and (¥, P) is a slIp* g-open set.

Proposition 3.12: Let a space (X, T, K, II), let x, € X, K any set of parameters,
I = {(¥,K) € SSCX)K: int(cl(Y,K)) =@} and T= {}, @, (F,K) ; F(d) = o
V d € K} then slip*g-C(X)= {(I',K); xo € '(d).V d}U X.

Proof: since T={%.0, (F,K), F(d) = x, vd € K} such that x,€X. So,
SO0, X) ={(¥,K) € $S(X)K : x( € Y(d). for some d € K}.

Let (I',K) € SSQOK such that (I',K) - (II,K) € II whenever, (I1,K) €
SOpre(X). Now, since ((r, K)- (1, K)) €1 this implies, int(cl((T,K)—
(I, K))) = @. this means that xo & ((I',K)- (II,K)),vd €K if & (I',K),
V d € K implies, spcl(I',K) = F'. So, int(cl(spcl(', K)- (I1,K))) = 6implies
spel((I', K)- (I, K)) € I1.

4. Soft Pre*-g -open Function
In section introduces new forms of near soft open functions based on the

slIp*g-open set notion.

Definition 4.1: The function fer: (X, T, K, II) — (Y, T, S, 1) is said to be

i.  Soft-1I-pre*-g-open function, denoted by slIp*g-O-function , if
for((A, K)) € sIpg-O(Y) whenever, (A, K) € slip*g-O(X).

ii. Soft-II"-pre*-g-open function, denoted bysII'p*g-O-function , if for
((A,K)) € sIp™g-O(Y) for each (A, K) € T.

iii. Soft-II""-pre*-g-open function, denoted by sII”" p*g-O-function, if for
((A, K)) € T whenever, (A, K) € slip*g-O(X).

Proposition 4.2: Let for: (X, T, K, II) — (Y, T, S, 1) be a function, then
1. forisasil’ p*g-O-function if for is a soft-open function.

for is a soft-open function if fyr is a sII” p* g-O-function.

for is a sII"p* g-O-function if for is a sIIp*g-O-function.

Eal

for is a slip* g-O-function if for is a sII” p*g-O-function.
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Proof:

i.  Let (M,K) €T because fgr is a soft open function, then for (M, K)) €T. By
Remark 3.1, for ((M,K)) € slIp*g-O(Y). Therefore fo is a sl p*go-
function.

ii. Let (M,K) €T. By Remark 3.1, (M,K) €slIp*g-O(X). Since for is a
sII""p*go-function, then for((M, K)) is open in (Y, T, S). Therefore fo is
an open function.

ili. Let (M,K) €T. By Remark 3.1, (M,K) is aslIp*g-0(X), since for is a
slIp* g-O-function, then for (M, K) € slip*g-O(Y). Therefore fgr is a sII
"p* g-O-function.

iv. Let (M,K) € slIp*g-O(X). Because fyr is a sII” p*go-function, then
for((M,K)) is soft open in (Y,T,§) . By Remark 3.1., for (M,K)) €
slip*g-O(Y). Therefore fqr is a sIIp* g-o-function.

Example 3.3 and Example 3.4 shows the inverse of Figure 1 and
Proposition 4.2 incorrect:

Example 4.3: Let for : (X, T,K, II) — (X, T,K,II") be a function whenever, T=
{X,0,(F,K);F@r)={a}, forallr € K} where, X = {a,h, 1}, K={d,,d,}, II=
{@} and II'= $S(X)x where, J: K - K So that yi(d,)={d,}, W(d,)={d,} and
[': X = X where I'(a) = {h}, ['(h) = {a}, ['(r) = {r} then SpO(X) = {(M,K);
a€ (M,K) for some (d; € K), so that i ={1,2}}, so slIp*g-O(X)={(F,D),e €
(F,D) for some d}, slIp*g-C(X)={ SS(X)/(R,D) ; e € (R,D), (R,D) # X} and
slip*g-C(X)= sllp*g-O-(X)= $SS(X)x. Then for is a slIp*g-O-function and
sII'p*g-O-function which is not sII" p*g-O-function and not soft open
function. Because (F,K) € T, but for ((F,K)) = (R,K) €SS (X) k such that R(r)
= {h}, Vr € K, But it is not soft open set

Example 4.4: Let for : (X, T, K, II) — (X, T, K, II) be a function where, T= {X, @,
(F,K) ; F(r) = {a}, for all r € K} such that X= {a,s,1} , K= {d,,d,}, II= {@}
and Il = SS(X)x where @ : K— K such that ®(d,) = {l;}, ®(d,)={1,} and
X - X where I'(a) = {a}, ['(s) = {s},TD) = {1} then Sp*O0(X) = {(M,K) ;
a€ (M, K)for some (d; € K)such that i ={1,2} }, slIp*g-C(X) = slIp*g-O(X)=
SS(X)k .So, sIp*g-C-(X)= {@,X,(F,K)'; F' (r) = {s,1} for every (r € K)}
and sIp*g-O(X)=T. then fyr is open function and sII p*g-C-function which is
not slip* g-O-function and not sII” p*g-O-function. Because (U, K) € slIp*g-
O(X) = SS(X) k such that U(r) ={l}, (Vd € K)but for ((U,K)) = (U,K) ¢
slip*g-O(X)=T.

Definition 4.5: Let for: (X, T,K,II) — (P,T',§,I) be a function, then fgr is
called
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1. soft-Il-pre*-g-closed function, dented by slip*g-C-function, if fer
(M, K)) € slIp* g-C-(Y) whenever, (M, K) € siIp*g-C(X).

ii. soft-II"-pre*-g-closed function, denoted by sII'p*g-C-function, if for
((M, K)) € sIp*g-C-(Y) whenever, (M, K) is a soft-closed set in (X, T, K).

iii. soft-II""-pre*-g-closed function, denoted by sII' p*g-C-function, if
for(M, K)) is a soft-closed set in (P, T',§) for each, (M, K) € slIp*g-C-(X).

Proposition 4.6: Let for: (X, T, K, II) — (Y, T,S,1) is a function

i.  Iffyris soft-closed function then for is a sIl p* g-C-function.

ii. Iffypis sl p*g-C-function then for is a soft-closed function.
iii. If for is sIIp*g-C-function then for is a sl p*g-C-function.

iv. If foris sII "p* g-C-function then for is a slIp*g-C-function.

5. Discussion and Conclusion

In this study, a new weak open soft set (slIp*g-open soft set) was
presented based on soft set in soft topological space with an ideal, and its
characteristics and relationship with other soft set were studied. The Figure 1
shows the relationship of the slIp*g-open soft set that was reached with other

soft sets.
*{ sép*g-open soft set J*
b ¥

[ ség-open soft set J l sé-open soft set J

{ sépg-open soft set }-

Figure 1
The relationship of the sIIp* g-open soft set with other soft sets.

The following Figure 2 depicts the links between these sorts of near soft-

closed functions.
—[ Soft-I1-pre*-g-closed function }

[Sol’t-ll"-pre*-g-closed function HSO& -1I"-pre*—g -closed function]

«{ Soft-closed function }»

Figure 2
Soft-1I-pre*-g- closed function
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The following Figure 3 demonstrates the relationships between the

different concepts mentioned in definition 4.1.

ﬂ{ Soft-11-pre*-g-open function J»

[ Soft-II""-pre*-g-open function J—-[ Soft -II” -pre*-g-open function J

{ Soft-open function }»

Figure 3
Soft-I11-pre*-g-open function.
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