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Abstract. Soft set theory has been evolved as a very useful mathematical tool to handle uncertainty
and ambiguity associated with the real world data based structures. Parameters with certain conditions
have been used to classify the data with the help of suitable functions. The aim of this paper is to
relax conditions on parameters which lead us to propose some new concepts that consequently generalize
existing comparable notions. We introduce the concepts of generalized finite soft equality (g f—soft equality),
generalized finite soft union (gf—soft union) and generalized finite soft intersection (g f—soft intersection)
of two soft sets. We prove results involving operations introduced herein. Moreover, with the help of
examples, it is shown that these operations are proper generalizations of existing comparable operations.

1. Introduction

During recent past efforts have been made to handle uncertainty with some tools other than probability
theory. Soft set theory has a significant contribution towards the provision of such a mathematical tool
to resolve the issues related to uncertainty and ambiguity in data based problems arising in mathematics
or related disciplines. It was initiated by Molotdsov [24] to overcome certain limitations and deficiencies
pertaining to the parametrization in fuzzy set theory introduced by Zadeh [31]. Soft set theory has been
applied in various situations arising in decision making, demand analysis, forecasting, information sciences,
mathematics and many other related disciplines as well. We refer to [3-16, 21, 25, 27, 29, 32, 33] for detailed
survey of applications.

Many types of generalizations of soft sets and their operations exist in literature. Soft subsethoods have
been discussed and studied by may authors. Notion of soft subsets initiated in [20] by Maji et al. Some
authors now call such type of soft subsets as soft M-subsets. Ontology based soft sets and soft subsets have
been studied by Jiang et al. in [14]. As a generalization of soft M-subsets, notion of soft L-subsets is given
in [19] by Liu et al. Soft F-subsets are defined in [11] by Feng et al., this notion of soft subsets is being used
most abundantly. As a generalization of soft M-subsets and soft F-subsets, soft J-subsets are given Jun and
Yang in [17]. A very nice discussion is given in [7] about the various types of soft subsets and relationship
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among them. Soft equal relations have been studied in [26]. Different operations on soft sets have been
studied by several authors. In the present paper, concept of generalized finite soft subsets is introduced
which generalizes many existing notions related to soft subsethood. In later sections a study of generalized
finite soft union and generalized finite soft intersection is initiated.

2. Preliminaries

We begin with some basic definitions and concepts related to the soft sets needed in the sequel.
Let U be a given universe and E; be a set consisting of all possible parameters associated with objects
in U. Throughout this paper, P(UI) denotes the family of all subsets of L.

Definition 2.1. ([24]) Let A be a subset of E. If A # (0, then F4 is called a soft set over U if it is of the form

Fa ={(e fale)) :e € A},

where f4 : A = P(U). For each e in A, fa(e) is called a set of e—elements of the soft set F4. If A = 0, then
denote the soft set F4 by 0.

Hence, a soft set F4 is characterized by a set valued function f4. We denote the collection of all soft sets
over a common universe U by S(U, E).

Based on above definition, Maji et. al. [20] introduced some basic operations namely soft subset, soft
superset of a soft set, equality of two soft sets, null soft set, complement of a soft set, union and intersection
of two soft sets. They also proved some results related to these operations. It was observed that several
basic properties proposed [20] do not hold true in general. These were pointed out and improved by Ali
et al. [2], Li [18], Yang [30] and Zhu et al. [34]. Ali et al. [2] defined concepts of restricted intersection,
union, and difference of two soft sets. They also defined restricted complement of a soft set. Min studied
the concept of similarity in soft sets [22]. Qin and Hong [26] defined soft equality relations =, and =° (we
shall call them as lower and upper soft equality respectively). Employing these notions, they proved results
given in [2]. Recently [1], we have generalized some of the above concepts by means of the notions of
g—soft subset and of g—soft equality.

One of the advantages of soft set theory is that it provides enough parameters to handle fuzziness in
the data. We observe that operations in soft set theory involve many conditions on the parameters. In this
paper, we relax the conditions on parameter set and introduce some new generalized concepts in soft set
theory. We also prove that general basic operations follow by the results using the concepts defined herein.

First, we recall some basic definitions given in [2, 18, 20, 26].
Definition 2.2. ([20]) A softset F4 € S (U, E) is said to be a null soft set over U if fa(e) = @ for alle € A.

Definition 2.3. ([7, 11]) Let F4, Gp € S(U, E). We say that F, is a soft subset of Gp or Gg is soft superset of
F,,if A C Band fa(e) C gg(e) for each e € A. We write it as F4C€Gg. The soft set F, is said to be soft equal to
the soft set G, if FACGp and GgCF4.

Example 2.4. Let U = {hy, hy, h3, hs) be a given universe and A = {ej, ez}, B = {e1,es}, C = {e1, ez, e4} three
subsets of a set of parameters E = {ej, ey, €3, e4}. Suppose that soft sets F4, Iz and Hc are given as:

Fa = {(e1, faer)), (e, fa(e2))},

Is = {(e1,ip(e1)), (es, ip(es))} and
He = {(e1,hc(er)), (e2, hc(e)), (ea, he(ea))},
where
faler) = {hi,ha}, faer) = {hy, h3},
igler) = {h3, ha}, ip(es) = {h1,ho, b3},
hc(er) = {h1,ho, hs}, he(ez) = {h1, b3, hy} and
hc(es) = {hi, hal.
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As A C Cand fa(e1) € he(er) and fa(ez) € he(ez), so FACHce. Here B € C, but IBEHC. Indeed ig(e1) € hc(er).
Note that, neither FACIg nor IgCF4.

Definition 2.5. ([20]) LetF4,Gp € S (U, E). Union of F4 and Gg, denoted by FAUG, is a soft set Hc defined
as

fale), ifee ANB
hele) = gg(e), ifeeBNA M
fa(e)Uggle) ifee ANB

where C = AU B.

Definition 2.6. ([2]) If F4,Gg € S(U, E). Then (a) restricted union of F4 and Gg, denoted by F4 Uy Gg, is a
soft set Hc defined as hc(e) = fa(e) U gp(e) for each e € C = A N B (b) extended intersection of F4 and Gg,
denoted by F4 M, Gg, is a soft set Hc defined as

fale), ifeec A\B
he(e) = gs(e), ifeeBNA . 2
fale) N gple) ifec ANB

where C = A U B (c) restricted intersection of F4 and Gg denoted by F4 M Gp is a soft set Hc defined as
hc(e) = fa(e) N gp(e) foreachein C = AN B.

Qin and Hong [26] defined soft equalities =; and =°. We call these as lower soft equality and upper soft
equality relations, respectively.

Definition 2.7. ([26]) Suppose that F4,Gg € S(U, E). Then (i) F4 is called lower soft equal to Gp denoted
by PA =g GB, if

fae) = gg(e), wheneverec ANB,
fae) = 0, wheneveree A\ Band
gele) = 0, wheneveree B\ A

(ii) F4 is called upper soft equal to Gp denoted by F4 =° Gp, if

fale) = gg(e), whenevere € ANB,
fale) = U whenevere € A\ Band
gg(e) = U whenevere € B\ A.

For more on soft equal relations =, and =°, we refer to [26].

In [1] we presented the notions of g—null soft set, g—soft subset and g—soft equality of two soft sets by
relaxing the conditions on the underlying parameter subsets of E. Consequently, we generalized already
known comparable notions (for example, Definitions 2.2, 2.3, and 2.7 above).

Definition 2.8. ([1]) A soft set F4 is said to be a generalized null soft set (g—null soft set) if either A = @ or
fa(e) = 0 for each e € A whenever A # 0. A g—null soft set over U is denoted by 04 = {(¢, pa(e)) : e € A}.

Definition 2.9. ([1]) A soft set F4 is called a generalized universal soft set (—universal soft set ) if A # 0
and fa(e) = U for each e € A. We denote g—universal soft set by Us = {(e, ua(e)) : e € A}.

The notion of a soft subset is defined in different ways which give rise to different classes of soft subsets
such as soft M subsets, Soft F subsets, soft ] subsets, Soft L subsets and ontology based soft subsets. For
more discussion and relationships between various classes of soft subsets, we refer to [17] and references
mentioned therein. The motivation behind the variations in the concept of soft subsets is twofold: One is
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to unify, extend and generalize the existing concept of a soft set theory and other is to constitute a suitable
framework to model certain problems of practical nature equipped with vagueness and uncertainties.

In [17], while defining generalized soft subsets, conditions on parameter sets is relaxed. In this definition
of generalized soft (g—soft subset) subset of a soft set the requirements A C B and fa(e) C gg(e) foreache € A
are dropped. As a result, these operations give rise to a bigger class of soft subsets with weaker conditions
on parameters. This will further be useful to refine different soft spaces. One such instance can be seen in
[23], where a very slight modification in Definition 2.3 gave more general results refining the underlying
soft topological space.

The following is the notion of a soft ] subsets ( see, [17]). However, for the sake of convenience, we shall
call soft ] subset a generalized soft subset throughout this paper.

Definition 2.10. ([17]) Let F4 and Gp be two soft sets over a common universe U. We say that F4 is a
generalized soft subset (g—soft subset) of G if for each e € A, there exists an e/ € B such that fa(e) € gs(e’).
We denote it as F4 T, Gg.

If in above definition we take A C B and for each e in A, ¢/ = ¢, then it reduces to Definition 2.3.
Now we revisit Example 2.4 again in the context of above Definition 2.10.

Example 2.11. As for e; € B there exists e; € C such that ig(e1) € hc(ez) and for e, € B there exists e; € C
such that ig(es) C hc(er). So for every e € B there exists ¢/ € C such that ig(e) C hic(e/). Hence Ig C, He. Note

that IBEHC but Iy &, Hc. That is, I is not a soft subset of Hc but I3 is g—soft subset of Hc. Similarly it is
straightforward to check that F4 &, Hc and F4 C; Ip.

Similarly, conditions on the parameter set for the equality of two soft sets F4 and G can be relaxed.

Definition 2.12. ([17]) Soft sets F4 and Gp are called generalized soft equal (g—soft equal) if F4 &, G and
Gp &4 Fa. We denote it by F4 =, Gp.

It was also proved in [1] that lower and upper soft equalities (=; and =°) of two soft sets implies the
g—soft equality =, but g—soft equality implies neither lower soft equality nor upper soft equality.

In an attempt of giving suitable notions of union and intersection of soft sets based on the concepts of
g—subset and of g—equality, following seem to be natural definitions.

Definition 2.13. Let F4,Gp € S(U, E). We define the generalized soft union (g—soft union) of F4 and Gg,
denoted by F4 U, Gp, as the set consisting of all soft sets Hc satisfying the following two conditions:

(p-1) FA 5, Hc and G C,; Hc, where C C E,
(p-2) If there exists Jp € S (U, E) such that F4 C, Jp and Gp &, Jp then Hc &, Jp.

That is, Hc is a minimal g—soft superset of F4 and Gp in the sense that if there exists another soft set Jp
satisfying (p-1), then Hc is g—soft subset of Jp.

Definition 2.14. Let F4,Gp € S (U, E). We define the generalized soft intersection (g—soft intersection ) of
F4 and Gp, denoted by F 4 M, Gg, as the set formed for all soft sets H satisfying the following two conditions:

(p-3) Hc &, Faand Hc C; Gg, where CC E,
(p-4) If there exists Jp € S (U, E) such that Jp T, F4 and Jp &, Gp then Jp &, Hc.

That is H¢ is a maximal g—soft subset of F4 and G in the sense that if there exists another soft set Jp
satisfying (p-3), then Jp is g—soft subset of Hc.

The following is an example where, unfortunately, we have F4 LI, Gg = 0.
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Example 2.15. Suppose that U = {hy, hy, h3} is a given universe and A = {e;, e}, and B = {e;} subsets of a set
of parameters E = {ej, e;}. Let F4 and G soft sets given as:

Fa ={(e1, {11}), (e2, {h2})} and Gp = {(e1, {h3})}-

Let Hc € S(U,E) such that F4 T, Hc and G &, Hc, where C C E.

IfICl=1,ie,C={e},i€{1,2}, we deduce that Hc = {(¢;, U)}. Then Hc does not satisfy condition (p-2),
taking, for instance, Jp = {(e1, {1, h3}), (e2, {ha})}-
If C = E = A, it will be sufficient to consider the following cases:

(@) He = {(ei, {h1, h2}), (ej, {hah)},

(b) Hc = {(ei, {h1, h3}), (ej, {ha})},

(c) Hc = {(ei, {ha, h3}), (ej, thah)},

withi, j=1,2,i# ]

Then Hc does not satisfy condition (p-2) taking, for instance, Jp = {(e;, {h1, h3}), (e, {h2})} for (a), Jp =
{(ei, {11, h2}), (ej, tha})} for (b), and Jp = {(ei, {h1, ha}), (ej, thsh)} for ().

Thus above example shows that there are cases where we could not find a soft set which satisfies (p-1)
and (p-2). So, union in this case does not exists. In order to avoid such anomaly we shall modify in the next
section the notions of g—subset and of g—equality and introduce new definitions of generalized soft union
and intersection.

3. Generalized Finite Soft Equality, Union and Intersection

In last section, concepts of generalized soft subsets and generalized soft equal sets have been studied.
Example 2.15, depicts that in certain situations these concepts have a very limited scope. Therefore in
order to handle such situation, some more general notions are required. Therefore we start this section by
introducing the notions of gf—subset and gf—equality. These notions will be very useful to define suitable
soft algebraic operations namely gf—soft union and gf—soft intersection on the class of soft sets S (U, E)
over a common universe U.

Definition 3.1. Let F4 and Gp be two soft sets over a common universe U. We say that F4 is a generalized
finite soft subset of Gp (gf—soft subset, in short) if for each e € A, there exists a finite subset B/ of B such
that fa(e) C Ueep gs(e’). We denote it as F4 Ty Gp.

Definition 3.2. Soft sets F4 and Gp are called generalized finite soft equal (gf—soft equal, in short) if
F4 C4r Gpand Gp 5y Fa. We denote it by F4 =,¢ Gp.

We omit the trivial proof the next easy but useful fact.

Proposition 3.3. Let F4 and Gg be two soft sets over a common universe U. Then
(a) Fu 5, Gp = Fy4 Cyf Gg.
(b) Fu Eg GB — Fy ng GB-

The following example shows that Definitions 3.1 and 3.2 are real generalizations of Definitions 2.10
and 2.12, respectively.

Example 3.4. Let U = {hy, Iy, h3, hs} and E = {e1, ez, e3}. Define two soft sets F4 and G as follows: A =B =E
and

Fa
Gp

{(e1, {h1, h3}), (e2,{h3, h4}), (es, {h1, B2)} and
{(e1, {h1, ha}), (e, {1, 4}, (e3, {h3)))}
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Note that for e; in A,

faler)
That is, fa(er)

{h, h3} € {h, ho}, (ha, ha), {hs)
{h1, hs3} € gs(er), gs(e2), ga(es)

Also, fore, in A,
fale2) {hs, ha} € {h, ho}, (ha, ha), {hs)
That is, fa(ez) {hs, ha} & gp(er), ga(e2), ga(es)
Hence F4 E; Gp does not hold. On the other hand, for e¢; in A, if B’ = e, e5} then
faler) = {h1, h3} € {h, hao} U {hs) = ge(er) U ga(es).
Also, for e; in A, if B' = {ey, 3} then
fa(e2) = {ha, hat C {h1, ha} U {3} = gg(e2) U gs(es),
and for ez in A, if B’ = {e1} then
fa(es) = galer).

Hence F4 Cyf Gg. Similarly, we can show that Gg Cyf Fu.

Now we need to recall the following.

Theorem 3.5. ([1]) If Fa, Gg and Hc are soft sets over a common universe U, then

(a) FAUF4 &, F4,

(b) FAUGg =, GgUFy,

(c) (FAUGB)UHC ﬁg FAG(GBGHc),

(d) FaM, Fa 24 Fa,

(e) Fy M Gg &, Gp M, Fyu,

(f) (FA Me GB) Mg HC gg FA Me (GB Me HC~)

Combining Proposition 3.3 and Theorem 3.5 we immediately deduce the following result which shows

that operations U and 1, are idempotent, associative and commutative with respect to the gf—soft equality
relation & .
9f

Theorem 3.6. If F4, Gp and Hc are soft sets over a common universe U, then

(a’) FAUF4 =7 Fy,

(b') FAUGg =,¢ GgUF,

(c’) (FAUGE)UHc ¢ FAU(GgUHC),

(d’) FaM, Fu yf Fa,

(¢') FaMe Gp =45 Gp e Fa,

(') (Fa)Me Gp) Ne He 245 F4 N (G Me He).
Our main notions are the following.

Definition 3.7. Let F4, G € S (U, E). We define the generalized finite soft union (g f—soft union, in short)
of F4 and Gg, denoted by F U, Gg, as the set consisting of all soft sets Hc satisfying the following two
conditions:

(p-1) Fa C4f Hc and Gg G, Hc, where C C E,

(p-2) If there exists |p € S(U, E) such that F4 C,r Jp and Gg Cy¢ Jp then He Ey¢ Jp.

That is, Hc is a minimal g f—soft superset of F4 and Gp in the sense that if there exists another soft set Jp
satisfying (p-1), then Hc is g f—soft subset of |p.
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Next we completely describe the g f—soft union of two soft sets. To this end, we shall use the following
two auxiliary results.

Proposition 3.8. Let F4 and Gg be two soft sets over a common universe U. Then F WUGE € Fy Uyr Gp.

Proof. Tt is clear that F4 C, FAUGg and Gg 5, F4UGg, so Fa C 0 F4UGg and Gp C f F4UGg, and hence
F,UGj satisfies condition (p-1) of Definition 3.7. Now let Jp € S(U, E) such that F4 Ty Jp and Gp Cyf Jp,
and lete € C= AUB.Ife € A\ B, we have hc(e) = fa(e) and from the fact that F4 T, Jp we deduce that
fa(e) € Ugep j(d) for some finite subset D’ of D. Hence hc(e) € Ugep j(d). If e € B\ A, we deduce, similarly,
that hic(e) € Uyep~ j(d) for some finite subset D" of D. Finally, if e € A N B, we deduce the existence of two
finite subsets D1 and D; of D, such that fa(e) € Ugep, j(d) and gg(e) € Ugep, j(d). Therefore

he(e) = fale) U gs(e) € Ugen,up, j(d).
We have shown that F,UGjg Cy¢ Jp, so condition (p-2) of Definition 3.7 is satisfied. Hence F AUGp €
FalyrGp. O
Lemma 3.9. Let F4, Gg and Hc be soft sets over a common universe U If F4 Cyr Gpand Gp S, Hc then Fa 45 He.
Theorem 3.10. Let F4 and Gp be two soft sets over a common universe U. Then

Fa Ugs Gg = {Hc € S(U,E) : He &g FAUGg}.

Proof. Let Hc € F4 Uyr Gp. Then Hc satisfies condition (p-2) of Definition 3.7. Since, by Proposition 3.8,
FaCy F 4UGg and Gp Cyr F ,UGg, we deduce that Hc Cyf F 4UGj5. On the other hand, since, by Proposition
3.8, FAUGj also satisfies condition (p-2), we deduce that F4UGp C ¢ Hc because F4 ;¢ Hc and Gp C,¢ Hc.
We conclude that He ;¢ FAUGs.

Now suppose that Hc 2,¢ F4UGg. Then Hc iy FAUGg and F4UGg C,r Hc. By Proposition 3.8, F4 C,¢
F4UGp and Gp E;¢ FAUGg, so Fa C;¢ He and Gp £, He by Lemma 3.9. Thus Hc satisfies condition (p-1) of

Definition 3.7. Now let Jp € S (U, E) such that F4 C,f Jp and G Cyf Jp. By Proposition 3.8, FAUGs C,r Jpand
hence Hc C;¢ Jp by Lemma 3.9. Therefore Hc satisfies condition (p-2). We conclude that Hc € FolU,rGg. [

Now, combining the properties of idempotency, associativity, commutativity, etc., of U with respect to
&,r joint with the preceding proposition, we can deduce the corresponding properties for gf—soft union
and g f—soft intersection.

Proposition 3.11. Let F4, Gg and Hc be soft sets over a common universe U

(g’) If]D €Fy Ugf Fy, then Jp Hyf Fa,

(h’) If]D €Fy Ugr Gp and K, € Gp Ugr Fyu, then Jp Ryf K;.

(i’) If]D € Fy I_Igf Gg, K € Ip '—'yf Hc, My € Gg |_|gf Hc and PQ €Fy |_|gf My, then K, gf PQ.
Proof. (g) Let Jp € Fa Uy Fa. Then Jp &¢ FAUF4 = Fa.

(h) Let Jp € FollysGpand K; € Ggl,rF4. Then Jp &,r F4UGg and Ky, 2,7 GgUF4. Since FAUGg = GUFj,
we deduce that Jp 2, K;.

(i’) Let Jp € Fa Llyf Gg, KL € Jp |—|yf Hc, My € Gg ngf Hc and PQ € Fy ngf My. Then, by using Theorem
3.10, we deduce that

Ki =g JpUHc = (FAUGE)UHC,
and
PQ 5gf FAGMN &gf FAG(GBGHc)

Since, by Theorem 3.6 (c’), (FAGGB)GHC = FAG(GBUHC), we conclude that Kj =;¢ Pg. O
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4. Generalized Finite Soft Intersection
In this section concept of generalized finite soft intersection is discussed.

Definition 4.1. Let F4, G € S (U, E) . We define the generalized finite soft intersection (g f —soft intersection,
in short) of F4 and Gg, denoted by F4 Myr G, as the set formed for all soft sets H satisfying the following
two conditions:

(p-3) Hc Cyf Fa and He C4¢ Gp, where C CE,

(p-4) If there exists Jp € S(U, E) such that Jp C,r Fa and Jp E,¢ Gp then |p C,r He.

That is Hc is a maximal gf—soft subset of F4 and Gp in the sense that if there exists another soft set Jp
satisfying (p-3), then [p is gf—soft subset of Hc.

Before proceeding forward consider the following;

Example 4.2. Let U = {hy, Iy, h3, hs} and E = {e1, ez, e3}. Define two soft sets F4 and Gg as follows: A =B =E
and

Fa = {(e1,{h1,h4}), (e2, {h3, ha}), (e3, {h1, h2)} and
Gp = |(e1, {h1, h2}), (e, {h3, ha}, (e3, {h3})}

Then Fa M Gg = {(e1,{Mm}), (e2, {h3, ha}), (e3,0}. Let D = {ey,e2} and Jp = {(e1, {h1, h2}), (e2, {h3, hal}. Clearly
Jp Egf Faand Jp Sy Gp but Jp Ty Fa M Gp does not hold.

From Example 4.2, it is clear that F4o M, Gp ¢ Fx Myf Gp in general. However we have the following.

Proposition 4.3. Let F4 and Gg be two soft sets over a common universe U, such that ANB = 0. Then F4 M, Gp €
Fu I_Igf Gg.

Proof. Let Fo Mg Gg = He. Then hc(c) = fa(c) for all c € A\B. Since A N B = 0, therefore h¢ (c) = fa (c) for
all c € A = A\B. Trivially we have hc(c) = fa(c) C Usea f (a) where a € A” C A. Thus Fa M. Gp E4¢ Fa.
Similarly it can be shown that F4 Mg Gg T, Gp. Next consider D C E and Jp € S(U, E) such that Jp 5,¢ Fa
and Jp Cyr Gp. Then jp(d) C Usea f (a) and jp (d) C Upep g (b) for all d € D, where A” C A, B’ C B are
finite. Therefore jp (d) C (Usea f (a)) N (Upep g (b)) for all d € D. Thus Jp S, Fa Me Gp. This shows that
FaM, Gg € Fuy I_Igf Gg. O

Theorem 4.4. Let F4 and Gg be two soft sets over a common universe U, such that AN B = (. Then
Fa I—]yf Gg={Hc € S(U,E) :Hc Byf Fa M. Gg}.

Proof. Let Hc € Fa Myr Gp. Then by Definition 4.1, Hc T, Fa and Hc E,¢ Gp, where C C E. Since
AN B =0, therefore Hc 5;¢ F4 Me Gp. Moreover by Proposition 4.3 and Definition 4.1, F4 M. Gg T, F4 and
F4 M. Gp E4¢ Gg, since Hc satisfy p-4, therefore F4 M. Gp ;¢ Hc. Thus we have

Hc Bgf Fa . Gg.

Next suppose that Hc =,r Fao M. Gg. Then Hc CT,f F4 M. Gp and Fa M. Gg E4¢ Hc. By Proposition 4.3,
FaM: Gp Cyf Fa and Fa Me Gp Ty Gp, so He E4¢ Fa and He Ty Gp by Lemma 3.9. Thus Hc satisfies
condition (p-3) of Definition 4.1. Now let Jp € S (U, E) such that Jp C,f F4 and Jp E;¢ Gp. By Proposition
4.3, ]p Cyf FaMe Gg and hence Jp C,r Hc by Lemma 3.9. Therefore Hc satisfies condition (p-4) of Definition

41. O

Proposition 4.5. Let F4 and G be two soft sets over a common universe U such that ANB = (. If Jp € F4 Ny¢ Gp
and K; € Gp l_lgf Fa, then ID Byf K.

Proof. Straight forward. [
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5. Conclusion

Many types of operations are available in soft sets, which not only handle uncertainty but also preserve
the data in a very nice way. In the present paper we have introduced the concepts of gf—soft equality,
gf—soft union and gf—soft intersection. These concepts are very flexible and useful generalizations of
existing operations available in soft set theory. It is hoped these newly introduced concepts will find their
applications in many fields soon.
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