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Abstract:

In this paper we have defined symmetric difference, absorption, associative of soft
sets and discussed some of their properties.
Index Terms: Soft Set, Symmetric Difference, Absorption & Associative Properties
1. Introduction:

Soft set theory has received much attention, since its introduction by Molodtsov

[4]. The concept and basic properties of soft set theory and presented in [3, 4]. Soft set
theory has been applied in many fields. Maji et. al [3] worked on some new operations
in soft set theory. Onyeozii and Gwary [5] studied fundamentals of soft set theory.
Chinnadurai et. al [1,2] discussed interval valued fuzzy soft gamma semigroups and
intuitionistic fuzzy soft Gamma semigroups. In this paper, some characterizations on
operations in soft sets viz., symmetric difference, absorption and associative properties
are discussed
2. Preliminaries:
Definition: 2.1

Let U be an initial universe set and E be a set of parameters. Let P (U )denotes the

power set of U and AcCE. A pair (F, A) is called s soft set over U, where F is a mapping
given by, F: A— P(U)
Definition: 2.2
Union of two soft sets of (F, A) and (G, B) over the common universe U is the soft
set (H ,C), where C=AuBand VeeC,
H(e)=F(e) if ecA-B
=Gle) if eeB-A
=F(e)uG(e) if eeANB.
We write, (F,A)J(G,B)=(H,C).
Definition: 2.3
Intersection of two soft sets of (F, A) and (G, B) over the common universe U is the

soft set (H ,C), where C=ANnBand VeeC,
H(e)=F(e) if ecA-B
=Gle) if ecB-A
=F(e)nG(e) if ecAnB.
We write, (F,A)~(G,B)=(H,C).
Definition: 2.4
The difference of two soft sets of (F, A) and (G, B) over the common universe U is

the soft set (H,C), where C= AnBand VeeC,
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H(e)=F(e)-Gle)
We write, (F,A)—(G,B)=(H,C.)
Definition: 2.5

Symmetric difference of two soft sets of (F, A) and (G, B) over the common universe
U is the soft set denoted as (F, A)Z(G B) and its defined by,

(F. A)AG.B)=((F.A)-(G.B))O((G.B)-(F. A))

Note: 2.6

(i) & F(e)uGle) iff ¢ F(e)and o ¢Gl(e)

()a ¢ Fle)nG(e) iff a¢F(e)or aeGle)

()a ¢ Fe)-G(e) iff e F(e)or aeGle)
3. Main Results:
Theorem: 3.1

For any three soft sets (F, A) (G,B) a
(i) (F,A)-(G,B)=(F,A)-((F. A)A(G,B))= , ,
(ii)(F, A)-((G.B)-(H,C))=((F, A)-(G,B)) S((F, A)A(H.C))

Proof:
(i) Let, (F,A)—(G,B),
Assume that, « € F(e)—G(e), then « € F(e) and « ¢ G(e).
Now, a ¢ G(e)= a ¢ F(e)nG(e)
— a e F(e) and a ¢ (F(e)nG(e))
= acF@) -(FE)NGE)
Then, (F, A)- ((F, A)~ (G, B))
Therefore, (F A) (G E)B)g((F A) (( ) (G,B)). (1)

Now, let (F,A)—((F,A)~(G,B)),
=acF(e) - (F(e)mG(e)).

Then, a € F(€) and « ¢ F(e)nG(e)

= aeF(e) and (a ¢ F(e)or a ¢ G(e))
= aeF(e) and a ¢ G(e)

= a e F(e) —Gle)

= (F,A)—(G,B).

Therefore, (F, A)—((F, A)~(G,B))c (F,A)-(G,B). cenee(2)

From (1) and (2), we get,
(F,A)-(G,B)=(F,A)-((F,A)A(G,B)
(ii) Let, (F,A)-((G,B)-(H.C))

Assume that, a € F(e) —(G () H(e))
Then, o € F(e) and OHE( (e)- H( ))
= aeF(e) and (@ 2 G(e)ora ¢ H(e)).

:>(a S F( ) and « eG(e)) or (a e F(e) and o ¢ H(e))-
= a <(F(e)-G(e))u(Fle)nH(e))

= ((F,A)-(G,B))S((F. A)A(H,C))
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Hence,

(F,A)-((G,B)-(H,C)) < ((F,A)-(G,B)S((F, A)A(H,C)) ----(3)
Similarly, we get,

((F,A)—y(G.B%)O((F,A)H(H,C))Q(F,A) (G,B)-(H.C)) ---(4)
From (3) and (4), we get,
(F,A)-((G,B)-(H.C)=((F,A)-(G,B))T((F,A)A(H,C))

Hence proved.
Theorem: 3.2

For any three soft sets (F, A) (G,B) and (H,C) then,

(i) (F. A)-[G.B)O(H.C)l=[(F, A)-(G,B)A[(F, A)-(H.C)]
(i) (F,A)-[G.B)A (H.C) = [IF. A~ (G, BJO[(F, A)-(H.C)

Proof:
(i) (F,A)-[G.B)O(H.C)]=[(F.A)-(G,B)A[F.A)-(H.C)]
(G,B)O(H,C)=(K, D)where D=BuUC, VeeC,
K(e)=Gl(e) if ecB-C
=Hf(e) if eeC-B
=G(e)uH(e) if eeBNC.

H
Let, (F, A)-(K,D)=F(e)-[G(e)-H(e)]
= a €[F(e)-(Gle)uHe))
= acF(e)and o ¢[G(e)UH(e)]
= aecF(e)and « ¢ G(e) and a ¢ H(e)
= a c[F(e)-G(e)] and a €[F(e)—H(e)]
= a e[F(e)-G(e)n[F(e)-H(e)

Hence,

(F.A)-[G.B)S(H.Cllc[(F. A)-G.BIA[F. A)-(H.C)] - ®

Similarly, we get,

(F.A)-(G.B)]A[(F. A)-(H.C)l< (F.A)-[G.B)O(H.C)] - (@

From (1) and ( ) we get,
(F,A)-[G.B)O(H.C)|=[(F, A)-(G.B)]A[(F, A)-(H.C)
i) (F. A)( (©.8)A(H,C)=[F. A)- GBS [F. A)- (H.C)]

(G,B)~(H,C)=(K,D) where, D=BNC, VeeC,
K(e)=Gle) if eeB-C
=Hf(e) if eeC-B
=G(e)nH() if eeBNC.

H
Let, (F,A)-(K,D)=F(e)-[G(e)-H(e)]

= a <[F(e)-(Gle)nH(e))

= aeF(e)and o ¢[G(e)H(e)]
= acF(e)and a ¢G(e) or a ¢ H(e)
= a c[F(e)-G(e)] or @ e[F(e)-Hl(e)]
= a e[F(e)-Gle)][F(e)-H(e)
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Hence,

(F.A)-[G.B)A(H.C)lc[(F. A)-(G.B)IC[(F,A)-(H.C)] - )

Similarly, we get,

(F.A)-(G.B)IO[(F, A)-(H.C)l< (F. A)-[(G.B)A(H.C)] - 4)

From (3) and (4) we get,

(F.A)-[(G.B)A(H.C)l=[(F, A)-(G.B)IS[(F, A)-(H.C)}

Theorem: 3.3
For any three soft sets (F, A) (G, B) then,

(i) (F, A)AG,B)=[(F, A)S (G, B)]-[(F, A)A (G, B)]
(i) (F, A)A(G,B)= (G, B)A(F, A).
Proof:
(i)Let, (F, A)A(G,B)
=[(F,A)-(G,B)]O|(G,B)-
= a c[Fle)-Gle]le(e)- )
:>ae[ G( )]orae[ (e) F(e)]
[aeF and aeEG( )] or aeG(e)and aeEF(e)]
= [a e F(e)or a € G(e)] and [ ¢ G(e)and & & F(e)]
:>ae[F(e v, ( ] and ae‘[F(e)m (e)]
= a <[(F(e)uG(e)-F(e)nGle))]
(F, A)AG,B)c[(F, A)S(G,B)]-[(F, A)A(G,B)]
Similarly, we get,
[(F.A)O(G,B)]-[(F, A)~(G,B)|< (F, AJAG, B)- -
From (3) and (4) e get

(F. Al
F(

—_

e

G,
)-
e)-
)
)

e

—_

(F, A)A@G,B)=[(F, A)5(G, B)]-[(F, A)A (G, B)]

(i) (F. A)AG,B)=((F. A)-(G,B)) (G, B)-(F, A))
=(F(e)-G(e)w(Gle)-F(e))
=(G(e)-F(e)) v (F(e)-Gle))
=(G.B)-(F.A)T((F.A)-(G.B))
= (G,B)A(F, A

Hence proved.
Theorem: 3.4

For any three soft sets (F, A) (G, B) then,
(i) (F,A)S((F.A)A(G,B))=(F,A)
(i) (F,A)A((F,A)O(G,B))=(F,A)
Proof:
(i) Let, (F,A)~(G,B)=(H,C)
By the definition,
H(e)=F(e)nGe) if ecAnB
(F,A)O((F,A)A(G,B))=(F,A)O(H,C)=(K,D)
By the definition,
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K(e)=F(e) if eeA-C
:H(e) if eeC-A
=F(e)UH(e) if eeANC
= F(e)u(Fe)nGle))
=Fle)

Then, we get, K(e)=F(e)
Hence,
(F.A)O((F,A)A(G,B))=(F.A)
(i) Let, (F,A)A(G,B)=(H.C)
By the definition,

H(e)=F(e) if ecA-B
=Gl(e) if eeB-A
=F(e)uG(e) if ecANB

(F,A)A((F,A)O(G,B))=(F,A)A(H,C)=(K,D)
By the definition,
H(e)=F(e)nH(e) if eecAnC
=F(e)n(F(e)uGle))
- Fle

Then, we get, K(e)= F(e)
Hence,
(F,A)A((F,A)O(G,B))=(F,A)
Hence Proved
Theorem: 3.5

If(F, A) (G,B) and (H,C) are three soft sets over the universal set U, then
(i) (F,A)O((G,B)O(H,C))=((F, A)S(G,B)) O (H,C) = (F,A)5(G,B)O(H,C)
(ii) (F, A)A(G,B)A(H.C)=((F, A)A(G,B))A(H,C)=(F, A)A(G,B)A (H.C)

Proof:

(i)Suppose that, (G,B)O(H,C)=(1,D)where D=BUC and Ve e D,
1(e)=Gl(e) if eeB-C
=H(e) if ecC-B
=G(e)UH(e) if eeBnC
Since (F,A)O((G,B)O(H,C))=(F,A)O(1,D), we suppose that,
(F,A)O(1,D)=(3,M), where, M = AUD=AUBUC and Vee M,
J(e)=Gle) if eeB-C-A
=Hf(e) if eeC-B-A
=F(e) if ecA-B-C
=(G(e)UH(e)) if eeBNC-A
=(F(e)uH(e)) if ecAnC-B
=(G(e)UF(e)) if eecAnB-C
=(F(e)uG(e)UH(e)) if ecAnBNC
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Assume that, (F,A)O(G,B)=(K,S)where S= AUB and vees,
K(e)=F(e) if ecA-B
=G(e) if eecB-A
=F(e)UGle) if ecAnB

F
(F,A)S(G,B))O(H,C)=(K,S)O(H,C),
we suppose that,
(K,$)O(H,C)=(L,T), where, T=SUC=AUBUC and VeeT,

L(e)=G(e) if ecB-C-A
=H(e) if ecC-B-A
=F(e) if ecA-B-C
=(G(e)uH(e)) if ecBNC-A
=(F(e)UH(e)) if ecAnC-B
=(G(e)uF(e)) if ecAnB-C
=(F(e)uG(e)UH(e)) if eeANBNC

Assume that, (F,A)5(G,B)O(H,C)=(Q,F)

Qe)=F(e) if ecA-B-C
=G(e) if ecB-C-A
=H(e) if ecC—A-B
=(F(e)uGle)) if ecAnB-C
=(G(e)UH(e)) if eeBNC-A
=(H(e)UF(e)) if ecCNnA-B
=(F(e)uG(e)UH(e)) if ecAnBNC

Therefore it is clear that M =T = F and Ve e M, J(e)=L(e)=Q(e), thatis J and L and
Q are same operators.
Thus,

(__F,A)Q((G,B)Q(H,C)):((F,A O(G,B))O(H,C)=(F,A)T(G,B)U(H,C)

(i )Suppose that, (G,B)~(H,C)=(1,D)where D=BNC and Ve e D,
1(e)=Gl(e) if eeB-C
=H(e) if ecC-B
=G(e)nH(e) if eeBnC
Since (F,A)A((G,B)~(H,C))=(F,A)~(1,D), we suppose that
(F,A)~(1,D)=(3,M), where, M =AnD=ANBANC and Vee M
J(e)=Gle) if ecB-C-A
=H(e) if ecC-B-A
=F(e) if ecA-B-C
=(G(e)nH(e)) if ecBNC-A
=(F(e)nH(e)) if ecAnNC-B
=(G(e)n F(e)) if eecAnB-C
=(F(e)nG(e)nH(e)) if eeAnBnNC
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Assume that, (F,A)A(G,B)=(K,S)where S=ANB and vees,

K(e)=F(e) if ecA-B
=G(e) if eecB-A
=F(e)nGle) if ecAnB

F
(F,A)A(G,B))A(H,C)=(K,S)~(H,C)
we suppose that,
(K,S)A(H,C)=(L,T), where, T=SNC=ANBNC and VeeT,

L(e)=G(e) if ecB-C-A
=Hf(e) if ecC-B-A
=F(e) if ecA-B-C
=(G(e)nH(e)) if ecBNC-A
=(F(e)nH(e)) if ecAnC-B
=(G(e)nF(e)) if ecAnB-C
=(F(e)nG(e)nH(e)) if eeANBNC

Assume that, (F,A)A(G,B)~(H,C)=(Q,F

Qe)=F(e) if ecA-B-C
=G(e) if ecB-C-A
=H(e) if ecC—A-B
=(F(e)nG(e)) if ecAnB-C
=(G(e)nH(e)) if eeBNC-A
=(H(e)nF(e)) if ecCNnA-B
=(F(e)nG(e)nH(e)) if ecAnBNC

Therefore it is clear that M =T = F and Ve e M, J(e)=L(e)=Q(e), thatis J and L and
Q are same operators.

Thus, (F,A)~((G,B)~(H,C))=((F,A)~(G,B))~(H,C)=(F,A)~(G,B)~(H,C)
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