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l. Introduction

More often than not, real life problems inherently involve uncertainties, imprecision and vagueness. In
particular, such classes of problems arise in economics, engineering environmental sciences, medical sciences,
etc.

In course of time, a number of mathematical theories such as probability theory, fuzzy set theory, set
theory, interval mathematics theory, vague set theory, etc. formulated to solve such problems, have been found
only partially successful.

The major reason for the difficulties arising with the aforesaid theories is due to the inadequacies of
their parameterization tools (See Molodtsov [2]).In order to overcome these difficulties, Molodtsov [2]
presented an elaborate theory of soft sets as a completely new mathematical tool with adequate parameterization
for dealing with uncertainties. This prototype work of Molodtsov, besides unfolding a rich potential of soft set
theory for applications, included directions for further research, especially discovering new operations on soft
sets and their properties ([2], p. 21). It is encouraging to note that a number of researches in this direction have
appeared during the last few years. Maji et al. [7] introduce several operations of soft sets. Ali et al. [6] and Pei
and Miao [3] further introduce several other new operations as well. Based on these operations introduced in [3],
[6] and [7], A. Sezgin and Alagun [1], Qin and Hong [5] and Fuli [4] establish some results concerning these
new operations.

In this paper, we establish and investigate in detail new results on the distributive and absorption

properties with respect to operations of union (Q) restricted union (UR), restricted intersection (O) ,

extended intersection (mg)and restricted difference ( R)on soft sets, and provide some illustrative
examples.

1. Preliminaries
We give some basic definitions and notions of soft set theory. Throughout this work, let U be an initial

universe, E a set of all possible parameters with respect to U, P(U) the power set of U and AC E.

Definition 2.1 [2]
A pair (F,A) is called a soft set over U where F is a mapping given by F: A— P(U).

For e € A, F(e) may be understood as the set of e-approximate elements of the soft set (F,A). Thus
(F,A)={F(e)ePU)lec AcE}.

Definition 2.2 [3]
For two soft sets (F,A) and (G,B) over a common universe U, we say that:
1. F(A) is a soft subset of (G,B) if

0) AcB
(i) VY eeA F(e)cG(e). Wewrite (F,A) & (G, B)

2. (F,A) is said to be a soft superset of (G,B) if (G,B) is a soft subset of (F,A)
denoted (F, A) 5 (G, B).
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Definition 2.3 [7]
Two soft sets (F,A) and (G,B) over a common universe U are said to be soft equal,denoted
(F,A)=(G,B), if (F,A) is a soft subset of (G,B) and (G,B) is a soft subset of (F,A).

Definition 2.4 [7]
The union of two soft sets (F,A) and (G,B) over a common universe U, denoted (F, A) (G, B)isa
soft set (H,C) where C= AuBand V eeC,
F(e), if e A—B;
H(e)=:G(e), if ee B—- A;and
F(e)uG(e),ifeesAnB

Definition 2.5 [6]
The restricted union of two soft sets, (F,A) and (G,B), denoted (F,A) Uy (G,B), is a soft set (H,C)

where C=ANB=J and V ecC, H(e)=F(e) uG(e).

Definition 2.6 [6]
The extended intersection of two soft sets (F,A) and (G,B), denoted (F, A), (G, B), is a soft set
(H,C) where C=AuUBand V eeC,
F(e), if ee A—B;
H(e)=:1G(e), if eeB— A;and
F(e)G(e), if e ANB.

Definition 2.7 [6] )
The restricted intersection of two soft sets (F,A) and (G,B), denoted (F,A) O (G,B) , is a soft set (H,C),
where C=ANB=Jand VeeC,

H(e) =F(e) nG(e).

Definition 2.8 [6]

The restricted difference of two soft sets (F,A) and (G,B) ,denoted (F,A) 5 (G,B), is a soft set (H,C) where

C=AnB=J and V ecC, ~
H(e)=F(e)—-G(e).

Definition 2.9 [1]
The restricted symmetric difference of two soft sets (F,A) and (G,B) over a common universe U, denoted

(F, AA(G, B), is a soft set defined by

(F,A)AG,B)=((F,A); (G,B)) ((F,AO(G,B))
Theorem 2.1 [1,5] R
Let (F,A) and (G,B) be two soft sets over a common universe U. Then the following hold:
@ (F,AAGB)=(FA) 5 GB), ((G.B) (F,A)

(ii) (F,A) U, (G,B)=(G,B)uy, (F, A). R

11, Properties Of Operations On Soft Sets
Theorem 3.1 (Distributive Properties)
Let (F,A), (G,B) and (H,C) be soft sets over a common universe. Then the following hold:

) (F,A) UL ((G.BYT(H,.C))=((F. A) Uy (G, B)) I((F, A) Uy, (H,C))
(i) (F,AO(G.B)~, (H,C))=((F,A) O(G,B)) . ((F, A) O(H,C))
(i) (F,A)O((G,B) g (H,C)) = ((F, A (G, B)) g ((F, AT (H,C))
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(iv) (F,A),((G,B)O(H,C))=((F,A),(G,B))O((F,A) , (H,C))
V) (F.AO(G.B) _ (H.C)=((F.AO(G,B)) _ ((F.AHO(H,C))
Vi) (F, A) Uk (G, B)_, (H.©)) = ((F.A) g (G. B))__ ((F.A) g (H.O))
(vii) (F,A)mg((G,B)VR(H,C));t((F,A)mg G.B) _((F.A, (H,0)
(viii) (F,A)o((e,B)VR(H,C))¢((F,A)Q(G,B))VR(?F.A)Q(H,C))

Proof (i): Let (G,B) U(H,C) =(K,BuC)where V ae(BuC),
G(a), if a eB-C;
K(a)=<H(a), if «a €C-B; and
G(a)UH(a), if aeBNC.
Let (F,A)ug (K,BUC)=(J,An(BUC)) where V a € AN (BUC) ,
J(a) =F(a) UK(a).

Fla)uG(a), «a e An(B-C);
=<F(a)UH(a), « € An(C-B); and
Fla)uG(a)UH(a), a e An(BNC).
Let (F,A)ug (G,B)=(L,AnB)
where V. o € AnB, L(a)=F(a)uG(a).
Let (F,A)ug (H,C)=(M,AnB)
where V. a e ANC,
M (@) =F(a) UH ().

Let (LLANB)O(M,ANnC)=(1,(AnB)U(ANC)

=(1,An(BuUC))
where V. o e An(BuUC),
L(«),a € (ARB)—(ANC);
(@) ={M («), @ € (AnC)— (AN B); and
L@)uM(a), ae AN (BNC).

F(a)uG(a), ae An(B-C);
=sF(a@)VH(«), «ae An(C-B); and
[F(a)uG(a)]u[F(a)u H(a)]z F(a)u{G(a)u H(a)}, ae AN(BMNC).
Hence, J(a) =1(a) V a € An(BUC); i.e, (i) holds.
Similarly, (ii) can be proved.
(i) Let (G,B)uy (H,C)=(K,BNC) where V a e BNC,
K(a) =G(a) UH ().
Let (F,A)O(K,BNC)=(1,Au(BNC)) where V a e Au(BNC),
{F(a),aeA(BmB);
() =

K(x), e (BNC)— A; and
F(x) o K(x), ae An((BMNC).

G(ax)uH(@), ae(BNC)— A; and
F(@)u{G(x)wH(@)}, ae AnN(BMNC).

Also, let (F, A)O(G,B)=(L, AuUB) where V o € AUB,

{F(a), e A—(BNC);
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F(a),axa e A—B;
L(a) =<G(x), a e B—-A; and
F(o)uG(a), a e ANB.
Let (F,A)O(H,C)=(M,AUC) where V e AUC,
F(a),aa e A—C;
M(a)=1H (&), a €eC—A; and
F(@)H (@), a e ANC.
Let (L, AUB) U, (M, AUC) =(N,(AUB)N(AUC)) where V o € AU(BNC),
F(a),a(A—B)~(A—C)=A—(BUC);
F(a)uG(a), a e(AnB)-C;
F(a)H(a), a e (ANC)—-B;
G(ax)VH (), a e (BNC)—A; and
F(a) u{G(a) UH(a)}, a e ANBNC.
Thus | # N . Hence (iii) holds. Similarly, (iv) can be proved.
(v) Let (G,B) —xr(H,C)=(K,BNC)where VaeBNC,
K(a) =G(a)—H(x).

Let (F,A)O(K,BNC)=(L, An(BNC)) where V o e An(BNC),

L(a) = F(a) nK(a),

= F(a)m{G(a)—H(a)}.

N(a) =L(a) UM (). B

Let (F,A) O(G,B)=(lI, AnB) where Va € ANBANC,
I(a) =F(ax) nG(x).

Let (F,A)O(H,C)=(J,ANC) where ¥V a € ANC,
J(a) =F(a) "nH(a).

Let (I,AmB)vR (J,AnC)=(M,(AnB)N(ANC)
=(M,(AnB)nC)
where V o e (AnB)NC,
N(a) =1(a)-J(a)
=[F(a)mG(a)]—[F(a)mH(a)]
=F(a) N {G(a)-H(a)}.

It follows, L and M are the same mappingson ANBNC.
Hence (v) hold.

(vi) Let (G,B) «{H,C)=(K,BNC) where VaeBNC,
K(a)=G(a)—H(x).
Let (F,A)uy (K,BNC)=(J,An(BNC)) where V a € AN (BNC),
J(a) =F(a)uK(a)

= F(a)u{G(a)—H(a)}.
Let (F, A)Ug (G,B) =(L, AnB) where V o € ANB,
L(a) =F(a) uG(x).
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Let (F,A)ug (H,C)=(M,ANC) where V € ANC,
M(ax) =F(a)UH(a).
Let (L,ANB) (M,ANC)=(N,(AnB)N(ANC))
where V € (AR B)N(ANC)=AN(BNC),
N(a) = L(a) —M ()
={F(@)UG(x)}—{F(x) WH(a)}

#= F(a)u{G(a)uH(a)}.
Hence J #N on An(BNC), which completes the proof.
(i)  (G,B) (H,C)=(K,BNC) where VaeBNC,
K(a) ~6(a)-H(a)
Let (F,A)n, (K,BNC) =(|,AU(B ﬁC)) where V o € AU (BN C),

{F(a),ae A—(BNC);

l(x) =« K(ax),a e(BNC)— A; and

F(a)mnK(a),ae An(BNC)

F(a),aa e A—(BNC);
G(a)-H(x), a e (BNC)— A; and
F(a) N {G(x)—H(a)},aa e An(BNC).

Let (F,A)n, (G,B)=(R, AUB) where V o € AUB,
{F(a),aeA—B;
R(a) =1G(x),x e B - A; and
F(a)"G(a),ae AnB.
Let (F,A)n, (H,C)=(L, AUC) where V € AUC,
F(a),a e A—C;
L(a¢)=<H(a),aeC-A; and
F(e)nH(a),aa e ANC.
Let (R,AUB) (L,AUC):(M,(AU B)ﬁ(AuC)) where
YV ae(AUB)efAUC)=AU(BNC), M(a) =R(a) - L(x)
D, ae A—(BUC);
Gla)—-F(a), a e (ANB)-C;
= G(a)—{F(a)mH(a)}, ae ANBNC;
Ga)—-H(a), ae(BNC)—A; and
F(a)—{F(a)nH(a)}, a e (AnC)—B.
Hence mappings | and M are not equal on A\ (B mC) . This completes the proof of (vii)

Similarly, (viii) can be proved.
We now illustrate (ii) in the following example.

Example 3.1
Let a wuniverse set U be a set of eight different types of cars given by

U={ul,uz,u3,u4,u5,u6,u7,u8}and let the parameter set E with respect to U be

E :{el,ez,e3,e4,e5,e6,e7}, where each parameter € 1=1,2,3,...,7 stands for fuel efficient, durable,
modern, spacious, portable, luxury and flashy, respectively.

Let A={e,e,, 6,6}, B={e, e, e,6}ad C={e, e, 66}

Let (F,A), (G,B) and (H,C) be three soft sets over U such that
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F(el):{ul’uz’US’u‘l}; G(GZ):{U4’US’U61U7}; H(es):{us’umuwus};
F(e,)={us,u,,us,Ug}; G(e;)={u,,u,,u;u,}; H(e,)={u, usu,};
F(e,)={u,u,,u,,u,}; G(e,)={u,, us,us,u;,ug }; H(es)=1{u, u,,usug};and

F(eﬁ)z{UZ’US'u4}; G(e5)={u1,u2,u4,u7}; H (e7)={u2,u3,u5,u7}-

Now, let (G, B)u, (H,C)=(K,BNC) where V. o € BNC :{83,64},

K(a) =G(a) UH ().
Then,
K(e3)=G(e3)UH (e3)={u1,u2,u3,u4,u7,u8}

and
K(e,)=G(e,)uH(e,)={u,,us,us,u,,ug}.

Let (F, A)O(K,BNC)=(J,AU(BNC)) where V e AU(BNC) ={e, e, e8],
F(a), a e A—-(BNC)={e,e,,&};
J(a)=1K(a), ae(BNC)—A={e,};and
F@)uK(a), ae AN(BNC)={e,}.

It follows,
J(e)=F(e)={u,u,,usu,};
J(e,)=F(e,)={usu,,us,ug};
J(e)= F(e3)uK(e3):{ul,uz,u3,u4,u7,u8};
J(e,)=F(e,)={u,,us,us,u,,ug }; and
J(es)=F(es)={u,,u;,u,}.

Also,

let (F,A)O(G,B)=(L, AUB) where V. o € AUB={e, e, e,8,,6,6},
F(ax), «» s A—B :{el,es};
L(x)=1G(a), aeB—-A={e,,e}; and
F()uG(a), a e ANB ={e2,e3}.
Thus,
L(e)=F(e)={u,u,,u;,u,};
L(e,)=F(e,)uG(e,)={u;,u,,us,Ug,Ug};
L(e;)=G(e;)uG(e;)={u,,u,,us,u,,u,};
L(e,)=G(e,)={u,,us,us,u,,ug};

L(es)=F(e)={u,,u;,u,}; and

L(e)=F(e)={u,,usu,}.
Let (F, A)O(H,C)=(M,AUC) where V a e AUC ={e,,e,,6,8,,6,€,},
F(a), a e A-C ={e,e,};
M(a)=1H(a), aeC—-A={e, e, }; and
F(a)uH(a),aeAmC={e3,e6}.
We have
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M (e)=F(e)={u,u,,u;,u,};
M(ez):F(ez):{u3'u4'u5'u6};
M (e;)=G(e;)uH(e;)={u,,u,,u;,u,,u,,Ug };
M (e,) =G (es)={us.us,u, };
|V|(6‘6)=F(BG)UH(ee)z{uz,u3,u4,u6,u8};and
M (e,)=F(e,)={u,,uz,us,u, }.
Let (L, AUB) U, (M,AUC)=(N,(AUB)) where V a € (AUB)N(AUC) =
AU(BNC)={e,e,6€,6},
N(a) =L(e) UM ().
F(a), a e (A-B)n(A-C)=A—-(BuUC)={e};
F(a)uG(a),ae(AmB)—Cz{ez};
={F(a)UH(a), a e (AnC)-B ={e};
G(a)UH(a), ae(BNC)—A={e,}; and
F(a)u{G(a)UH(a)}, a e ANBNC ={e,}.
Thus N (&) =F (&) ={u,,u,,us,u, };

N(e,)=F(e,)u(e,)={us,u,,us,Ug,Ug};

N (e;) = F(e3)u{G(e3)uH (e3)} ={u;,u,,u;,u,, U, Ug };
N(e,)=G(e,)uH(e,)={u,,us,us,u,,ug}; and

N (e;)=F(e;) U H(g)={u,,u;,u,,ug,ug}.
It follows that J () and N(«) are not the same V' « € A (B NC) . Hence assertion (ii) holds.

Let us also illustrate (viii) with the following example using the soft sets in example 3.1.
Example 3.2: Let (G,B) (H,C)=(K,BNC) where V. a e BUC :{63,64},
~R K(a) =G(a)-H(x).
It implies that
K(e;)=G(e;)—H(e;)=1{u,u,}
K(e,)=G(e,)—H(e,)={us ug}.
Let (F,A)O(K,BNC)=(J,AU(BNC)) where V a e AU(BNC) ={e,,e,,8;,€,,&},
{F(a), acA—(BNC)={e,e,,e};
J (@) =1 F(x), ae(BmC)—A:{e4}; and
F(a)uK(a), aeA(BmC):{e3}.
We have,
J(e)={u,u,usu,};  J(e,)={usu,}; and
J(&)={up U, ug,ug}; I (&) ={u,,uy,u,}.
J (&) ={u,u,,u,,u,};
Again, let (F, A)O(G,B)=(L,AUB) where V a e AuB:{el,ez,es,e4,e5,e6},
F(a), e A-B={e,6&};
L(x) =1G(x), a e B—Az{e4,es}; and
F(a)uG(a), a e AnB={e,.&,}.

Then,
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L(e)={u;,u,,u;,u,}; L(e,)={u,,Us,Uq,U;,Ug };
L(e,)={u;,U,,Us,Ug, U }; L(&)={u;,u,,u,u,}; and
L(e;)={u,, U, Uz, U, U} L(eg)={u,,ug,u,}.

Let (F, A) O(H,C) =(M, AUC) where V a e AUC ={e,,e,,8;,€,,8;,8,},

F(x), a e A-C ={e,,e,};
M(x)=1H(a), aeC—-A={e,,e,}; and
F(a@)UH(a), a e ANC ={e;, e, }.

M (&) = {Uy, Uz, Us, Uy M (e;)=1{u,,us,u; };
M (&, ) = {u;,u,, U, Ug }; M (&s) ={U,,Us,U,,Ug,Ug };
M (&) ={u,,u,,u;,u,,u,,Uz}; and M (e;) ={u,,u;,ug,u, }.

Let (L, AUB) g (M,AUC) =(1,(AUB) "(AUC) )= (I,Au(BNC) ) where

V ae AU(BNC)={e,e,.e, 8,6},

I(a) =L(a)-M()
F(a)-F(a)=90, a e A-(BUC) ={e};
G(a)-F(a), a e (AnB)-C ={e,};
=1G(a)—{F(a)UH(a)}, a e AnBNC ={e,;};
G(a)—H (o), ae(BmC)—A:{e4}; and
F(a)—{F(a)UH(a)}, a € (ANnC)—B ={e;}.
Thus 1(e)=;

I(ez):{us};

I1(e;)=9;

I (&) ={Us,Ug};and

I(e)=2.

Hence J(a) # I(a) V ae AU(BNC)={e,e,,e;,€,6}.

Theorem 3.2 (Restricted Symmetric Difference Operation)
Let (F,A) and (G,B) be two soft sets over the same universe U. then the following are satisfied.

(i) (F,A)()((G,B)A(H,C)) ((F,A)O(G,B))A((F,A) O(H,C))
Gy  (F,AA(G,B)=(G,B)A(F, A).

Proof: (i) Let
(G,B)A(H,C)=(G,B)u, (H,C) (G,B)O(H,C)

=(K,BnC) BN C)

~—R

=(M,BA~C)
where V o e BN C,
K(x) =G(x) v H(x);

L(x) =G(x) "H(«); and

M () = K(«) — L(x).
Let (F,A)O(M,BNC)=(N,An(BNC)) where V o € An(BNC),
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N(@) =F(a) "M («)
=F(a)n[K(@) - L(a)]
= F(a) " {[G(a) WH ()]~ [G(e) " H ()]}
Let ((F, A) O(G,B))A((F,A)O(H,C))
=(1,AnB)A(J,ANC)
:((I,AmB)uR(J,AmCZ_)/R ((I,AmBﬂ)(’)(J,AmC))
=(0,(AnB)n(ANC)) (P,(AnB)N(ANCQ))

=(Q,AnBNC) ~R
where
Vae ANB,l(a)=F(ax) "G(«)

ae ANC,J(«) =F(x) "H ().
and Vae AnNBNC,
O(ax) =l (a)wi(a);

P(a) = 1(a) NI (a);
Q(a) =O(a) - P(«)
= (@) v i(@)-(1(x) N I(a));
={[F(@) nG(a)]w[F(a) "H(x)]};
—{[F(@)nG(a)]N[F(a) "H(2)]}; and
=F(a) "{[G (@) VH ()]~ [G(a) "H ()]}
Hence, N (&) and Q(«) are the same mappings V o € Am B C, which completes the proof.

(iii) ~ByTheorem 2.1 (i)
(F,AAG,B)=((F,A) (G,B))ur((G,B) (F.A)

similarly, (G, B)A(F,A)=({G,B) (F,A)us(tF.A (G,B))
By theorem 2.1 (ii) R R

(F,A) (G,B))ux((G,B) (F,A)
:((GIBYE’R(F!A))UR ((F!A)/B/R(G!B))
Itimplies (F, A)A(G, B) = (G, B)A(F, A) proving (ii).

Theorem 3.3 (Absorption Properties)
Let (F,A) and (G,B) be two soft sets over the same universe U. Then we have the following:

@ (F.AU(F,AN,(GB))=(F.A
i)  (F,AO((F,AU(G,B))=(F,A

Gy (F,AN, ((F,A) s (G,B))=(F, A
vy (F,AO((F,AO0(G,B))=(F,A

v (F,A)U((F,AO(G,B))&(F,A)

wvi)  (F,A)O((F,A), (G,B))&(F,A)
wi)  (F,AO((F,AN,(G,B))>(F,A), and
wiiiy  (F,A)N, ((F,AO(G,B)) S (F,A).
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Proof.
(i) Let (F, A)Ug ((F,A)n, (G,B))
=(F,A)u, (K,AuB)

=(L,An(AUB))

=(L.A)
where V aa € AUB,
F(a), « € A-B;
K(a)=1G(«), « € B— A;and
F(a)nG(a),axa € ANB.

and V a € A,
L(x) =F(a) UK(a).
F(a), a e A—B;
L(ax) =y F(a)uG(x), a €« AN (B—A) =I;and
F(a) U{F(a)"G(a)}, ae ANnB.
_{F(a), o A—B, and
F(@), a e ANB.

Hence, L(a)=F(a), V a € A;
i.e., (L, A)=(F,A) which proves (i).
Similarly (ii) can be proved.

(i) Let (F,A)n, ((F,A) g (G,B))
=(F,A)n, (K,AnB)

:(J,Au(Am B)):(J,A)

where V o € AN B,
K(a)=F(a)uG(x)
and V o € A,

F(a), «c €« A—(ANB);
J(@)=1K(x), s e (AmnB)— A=; and
F(a) "K(a) =F(a)n{F(a) uG(a)}, a e An(ANB).

_ |F(a), @ € A—B; and
| F(@), a e ANB.

Implying, J(a)=F(a) V a € A.
Hence (J,A) = (F,A) proving (ii).
Similarly (iv) can be proved.

v) Let (F, A) g ((F,A) O(G,B))
=(F,A) g (K,(ANB))
=(P,An(ANB))
—(P,ANB)
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K(e) =F(a) "G(x)
where V.o e ANB, p(a) = F(a) UK (a)
=F(a) U{F(a) "G(a)}
= F (o).
Thus, P(a) =F(a) V ae ANBc A

Hence, (P, AnB) & (F, A), which completes the proof.
Using similar arguments, (vi) can be proved.

(i) Let (F,A)O((F,A)n, (G,B))
=(F,A) O (K,AUB)
=(0,AU(AUB))
= (0, AUB)

where V a € AU B,

F(a), a € A-B;
K(x)=1G(a), x e B-A;
F(a)nG(a), a € ANB;
and

K(«), a e (AuB)—A=B—A; and

F(), a e A—(AUB)=C;
O(e) =
F(a) UK(a) =F(a)U{F(a) "G(a) =F(a)}, a e An(ANB) = A;

{G(a), a € B—A; and
F(x), e A

Itimplies O(a) = F(ax) V a € Ac AUB.
Hence, (O, AU B) 5 (F, A), which proves (vii).
Similarly, we can prove (viii).

Let us illustrate theorem 3.3 (i) in the following example.

Example 3.3
Let U ={u1,u2,u3,u4,u5,u6} be a universe set consisting of six houses under consideration and let

E :{81,62,83,64,u5} be the parameter with respect to U, where €, 1=1,2,3,4,5represent expensive,
beautiful modern, ‘in a good location’, spacious, respectively.

Let A and B be subsets of E given by A= {ez,EB,GS}and B= {el,ez,eg}.

Let (F,A) and (G,B) be two soft sets over the universe U such that:

(F,A) :{(ez,{us}), (€5 {us}), (8. {us, U5, Ug } )} and

(G’ B) = {(ew{ul'uz’ue})’(ez’{us’umus})’ (63,{UZ,U3,U4})};

Let (F, A)N, (G,B)=(K,AUB),where Vo e AUB ={e,,e,,6;,&},
F(a), ae A—B={e5};

K(x) =1G(x), o e B—Az{el}; and
F(a) "G(x), x AmBz{eZ,e3}.
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Thus (K, AUB) ={(e, {Uy, Uy, Ug}). (&, {us}). (& {us}). (5. {Us, U, Ug })}-
Let (F, A)uy (K,AUB) :(L,Am(Au B)):(L, A) where V o € A:{ez,e3,e5},

L(a) = F(a) v K(a);

F(x), a e A—Bz{es};
=< F(a) uG(x), ¢ € J; and
F(a)u{F(a)mG(a)}, o e AmBz{ez,e3}.

_ |F(a), o e {e;};and
| F(a), aefe,.e,).

Hence,
(L.A)= {(ezy{us})’(es' {ua})'(es' {u3’u5’u6})}
= (F, A), establishing (i).
We illustrate (vi) of Theorem 3.3 in the following using soft sets in Example 3.3.

Example 3.4
Let (F, A) Uy, (G,B) =(K, AnB) where ¥ aeAmB:{ez,e3},
K(a) =F(a) uG(a).
Thus, K (e,)=F(e,)UG(e,)={U,,Us,Us}; and
K(e,)=F(e;)uG(e;)={u,,uy,u,}.
Let (F,A) (K,AmB):(L,Am(AmB)):(L,AmB)
where VaeAmB:{ez,e3},
L(a) = F(a) nK(a).
Then L(e,) = F (&,) K (&,)={u;} and L(e;) = F (&) K (&)= u, ).

Hence,
(L, ANB) ={(e,{us}). (& {u.})}
< (F, A) proving (vii).
Similarly, we can also illustrate (viii) in example 3.5, using the same argument in example 3.4 as follows:

Example 3.5
Let (F,A)O(G,B) =(K, AUB) where V aeAuB:{el,ez,e3,e5},
F(a), a e A-B={e};
K(a)=1G(a), aeB—-A={e}; and
F(a)uG(a), ae AnB={e,,e,}.

Thus  K(e)={u,u,ug};
K(e,)={u,,u; g };
K(e3)={u2,u3,u4} ;and
K (&) = {us, Ug, Ug }.
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Let (F,A) N, (K,AUB)=(L,AU(AUB))=(L,AUB) where V a € AuB:{el,ez,es,es},

F(a), a e A—(AUB) =,
L(x) =1G(ex), a e (AUB)— A= B—A:{el}; and
F(a) "nK(a), a e AN(AUB)=A={e,,e;,6}.

We have L(el):{ul,uz,ue},
L(e;)={us}:
L(e3): u4};and
L(es)

Hence,

5 (F,A).
Thus (viii) holds.

V. Conclusion
In this paper, we have proved and illustrated some new results pertaining to distributive and absorption
properties in respect of various soft set operations described in the literature.
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