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ABSTRACT: Soft set theory, introduced by Molodtsov in 1999, is a mathematical tool to deal with uncertainty.
Since then, different kinds of soft set operations have been defined and used in various types. In this paper, it
is aimed to contribute to the soft set literature by obtaining the distibutions of soft binary piecewise operations
over complementary soft binary piecewise difference and lambda operations to present the connections between
them.
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1. Introduction

The existence of some types of uncertainty in the problems of many fields such as economics,
environmental and health sciences, engineering prevents us from using classical methods to
solve the problems successfully. There are three well-known basic theories that we can
consider as mathematicals tool to deal with uncertainties, which are Probability Theory,
Fuzzy Set Theory and Interval Mathematics. But since all these theories have their own
shortcomings, Molodtsov (Molodtsov,1999) introduced Soft Set Theory as a mathematical
tool to overcome these uncertainties. Since then, this theory has been applied to a variety of
fields, including information systems, decision-making as in Ozlii (2022a,2022b),
optimization theory, game theory, operations research, measurement theory, and some
algebraic structures (Ozlii and Sezgin, 2021). First contributions as regards soft set operations
are made in (Maji et. al., 2003; Pei and Miao, 2005). After then, several soft set operations
(restricted and extended soft set operations) were introduced and examined in (Ali et. al.,
2009). Basic properties of soft set operations were discussed and the interconnections of soft
set operations with each other were illustrated in (Sezgin and Atagiin, 2010). They also
defined the notion of restricted symmetric difference of soft sets and investigate its
properties. A new soft set operation called extended difference of soft sets was defined in
(Sezgin et al., 2019) and extended symmetric difference of soft sets was defined and its
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properties were investigated in (Stojanovic, 2021). When the studies are examined, we see
that the operations in soft set theory proceed under two main headings, as restricted soft set
operations and extended soft set operations.

Two conditional complements of sets as a new concept of set theory, i.e., inclusive
complement and exclusive complement were proposed and the relationships between them
were explored in (Cagman, 2021). By the inspiration of this study, some new complements
of sets were defined in (Sezgin et al., 2023c). They also transferred these complements to
soft set theory, and some new restricted soft set operations and extended soft set operations
were defined in (Aybek, 2023). Demirci, 2023; Sarialioglu, 2023; Akbulut, 2023 defined a
new type of extended operation by changing the form of extended soft set operations using
the complement at the first and second row of the piecewise function of extended soft set
operations and studied the basic properties of them in detail. Moreover, a new type of soft
difference operations was defined in (Eren and Calisici, 2019) and by being inspired this
study, Yavuz, 2023 defined some new soft set operations, which they call binary piecewise
soft set operations and they studied their basic properties in detail, too. Also, Sezgin and
Demirci, 2023; Sezgin and Sarialioglu, 2023; Sezgin and Yavuz, 2023; Sezgin and Aybek,
2023, Sezgin et al., 2023a and Sezgin et al., 2023b continued their work on soft set operations
by defining a new type of binary piecewise soft set operation. They changed the form of soft
binary piecewise operation by using the complement at the first row of the soft binary
piecewise operations.

In Sezgin and Yavuz, 2023 and Sezgin and Cagman, 2023, complementary soft binary
piecewise lambda and difference operation were defined, respectively. The algebraic
properties of these new operations were examined in detail. Especially the distributions of
these operations over extended soft set operations, complementary extended soft set
operations, soft binary piecewise operations, complementary soft binary piecewise
operations and restricted soft set operations were handled. In this study, we contribute to the
literature of soft set theory by obtaining the distributions of soft binary piecewise operations
over complementary soft binary piecewise difference and lambda operations in order to
reveal the interrelations of them. The organization of the paper is as follows: In Section 1,
literature survey is given with a conclusion paragraph summarizing what is obtained in the
paper. In Section 2 the main definitions used throughout the paper is given. In Section 3, first
of all the distributions of soft binary piecewise operations over complementary soft binary
piecewise difference operation and then distributions of soft binary piecewise operations
over complementary soft binary piecewise lambda operation are handled. This paper is a
theoretical study of soft set.
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2. Preliminaries

Definition 2.1. Let U be the universal set, E be the parameter set, P(U) be the power set of
Uand A € E. Apair (F,A) is called a soft set over U where F is a set-valued function such
that F: A - P(U). (Molodtsov, 1999)

The set of all the soft sets over U is designated by Sg(U), and throughout this paper, all the

soft sets are the elements of Sg(U).

Cagman, 2021, defined two conditional complements of sets, for the ease of illustration, we
show these complements as + and 6, respectively. These complements are defined as
following: Let O and L be two subsets of U. L-inclusive complement of O is defined by,
O+L= O’UL and L-exlusive complement of is defined by O8L = O’NL’. Here, U refers to
a universe, O’ is the complement of O over U. Sezgin et al., 2023c introduced such new
three complements as binary operations of sets as following: Let O and O be two subsets of
U. Then, O*L=0’UL’, OyL= O’NL, OAL=0UL  (Sezgin et al., 2023c). Aybek, 2023
conveyed these classical sets to soft sets, and they defined restricted and extended soft set

operations and examined their properties.

As a summary for soft set operations, we can categorize all types of soft set operations as
following: Let "V" be used to represent the set operations (i.e., here V can be N, U\, A, +.,0,
* A,y), then restricted operations, extended operations, complementary extended operations,
soft binary piecewise operations, complementary soft binary piecewise operations are
defined in soft set theory as following:

Definition 2.2. Let (0, W) and (L, B) be soft sets over U. The restricted V operation of
(0,W) and (L, B) is the soft set (Y, S), denoted by (0, W)Vi(L,B) = (Y,S) ,whereS =W n
B # @ and Vt € S, Y(t) =0(r) V L(1). (Ali et. al., 2009 (restricted intersection, union and
difference), Sezgin and Atagiin, 2011 (restricted symmetric difference), Aybek, 2023
(restricted plus,theta, star, theta and lambda)).

Definition 2.3. Let (O, W) and (L, B) be soft sets over U. The extended V operation of
(0, W) and (L, B) is the soft set (Y, S), denoted by (0, W)V.(L,B) = (Y,S) ,whereS = WU
Band vt €S,
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0(1), T € W\B,
Y(7) = L(1), T € B\W,
O(t) VL(t), T WnNB.

(Maji et.al., 2003 (extended union); Ali et. al., 2009 (extended intersection); Sezgin et. al.,
2019 (extended difference); Stojanovic, 2021 (extended symmetric difference); Aybek, 2023
(extended plus, theta, theta, lambda and star))

Definition 2.4. Let (O, W) and (L, B) be soft sets over U. The complementary extended
. . *
V operation of (O, W) and (L, B) is the soft set (Y, S), denoted by (0, W) v (L,B) = (v,9),
€
where S =WuUBand vVt €S,

0'(1), T € W\B
Y(7) = L'(t), T € B\W,
O(t) VL(t), TeEBNW.

(Sarialioglu, 2023 (Complementary extended gamma, intersection, star); Demirci, 2023
(complementary extended plus, union and theta); Akbulut, 2023 (complementary extended
difference and lambda)

Definition 2.5. Let (0, W) and (L, B) be soft sets over U. The soft binary piecewise V
operation of (0,W) and (L, B) is the soft set (Y, P), denoted by, (O, W); (L,B) = (Y,P),

where VTeW,

O(7), teW\B
Y(7)=

O(t) VL(7), TeWNB

(Eren and Calisici, 2019 (soft binary piecewise difference); Yavuz, 2023 (soft binary
piecewise intersection, union, plus, gamma, theta, lambda and star))

Definition 2.6. Let (0, W) and (L, B) be soft sets over U. The complementary soft
binary piecewise V operation of (O,W) and (L,B) is the soft set (Y,W), denoted by,

%k
(0,W) ~ (0,B) = (Y,W), where VTeW;
Vv
O’(7), teW\B

Y(7)=
O(7) VL(7), TeWNB
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(Sezgin and Demirci, 2023 (complementary soft binary piecewise star operation); Sezgin and
Sarialioglu, 2023 (complementary soft binary piecewise theta operation); Sezgin and Aybek,
2023 (complementary soft binary piecewise gamma operation); Sezgin et al., 2023a
(complementary soft binary piecewise intersction operation); Sezgin et al., 2023b
(complementary soft binary piecewise union operation); Sezgin and Yavuz, 2023
(complementary soft binary piecewise lambda operation); Sezgin and Cagman, 2023
(complementary soft binary piecewise difference operation))

Definition 2.7. Let (O, W) and (L, B) be soft sets over U. The complementary soft
binary piecewise lambda (A) operation of (0O,W)and (L,B)is the soft set (Y,W),

3k
denoted by, (0,W) ~ (L,B) = (Y, W), where VTeW,
A
O’(1), teW\B
Y(7)=
O(r) UL’(7), TeWNB

(Sezgin and Yavuz, 2023)
Definition 2.8. Let (O, W) and (L, B) be soft sets over U. The complementary soft
binary piecewise difference (\) operation of Let (0, W) and (L, B) is the soft set (Y, W),

%k
denoted by, (0,W) ~ (L,B) = (Y,W), where YTeW,
0
O’(7), TeW\B
Y(7)=
O(r) NnL’(7), TeWNB

(Sezgin and Cagman, 2023)

3. Distribution Rules
In this section, distributions of soft binary piecewise operations over complementary soft
binary piecewise difference and lambda operation are examined in detail and many

interesting results are obtained.
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3.1.1. Distribution of soft binary piecewise operations over complementary soft binary

piecewise difference (\) operation

£3
1) (O,W) T[(L,B) ~ (H,2)]=[(O,W) :J (L,B)] A [(O, W) ;\(H,Z)], where WNBNZ’ =@
\

*
Proof: Let first handle the left hand side of the equality and let (L,B) ~ (H,Z)=(M,B),

where VteB;

L’(7), teB\Z
M(7)=

L(r) nH’(z), t€eBNZ

Let (O,W) U(M,B)=(N,W), where VTeW;

O(7), 7eW\B
N(7)=
O(r) UM(7), teWNB
Thus,
O(7), 7eW\B
N(z)=— O(r) UL (1), eWN(B\Z2)= WNBNZ’

O(r) U [(L(r) NH’(7)], TeWN(BNZ)=WNBNZ
Now let handle the left hand side of the equality: [(O,W) :J (L,B)] A [(0,W) ;\(H,Z)],

Let (OW) | (L,B)=(V,W), where vzeW;

O(7), TeW\B

V(7)=
O(r) UL(7), TeWNB

Suppose that (O,W) X (H,Z)=(S,W), where VzeW;
O(7), TeW\Z

S(7)=

O(tr) UH’(7), TeWNZ
Let (V,W) A(S,W)=(T,W). Then for all vzeWw;
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V(7), TeW\W=0
T(0)=
V(t) NS(7), TeWNW
Thus,
" O(1) NO(x), 7e(W\B) N(W\Z)=WNB’NZ’
T(2)=] O(x) N[(O(r)u H*(7)], 7€(W\B) N(WNZ)=WNB’NZ
[(O(r) UL(T)] N O(7), T€(WNB) N(W\Z)=WNBNZ’
_[(O(r) U L(7)] N [(O(r) UH ()], 7€(WNB) N(WNZ)=WNBNZ
Thus,
- 0(7) 7€(W\B) N(W\Z)=WNB’NZ’
T(r)=| O(x), 7€(W\B) N(WNZ)=WNB’NZ
O(), T€(WNB) N(W\Z)=WNBNZ’
L [(O(z) U L(7)] N [(O(x) UH’()], T€(WNB) N(WNZ)=WNBNZ

Here let handle 7eW\B in the first equation. Since W\B= WNB’, if teB’, then 7€Z\B or
t€(BUZ)’. Hence, if TeW\B, teWNB’NZ’ or te WNB’NZ. Thus, it is seen that N=T.

3 S *
2) [(O,wW) ~ (L,B)] T (H,2)=[(OW)T(H,2)] ~ [(L,B) ~(H,2)], where WNB’NZ=0.
\ N +

*
Proof: Let first handle the left hand side of the equality and let (O,W) ~ ( O,B)=(M,W),
\

where V7eW;
O’(1), TeW\B
M(7)=
O(r) NL’(t), teWNB
Let (M,W) U (H,2)=(N,W), where YTeW,

M(7), TeW\Z
N(7)=
M(t) UH(7), teWNZ
Thus,
CO(), 1e(W\B\Z=WNB’NZ’
N(z)=| O(r) NnL’(7), e(WNB)\Z=WNBNZ’
| 0’()UH(E) Te(W\B)NZ=WNB’NZ
[O(z) NL’(7)] UH(1)  1€(WNB)NZ=WNBNZ
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* *

Now let handle the left hand side of the equality: [(O,W) T (H,2)] ~ [(L,B) ~ (H,2)]
N +
Let (OW) U (H,2)=(V,W), where VTeW;
O(7), TeW\Z
V(1)=
O(t) UH(7), TeWNZ
Suppose that (L,B) ¥(H,Z)=(S,B), where VzeB;
L’(1), e B\Z
S(7)=
L’(t) UH(7), teBNZ
*
Let (VW) ~ (S,B)=(T,W), where VteW;
N
V’(1), teW\B
T(7)=
V(t)NS(7), TeWNB
Thus, B
0’(7), 1€(W\Z)\B=WNB’NZ’
O’(t) NH (1), te(WNZ)\B=WNB’NZ
O(r) NL*(7), 1e(W\Z)N(B\Z)=WNBNZ’
T(x)="] O(r) n [L’(r) UH(7)], 7e(W\Z)N(BNZ)=0
[O(r)UH(7)] nL’(7), 16(WNZ)N(B\Z)=0
_ [0(@) UH@)] n [L’(r) UH()], te(WNZ)NBNZ)=WNBNZ

It is seen that N=T.

%k
3) OowW)\ [(L,B)~ (H2)] = [(OW)\ (L,B)T [(O,W)A (H,2)], where WNBNZ’=@
\

*
Proof: Let first handle the left hand side of the equality and let (L,B) ~ (H,Z2)=(M,B),

where V1eB;
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L’(7), teB\Z
M(7)=
L(t) nH’(t), teBNZ
Let (O,W) \ (M,B)=(N,W), where VteW;

O(7), TeW\B
N(7)=

O(r) nM’(r), 7eWNB
Thus

O(7), TeW\B
N(z)= = O(r) NL(7), eWN(B\Z)= WNBNZ’

O(r) n [(L’(r) UH(1)], TeWN(BNZ)= WNBNZ

122

Now let handle the left hand side of the equality: [(O,W) \ (L,B)] T [(O,W) A(H,2)],

Let (O,W) \ (L,B)=(V,W), where VTeW;

O(7), teW\B
V(r)=
O(t) NL’(7), TeWNB
Suppose that (O,W) N(H,Z)=(S,W), where VTeW;
O(7), TeW\Z
S(7)= |
O(t) NH(7), TeWNZ
Let (V,W) T(S,W)=(T,W) VreW;
V(1), 7eW\W=0
T(7)=
V(1) US(7), TeWNW
Thus,
[ O(1) UO(), Te(W\B) N(W\Z)=WNB’NZ’
T()=| O(z) U[(O()N H(D)], Te(WAB) N(WNZ)=WNB’NZ
| [0() nL*(2)] uo), Te(WNB) N(W\Z)=WNBNZ’
_ [(O(x) nL’(@)] U [(O(x) NH(z)], 7€(WNB) N(WNZ)=WNBNZ




SEZGIN ve KOKCU IGBAD, 2023, 12(2), 114-137 123

Thus,
[ O(7) 7e(W\B) N(W\Z)=WNB’NZ’
T()=| O(), 1e(W\B) N(WNZ)=WNB’NZ
| o), 7e(WNB) N(W\Z)=WNBNZ’
[(0() NL’(@)] U [(O() N H(@)], 7€(WNB) N(WNZ)=WNBNZ

Since W\B= WNB’, if teB’, then t€Z\B or t€(BUZ)’. Hence, if teW\B, te WNB’NZ’ or
teWNB’NZ. Thus, it is seen that N=T.

4) [(O,W)f(L,B)] \(H,2)= [(O,W)\ (H,2)] f [(L,B) f (H,2)], where WNB’NZ=0.
\ N 0

%

Proof: Let first handle the left hand side of the equality and let (O,W) : (0,B)=(M,W),

where VTeW,

O’(7), teW\B
M(7)=
O(t) nL’(t), 71eWNB
Let (M,W) \ (H,2)=(N,W), where VTeW;
M(7), teW\Z
N(7)=
M(t) NnH’(t), TeWNZ
Thus,
KeX (5} 1e(W\B)\Z=WNB’NZ’
N(7)= | O(r) NnL’(7), te(WNB)\Z=WNBNZ’
1 o@nH(7) Te(W\B)NZ=WNB’NZ
 [0(m) nL’(@)] nH’ (1)  T€(WNB)NZ=WNBNZ

% %

Now let handle the left hand side of the equality: [(O,wW) \ (H,2)] ~ [(L,B) ~ (H,Z]
N 0

Let (OW)\ (H,2)=(V,W), where VTeW;

O(7), TeW\Z
V(1)=
O(t) NH’(7), teWNZ
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%
Suppose that (L,B) ~ (H,Z)=(S,B), where VteB;
0
L’(1), e B\Z
S(7)=
L’(t) nH’(7), teBNZ
%
Let (V,W) ~ (S,B)=(T,W), where VteW;
N
V’(1), TeW\B
T(7)=
V(t)NS(7), TeWNB
Thus,
- O'(1), 7€(W\Z)\B=WNB’NZ’
O’(t) UH(7), t€(WNZ)\B=WNB’NZ
O(7) NL’(x), 1e(W\Z)N(B\Z)=WNBNZ’
T(x)=7 O(r)n [L’(r) nH’(7)], 1e(W\Z)N(BNZ)=0
[O(r)nH’(7)] NL’(7), 16(WNZ)N(B\Z)=0

It is seen that N=T.
* *

5) [(O,W)~(L,B)] A(H,2)= [(OW)A(H,2)] ~ [(L,B) ~(H,2)], where WNB’NZ=0.
\

N

_[0(t) nH’(7)] n [L’(t) nH’(7)], t€(WNZ)NBNZ)=WNBNZ

124

Proof: Let first handle the left hand side of the equality and let (O,W) ~ (L,B)=(M,W),

where VTeW;
O’(1), TeW\B
M(7)=
O(r) nL’(r), teWNB
Let (M,\W) 1 (H,Z)=(N,W), where VTeW;
M(7), TeW\Z
N(7)=
M(7) NH(t), teWNZ



SEZGIN ve KOKCU IGBAD, 2023, 12(2), 114-137

Thus,
KeX0) 1e(W\B\Z=WNB’NZ’
N(7)= | O(r) NnL’(7), te(WNB)\Z=WNBNZ’
| 0’(x) NH() Te(W\B)NZ=WNB’NZ

_ [0(0) nL’(0)] NH(r)  1e(WNB)NZ=WNBNZ

*

*

125

Now let handle the left hand side of the equality: [(O,W) A (H,2)] ~ [(L,B) ~ (H,2)]

Let (O,W) N (H,2)=(V,W), where VTeW;

N

1e(W\Z)\B=WNB’NZ’
1e(WNZ)\B=WNB’NZ

O(7), TeW\Z
V(1)=
O(t) NH(7), TeWNZ
%
Suppose that (L,B) ~ (H,2)=(S,B), where V1eB;
Y
L’(7), 7€ B\Z
S(7)=
L’(z) NH(7), teBNZ
%
Let (VW) ~ (S,B)=(T,W), where VteW;
n
V’(1), teW\B
T(7)=
V(t)NS(7), TeWNB
Thus,
o),
O’(t) UH (1),
O(7) NL (1),

T(x)="] O(r) n [L’(r) nH(7)],

[O(x)nH(7)] NL’(z),

It is seen that N=T.

_ [0() nH@)] n [L°(z) nHE@)],

1e(W\Z)N(B\Z)=WNBNZ’

Te(W\Z)N(BNZ)=0)
7e(WNZ)N(B\Z)=0

1e(WNZ)N(BNZ)=WNBNZ

Y
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%
6) [(O,A): (L,B)] ;:(H,Z):[(O,W);:(H,Z)] f [(L,B) f(H,Z) )] whereWNB’NZ=0.
N %
%
Proof: Let first handle the left hand side of the equality and let (O,W) : (L,B)=(M,W),
where VTeW,
0’(7), TeW\B
M(r)=
O(r) nL’(r), 1eWNB
Let (M,W) X (H,2)=(N,W), where VTeW;
M(7), teW\Z
N(7)=
M(t) UH’ (1), teWNZ
Thus,
X0} 1e(W\B)\Z=WNB’NZ’
N(7)= | O(r) NL’(), Te(WNB\Z=WNBNZ’
1 o@ R Te(W\B)NZ=WNB’NZ
_ [0(@) nL’(1)] UH’(r)  1€(WNB)NZ=WNBNZ
% %
Now let handle the left hand side of the equality: [(O,W) A (H,2)] ~ [(L,B) ~ (H,C]
N %

Let (OW) A (H,2)=(V,W), where VTeW;

" O(1), TeW\Z
V(@)= |
 O(z) UH (), TeWNZ
*
Suppose that (L,B) ~ (H,Z)=(S,B), where VteB,;
%
L’(7), e B\Z
S(r)=

L’(t) UH (1), teBNZ
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*
Let (VW) ~ (S,B)=(T,W), where VteW;
n
V’(7), TeW\B
T(7)=
V(1)NS(7), TeWNB
Thus,
CO(2), 7€(W\Z)\B=WNB’NZ’
O’(t) NH(7), te(WNZ)\B=WNB’NZ
O(1) NL’(2), 7€(W\Z)N(B\Z)=WNBNZ’
T(r)=77 O(r)n [L’(r) UH’(7)], 7e(W\Z)N(BNZ)=0
[O(r)uH’(1)] NL’(7), 7€(WNZ)N(B\Z)=0
_ [0() UH’ (0)] n [L’(x) UH’(7)], T€(WNZ)N(BNZ)=WNBNZ

It is seen that N=T.

3.1.2. Distribution of soft binary piecewise operations over complementary soft binary

piecewise lambda (A) operation:

* ~
1) (O,W) A[(L,B) ~ (H,2)]=[(O,W) :] (L,B)] T [(O,W) \(H,Z)], where WNBNZ’* =@
A

%
Proof: Let first handle the left hand side of the equality and let (L,B) ~ (H,Z2)=(M,B),
A

where V1eB;

L’(7), 7eB\Z
M(7)=
L(r) UH(r), teBNZ
Let (O,W) A(M,B)=(N,W), where Y1eW;

O(7), teW\B
N(7)=
O(r) nM(t), 1eWNB
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Thus,
O(7), TeW\B
N(t)= 4 O(r) NnL’(7), teWN(B\Z)=WNBNZ’

O(r) n [(L(x) UH’(v)], TeWN(BNZ)=WNBNZ
Now let handle the left hand side of the equality: [(O,W) ; (L,B)] T [(O,W) A\’ (H,2)],
Let (OW) . (LB)=(V.W), where YzeW;

O(7), TeW\B

V(7)=
O(r) NL(7), TeWNB

Suppose that (O,W) \ (H,2)=(S,W), where VzeW;

O(), TeW\Z
S(r)=
O(r) NH’(7), TeWNZ
Let (V,W) G(SW)=(T,W) V7eW;
V(7), TeW\W=0
T(7)=
V(1) US(7), TeWNW
Thus,
[ O(r) UO(), 7€(W\B) N(W\Z)=WNB’NZ’
T(r)=| O(r) U[(O()n H’(7)], 7e(W\B) N(WNZ)=WNB’NZ
| [(O(x) NL(7)] U O(7), T€(WNB) N(W\Z)=WNBNZ’
| [(O() N L(@)] U [(O(x) nH’(7)], te(WNB) N(WNZ)=WNBNZ
Thus,
- O(7) 7€(W\B) N(W\Z)=WNB’NZ’
T(r)=| O(x), 7€(W\B) N(WNZ)=WNB’NZ
| o), 1e(WNB) N(W\Z)=WNBNZ’
(0@ nL@I VO NH @], e(WNB) N(WNZ)=WNBNZ

Here let handle 7eW\B in the first equation. Since W\B= WNB’, if teB’, then t€Z\B or
t€(BUZ)’. Hence, if teW\B, 7e WNB’NZ’ or te WNB’NZ. Thus, it is seen that N=T.
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%

2) [(O,W)f (L,B)] A(H,2)= [(O.W)A(H,2)] f [(L,B) ~(H,Z)],.where WNB’NZ=0.

A v Y

%
Proof: Let first handle the left hand side of the equality and let (O,W) ~ (L,B)=(M,W),
A

where VTeW;

O’(1), teW\B

M(7)=

O(t) UL’(r), 71eWNB

Let (M,W) 1 (H,Z)=(N,W), where VteW;
M(7), TeW\Z
N(7)=
M(7) NH(t), teWNZ
Thus,
FO’(0), Te(W\B)\Z=WNB’NZ’
N(z)= | O(r) UL’ (1), te(WNB)\Z=WNBNZ’
1 0@ nHE) re(W\B)NZ=WNB’NZ
_[O(r) UL’ ()] NH(r)  te(WNB)NZ=WNBNZ
% %
Now let hndle the left hand side of the equality: [(O,W) A (H,2)] ~ [(L,B) ~(H,2)]
U Y

Let (O,W) N (H,2)=(V,W), where VTeW;

" O(7), 7eW\Z
V@)= |
. O(t) NH(7), TeWNZ
%
Suppose that (L,B) ~ (H,Z2)=(S,B), where VeB;
Y
L’(7), 7€ B\Z
S(7)=

L’(z) NH(7), teBNZ
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%
Let (V,W) ~ (S,B)=(T,W), where VteW;
U
V’(1), TeW\B
T(7)=
V(t)US(7), TeWNB
Thus,
CO’(1), 7€(W\Z)\B=WNB’NZ’
O’(t) UH’(7), 7€(WNZ)\B=WNB’NZ
O(t) UL (1), te(W\Z2)N(B\Z)=WNBNZ’
T(r)="1 O(r) U [L’(r) NnH(7)], 76(W\Z)N(BNZ)=0
[O(r)NH(1)] UL’(7), 7€(WNZ)N(B\Z)=0
| [0() nH(@)] U [L’(x) nHK)], te(WNZ)NBNZ)=WNBNZ
It is seen that N=T.
*
3) OW)A [(LB) ~ (H2)]=[(O,W) A (L,B)] A [(O,W) T (H,2)], where WNBNZ’> =@
A
%
Proof: Let first handle the left hand side of the equality and let (L,B) ~ (H,Z)=(M,B),
A
where V7eB;
L’(7), teB\Z
M(z)=

L(r) UH(r), teBNZ
Let (O,W) A (M,B)=(N,W), where VteW;

" O(7), 7eW\B
N(7)= -
. O(f) UM’(r), TeWNB
Thus,
[ 0(7), 7eW\B
N(z)= 4 O(r) UL(7), eWN(B\Z)= WNBNZ’
LO(t) U [(L’(r) NH(1)], TeWN(BNZ)= WNBNZ

Now let handle the left hand side of the equality: [(O,W) A (L,B)] A [(O,W) G(H,2)].
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Let (O,W) X (L,B)=(V,W), where VzeW;

~O(7), TeW\B
V(7)=
| O(z) UL (1), T7eWNB
Suppose that (O,W) U(H,Z)=(S,W), where VTeW;
" O(), TeW\Z
S(r)= 7
_ O(t) UH(7), TeWNZ
Let (V,W) A(SW)=(T,W)  V7eW;
V(1), teW\W=0
T(7)=
V(1) NS(7), TeWNW
Thus,
" O(1) NO(), 7e(W\B) N(W\Z)=WNB’NZ’
T(r)=| O(r) N[(O(r)U H(7)], 7e(W\B) N(WNZ)=WNB’NZ
) [(O(z) UL (7)] N O(7), 7e(WNB) N(W\Z)=WNBNZ’
_ [(O(r) u L’(7)] n [(O(7) UH(7)], 1e(WNB) N(WNZ)=WNBNZ
Thus,
' O(1) 7e(W\B) N(W\Z)=WNB’NZ’
T(r):‘ O(7), 7e(W\B) N(WNZ)=WNB’NZ
o(1), 1e(WNB) N(W\Z)=WNBNZ’
_L[(O(r) uL’(7)] n [(O(r) U H(7)], te(WNB) N(WNZ)=WNBNZ

Since W\B= WNB’, if teB’, then t€Z\B or t€(BUZ)’. Hence, if teW\B, te WNB’NZ’ or

TeWNB’NZ. Thus, it is seen that N=T.

* * *
4) [(O,W) ~(L,B)] X (H,2)= [(OW)A(H,2)] ~ [(LB)~ (H,2)] where WNB’NZ=0.
A U *

%
Proof: Let first handle the left hand side of the equality and let (O,W) ~ ( O,B)=(M,W),
A

where VTeW;
O’(7), 7eW\B
M(7)=
O(r) UL’ (r), 1eWNB
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Let (M,W) A (H,2)=(N,W), where VTeW:

M(7), teW\Z
N(7)= {

M(t) UH (1), 1eWNZ

Thus,
— O’(7), 1e(W\B)\Z=WNB’NZ’
N(7)=| O(r) UL’ (1), te(WNB)\Z=WNBNZ’
7 O’(t) UH’(7) e(W\B)NZ=WNB’NZ
[O(r) UL’ (7)] UH’(r)  te(WNB)NZ=WNBNZ
* %
Now let handle the left hand side of the equality: [(O,.W) X (H,2)] ~ [(L,B) ~ (H,2)].
U %
Let (O,W) X (H,2)=(V,W), where VTeW;
O(7), TeW\Z
V(7)=
O(r) UH’(7), TeWNZ
%
Suppose that (L,B) ~ (H,Z2)=(S,B), where VeB;
%
L’(v), T€B\Z
S(7)=
L’(r) UH’(7), teBNZ
%
Let (VW) ~ (S,B)=(T,W), where VteW;
U
V’(1), teW\B
T(7)=
V(1)US(7), TeWNB
Thus,
o), re(W\Z)\B=WNB’NZ’
0’(1) NH(), 1€(WNZ)\B=WNB’NZ
O(7) UL’(7), 1€(W\Z)N(B\Z)=WNBNZ’
T(t)=_| O(r)u [L’(r) UH’(7)], e(W\Z)N(BNZ)=0
[O(r)UH’(r)] UL’(7), 76(WNZ)N(B\Z)=0
[O(z) UH’(7)] U [L’(z) UH’(7)], te(WNZ)N(BNZ)=WNBNZ
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It is seen that N=T.

5) [(O,W) f (L,B)] \(H,2)= [(O,W)\(H,2)] f [(L,B) ik«(H,Z)],Where WNB’NZ=0.
A U 0
* %
Proof: Let first handle the left hand side of the equality and let (O,W) ~ ( O,B)=(M,W),
A

where VTeW,

0’(7), TeW\B

M(r)=

O(r) UL’ (r), 1eWNB
Let (M,W) \ (H,2)=(N,W), where VTeW;

M(7), TeW\Z
N(7)=

M(t) NnH’(t), teWNZ
Thus,

F0'(), Te(W\B)\Z=WNB’NZ’
N(z)= | O(r) UL’ (1), te(WNB)\Z=WNBNZ’
1 o) nH () Te(W\B)NZ=WNB’NZ
_[O() UL’ ()] nH’(r)  te(WNB)NZ=WNBNZ
% %
Now let handle the left hand side of the equality: [(O,W) \ (H,2)] ~ [(L,B) ~(H,2)]
U 0

Let (OW)\ (H,2)=(V,W), where VTeW;

O(7), TeW\Z
V(r)=
O(t) NH’(7), eWNZ
*
Suppose that (L,B) ~ (H,Z)=(S,B), where VteB,;
0
L’(7), e B\Z
S(7)=
L’(r) nH’(7), teBNZ

%
Let (V,W) ~ (S,B)=(T,W), where VteW,
U
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V’(7), TeW\B
T(7)=
V(t)US(7), TeWNB
Thus,
- O(1), 76(W\Z)\B=WNB’NZ’
O’(t) UH(7), te(WNZ)\B=WNB’NZ
O(7) UL’(1), 1€(W\Z)N(B\Z)=WNBNZ’
T(r)=] O(r)u [L’(x) nH’(7)], Te(W\Z)N(BNZ)=0
[O(r)nH’ ()] UL’(7), 76(WNZ)N(B\Z)=0
L [O(r) nH’(7)] U [L’(r) nH’(7)], t€(WNZ)N(BNZ)=WNBNZ

It is seen that N=T.
* * *

6) [(O,W)~ (L,B)] G(H,Z)z [(O,W) ; (H,2)] ~[(L,B) ~ (H,2)] where WNB’NZ=0.
A U +
* .
Proof: Let first handle the left hand side of the equality and let (O,W) ~ ( O,B)=(M,W),
U
where VTeW,
O’(7), teW\B
M(z)=
O(r) UL’ (z), teWNB
Let (M,W) U (H,Z)=(N,W), where VTeW;
M(7), TeW\Z
N(7)=
M(t) UH(T), teWNZ
Thus,
~O’(1), te(W\B)\Z=WNB’NZ’
N(7)= | O(r) UL (1), te(WNB)\Z=WNBNZ’
"] 0’(7) UH(7) 7e(W\B)NZ=WNB’NZ
| [O(r) UL’(@] UH(z)  t€(WNB)NZ=WNBNZ
% %

Now let handle the left hand side of the equality: [(O,W) G(H,Z)] ~ [(L,B) ~ (H,2)]
U +



SEZGIN ve KOKCU IGBAD, 2023, 12(2), 114-137 135

Let (OW) | (H.2)=(V,W), where YTeW;

O(7), TeW\Z
V(7)=
O(r) UH(7), TeWNZ
%
Suppose that (L,B) ~ (H,Z2)=(S,B), where VteB;
+
L’(1), teB\Z
S(7)=
L’(t) UH(7), teBNZ
%
Let (V,W) ~ (S,B)=(T,W), where VteW,
U
V’(1), teW\B
T(7)=
V(t)uS(7), TeWNB
Thus,
- O(7), 7€(W\Z)\B=WNB’NZ’
O’(t) NH’(1), te(WNZ)\B=WNB’NZ
O(t) UL’(7), te(W\Z)N(B\Z2)=WNBNZ’
T(r)=7 O(r)u [L’(r) UH()], 76(W\Z)N(BNZ)=0
[O(r)UH(r)] UL’(7), 16(WNZ)N(B\Z)=0
_[0(r) UH(1)] U [L’(x) UH(7)], te(WNZ)NBNZ)=WNBNZ

It is seen that N=T.

4. Conclusion

In this paper, we explore more about complementary soft binary piecewise plus and lambda
operation by examining the relationships between these soft set operation and soft binary
piecewise operations. We contribute to the soft set literature by obtaining the distributions
of soft binary piecewise operations over complementary soft binary piecewise difference and
lambda operations. This is a theoretical study for soft sets and some future studies may
continue by examining the distributions of soft binary piecewise operations over other

complementary soft binary piecewise operations. Moreover, since soft sets are a powerful
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mathematical tool for detecting insecure objects, this work allows researchers to propose new
encryption or decision methods based on soft sets. Also, the study of soft algebraic structures

can be redone in terms of algebraic properties by the operations defined in this article.
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