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Available online: 08.03.2024 theoretical study of soft sets and in this paper, it is aimed to contribute to the soft

set literature by obtaining the distributions of different kinds of soft binary
piecewise operations over complementary soft binary piecewise star and theta
operations in order to obtain some algebraic structures.
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1. Introduction

Molodtsov (1999) introduced Soft Set Theory as a mathematical tool to overcome
uncertainties. This theory has been applied to many fields by Ozlii (2022a, 2022b) and Paik and
Mondal (2022). As regards algebraic structures, it has been implemented by Atagiin and Aygiin

129


https://fbe.metu.edu.tr/en
https://fbe.metu.edu.tr/en
https://orcid.org/0000-0003-2996-3241
https://orcid.org/

(2016) and Addis et al. (2022). Riaz and Hashimi (2019) and Ayub et al. (2021) studied on
Linear Diophantine Fuzzy Sets, Riaz et al. (2023) on Linear Diophantine Fuzzy aggregation
operators, Riaz et al. (2021) on Spherical Linear Diophantine Fuzzy Sets, and they are all top
recent topics as novel mathematical approaches to model vagueness and uncertainty in
decision-making problems. Maji et al. (2003) and Pei and Miao (2005) were the first to study
on soft set operations. After then, Ali et al. (2009) introduced several soft set operations
(restricted and extended soft set operations) and Sezgin and Atagiin (2011) examined their basic
properites. Sezgin et al. (2019) introduced a new soft set operation called extended difference
of soft sets and Stojanovic (2021) defined extended symmetric difference of soft sets and
investigated its properties.

Cagman (2021) introduced two conditional complements of sets as (inclusive
complement and exclusive complement) and the relationships between them were explored.
After this study, Sezgin et al. (2023c) defined new complements. They also transferred these
complements to soft set theory, and Aybek (2023) introduced some new restricted soft set
operations and extended soft set operations. 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, Demirci (2024), Sarialioglu (2024) and Akbulut (2024) proposed
a new type of soft set operation and studied their basic properties. Also, Eren (2019) defined a
new type of soft difference operations and by being inspired this study, Yavuz (2024) and
Sezgin and Yavuz (2023a) defined some new soft set operations, which they call soft binary
piecewise operations and they studied their basic properties. Also, Sezgin and Demirci (2023),
Sezgin and Atagiin (2023), Sezgin and Yavuz (2023b), Sezgin and Aybek (2023), Sezgin et al.
(2023a, 2023Db), Sezgin and Dagtoros (2023) continued their work on soft set operations by
defining a new type of soft binary piecewise operation by changing the form of soft binary
piecewise operation using the complement at the first row of the soft binary piecewise
operations.

Sezgin and Demirci (2023) and Sezgin and Sarialioglu (2024) defined complementary
soft binary piecewise theta and complementary soft binary piecewise star operation,
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,

with Section 3, we aim to contribute to the literature of soft set theory by obtaining the
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distributions of soft binary piecewise operations over complementary soft binary piecewise

star and theta operations in order to acquire some algebraic structures.

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. A pair (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 8, respectively. These complements are defined as
following: Let A and B be two subsets of U. B-inclusive complement of A is defined by,
A+B=A’UB and B-exclusive complement of A is defined by AGB=A’NB’. Here, U refersto a
universe, A’ is the complement of A over U. Sezgin et al. (2023c) introduced such new three
complements as binary operations of sets as following: Let A and B be two subsets of U. Then,
A*B=A’UB’, AyB=A’NB, AAB=AUB" Aybek (2024) 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, +,6, *,
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 (D, K) and (], R) be soft sets over U. The restricted V operation of (D, K)
and (J, R) is the soft set (Y,S), denoted by, (D,K)Viz(J,R) = (Y,S), where S= KN R # @ and
Vs € S, Y(s) =D(s)V J(s). (Ali et. al., 2009; Sezgin and Atagiin, 2011; Aybek, 2024)

Definition 2.3. Let (D, K) and (J,R) be soft sets over U. The extended V operation of (D, K)
and (J, R) is the soft set (Y,S), denoted by, (D,K)V.(J,R) = (Y,S), where S= KU R and Vs €
S,

D(s), s € K\R,
Y(s) = J(s), s € R\K,
D(s) VJ(s), s€KnR.

(Maji et al., 2003; Ali et al., 2009; Sezgin et al., 2019; Stojanovic, 2021; Aybek, 2024)
Definition 2.4. Let (D, K) and (J, R) be soft sets over U. The complementary extended V
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operation of (D, K) and (J, R) is the soft set (Y,S), denoted by, (D, K) >XV< (J,R) = (Y,S), where
€

S=KuURandVsE€ES,

D'(s), s € K\R
Y(s) = J'(s), s € R\K,
D(s) V](s), s€KnNnR.

(Sarialioglu, 2024; Demirci, 2024; Akbulut, 2024)
Definition 2.5. Let (D,K) and (J,R) be soft sets over U. The soft binary piecewise V

operation of (D, K) and (J, R) is the soft set (Y, K), denoted by, (D, K); (J,R) = (Y, P), where

VseK,
D(s), seK\R
Y(s)=
D(s)VJ(s), seKNR
(Eren, 2019; Yavuz, 2024, Sezgin and Yavuz, 2023a)
Definition 2.6. Let (D, K)and (J, R)be soft sets over U. The complementary soft binary

%
piecewise V operation of (D, K) and (J, R) is the soft set (Y,K), denoted by, (D,K)~ (J,R) =
\Y%
(Y, K), where VseK;
D’(s), seK\R
Y(s)=

D(s)VJ(s), seKNR
(Sezgin and Demirci, 2023; Sezgin and Atagiin, 2023; Sezgin and Aybek, 2023; Sezgin et al.,
2023a; Sezgin et al., 2023b; Sezgin and Yavuz, 2023b; Sezgin and Dagtoros, 2023; Sezgin and
Cagman, 2024; Sezgin and Sarialioglu, 2024)

Definition 2.7. Let (A, F) and (B, G) be soft sets over U. The complementary soft binary

*
piecewise star operation of (A, F) and (B, G) is the soft set (C,F), denoted by, (A, F)~ (B,G) =
*

(C,F), where VteF,

A’(S), seF\G
C(s)=

A’(S)UB’(s  seFNG
(Sezgin and Demirci, 2023)
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Definition 2.8. Let (A, F) and (B, G) be soft sets over U. The complementary soft binary

%
piecewise theta operation of (A, F) and (B, G) is the soft set (C,F), denoted by, (A,F)~ (B,G) =
0
(C,F), where VteF,
A’(S), seF\G
C(s)=
A’(S)NB’(S), seFNG

(Sezgin and Sarialioglu, 2024)

3. Distribution of Soft Binary Piecewise Operations Over Complementary Soft

Binary Piecewise Star and Theta Operations

3.1.1. Distribution of soft binary piecewise operations over complementary soft

binary piecewise star operation:

*
1) (AF) , [(B.G) ~(CH)=[(AF) 4 (B.G)TI(CH) 4 (AF)], where FNG’NH=9.
*

%
Proof: Let (B,G) ~ (C,H)=(M,G), where VseG;
%

B’(s), seG\H
M(s)=
B’(s)uC’(s), seGNH
Let (AF) , (M,G)=(N,F), where VseF;
A(s), seF\G
N(s)=
A’(S)UM(s), seFNG
Thus,
A(s), seF\G
N(s)= _ A’(s)UB’(s), seFN(G\H)=FNGNH’
A’(S)U [(B’(S)UC’(s)], seFN(GNH)=FNGNH
Now let’s handle [(AF) 4 (B.G)] U [(CH) 4 (AP)]. Let (AF) 4 (B,G)=(V,F), where
VvseF;
A(s), seF\G
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V(s)=
A’(S)UB’(s), seFNG

Suppose that (C,H) ; (A, F)=(W,H), where VseH;

C(s), seH\F
W(s)=
C’(s)UA’(s), seHNF
Let (V,F) U( W,H)=(T,F) VseF;
V(s), seF\H
T(s)=
V(S)UW(s), seFNH

Thus,

CA®), se(F\G)\H=FNG’NH’
A’(S)UB’(S), se(FNG)\H=FNGNH’
A(S)UC(s), se(F\G)N(H\F)=¢

T(s)= | A(S)U[C’(S)UA’(S)], se(F\G)N(HNF)=FNG’NH
[A’(s)UB’(s)]JUC(s), se(FNG)N(H\F)=¢
[A’(s)UB’(S)]JU[C’(S)UA’(S)], se(FNG)N(HNF)=FNGNH

Since F\G=FNG’, if seG’, then seH\G or se(GUH)’. Hence, if seF\G, seFNG’NH’ or
seFNG’NH. Thus, it is seen that (N,F)=(T,F).

* k
2) [(AF) ~ (B,G)IF(CH)=[(AF) ~ (C,H)IA[(B,G)T(C,H)], where FNGNH’=.
% V)
*
Proof: Let (A,F) ~ (B,G)=(M,F), where VseF;
&

A’(S), seF\G
M(s)=
A’(s)UB’(s), seFNG
Let (M,F)¥(C,H)=(N,F), where VseF;
M(s), seF\H
N(s)=
M’(s)uC(s), seFNH
Thus,
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[ A(S), se(F\G)\H=FNG’NH’
N(s)= | A’(S)UB’(s), se(FNG)\H=FNGNH’
1 A(S)UC(s), se(F\G)NH=FNG’NH

[A(S)NB(S)JUC(S), se(FNG)NH=FNGNH

Now let’s handle [(A,F) f (C,H)]A[(B,G)T(C,H). Let (A,F) f (C,H)=(V,F), where
V) V)
VseF;
A(S), seF\H
V(S)‘+
A(S)UC(s),  seFNH
Suppose that (B,G)U(C,H)=(W,G), where VseG;
B(s), seG\H
W(S)‘{
B(s)UC(s), seGNH
Let (V,F)N (W,H)=(T,F), where VseF;
V(s), seF\H
T(s)= {
V(s)NW(s), seFNH

Thus,

CA(S), se(F\H)\G=FNG’NH’
A(S)UC(s), se(FNH)\G=FNG’NH
A’(5)NB(s), se(F\H)N(G\H)=FNGNH’

T(s)= | A’(s)N[B(S)UC(S)], se(F\H)N(GNH)=0
[A(S)UC(5)]NB(S), se(FNH)N(G\H)=¢
[A(S)UC(S)]N[B(S)UC(S)],  se(FNH)N(GNH)=FNGNH

It is seen that (N,F)=(T,F).
*
3) (AF)YI(B.G) ~ (CH)I=[(A.F) 4(B.G)IT(C.H) 4(AF)], where FNG’NH=9.
*
*
Proof: Let (B,G) ~ (C,H)=(M,G), where VseG,;
*
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B(s), seG\H
M(s)= {

B’ (s)UC’(s), seGNH

Let (A,F);(M,G):(N,F), where VseF:

" A), seF\G
N(s)= -
A’(S)NM(s), seFNG
Thus,
CA(9), seF\G
N(s)= —A’(s)NB’(s), seFN(G\H)=FNGNH’
A’(S)N[(B’(S)UC’(s)], seFN(GNH)=FNGNH

Now let’s handle [(A,F) 5 (B,G)IT[(C.H) o(AF)]. Let (AF) y (B.G)=(V,F), where

VseF;

A(s), seF\G
V(s)= {
A’(s)NB’(s), seFNG

Suppose that (C,H) o (AF)=(W,H), where ¥seH;

C(s), seH\F
W(s)= {

C’(s)NA’(s), seHNF
Let (V,F)U(W,H)=(T,F), where VseF;

V(s), seF\H
T(s)=
V(s)UW(s), seFNH

Thus,
AG), se(F\G)\H=FNG’NH’
A’(S)NB’(s), se(FNG)\H=FNGNH’
| AEUCE), se(F\G)N(H\F)=¢
TE)= | AG)U[C (S)NA’E)], se(F\G)N(HNF)=FNG’NH
[A’(s)NB’()]UC(s), se(FNG)N(H\F)=¢
[A(5)NB*(S)]U [C'(S)NA’(S)],  se(FNG)N(HNF)=FNGNH
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Since F\G=FNG’, if seG’, then seH\G or se(GUH)’. Hence, if seF\G, seFNG’NH’ or
seFNG’NH. Thus, it is seen that (N,F)=(T,F).

4) [(AF) f (B,G)]¥(C,H)=[(AF) f (C,H)N[(B,G) f (C,H)], where FNGNH’=@.
%
. N N
Proof: Let (A,F) ~ (B,G)=(M,F), where VseF;
%
A(S), seF\G
M(s)=
A’(S)UB’(s), seFNG
Let (M,F)8(C,H)=(N,F), where VseF;
M(s), seF\H
N(s)=
M’(s)NC(s), seFNH
Thus,
CA(s), se(F\G)\H=FNG’NH’
N(s)= | A’(s)UB’(s), se(FNG)\H=FNGNH’
1 A(S)NC(s) se(F\G)NH=FNG’NH
[A(s)NB(s)]NC(s) se(FNG)NH=FNGNH
- % % %
Now let’s handle [(A,F) ~ (C,H)]N[(B,G) ~ (C,H)]. Let (A,F) ~ (C,H)=(V,F), where
N N N
VseF;
A’(S), seF\H
V(s)=
A(s)NC(s), seFNH
Suppose that (B,G) f (C,H)=(W,G), where VseG,;
N
B’(s), seG\H
W(s)=
B(s)NC(s), seGNH
Let (V,F)N (W,H)=(T,F), where VseF;
V(s), seF\H
T(s)=

V(s)NW(s), seFNH
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Thus,

[ A(s), se(FH)\G=FNG’NH’
A(s)NC(s), se(FNH)\G=FNG’NH
A’S)NB’(s), se(F\H)N(G\H)=FNGNH’

T(s)= | A’(S)N[BE)NCE)], se(F\H)N(GNH)=p
[A(S)NC(S)]NB (S), se(FNH)N(G\H)=p
[AG)NCE)IN[BE)NCE)  se(FNH)NGNH)=FNGNH

It is seen that (N,F)=(T,F).

-~ *
5) (AF)\ [(B,G) ~ (CH)I=I(AP)A(B,G)IFI(C,HA(AF)], where FNG’ NH=g.
%k

%
Proof: Let (B,G) ~ (C,H)=(M,G), where VseG,;
%

B’(s), seG\H
M(s)=
B’(s)uC’(s), seGNH
Let (A,F)\(M,G)=(N,F), where VseF;

A(S), seF\G
N(s)=
A(S)NM’(s), seFNG
Thus,
A(S), seF\G
N(s)= _J A(s)NB(s), seFN(G\H)=FNGNH’

AGS)N[(BES)NC(S)], seFN(GNH)=FNGNH
Now let’s handle [(A,F)3(B,G)]A[(C,H)7 (A F)]. Let (AF) (B.G)=(V.F), where VseF;

A(s), seF\G
V(s)= {
A(s)NB(s), seFNG
Suppose that (C,H)A (A,F)=(W,H), where VseH;
C(s), seH\F
W(s)=

C(s)NA(s), seHNF
Let (V,F)A(W,H)=(T,F), where VseF;
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V(s), seF\H
T(s)=
V(S)NW(s),  seFNH

Thus,

T A(), se(F\G)\H=FNG’NH’
A(5)NB(S), se(FNG)\H=FNGNH’
A(5)NC(s), se(F\G)N(H\F)=0

T(s)= | AG)N[CE)NAEG)], se(F\G)N(HNF)=FNG’NH
[A(5)NB(S)|NC(S), se(FNG)N(H\F)=¢
[AGNBEINICENAE)],  se(FNG)NHNF)=FNGNH

Since F\G=FNG’, if seG’, then seH\G or se(GUH)’. Hence, if seF\G, seFNG’NH’ or
seFNG’NH. Thus, it is seen that (N,F)=(T,F).

* * *
6) [(AF) ~ (B,G)I\(C,H)=[(AF) ~ (CH)ITI(B,G) ~ (CH)].
* 0 0
*
Proof: Let (A,F) ~ (B,G)=(M,F), where VseF;
*
A’(s), seF\G

M(s)=
A’(S)UB’(s), seFNG
Let (M,F)\(C,H)=(N,F), where VseF;

M(s), seF\H
N(s)=
M(s)NC’(s), seFNH
Thus,
CA(), se(F\G)\H=FNG’NH’
N(s)= | A’(s)UB’(s), se(FNG)\H=FNGNH’
1A (S)NC’(s), se(F\G)NH=FNG’NH
[A’(S)UB’(S)]NC’(s), se(FNG)NH=FNGNH
- * * *
Now let’s handle [(A,F) ~ (C,H)]T[(B,G) ~ (C,H)]. Let (A,F) ~ (C,H)=(V,F), where
0 0 0

VseF;
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V(s)=

A’(S), seF\H

A(SNC’(S),  seFNH
*

Suppose that (B,G) ~ (C,H)=(W,G), where VseG,;

W(s)=

0
B’(s), seG\H

B'S)NC’(s),  seGNH

Let (V,F)T(W,H)=(T,F), where V seF;

V(s), seF\H
T(s)=
V(s)UW(s), seFNH

Thus,

T(s)= |

A'(s), se(F\H)\G=FNG’NH’
A’()NC(9), se(FNH)\G=FNG'NH
A’(S)UB’(s), se(F\H)N(G\H)=FNGNH’
A’(SU[B’(S)NC©)], se(F\H)N(GNH)=0
[A’(s) NC’(s)]UB’(S), se(FNH)N(G\H)=0

[A’(S)NC’(5)]U [B’(S)NC’(s)], se(FNH)N(GNH)=FNGNH

It is seen that (N,F)=(T,F).

*

7) (APA(B,G) ~ (C,H)I=[(AF) T (B,G)IAI(C,H) T (AF)].

*
*

Proof: Let (B,G) ~ (C,H)=(M,G), where VseG;

*

B’(s), seG\H
M(s)= «{

B’(s)uC’(s), seGNH

Let (A,F)X(M,G)=(N,F), where VseF;

N(s)=

Hence,

A(s), seF\G

A(S)UM’(s), seFNG
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T A®), seF\G
N(s)= - A(s)UB(s), seFN(G\H)=FNGNH’
A(S)U[(B(S)NC(s)], seFN(GNH)=FNGNH
Now let’s handle [(AF) U (B,G)]A[(C,H) G(AF)]. Let (AF) U (B,G)=(V,F), where

vseF;
JAs), seF\G
V(s)=
~A(S)UB(S), seFNG
Suppose that (C,H)U (A,F)=(W,H), where VseH;
C(s), seH\F
W(s)=
C(s)UA(s), seHNF
Let (V,F)N(W,H)=(T,F) VseF;
V(s), seF\H
T(s)=
V(s)NW(s), seFNH
Hence
T AQS), se(F\G)\H=FNG’NH’
A(s)UB(s), se(FNG)\H=FNGNH’
A(S)NC(s), se(F\G)N(H\F)=0
T(s):< A(S)N[C(s)UA(s)], se(F\G)N(HNF)=FNG’NH
[A(s)UB(s)]NC(s), se(FNG)N(H\F)=0
| [A(S)UB(S)IN[C(S)UA(s)], se(FNG)N(HNF)=FNGNH
" AQS), se(F\G)\H=FNG’NH’
A(S)UB(s), se(FNG)\H=FNGNH’
A(S)NC(s), se(F\G)N(H\F)=¢
Te)=| AG), se(F\G)N(HNF)=FNG’NH
[A(s)UB(s)]NC(s), se(FNG)N(H\F)=¢
' [AG)UB(S)INICS)VAE)], se(FNG)N(HNF)=FNGNH

Since F\G=FNG’, if seG’, then seH\G or se(GUH)’. Hence, if seF\G, seFNG’NH’ or
seFNG’NH.
Thus, it is seen that (N,F)=(T,F).
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* * *
8) [(AF) ~ (B,G)IA(C,H)=[(AF) ~ (C,H)IT[(B,G) ~ (C,H)].

* % %
*
Proof: Let (A,F) ~ (B,G)=(M,F), where VseF;
*
A’(S), seF\G
M(s)=
A’(S)UB’(s), seFNG

Let (M,F)A(C,H)=(N,F), where VseF:

M(s), seF\H
N(s)=

M(s)uC’(s), seFNH

Thus,
T A(S), se(F\G)\H=FNG’NH’
N(s)= | A’(s)UB’(s), se(FNG)\H=FNGNH’
1 A uC(s) se(F\G)NH=FNG’NH
[A’(s)UB’(s)]UC’(s) se(FNG)NH=FNGNH
% % %
Now let’s handle [(A,F) ~ (C,H)]U[(B,G) ~ (C,H)]. Let (A,F) ~ (C,H)=(V,F), where
% * %
VseF;
A(S), seF\H
V(s)=
A’(S)UC’(s), seFNH
%
Suppose that (B,G) ~ (C,H)=(W,G), where VseG
%
B’(s), seG\H
W(S)=+
B’(s)uC’(s), seGNH

Let (V,F)U(W,H)=(T,F), where VseF;

V(s), seF\H
T(s)= {

V(S)UW(s), seFNH
Thus,
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CA(s), se(F\H)\G=FNG’NH’
A’(S)UC’(S), se(FNH)\G=FNG’NH
A’(S)UB’(), se(F\H)N(G\H)=FNGNH’

T(s)= | A’(S)U[B’(S)UC’ ()], se(F\H)N(GNH)=0
[A’(s) UC’(s)]UB’(s), se(FNH)N(G\H)=¢
A SUCS)V[B EUCS)], se(FNH)N(GNH)=FNGNH

It is seen that (N,F)=(T,F).

* *
9) [(A,F) ~ (B,G)]8(C,H)=[(A,F) ~ (C,H)]A[(B,G)\(C,H)], where FNGNH’=0.
* \

*
Proof: Let (A,F) ~ (B,G)=(M,F), where VseF;
*

A’(s), seF\G
M(s)=
A’(s)UB’(s), seFNG
Let (M,F)8(C,H)=(N,F), where VseF;

M(s), seF\H
N(s)=

M’(s)NC’(s), seFNH

Thus,
T A(s), se(F\G)\H=FNG’NH’
N(s)= | A’(s)UB’(s), se(FNG)\H=FNGNH’
1 AG)NC(S) se(F\G)NH=FNG’NH
[AGS)NB(S)INC’(s) se(FNG)NH=FNGNH
- * *
Now let’s handle [(A,F) f\~ (C,H)]A[(B,G)\(C,H)]. Let (A,F) f\v (C,H)=(V,F), where
VseF;
A’(S), seF\H
V(SF{
A(S)NC’(s), seFNH

Suppose that (B,G)\ (C,H)=(W,G), where VseG;
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B(s), seG\H
W(s)=

B(s)NC’(s), seGNH
Let (V,F)A (W,H)=(T,F), where VseF;

V(s), seF\H
T(s)= {
V(s)NW(s), seFNH

Therefore,
~ As), se(F\H)\G=FNG’NH’
A(s)NC’(s), se(FNH)\G=FNG’NH
A’(S)NB(s), se(F\H)N(G\H)=FNGNH’
Ts)= | A(S)N[BENC G, se(F\H)N(GNH)=0
[A(S)NC’(8)]NB(S), se(FNH)N(G\H)=0
| [AGNC(QINBENC )], se(FNH)N(GNH)=FNGNH

It is seen that (N,F)=(T,F).

* %
10) [(A,F) ~ (B,G)] ; (C,H)=[(A,F) ~ (C,H)]A[(B,G)A(C,H)], where FNGNH’=@.
* A
*
Proof: Let (A,F) ~ (B,G)=(M,F), where VseF;
*

A’(S), seF\G
M(s)=
A’(S)UB’(s), seFNG
Let (MF) 4 (CH)=(N,F), where VseF;

M(s), seF\H
N(s)= ‘{
M’(s)UC’(s), seFNH
Thus,
T A(9), se(F\G)\H=FNG’NH’
N(s)= | A’(s)UB’(s), se(FNG)\H=FNGNH’
| AGS)UC’(s) se(F\G)NH=FNG’NH
[A(S)NB(s)]UC’(s) se(FNG)NH=FNGNH
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* %
Now let’s handle [(A,F) ~ (C,H)]A[(B,G)A(C,H)]. Let (A,F) ~ (C,H)=(V,F), where

A A
VseF;
A’(S), seF\H
V(s)= {
A(s)uC’(s), seFNH

Suppose that (B,G)A(C,H)=(W,G), where VseG;

B(s), seG\H
W(s)= [
B(s)uC’(s), seGNH
Let (V,F)N (W,H)=(T,F), where VseF;
V(s), seF\H
T(s)=
V(s)nW(s), seFNH

Thus,

T A(9), se(F\H\G=FNG’NH’
A(S)UC’(s), se(FNH)\G=FNG’NH
A’(s)NB(s), se(F\H)N(G\H)=FNGNH’

T()= | A'(s)N[BEUCE)], se(FH)N(GNH)=¢
[A(S)UC’(S)]NB(S), se(FNH)N(G\H)=0
[AG)UC’G)IN[B(E)UC’ ()],  se(FNH)N(GNH)=FNGNH

It is seen that (N,F)=(T,F).

* * *
11) [(AF) ~ (B,G)IN(C,H)=[(AF) ~ (CH)IT[(B,G) ~ (C,H)]
* Y Y
*
Proof: Let (A,F) ~ (B,G)=(M,F), where VseF;
*

A’(s), seF\G
M(s)=
A’(S)UB’(s), seFNG

Let (M,F)A(C,H)=(N,F), where VseF;

145



M(s), seF\H
N(s)=

M(s)NC(s), seFNH

Thus,
CA(S), se(F\G)\H=FNG’NH’
N(s)= | A’(s)UB’(s), se(FNG)\H=FNGNH’
1 Ance) se(F\G)NH=FNG’NH
[A’(5)UB’(S)]NC(s)  se(FNG)NH=FNGNH
% % %
Now let’s handle [(A,F) ~ (C,H)]T[(B,G) ~ (C,H)]. Let (A,F) ~ (C,H)=(V,F), where VseF;
Y Y Y
A’(S), seF\H
V(s)=
A’(S)NC(s), seFNH
%
Suppose that (B,G) ~ (C,H)=(W,G), where VseG;
Y
B’(s), seG\H
W(s)= |
B’(s)NC(s), seGNH

Let (V,F)T (W,H)=(T,F), where VseF;

V(s), seF\H
T(s)=
V(s)UW(s), seFNH

Thus,

T OA(s), se(F\H)\G=FNG’NH’
A’(s)NC(s), se(FNH)\G=FNG’NH
A’(S)UB’(s), se(F\H)N(G\H)=FNGNH’

T(s)= | A’(S)U[B’(S)NC(S)], se(F\H)N(GNH)=
[A°(s) NC(S)]UB’(s), se(FNH)N(G\H)=0
[AENCE]NU BONCE]  se(FNHNGNH)=FNGNH

It is seen that (N,F)=(T,F).

* * *
12) [(AF) ~ (B,G)]TU(C,H)=[(AF) ~ (CH)IT[(B,G) ~ (C,H)]
* + +
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*
Proof: Let (A,F) ~ (B,G)=(M,F), where VseF;
*

A(S), seF\G
M(s)=
A’(S)UB’(s), seFNG
Let (M,F)U(C,H)=(N,F), where VseF;

M(s), seF\H
N(s)=
M(s)UC(s), seFNH
Thus,
T A(s), se(F\G)\H=FNG’NH’
N(s)= | A’(s)UB’(s), se(FNG)\H=FNGNH’
1 A (s)uC(s), se(F\G)NH=FNG’NH
[A’(s)UB’(S)JUC(s), se(FNG)NH=FNGNH
% % %
Now let’s handle [(A,F) ~ (C,H)]T[(B,G) ~ (C,H)].Let (A,F) ~ (C,H)=(V,F), where
+ + +
VseF;
A’(s), seF\H
V(s)=
A’(S)UC(s), seFNH
Suppose that (B,G) f (C,H)=(W,G), where VseG,;
+
B’(s), seG\H
W(s)= +
B’(s)UC(s), seGNH
Let (V,F)U (W,H)=(T,F), where VseF;
V(s), seF\H
T(s)=
V(s)UW(s), seFNH

Thus,

147



T A(S), se(F\H\G=FNG’NH’
A’(S)UC(s), se(FNH)\G=FNG’NH
A’(S)UB’(3), se(F\H)N(G\H)=FNGNH’

T(s)= | A’(S)U[B’(S)UCE)], se(F\H)N(GNH)=0
[A’(5)UC(S)]UB’(5), se(FNH)N(G\H)=0
[ASUCEIU [B'GUCE)],  se(FNE)N(GNH)=FNGNH

It is seen that (N,F)=(T,F).
3.1.2. Distribution of soft binary piecewise operations over complementary soft

binary piecewise theta operation:

*
1) (AF)FI(B,G) ~ (CHI=[(AF) & (B.G)ALCH) 4 (AF)], where FNG’NH=9.
0
%k
Proof: Let (B,G) ~ (C,H)=(M,G), where VseG;
0

B’(s), seG\H
M(s)=
B’(s)NC’(s), seGNH
Let (A,F)¥(M,G)=(N,F), where VseF;
" A(®S), seF\G
N(s)= -
| A’(S)UM(s), seFNG
Thus,
YS! seF\G
A’(S)UB’(s), seFN(G\H)=FNGNH’
A’(S)U[(B’(S)NC’(s)], seFN(GNH)=FNGNH

N(s)=

A

Now let’s handle [(AF) & (B,G)IALCH) 4 (AF)]. Let (AF)  (B,G)=(V,F), where

VseF;
A(s), seF\G
V(s)=
A’(S)UB’(s), seFNG
Suppose that (C,H) ; (A, F)=(W,H), where VseH;
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[ C(s), seH\F
W(s)= -
C’(s)UA’(s), seHNF

L;et (V,F)A(W,H)=(T,F), where VseF
V(s), seF\H

T(S)= -~
| V(S)NW(s), seFNH

Thus,

T A®), se(F\G)\H=FNG’NH’
A’(S)UB’(S), se(FNG)\H=FNGNH’
A(s)NC(s), se(F\G)N(H\F)=¢

T(s)= | AG)N[C’G)UA S)], se(F\G)N(HNF)=FNG’NH
[A’(s)UB’(5)]NC(s), se(FNG)N(H\F)=¢
| [A(5)UB’(S)]N[C (S)UA’(S)],  se(FNG)N(HNF)=FNGNH

Since F\G=FNG’, if seG’, then seH\G or se(GUH)’. Hence, if seF\G, seFNG’NH’ or
seFNG’NH. Thus, it is seen that (N,F)=(T,F).

2) [(AF) f (B,G)]¥(C,H)=[(A,F) f (C,H)]T[(B,G)U(C,H)], where FNGNH’=@.
0 . U
Proof: Let (A,F) ~ (B,G)=(M,F), where VseF;
0
A’(s), seF\G
M(s)=
A’(S)NB’(s), seFNG
Let (M,F)¥(C,H)=(N,F), where VseF;
M(s), seF\H
N(s)=
M’(s)uC(s), seFNH
T A(s), se(F\G)\H=FNG’NH’
N(s)= | A’(S)NB’(s), se(FNG)\H=FNGNH’
1 A(S)UC(s) se(F\G)NH=FNG’NH
[A(S)UB(S)]JUC(s)  se(FNG)NH=FNGNH
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* *
Now let’s handle [(A,F) ~ (C,H)]U[(B,G)UJ(C,H)]. Let (A,F) ~ (C,H)=(V,F), where

U U
VseF;
A(S), seF\H
V(s)= {
A(S)UC(s), seFNH
Suppose that (B,G)U(C,H)=(W,G), where VseG;
B(s), seG\H
W(s)= ‘{
B(s)UC(s), seGNH
Let (V,F)U (W,H)=(T,F), where VseF;
V(s), seF\H
T(s)= {
V(s)UW(s), seFNH
Hence,

T A(s), se(F\H)\G=FNG’NH’
A(S)UC(s), se(FNH)\G=FNG’NH
A’(S)UB(S), se(F\H)N(G\H)=FNGNH’

T(s)=| A’(S)U[B(S)UC(S)], se(F\H)N(GNH)=0
[A(S)UC(S)]UB(S), se(FNH)N(G\H)=0
[A(S)UC(s)]U [B(S)UC(s)], se(FNH)N(GNH)=FNGNH
\It is seen that (N,F)=(T,F).
3) (AF)VI(B,G) i (CH)IZ[(AF) o(B.G)IAL(CH) o(AF)], where FNG*NH=9.
9*
Proof: Let (B,G) ~ (C,H)=(M,G), where VseG;
0
B’(s), seG\H
M(s)=

B’(s)NC’(s), seGNH

Let (A,F);(M,G)z(N,F), where VseF;
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AGS), seF\G

N(s)=
A’(S)NM(s), seFNG
Thus,
A(s), seF\G
N(s)= A’(s)NB’(s), seFN(G\H)=FNGNH’
A’(S)N[(B’(S)NC’(s)], seFN(GNH)=FNGNH
Now let’s handle [(AF) (B.G)IA[(C.H) 4(A.F)]. Let (AF) o(B.G)=(V,F), where
VseF;
A(s), seF\G
V(s)=
A’(s)NB’(s), seFNG
Suppose that (C,H)Ne(A,F):(W,H), where VseH;
C(s), seH\F
W(s)=
C’(s)NA’(9), seHNF
Let (V,F)N(W,H)=(T,F) VseF;
V(s), seF\H
T(s)=
V(S)NW(s), seFNH

Thus,

T A-), se(F\G)\H=FNG’NH’
A’(S)NB’(S), se(FNG)\H=FNGNH’
A(s)NC(s), se(F\G)N(H\F)=0

Ts)= | AG)N[C (SNA’G)], se(F\G)N(HNF)=FNG’NH

[A’(s)NB’(s)]NC(s), se(FNG)N(H\F)=0

[A(S)NBSIN[C()NA’(S)], se(FNG)NHNF)=FNGNH

Since F\G=FNG’, if seG’, then seH\G or se(GUH)’. Hence, if sSeF\G, seFNG’NH’ or

seFNG’NH. Thus, it is seen that (N,F)=(T,F).

* * *
4) [(AF) ~ (B,G)]¥(C,H)=[(AF) ~ (C,H)]T[(B,G) ~ (C,H)], where FNGNH’=@.
0 N N
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*
Proof: Let (A,F) ~ (B,G)=(M,F), where VseF;
0

A’(s), seF\G
M(s)=
A’(S)NB’(s), seFNG

Let (M,F)8(C,H)=(N,F), where VseF;

M(s), seF\H
N(s)= |
M’(s)NC(s), seFNH
Thus,
T A(S), se(F\G) \H=FNG’NH’
N(s)= | A’(s)NB’(s), se(FNG)\H=FNGNH’
1 AG)NC(s) se(F\G)NH=FNG’NH
[A(s)UB(S)]NC(s)  s€(FNG)NH=FNGNH
* % *
Now let’s handle [(A,F) ~ (C,H)]T[(B,G) ~ (C,H)]. Let (A,F) ~ (C,H)=(V,F), where
N N N
VseF;
A’(S), seF\H
V(s)=
A(s)NC(s), seFNH
Suppose that (B,G) f (C,H)=(W,G), where VseG,;
N
B’(s), seG\H
W(s)= «[
B(s)NC(s), seGNH
Let (V,F)U (W,H)=(T,F), where VseF;
V(s), seF\H
T(s)= {
V(s)UW(s), seFNH

Hence,
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CA(S), se(F\H)\G=FNG’NH’
A(s)NC(s), se(FNH)\G=FNG’NH
A’(S)UB’(s), se(F\H)N(G\H)=FNGNH’

T(s)= | A’(s)U[B(E)NCE)], se(F\H)N(GNH)=0
[A(S)NC(S)]UB’(S), se(FNH)N(G\H)=0
[AONCEIU [BENCE)],  se(FNHNGNH)=FNGNH

It is seen that (N,F)=(T,F).

N *

5) (AF)\ [(B,G) ~ (CH)I=[(AFA(B,G)ITI(C,HN(AF)].
0
%

Proof: Let (B,G) ~ (C,H)=(M,G), where VseG,;
0

B’(9), seG\H
M(s)=
B’(s)NC’(s), seGNH
Let (A,F)\(M,G)=(N,F), where VseF;

A(S), seF\G
N(s)=
A(S)NM’(s), seFNG
Thus,
A(s), seF\G
N(s)= 4 A(S)NB(s), seFN(G\H)=FNGNH’

A(S)N[(B(s)UC(s)], seFN(GNH)=FNGNH
Now let’s handle [(A,F)"(B,G)]T[(C,H)A(A,F)]. Let (A,F)N((B,G)=(V,F), where

VseF;
A(s), seF\G
V(s)=
A(s)NB(s), seFNG
Suppose that (C,H)N(A,F)=(W,H), where VseH;
C(s), seH\F
W(s)= {
C(s)NA(s), seHNF

Let (V,F)T(W,H)=(T,F) VseF:
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V(s), seF\H
T(s)=
V(S)UW(s), seFNH

Thus,

T A®), se(F\G)\H=FNG’NH’
A(S)NB(S), se(FNG)\H=FNGNH’
A(S)UC(s), se(F\G)N(H\F)=0

T(s)= | A(S)U[C(S)NA®)], se(F\G)N(HNF)=FNG’NH
[A(5)NB(s)]UC(s), se(FNG)N(H\F)=0
[AG)NBE)V[CE)NAE)],  se(FNG)NHNF)=FNGNH

" A®), se(F\G)\H=FNG’NH’
A(S)NB(s), se(FNG)\H=FNGNH
A(S)UC(S), se(F\G)N(H \F)=¢

TG)= | AG) se(F\G)N(HNF)=FNG’NH
[A(s)NB(s)]JUC(s), se(FNG)N(H\F)=0@
[AGNBEIVICENAE)],  se(FNG)NHNF)=FNGNH

Since F\G=FNG’, if seG’, then seH\G or se(GUH)’. Hence, if seF\G, seFNG’NH’ or
seFNG’NH. Thus, it is seen that (N,F)=(T,F).

* % %
6) [(AF) ~ (B,G)I\(C,H)=[(AF) ~ (C.H)IA[(B,G) ~ (CH)].
0 0 0
*
Proof: Let (A,F) ~ (B,G)=(M,F), where VseF
0

A’(s), seF\G
M(s)=
A’(s)NB’(s), seFNG

Let (M,F)\(C,H)=(N,F), where VseF;

M(s), seF\H
N(s)=

M(s)NC’(s), seFNH

Thus,
T A(S), se(F\G)\H=FNG’NH’
N(s)= | A’(s)NB’(s), se(FNG)\H=FNGNH’

A’(S)NC(s), se(F\G)NH=FNG’NH
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[A’(S)NB’(5)]NC’(s), se(FNG)NH=FNGNH
& k *

Now let’s handle [(A,F) ~ (C,H)]R[(B,G) ~ (C,H)]. Let (A,F) ~ (C,H)=(V,F), where
0 0 0

VseF;

A(9), seF\H
V(S)={

A(SNC’(S),  seFNH

*
Suppose that (B,G) ~ (C,H)=(W,G), where VseG,;
0
B’(s), seG\H
W(s)=
B’(s)NC’(s), seGNH

Let (V,F)N (W,H)=(T,F), where V seF

V(s), seF\H
T(s)=

V(s)NW(s), seFNH

Thus,

CA(s), se(F\H)\G=FNG’NH’
A’(s)NC’(s), se(FNH)\G=FNG’NH
A’(s)NB’(s), se(F\H)N(G\H)=FNGNH’

TG)= | A’G)NB*(S)NC ()], se(F\H)N(GNH)=0
[A’(s)NC’(s)]NB’(s), se(FNH)N(G\H)=0
[A’(s)NC’(s)]IN[B’(s)NC’(s)], se(FNH)N(GNH)=FNGNH

It is seen that (N,F)=(T,F).

*
7) (A F)A[(B,G) ~ (C,H)]=[(A,F)T(B,G)1T[(C,H)TA,F)], where FNG’NH=0.
0
%
Proof: Let (B,G) ~ (C,H)=(M,G), where VseG,;
0
B’(s), seG\H
M(s)=

B’(s)NC’(s), seGNH
Let (A,F)A(M,G)=(N,F), where VseF;
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AGS), seF\G

N(s)=
A(S)UM’(s), seFNG
A(s), seF\G
N(s)=_ A(s)UB(s), seFN(G\H)=FNGNH’
A(S)U[(G(s)UC(s)], seFN(GNH)=FNGNH
Now let’s handle [(A,F) U(B,G)]T[(C,H)T(AF)]. Let (A,F)T(B,G)=(V,F), where
VseF;
A(s), seF\G
V(s)=
A(s)UB(s), seFNG
Suppose that (C,H)UA,F)=(W,H), where VseH;
C(s), seH\F
W(s)= |
C(s)UA(s), seHNF

Let (V,F)T(W,H)=(T,F), where VseF;

V(s), seF\H
T(s)=
V(s)UW(s), seFNH

Thus,

CA®), se(F\G)\H=FNG’NH’
A(s)UB(s), se(FNG)\H=FNGNH’
A(s)UC(s), se(F\G)N(H\F)=0

T()= | AGS)U[C(S)UA(S)], se(F\G)N(HNF)=FNG *NH
[A(s)UB(s)JUC(s), se(FNG)N(H\F)=0
[A(S)UB(s)]U [C(S)UA(S)], se(FNG)N(HNF)=FNGNH

Since F\G=FNG’, if seG’, then seH\G or se(GUH)’. Hence, if seF\G, seFNG’NH’ or

seFNG’NH. Thus, it is seen that (N,F)=(T,F).
* 3 * *
8) [(AF) ~ (B,G)IMC,H)=[(A,F) ~ (C,H)]A[(B,G) ~ (C,H)].
0 * *
*
Proof: Let (AF) ~ (B,G)=(M,F), where VseF;
0
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A'(s), seF\G
M(s)= {

A’(s)NB’(s), seFNG
Let (M,F)A(C,H)=(N,F), where VseF;

M(s), seF\H
N(s)= |
M(s)uC’(s), seFNH
T A(), se(F\G)\H=FNG’NH’
N(s)= | A’(s)NB’(s), se(FNG)\H=FNGNH’
A GB)UCS) se(F\G)NH=FNG’NH
[A’(s)NB’(s)JuC’(s) se(FNG)NH=FNGNH
% % %
Now let’s handle [(A,F) ~ (C,H)]A[(B,G) ~ (C,H)].Let (A,F) ~ (C,H)=(V,F), where
% % %
VseF;
A(S), seF\H
V(s)= {
A’(S)UC’(s), seFNH
Suppose that (B,G) f (C,H)=(W,B), where VseG;
%
B’(s), seG\H
W(s):{
B’(s)uC’(s), seGNH

Let (V,F)N (W,H)=(T,F), where VseF;

V(s), seF\H
T(s)= {
V(s)NW(s), seFNH

Thus,

—A(S), se(F\H)\G=FNG’NH’
A’(S)UC’(s), se(FNH)\G=FNG’NH
A’(S)NB’(9), se(F\H)N(G\H)=FNGNH’

TG)= | A’S)N[B’(S)UC’(S)], se(F\H)N(GNH)=0
[A’(s)UC’(5)]NB’(s), se(FNH)N(G\H)=0
| [AG)UC(S)IN[B’(S)UC’(s)], se(FNH)N(GNH)=FNGNH
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It is seen that (N,F)=(T,F).

* *
9) [(A,F) ~ (B,G)]6(C,H)=[(A,F) ~ (C,H)]T[(B,G)\(C,H)], where FNGNH’=¢
0 \
*
Proof: Let (A,F) ~ (B,G)=(M,F), where VseF;
0

A’(9), seF\G
M(s)=
A’(S)NB’(s), seFNG
Let (M,F)8(C,H)=(N,F), where VseF;

M(s), seF\H
N(s)=
M’(s)NC’(s), seFNH
Thus,
[ A(9), se(F\G)\H=FNG’NH’
N(s)= | A’(S)NB’(s), se(FNG)\H=FNGNH’
1 AeNCE), se(F\G)NH=FNG’NH
[A(S)UB(S)INC’(s),  se(FNG)NH=FNGNH
% %
Now let’s handle [(A,F)f\v(C,H)]U[(B,G)K(C,H)]. Let (A,F)f\v (C,H)=(V,F), where
VseF;
A(S), seF\H
V(s)= {
A(S)NC’(s), seFNH
Suppose that (B,G)\ (C,H)=(W,G), where VseG;
B(s), seG\H
W(s)=
B(s)NC’(s), seGNH
Let (V,F)U (W,H)=(T,F), where VseF;
V(s), seF\H
T(s)= «{
V(s)UW(s), seFNH
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Thus,

A(S), se(F\H)\G=FNG’NH’
A(s)NC’(s), se(FNH)\G=FNG’NH
A’(s)UB(S), se(F\H)N(G\H)=FNGNH’

TE)= | AGS)U[BE)NC ($)], se(F\H)N(GNH)=0
[AGS)NC’(s)]UB(S), se(FNH)N(G\H)=0
[AGNCOIU BEONC()],  se(FNH)NGNH)=FNGNH

It is seen that (N,F)=(T,F).
* %

10) [(AF) ~ (B,G)] ; (C,H)=[(A,F) ~ (C,H)]T[(B,G)A(C,H)], where FNGNH’=@.
0 , A
Proof: Let (A,F) ~ (B,G)=(M,F), where VseF;
0
A’(s), seF\G
M(s)= ‘[
A’(s)NB’(s), seFNG
Let (M,F) o (CH)=(N,F), where VseF,
M(s), seF\H
N(s)=
M’(s)uC’(s), seFNH
Thus,
T A(S), se(F\G)\H=FNG’NH’
N(s)= | A’(s)NB’(s), se(FNG)\H=FNGNH’

1 A UC(s), se(F\G)NH=FNG’NH
[A(S)UB(S)]UC’(s), se(FNG)NH=FNGNH
Now let [(A,F) f (C,H)]T[(B,G)A(C,H)]. Let (AF) f (C,H)=(V,F), where VseF;

A A
A’(s), seF\H
V(s)= {
A(s)uC’(s), seFNH

Suppose that (B,G)A (C,H)=(W,G), where VseG;
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B(s), seG\H
W(s)=

B(s)uC’(s), seGNH
Let (V,F)U (W,H)=(T,F), where VseF;

V(s), seF\H
T(s)=
V(S)UW(s), seFNH

Hence,

CA(s), se(F\H\G=FNG’NH’
A(s)uC’(s), se(FNH)\G=FNG’NH
A’(S)UB(s), se(F\H)N(G\H)=FNGNH’

T6)= | A’(5)U[B(E)UC G)], se(F\H)N(GNH)=0
[A(s)UC’()]UB(s), se(FNH)N(G\H)=0
[A(S)UC’(s)]U [B(s)uC’(s)],  se(FNH)N(GNH)=FNGNH

[t is seen that (N,F)=(T,F).
* * *
11) [(AF) ~ (B,G)IA(C,H)=[(A,F) ~ (C,H)A[(B,G) ~ (CH)].
0 Y Y
*
Proof: Let (A,F) ~ (B,G)=(M,F), where VseF;
0

A’(9), seF\G
M(s)= {

A’(S)NB’(s), seFNG
Let (M,F)A(C,H)=(N,F), where VseF;

M(s), seF\H
N(s)=

M(s)NC(s), seFNH
Thus,
T A(s), se(F\G)\H=FNG’NH’
N(s)=| A’(s)NB’(s), se(FNG)\H=FNGNH’
| A’(s)NC(s) se(F\G)NH=FNG’NH
L[A’(s)NB’(s)]NC(s) se(FNG)NH=FNGNH
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% % %
Now let’s handle [(A,F) ~ (C,H)]A[(B,G) ~ (C,H)]. Let (A,F) ~ (C,H)=(V,F), where

Y Y Y
VseF;
A’(s), seF\H
V(s)=
A’(S)NC(s), seFNH
%
Suppose that (B,G) ~ (C,H)=(W,G), where VseG;
Y
B’(s), seG\H
W(s)= {
B’(s)NC(s), seGNH

Let (V,F)N (W,H)=(T,F), where VseF;

V(s), seF\H
T(s)=

V(s)NW(s), seFNH

Hence,

CA(), se(F\H)\G=FNG’NG’
A’()NC(S), se(FNH)\G=FNG’NH
A’(S)NB’(S), se(F\H)N(G\H)=FNGNH’

TG)= | A’G)N[B’(S)NCEH)], se(F\H)N(GNH)=0
[A’(S)NC(S)]NB’(S), se(FNH)N(G\H)=0
[A’(S)NCES)]N[B’(S)NC(S)],  se(FNH)N(GNH)=FNGNH

ft is seen that (N,F)=(T,F).

* * *
12) [(AF) ~ (B,G)]U(C,H)=[(A,F) ~ (CH)IN[(B,G) ~ (C,H)].
0 + +
*
Proof: Let (A,F) ~ (B,G)=(M,F), where VseF;
0
A’(S), seF\G
M(s)=
A’(s)NB’(s), seFNG

Let (M,F)G(C,H)=(N,F), where VseF;
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M(s), seF\H

N(s)=
M(s)UC(s),  seFNH
CA(), se(F\G)\H=FNG’NH’
N(s)= | A’(s)NB’(s), se(FNG)\H=FNGNH’
| A (s)UC(s), se(F\G)NH=FNG’NH
[A’(5)NB’(8)]UC(s), se(FNG)NH=FNGNH
* % *
Now let’s handle [(A,F) ~ (C,H)]R[(B,G) ~ (C,H)]. Let (A,F) ~ (C,H)=(V,F), where
+ + +
VseF;
A(9), seF\H
V(s)=
A’(S)UC(s), seFNH
Suppose that (B,G) f (C,H)=(W,G), where VseG,;
+
B(s), seG\H
W(s)=
B’(s)uC(s), seGNH
Let (V,F)N (W,H)=(T,F), where VseF;
V(s), seF\H
T(s)=
V(s)NW(s), seFNH
A’(9), se(FH\G=FNG’NH’
| A’(5)UC(S), se(FNH)\G=FNG’NH
A’(S)NB’(s), se(F\H)N(G\H)=FNGNH’
T(s)= | A’(S)N[B’(s)UC(s)], se(F\H)N(GNH)=0
| [A*(s)uUCE)]NB (), se(FNH)N(G\H)=0
[A’(S)UC(S)]N[B’(S)UC(S)],  se(FNH)N(GNH)=FNGNH
It is seen that (N,F)=(T,F).

4. Conclusion
In this paper, we explore more about soft binary piecewise theta and star operation by
examining the relationships between this soft set operation and other types of soft set
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operations. In this paper, it is aimed to contribute to the soft set literature by obtaining the
distributions of soft binary piecewise operations over soft binary piecewise theta and star
operations with complement. This paper is a theoretical study of soft sets and some future
studies may continue by defining and examining some other distribution rules. For future
studies, this research is to serve as a basis for many applications, especially decision making
cryptography. Since soft set is a powerful mathematical tool for uncertain object detection, with
this study, researchers may suggest some new encryption based on soft sets.

Author’s Contribution

The contribution of authors is equal.

Conflict of Interest

The authors have declared that there is no conflict of interest.

References

Addis GM, Engidaw DA, Davvaz B., 2022. Soft mappings: a new approach. Soft
Computing, 26: 3589-3599.

Akbulut E., 2024. New type of extended operations of soft set: complementary extended
lambda and difference operations. Amasya University The Graduate School of Natural and
Applied Sciences Master of Science in Mathematics Department, Amasya.

Ali M, Feng F, Liu X, Min WK, Shabir M., 2009. On some new operations in soft set
theory. Computers and Mathematics with Applications, 57(9): 1547-1553.

Atagiin AO, Aygiin E., 2016. Groups of soft sets. Journal of Intelligent & Fuzzy Systems,
30: 729-733.

Aybek F., 2024. New restricted and extended soft set operations. Amasya University The
Graduate School of Natural and Applied Sciences Master of Science in Mathematics
Department, Amasya.

Ayub S, Shabir M, Riaz M, Aslam M, Chinram R., 2021. Linear diophantine fuzzy
relations and their algebraic properties with decision making. Symmetry, 13(6): 945.

Cagman N., 2021. Conditional complements of sets and their application to group theory.
Journal of New Results in Science, 10(3): 67-74.

Demirci AM., 2024. New type of extended operations of soft set: complementary
extended plus, union and theta operations. Amasya University The Graduate School of Natural

and Applied Sciences Master of Science in Mathematics Department, Amasya.

163



Eren OF, 2019. On some operations of soft sets. Ondokuz Mayis University The Graduate
School of Natural and Applied Sciences Master of Science in Mathematics Department,
Samsun.

Molodtsov D., 1999. Soft set theory-first results. Computers and Mathematics with
Applications, 37(1): 19-31.

Maji PK, Bismas R, Roy AR., 2003. Soft set theory. Computers and Mathematics with
Applications, 45(1): 555-562.

Ozlii S. 2022a. Interval valued g- rung orthopair hesitant fuzzy choquet aggregating
operators in multi-criteria decision making problems. Gazi University Journal of Science Part
C: Design and Technology, 10(4): 1006-1025.

Ozlii S., 2022b. Interval valued bipolar fuzzy prioritized weighted dombi averaging
operator based on multi-criteria decision making problems. Gazi University Journal of Science
Part C: Design and Technology, 10(4): 841-857.

Paik B, Mondal SK. 2022. Introduction to soft-cryptosystem and its
application. Wireless Pers Commun 125:1801-1826.

Pei D, Miao D., 2005. From soft sets to information systems. in: proceedings of granular
computing. IEEE, 2: 617-621.

Riaz M, Hashmi MR., 2019. Linear diophantine fuzzy set and its applications towards
multi-attribute decision-making problems. Journal of Intelligent and Fuzzy Systems, 37: 5417-
5439.

Riaz M, Farid HMA., 2023. Linear diophantine fuzzy aggregation operators with multi-
criteria decision-making. Journal of Computational and Cognitive Engineering, 1-12.

Riaz M, Hashmi MR, Pamucar D, Chu Y., 2021. Spherical linear diophantine fuzzy sets
with modeling uncertainties in mcdm. Computer Modeling in Engineering and Sciences, 126:
1125-1164.

Sarialioglu M., 2024. New type of extended operations of soft set: complementary
extended gamma, intersection and star operations. Amasya University The Graduate School of
Natural and Applied Sciences Master of Science in Mathematics Department, Amasya.

Sezgin A, Atagiin AO., 2011. On operations of soft sets. Computers and Mathematics
with Applications, 61(5): 1457-1467.

Sezgin A, Atagiin AO., 2023. New soft set operation: Complementary soft binary
piecewise plus operation. Matrix Science Mathematics, 7(2): 110-127.

Sezgin A, Aybek F., 2023. New soft set operation: Complementary soft binary

piecewise gamma operation. Matrix Science Mathematic, 7(1): 27-45.

164



Sezgin A, Aybek F, Atagiin AO., 2023a. New soft set operation: Complementary soft
binary piecewise intersection operation. Black Sea Journal of Engineering and Science, 6(4):
330-346.

Sezgin A, Aybek F, Giingér NB., 2023b. New soft set operation: Complementary soft
binary piecewise union operation. Acta Informatica Malaysia, 1(7): 38-53.

Sezgin A, Cagman N, Atagiin AO, Aybek F., 2023¢c. Complemental binary operations
of sets and their application to group theory, Matrix Science Mathematic, 7(2): 91-98.

Sezgin A, Cagman N., 2024. A new soft set operation: Complementary soft binary
piecewise difference operation. Osmaniye Korkut Ata University Journal of the Institute of
Science and Technology, 7(1): 58-94.

Sezgin A, Dagtoros K., 2023. Complementary soft binary piecewise symmetric
difference operation: A novel soft set operation. Scientific Journal of Mehmet Akif Ersoy
University, 6(2): 31-45.

Sezgin A, Demirci AM., 2023. New soft set operation: Complementary soft binary

piecewise star operation. Ikonion Journal of Mathematics, 5(2): 24-52.
Sezgin A, Sarialioglu M., 2024. New soft set operation: Complementary soft binary
piecewise theta operation. Journal of Kadirli Faculty of Applied Sciences. (in press)
Sezgin A, Shahzad A, Mehmood A., 2019. New operation on soft sets: Extended
difference of soft sets. Journal of New Theory, 27: 33-42.

Sezgin A, Yavuz E., 2023a. A new soft set operation: soft binary piecewise symmetric
difference operation. Necmettin Erbakan University Journal of Science and Engineering,
5(2): 150-168.

Sezgin A, Yavuz E., 2023b. New soft set operation: Complementary soft binary
piecewise lambda operation. Sinop University Journal of Natural Sciences, 8(2):101-133.

Stojanovic NS., 2021. A new operation on soft sets: extended symmetric difference
of soft sets. Military Technical Courier, 69(4): 779-791.

Yavuz E., 2024. Soft binary piecewise operations and their properties, Amasya

UniversitycaliThe Graduate School of Natural and Applied Sci.nces Master of Science in

Mathematics Department, Amasya.

165


https://dergipark.org.tr/tr/pub/bsengineering
http://www.actainformaticamalaysia.com/
https://dergipark.org.tr/tr/pub/sjmakeu
https://dergipark.org.tr/tr/pub/sjmakeu

