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Soft set theory, introduced by Molodtsov,
mathematical tool to deal with uncertainty and it has been applied to
many fields both as a theoretical and application aspect. Since its
inception, different kinds of soft set operations are defined and used
in various types. In this paper, we define a new kind of soft set
operation called, complementary soft binary piecewise theta operation
and we investigate its basic algebraic properties. Moreover, it is aimed
to contribute to the soft set literature by examining the relationships
between this new soft set operation and some other types of soft set
operations by examing the distribution of complementary soft binary

is an efficacious

piecewise theta operation over extended soft set operations,
complementary extended soft set operations, soft binary piecewise
operations, complementary soft binary piecewise operations and
restricted soft set operations.
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Anahtar Kelimeler
Esnek kiimeler
Esnek kiime iglemleri
Sartli tiimleyenler
Teta Islemi

Cebirsel yapilar

arasindaki

Molodtsov tarafindan ortaya atilan esnek kiime teorisi, belirsizlikle basa
¢ikmak igin etkili bir matematiksel aragtir ve hem teorik hem de
uygulama yoniiyle bir¢ok alana uygulanmistir. Baglangicindan bu yana,
farkli ¢esitlerde esnek kiime islemleri tanimlanmig ve gesitli tiirlerde
kullanilmugtir. Bu c¢aligmada, tiimleyenli esnek ikili pargali teta islemi
ad1 verilen yeni bir esnek kiime iglemi tanimlanmis ve temel cebirsel
ozellikleri arastirillmistir. Ayrica tiimleyenli esnek ikili pargali teta
isleminin genisletilmis esnek kiime islemleri, timleyenli genisletilmis
esnek kiime iglemleri, esnek ikili parcali islemler, timleyenli esnek ikili
parcali islemler ve kisitlanmis esnek kiime isemleri iizerine dagilmasi
incelenerek bu yeni esnek kiime islemi ile diger esnek kiime iglemleri
iligkiler elde edilerek esnek kiime literatiiriine katki

saglanmasi amaglanmaktadir.
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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 a mathematical 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 (1999) introduced Soft Set Theory as a mathematical tool to
overcome these uncertainties. Since then, this theory has been applied to many fields including
information systems, decision making, optimization theory, game theory, operations research,
measurement theory and so on. Studies on fuzzy modeling such as Linear Diophantine Fuzzy
Sets (Riaz and Hashimi, 2019; Ayub et al., 2021), Linear Diophantine Fuzzy aggregation
operators (Riaz et al., 2023), Spherical Linear Diophantine Fuzzy Sets (Riaz et al., 2021) etc.
are some top recent topics as novel mathematical approachs to model vagueness and
uncertainty in decision-making problems. Maji et al. (2003) and Pei and Miao (2005) made the
first contributions as regards soft set operations. After then, several soft set operations
(restricted and extended soft set operations) were introduced and examined by Ali et al. (2009).
Sezgin and Atagiin (2011) illustrated the basic properties of soft set operations and discussed
and the interconnections of soft set operations with each other. They also defined the notion of
restricted symmetric difference of soft sets and investigated its properties. A new soft set
operation called extended difference of soft sets was defined by Sezgin et al. (2019), and
Stojanovic (2021) defined extended symmetric difference of soft sets and investigated its
properties. 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.

Cagman (2021) proposed two conditional complements of sets as a new concept of set
theory, i.e., inclusive complement and exclusive complement and explored the relationships
between them. By the inspiration of this study, Sezgin et al. (2023c) introduced some new
complements of sets. Aybek (2024) transferred these complements to soft set theory, and some
new restricted soft set operations and extended soft set operations was defined. Demirci (2024),
Sarialioglu (2024), Akbulut (2024) 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 introduce by Eren (2019) and
by being inspired this study, Yavuz (2024) and Sezgin and Yavuz (2023a) defined some new

soft set operations, which is called soft binary piecewise operations and their basic properties
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were studied in detail, too. Also, Sezgin and Demirci (2023), Sezgin and Atagiin (2023), Sezgin
and Yavuz (2023b), Sezgin and Aybek, 2023; Sezgin et al. (2023a), Sezgin et al. (2023b),
Sezgin and Dagtoros (2023) continued their work on soft set operations by defining a new type
of soft binary piecewise operation. They changed the form of soft binary piecewise operation
by using the complement at the first row of the soft binary piecewise operations.

The aim of this study is to contribute to the literature of soft set theory by describing a
new soft set operation which we call “complementary soft binary piecewise theta operation”.
For this purpose, definition of the operation and its example are given, the algebraic properties,
such as closure, association, unit and inverse element and abelian property of this new operation
are examined in detail. It is aimed to contribute to the soft set literature by obtaining the
distributions of the complementary soft binary piecewise theta operation over extended soft set
operations, complementary extended soft set operations, soft binary piecewise operations,

complementary soft binary piecewise operations and restricted soft set operations.

2. Preliminaries

In this section, some basic concepts related to soft set theory are compiled and given.

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

Definition 2.2. (Z,D) is called a relative null soft set (with respect to the parameter set
D), denoted by @y, if Z(t) = @ for all teD and (Z, D) is called a relative whole soft set (with
respect to the parameter set D), denoted by Up if Z(t) = U for all teD. The relative whole
soft set Ug with respect to the universe set of parameters E is called the absolute soft set over
U (Ali et.al., 2009)

Definition 2.3. For two soft sets (Z,D) and (R,]), we say that (Z, D) is a soft subset of
(R,]) and it is denoted by (Z,D) € (R,]), if DS ] and Z(t) € R(t), vVt € D. Two soft sets
(Z,D) and (R,]) are said to be soft equal if (Z, D) is a soft subset of (R,]) and (R,]) is a soft
subset of (Z, D) (Pei and Miao, 2005).

Definition 2.4. The relative complement of a soft set (Z, D), denoted by (Z, D)", is defined
by (Z,D)" = (Z",D), where Z": D - Z(U) is a mapping given by (Z,D)" = U\Z(t) forallt € D
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(Ali et al., 2009). From now on, U\Z(t)=[Z(t)]" will be designated by Z’(t) for the sake of
designation.
Cagman (2021) introduced two conditional complements of sets as a new concept of set theory,
that is, inclusive complement and exclusive complement. For the ease of illustration, we show
these complements as + and 6, respectively. These complements are binary operations and are
defined as follows: Let D and J be two subsets of U. J-inclusive complement of D is defined
by, D+J=D’uUJ and J-Exlusive complement of D is defined by D8 J =D’NJ’. Here, U refers to
a universe, D’ is the complement of D over U. For more information, we refer to Cagman
(2021). Sezgin et al. (2023c) examined the relations between these two complements in detail
and they also introduced such new three complements as binary operations of sets as follows:
Let D and J be two subsets of U. Then, D*J=D’uJ’, DyJ=D’NJ, DAJ=DUJ (Sezgin et al.,
2023c). Aybek (2024) conveyed these set operations to soft sets, and defined restricted,
extended soft set operations, also examined their properties. As a summary for soft set
operations, we can categorize all types of soft set operations as follows: Let "V" be used to
represent the set operations (i.e., here V can be N,U,\, A, +,0, *, X,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 follows:
Definition 2.5. Let (Z,D) and (R,]) be soft sets over U. The restricted V operation of
(Z,D) and (R,]) is the soft set (S, F), denoted by (Z,D)Vgx(R,]) = (S,F),where F=DNn]J# @
and Vt € F, S(t) =Z(t)VR(t). (Ali et al., 2009; Sezgin and Atagiin, 2011; Aybek, 2024)
Definition 2.6. Let (Z,D) and (R,]) be soft sets over U. The extended V operation of
(Z,D) and (R,]) is the soft set (S, F), denoted by (Z,D)V.(R,]) = (S,F), where F=D U J and
vVt € F,

Z(1), t e D\J,
S =4 R, t € J\D,
Z(t)VR(t), teDnN]J.

(Maji et al., 2003; Ali et al., 2009; Sezgin et al., 2019; Stojanovic, 2021; Aybek, 2024)
Definition 2.7. Let (Z, D) and (R, ]) be soft sets over U. The complementary extended V

operation of (Z,D) and (R,]) is the soft set (S,F), denoted by, (Z, D) >Vk (R,)) = (S,F), where
€

F=DuUJand VvVt €F,

Z'(t), t e D\]J,
S =4 R, t € J\D,
Z(t)VR(t), teDnN]J.

(Sanalioglu, 2024; Demirci, 2024; Akbulut, 2024)
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Definition 2.8. Let (Z,D) and (R,]) be soft sets over U. The soft binary piecewise V
operation of (Z,D) and (R,]) is the soft set (S,D), denoted by, (P, D); (R,]J) = (S,D), where
vteD,

Z(t), teD\J
S(t)=
Z(HVR(t), teDNJ
(Eren, 2019; Yavuz, 2024, Sezgin and Yavuz, 2023a)

Definition 2.9. Let (Z,D) and (R, ]) be soft sets over U. The complementary soft binary

%k
piecewise V operation of (Z,D) and (R,]) is the soft set (S,D), denoted by, (P,D)~ (R,]) =
\Y

(S,D), where VteD;
2’(1), teD\J
S(t)=
Z(HVR(t),  teDNJ
(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)

3. Complementary Soft Binary Piecewise Theta (8) Operation And Its Properties

Definition 3.1. Let (Z,D) and (R, ]) be soft sets over U. The complementary soft binary
piecewise theta (6) operation of (Z,D) and (R,]) is the soft set (S,D), denoted

*x

by, (Z,D) ~(R,]) = (S,D), where VteD,
0
7’(1), teD\J

S(t)=
ZONR(t),  teDNJ
Example 3.2. Let E={e;,e;,e3e,es} be the parameter set D={e;,e;es} and
J={e,, e,, e, } be the subsets of E and U={h,,h,,h;,h,,h:} be the initial universe set. Assume

that (Z,D) and (R,J) are the soft sets over U defined as follows: (Z,D)={( e;{hshs}),

(e3,{h2,h,}), (es,{hz,hy, hs}}. (RI)={(e1.{h1,hs}), (e2,{hz,h; }).(e4,{ s, hs})}. Let (Z,D)
*

~ (R,J)=(S,D). Then,

0
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2(t), teD\J
S(t)=
Z’(HNR (D), teDNJ

D=(e;, ez es} and D\J={e3, es}, s0 S(e3) =Z’(e3)={ hy,h3,hs}, S(es) =Z’(es)={ h;,h3}. And

%k
since DNJ={e,} so S(e;)=Z’(e;)NR’(e;)={hy,hy, hs}N{h,,h;,hs}={h,,hs}. Thus, (Z,D) ~
0
(R,J)={(e1,hz, hs}), (e5,{hy, h3,hs}), (es, {hy, hs})}
Theorem 3.3. (Algebraic properties of the operation)
*
1) The set Sg(U) is closed under the operation ~. That is, when (Z,D) and (R,J) are two soft
0
%k
sets over U, thensois (Z,D) ~ (RJ).
* * 0 * *
2) [(Z,.D)~ (RD)]~(S,D)# (2,D) ~[(R.D) ~ (S,D)]
0 0 0 0
*
Proof: Let (Z,D) ~ (R,D)=(T,D), where VteD,;
0
7’(t), teD\D=0
T(H)=
Z’()NR’(t), teDND=D
*
Let (T,D) ~ (S,D)=(M,D), where VteD;
0
[ T(1), teD\D=0
M(t): _
T’ ()NS’(t), teDND=D
Thus,
LT, teD\D=@
M(t): 4
[Z(t)UR(1)]NS’(t), teDND=D

*
Let (R,D)~ (S,D)=(L,D), where VteD;
0
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R(1), teD\D=0

L(t)=
R’(H)NS’(t), teDND=D
%
Let (Z,D) ~ (L,D)=(N,D), where VteD;
0
7 (b), teD\D=0
N(t)=
Z’(HNL’(t), teDND=D
Thus,
Z’(t), teD\D=0
N(t)=

2N [R()US()], teDND=D

It is seen that M=N.

&

That is, for the soft sets whose parameter set are the same, the operation ~ has not associativity
0

property on the set Sg(U). Moreover, we have the following:

% % % %
3) [(Z.D) ~ RI]~ (S,F)# (Z.D) ~[(R,I) ~ (S,F)].
0 0 0 0
*
Proof: Let (Z,D) ~ (R,J)=(T,D), where VteD;
0

7’(1), teD\J
T(t)=
ZONR(Y), teDNJ

*
Let (T,D) ~ (S,F)=(M,D), where vteD;
0

(1), teD\F
M(t)=

T'(HNS’(t),  teDNF
Thus,
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- Z(), te(DV)\F=DNJ’NF’
M(t)= | Z()UR(®), te(DNJ)\F=DNJINF’
1 zmns @), te(DVJ)NF=DNJ’ NF
- [ZMURMINS’ (), te(DNI)NF=DNINF
*
Let (R,J) ~ (S,F)=(K,J), where VteJ;
0
R’(1), tel\F
K(t)=
R’ ()NS’(t), telNF
*
Let (Z,D) ~ (K,J)=(Y,D), where vteD,;
0
VAL teD\J
Y(t)= -
Z2(ONK’(t)  teDNJ
Thus,
Z(), teD\J
Y()= 42’ ()NR(), teDNE\F)=DNINF’
ZONREOUSEH],  teDNINF)=DNINF

He re let’s handle teD\J in the second equation of the first line. Since D\J=DNJ’, if teJ’, then

teF\J or te(JUF)’. Hence, if teD\J, then teDNJ’NF’ or teDNJ’NF. Thus, it is seen that M=Y.

%
That is, for the soft sets whose parameter set are not the same, the operation ~ has not
0

associativity property on the set Sg(U).

x x
4) (Z,D) ~ (RI)#R,J) ~ (Z,D).
0 0

Proof : While the parameter set of the soft set of the left hand side is D; the parameter set of

%k
the soft set of the right hand side is J. Thus, by the definition of soft equality, the operation ~
0

has not commutative property in the set Sg(U), where the parameter sets of the soft sets are
different. However it is easy to see that

S x
(Z,D)~(R,D)=(R,D) ~ (Z,D).
0 0
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%
That is to say, the operation ~ has commutative property in the set Sg(U), where the parameter
0

sets of the soft sets are the same.

%k
5) (Z,D) ~ (Z,D)=(Z,D)".
0

%k
Proof: Let (Z,D) ~ (Z,D)=(S,D). Then, VteD;
0

Z°(1), teD\D=0
S(t)=
Z(H)NZ’(t), teDND=D
Here, VteD, S(t)=2’(t)NZ’(t)=2’(t), hence (S,D)=(Z,D)".

x
That is, the operation ~ does not have idempotency property on the set Sg(U).
0

* *
6) (ZD) ~@p = @p ~(ZD)=(Z,D)".
0 0

*
Proof: Let @p=(S,D). Hence, VteD; S(t)=0. Let (Z,D) ~ (S,D)=(Y,D). Then, VteD,
0

Z’(t), teD\D =0
Y(t)=
Z’(H)NS’(t), teDND=D
Thus, VteD, S(t)=2’(t)NS’(t)=2’(t)NU=2Z’(t). Hence (Y,D)=(P,D)".

x
7) (Z,D) ~ 0g=(Z,D)".
0
x
Proof: Let @r=(S,F). Hence, VteF, S(t)=0. Let (Z,D) ~ (S,F)=(Y,D). Thus, vteD
0
7 (), teD\F

Y (t)=
Z’(t)NS’(t), teDNF
Thus, VteD, Y(t)=2’(t)=2’(t)NS’(t)=Z"(t)NU=2’(t) and thus (Y,D)=(Z,D)".

%k
8) (Z, D) ~ ®x=(Z, D).
0
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%
Proof: Let @ =(S,E). Hence VteE; S(t)=@. Let (Z,D)~ (S,E)=(Y,D). Thus, VteD,
0

7 (), teD\E =0
Y(t)=
Z(HNS’(t), teDNE=D
Hence, VteD S(t)=Z’()NS’()=Z’(t)NU=Z’(t), so (Y,D)=(Z, D)".

%k %k
9) (Z,D)~ Up=Up ~ (Z,D)=0p.
0 0
*
Proof: Let Up=(T,D). Hence, vteD, T(t)=U. Let (Z,D) ~ (T,D)=(S,D). Hence, VteD;
0
Z’(t), teD\D =0

S(t)=
ZONT’ (1) teDND=D
Hence, VteD S(t)=Z’()NT’(H)=2’()N®=0, 0 (S,D)=0p.

%
10) (Z,D) ~ Ug=(Z,D\F)"
0

*
Proof: Let Ug=(T,F). Hence, VteF, T(t)=U. Let (Z,D)~ (T, F)=(S,D). So, VteD,
0

Z’(1), teD\F
S(t)=
Z’(ONT’(t), teDNF
Hence,
7 (1), teD\F
S(t)=
Z’()N@, teDNF
Thus, vteD\F, S(t)=Z"(t), so (S,D)=(Z,D\F)".

*
11) Ug ~ (Z,D)=0p.
0
%k
Proof: Let Ug=(T,F). Hence VteF, T(t)=U. Let (T,F) ~ (Z,D)=(S,F), so VteF,
0
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(1), teF\D

S(t)=
T (H)NZ’(Y),  teFND
Hence,
?, teF\D
S(t)=
@, teFND
Thus, VteF, S(t)=0, so (S,F)=0k.
*
12)(Z,D )N UE:®D.
0
%k
Proof: Let Ug =(T,E). Hence, VteE, T(t)=U. Let (Z,D) ~ (T, E)=(S,D), then VteD ;
0
Z’(1), teD\E=0
S(t)=

Z’(H)NT’(t), teDNE=D
Hence, VteD, S(t)=Z’(t)NT’(t)=2"(t)N® =0, so (S,D)=0p

x
13) UE ~ (Z,D):@E.
0
*x
Proof: Let Ug=(T,E).Thus, VteE, T(t)=U. Let (T,E) ~ (Z,D)=(S,E), so VteE,
0
T(t), teE\D
S(t)=
T'(HNZ’ (), teEND
Hence,
@, teE\D
S(t)=
@, teEND
Thus, VteE, S(t)=0, so (S,E)=0¢.
* b
14)(Z,D) ~ (Z,D)'=(Z,D)" ~ (Z,D)=0p,.
0 0

%k
Proof: Let (Z,D)"=(S,D), so VteD, S(t)=2’(t). Let (D,A)~ (S,D)=(T,D), so VteD,
0

335



7’ (1), teD\D =0
T(t)=
Z(HNS’(t), teDND=D
Hence, vteD, T(t)=2’(t)NS’(t)=2’(t)NZ(t)=9, so (T,D)=0p

%k
15) [(Z,D) ~ (R,))]'=(Z,D)T(R,J).
0

%k
Proof: Let (Z,D) ~ (R,J)=(S,D). Then, vteD,
0

2’(1), teD\J
S(t)=

Z’(H)NR’(t), teDNJ
Let (S,D)'=(T,D), so VteD,

Z(t), teD\J
T(0)=

Z(t)UR(t), teDNJ
Thus, (T,D)=(Z,D)U (R,J).

In classical theory, AnNB =U & A =U and B = U. Now, we have the following:

ES
16) (ZD)~(R,]) =Up & (Z,D) = @p and (R,]) = Bpp.
0
*
Proof: Let (Z,D)~ (R,]) = (T,D). Hence, VteD,
0
7’(1), teD\J

T(t)=

Z(HNR’(Y),  teDNJ
Since (T,D) = Up, VteD, T(t)=U. Hence, VvteD\J, Z’(t)=U, thus Z(t)=@ and VvteDNJ,
T(t)=2’"t)NR’(t)=Ue= Vte DN ], Z’(t)=U and R’(t)=U < VteD, Z(t)=0 and for vte D N E,
R()=0  (Z,D) = @p and (R,]) = Dpq;-

x
17) (Z,D) ~ (R, D) = Up © (Z,D) = (R, D) = @p,.
0
*
Proof: Let (Z D)~ (R,D) = (T,D). Hence, VteD,
0
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7’ (b), teD\D=0
T(t)=
Z(HONR’(t), teDND=D
Since (T,D) = Up, VteD, T(t)=U. Hence, VteD, T(t)=Z’(t)NR’(t)=U& Vvt e D, Z’(t)=U and
R’(1)=U & vteD, Z(t)=0 and R(t)=¢ < (Z,D) = (R,D) = @p.
In classical theory, for all A, ® < A. Now, we have the following:

%k %k
18) @p E (Z,D) ~(RJ)and @; € (R,]) ~ (Z,D).
0 0

In classical theory, for all A, A € U. Now, we have the following:

b S %k
19) (Z,D) ~(RJ)E Up and (RJ)~(Z,D)E U
0 0
In classical theory, for all DN] € D (and all DNJ < ]). Now, we have the following:

ES ES
20) (Z,D) ~ (R,J)E(Z,D)", however (Z,D) ~ (R,J) needs not to be a soft subset of (R,J)".
0 0

%k
Proof: Let (Z,D) ~(R,J)=(S,D). First of all, DS D. Moreover, VteD,
0

7 (), teD\J
S(t)=
Z(HONR’(t),  teDNJ
Since vteD\J, Z’(t)=Z’(t) and VteDNJ, Z’(t)NR’(t)=Z’(t), hence VteD, S(t)< Z’(t).

*
Therefore, (S,D)=(Z,D) ~ (R,J) £(Z,D)".
0
* %
21) (z,D) ~ (R,D)E(Z,D)", moreover (Z,D) ~ (R,D)E(R,D)".
0 0
*x
Proof: Let (Z,D) ~(R,D)=(S,D). First of all, DS D. Moreover, VteD,
0
7’ (1), teD\D=¢
S(t)=
Z’(HONR’(t), teDND=D
* *
Since VteD, S(t)=2’(tH)NR’(t)<Z’(t), so(S,D)=(Z,D) ~(R,D)E(Z,D)". (Z,D)~ (R,D)S(R,D)
0 0

can be shown similarly.
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4. Distribution Rules

In this section, distribution of complementary soft binary piecewise theta (8) operation
over other soft set operations such as extended soft set operations, complementary extended
soft set operations, restricted soft set operations, soft binary piecewise operations and
complementary soft binary piecewise operation are examined in detail and many interesting
results are obtained.

4.1. Distribution of complementary soft binary piecewise theta (8) operation over
extended soft set operations:

1) Left-distribution of complementary soft binary piecewise theta (6) operation over
extended soft set operations:

1) (Z,D)f [(R,J)ns(S,F)]:[(Z,D)>X~< (R,J)]ng[(Z,D)i< (S,F)], where DNINF=0.
0 0 0
Proof: Let(R,J)N¢(S,F)=(M,JUF), so VteJUF,
R(t), teJ\F
M(t)= _ S(t), teF\J
R(ONS(t),  telNF
x
Let (Z,D) ~ (M,JUF)=(N,D), vteD,
0
7’(1), teD\(JUF)
N(t)=
7’ (H)NM’(t), teDN(JUF)
Thus,
7 (b), teD\(JUF)=DNJ’NF’
N(t)= Z’(H)NR(Y), teDNJ\F)=DNINF’
Z’(HNS’(t), teDN(FJ)=DNJ’NF
ZON[R(HUS’ ()],  teDNINF=DNINF
Now let’s handle the right hand side of the equality. Assume that (Z,D)f (R,J)=(V,D), then
0
for vteD,
7’(1), teD\J
V(t)=

Z(MNR’ (t),  teDNJ
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%k
Now let (Z,D)~ (S,F)=(W,D). Then, VteD,

0
7 (b), teD\F
W(t)=
Z(HNS’ (1), teDNF
Assume that (V,D)n¢(W,D)=(T,D), then vteD,
V(t), teD\D=0
T(t)= W(t), teD\D=0
V(ONW(), teDND=D
Hence,
Z’(HNZ’(t), te(D\J)N(D\F)
TM)= | Z2()N[Z°)NS’(1)], te(D\J))N(DNF)
[Z°(H)NR’()]NZ’ (1), te(DNJ)N(D\F)
[Z’O)NR’(MD]N[Z’ (NS’ (D)],  te(DNHN(DNF)
Thus,
Z'(t), teDNI’NF’
T()= | Z2®NS’(1), teDNJ’NF
Z'(HNR(t), teDNINF’

[Z’()NR’(D]N[Z’(H)NS’(t)], teDNINF
It is seen that N=T.

% % %

2) (Z,D) ~ [(R,IU.(S,P]I=[(Z,D) ~ (RININ:[(Z,D) ~ (S,F)], where DNINF =@.
0 0 0
%k £ %k

3) (Z,D) ~ [(R,I)A:(S,F)]=[(Z,D) ~ (R,IIA[(S,F) ~ (Z,D)], where DNIJ’NF=@.
§ 0 \
* £ 3 *

4) (Z,D) ~ [(R,I\(S,P)1=[(Z,D) ~ (RIIT[(S,F) ~ (Z,D)], where DNI’NF =0.
0 0 \

ii) Right-distribution of complementary soft binary piecewise theta (8) operation
over extended soft set operations:

* * *
1) [(2.D)ue (RI] ~ (S,F)=[(Z,D) ~ (S,FIN:[(R.J) ~ (S,F).
0 0 0

Proof: Let(Z,D)n.(R,J)=(M,DuJ), so YteDUJ,
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Z(t), teD\J

M(t)= R(t), teJ\D
Z(t)UR(t), teDNJ
*
Let (M,DUJ) ~ (S,F)=(N,DuJ), so vteDUJ,
0
M’(t), te(DUJI)\F
N(t)=
M’ (tH)NS’(t), te(DUJ)NF
Thus,
VALY te(D\J)\F=DNJ’NF’
R’(1), te(J\D)\F=D’NJNF’
N@{t)=| 2Z’())NR’(1), te(DNNH\F=DNJNF’
| z2ons (), te(D\J)NF=DNJ’NF
R’ (H)NS’(t), te(J\D)NF=D’NJNF
[Z()NR’(H)]NS’(t), te(DNI)NF=DNIJNF
Now let’s handle the right hand side of the equality. Let (Z,D) f (S,F)=(V,D), so vteD,
0
(1), teD\F
V()=
Z’(t)NS’(1), teDNF
S
Let (R,J)~ (S,F)=(W, J), so VteJ,
0
R’(t), tel\F
W(t)=

R (HNS’(t),  teJNF
Assume that (V,D)n, (W,J)=(T,DUJ), so VteDuUJ,

(), teD\J
T(H)= — W), teJ\D
VONW(), teDNJ

Thus,
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- Z(), te(D\F)\J=DNJ’NF’

2ONS’ (D), te(DNF)J=DNJ’NF

R(D), te(\F\D=D’NJNF’

T= | RONS(), te(JNF)\D=D’NJNF
| zonr@), te(D\F)N(\F)=DNINF’

2 ONRONS O], te(DVF)NUNF)=0

[2° (NS’ H]NR (D), te(DNF)NE\F)=0
[ZONS’ 1N [R'ONS(M],  te(DNF)NINF)=DNINE

It is seen that N=T.

% * *
2) [(2.D)ne (RIN]~ (S,F)=(Z,D) ~ (S,F]Ue[(R.JI) ~ (S,F)]
0 0 0

£ % &
3) [(Z,.D)\: (R,J)] ~ (S,F)=[(Z,D) ~ (S,F)]U[(R,I) ~ (S,F)],where DNINF’=D’NJNF =0.
0 ¢ \

* % %
4) [(Z,D)A(R, )] ~ (S,F)=[(Z,D) ~ (S,P)]N:[(RJ) ~ (S,F)], where DNINF’=D’NINF =@.
0 0 \

4.2. Distribution of complementary soft binary piecewise theta (0) operation over
complementary extended soft set operations:
i) Left-distribution of complementary soft binary piecewise theta (6) operation over

complementary extended soft set operations:

k s %k k
1) ZD)~[RJ) 4 (SFI=IZD)~ (RIN[(Z,D) ~ (S,F)] where DNINF=6.
0 © Y Y

*x
Proof: Assume (R,J) 0 (S,F)=(M,JUF), so VteJUF,
&€

R’(1), teJ\F
M(t)= S’(1), teF\J
R'(HNS’(L), telNF
ES
Let (Z,D) ~ (M,JUF)=(N,D), then VteD,
0
7’ (t), teD\( JUF)

N(t)=
Z2t)NM’(t), teDN(JUF)

Hence,
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7°(t), teD\ (JUF)=DNJ’NF’

Z’(H)NR(t), teDNJ\F)=DNINF’
N@)= | Z’(®)NS(), teDN(C\J)=DNJ’NF
ZON[(RE)US()], teDNINF=DNINF
% *
Now let’s handle the right hand side of the equality, [(Z,D) ~ (R,J)]n¢[(Z,D) ~ (S,F)]. Let
Y Y
b S
(Z,D)~(R,J)=(V,D), so VteD,
Y
7(b), teD\J
V(t)=
Z’(HNR(L), teDNJ
x
Let (Z,D) ~ (S,F)=(W,D), hence VvteD,
Y
2’(1), teD\F
W(t)=

Z’()NS(t),  teDNF
Assume that (V,D)n.(W,D)=(T,D), hence VteD,

V(t), teD\D=0
TM)= < W(@), teD\D=0
V(ONW(t), teDND=D
Hence,
2 ()NZ(b), te(D\J)N(D\F)
TO= | Z@®ON[Z’ NSO, te(D\J)N(DNJ)
1 [Z2(ONRMINZ (L), te(DNJ)N(D\F)
[Z2()NRM®]IN[Z’(H)NS(D)], te(DNI)N(DNF)
Thus,
700, teDNI’NF’
TM)= | Z2(®NS(L), teDNI’NF
| zonRrRw, teDNINF’

[Z’()NRE®)]N[Z’ (t)NS(D)], teDNJNF
It is seen that N=T.
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* * *
2) (Z,D) ~[(RJ) :: (S,P)1=[(zZ,D) ~ (RI)]N[(Z,D) ~ (S,F)] where DNINF=0 .
0 £ Y Y
% % * *
3) (Z,D) ~[(R,J) L (S,P)]=[(Z,D) ~ (RIIA[(S,F) ~(Z,D)] where DNI’NF=0.
0 £ Y 0
% % * *
4) (Z,D) ~[(R,J) . (S,FI=[(Z,D) ~ (R,IN]TI[(S,F) ~ (Z,D)] where DNI’NF=0.
§ Ve Y 0
i)Right-distribution of complementary soft binary piecewise theta (0) operation
over complementary extended soft set operations:

*
1) [(z,D) j,: (RI]~ (S.F=IZDN\ES FINIRINSF)]
£ 0

Proof: Let first handle the left hand side of the equality, assume (Z,D) j: (R,J)=(M,DuJ)
€

and vteDuUJ,
2’(1), teD\J
M@= | R(1), te)\D
Z’(UR’(t), teDNJ
e
Let (M,DUJ) ~ (S,F)=(N,DuJ)and vteDuUJ,
0
M’(t), te(DUI)\F
N(t)=
M’ (t)NS’(t), te(DUJ)NF
Thus,
Z(0), te(D\J)\F=DNJ’NF’
R(Y), te(J\D)\F=D’NINF’
N(t)= | Z(H)NR(L), te(DNJ)\F=DNINF’
h Z(HNS’ (), te(DJ)NF=DNI’NF
R(HNS’ (1), te(J\D)NF=D’NJNF
[Z(ONR®]NS’ (1), te(DNJ)NF=DNINF

Now let’s handle the right hand side of the equality, that is [(Z,D)\(S,F)]N:[(R.I)\(S,F)]. Let
(Z,D)\ (S,F)=(V,D)and VteD,
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Z(), teD\F
V(D)=

Z(HNS’(t), teDNF
Let (R,J)\(S,F)=(W,J)and Vtel,
R(t), teJ\F
W(t)=
R(NS’(1), teJNF
Assume that (V,D)n.W,J)=(T,DuJ)and YteDUJ,
TV(b), teD\J
TM)= — W(t), te\D
VONW(D), teDNJ
Hence,
70, te(D\F)J=DNJ°NF’
Z(HNS’(t) te(DNF)\J=DNJ’NF
R(1), te(\F)\D=D’NINF’
TM)= | RONS(1), te(JNF)\D=D’NJNF
| ZONRQ), te(D\F)N(I\F)=DNINF’
Z(ON[RG)NS’ (B)], te(D\F)NINF)=0
[ Z(H)NS’ (H]NR(), te(DNF)NI\F)=0
[ZONS’ OIN[RMONS’ (®)],  te(DNF)NJINF)=DNINF

It is seen that N=T.

*
2)[(z,D) z (RI]~ (S,F) =[(Z.D) \(S,PIVI(RIN(S.F]
£ 0

* ~ ~
3) [(z,D) ’f; (R~ (SF=I(Z,D)\ (SPIULI(RI) g (S,F)] where DNINF'=D’NINF = .
e 0
* * ~ ~
4)[ZD) | (RI]~(SF=IZD)\ (SPINIRI)\ (S, where DNINF=DNINF =p .
e 0

4.3. Distribution of complementary soft binary piecewise theta (6)operation over
soft binary piecewise operations:
i)Left-distribution of complementary soft binary piecewise theta (6)operation over

soft binary piecewise operations:

% * *
1) (ZD) ~ [(RI)T (S,F)I=[(Z.D) ~ RIIALSF) ~ (Z.D)].
0 0 0
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Proof: Let (R,J)U(S,F)=(M,J), so Vtel,

R(1), teJ\F
M(t)=
R(H)US(t), teJNF
b S
(Z,D) ~ (M,J)=(N,D), where VteD;
0
2’(1), teD\J
N(t)=
Z’(HONM’(t), teDNJ
Thus,
2’(1), teD\J
N(t)= < Z’ONR’(L), teDNI\F)=DNINF’
Z’(HN[R’(HNS’(t)], teDNINF=DNINF
* *
Now let’s handle the right hand side of the equality: [(Z,D) ~ (R,J)]A[(S,F) ~ (Z,D)]. Assume
0 0
*
that (Z,D) ~ (R,J)=(V,D), then for vteD,
0
Z’(1), teD\J
V(t)=
Z’(HNR (L), teDNJ
*
Now let (S,F)~ (Z,D)=(W,F). Then, VteF,
0
S’(b), teF\D
W(t)=
S’ (HNZ’(t), teFND
Assume that (V,D)N(W,F)=(T,D), then VteD,
V(t), teD\F

T()= VONW(),  teDNF

Thus,
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7°(t), te(DA)\F=DNJ’NF’

T()= = Z’(ONR(L) te(DNI)\F=DNJI’NF
Z’(HNS’ (), te(D\)N(F\D)=0
Z()N[S’(HNZ’ (1], te(DJ)N(FND)=DNJ’NF
[Z°(ONR’(D)]NS’(t) te(DNJ)N(F\D)=0
[Z°()NR’(O)]N[S (HNZ’(1)], te(DNIHNEIND)=DNINF

Thus,

7(Y), te(D\)\F=DNJ’NF’

T(t)= Z’(HNR’(1) te(DNJ)\F=DNJINF’
Z’(HNS’ (), te(D\)N(F\D)=0
Z’ (NS’ (1) te(D)N(FND)=DNJ’NF
[Z°(H)NR’()]NS(t) te(DNJ)N(F\D)=¢

[Z’()NR’(D]N[S’(HNZ’(1)], te(DNHNFND)=DNINF
It is seen that N=T.
%k %k %k
2) (D)~ [(RIN(S,FI=[(Z,D) ~ (RIITI(S,F) ~ (Z,D)].
§) 0 0
* 3 * *
3) (Z,.D) ~ [RI\(S,F)I=[(Z,D) ~ (RINIT[(S,F) ~\* (Z,D)].
§) 0
* 3 * *
4) (Z,D) ~[RIHAS,F)I=[(Z,D) ~ (RIIA[(S,F) ; (Z,D)].
0 0

i)Right-distribution o f complementary soft binary piecewise theta (6)operation

over soft binary piecewise operations:

% %k %k
DIZ,D)A (RI]~ (SF)=[(Z,D) ~ (SHITIR,I) ~(S,F]
0 0 0
Proof: Suppose (Z,D)A(R,J)=(M,D), so VteD i¢in,
Z(t), teD\J
M(t)=
ZONR(), teDNJ
%
Let (M,D) ~ (S,F)=(N,D), so VteD,
0
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M’(b), teD\F

N(t)=
M’(H)NS’(t), teDNF
Thus,
Z°(b), te(D\J)\F=DNJ’NF’
N(t)= | Z’()UR’(1), te(DNI)\F=DNJNF’
Z(HNS’(t), te(D\J)NF=DNJ’NF
[Z’()UR’(H)]NS’(1),  te(DNI)NF=DNINF
Now let’s handle the right hand side of the equality: [(Z,D) >X~< (S.P]U[(R,J) f (S,F)]. Let
0 0
b
(Z,D) ~ (S,F)=(V,D), so VteD,
0
Z’(1), teD\F
V(t)=
Z(H)NS’(t),  teDNF
Let (R,J)f (S,F)=(W,J), so VteJ,
0
R’(1), teJ\F
W(t)=
R (H)NS’(1), te INF
Assume that (V,D)U (W,J)=(T,D), so VteD,
TV, teD\J
T(t)= —
V() UW(), teDNJ
Hence, B
ALY te(D\F)\J=DNJ’NF’
2’ (NS’ (1), te(DNF)\J=DNJ’NF
TM)= | Z(UR’(D), te(D\F)NI\F)=DNINF’
1 zZourR ONS ®)], te(D\F)N(INF)=0
[ Z’(H)NS’ (H]UR’ (1), te(DNF)NI\F)=0
[ZoNS* OIVR (ONS’B)], te(DNF)NJINF)=DNINF

It is seen that N=T.
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* * *
2) [(ZD)URIN]~(S,F)=[(Z,D) ~ (S,FIALR.JI) ~ (S,F)]
0 0 0
3) [(Z.D)MR.I)]~ (S,F)=[(2,D) ~ (S, AINLRIN\(S,F)].
0 0
HIEZDN\RIN]~ (S,F=[(2,D) ~ (S FICIRINSF)].
0 0

4.4. Distribution of complementary soft binary piecewise theta( 6)operation over
complementary soft binary piecewise operations:
i)Left-distribution of complementarysoft binary piecewise theta( 6)operation over

complementary soft binary piecewise operations:

* b S x %k
1)(Z,D) ~[(R,J) ~ (S,F)]=[(Z,D) ~ (R,I)]T[(Z,D) ~ (S,F)] where DNINF’=@ and DNJNF=0@.
0 % Y Y
*
Proof: Let first handle the left hand side of the equality, suppose (R,J) ~ (S,F)=(M,J), so VteJ,
*

R’(t), teJ\F
M(t)=

R’(HuS’(t), telNF

x
Let (Z,D) ~ (M,J)=(N,D), so VteD,

0

Z’(1), teD\J
N(t)=

Z’(t)NM’(t), teDNJ
Thus,

Z’(t), teD\J
N(t)= = Z’(H)NR(t), teDNI\F)=DNINF’

ZMON[RENS()], teDNINF=DNINF

*k *k
Now let’s handle the right hand side of the equality: [(Z,D)~ (R,J)]U[(Z,D) ~ (S,F)]. Let
Y Y
%

(Z,D) ~ (R,J)=(V,D), so VteD,
Y
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2(t), teD\J
V()=
Z’(HNR(Y), teDNJ

Let (Z,D) f (S,F)=(W,D), so VteD,
A
Z(t), teD\F
W(t)=
Z’(H)NS(L), te DNF
Assume that (V,D)J(W,D)=(T,D), so VteD,
V(t), teD\D=0
T(t)=
V(H)UW(), teDND=D
Thus,
WA te(D\J)N(D\F)=DNJ’NF’
Z’(HYU[Z ()NS(H)], te(D\J)N(DNF)=DNJ’NF
T(H)= |[Z’ ()NROIUZ (D), te(DNJ)N(D\F)=DNINF’
[Z(ONRM]V[Z’(®ONS®H)],  te(DN)HNDNF)=DNINF
Thus, :
Z'(t) te(DJ)N(D\F)=DNJI’NF’
IVA) te(D\J)N(DNF)=DNJ’NF
Tt)= | Zt), te(DNJ)N(D\F)=DNINF’
[ZONR®IV [Z' (1) N S(H)], te(DNI)N(DNF)=DNINF

Here let’s handle teD\J in the first equation. Since D\J=DNJ’, if teJ’, then teF\J or te(JUF)’.
Hence, if teD\J, teDNJ’NF’ or teD NJ’NF. Thus, it is seen that N=T.

%k %k %k %k
2)(Z,D) ~[(R,3) ~ (S,F)]=[(Z,D) ~ (R,)]T[(Z,D) ~ (S,F)] where DNINF’=0.
0 0 Y Y
ES * * *
3)(Z,D) ~ [(RJ)~ (S,F)1=[(ZD) ~ (RI]U[(S,F) ~ (Z,D)].
0 Y Y 0
*x *k * *
4)(Z,D) ~[(R,J) ~ (S,A)]=[(Z,D) ~ (RI]IT[(S,F) ~ (2,D)]
0 + Y 0
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i)Right-distribution of complementary soft binary piecewise theta (6)operation over

complementary soft binary piecewise operations :

%k %k
DI(ZD) ~ (RI)] ~ (S.F=LZ,D)\(S,PITIRI\(S.F)]
0 0
%k
Proof: Let (Z,D) ~ (R,J)=(M,D), so VteD,
0
7’ (1), teD\J
M(t)=
Z’(ONR’(1), teDNJ
%k
Let (M,D) ~ (S,F)=(N,D), so VteD,
0
M’(1), teD\F
N(t)=
M’()NS’(t),  teDNF
Thus,
Z(), te(D)\F =DNJ°NF’
N(t)= | Z(t)UR(), te(DNJ)\F=DNINF’
1 zons @), te(D\J)NF =DNJ'NF
[Z(HURM]NS (), teDNINF=DNINF

Now let’s handle the right hand side of the equality:[(Z,D)\(S,F)]JT[(R.J) \(S,F)]. Let (Z,D)\

(S,F)=(V,D), so vteD,

CZ(t), teD\F

V(D)=
Z®NS’'(Y),  teDNF

Let (RI)N(S,F)=(W.J), s0 Vtel,

"R(t), tel\F

W(t)= _

RONS (),  teINF
Let (V,D)T(W,J)=(T,D), 50 VteD,
V(t), teD\J
T(t)=
VONW(),  teDNJ
Thus,
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Z(b), te(D\F)\J=DNJ’NF’
ZMNS’(1), te(DNF)\J=DNJ’NF
TM)= | Z(UR(), te(D\F)N(I\F)=DNINF’
1 ZOURONS O], te(D\F)N(JNF)=0
[Z()NS (O]UR(), te(DNF)NI\F)=0
[ZONS OIU[RONS’(H)],  te(DNE)NJINF)=DNINE

It is seen that N=T.

% *
2) (Z,D) ~ (RI)] ~ (S,F)=[(Z,D)\(SPINI(RI\(S,F)]
* 0

% % ~ %

3) [(ZD) ~ (R~ (S.F=I(Z,D)\ (SPIAIR.I) ~ (S,F)] whereDNINF=0
+ 0 \
% % _ _

4) [(Z,D)~ (RI)] ~ (S,F):[(Z,D)\(S,F)]U[(R,J)G(S,F)] whereDNINF’ =0
' 0

4.5. Distribution of complementary soft binary piecewise theta (0) operation over
restricted soft set operations:

i) Left-distribution of complementary soft binary piecewise theta (0) operation over
restricted soft set operations:

% * *
1) (2,D) ~ [(RI)NR(S,FI=[(Z,D) ~ (RI)]URL(Z,D) ~ (S,F)].
0 0 0

Proof: Let first handle the left hand side of the equality, suppose (R,J)Ng(S,F)=(M,JNF)and

%k
s0 VteJNF, M(t)=R(t)NS(t). Let (Z,D) ~ (M,JNF)=(N,D), so VteD,
0

2, teD\ (JNF)
N(t)= {
ZONM’(t), teDNINF)
Hence,
Z(), teD\(JNF)

N(t)=
Z(ONR’(MUS’ (D],  teDNINF)
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*k *k
Now let’s handle the right hand side of the equality: [(Z,D) ~ (R,J)]JUr[(Z,D) ~ (S,F)]. Let

0 0
*
(Z,D) ~ (R,J)=(V,D), so VteD,
0
Z’(t), teD\J
V()=
Z’()NR(1), teDNJ
%k
Let (Z,D)~ (S,F)=(W,D), so vteD,
0
2’(1), teD\F

W(t)=
Z()NS’(t), teDNF
Assume that (V,D)Ur(W,D)=(T,D), and so VteD, T(t)=V(t)uW(t),

2 (huz (), te(D\J)N(D\F)
T)= | Z’@®)u[Z’ (NS’ (1)], te(D\J)N(DNF)

1 [z onR@®UZ @), te(DNI)N(D\F)

[Z’()NR*(®)]U[Z’ (NS (t)],  te(DNIN(DNF)
Hence,\

WAL) teDNI’NF’
TM)=| Z°(), teDNJ’NF

|z, teDNINF’

[ZONR(O]U[Z’ (NS’ (H)],  teDNINF
Consi dering the parameter set of the first equation of the first row, that is, D\(JNF); since
D\(JNF)=DNJNF)’, an element in (JNF)' may be in J\F, in F\J or (JUF). Then, D\(JNF) is
equivalent to the following 3 states: DN(JNF'), DN(J'NF)and DN(J'NF'). Hence, (1)=(2)

*x * *

0 0 0

3k * S
3) (Z,D) ~ [(RJ)6R (S,A)]=[(2,D) ~ (RI)]JUrI(Z,D) ~ (S,F)].
0 Y Y

%k %k %
4) (Z,D) ~ [(RJ) * r(S,F)]=[(Z,D) ~ (RI)JUr[(Z,D) ~ (S,F)], where DNINF=.
0 0 0
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%k x %k
5) (Z,D) ~ [(RI)yr(S,F)I=[(Z,D) ~ (R,))]Ur[(Z,D) ~ (S,F)], where DNINF =g.

0 y 0
% % %
6) (Z,D) ~ [(R,)AR(S,F)I=[(Z,D) ~ (R,))]UR[(Z,D) ~ (S,F)], where DNINF =@.
0 0 Y
% * %
7) [(Z,D) ~ [(RIN\r(S,F)]=[(Z,D) ~ (RI)]Ur[(Z,D) ~ (S,F)].
0 0 v
%k %k 3
8) (Z,D) ~ [(R,)+x(S,F)I=[(Z,D) ~ (R,J)]Ur[(Z,D) ~ (S,F)], where DNJ N F = @.
0 Y 0

i)Right-distribution of complementary soft binary piecewise theta (0) operation

over restricted soft set operations:

* * *
DIZ.D)Ur(RN]~ (S,F)=U(Z.D) ~ (S,F]NR[(R.J) ~ (S,F)].
0 0 0

Proof: Let first handle the left hand side of the equality, suppose (Z,D)Ugr(R,J)=(M,DNJ) so,

%k
vteDNJ, M()=Z(t)UR(). Let (M,DNJ) ~ (S,F)=(N,DNJ), so VteDNJ,
8

M’ (t), te(DNI)\F
N(t)=
M’ (HNS’(1),  te(DNI)NE
Hence,
2’ (ONR’(D), te(DNI)\F=DNINF’
N(t)=
[Z(ONR’(BO]NS’ (1), te(DNI)NF

* *
Now let’s handle the right hand side of the equality, [(Z,D) ~ (S,F)]nr[(R,J) ~ (S,F)]. Let
0 0

%
(Z,D) ~ (S,F)=(V,D), so vteD,
0

2(t), teD\F
V()=
2’ (NS (), teDNF

%k
Let (R,J) ~ (S,F)=(W,J), s0 Vtel,
0
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R (1), tel\F

W(t)=
R’(H)NS’(t), teJNF
Suppose that (V,D)ng (W,J)=(T,DNJ), so vteDNJ, T(t)=V(t)NW(t),
- Z’(H)NR’(b), te(D\F)N(I\F)=DNJIN’F
Tt= | Z@®ONRONS’(B)], te(D\F)N(JNF)=¢
| [Z’(H)NS’()]NR (), te(DNF)NE\F)=0
_[Z2ONS’OIN[R(DNS’(®)],  te(DNF)NINF)=DNINF

It is seen that N=T.

* * *
2) [(2.D)ng (RIN]~ (S,F=[(Z,D) ~ (S,FIURI(R.JI) ~(S,F)].
0 0 0
>k ~ ~
3) (Z.D)* g (RI]~ (S,F=LZ.D)\(S,AINRI(RI\(ES,F)].
0
>X< ~ ~
4) [(ZD)8r (RI)]~ (S,F=I(Z.D)\ (S,F]UR[(R.I)\ (S,F)].
0

5. Conclusion

The concept of soft set operationsis an essential concept similar to fundamental
operations on numbers and basic operations on sets. Soft set operations are the operations that
are applied on two or more soft sets to develop a relationship between them. The operations in
soft set theory have proceed under two main headings up to now, as restricted soft set operations
and extended soft set operations. In this paper, we contribute to the soft set literature by defining
a new kind of soft set operation which we call complementary soft binary piecewise theta
operation. The basic algebraic properties of the operations are investigated. Moreover by
examining the distribution rules, we obtain the relationships between this new soft set operation
and other types of soft set operations such as extended soft set operations, complementary
extended soft set operations, soft binary piecewise operations, complementary soft binary
piecewise operations and restricted soft set operations.This paper can be regarded as a
theoretical study for soft sets and some future studies may continue by examining the
distributions of other soft set operations over complementary soft binary piecewise theta
operation and some new types of soft set operations can be defined in the following studies.
Also, 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 and also studies
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on the soft algebraic structures may be handled again as regards the algebraic properties by the

operation defined in this paper.
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