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Abstract: Due to the absence of adequacy of parameterization concepts we slightly move from classical
mathematics to modern mathematics for solving uncertainty problems occurs in engineering,
environmental science, medical science, physics, chemistry and so many fields. At present Fuzzy sets,
rough sets, soft sets and combination of these three sets are acting as the emerging mathematical tools.
Many researchers in mathematics initiated so many hybrid versions of the above sets. Bipolar soft set
was constructed by bipartition soft set, was initiated by Faruk et al.[9]. Softmultiset was introduced by
Babitha et.al[6]. In this paper let us see the concept of bipolar soft multiset and its operations.
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Introduction:The modern mathematical tools like fuzzy, soft and rough sets helps to overcome an
intricacy problems occur in many fields. The concept of soft set was initiated by Molodtsov [4 ]. After his
work, so many researchers in Mathematics and computer science gave their own supports to develop
softset theory through new ideas based on soft set. At present the applications of soft theory is extended
to many fields [ 5-8]. Soft multiset theory was originated by Babitha et.al [6]. Bipolar soft set was
acquainted by Faruketal [g]. Bipartition on the attribute set is the basic concept of bipolar soft set [9].
This bipolar softset, partition on the attribute set is the bricks of bijective soft set[10]. This bipolar is
differing from bipolar fuzzy soft set. In this paper we introduce bipolar soft multiset and some of it
properties.

The following chapters contain the following allocation. Section 2 helps to recollect the basic
definitions, section3 introduces bipolar soft multiset, section 4 concludes this paper.

Preliminaries:Throughout this paper, we will denote initial universe set of parameters and power set of
U, E and P(U)respectively.

In this section we recollect the definitions and rotations as mentioned by Molodstov [ 4 | and Majiet. al [
1 |. We also recall definition of soft multiset[6 ].

Definition 2.1. LetU be an initial universe set and E be a set of parameters. LetP(U) denotes the power
set of U and A CE. A pair (F, A) is called a soft set over U, where F is a mapping given by F : A—P (U)

Definition 2.2. Let A ={e; e, ... ... e,} be a set of parameters. The NOT set of A denoted by JA is defined
by 7A = {Te, Te, .....Te, } where Te;=not ¢; V1 =1, 2,...n.

Definition 2.3 LetU be universal mset and E be set of parameters. Then an ordered pair (F, E) is called a
soft multiset where F is a mapping given by F: A-PW (U),PW (V) is defined as the set of all whole

submset of M.

Definition 2.4. Let M be a multiset. Then the relative compliment of a whole submsetM; of M is given
by M= mi/xi where CIE,’”)= o Foreveryx; in M; and m; is the count of x; in M.
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Bipolar Soft Multiset:In this section, we will introduce bipolar soft multiset and also investigate some
of its properties.

Definition 3.1 Let Ebe a parameters set and E; E, be two nonempty subsets of E such that E; UE, = E
and E; NE, =& If F :E;, -PW (U) and G: E, —»PW (U) are two mappings such that F(e) n
G(f(e))= then triple (F,G,E) is called bipolar soft multiset where F: E; — E, is a bijective function.
Set of all bipolar soft multisets over U is denoted by BMS. We can represent a bipolar soft multiset (F, G,
E) as follows.

(F, GE) = { < (e.Fe). (f(e),61f1(e))) > }
e€ E; and F(e) N G(f(e)) =@

Remark 3.2. Tabular representation of bipolar soft multiset is as follows.

Let u = kl/u1 , kz/ k and
Up e e m/um
E= {e; ,e, . .e, } Then
(F G E) (F(el)' (F(eZ)t (F(en)x
o G(f(e)) | G(f(er))) G(flen))
Uy (P11,911) (P12,912,) (Pin,91n,)
U, (P21,921,) (P22,922,) (P2n,92n,)
Un (Pml,qml,) (sz,qu,) (Pmn,an,)
. [k ou € f(e))
P — L 14 ) &
) {0 u; €4 f(e))
.. ki U; Eki G(f(e])
Qll = ki i
0 u; ¢ G(f(e))
E; NE, = & &fisbijective from E; toE, , Pij and qij ,must not be k; in same time.

Example 3.3: Let U be universal mset indicates some of the cars in carcompany and E =

......
” o«

“expensive”, “topend”, “basic”, “Expected features”, “high features”, “high quality engine”, “low quality
engine”, respectively.

Therefore we can chose E; and E, set as E; = {e1,e3,e4, esle7l}and E, = {e, ey eq eg}. The bijective
function F is defined by f(e;)= Te;

Hence,

f(e1,) = Tei = ey,

fles) = Tes=e,

fles) = Tes =es

fle;) = Te; =eq

The bipolar soft sets (F,,G,,E) and (F, G,, E) to select a car.

(F,GLE)={ <(e1,{k,/u,, k,/u,, ks/us}),

(e2,{k,/u,, ks/ug})>,<(e3{k,/u,,  k,/u, ks/us}),
{us,u, v, ush)>,<(e;, {us,u; ue,us}), (es, {u,us})>}
(F.,G,,E)={<(e, {u,u,u,}),

(e, {uy,usu6,us})>, <(ey, {u,,ug}),

(e, {u,u, us,ugu})>, <(es, {u,u,us}),

(e, {u,u6,u;ug })>, <(e;, {us}),

(ez,{k4/u4, ks/u57k6/u6})>)< (eS) {unus}))(e&

Journal Published by IMRF Journals | Jan 2018 Edition |/ 54



Mathematical Sciences International Research Journal Volume 7 Spl Issue 2 ISSN 2278-8697

(F,G,E) | (F(e), | (F(ey), | (F(es), | (F(e),
G(f(e)) | G(f(ey))) | G(f(ey))) | G(f(e,)))

u, (k,0) (k,0) (k,0) (0,0)

u, (0,k,) (0,0) (0,k,) (0,k,)

u, (o,k;) (0,0) (0,0) (k;0)

u, (k,0) (o,k,) (o)k,) (0,0)

u (ks0) (o,ks) (ks0) (o,ks)

Us (0,0) (0,ke) (0,ke) (ke,0)

u, (0,0) (k,0) (0,0) (k;0)

Ug (0,0) (ks,0) (0,kg) (ks,0)

(es, {u,u,,ush)>}
Tabular representations of bipolar and soft multisets (F,,G, E) and (F,,G,E) are in table..........

(F,G,E,) | (Fi(e), | (Fi(ey), | (Fiey), | (Fe),
G(fle))) | G(f(ey))) | G(f(es))) | G(f(e,)))

u, (k,0) (k,0) (k,0) (o,k,)

u, (k,0) (k,,0) (o,k,) (o,k,)
u, (o,k;) (0,0) (0,0) (00)

u, (k,0) (o,k,) (k,0) (0,0)

u. (0,ks) (0,ks) (ks0) (0,ks)

Ug (o,ke) (0,ke) (0,ke) (0,0)

u, (0,k,) (0,k,) (0,k,) (0,0)

ug (0,0) (ks,0) (0,kg) (kg.0)

Definition 3.4: For any two bipolar soft multisets (F, G, E) and (F,G,E) over U. we say that (F,G,E) is
bipolar soft multiset of (F, G, E) if
i)F,(e) is multisubset of F,(e), Ve €E,  and ii) G,(f(e)) is multisubset of G,(f(e)), V e €E,

Definition 3.6: Two bipolar soft multisets (F.G E) and (F, G, E) over a common universe U are said to be
equal if
i)(FGE) is a multisubset of (F, G, E) and ii)(F, G, E) is a multisubset of (F G E)

Definition 3.7: Let (F GE),(F, G, E) €BMS. Then intersection of two bipolar soft
multisets is denoted by
(F,G,E) U~"(F,G,E) defined by (FUF,)(e)=F(e) U F,(e) and (GUG,)(f(e))=G(f(e))nG,(f(e)), Ve €E,

Definition 3.8: Union of any two bipolar soft multisets (F,G,E) and (F,,G,E) denoted by
(F,,G,E)n~"(F,,G,E) defined by (F,NF,)(e)=F,(e) NF,(e) and (G,NG,)(f(e))=G,(f(e)) UG,(f(e)),for all
e €E,

Definition 3.9: For any bipolar soft multiset (F,GE) Ve €E, F(e)= @ and G(f(e))=U then (F,GE) is called
null bipolar soft set and denoted by (¢,U,E).

Definition 3.10: Absolute bipolar soft multiset of (F,G,E) is denoted by (U,,E)
and defined by F(e)=U and G(f(e))= @
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Definition 3.11: The complement of a bipolar soft multiset (F,G,E) denoted by (F.G,E)

(F,G,E)*

is a bipolar

soft set over U such that =(H,K,E) where H(e)=G(f(e) and K(f(e))=F(e) for all e €E,.

Example 3.a2: Let U={ 5/u,6/u,8/u;7/u,,6/u;,6/us7/u,s5/ust be an initial inverse and
Now, we define the bijective function f as f(e;)= Te;(i=1,3,5,7). Te; means that “ not e;” for all i=1,3,5,7. We
have,
f(e,)=Te,=e,
f(e;)=Tes=e,
fles)="Tes=eq
f(e,)=Te,=es
we have the following bipolar soft multisets.
(Fle,E):{<(e1){5/un 8/1.137 7/114,}),
(ezv{6/u2; 5/u6})>;
<(e;{6/u,, 6/u5,7/u.}),
(64,{5/111, 8/113, 5/u8})>:
<(95){8/U3» 7/114}),
(eér {S/un 6/u2, 6/u5,5/u8})>,
<(e,{6/us, 5/ue,7/u; 5/us}),
(e8){6/u2, 8/113})>}
(szGz,E)={<(ev{5/uv 6/1,12, 7/1.14_}),
(ezv{S/ugv 6/1.15_5/116_ 7/u7})>,
<(e;,{6/u,, 6/us}),
(64,{5/111, 8/1.13, 7/u4:5/u8})>’
<(e5,{5/u,,8/u3, 7/u4}),
(66, {6/112‘ 6/u5,7/u775/u8})>;
<(e,{6/us}),
(88,{6/112‘ 8/u3:7/u4})>}
(F3:G3,E)={<(ev{5/uv7/u4,})»
(e,,{6/u,, 8/u;6/uy 5/ue})>,
<(e;,{6/u,, 6/us}),
(64,{5/111, 8/113, 7/u4,5/u8})>,
<(e5,{8/us}),
(eéy {5/111, 6/u2,6/u5,7/u7;5/u8})>:
<(e7){6/u5)5/u8}):
(e8){6/u2, 8/u3)7/u4,7/u7})>}
(Fle,E) UNm (Fz’Gz,E):{(ev{S/uv 6/1127 8/113,7/114}),{5/116}),(63,{6/1.12, 6/115, 7/117}),{5/111, 8/113, 5/u8}),
(e5,{5/u,8/u;, 7/u,}{6/u,, 6/us5/us}), (e, {6/us, 5/us 7/u,, 5/us}, {6/u,,8/u})}
(Fle,E)n~m(F3»G3,E):{(en{S/uv7/u4};{6/uz, 8/113’6/115, 5/116}),(63,{6/112, 6/115},{5/111, 8/“3, S/uS})y
(e5,{8/us},{5/u, 6/u,,6/us7/u;5/us}), (e,,{6/us,5/us},{6/u, 8/us,7/u,7/u,})}
Properties of bipolar soft set are also applicable for bipolar soft multiset.

Defintion 3.12: Let (F,G,E),(F,,G,E)eBMS. Then, and-product of bipolar soft multisets (F,,G,E) and
(F,,G,E) is denoted by (F,G.E) A (F,,G,E) defined by (F, A F,)(e,e,)=F,(e,)nF,(e,) and
(G, A G,)(f(e)),f(e.))=Gi(f(e,)) UG,(f(e,),f(e,))for all e, e,€E,.

Definition 3.13: Or-product of two bipolar soft multisets (F,,G,E) and (F,,G,E) is denoted by (F,G,E)
Vv (Fz,Gz,E) defined bY (Fle) Vv (el,ez)=F1(e1)UF2(ez) and (le Gz)(f(el)»f(ez))=
G,(f(e,))NG,(f(e,)) for all e, e,€E,.

An Application Of Bipolar Soft Multiset In Decision Making: In this section, let us see the
applications of bipolar soft multiset in decision making.

Journal Published by IMRF Journals | Jan 2018 Edition / 56



Mathematical Sciences International Research Journal Volume 7 Spl Issue 2 ISSN 2278-8697

Definition 4.1: Let E={e,e,........... en} be a parameter set, U={k,/u, k,/u,........ km/un} be initial universe and
(F,G,E) be a Bsm over U. Then score of an object, denoted by S;. is computed as S;=C;" -C;Here C;"and C;

are computed form C;'= Z ajand G = Z b;

J=1 J=1

Algorithm:

Step1: Input the bipolar soft multiset (F,G,E)

Step 2: consider the bipolar soft multiset (F,G,E) and write it in tabular form.
Step 3: compute the score S; of h; V i.

Step 4: Find Sy=max S;

Let us see how this algorithm works.

Example 4.2: Let U={2/u,3/u,7/u;5/u,6/us8/us7/u,6/us} be the set of all available cars with available
numbers.
Let E={e,e, e, e, esece, e} e stands “cheap”,e, stands “ expensive”, e; stands “topend model” ,e,stands
“basic model”, esstands “best resale”, esstands “ low resale price”,e, stands “ high engine capacity”,
egstands “low engine capacity”.

Let E,={e,e;.e;,e;} and E,={e, e, eqes} Note that we write to short (F(e),G(f(e))) as FG(e). The bipolar
soft multiset is
(F,GE)={<(e,{2/u, 3/w.}),(e,{7/u;, 6/us8/us 7/u})> ,<(e5,{3/w,,}),(e,{2/w, 7/us5/u, 6/ush)><(es{2/u,
7/1135/114}),(66,{3/112, 6/115,7/117‘ 6/u8})>)<(e7){2‘/un 7/113’6/118}),(68,{6/115, 8/u6})>}

(FGE) | FG(e,) | FG(e;) | FG(ey) | FG(e,)
u, (2,0) (0,2) (2,0) (2,0)
U, (,0) (3,0) (03) (0,0)
U, (0,7) (0,7) (7,0) (7,0)
U, (0,0) (0,5) (50) (0,0)
U, (0,6) (0,0) (0,6) (0,6)
U, (0,8) (0,0) (0,0) (0,8)
U (0,7) (0,0) (0,7) (0,0)
Ug (0,0) (0,6) (0,6) (6,0)

NOW, C;r Ci_ Si

U, 4 4 o
U 6 3 3
U 7 14 -7
U o 12 -12
U, 5 5 o
U6 o 8 -8
U o 14 -1

Ug o 12 -12
The buyer should buy u, which is 10 times better than others.

Conclusion: in this paper we introduced new version of soft set called as bipolar soft multiset and
investigated its properties. Finally we saw the application of BSMS.
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