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Abstract

Soft set and Soft multiset are new emerging mathéo® tools that deal with
uncertainties about vague concepts. These two cpiebave been studied by scholars
in practice and theory. In this paper, Soft multiseperations were presented with
relevant examples. We also show with an examplet tifse common multiset
universdl = P(U;)WP(U,) J P(U3) is closed under AND operation but not closed
under OR operation.De Morgan’s law holds in soft miget theory with respect to
various operations on soft multiset.
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1.0 Introduction

Most of the problems we are confrontedwith in eegiting, medical sciences, economics, environmeatsal sciences, etc.,
have various uncertain attributes. Molodtsov [ifiated the concept of soft set theory, as a gémaedhematical tool for
dealing with such uncertainties. This theory i®ffiem the inadequacy of the parameterization ¢da@ther nonstandard set
theory. The origin of soft set theory could be ¢&@d¢o the work of Pawlak [2] in 1993 titled Hardda®oft set in Proceedings
of the International EWorkshop on rough sets anolhWfedge discovery at Banff. His notion of soft seta unified view of
classical, rough and fuzzy sets. This might haveivated D. Molodtsov’'s work in 1999 titledoft set theory: first
result. There in , the basic notions of the theory of sets and some of its possible applications wersepited. For positive
motivation, the work discusses some problems offilere with regards to the theory. This theorystame extent, is free
from the inadequacies of the parameterizationa@bother nonstandard set theory.

Soft sets could be regarded as neighborhood systmdshey are a special case of context-deperidezy sets. In soft set
theory the problem of setting the membership fumctn fuzzy set, among other related problems do¢srise. This makes
the theory very convenient and easy to apply irctma as in [3-6]. After Molodtsov’s work, differeroperations were
defined in [7-10] and derivatives of soft set i1{14] were studied.

2.0 Soft Multiset Theory

Let {Ui: i€ 1} be a collection of universes such that there eatideast/;,UandU; N Uy, # @. Suppost = l;e; P(U;),
whereP(U;) denotes the power set Bf, andE be a set of parameters. A palt, 4), wherel € E, is called a soft multiset
overU.Fis a mapping given &t A — U. That is, a soft multiset ovér is a parameterized family of submultisetd/o$uch
that fore € A, F(e) is considered as the setesfapproximate element of the soft multisit4).

Example 2.3:

LetC;:i € N be a collection of candidates seeking for emplaynie anew generation Bank X, dnhdi € N be a collection
of candidates with B.Sc degree in Accounting, mregits in O level and M.Sc degree in Accounting.

Suppose

U, = {C,, C,, Cs}be a set of candidates with B.Sc degree in Accognti

U, = {C, C,, Cq }be asetof candidates with nine credits in O level
Us = {C, C, Cs, }be asetof candidates with M.Sc degree in Accagnti
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U =PU)WUPU,) Y P(U3)
— {{Cl}ﬁ {CZ}' {CS}' {Cl' CZ}ﬁ {Cll 63}, {CZ' 63}: {Clﬁ CZ ’ 63}, Q): {CZ}ﬁ {64}, {C6}ﬁ {CZI (:4}, {CZI 66}' {64, C6}'}
{CZ' C4-: Cﬁ}: Qv {CZ}: {C4-}: {CS}: {CZ ) C4}' {CZ' CS}' {C4' CS}' {CZ: C4- ) CS}' Q:
:{{Cl}t 3{62}, {CS}I 2{64}1 3@, {66}t {CS}t {Cll CZ}t {Cl' CS}I {CZ' 63}, Z{CZI 64}, {Clﬁ CZI 63}' {CZI 66}' {64' C6}'
{CZ' C4' C6}' {CZ' CS}' {C4' CS}' {CZ' C4-' CS}
Let E be a set of decision parameters relatedet@tlove universes, where
E ={e; = intelligent, @ = eloquent, £= beautiful, g= tall, g = neat, g=slim, & = vocal}.
Let A = { e; = intelligent, ¢ = eloquent, £= beautiful, g= tall, & = neat }.

}this is a multiset

The Soft multisgiF, A) is a parameterized fami[yT(ei), i=12..5 }of subsets of the sétand gives us a collection of
approximate description of the candidates for tHedion to the new generation Bank X.

Example 2.4.Let (F, A)and (G, B) be two soft multiset over U and let ACBE, where A ={.e= intelligent, ¢ =
eloquent, ¢= beautiful, g= tall, & = neat, g= slim}, and B ={ @ = intelligent, ¢ = eloquent, £= beautiful, g= tall }.

Suppose that

F(ey) = 3{C3}.(ez) = 2{C;, C4}, F(e3) = {C3,C4, Cs}, Fey) = {Cy1, C3} , F(es) = {Cy} , F(es) = {Cy, Cr}andi (eq) = {C3}
G(ey) = 2{C;,C4} , G(e3) = {C,,Cys, Cs} G(ey) = {Cy, C5}, then

(F, A) ={(e1,3{C2}) , (e2,2{C;, Cu}) ,(e5.,{C3, C4, Cs}),(e4,{C1, C33}) 1(e5,{Cs}) , (€6, {C1, C;})} and (G, B) = {(e;, {C2}) ,
(€2, 2{C3, C4}) (e3.{C;, Cy, C5}),(e4, {C1, C31)}

Definition 2.5: Multivalue-class.

The class of all value set of a soft multi§&tA) is called the value class of the soft multiset srdienoted by

Ciray = V1, V2, ..., Vo). Obviously

C*& a)E U. Also, if there exists at least one i such that= V},

Vvi,j = 1,2,...,n, then the value-class of the soft multiset4) is called Multi value-class of the soft multiégtA) and is
denoted by 4. SimilarlyC 4 € U.

Example 2.6. Considering example 2.3. The multi value-class of the soft tiset (F, A) denoted by ,) =
{3{62}: Z{CZ' C4} ) {CZI 64' CS}: {Cll 63}, {C4} ) {Cl' CZ}}

Definition 2.7. Soft submultiset.

Let (F,A) and (G,B) be two soft multisets oveli, we say thaiG,B) is a soft multi subset of (F,A) written as
(G,B) € (F,A) if

i. BCcA

ii. M(G,B)(x) < M(F_A)(X) forallx € U.

Note an object in a soft multiset is an approximatioot, just an ordinary element.

Example 2.8Considering example 2.3. We see tBat AandM gy (x) < Mz a)(x). Therefore(G, B) is a soft multisubset
of (F,A).

Definition 2.9 Equality of two soft multisets.

Two Soft multisets(F, A) and(G, B) overU are said to be equal if and only(H, A) is a soft multi subset @f;, B) and
(G, B) is a soft multi subset @F, A).

Definition 2.10. NOT Set of a set parameters.

Let E be a set of parameters. The NOT sdt dénoted byE is defined byE = {ley, Te,, ..., Te,} wheréle; = note;, Vi.
Proposition 2.11

1. 104) = A
2. 1(AUB) = (JAU1B)
3. 1(AnB) = (JAn1B)

Definition 2.12. Similar Soft multisets

Two Soft multiset{F, A) and (G, B) are said to be ‘Cognate’ or similar if

Vx (x € (F,A) < x € (G,B)) wherec is an approximation. Therefore, similar Soft naétshave equalroot sets but need
not be equal themselves.

Example 2.13.F(ey) = 3{C;}, () = 2{C;,Cs} , F(e3) = {C5,Cs, Cs}, F(ey) ={C1,C3} and G(ey) = {C3} , G(ey) =
{C,,C,} ,G(e3) ={C;,C,, Cs}, G(ey) = {Cy, C5}. Therefore, (F, A) is similar to (G, B.)
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