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Abstract

The theories of softmultisets are important mathetical tools to handle
uncertainties about vague concepts. In this papex present basically the application
of softmultiset theory in decision making problenvgith the help of the redefined
softmultiset that maps the set of parameters to gmver multiset and not to power
whole multiset.
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1.0 Introduction

Many complicated problems arising in a wide randeddferent disciplines such as engineering, ecoicsm
environment, medical sciences, social sciencesjretolve data which are not always all crisp [15]. We cannot always
use the classical methods because of various tgpamcertainties present in these problems. Alttoagnumber of
mathematical tools like probability theory, Fuzat srough sets and interval mathematics are kvedlvn and effective
tools for dealing with uncertainties, each of thkas distinguished advantages as well as certagrenh limitations. One
major weakness shared by these theories is pos8iblyinadequacy of the parameterization tools @ist@d out by
Molodtsov[1].

Some theoretical study has been made on “Softmtiltiseory’and its application in decision makingolgems,
however, Roy and Maji [2] presented an applicatiased on their definition of softmultiset, whiclstricted the mapping
from the set of parameters to the powerwhole nailtiBut in this paper, the decision is taken basedhe new definition
that maps the set of parameters to the power ragjltisth the help of rough mathematics of Pawldk [3

2.0  Preliminaries
In this section, we point out some deficienciestba existing studies on softmultisets and preskat redefined
softmultiset that completely captures the notiosaffset and without restriction on the mappinghef set of parameter.

Definition 1.3 Softmultiset[12]

Let {U;:i € I} be a collection of universes such timat; = @ and let £U;:i € I} be a collection of sets of parameters.
Let U = I, P (U;)where P(U;) denotes the power set of.E = I1;;EU; andA € E. Then a pair {,A) is called a
softmutiset ovet/, whereF is a mapping given it A — U.
Remark 1

If nU;= @, thenu U; is just an ordinary set, hence the concept ofisailtloes not exist. Hence the remaining exercise
in [11] collapse into soft set.

Definition 1.4  soft multisets[6]

Let U be universal mset and E be set of parameiérsn an ordered pair (F,E) is called a soft reettivhere F is a
mapping given by: A — PW (U)
Remark 2

Because of the restriction on the submultiset, sai¢he submultisets are ignored hence the defimitioes not
completely capture the notion of soft set.
Definition 2.1 Softmultiset

Let {U;:i € I}be a collection of universes such that there eXisgsd U, andJ; N Uy, # @ .Let U = l;¢,P(U) where
P(U) denotes the power set Bf, andE be a set of parameters. Then a pAjtd),whered € E, is called a soft multiset over
U, whereF is a mapping given by: A — U.
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That is, a softmultisetovdy is a parameterized family of submultisetsUotuch that fore € A, F (e) is considered as
the set of e- approximate element of the soft met{iF, A).

As an illustration, let us consider the followinySoftmultiset(F, A) describes the condition of some states in a cpuntr
that Mr.X with enough capital is considering for the locata his manufacturing industries.

Suppose

U, = {S;, S,, Ss}be a set of states with availability of land,

U, = {S2 S , S, Jbe a set of states with availability of labour

Us = {S;, S4 S;,}be a set of state with availability of raw matesial

U = P(U,)WP(Uy) ¥ P(Us)
= {{51}: {823, {853, {81, 52}, {81, 553, {52, S5, {81, S2, S5}, 0, {82}, {84}, {863, {52, S43, {S2, S6}, {84, 56}'}
{52, 54., 56}' Q)' {52}1 {54-}' {57}1 {52 ) 54-}' {52' 57}’ {54’ 57}’ {SZ’ 54 ’ 57}' Q'

:{{Sl}: 3{52}' {53}: 2{54-}' BQ' {56}: {57}' {Sll 52}' {Sll 53}' {SZ: 53}' 2{52: 54-}' {Sll 52' 53}' {52' 56}' {54-' 56}'}
{SZ' 54' 56}1 {SZ' 57}1 {54' 57}1 {SZ' 54' 57}

and this is clearly a multiset.

Let E be a set of decision parameters relatede@liove universes, where

E = {e, = peaceful, £= kidnapping, ¢= Armed robbery, & Accessibility, ¢ = market}.

Let A = {e; = peaceful, £= kidnapping, ¢= Armed robbery, £= Accessibility}.

The SoftmultisetF, A) is a parametrized familﬁF(ei), i =12,..,4 }of subsets of the sétand gives us a collection
of approximate description of the conditions of sostates in a country favourable to Mr. X for tleedtion of his
manufacturing industries.

In this case, to define a softmultiset means tatpmit the peaceful states, Kidnapping states, @nwigbery, Accessible
states, states of market. It is worth noting thatsetF (e) may be empty for somee E.

3.0 Softmultiset theory as multi-value information system

Molodtsov [1], presented some applications of st theory in several directions, which includdse study of
smoothness of functions, game theory, operatiossareh, Riemann-integration, perron integratioopgbility, theory of
measurement, etc. It has been shown that therenpact connection between softsets and informatjmtem. From the
concept and the example of soft multisets givethénforegoing section, it can be seen that a softi set is a multi-valued
information system.

Definition. A multi-valued information system is a quadrupke (X, 4, f,V) whereX is a non empty finite set of
objects,A is a non empty finite set of attribute,= U,c4V, whereV is the domain (value set) set of attribute a witiak
multi value(/Va/= 3) and f:U x A =V is a total function such tha(¥, a) € V, for every (U, aE X x A.

Proposition. If (F, A) is a softmultiset over univerge then(F, A) is a multi-value information system.

Proof: Let (F, A) be a softmultiset ovdf. We define a mapping f where

f:UXx A=V as f(U,a) = Crqy(U) where C is the count of elemertt in the multiset F(a).

HenceV = U,c4V, where V, is the set of all counts &f in F(a).Then the multi-valued information
systenfU, 4, f, V)represents the softmultis@t, A)

Recall the case of MX with enough capital who is considering some stétesthe location of his manufacturing
industries.

Suppose

U, = {S, S, S;}be a set of states with availability of land,

U, = {S,, S4, , Se, Jbe a set of states with availability of labour

Us = {S,, Si, S, }be a set of state with availability of raw matesial

U=PU)DWUPU,) Y P(U3)
— {{51}' {52}' {53}1 {51' 52}1 {51' 53}1 {52' 53}1 {51' SZ ) 53}' Q), {52}' {54-}' {56}1 {52' 54}1 {521 56}' {54-' 56}'}
{52' 54' 56}' Q), {Sz}' {54}1 {57}; {SZ ) 54}1 {SZ' 57}1 {54' 57}; {SZI 54 4 57}' ¢'
LetA = {Peaceful, Accessible, Market}
(C2y Ciy G
ThenF (Peaceful) { /SZC: /54(; /56}.
F (Accessible) ={ 1/51, 3/53}.
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F (Market) = {CZ/SZ'C4/S4}

Then the softmultiset defined above describes teditions of some states in a country. Then thedmyde I=
(X, 4, f,V) corresponding to the softmultiset given abovenisudtivalue information system.

WhereX = U and A is the set of parameters in the softmul@set \peacer™ {C2, Ca) o}, Vaccessibie {C1, C3} and V market
= {C,, C,}. For the pair §, Peaceful) we haved{, peaceful) =C,, for (S,, market), we have $¢,, market) =C,,. Continuing
in this way we obtain the values of other pairserBifiore, according to the result above, it is sih soft multisets are
multi-valued information systems. Neverthelesss ibbvious that multi-valued information systeme aot necessarily soft
multisets.

We can construct an information table represergoftmultiset £, A) defined above as follows

Table 1
‘States’ ‘Peaceful ‘Accessible’ ‘Market’

S C: C 0

S 0 0 G

S Cs 0 0

S, 0 0 Cy

S 0 Cs 0

S Cs 0 0

4.0 Application of softmultisets theory in Decision Making Problems

The problem of decision making in an imprecise emvinent has been found very important in the regeats. Magt
al [11] introduce the definition of reduct-softset andali® the use of softset theory to a decision-ngkiroblem using
rough set approach. Babitha and Sunil [6] exteritiedMajiet al[11] approach to softmultiset theory with restaction the
mapping of the set of the parameters. In this sratie present our decision making based on thdinedesoftmultiset that
does not restrict the mapping of the set of pararset

Consider the problem, for Mr. X with enough capitdio wants to make a choice of a state for thetiomeaof his
manufacturing Industry.

Suppose,

Uy = {Sy, S,, S;}be a set of states with availability of land,
U, = {S5, S4, , S Jbe a set of states with availability of labour

Us = {S;, S4 S;,}be a set of state with availability of raw matesial

U=
S1 14823 {831,481, 521 {51, 8331, {52, 531,451, 52, 53}, @, {823, {54}, {S6 1, {52, Sa}, {52, S, {54, Se .
P(Ul)UP(UZ)UP(U3)={{1}{2}{3}{1 23 {81,833, {S2, 533, {51, 52, S5}, @, {52}, {84}, {S63, {52, $43,{S2, S6 3, {54 6}}

{SZ' 54' 56}' ¢i {Sz}' {54}: {57}: {SZ ) 54}; {SZ' 57}; {54' 57}; {SZ' 54 4 57}' ¢!

:{{Sl}t 3{52}; {53}, 2{54}; 3®: {56}t {57}: {Sl' SZ}i {Sl' 53}; {SZ' 53}: 2{52' 54}; {Slﬁ SZ! 53}! {SZ' 56}! {54' 56}!}
{SZ' 54-' 56}' {52' 57}' {54' 57}' {SZ' 54-' 57}

A = {Peaceful, Accessible, Market, raw materials} &eset of Parameters. Consider a soft multisetribésg the
conditions of some states under consideration agd/en by

F (Peaceful) ={8S; S}

F (Accessible) = {25 25}

F (Market) ={ S S}

Suppose that Mr. X would like to choose a stat®@ating to the choice of parameters

B= {Peaceful, Accessible, Market}. To solve thelplem, we consider the following theoretical ch#edezations of
softset theory.

Definition.Reduct Softmultiset If (F, A) is a softmultiset andIBt< A. If B is a reduct ofd, then the softmultisef( B)
is called the reduct softmultiset of the softmeiti@, A).

Definition.If (F,A) is a softmultiset ovel/, the weighted choice value of an objagte Uis givenby c¢; = Y. j X d;;
whered;; = w; X u;;. Here wis weights imposed on to the parameters by thegréneur Mr. X and;us the count of un

The revised algorithms for the choice of states are

Stepl Input the softmultisetR, A)

Step 2 Input the set B of choice parameters of Mr. Xathis a subset oA
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Step 3 Find all reduct soft multiset of’( B)

Step 4 Choose reduct softmultiset suppod@ Q) of (F, B)

Step 5 Find weighted table of the softmultigét, Q) according to the weights decided by Mr. X

Step 6:Find K, for whichC,, = maxC;

To solve the given problem using the above reviadgdrithm. The reduct & could beB itself.

Suppose Mr. X put the weights as followgaceful = 0.5, Accessible = 0.9 and Market= 0.6
Table 2

‘States’ ‘Peaceful’ ‘Accessible’ ‘Market’ Choice \ae
S 0 0 0 0

S, 1 2 1 2.9

S; 0 0 0 0

Sy 1 2 0 2.3

S 0 0 0 0

S 1 0 1 1.1

S 0 0 0 0

From the weighted Table 2, the maximum choice vau&9 and therefore, Mr. X can choose statan $he country. If
more than one state is needed, the next choicg with a choice value of 2.3.

5.0 Conclusion

The softset theory proposed by Molodtsov offergaegal mathematical tool for dealing with uncertdirzzy, or vague
objects. Molodtsov [1] has presented several plesspplications of softset theory. In this prespaper, we give an
application of softmultiset theory in a decisionkimg problem by using the rough mathematics of Rajd4].

The algorithm and the procedure for making the @i similar to that of [6]. But in this paper ttestriction to only
power whole multiset is striped off. And this allewne to have advantages of making a lot of choices
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