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Abstract--- Molodtsov ‘s soft settheory has been considered an effecient Mathematical tool is conduct along
uncertainties. In our regular life, we frequently facing some real problems which need right decision making to get
the best solution for these problems. Therefore, it is necessary to consider various parameters related to the best
solution. In this paper, we applied I'(Gamma)-Soft set theory in decision making problems.
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I. Introduction

In current days to deal the problems with uncertainties plenty of theories have been evolved inclusive of principle
of fuzzy units, theory of vague sets, concept of hard sets, idea of probability and so on. But these kinds of theories
have their inherent difficulties because the inadequacy of the parameterization. To keep away from these problems
the Russian researcher, Molodtsov [1] become first initiated the smooth concept, as a very common Mathematical
device to solve such issues with uncertainties. Soft set idea does not require the specialization of a parameter, as an
alternative, it accommodates approximate descriptions of an object as its place to begin.

Decision making is the method of selecting the high-quality many of the options to be had. It involves identity of
diverse alternatives and systematic evaluation of every alternative to pick out one that serves nice the
accomplishment of the preferred goal. B.H Ahmad and Athar Kharal [ 3] studied the properties and a few operations
on fuzzy smooth units like a fuzzy union, intersection and De Morgan’s laws. P.K Maji and A.R. Roy [2] mentioned
an utility of soft units in choice-making problem with the help of Rough Mathematics. Arindam Chaudhuri et al [4]
studied the decision-making troubles the use of fuzzy soft relations. Kalaichelvi and Haritha Malini [5] tried a
version on funding and savings problems. P.K. Das and R. Borgohain [6] carried out the Fuzzy tender set in a multi-
observer and multi-criteria choice problems. Palash Dutta and Bulendra Limboo [12] introduced the idea of bell-
fashioned fuzzy gentle set carried out to clinical diagnosis. Said Broumi et al [9] they implemented the concept of
the intuitionistic neutrosophic soft set to ring idea.

Pabitra Kumar Maji [11] studied weighted neutrosophic gentle units that are a hybridization of neutrosophic
units with sodt sets like weighted parameters. Krishna Gogoi et al [8] studied the utility of Fuzzy soft set concept in
decision making. A.M. Ibrahim and Yusuf [7] were mentioned one of some kind algebraic systems thru soft set idea.
Molodtsov (1999) [1] defines a Soft set as a parameterized own family of subsets of universe set in which each
element is considered as a fixed of approximate factors of the Soft set. Onyeozil et al. [10] discussed numerous
operations on gentle matrices and their basic residences. In this studies paper, we studied an utility technique of
I'(Gamma)-Soft sets in a hassle of decision-making hassle by way of taking an instance of choosing the best
Television with distinct parameters of various manufacturers.
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II. Preliminaries

1. Soft set:

Let M be a preliminary Universal set and H be set of parameters. Suppose that P(M) denotes the electricity set of M
and A be a non- empty sub set of H. A pair (F, A) is referred to as a soft set over M, in which F : A - P(M) is

mapping.

2. TI'(Gamma)- Soft set:
The triode (F, A, I') is said to be a I'- Soft set over the Universal set, M where (F,L,I")= {F(a,y):a€L, vy E
I'} and F is a function considered as F : A X I' = P(M) such that M be the Universal set, P(M) be the power set of M
in which H and I'(Gamma) be the sets of parameters attributes and L is the sub set of H.

3. Fuzzy soft set:

Let M be the Universal set, H be the set of parameters and A < H. Also let I denote the set of all fuzzy sub sets of
M. Then the pair (F, A) is called a fuzzy soft set over M, where F is a mapping from A to I™.

4. Fuzzy I'(Gamma)- soft set:
Let M be the Universal set and P(M) be the power set of M. Let H and I'(Gamma) be the sets of parameters
attributes. Also let IV denote the set of all fuzzy sub sets of M. The triode (F, A, T') is called a Fuzzy I'(Gamma)-

Soft set over the Universal set, M is (F, A,I') = {F(a,y):a€ L,y €I} whereF is a mapping givenby F: AXT —
1™ and A is the sub set of H.

III. T(Gamma)-Soft set Relations

1. I'(Gamma)-Soft set Relation:
Let (F, A, T') and (G, B, I') are two I'(Gamma)-Soft sets over a common Universal set, M. The relation between (F,
A, T)to (G, B, T') is called I'(Gamma)-Soft set relation, (R, N, I') if R is a I'(Gamma)-Soft subset of (F, A, I') X (G,
B, I), where (C,I") € (A,I) X (B, ) and R ((L, y) , (m, v) ) = H ((1, y), (m, y) ), Where, (H, (F,A) X (G,B))=
(F,A, 1) X(G,B,T).

2. TI'(Gamma)-Soft sub set Relation:

A T'(Gamma)-Soft relation, R on (F, A, I') is a soft sub set of (F, A,T") X (F, B, I').
ie,if (F,A,T) ={F(a,y),F(b,y),F(c,v),....} thenF(a,y)RF(b,y) = F(ay)XF(by)€ER.

3. Domain:

The domain of a I'(Gamma)-Soft relation , R is the I'(Gamma)-Soft set (D, A, ') < (F, A, T'), where A; C A and
Ar={(a,y) € AXT....;H((a,v),(b,v)) €ER, for some (b,y) € BXT } and D(a;, yY) =F(a;,y) V (a;,y) € A XT.

4. Range:
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The range of a I'(Gamma)-Soft relation , R is the I'(Gamma)-Soft set (E, B, I') < (G, B, I'), where B; € B and
By={(b,y) € BXT....;H((a,v),(b,y)) ER, for some (a,y) € AXT } and E(by, y) = G(by,y) V (by,y) € BXT.

5. Inverse:

The inverse of I'(Gamma)-Soft relation , R is denoted by R is a I'(Gamma)-Soft relation from (G, B, I') to
(F, A,T) defined by R' = { G (b,v) X F (a,7):F(a,v)RG(b,7) }.

Example 1 :

Let U denotes set of five ( 5 ) Television sets given by M = {T;, T,, T3, T4, Ts } and I is the parameter set which
denotes the brand of television given by I' = {brand — 1 , brand — 2 }. Let A and B are the parameter sets given by
A = {ay, a,, a3, a4 } in which a; denotes’ smart’, a, denotes ‘LCD’, a; denotes ‘LED’ and a, denotes ‘Plasma’ and B
= {by, by, b3,by } in which b; denotes ‘curved’ , b, denotes ° wega’, b; denotes ‘normal’ and b, denotes ‘trinitron’.
Let the T'- soft set (F,A, ') is given by (F,A,T)={F (ay,y;)={Ti, To}, F(a,v,)={T1, Ts T4}, F (az, v; )= {Ts4,
Ts}, F(ay,v2)={Ts T4}, F(as,v1)={T1, Ts}, F (a3, v, ) = {T;, T4}} describes the televisions with different types
of different brands.

Let (G,B, ) ={ G (b, v1)={T1, T, Ts}, G (b, y2) = {T3, Ty, Ts}, G (by, y1) = {Ty, To} G (b, 712) ={Ty,
T,, Ts}} describes the televisions with different styles of different brands.

If we define the relation R from (F,A, I') to (G,B, I') as follows

F(a,y)RG(b,y)eF(a,y) S G(b,y)thenR={F (a;,y1)XG(b,v1),F(a,v)XG(b,12),F(a,
Y1) X G (b, v2), F(as,vi) XG (b 12)}

(1) Domainof R =(D,A;,I)= {(a;,v1), (a,71), (a5,v1)} € AXT, = (DA, )= (FAT).

(ii) Range of R=(E,B;, )= { (b, v1), (bi1,7v2),(b2,72)} € BXTI'and E(b,y)=G(b,v)

Inverse Relation, R = { G(b;,v,) X F(a;,7), G(b,v2) X F(a,71), G( b2, v2) X Faz .3 )}

3.6. Application

Let M= {yi, Y2, V3, ¥4 V5, Y6 } be a set of six Televisions and the parameter set, E = { e;= expensive, e,= cheaper,
e;= smart, e,= with operating system, es= beautiful, es= LCD }, another parameter set ' = { v;, y, }, in which y,
denotes brand-1 and y, denotes brand-2.

Consider the I'- soft set (F, E, I') describes the attractness of the Televisions given by

(F, E, 1) = { (e1, YD), (€2, Y1)> (€3, Y1), (€4, Y1) (€5, Y1)» (€65 Y1) (€1, Y2)5 (€2, ¥2), (€3, V2), (€4, Y2), (€5, ¥2), (€6, V2) }
Where

(€1, YD) = { Y1 Y2, Y3, Y4 Y55 Yo

(€2, Y1) = {¥2, ¥a ¥6 }

(€3, ) =1{y3 ¥a ¥5 }

(€6, V) = { Y2 ¥5: Yo }

(es, Y ={y2 ¥s5 ¥6 }

(€6 Y1) = L Y1> Y25 ¥3> Ya» Y6 |

(e, v)={ynLy2}

(€2, Y2) = LY Y2, Y4 Y55 Y6 §

(€3, 72) = { Y2, ¥3, Y5 Y6 }

(€4, v2) = { y2, Y4}

(es, v2) = {ys, ys}

(€6, 72) = { ¥1, ¥4, ¥5, Yo }
Suppose that Mr. X has to decide to buy a Television on the basis of his choice parameters like “cheap, Smart and

with operating system” of brands 1 or 2 which constitute a I'(Gamma)-Soft set sub set P = { e,= cheaper, e;=
smart, e,= with operating system } € EandI'= {1y, v, }.

That is out of available Televisions in M, he is to select that a Television which qualifies with all parameters of the
brands either 1 or 2 of the I'(Gamma)-Soft set, P.

S P= { €, €3, €4 }

Let I'- soft set sub set (F, P, I') is defined as follows

~ (F,P,I) = { (e2, 71), (€2, Y2), (€3, 71), (€3, ¥2), (€4, 1), (€4, ¥2) }.
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Tabular Representation of I'(Gamma)-Soft set :

Lin and Yao’s earlier tabular representation of soft sets. Based on this theory we present the Tabular Representation
of I'(Gamma)-Soft set in the format of binary table. Therefore we can represent the I'(Gamma)-Soft set (F, P, I),
which is Mr. X’s choice to buy Television based on the parameter sets P and I as follows.

We construct the table as per the definition given by

_{1. if y; € (F,ET)
"o, if y;e(FET)

Table 1
M (€2, 1) (€3, Y1) (€1, Y1) (€2, 72) (€3, 72) (es, ¥2)
Y1 0 0 0 1 0 0
Y2 1 0 0 1 1 1
Y3 0 1 0 0 1 0
Y4 1 1 1 1 0 1
Ys 0 1 1 1 1 0
Yo 1 0 1 1 1 0
Figure-1

100%
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80%
70%
60%
50%
40%
30%
20%
10%

0%

mbrand-1 mbrand-2

From the figure-1, it is observed that there is no comparison for y; Television, in y; Television the two brands of
equal weightage, whereas in y,, ys and y; Televisions brand-2 has more weightage in y, Television brand-1 has more
weightage.

IV. Reduct Table of I'(Gamma)-Soft set

Consider I'- soft set, (F, E, I'). Let P < E, (F, P, ') a I'(Gamma)-Soft sub set of (F, E, I'). We have defined reduct
I'- soft set of (F, P, I'). If Q is reduct of P then the I'- soft set of (F, Q, I') is termed as reduct I'- soft set of (F, P, I).
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The reduct T'- soft set of (F, Q, I') of the I'(Gamma)-Soft set of (F, P, I'), which describes all the approximate
descriptions of the I'(Gamma)-Soft set of (F, P, I').

V. Choice value of an object y;

The choice value of an object y; € M, is C; , given by C; = Z?=1 Yij > where y;; are the entries made in the reduct
I'(Gamma)-Soft set.

VI. Methodology for selecting a Television

The following steps have to be followed by Mr. X to select the Television for his desire.
1.

2.
3.
4

5.

Consider the I'(Gamma)-Soft set, (F, E, I).

Define the required parameters set of Mr. X, say P, which is a sub set of E.

Describe the possible reduct I'(Gamma)-Soft set, (F, P, I').

Select one reduct I'(Gamma)-Soft set, (F, P, I') out of available reduct I'(Gamma)-Soft sets, say (F, Q, I') of
(F,P,T).

Calculate the choice values C; ‘s, of the objects out of these choice values, the maximum choice value of an
object is the required option.

Let {e;, e4 } and { es3, e, } are the two reduct ['((Gamma)-Soft sets of P = { e,, €3, €4 }. Let Q = {e,, e4 } be one of
the reduct of P.

Tabular Representation of Reduct set :

Table 2
M (€2, v1) (€3, Y1) (€2, 72) (€3, v2) Y1 Y2
Vi 0 0 I 0 0 1
V2 1 0 1 1 1 2
Vs 0 1 0 1 1 1
Va 1 1 1 0 2 1
Ve 0 1 1 1 1 2
Ve 1 0 1 1 1 2

Figure-2
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1.2

1
0.8
M brand-1
0.
M brand-2
0.
0. I
0

From figure-2 it is observed that this result coincides with the result of figure-1.
To decide the best option C; = max.{ v;} or max.{ y,}

= {vyator { ysVs Ve

(-]

<Y

N

Decision

Therefore from the above methodology, Mr. X has to buy y, Television from brand-1 or from brand-2 he may buy
y, or ys or yg Television.

VII. Conclusion

soft theory deals the problem with uncertainties which we face in the day to day life. Molodtsov has introduced the
soft set theory with parameterization in order to deal uncertainty. In this research paper we introduced a parameter I
to the soft set named as I'(Gamma)-Soft set, Based on this concept we explained how to take the right decision by
taking an example and also we defined some basic definition on I'(Gamma)-Soft set theory

References

[1] D. Molodtsov, ‘Soft Set Theory First Results’, Computers Math. Applic. 37, p.p 19-31, 1999.

[2] P.K. Maji and A.R. Roy, ‘An Application of Soft sets in a decision making problem’, Computers and
Mathematics with Applications, 44, 2002.

[3] B. Ahmad and Athar Kharal, ‘On Fuzzy Soft sets’, Advances in Fuzzy systems, 2009..

(4] Arindam Chaudhuri, Kajal De, Dipak Chatter jee ‘Solution of decision making problems using Fuzzy
Soft relations’, International Journal of Information Technology, 15(1), 2009..

[5] A. Kalaichelvi and P. Haritha Malini, ‘Application of Fuzzy Soft sets to Investment decision making
problem, International journal of Mathematical Sciences and Applications, 1 (3), 2011..

[6] P.K. das and R. Borgohain, ‘An Application of Fuzzy Soft set in Multi criteria decision making problem’,
International Journal of Computer Applications, 38(12), 2012.

[7] AM Ibrahim, A.O. Yusuf. ‘Development of Soft set theory’, American International journal of

contemporary research’, 2 (9), p.p 205-210, 2012.

[8] Krishna Gogoi, Alock Kr.Dutta and Chandra Chutia, ‘Application of Fuzzy soft set theory in day to day
problems’, International journal of computer Applications’, 8(7), p.p 27-31, 2014.

[9] Said Broumi, Florentin Smarandache and Pabitra Kumar Maji. ‘Intutionistic Neutrosphic Soft set over
rings’, Mathematics and Statistics, 2 (3), p.p. 120-126, 2014.

ISSN 1943-023X
Received: 5 Mar 2018/Accepted: 10 Apr 2018

289



Jour of Adv Research in Dynamical & Control Systems, Vol. 10, 02-Special Issue, 2018

[10] Onyeozili, I. A., Gwary T. M., ‘A Study Of The Fundamentals Of Soft Set Theory’, international journal
of scientific & technology research, 3, p.p 132-143, 2014.

[11] Pabitra Kumar Maji, ‘Weighted Neutrosophic Soft sets approacg in a Multicriteria decision making
problems’, Journal of New theory, 5, 2015.

[12] Palash Dutta and Bulendra Limboo, ‘ Bell-Shaped Fuzzy Soft sets and their Application in Medical
Diagnosis, Fuzzy Information and Engineering, 9, 2017.

ISSN 1943-023X
Received: 5 Mar 2018/Accepted: 10 Apr 2018
290


https://www.researchgate.net/publication/324818083

