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Abstract: In this paper, it is intended to study the concept of bipolar Neutrosophic soft set (BNSS). It is aimed to
defined bipolar Neutrosophic soft set. Definitions and operations have been presented the BNSS. Then we present an
aggregation BNSS operator and decision making algorithm depend on the BNSS. Number-based examples discussed
to show (ability to be done) and efficiency of the advanced method.
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1. Introduction

The uncommon theory of fuzzy set Zadeh [1] was presented as the addition of a crisp set by expanding the truthfulness
value set to [0,1].In fuzzy set theory, if the association membership of an element is u(x) then the non-association
membership 1 — p(x) and so it fixed Intuitionistic fuzzy set presented by Atanassov in 1986 [2] and form an addition
of fuzzy set by expanding the truth value to the lattice [0,1] X [0,1]. In daily life, problems, engineering, medical
diagnosis, in the economy, and social science in many areas have to do with facts that have in its uncertainties. This
problem may not be positively demonstrated by the existing methodologies in Greek and Latin math. There are
approximately well- known methodological theories for discuss with vagueness such as FSS [3], IFSS [2], rough set
[4], etc. To try to deal with a problem which is pointed out in [5]. To grip with these complications, Molodtsov coined
the concept of a SS as a new methodical implement for studying with hesitancies.

BSS and basic operations defined by Shabir and Naz [6] in 2013.Lee [7], the idea of bipolar FS as a simplification of
a FS. A bipolar fuzzy set (BFS) is an addition of fuzzy sets whose association degree range is [1,-1]. In a BFS , the
association degree of a component means that the components are immaterial to the correspondent property, the
association degree [0, 1] of a component shows that the elements somewhat fulfils the property and the association
degree [-1, 0] of an element shows that the elements somewhat fulfil the implied counter property.

Neutrosophic sets suggested by Smarandache [8] (1998,1999,2002,2005,2006,2010) which is a extension of fuzzy set
and the IFS is a great instrument to deal with incomplete information which happen in the real world Neutrosophic
sets are categorized. Neutrosophic set proposed by Smarandache in by truthfulness (T), Indeterminacy (I), and
falseness (F). This concept is very significant in many applications areas since indeterminacy is computed explicitly
and truthfulness, Indeterminacy, and falseness are independent.
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Wang et al [9] coined the idea of single-valued neutrosophic sets. The SVNS can express the truthness, degree,
indeterminate and stable information. All the reason described by the SVNS is very suitable for human approach due
to the deficiencies of knowledge that human accept.

Then Deli et al [10] advanced multi-criteria bipolar 'S and study their applications in DM. Ali et al [11] suggested
the concept of cubic set with applications in specimen identification. Broumi et al [12,13], proposed BSVNS, graph
theory and its shortest path problem.

Molodtsov in [14] has some possible applications of soft set theory. Furthermore, Maji in [4] presented some results
as an application of neutrosophic SS in DM. Also, some writer planning the ideas of neutrosophic SS. Soft set to deal
undeserving in a parameterized way. The soft set is a mathematical arrangement which has the capability of an
independent state of parameterizations lack, conditions of fuzzy set, rough set, expectations, etc. Also, some writers
studied the theory of neutrosophic soft set in [10, 15, 16, 4, and 17]. Jafar et al [20-24] worked on decision making
using soft sets , fuzzy soft sets, intuitionistic soft sets and NS. Saqlain at el [28-30] worked a lot in Neutrosophic
environment which help us a lot.Jafar et al [31] discussed a new technology in agriculture using Neutrosophic sot sets.

This article is committed to suggested bipolar neutrosophic sets which are a mixture of a SS and BNSS. Initially, then

we launch the BNSS and discuss some fundamentals things with instructive examples. Moreover, we defined some
algebraic functions of the BNSS such as the complement, union, intersection, etc. Then, we defined aggregation
bipolar neutrosophic sets operators are bipolar neutrosophic soft set residents decision-making algorithms based on
bipolar 'SS . Furthermore, we offer the DM method for DM difficulties including the bipolar neutrosophic SS and
present a sample associated with this technique.

Motivation and Objectives

Motivation behind this paper is to present decision making issues in some different notions. Generally every
one is discussing decision Making issues only with one direction we extened the work of Deli et al [10] and discussed
the concept of NSS in bipolar environment. We discussed Agrigation operator and then use it to the selection of best
car in market.

2. Prelimanaries

2.1 Definition-1: [§]

If W is a universal set. Neutrosophic sets (V'S) K in U is categorized by truthfulness 73, an indetermination J; and a
falseness Fy. Standard or non- standard elements are Ty, I3, Fyc of 107, 17[ is defined as:

X = {< KO,(TK(J‘O),:]K(J‘O),TK(J‘O)) >: Sbgu iTK(J‘O)'gJC(J‘O)'TK(KO) € ]O_'1+[}'

So that there is no confinement to the sum of T3 (), I3 () and F3(§), 500~ < T () + T3 () + Fic(§0) <
3t

2.2 Definition-2: [9]

If C is a universal set. A single-valued neutrosophic sets (SVN'S) B, that is applicable in engineering and scientific
field, in C is categorized by a truthfulness 73, an indetermination Jp and a falseness Fz. Standard elements are
T3 ($0),95( §), F5( §) of [0, 1] is defined as:

2.3 Definition-3: [14]

If U be a universal set, E be a constraint that expresses the elements of 2, A C E. A function #x is known as soft set
Fx w.r.t the universal set U and represented by:

fiE-> P stfz(p) =0if peE-A
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Everywhere # is known as an approximation functionF 5. Also, soft set is categorized by the family of the subset of
the set U, and consequently, it can be inscribed a set of well-ordered pairs.

Fa={(0.6a() : o €Epalp) = Bif peE—A)

2.4 Definition-4: [15]

If W is a universal set,V'(U) be a group of all Neutrosophic sets on U, E be constraint that express the components of
U.Then a Neutrosophic soft set N above U is clear by set-valued function represented by:

Fa E— N(QU)

The set #- () is the set of § elements of(V'SS) that may be arbitrary few of them have empty and non-empty
intersection.

N = { (@ (< U Ty ) (D, T4 17 (0, Fpp iy (1) >: 0 € U} 0 € E)}
Everywhere T (0 (0D, 34,0 (1D, Fpp 4y (1) € [0,1]
2.5 Definition-5: [15]
If N'jand V'3 be two (V'SS) over universal setll, correspondingly.
i. AN; is known as neutrosophic soft subset of N is A<S B and %NW@( o< %Nm\o)( b,
JMWJ)( b < J#Nmb)( b),?wﬁ,)( b = T#Nm)( b), Ve €ER Lell
ii.  N; And IV areequalif N € NjandV; € V.
2.6 Definition-6: [15]
If V;and V5 be two (NV'SS). Now,
1) Nic is said to be a complement of V'SS is defined by:
N = {(#.{< 0 F iy (W1 = 7475, (W), Ty =, (W) >: p € b} p € B}
2) The union of Njand NV'; can be defined as V'5=V;lJ NV'; and written as:
s = {(2.{< 0Tz (D, Ty wmin (D, F iy (1) > o € U} o € )}

Everywhere
Tenscpy () = max @Nﬁ»)( D), T30 Z’)>
J#Nmb)( D) = min <7#Nmb)( b),ﬂfwmb)( Zz))
?#Nm)( i) = min (?#Nm{))( b)'T#NXZo)( Zz))
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3) The intersection of N'jand NV'5 can be defined as N3=N'; (1 V5 and written as:
N ={(#.{< 873070 (0,912 (D, F po3) () >: P € ) : o € E)}

Everywhere

Tt = min (7,5, (T35, (0)
oz (B = mx (5, D133

T#Nmb)( ) = max <Tmeb)( Zz),T#Nmb)( Zz))
2.7 Definition-7: [7]
If U is a universal set. Q be Bipolar FS in U.. It can be describe as:
Q={(47*(0), 7 (b): Ley}

Everywhere 7% — [0,1] and 7~ — [—1,0].The positive truthfulness 7*( &) correspondent to bipolar fuzzy
set and negative truthfulness 7~ ( &) of a component Z € U to about implied counter-property correspondent
to(d.

2.8 Definition-8: [13]

If U be a universal set.E be a constraint that express the element of U. A bipolar fuzzy soft set ® in . It can be
written as: ®= {(é’, {( LT ), 7 ( lz)): he 11}) ¢ € [E}

Everywhere 7+ — [0,1] and 7~ — [—1,0].The positive truthfulness7*( &), correspondent to bipolar fuzzy
set ® and negative truthfulness 7-(4) of a componentZ€ U to about implied counter-property
correspondent to ®.

2.9 Definition-9: [10]
If W is a universal set. A Bipolar neutrosophic set in L. It is denoted by A.It can be written as:
A={(47(0,7*(0),F* (0,7 (1),I (L), F (L): L e u}

Everywhere T7+,7%,F* — [,1]andT~,7~,F~ — [—1,0]. The positive degrees truthfulness, indeterminacy and
falseness are denoted by T*( &),7"( k), F*( &) correspondent to bipolar NS A and negative degrees
truthfulness, indeterminacy and falseness are denoted by 7~ ( 4),7( &), F~( &) of a component Z€ U to
about implied counter- property correspondent to bipolar neutrosophic set A.

3. Bipolar Neutrosophic Soft Sets
In this segment, we propose the concept of N'SS and its operations.
3.1 Definition-10

If U is a universal set. E be a constraint that expresses the element of U. A bipolar neutrosophic soft set B in
UW.It can be describe as:

B ={(&{(&T*(,7* (&), F* (0,7 (1,5 (&), F (W) heu}):¢ € E}
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Everywhere 7+,7%,F* — [[1] and T~,77,F~ — [—1, ]. The positive degrees truthfulness, indeterminacy and
falseness are denoted by T+( 4),7"( &), F*( &) corresponding to bipolar N'S§§ B and negative degrees
truthfulness, indeterminacy, and falseness are denoted by 7~ ( &), ( &),F~( &) of a component Z€ U to
about implied counter- property correspondent to bipolar N'§S 8.
Example-1: If U ={ Iy, I, I3}, E = {¥,, é,}.After that bipolar N'SS B,and B, above U is given as, respectively;
B, ={¢,{(1,6,9,2,-6,-8-4),(0L,,7,9,8,-6,-8,-3),(4;,.7,8,2,-.6,-9,-9)},
¢.{(y,9,6,7,-6,-8,-4),(&,5,4,8,-6,-8,-3), (4,,8,6,2,-5,-8,-7))}
And
B, ={(¢,{(,,3,8,6-7,-8-3),(04,,4,6,8,-2,-8-3),(04,.7,3,6,—-6,-5,-1))},
¢,{(y,2,6,7,-1,-8,-3),4,,3,9,8,-6,—-4,-6), 15,8,5,2,-5,-8,-1))}
3.2 Definition-11
An empty bipolar Neutrosophic soft set 82 with respect to universal set 1. it can be written as:
8% ={(¢{(4,0,0,1,-10,)): Leu}):¢eE}
3.3 Definition-12
An absolute bipolar Neutrosophic soft set 8% with respect to universal set 1L. it can be written as:
B ={(¢{(4,1,1,0,0,—-1,-1)): LeUu}):é € E}
Example-2: If U = { I, I, I3}, E = {&;,¢,}
1. Empty bipolar NSS 8? in U is given as:
8?2 = {(¢,{(14,0,0,1,-1,0,),(%,0,0,1,-1,0,0),( %,0,0,1,-1,0,0))},
,,{(,00,1,-1,0,0),(%&,0,0,1,—-1,0,0),( &#5,0,0,1,—1,0,0))}
2. Absolute bipolar NSS 8% in U is given as:
B ={¢,,{(1,1,1,0,0,-1,-1),(&,1,1,0,0,—1,—-1),( &,1,1,0,0,—1,—1))},
¢,{(4H,1,1,0,0,-1,-1,(4&,1,1,0,0,—1,-1),( &5,1,1,0,0,—1,-1))}
3.4 Definition-13
it8, = {(e{( &, (0,7 (0,F} (0,77 (0,97 (0, F; (5)): heu}):é € E}forj =12,......,nbe two
bipolar NSS with respect to universal set. Then, 8B, is a bipolar neutrosophic soft subset 8B, and It is
represented by B; € B, if TH( L) ST (L), If (D =I5 (L), FH (D) =2FH(L), T (=T (b, I7(h) s
I, (0, Fi () SF;(h)forall (¢ i) € ExU.
Example-3: If U ={1, &,} , E={¢,&}.1f
B, ={¢,{( o4,8,.7,.2,—4,—-8,— .3),( ,,.7,.6,.7,—.4,—.8,—.3)}),

@,,{(1ly,.6,7,5—4-6—-3)(ly.3,8 4 —4-7-2)})
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And 8B, ={(¢,{(4,93,.2,-6-7,-3),(04,9,.2,4-8—-.6-1)}),
(€,{(4,8,.7,.5—-4,-6,-3), ,,5,8,.4,-9,—-7,—-1)}
Then, we have B; € B,.

3.5 Definition-14

it8, = {(e{( 2,50, (0, F} (0,77 (0,97 (B, F;(1): heu}):& € E}forj =12,......,n stand two
bipolar NSS with respect to universal set. Then, B, is bipolar Neutrosophic soft equal to 8B,, is denoted by

By =By, fR () =T (D), I () =330, F () =F; (&), T (D=7 (0, 37(8) =9,(0),F (b=
Fr(b)forall (¢, &) € ExU.

3.6 Definition-15

If B is a bipolar NSS with respect to universal set L. then, B¢ be a complement of a bipolar 'SS. It can be
written as;

8¢ = {(¢.{(LFH(0),1-7(0),T*(D),F (),-1-97(0),T(): heu}): ¢€E}
Example-4: consider the example 1
BC ={(4,,{(1ly,2,1,6,—4,-2,-6),(l,8.1,7,—-3,-2,-6),(l,.2,.2,.7,-9,—-1,—6)}),
,,{( &n,.7,4,9,-4-2,-6),(4,,8,.6,.5-3,-2,-6),(04;,.2,4,8—-7—-2,-5))}

3.7 Definition-16

it8, = {(e{( &, (0,7 (0, F} (0,77 (0,97 (B, F;(5)): heu}):é € E}forj =12,......,nbe two
bipolar NSS above U. After that B, and B, are union also denoted by B, lJ B,. It can be written as;

B,UB, = {(¢,{( &max AT (O}, mi w{7} (D} mi w{F} (D}, mi (T (D} max {77 (D}, max {F; (D})
Leu}): e€E,and j =12,..,n}

Example-5: consider the example 1
B,UB, ={(¢,{(4,6,8,.2-7-8,-3),(04,,.7,.6,8,—-6,—-8,-3),(14;,.7,.3,.2,—6,—.5—-1)}),
,,{( ,,9,6,.7,—6,-8,-3),( L, .5 4,8 —-6,—-4,-3),(4;,.8,.5,.2,-5-8,—-1))}

3.8 Definition-17

168, = {(e{( 2.7 (0,9 (0,7} (0,77 (0,7 (D, F; (#)): heu}):é € B} forj =12, ......,n stand
7 Bipolar NSS above U. After that B, are the union of 7 bipolar NSS is denoted by U7~ ,%B;, can be written
as;

U718, = {(€,{( &max {7;* (O}, mi w{7} (0}, mi w{F} (0}, mi w{T, (D} max ;{77 (D}, max {F; (D})
Lelu}): ¢€E,and j =12,..,n}

3.9 Definition-18
68, = {(e{( 2.7 (0,9 (0,7} (0,77 (0,5 (B, F;(1)): heu}):é € E}forj =12,....,nbe

two bipolar NSS above . After that 8B, and 8, are union also denoted by B, B,. It can be written as;
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8,018, = (6 (( 4mi {7;7C ) mus, (57 (00} s (7 () e {577 0 i {57 C 0, 5 )
IS 11}) :e€E,and j =1,2, ...,n}

Example-6: consider the example 1
BNV, ={(¢,{(1,3,9,.6,—6-8-4),(l ,4.9,8-2-8-3),(1,.7,.8,.6—6-9-9))),
& ,{( &y,.2,6,7,-1,-8,-4),(4,,3,9,.8-6—-4,-6),(4;,.8,.6,.2,—5-8,-7))}

3.10 Definition-19

168, = {(e{( 2.7 (0.7} (0,7} (0,77 (), 77 (0, F; (1): hen}):é € E}forj =12,.....,nben
bipolar NSS above U. After that B, are the intersection of # bipolar NSS is denoted by f'];'”:l%}, can be
written as;

n
* B,
1=17%
— e U 5 s ) 57 ) o 57D 570D )
:heUe€E,andj=1,2,..,n
4, Methodology
AGGREGATION BIPOLAR NEUTROSOPHIC SOFT OPERATOR

The following portion presents an aggregation bipolar soft operator for implementing in bipolar V'SS further-
more demonstration of an algorithm developed based on bipolar V'SS is given by arithmetical example to apply
the appropriate usage and applicability of proposition.

Definition

If8={E{(L7"(D,7"(D,F (D, 7 (), (), F (D) : LeU}): eEE}=
{{( LD, 3 (L), FF (D, (0),% (L), F(h): belu}: e IE} be a bipolar NSS above 1. After

that, the aggregation bipolar NSS operator is denoted by 8B,,,, can be written as;

agg’

By = (19( 1)/ i LEW
) = ! 1-35 (DT (L (kL (D (T(h 4k
ne( 8 = g X (1= B (D@ () = F (1) + 5 (8 (77 (1) = F (D))

Everywhere |E X U] is the cardinality of E x L.

5. Algorithm
1. Make the bipolar NSS on .
2. Calculate the aggregation bipolar NS operator.
3. Find an alternative set onl.

Example-7: Bipolar condition is a serious psychological disease especially if not treated early that can
exceed to dangerous performance, challenging careers etc. A bipolar mood chard representing the
condition of patient’s every month. Bipolar teenagers and their families will greatly advantage from mood
plotting and can suppose initial finding the signs and purpose of proper cures by their doctors. We make
mood plan according to algorithm. Let W = { ;, &,, U3, 0,} present the set of day in which data has been
maintain and E = {¢; = severe depression, "¢, = anxiety,é; = medication"} be set of parameters. Now
we apply a set of rules as follows

1- Decision making of bipolar NS B above another set 2 as:
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B
={(¢,{( 1y, 3,5,.6,—8,—9,—-8)(lp, 4,.2,9,—.7,—3,—.1),( &s,.7,.8,.3,-.9,—.6,—-.2), ( 1,.2,.9,.1,—.6,—.9, —.8))},

{3, {( 14, .9,.6,8—2,-7,-9),(l,.6,2,9,—7,—-1,-4),(bs,.1,.7, 4, —3,-.6,—-9),( l,.6,9,.3,—.1,—.3, 7))},
{(¢5,{(ly,.7,.1,3,-9,—.2,—8),( 11,.8,.6,9,—.1,—.5,—8),( bs,.1,.5,.9,—.6,—9,-.7),( l,.8,4,.7,—3,—.5,—.1)}

2- find the decision making of aggregation bipolar NS operator B,,, of B as:

agg

Bogq = {1075/ 1y,.1283/ I, ,.1358/ I3 ,.0891/ &}
3- Choose the maximum degree of I is.1358 from B,,, amongst the other.

Example-8: Let U = {a,,a,, a;,a, as} present the set of AC inverters and E = {&,,¢,,¢5,¢,} be the set of

constraints in which" ¢, = company"," ¢, = functions"," e; = cheap"," ¢, = AC capacity". Now we apply a
set of rules as follows:

1. Decision making of bipolar NS B above another set U as:
B ={(%,{(ay,.2,.3,.7,-5-8,-6)(a,.6,.8.9-3,-9,-7),(as.5,.4,.8 —6,—.8,-.3),
(a4,.3,9,.6,—.6,—.8,—.4),(as, .2,.5,.6,—8,—.5—-7)} {(¢, {(a4,.3,.7,.5,—9,-.1,-.9),(a,,.5,.9,.8, —6,—.8,—.1),
(as,.8,.6,.2,—.5,—.8,-.7),(ay, .9, .6,.7, —.6,—.7,—.9), (as, .8,.5,.2,—.5,—.8,—.8))},
é;,{(ay,.3,.5,.8,—9,—-.7,-.1),(ay, .6,.3,.1,-.8,-.9,-9), (a3, 9,.9,.5—-.3,—-.2,—-.1),
(ay,.3,.1,.7,-.2,-.7,-.3),(as, 4,.6,.8,—.1,—.9, —.7)HH(%, {(a4,.9,.8,.3,—.1,-.2,-.7)
(ay,.3,.7,.8,—.3,—.5,—4)(as,.5,.1,.3,-7,—4,-3)(a,,.6,9,.7,-9,—.8,—-4)(as, .9, .5,.2,—.1,—-.1,—.6))}

2. find the decision making of aggregation bipolar NS operator 8B,,, of B as:
Bygg = {-1105/a 4,.11525/a, ,.0915/a 3 ,.114/a4,.07525/a 5}
3. Choose the maximum degree of a, is.11525 from B,,, amongst the other.

Example-9: Let U = {¢;,c,, c3} present the set of auto car and E = {"¢; = cheap","¢, = features","é; =
metallic colour”,} be a set of constraints. Now we set of rules as follows:

1. Decision making of bipolar NS B above another set U as:
B ={(8,{(cy,.1,.3,.5—-4,—.2,—-.5)(c,,.3,.1,.6,-.3,—.5,—.6),(c3,.2,.4,.5,—.3,—.1,-.2)},
{&,,{(¢y,.6,.1,.3,-.2,—-.1,—.4),(cy,.7,.3,.1,—.2,-.3,—-.5),(¢c3,.1,.5,.4,—.3,—-.2,—-.1)},
{(é3,{(cy,.5,.2,.1,-.7,-.1,-.3),(cy, .3, 4,.1,—.5,—.2,—-.1),(c3,.4,.1,.6, —.3,—.2,—.5)}

2. Find the decision making of aggregation bipolar NS operator B,,, ofB as:
Bougg = Bogg = {-1672/c 1,.145/c 5 ,.1833/c 3}

3. Choose the maximum degree of c; is.1833 from B,,, amongst the other.

6. Conclusion

In this paper, we discussed about the concept of bipolar neutrosophic soft sets and redefined some features of that
particular concepts. Then we have employed bipolar neutrosophic soft sets in auto car selection with the help of
aggregation operators. So we reached at the decision that what type of car is selected on what characteristics.

Acknowledgement: I acknowledge the referees who gave their valuable comments to improve this paper.

DOI: 10.5281/zeno0do.3957384 a4



International Journal of Neutrosophic Science (IINS) Vol 9, No. 1, PP. 37-46, 2020

References

[1] Zadeh.L.A,.Fuzzy set, Inform, and control, Vol 8 , pp. 338-353, 1965.

[2]  Atanassov.K.T, Intuitionistic fuzzy sets, Phsica-Verlag A Springer-Verlag Company, 1999.

[3] Smarandache.F,Neutrosophic overset, Neutrosophic underset, and Neutrosophic offset. ~ Similarly for
Neutrosophic over-/under-/off-logic, Probability, and Statistics, arXiv preprint arXiv: 1607.00234.
2016.

[4] Maji.P.K,A neutrosophic soft set approach to a decision-making problem, Annuals of fuzzy
mathematics and informatics, Vol 3(2), pp. 313-319, 2012.

[5] Lee.K.J,Bipolar fuzzy sub-algebras and bipolar fuzzy ideals of BCK/BCL-algebras, Bull Malays Math
Sci Soc, Vol 32(3), pp. 361-373, 2009.

[6] Shabir.M and Naz.M, On bipolar soft set,arXiv:pp. 1303.1344. 2013

[71 Lee.K.M, Bipolar-valued fuzzy sets and their operations, Proc Int conf on intelligent technologies pp. 307-
312, 2000.

[8] Smarandache.F, A unifying field in logics, Neutrosophy: Neutrosophic probability, set, and logic,
Rehoboth: American research press. 1998.

[9] Wang.H, Smarandache.F, Zhang. Q and Sunderraman.R, Single valued neutrosophic sets,
Multispace and Multistructure Vol 4 pp. 410-413, 2010

[10] Deli.l, Ali.M, and Smarandache.F, Bipolar Neutrosophic sets and their application based on multi- criteria
decision-making problems, Proceedings of the 2015 international conference on advanced
mechanics system.2015.

[11]  Ali.M, Smarandache.F, The theory of neutrosophic cubic sets and their applications in pattern
recognition, Journal of intelligent and fuzzy system, Vol 30(4), pp. 1957-1963,2016.

[12] Broumi.S, Smarandache.F, Talea.M and Bakali.A, An introduction to bipolar single-valued
neutrosophic graph theory, applied mechanics and materials, Vol 841, pp. 184-191, 2016.

[13] Broumi.S, Bakali.A, Talea.M, Smarandache. F and Ali.M,shortest path problem under bipolar
Neutrosophic setting, applied mechanics and materials, Vol 859, pp. 59-66, 2016.

[14] Molodtsov.D,Soft sets theory- the first result, Computer math, Vol 37(4/5), pp. 19-31, 1999.

[15] Deli.I and Broumi.S,Neutrosophic soft matrices and NSM decision making, Journal of intelligent and fuzzy
systems, Vol 28(5), pp. 2233-2241, 2015.

[16] Deli.I and Broumi.S, Neutrosophic soft relations and some properties, Annuals of fuzzy mathematics and
informatics, Vol 9(1) pp. 169-182, 2015.

[17] Maji.P.K,Neutrosophic soft set, Annuals of fuzzy mathematics and informatics,Vol 5(1), pp. 157-168,
2013

[18] KangMK, and KanglJ.G, Bipolar fuzzy set theory applied to sub-semigroups with operators in
semigroup, J Korean soc math Educ ser b pure appl math, Vol 19(1), pp. 23-35, 2012.

[19] Aslam.M, Abdullad.S and Ullah.K, Bipolar fuzzy soft sets and its applications in decision-making problem,

DOI: 10.5281/zeno0do.3957384

arXiv: 1303.6932, 2013

45



International Journal of Neutrosophic Science (IINS) Vol 9, No. 1, PP. 37-46, 2020

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

DOI: 10.5281/zeno0do.3957384

Jafar.N.M, Saqlain.M, Saeed.M, Abbas.Q , Application of Soft-Set Relations and Soft Matrices in
Medical Diagnosis using Sanchez’s Approach , International Journal of Computer Applications, Vol
177(32), pp. 7-11, 2020

Jafar N.M, Muniba.K, Saeed.A, Abbas.S, Bibi.l , Application of Sanchez’s Approach to Disease
Identification Using Trapezoidal Fuzzy Numbers, International Journal of Latest Engineering Research
and Applications, Vol 4 (9), pp. 51-57, 2019

Jafar.N.M, Faizullah, Shabbir.S, Alvi.F.M.S, Shaheen.L. , Intuitionistic Fuzzy Soft Matrices,
Compliments and Their Relations with Comprehensive Study of Medical Diagnosis, International Journal
of Latest Engineering Research and Applications, Vol 5(1), pp. 23-30, 2020

Jafar.N.M, Saeed.A, Waheed.M, Shafiq.A , A Comprehensive Study of Intuitionistic Fuzzy Soft Matrices
and its Applications in Selection of Laptop by Using Score Function, International Journal of
Computer Applications, Vol 177(38): 8-17, 2020

Jafar.N.M, Khan.R.M, , Sultan.H, Ahmad.N , Interval Valued Fuzzy Soft Sets and Algorithm of IVFSS
Applied to the Risk Analysis of Prostate Cancer, International Journal of Computer Applications, Vol
177(38), pp. 18-26, 2020

Riaz.M, Saeed.M, Saqlain.M, Jafar.N , Impact of Water Hardness in Instinctive Laundry System Based
on Fuzzy Logic Controller, Punjab University Journal of Mathematics, Vol 51(4), pp. 73-84, 2019

Saeed, M., Zulgarnain, M. and Dayan, F.TOPSIS analysis for the prediction of diabetes based on general
characteristics of humans. Int. J. of Pharm. Sci. and Research. Vol 9, pp. 2932-2939, 2018.

Saqglain.M.Jafar.N, Riffat. A Smart Phone Selection by Consumers’ In Pakistan: FMCGDM Fuzzy Multiple
Criteria Group Decision Making Approach, Gomal University Journal of Research, Vol 34 (1), pp. 27-
31.2018

Saqlain.M, Jafar.N, Hamid.R,Shahzad.A.Prediction of Cricket World Cup 2019 by TOPSIS
Technique of MCDM-A Mathematical Analysis, International Journal of Scientific & Engineering
Research, Vol 10(2), pp. 789-792, 2019

Saqlain.M, Naz.K, Ghaffar.K, JafarN.M , Fuzszy Logic Controller: The Impact of Water pH on
Detergents, Scientific Inquiry of Review Vol 3(3), pp. 16-29, 2019.

Saqlain M, Saeed M, Ahmad M. R, Smarandache F, Generalization of TOPSIS for Neutrosophic Hypersoft
set using Accuracy Function and its Application, Neutrosophic Sets and Systems ,Vol 27 , pp. 131-137,
2020

Jafar.N.M,Saqlain.M,Shafique.A.R, Khalid.M, Akbar.H, Naveed.A, New Technology in Agriculture Using
Neutrosophic Soft Matrices with the Help of Score Function, International Journal of Neutrosophic
ScienceVol 3 (2), pp. 78-88, 2020.

46





