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Abstract: In this study, we propose a new method to compute the caelavefficient between possibility neutrosophic soft seid
give some properties related to this method. Finally, we giw example related to the proposed method.
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1 Introduction its operations were defined by Karaasld®][ In 2012
Hanafy and Salamalf,15,17] introduced and studied

Soft set theory was proposed by Molodts@@|[to be an ~ SOmMe operations on neutrosophic sets and investigated the

alternative to the fuzzy set theorgq and intuitionistic ~ correlation of neutrosophic dafa. Murthy and Palp5

fuzzy set theory 3] as a mathematical tool for dealing have discussed and investigated the concept of correlation

with uncertainty in 1999. Maji et al.2p,23 introduced N fuzzy setll0,29]. In 2013, Hanafy et all6] proposed

some new operations between two soft sets and app"eanother method to calculate the correlation coefficient of

soft set theory to decision making problem in 2003. neutrosophic sets. o o

Fuzzy sets were combined with soft sets by Maji et al.  In this study, after giving some definitions related to

[21]. Then the works on soft set theory and their the possibility neutrosophic soft sets (PNS-set), we

applications have progressed rapidlyd, 9,13,27]. propose a new metho_d_ to compute _the correlation
Neutrosophic set was defined by Smaranda@ [ coefficient between possibility neutrosophic soft sete Th

as a new mathematical tool for dealing with problemsvalue obtained as a result of the application of proposed

involving  incomplete, indeterminant, inconsistent method tells us the strength of relationship between the

knowledge. Majip4] combined the concept of soft set neutrosophic soft sets and whether the neutrosophic sets

and neutrosophic set together by introducing a neware positively or negatively related. Finally, we give an

concept called neutrosophic soft set and gave arfXxample related to the proposed method.

application of neutrosophic soft set in decision making

problems. Karaaslan 18 redefined concept and

operations of neutrosophic soft sets different from Maji's 2 Preliminary

neutrosophic soft set definition and operations. Recently,

the properties and applications on the neutrosophic soff, thjs section, we recall some required definitions related
sets have been studied increasinglyp[6,11,12,28]. to the PNS-setslg, 19].

Possibility fuzzy soft sets and operations defined on  Throughout paped is an initial universeE is a set of
these sets were first introduced by Alkhazaleh et3l. [ parameters and is an index set.
In 2012, the concept of possibility intuitionistic fuzzyfso
set and its operations were defined by Bashir etd@l. [
Also, Bashir et al. T] discussed the similarity measure o
two possibility intuitionistic fuzzy soft sets and they gav
an application of the proposed similarity measure. In
2014, the concept of possibility neutrosophic soft set andf = {(e, {{utg ()it (U), frg(u)) sucU}) e E}

Definition 2.1[18] A neutrosophic soft set (or namehg-
f set) f overU is a neutrosophic set valued function fr@m
to A (%). It can be written as
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av(er) = os03 08)° 3605 05)°
where, ¥ (%) denotes set of all neutrosophic sets over {< Y ( T

U. Note that if f(e) = {(u,0,1,1) : u€ U}, the element
(e, f(e)) is not appeared in the neutrosophic softicebet
of all ns-sets ovelJ is denoted byNS.

Definition 2.2[19] Let U be an initial universeE be a
parameter set, .4 (%) be the collection of all
neutrosophic sets dd and 1V is collection of all fuzzy
subset olJ. A possibility neutrosophic soft sSéPNS-se?
fu overU is defined by the set of ordered pairs

fu={ (&, {( cu(e)(uj) :ujeU}) re € E}

uj
f(e)(uj)

where, i,j € A, f is a mapping given by
f:E— A (%) and y(e) is a fuzzy set such that
p o E — 1Y. Here, f, is a mapping defined by
futE— A (%) x1Y.

For each parameter € € E,
fa) = {(ujtre)Uj).ite)(U)), frg)(uj)) : uj € U}
indicates neutrosophic value set of parametemwhere
t,i,f : U — [0,1] are the membership functions of truth,
indeterminacy and falsity of the element; € U,
respectively. For eachu; € U and & < E,
0 < tr()(Uj) +it(e)(Uj) + fr(e)(Uj) < 3. Also p(e),
degrees of possibility of belongingness of elementd of
in f(e). So we can write

@) = { (fay H@W): (7 HE) W)
(o @) w)

From now on, we will show the set of all possibility
neutrosophic soft sets over with &2.4"(U, E) such that
E is the parameter set.

Example 1[19 Let U = {uj,up,u3} be a set of three
cars. LetE = {ej,ex,e3} be a set of qualities where
e; =cheapg, =equipmentge; =fuel consumption and let
p: E — 1Y, We define a functiorf, : E — A4 (%) x IV
as follows:

fu(er) = {( 0.5.0.2.0.6 ( 070505
( 0.4,0.5,0.8 ; 7)}

. fu(e2) = {( 080405 6)7( 0507.02)" )
! < 0703090 4)}

fu(es) = ((0.6,317,0.5) 02)7((0.5,0.23,0.7)706)
(twstsaa05) |

Also we can define a functiogy, : E — A4 (%
follows:

) x 1V as

o)

( 0.2,0.6,0.4 ’

04).

o)
gv(e2) = {( 0.5,0.4,0.3 3)7 ) 0.4.0.6.0.5

0.

08).

Qv =

( 0.7,0.2,0.5 ,0.8 }

0.7,0.5,0.3 0,4.0,4.0,6 ’

(moe)}

For the purpose of storing a possibility neutrosophic
soft set in a computer, we can use matrix notation of
possibility neutrosophic soft sdf,. For example, matrix
notation of possibility neutrosophic soft sé; can be
written as follows: fom,n € A,

gu(es)—{(

(((05 0.2,0.6),0.8) ((0. 7,0.3,0.5),0.4) ((O.4,0.5,0.8),0.7))
f, = [ ((0.8,0.4,0.5),0.6) ((0.5,0.7,0.2),0.8) ({0.7,0.3,0.9),0.4)
((0.6,0.7,0.5),0.2) ({0.5.0.3,0.7).0.6) ((0.6,0.5,0.4),0.5)

where them—th row vector shows (e
vector showsip.

Definiton 2.3[19] Let f, € ZA4(U,E), where
fu(e) = {(f(a)(uj), u(e)(y))) : & € E,u; € U} and

f(a) = {<U,tf(a)(Uj),if(ei)(Uj), ff(ei)(uj)>} forall g € E,
ueU. Then forg € E anduj € U,

) andn—th column

1.f[, is said to be the truth-membership partfpf
fu = {(ffj(e), mj(e))},
fi(@) = {(uj,ts g (up)},
Hij(er) = {(uj, u(a)(uj))}

2.f}1 is said to be the indeterminacy-membership part of
fu,

fl = {(flj(a), (@)},
fli(en) = {(uj,it(e)(uj))},
pij(e) = {(uj, u(e)(uj))}
3.f& is said to be the falsity-membership partfgf
= {(f(e). i)},
fij (@) = {(uj, Frie (u)},
pij(e) = {(uj, u(e)(uj))}-

We can write a possibility neutrosophic soft set in the form
fu= (L, fl. f0).

3 Correlation coefficient between possibility
neutrosophic soft sets

In this section, we define the correlation coefficient
between twdPNS-sets.

Definition 3.1 Let f, and g, be two PNSsets. The
correlation coeﬁicientcfrpNs(fu,gv) between two
PNSsets,f, andgy, is

—pns(fu,0v) =

1
cf, 3(@(fu9v) 6 (fus gv) et (fu, 9v))ep (K, V)
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( S (H(e)(u) - K@) (v(e)(w)~v(e) )

VI (e W)~ H(@)2 50 (v(e)(u)—v(e)2/
Ct(fllagV):

1y EE( 37_g (fl (@) — T (80)) (g (&) — 0k (&) )’

BT S8R\ e (8 (80— T (802 271 (0 (80— ()2

Z, 1( (eK) i (eo)(gij(ex)fgi(,‘(eo) )
(80)2 314 (0 (80 ~0; ()2

and L o
HE = g7 3 KO
J:
1N
Ve = — 3 Ve,
| |J:]_
T 1<
fm®a=r7 JN%XW%
j=
1 n
gtkj(e&):ﬁ ltg(ek)(uj)v
=
: 10
fij (&) = ﬁgllf(ex)(uﬂa
12
Ok (& :ﬁ 1|g(e&)(uj)a
=
f 1 2
ka(Q():ﬁ 1ff(eK)(uJ)7
j=
1 n
ng(e«)zm 1fg(ek)(uj)
j=

1(es) = %(02+06+05) 0.43,
1

v(e) = 5(0.4+07+0.8)=0.63
1

v(e) = 5(0.3+06+0.8) =057
1

v(es) = 5(08+05+06) 0.63

(e ) u( aview) Ve )
%z. H(E) () — H(®) 31 (V(e)(u) — V(e)?

—

B

and

1

colhv) = & (0.17)(—0.23) + (~0.23)(0.07) + (0.07)(0.17)

(\/((0.17)2+(0.07)2+(7o.23) 2)((—0.23)2+ (0.07)2+ (0.17)2)
(0)(—0.27) + (0.20)(0.03) + (—0.20)(0.23)
\/((0)2+(0.20)2+ (—0.20)2)((—0.27)2 + (0.03)2 + (0.23)?)
(—0.23)(0.17) + (0.17)(—0.13) + (0.07)(—0.03) )
/((=0.23)2+(0.17)2+ (0.07)2)((0.17)2+ (—0.13)2 + (—0.03)?)
= 0650

1 ( (—0.033)(0.133) + (0.167)(0.133) + (—0.133)(—0.267)

3\,/((~0.0332+ (0.167)2+ (—0.1332)((0.1332+ (0.1332 + (—0.267)2)
(0.133)(—0.033) + (—0.167)(—0.133) + (0.033)(0.167)

/((0.1332+ (—0.167)? + (0.033?)((—0.0332 + (—0.1332 + (0.167)2)
(0.033)(0.067) + (—0.067)(—0.233) + (0.033)(0.167) )

/((0.033Z+ (—0.067)Z + (0.033)2)((0.067)2 + (—0.2332+ (0.167)2)

= 0743

&(fu,9v) =

Similarly, ~we have c¢(fy,0v) = 0.657 and
Consequently,

1
cr,—pns(fu,0v) = 5(0.743+ 0.657+0.203)(—0.650)
= —0,348
It shows that neutrosophic soft seftg andg, have a
bad negatively correlated coefficient.

Proposition 3.1 Let f;, and g, be two PNS-sets. The
correlation coefficient cfp,pNs(fu,g\,) fulfills  the
following properties:

1ct,—pns(fu,9v) = Ct,—pns(Qv, Tu),
2.If f,; = gy thency, pns(fy,0v) =1,

The correlation coefficient betwe®NS-sets ranges in
[—1,1], which can correlate possibility neutrosophic soft
sets. So, we define the following correlation measure.

Example 2. Let us considerPNS-sets f, and gy in
Example 1. Then, we can compute the correlation
betweerPNS-setsf, andg, as follow:

3.Jct,—pns(fu,ov)[ < 1.

Proof. The proof is clear from DefinitioB.

4 Conclusion

In this paper we have introduced correlation coefficient

m:}(o.8+o.7+o.4):0.63, between thePNS-sets. An example of the proposed

3 method has been given to compare relation between
1 PNS-sets. In future, these seem to have natural
H(€2) = 3(0.6+0.8+0.4)=0.60, applications.
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