Applied Soft Computing 54 (2017) 403-414

Contents lists available at ScienceDirect

Applied Soft Computing

journal homepage: www.elsevier.com/locate/asoc

Possibility neutrosophic soft sets and PNS-decision making method @cmsmk

Faruk Karaaslan

Department of Mathematics, Faculty of Sciences, Cankiri Karatekin University, 18100 Cankiri, Turkey

ARTICLE INFO ABSTRACT
Article history: In this paper, we introduce concept of possibility neutrosophic soft set and define some related concepts
Received 10 June 2015 such as possibility neutrosophic soft subset, possibility neutrosophic soft null set, and possibility neutro-

Received in revised form 29 June 2016
Accepted 4 July 2016
Available online 15 July 2016

sophic soft universal set. Then, based on definitions of n-norm and n-conorm, we define set theoretical
operations of possibility neutrosophic soft sets such as union, intersection and complement, and inves-
tigate some properties of these operations. We also introduce AND-product and OR-product operations
between two possibility neutrosophic soft sets. We propose a decision making method called possibil-
ity neutrosophic soft decision making method (PNS-decision making method) which can be applied to
Neutrosophic set the decision making problems involving uncertainty based on AND-product operation. We finally give a
Neutrosophic soft set numerical example to display application of the method that can be successfully applied to the problems.
Possibility neutrosophic soft set © 2016 Elsevier B.V. All rights reserved.
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1. Introduction

Many problems in engineering, medical sciences, economics and social sciences involve uncertainty. Researchers have proposed some
theories such as the theory of fuzzy set [34], the theory of intuitionistic fuzzy set [5], the theory of rough set [26], the theory of vague set
[19] in order to resolve these problems. However, all of these theories have their own difficulties which are pointed out by Molodtsov
[21]. Therefore, he proposed a completely new approach for modeling uncertainty. Molodtsov displayed soft sets in wide range of field
including the smoothness of functions, game theory, operations research, Riemann integration, Perron integration, probability theory and
measurement theory. After Molodtsov’s study [21], the operations of soft sets and some of their properties were given by Maji et al. [24].
Some researchers such as Ali et al. [1], Cagman and Enginoglu [9], Sezgin and Atagiin [30], Zhu and Wen [36], Cagman [12] made some
modifications and contributions to the operations of soft sets.

Application of soft set theory in decision making problems was first studied by Maji et al. [23]. Subsequent works were published by
many researchers. Cagman and Enginoglu [9] proposed the uni-int decision making method to reduce the alternatives. Feng et al. [17]
generalized the uni-int decision making based on choice value soft sets. Qin et al. [27] improved some algorithms which require relatively
fewer calculations compared with the existing decision making algorithms. Zhi et al. [35] presented an efficient decision making approach
in incomplete soft set.

In 1986, intuitionistic fuzzy sets were introduced by Atanassov [3] as an extension of Zadeh’s [34] notion of fuzzy set. Maji [22]| combined
intuitionistic fuzzy with soft sets. Cagman and Karatas [ 11] redefined intuitionistic fuzzy sets and proposed a decision making method using
the intuitionistic fuzzy soft sets. Agarwal et al. [2] defined generalized intuitionistic fuzzy soft sets (GIFSS), and investigated properties
of GIFSS. They also put forward similarity measure between two GIFSSs. Das and Kar [13] proposed an algorithmic approach based on
intuitionistic fuzzy soft set (IFSS) which explores a particular disease reflecting the agreement of all experts. They also demonstrated
effectiveness of the proposed approach using a suitable case study. Deli and Cagman [16] defined intuitionistic fuzzy parameterized
soft sets as an extension of fuzzy parameterized soft sets [10], and suggested a decision making method based on intuitionistic fuzzy
parameterized soft sets. Recently, many researchers published interesting results on intuitionistic fuzzy soft set theory.

Neutrosophic logic theory and neutrosophic sets were proposed by Smarandache [31,32], as a new mathematical tool for dealing with
problems involving incomplete, indeterminant, and inconsistent knowledge. Neutrosophy is a new branch of philosophy that generalizes
fuzzy logic, intuitionistic fuzzy logic, and paraconsistent logic. Fuzzy sets are characterized by membership functions, and intuitionistic
fuzzy sets by membership functions and non-membership functions. In some real life problems for proper description of an object in
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uncertain and ambiguous environment, we need to discuss the indeterminate and incomplete information. However, fuzzy sets and
intuitionistic fuzzy sets do not discuss the indeterminant and inconsistent information.

Maji [25] introduced concept of neutrosophic soft set and some operations of neutrosophic soft sets. Then Karaaslan [20] redefined
concepts and operations on neutrosophic soft sets. He also gave a decision making method and group decision making method. Recently, the
properties of neutrosophic soft sets and applications in decision making problems have been studied increasingly. For example, Broumi
[7] defined concept of generalized neutrosophic soft set. Broumi et al. [8] suggested a decision making method on the neutrosophic
parameterized soft sets. Sahin and Kii¢iik [29] introduced concept of generalized neutrosophic soft sets and their operations. They also
proposed decision making method and similarity measure method under generalized soft neutrosophic environment. Deli [14] defined
concept of interval-valued neutrosophic soft set and its operations. Deli and Broumi [15] introduced neutrosophic soft matrices and
suggested a decision making method based on neutrosophic soft matrices.

Alkhazaleh et al. [4] first introduced concept of the possibility fuzzy soft sets and their operations, and gave applications of this theory
in a decision making problem. They also introduced a similarity measure between two possibility fuzzy soft sets, and gave an application of
proposed similarity measure method in a medical diagnosis problem. In 2012, Bashir et al. [6] introduced concept of possibility intuitionistic
fuzzy soft set and their operations, and discussed similarity measure between two possibility intuitionistic fuzzy sets. They also gave an
application of this similarity measure.

Possibility neutrosophic soft sets are generalization of possibility fuzzy soft sets and possibility intuitionistic fuzzy soft sets. Fuzzy sets
and intuitionistic fuzzy sets are very useful in order to model some decision making problems containing uncertainty and incomplete
information. However, they sometimes may not suffice to model indeterminate and inconsistent information encountered in real world.
This problem also exists in fuzzy soft sets and intuitionistic fuzzy soft sets. Therefore, concepts of neutrosophic set and neutrosophic soft
set have a very important role in modeling of some problems which contain indeterminate and inconsistent information. In the definition
of neutrosophic soft set [20,25], parameter set is a classical set, and possibility of each element of initial universe related to each parameter
are considered as 1. This poses a limitation in modeling of some problems. In a possibility neutrosophic soft set, possibility of each element
of initial universe related to each parameter may be different from 1. Therefore, possibility neutrosophic soft sets present a more general
perspective than neutrosophic soft sets. If we are to explain the idea of possibility neutrosophic soft set, let us give an example, consider the
last ten days of April and the parameter “rainy”. First day of last ten days, the possibility of action of rainfall can be 0.8. However, amount
of water can be (0.5, 0.3, 0.6). Based on the parameter “rainy”, other nine days can be expressed with some possibility neutrosophic values.
For last ten days and for parameters more than one, we need possibility neutrosophic soft sets to show all of the corresponding possibility
neutrosophic values.

From this point of view, we introduce concept of possibility neutrosophic soft sets based on idea that each of elements of initial
universe has got a possibility degree related to each element of parameter set. Furthermore, we define set theoretical operations between
two possibility neutrosophic soft sets, and investigate some of their properties. We also propose a new decision making method using
AND-product of possibility neutrosophic soft sets called possibility neutrosophic soft(PNS) decision making method. We finally give a
numerical example to show the method that can be successfully applied to the problems studied.

2. Preliminary

We first present basic definitions and propositions required in next sections. The concepts given in this section can be found in Refs.
[4,6,12,20,21,25].
Throughout this paper U is an initial universe, E is a set of parameters, P(U) is power set of U and A is an index set.

Definition 1 (/21]). Let U be a set of objects, E be a set of parameters and ¥ # A C E. Mapping given by f: A— P(U) is called a soft set over
U and denoted by (f, A).

Set theoretical operations of soft sets are given in [12] as follows:
Let fand g be two soft sets. Then,

. If fle)=¢ for all e € E, then fis called null soft set and denoted by ®.

. Iffle)=U for all e € E, then fis called absolute soft set and denoted by U.

. If fle)c g(e) for all e € E, fis said to be a soft subset of g and denoted by fZg.

.Iff€gand gCf, f=g.

. Soft union of fand g, denoted by fUg, is a soft set over U and defined by fUg : E — P(U) such that (fOg)(e) = f(e) Uug(e) for all e < E.

. Soft intersection of fand g, denoted by fg, is a soft set over U and defined by fAg : E — P(U) such that (ffig)(e) = f(e) N g(e) foralle € E.
. Soft complement of fis denoted by f¢ and defined by f¢ : E — P(U) such that f¢(e) = U\f(e) for all e € E.

N WN =

Definition 2 (/20,25]). A neutrosophic soft set (or namely ns-set) f over U is a neutrosophic set valued function from E to A{U). It can be
written as

F=1{(e, {{u, trey(u), igcey()s fey(u)) s € UY) e € E}

where, MU) denotes set of all neutrosophic sets over U. Here, each of tg,), ife) and fge) is a function from U to interval [0, 1] and they denote
truth, indeterminacy and falsity membership degrees of element of initial universe U related to parameter e € E, respectively. Note that if
fle)={(u, 0,1, 1) :u € U}, the element (e, f{e)) is not appeared in the neutrosophic soft set f. Set of all ns-sets over U is denoted by NS.

Definition 3 (/20]). Let f,g € NS. fis said to be neutrosophic soft subset of g, if tgey(1t) < tggey(), ife)(U) = igiey(U)frey(t) = fo(e)(U), Ve € E,
Yu € U. We denote it by fC g. fis said to be neutrosophic soft super set of g if g is a neutrosophic soft subset of f. We denote it by fO g.

If f is neutrosophic soft subset of g and g is neutrosophic soft subset of f. We denote it f=g. Here, if we take if.)(u) <igy(u), it can be
shown that the definition is identical to definition of neutrosophic soft subset given by Maji [25].
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Definition 4 (/20]). Letf e NS.If tge)(u)=0 and ige)(u) =fre)(u)=1for all e € E and for all u € U, then fis called null ns-set and denoted by
@.

Definition 5 (/20]). Letf e NS.If tge)(u)=1and ig.)(u)=fre)(u)=0foralle € Eand forallu € U, then fis called universal ns-set and denoted
by U.

Definition 6 (/20]). Let f, g € NS. Then union and intersection of ns-sets f and g denoted by fug and fr g respectively, are defined by as
follows:

Fug={(e, {(u, tre)(u) v tgre)(w), ife)(u) A dgiey(tt), frey(U) ASfgrey(u)) s u € U}) i e € E}.

and ns-intersection of fand g is defined as

Fng = {(e, {(u, tpey(u) A tgrey(u), ir(ey() V igre)(u), frey(U) v fgey(u)) :u € U}) i e € E}.

Definition 7 (/20]). Letf,g € NS.Then complement of ns-set f, denoted by f¢, is defined as follows:

FE = (e, (W, fiey (), 1 — ifey(w), Grey(u)) s u € U)) e e E.

Proposition 1 ([20]). Letf, g, h € NS. Then,

Proposition 3 ([20]). Letf, g, h € NS. Then,

(1) fnf=fand fuf=f

(2) fng=gnfand fug=guf
B)fnd=PandfnU=f

4 fud=fandful=0

(5) fm(gnh)=(fng)nhand fu(guh)=(fug)uh

(6) fr(guh)=(fng)u(fnh)and fu(gnh)=(fug)n(fuh).

Theorem 1 ([20]). Letf,g € NS. Then, De Morgan'’s law is valid.

(1) (fug) =fing

(2) fug)y =fng

Definition 8 (/20]). Letf,g € NS. Then ‘OR’ product of ns-sets f and g denoted by fv g, is defined as follows:

fvg={e,€), {(u, tye)(u) V tye)(tt), if(e)(U) A fgey(W), frie)(U) A fae)(w)) 1w € Uz (e, €) € E x E}.

Definition 9 (/20]). Letf, g € NS. Then ‘AND’ product of ns-sets fand g denoted by fA g, is defined as follows:

Frg=1e,€) (U, tre)(¥) A tgey(W), ipey(U) V igiey(u), frey(W) V fgey(u)) 1 u € U) i (e, €') € E x E}.
Proposition 4 ([20]). Letf,g € NS. Then,

M Fvel=fing
Q) Frgf=fvg

Definition 10 ([4]). Let U={uq, uy, ..., Uy} be the universal set of elements and E={eq, ey, .. ., em } be the universal set of parameters. The
pair (U, E) will be called a soft universe. Let F: E— IU and 1 be a fuzzy subset of E, that is 1t : E— IY, where IV is the collection of all fuzzy
subsets of U. Let F, : E— 1Y x IV be a function defined as follows:

Fy(e) = (F(e)u), u(e)(u)), Vu e U.

Then F, is called a possibility fuzzy soft set (PFSS in short) over the soft universe (U, E). For each parameter e;, F,.(e;)=(F(e;)(u), u(e;)(u))
indicates not only the degree of belongingness of the elements of U in F(e;), but also the degree of possibility of belongingness of the
elements of U in F(e;), which is represented by w(e;).



406 F. Karaaslan / Applied Soft Computing 54 (2017) 403-414

Definition 11 (/6]). Let U={uy, uy, ..., uy} be the universal set of elements and E={eq, ey, .. ., em } be the universal set of parameters. The
pair (U, E) will be called a soft universe. Let F: E— (I x I)!U x IY where (I x I)V is the collection of all intuitionistic fuzzy subsets of U and IV
is the collection of all fuzzy subsets of U. Let p be a fuzzy subset of E, that is, p: E— IV and let F, : E— (I x )V x IV be a function defined as
follows:

Fp(e) = (F(e)(u), p(e)(u)), F(e)(u) = (u(u), v(u)), VYu e U.

Then F, is called a possibility intuitionistic fuzzy soft set (PIFSS in short) over the soft universe (U, E). For each parameter e;,
Fp(e;)=(F(e;)(u), p(e;)(u)) indicates not only the degree of belongingness of the elements of U in F(e;), but also the degree of possibility
of belongingness of the elements of U in F(e;), which is represented by p(e;).

3. Possibility neutrosophic soft sets

In this section, we introduce the concepts of possibility neutrosophic soft set, possibility neutrosophic soft subset, possibility neutro-
sophic soft null set, possibility neutrosophic soft universal set, and possibility neutrosophic soft set operations.

Definition 12. Let U be an initial universe, E be a parameter set, M1{) be the collection of all neutrosophic sets of U and IV is collection of
all fuzzy subset of U. A possibility neutrosophic soft set (PNS — set)f,, over U is a set of ordered pairs defined by

oo { (oo { () w0} s o)

or a mapping defined by
fu : E— MU x IV

where, i € Aj andj € A,, fis a mapping given by f : E — M) and p(ey) is a fuzzy set such that p: E— Y,

For each parameter ey, € E, f(ey) = {(u, tf(e)(U)), if(ek)(uj),ff(ek)(uj» : u; e U}indicates neutrosophic value set of parameter e, and where
t,i,f:U— [0, 1] are the membership functions of truth, indeterminacy and falsity respectively of the element u; € U. For each u; € U and
ey € E, 0 < e,y () + e, ) (1)) + frie,) (1) < 3. Also pu(ey), degrees of possibility of belongingness of elements of U in fley ). So we can write

up

fuler) = {(ﬂe:ﬁ u(ek)(un) : (m u(ekxuz)) - (f(e:W u(ekxun))}

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

Example 1. Let U={uq, uy, us} be a set of three cars. Let E={eq, e, e3} be a set of qualities where e, = cheap, e, =equipment, ez = fuel
consumption and let 4 : E— IV. We can define a function f,, : E — M) x IV as follows:

fuen={(o50208°%) (070509 %4 (0ao50807) |
fu= e ={ (50470 °%) (e50702 %) (070309 %) |

uen={ (w5005 °%) (@570507 %) (w0508 09) |

also we can define a function g, : E — M) x IV as follows:

se)={((550509°%) (w50505 %) (020602 %) )
s=1ae)={(g50409 %) (v20605 %) (070595 %9) |

s)={(157:0509°%) (vz0408 %) (050503 %) )

For the purpose of storing a possibility neutrosophic soft set in a computer, we can use matrix notation of possibility neutrosophic soft
set f,,. For example, matrix notation of possibility neutrosophic soft set f,, can be written as follows: form,n € A,
((0.5,0.2,0.6),0.8) ((0.7,0.3,0.5),0.4) ((0.4,0.5,0.8),0.7)
fu=1 ((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 the m-th row vector shows f(en;) and n-th column vector shows u;,.
Definition 13. Letf,,g, € PMU, E).Then, f, is said to be a possibility neutrosophic soft subset (PNS — subset) of g, and denoted by f,, < gy,
if

(1) u(e)is a fuzzy subset of v(e), foralle € E
(2) fis a neutrosophic subset of g,
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Example 2. Let U={uy, uy, usz} be a set of tree houses, and let E={eq, e, e3} be a set of parameters where e; =modern, e, =big and
es =cheap. Let f;, be a PNS-set defined as follows:

fuen={(o50508°%) (070505 %) (wa0509%7) |

fu= 1 uen={ (504705 °%) (@570702 %) (0703709 %4) |

e ={ (o755 °2) (w5050 °%) (weo50m

j+05)}

g, 1 E > MU) x IV be another PNS-set defined as follows:

se)={(50105°%) (v5:05035 %) - (070509 %) }

o=1a)={(gooz0m ") (m50501 %) (o50109 %) |

5 ={(505.08°4) - (@7:01.07%%) (ws02097°7) )

it is clear that f}, is PNS — subset of g,,.

Definition 14. Letf,, g, € PMU, E). Then, f;, and g, are called possibility neutrosophic soft equal set and denoted by f;, =gy, if f,, gy and
fu28v.

Definition 15. Letf, € PMU, E). Then, f,, is said to be possibility neutrosophic soft null set, denoted by ¢, if Ve € E, ¢, : E — MU) x IV
such that ¢, (e) = {(m, u(e)(u)) :u € U}, where ¢(e)={(u,0,1,1):u € U} and u(e)={(u,0):u € U}.

Definition 16. Let f, ¢ PMU, E). Then, f, is said to be possibility neutrosophic soft universal set denoted by U, if Ve € E, U, : E —
MU) x 1Y such that Uy, (e) = {(W, u(e)(u)) :u e U}, where U(e)={(u,1,0,0):u € U} and pu(e)={(u, 1):u € U}.

Proposition 5. Let f,, g, and hs € PMU, E). Then,
(1) ¢p<fu

(2) fucUyu

(3) fu Sfu

(4) fu<cgvand gy Shs— f Chs

Proof. It is clear from Definitions 14-16. O

Definition 17. Let f, € PMU, E), where f,.(ey)={(flex)(w;), (ex)u;)): e, € E, u; € U} and f(ex) = {(u, te,) (1)), ipe,) (1)), fre, (1))} for all
ex € E,ue U Thenfore, e Eanduj € U,

(1) fﬁ is said to be truth-membership part of f,,,
i = (Uiiew), mglex))
and
fktj(ek) = {(W, tr(e,)(U))}, migler) = {(uy, pelex )(w;))}
(2) f,; is said to be indeterminacy-membership part of f,,
fi = {(f,fj(ek)a Higler))
and
f]ij(ek) = {(1), ipe) (1))} mjer) = {(u5, pler)(u;)))
(3) fi is said to be falsity-membership part of f,,
= (e, migle))
and

f,{j(ek) = {(u, fce ) Wy mijler) = {(uy, (e )(w;)))
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We can write a possibility neutrosophic soft set in form f, = (f&,f&,fﬁ).

A possibility neutrosophic soft set can be expressed in matrix form.
Let us consider possibility neutrosophic soft f,, given in Example 1. Then, possibility neutrosophic soft f,, can be expressed in matrix
form as follows:
(0.5,0.8) (0.7,0.4) (0.4,0.7)
ffL = (0.8,0.6) (0.5,0.8) (0.7,0.4)
(0.6,0.2) (0.5,0.6) (0.6,0.5)

(0.2,0.8) (0.3,0.4) (0.5,0.7)
fi=1(04,06) (0.7,0.8) (0.3,0.4)
(0.7,0.2) (0.3,0.6) (0.5,0.5)

(0.6,0.8) (0.5,0.4) (0.8,0.7)
ff,=1(05,06) (0.2,0.8) (0.9,0.4)
(0.5,0.2) (0.7,0.6) (0.4,0.5)

Definition 18 (/28]). A binary operation ®:[0, 1] x [0, 1] — [0, 1] is continuous t-norm if ® satisfies the following conditions

(1) ® is commutative and associative,

(2) ® is continuous,

(3)a®1=a,Va < [0, 1],

(4) a®b<c®dwhenevera<c,b<danda,b,cd < [0, 1].

Definition 19 (/28]). A binary operation @:[0, 1] x [0, 1] — [0, 1] is continuous t-conorm (s-norm) if @ satisfies the following conditions

(1) @ is commutative and associative,

(2) @ is continuous,

(3)a®0=a,va < [0, 1],

(4) asb<codwhenevera<c,b<danda,b,cd e [0,1].

Definition 20. Let?=[0,1]x[0,1] x[0,1]and N(I3)={(a,b,c):a,b,c € [0, 1]}. Then (N(I*), ®, ®) be a lattices together with partial ordered
relation <, where order relation <on N(I?) can be defined by for (a, b, ¢), (d, e, f) € N(I?)
(a,b,c)=(e.fig)ea<eb=>fc>g

Smarandache [31] defined n-norm and n-conorm for non-standard unit interval ]=0, 1*[, and referred that definitions of n-norm and
n-conorm can be adapted for normal standard real unit interval [0, 1]. Therefore, we can give definitions of n-norm and n-conorm for
normal standard real unit interval [0, 1] as follows:

Definition 21. A binary operation
&:([0,1] x [0, 1] x [0, 1])* - [0,1] x [0, 1] x [0, 1]
is continuous n-norm if & satisfies the following conditions
(1) ® is commutative and associative,
(2) ®is corAltinuous, R
(3) a®0 =0, a®1 =a,VYa e [0,1] x [0, 1] x [0, 1], (1 =(1,0,0)) and (0 = (0, 1, 1))
(4) a®b < c®d whenevera=<c,b<danda,b,c,d € [0,1] x[0,1] x [0, 1].
Here, a®b = ®((t(a), i(a), f(a)), (¢(b), i(b), f(b))) = (t(a) ® t(b), i(a) ® i(D), f(a) ® f(b)
Definition 22. A binary operation
&:([0,1]x[0,1] x [0, 1])* - [0, 1] x [0, 1] x [0, 1]
is continuous n-conorm if & satisfies the following conditions
(1) & is commutative and associative,
(2) & is continuous,

(3) a®0 =a,ad1 =1,Va e [0,1]x[0,1] x [0, 1], (1 =(1,0,0)) and (0 = (0, 1, 1))
(4) adb < cdd whenevera<c,b<danda,b,c,d € [0,1] x [0, 1] x [0, 1].

Here, a®b = &((t(a), i(a), f(a)), (t(b), i(b), f(b))) = (t(a) @ t(b), i(a) ® i(b), f(a) ® f(b)
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Definition 23. Let f,, g, € PMU, E). The union of two possibility neutrosophic soft sets f,, and g, over U, denoted by f,, Ugy, is defined
by

S Y8 = {(ex, {(c, frj(en) ® vij(er)) s uj € UY) e € E}
where

Uj

" (e @ 8o fie) © g (en). S (e0) @ 2 (o)

Definition 24. Let f;,, g» € PMU, E). The intersection of two possibility neutrosophic soft sets f;, and g, over U, denoted by f, Ng, is
defined by

fungv = {(ex, (8, myjler) ® vij(er)) s uj € U}) e, € E}

where
uj

0= - -
(e @ gten), fii(en) @ gl(en), fier) @ gly(en))

Example 3. Let us consider the possibility neutrosophic soft sets f,, and g,, defined as in Example 1. Let us suppose that t-norm is defined
by a ® b=min{a, b} and the t-conorm is defined by a® b=max{a, b} for a, b € [0, 1]. Then,

s ={ (50505 0%) (670309 °7) (@a0soa 08}
fuogn = U“Ug”)(eZ):{((oso4o3’ (050602’08) 070205)’08)}
. Ui Ugv)es) = {((070303)’ )((05 0306)’06) ((080503)’06)}
U ngv)en) = {((05 03,08) 04) ((06 0.5,05) 04) ((02 0.6,08) 07)}
funigy=q Uungn)e)= {((05 0405’03) ((040705’06) ((070309’04)}
(f“mg”)(e3)={((06 0.7, 05’02) ((04 0.5, 07’05) ((06 0.5, 04’05)}

Proposition 6. Let f,, gy, hs € PMU, E). Then,

(1) funfu=fuand f L Uf =fu

(2) fungv=gvNnfyandf,Ug,=g,Ufy

(3) fun@u=¢ and f, NU, =f,

(4) fuve=fandf, VU, =Uy,

(5) fun(gvnhs)=(fungv)Nhs and f,, U(gy Uhs)=(f. UgL)Uhs

(6) fun(gvUhs)=(fungv)U(fu nhs) and f, U(gy Nhs)=(f UgW)N(fl Uhs).

Proof. The proof can be obtained from Definitions 23 and 24. O

Definition 25 (/18,33]). A function N:[0, 1] — [0, 1] is called a negation if N(0)=1, N(1)=0 and N is non-increasing (x <y — N(x) > N(y)).
A negation is called a strict negation if it is strictly decreasing (x <y — N(x)>N(y)) and continuous. A strict negation is said to be a strong
negation if it is also involutive, i.e. N(N(x))=x.

Smarandache [31] defined unary neutrosophic negation operator by interchanging truth t and falsity f vector components.
Now we define negation and strict negation operators with similar way to Definition 25 as follows:

Definition 26. A function ny: [0, 1] x [0, 1] x [0, 1]— [0, 1] x [0, 1] x [0, 1] is called a negation if ny(0) = 1, ny(1) = 0 and ny is non-
increasing (x <y — nn(x) > ny(¥)). A negation is called a strict negation if it is strictly decreasing (x <y — N(x) - N(y)) and continuous.

Definition 27. Letf, € PMU, E). Complement of possibility neutrosophic soft set f,, denoted by f£, is defined by

fi= {(e {(nN(f(ek)) N(,uk](ek)(u]))) Uy e U}) tee E}

where

(nn(figer)) = (N er)), NUi(ex)), N(f,g(ek)), forall k € Aq,j € As.
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Example4. Let us consider the possibility neutrosophic soft set f;, define in Example 1. Suppose that the negation is defined by N(fktj(ek)) =
f,{j(ek), N(f,f;(ek)) :fktj(ek), N(fljj(ek)) =1 —f,ij(ek) and N(uj(er))=1— yj(ey), respectively. Then, fS is defined as follow:

i) ={ (ws.08.05°2) - (@5:07.07°%) (wsr05.00°%) )

uq Uy us

fi= e ={ (50609 °%) (0270509 %) (00705707 09) |

i) ={(ws.03.08 %) (07:05:05°4) (wa05097°%) )

Proposition 7. Let f, € PMU, E). Then,

(1) ¢f, = Uy
(2) U5, =ou
(3) (F)) =fu-

Proof. Itis clear from Definition 27. O

Proposition 8. Let f,, g, € PMU, E). Then, De Morgan'’s law is valid.

(1) (fuugn) =fings
(2) U ngv) :f/i ugy

Proof.

(1) Leti,je A

(fu ug)©

U . .
,/,L((@JGBV '(€<) LU u S €k E
{((ﬁq(ek)eg,q(ek) Jiled e gylen. file ogye) ) i }) ‘e }
Y , N(ugiler) ® vii(ex)) | tu; e U 1e E
{( (e ® e N (e @ (e e @gi(e)) o ol | S ‘e

5 , N(uri(er)) ® N(vgi(e)) | tuj e U iex € E
(ek)®gkj(ek) N(f;;(ex)) ® N(g};(ex))), f,q(ek)Gngj(ek))

N(wij(e))) uj € Uy | te € E
( e N(f,g(ek))fk]( ey ) ‘c }

Al
Al
Al
{

k> % N(vij(ex))):uj e Uy | tex € E
(g,q ew), N(gj;(er)), gkj(ek))
u;
A Jui(e)cu; e Uy | teg € E
{ - (flq(ek) N(fk](ek)) f(ek)) o e ) ‘- }

uw
nq | e (= i J —vgle) iy e U) | tev e Ep =fing;.
gkj(ek)’ gkj(ek), gkj(ek)

(2) The techniques used to prove (2) are similar to those used for (1), therefore we skip the proof. O

Definition 28. Letf, and g, € PAMU, E). Then ‘AND’ product of PNS-set f,, and g, denoted by f, A gy, is defined as follows:

fungy= {((ekv &), (figer) Agfj(el)’f;zj(ek) ng(el),ﬁg(ek) vglfj(el)), Hj(ex) A Vlj(el)> (e, e) e ExE,j, ke A} .

Definition 29. Let f, and g, € PMU, E). Then ‘OR’ product of PNS-set f,, and g, denoted by f, v g,, is defined as follows:

i g = { (e @0, (e v gfen. fye) A ghten. S e  gfen). myle) v vien) : (ew.en) € ExEjikil e A}
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4. PNS-decision making method

In this section, we construct a decision making method over the possibility neutrosophic soft set that is called possibility neutrosophic
soft decision making method (PNS-decision making method).

Definition 30. Letg,, h, € PMU,E), fu. =gy Ahp, and f,ﬁ , f,‘L and f;): be the truth, indeterminacy and falsity matrices of A-product matrix,

respectively. Then, weighted matrices of f[L, f,i and ff , denoted by Af, Al and A/, are defined as follows:

A(eyg, ur) = t(g\;/\hp)(ekj)(ur) + (Vir(er) A 0jr(€))) — tig, nnp ey (Ur) X (ier(ex) A ir(e;))

ek, tr) = g, nh, e (Ur) x (Vir(ex) A pjr(e;))
)

/\f(ekj’ ur :fg‘mhp ekj)(ur) x (Vir(er) A pjr(ej))
forj, k,r e A.

Definition 31. Letg,, h, € PMU,E), f. =gy Ahp, and let A, Al'and Af be the weighed matrices off[t,fl'; and ff, respectively. Then, in the
weighted matrices Af, Al and Af scores of u, € U, denoted by st(uy), s'(u,) and s/(uy,), are defined as follows:

stun) =) 8iy(un)

kjeA
si(un) = > " 81(un)
kjeA
)=y Fylun)
kjeA

where

. A(ewi un),  Afegj, un) = max{r‘(ey, um) : um € U}
8t (un) =

0, otherwise

) {Ai(ekj,un), Al(eyg, un) = max{nl(eyj, um) : tm € U)
Un)=

otherwise

8

N (eyj, un), AN (ew, un) = max(af(ey, um) : um € U}
kj(un) =

otherwise

Definition 32. Letst(uy), s'(u,) and s/(u,) be scores of u, € Uin the weighted matrices Af, Al and Af. Then, decision score of u, € U, denoted
by ds(up), is defined by

ds(up) = s"(un) — si(un) - sf(un)

Now, we construct a PNS-decision making method by the following algorithm:

Algorithm.

Step 1: Input the possibility neutrosophic soft sets,

Step 2: Construct the A-product matrix,

Step 3: Construct the truth, indeterminacy and falsity matrices of the A-product matrix,
Step 4: Construct the weighted matrices Af, Al and A/,

Step 5: Compute score of u; € U, for each of the weighted matrices,

Step 6: Compute decision score, for all u; € U,

Step 7: The optimal decision is to select u; = maxds(u;).

Example 5. Assume that U={uq, uy, us} is a set of houses and E={eq, es, e3} = {cheap, large, moderate} is a set of parameters which is
attractiveness of houses. Suppose that Mr.X wants to buy the most suitable house.

Step 1: Based on the choice parameters of Mr. X, possibility neutrosophic soft sets g, and h, constructed by two experts are as follows:

an=1{ (050507 %) (050509 %) (070605°°%) )

_ _ uy U us
8y =1 &vle)= {((0.35, 0.2,0.6)’ 0'4> ’ ((0.7, 0.8,0.3)’ 05) ’ ((0.2, 0.4,04)’ 0'6>}

I AT S u ~ Ty
s1e9={(5702.05%5) (02 05.02°%) (@5:05.08 02
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hp 61

ho(e2) =

hy(e3) =
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{((03 04 0.5)’
{(04 os 0.2)’
{(Gz0r09

(0.2, 01 0.6)’

°2)-(o7g o

Uy

up
(0.2,0.5,0.3)’ 0'7)

0‘5) ((04 05 0.2)’

,0.3

Uy
) ((08 0.4,0.5)’ 04) ((06 0.4,0.3)’
Step 2: Let us consider possibility neutrosophic soft set A-product f,, =g, A h, which is the mapping A : E x E — M) x IV given as follows:

)}
040602 )}
-

A Uy, [t ug, b us,

e11 | ({0.3,0.4,0.7),0.2) ({0.6,0.3,0.5),0.2) ({0.4,0.6,0.5),0.3)
ez | ((0.4,0.6,0.7),0.3) ({0.2,0.5,0.5),0.2) ((0.4,0.6,0.5),0.4)
e13 | ((0.2,0.3,0.7),0.6) ({0.6,0.4,0.5),0.2) ((0.6,0.6,0.5),0.4)
es1 | ({0.3,0.4,0.6),0.2) ((0.7,0.8,0.4),0.5) ({0.2,0.5,0.5),0.3)
ess | ({0.35,0.6,0.6),0.3) ((0.2,0.8,0.3),0.5) ({0.2,0.6,0.5),0.6)
€23 | ({0.2,0.2,0.6),0.4) ({0.7,0.8,0.5),0.4) ((0.2,0.4,0.5),0.4)
e | ((0.3,0.4,0.5),0.2) ({0.4,0.5,0.4),0.3) ((0.4,0.5,0.6),0.2)
es2 | ((0.4,0.6,0.5),0.3) ({0.2,0.5,0.3),0.3) ({0.4,0.6,0.6),0.2)
es3 | ({0.2,0.2,0.6),0.5) ((0.4,0.5,0.5),0.3) ({0.5,0.4,0.6),0.2)

Matriz representation of A-product

Step 3: We construct matricesfli,fli and f,’; as follows:

Al up Ug, i ug,pu
enn | (0.3,0.2) (0.6,0.2) (0.4,0.3)
ez | (0.4,0.3) (0.2,0.2) (0.4,0.4)
€13 (0.2, 0.6) (0.6,0.2) (0.6,0.4)
es | (0.3,0.2) (0.7,0.5) (0.2,0.3)
esn | (0.35,0.3) (0.2,0.5) (0.2,0.6)
eo3 | (0.2,0.4) (0.7,0.4) (0.2,0.4)
es; | (0.3,0.2) (0.4,0.3) (0.4,0.2)
es2 | (0.4,0.3) (0.2,0.3) (0.4,0.2)
es3 | (0.2,0.5) (0.4,0.3) (0.5,0.2)
Matriz ft of A-product

A Ui, p Ug, [ us, p
enr | (0.4,0.2) (0.3,0.2) (0.6,0.3)
e12 | (0.6,0.3) (0.5,0.2) (0.6,0.4)
ez | (0.3,0.6) (0.4,0.2) (0.6,0.4)
es | (0.4,0.2) (0.8,0.5) (0.5,0.3)
ex | (0.6,0.3) (0.8,0.5) (0.6,0.6)
ess | (0.2,04) (0.8,0.4) (0.4,0.4)
ez | (0.4,0.2) (0.5,0.3) (0.5,0.2)
ez | (0.6,0.3) (0.5,0.3) (0.6,0.2)
es3 | (0.2,0.5) (0.5,0.3) (0.4,0.2)

Matriz f; of N-product
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A ug,p Us, fL uz, p
e1 | (0.7,0.2) (0.5,0.2) (0.5,0.3)
e1s [ (0.7,0.3) (0.5,0.2) (0.5,0.4)
e1s | (0.7,0.6) (0.5,0.2) (0.5,0.4)
ea1 | (0.6,0.2) (0.4,0.5) (0.5,0.3)
ez | (0.6,0.3) (0.3,0.5) (0.5,0.6)
exs | (0.6,0.4) (0.5,0.4) (0.5,0.4)
es1 | (0.5,0.2) (0.4,0.3) (0.6,0.2)
ess | (0.5,0.3) (0.3,0.3) (0.6,0.2)
ess | (0.6,0.5) (0.5,0.3) (0.6,0.2)

Matrix f,{ of N-product

Step 4: We obtain weighted matrices Af, Al and Af by using Definition 30 as follows:

At U1 U2 us N U1 U us A Uq U2 U3

ern | 0.44 0.64 0.58 e11 | 0.08 0.16 0.18 e11 | 0.14 0.10 0.15
e12 | 0.58 0.36 0.64 ei2 | 0.18 0.10 0.24 e12 | 0.21 0.10 0.20
ei3 | 0.68 0.68 0.76 ei3 | 0.18 0.08 0.24 ez | 0.42 0.10 0.20
eo1 | 0.44 0.85 0.44 es1 | 0.08 0.40 0.15 es1 | 0.12 0.20 0.15
ezo | 0.55 0.60 0.68 |’ egn | 0.18 0.40 0.36 |’ e | 0.18 0.15 0.30
eo3 | 0.52 0.82 0.48 es3 | 0.08 0.32 0.16 eo3 | 0.24 0.20 0.20
e3; | 0.44 0.58 0.52 es1 | 0.08 0.15 0.10 es1 | 0.10 0.12 0.12
ez2 | 0.58 0.44 0.52 ezo | 0.18 0.15 0.12 eso | 0.15 0.09 0.12
es3 | 0.60 0.58 0.60 ess3 | 0.10 0.15 0.08 ess3 | 0.30 0.15 0.12

Weighed matrices of fﬁ, f; and fj from left to right, respectively.

Step 5: For all u € U, we find scores by using Definition 31 as follows:

st(ug)=1,18, st(up)=2,89, sf(uz)=2,68

si(ug)=0,18, si(up)=1,42, si(us3)=0,66

Su)=1,32, sf(uz)=0,32, (u3)=0,57
Step 6: For all u € U, we find scores by using Definition 31 as follows:

ds(u;)=1,18-0,18 - 1,32 = -0, 32
ds(up)=2,89 1,42 -0,32=0,90
ds(us)=2,68 — 0,66 0,57 =1,45

Step 7: Then the optimal selection for Mr. X is us.

5. Conclusion

In this paper, we introduced the concept of possibility neutrosophic soft set and possibility neutrosophic soft set operations, and
studied some properties related with operations defined. Also, we presented a decision making method based on possibility neutrosophic
soft set, and gave an application of this method to solve a decision making problem. The proposed method may be used in many different
applications to solve the related problems. In future, researchers may study on set theoretical operations of possibility neutrosophic soft
sets and integrate decision making methods to the TOPSIS, ELECTRE and other some decision making methods.



414 F. Karaaslan / Applied Soft Computing 54 (2017) 403-414
Acknowledgements

The author would like to thank the anonymous referees for their constructive comments as well as helpful suggestions from the Editor-
in-Chief which helped in improving this paper significantly. The author is also grateful to Associate Professor Naim Cagman for his help to
improve the linguistic quality of this paper.

References

[1] M.L Alj, F. Feng, X. Liu, W.K. Min, On some new operations in soft set theory, Comput. Math. Appl. 57 (9) (2009) 1547-1553.
[2] M. Agarwal, K.K. Biswas, M. Hanmandlu, Generalized intuitionistic fuzzy soft sets with applications in decision-making, Appl. Soft Comput. 13 (8) (2013) 3552-3566.
[3] K. Atanassov, Intuitionistic fuzzy sets, Fuzzy Set Syst. 20 (1986) 87-96.
[4] S. Alkhazaleh, A.R. Salleh, N. Hassan, Possibility fuzzy soft set, Adv. Decis. Sci. (2011), http://dx.doi.org/10.1155/2011/479756.
[5] K. Atanassov, Intuitionistic fuzzy sets, Fuzzy Set Syst. 20 (1986) 87-96.
[6] M. Bashir, A.R. Salleh, S. Alkhazaleh, Possibility intuitionistic fuzzy soft set, Adv. Decis. Sci. (2012), http://dx.doi.org/10.1155/2012/404325.
[7] S. Broumi, Generalized neutrosophic soft set, Int. J. Comput. Sci. Eng. Inf. Technol. 3 (2) (2013) 17-30.
[8] S.Broumi, I. Deli, F. Smarandache, Neutrosophic parametrized soft set theory and its decision making, Int. Front. Sci. Lett. 1 (1) (2014) 1-11.
[9] N.Cagman, S. Enginoglu, Soft set theory and uni-int decision making, Eur. J. Oper. Res. 207 (2010) 848-855.
[10] N. Cagman, F. Citak, S. Enginoglu, FP-soft set theory and its applications, Ann. Fuzzy Math. Inf. 2 (2) (2011) 219-226.
[11] N. Cagman, S. Karatas, Intuitionistic fuzzy soft set theory and its decision making, J. Intell. Fuzzy Syst. 24 (4) (2013) 829-836.
[12] N. Cagman, Contributions to the theory of soft sets, ]. New Results Sci. 4 (2014) 33-41.
[13] S.Das, S. Kar, Group decision making in medical system: an intuitionistic fuzzy soft set approach, Appl. Soft Comput. 24 (2014) 196-211.
[14] I Deli, Interval-valued neutrosophic soft sets ant its decision making, Int. J. Mach. Learn. Cybern. (2015), http://dx.doi.org/10.1007/s13042-015-0461-3.
[15] I Deli, S. Broumi, Neutrosophic soft matrices and NSM-decision making, J. Intell. Fuzzy Syst. 28 (5) (2015) 2233-2241.
[16] I Deli, N. Cagman, Intuitionistic fuzzy parameterized soft set theory and its decision making, Appl. Soft Comput. 28 (2015) 109-113.
[17] F. Feng, Y.M. Li, N. Cagman, Generalized uni-int decision making schemes based on choice value soft sets, Eur. J. Oper. Res. 220 (2012) 162-170.
[18] ]. Fodor, M. Roubens, Fuzzy Preference Modelling and Multicriteria Decision Support, Kluwer, 1994.
[19] W.L. Gau, DJ. Buehrer, Vague sets, IEEE Trans. Syst. Man Cybern. 23 (2) (1993) 610-614.
[20] F. Karaaslan, Neutrosophic soft sets with applications in decision making, Int. J. Inf. Sci. Intell. Syst. 4 (2) (2015) 1-20.
[21] D. Molodtsov, Soft set theory first results, Comput. Math. Appl. 37 (1999) 19-31.
[22] P.K. Maji, R. Biswas, A.R. Roy, Intuitionistic fuzzy soft sets, J. Fuzzy Math. 9 (3) (2001) 677-692.
[23] P.K. Maji, A.R. Roy, R. Biswas, An application of soft sets in a decision making problem, Comput. Math. Appl. 44 (2002) 1077-1083.
[24] P.K. Maji, R. Biswas, A.R. Roy, Soft set theory, Comput. Math. Appl. 45 (2003) 555-562.
[25] P.K. Maji, Neutrosophic soft set, Ann. Fuzzy Math. Inf. 5 (1) (2013) 157-168.
[26] Z.Pawlak, Rough sets, Int. J. Inf. Comput. Sci. 11 (1982) 341-356.
[27] K. Qin, J. Yang, X. Zhang, Soft Set Approaches to Decision Making Problems. Rough Sets and Knowledge Technology, in: Lecture Notes in Computer Science 7414, 2012,
pp. 456-464.
[28] B. Schweirer, A. Sklar, Statistical metric space, Pac. J. Math. 10 (1960) 314-334.
[29] R. Sahin, A. Kii¢iik, Generalized neutrosophic soft set and its integration to decision making problem, Appl. Math. Inf. Sci. 8 (6) (2014) 1-9.
[30] A. Sezgin, A.O. Atagiin, On operations of soft sets, Comput. Math. Appl. 61 (2011) 1457-1467.
[31] F. Smarandache, An Unifying Field in Logics: Neutrosophic Logic, Neutrosophy, Neutrosophic Set, Neutrosophic Probability and Statistics, American Research Press,
Rehoboth, 2005.
[32] F. Smarandache, Neutrosophic set — a generalization of the intuitionistic fuzzy set, Int. ]. Pure Appl. Math. 24 (3) (2005) 287-297.
[33] E.Trillas, Sobre funciones de negacion en la teoria de conjuntos difusos, Stochastica 3 (1979) 47-60.
[34] L.A. Zadeh, Fuzzy sets, Inf. Control 8 (1965) 338-353.
[35] K. Zhi, W. Lifu, W. Zhaoxia, Q. Shiging, W. Haifang, An efficient decision making approach in incomplete soft set, Appl. Math. Model. 38 (7-8) (2014) 2141-2150.
[36] P.Zhu, Q. Wen, Operations on soft sets revisited, J. Appl. Math. (2013), http://dx.doi.org/10.1155/2013/105752.


http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0005
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0010
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0010
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0010
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0010
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0010
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0010
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0010
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0010
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0010
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0010
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0010
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0010
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0010
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0010
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0010
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0010
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0010
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0010
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0010
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0010
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0010
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0010
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0010
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0010
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0015
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0015
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0015
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0015
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0015
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0015
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0015
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0015
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0015
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0015
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0015
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0015
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0015
dx.doi.org/10.1155/2011/479756
dx.doi.org/10.1155/2011/479756
dx.doi.org/10.1155/2011/479756
dx.doi.org/10.1155/2011/479756
dx.doi.org/10.1155/2011/479756
dx.doi.org/10.1155/2011/479756
dx.doi.org/10.1155/2011/479756
dx.doi.org/10.1155/2011/479756
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0025
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0025
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0025
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0025
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0025
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0025
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0025
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0025
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0025
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0025
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0025
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0025
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0025
dx.doi.org/10.1155/2012/404325
dx.doi.org/10.1155/2012/404325
dx.doi.org/10.1155/2012/404325
dx.doi.org/10.1155/2012/404325
dx.doi.org/10.1155/2012/404325
dx.doi.org/10.1155/2012/404325
dx.doi.org/10.1155/2012/404325
dx.doi.org/10.1155/2012/404325
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0035
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0035
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0035
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0035
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0035
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0035
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0035
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0035
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0035
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0035
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0035
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0035
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0035
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0035
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0035
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0035
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0035
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0035
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0035
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0040
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0045
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0050
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0055
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0060
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0060
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0060
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0060
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0060
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0060
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0060
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0060
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0060
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0060
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0060
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0060
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0060
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0060
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0060
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0060
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0060
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0060
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0060
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0060
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0060
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0060
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0065
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0065
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0065
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0065
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0065
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0065
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0065
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0065
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0065
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0065
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0065
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0065
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0065
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0065
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0065
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0065
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0065
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0065
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0065
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0065
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0065
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0065
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0065
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0065
dx.doi.org/10.1007/s13042-015-0461-3
dx.doi.org/10.1007/s13042-015-0461-3
dx.doi.org/10.1007/s13042-015-0461-3
dx.doi.org/10.1007/s13042-015-0461-3
dx.doi.org/10.1007/s13042-015-0461-3
dx.doi.org/10.1007/s13042-015-0461-3
dx.doi.org/10.1007/s13042-015-0461-3
dx.doi.org/10.1007/s13042-015-0461-3
dx.doi.org/10.1007/s13042-015-0461-3
dx.doi.org/10.1007/s13042-015-0461-3
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0075
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0075
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0075
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0075
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0075
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0075
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0075
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0075
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0075
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0075
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0075
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0075
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0075
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0075
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0075
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0075
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0075
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0075
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0075
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0075
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0080
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0085
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0090
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0090
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0090
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0090
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0090
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0090
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0090
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0090
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0090
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0090
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0090
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0090
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0090
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0095
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0095
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0095
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0095
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0095
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0095
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0095
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0095
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0095
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0095
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0095
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0095
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0095
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0095
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0095
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0095
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0095
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0100
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0100
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0100
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0100
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0100
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0100
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0100
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0100
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0100
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0100
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0100
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0100
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0100
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0100
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0100
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0100
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0100
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0100
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0100
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0100
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0100
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0100
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0105
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0105
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0105
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0105
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0105
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0105
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0105
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0105
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0105
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0105
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0105
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0105
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0105
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0105
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0105
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0110
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0110
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0110
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0110
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0110
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0110
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0110
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0110
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0110
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0110
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0110
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0110
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0110
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0110
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0110
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0110
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0110
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0110
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0110
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0115
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0115
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0115
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0115
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0115
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0115
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0115
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0115
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0115
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0115
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0115
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0115
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0115
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0115
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0115
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0115
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0115
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0115
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0115
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0115
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0115
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0115
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0115
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0115
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0120
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0120
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0120
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0120
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0120
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0120
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0120
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0120
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0120
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0120
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0120
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0120
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0120
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0120
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0120
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0120
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0120
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0125
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0125
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0125
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0125
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0125
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0125
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0125
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0125
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0125
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0125
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0125
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0125
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0125
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0125
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0125
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0130
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0130
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0130
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0130
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0130
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0130
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0130
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0130
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0130
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0130
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0130
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0130
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0130
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0130
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0135
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0140
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0140
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0140
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0140
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0140
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0140
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0140
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0140
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0140
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0140
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0140
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0140
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0140
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0140
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0140
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0145
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0150
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0155
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0160
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0165
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0170
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
http://refhub.elsevier.com/S1568-4946(16)30339-8/sbref0175
dx.doi.org/10.1155/2013/105752
dx.doi.org/10.1155/2013/105752
dx.doi.org/10.1155/2013/105752
dx.doi.org/10.1155/2013/105752
dx.doi.org/10.1155/2013/105752
dx.doi.org/10.1155/2013/105752
dx.doi.org/10.1155/2013/105752
dx.doi.org/10.1155/2013/105752

	Possibility neutrosophic soft sets and PNS-decision making method
	1 Introduction
	2 Preliminary
	3 Possibility neutrosophic soft sets
	4 PNS-decision making method
	5 Conclusion
	Acknowledgements
	References


