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ABSTRACT

In this paper, we introduce the novel concept of generalized belief interval-valued soft set (briefly,
GBIVSS) and examine their properties. Also, we define the nine types of operations (for example, subset, equal,
union, intersection, restricted union, extended intersection, complement, soft max-AND, and soft min-OR) on
the GBIVSS. The basic theoretical of the above nine operations are given. Based on the concept of GBIVSS, we
construct an algorithm to solve the soft decision-making problem, and extended their applicability with help of
illustrative examples. Finally, a comparative analysis study has been constructed and compared with the result
of Bashir et al.’s approach.

Keywords: Fuzzy set; Fuzzy parameter set; Interval-valued fuzzy; Belief interval-valued fuzzy set; Generalized
belief interval-valued soft set; Decision-making.

1. INTRODUCTION

In 1999, Molodove [1] developed the new notion it’s called ‘soft set theory ’. Recently, many
authors (e.g., [2-25]) extended notions of soft sets and gave applications to solve the soft decision-
making problems. In 2019, Vijayabalaji and Ramesh [26] proposed the concept of belief interval soft
set and explain their properties. Cheng et al. [27] presented the notions of GBIVSS with
application. In 2012, Wengqing et al. [28] introduced the notions of possibility belief interval-valued
soft set and its application in decision-making. In this paper, by combining between the belief interval
soft set and fuzzy parameter soft set, we will propose the concept of GBIVSS and its application in
decision making. The operations of GBIVSS are defined and the basic properties are explained.
Further, we suggest an algorithm (i.e., an application of a GBIVSS) to solve decision-making
problem. Finally, we present a comparison between our proposed approach and the Bashir et. al’s
approach [29].

The rest of this article is arranged as follows. In section 2 it is mainly introduced several
concepts related to fuzzy parameter set, interval-valued fuzzy soft set, belief interval-value soft set, soft
set, fuzzy soft set, and belief interval-valued soft set. In section 3, is about GBIVSS, which containing
their basic operations and structure properties. In Section 4 we explain an algorithm of GBIVSS for
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decision-making. Finally, in Section 5 conclusions are given.
2. PRELIMINARIES
We will provide a short survey of several required definitions in this paper as shown below.

2.1 Fuzzy parameter set. Khalil and Hassan [30] defined the fuzzy parameter set q in a parameter
set L as follows:

Definition 2.1 A fuzzy parameter set ¢ ; in a parameter set L is defined byg; : L — [0, 1] N1 €
LL, the membership value ¢ ; basically determines the degree to which l& L, belongs to the fuzzy
parameter set g ; (X) (¥ € X). The set of all fuzzy parameter sets will be denoted by (1)**

Now, we will introduce the notion of fuzzy parameter fuzzy parameter set as shown below.

Definition 2.2 Suppose thateg ;,22; € (1) € Then, the intersection, the union and the complement
are defined as

D) (@:Np:) X =g (X) 12 (X),
@) (g:up) ) =g: () Ve ), @) (@) X)) =1-g;(x).

Where q;, p: € ()" . Byg; Sp;, we mean that g;<p; W €L. Clearly, if g; S p;and p; S
oy then,ql=p£ N eL.

2.2. Interval-valued fuzzy set. We concept the notion of interval-valued fuzzy set [31] as
follows: Definition 2.3. Suppose that Int([0, 1]) represent the set of all closed subintervals of [0, 1].
We call S be an interval-valued fuzzy set over a set X if S: X — Int([0, 1]) (VX € X, S(x)) can be
written as

X
56 =0, 7

where s™(x) and s*(x) are referred to as the lower and upper degrees of membership an element x
to X, respectively, and it satisfy 0 <5 (X) <s*(xX) <1 (vx €X).

|xEI}J

Definition 2.4 Suppose that S and T be an interval-valued fuzzy sets over X, where

X
0= Fm e <<

Then the basic operations (i.e. complement, union, and intersection) are defined as follows:

(1) The complement of S is denoted by 5 < such that

5° (=

- =
[1—s*{x)1-5"(x]]

|xex}
(2) The union of Sand T is denoted by S U T such that

(5uT}={ al }

EX
Ve @ s Vel
(3) The intersection of S and T is denoted by S N T such that

X
snT) :{[s"(x}ht"(x},s*(x}ht*(x}]l XEI}'

2.3 Belief interval-value.

Desumpeter [20] proposed the notion of belief measure theory and Shafer [21] gave a thorough
explanation of the belief function. In the following, we introduce several basic concepts of the theory
of belief measure.

Definition 2.5 Suppose that X be a limited set of hypotheses (discrimination frame), 2% all
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subset of X and X< X.The structure of belief Dempster-Shafer has associated mapping M:
2* — [0, 1] such that a basic assignment function from subset of X into [0, 1] defined by, M
(M =0, Zgeax M(X) = 1. The focal elements that determinants are subsets of X are
called non-zero values.

Definition 2.6 (1) Let Bel: 2* — [0, 1] be a measure of belief for7< X,
Bel (7) =Z ey M) .

(2) Let PI: 2% — [0, 1] be a measure of plausibility associated with M such that for
any

T e X, Bel(Y) =X_— M(X).

(Xn ¥=0
Clearly, Bel(Y) <PI(Y). The interval [Bel(Y), P1(Y)] called the belief interval.
2.1 Soft set, fuzzy soft set, and belief interval-valued soft set

Molodtsov [1] proposed a new approach to the so-called soft set theory and Maji et al. [6-8]
introduced the concept of fuzzy soft sets.

An element F (traditionally, written as (F,.£)) of [0,1]%< (the set of all mappings from L to
[0,1]%) is also called a fuzzy soft set over .L indexed by the parameter set £, where [0,1]%* is the set of

all fuzzy subsets of 2. Vijayaballage and Ramesh suggested [26] the concept of belief interval-

valued soft set by combining belief interval-valued (Dempster-Shafer Theory) and soft set and
introduced several operations of belief interval-valued soft sets as shown below.

Definition 2.1 Let B* be a set of all belief interval-valued subsets of . A mapping @: £ — B¥* is
calleda belief interval-valued soft set over 2, where .L be a set of parameters.

It’s worth mentioning that for each parameter £, @(I) can be written by

o) == xex}

[Bslgn (=3Pl ()]

where, Bel 5y (x) € [0,1], Plpey(x) € [0,1], and 0 < Bel 5y (x) = Plggy(x) =1 (¥x € X0).
Definition 2.2 Suppose that @ (i.e., @: L = B*) € B* and P (i.e., P: £ — B¥). Then,

(1) The intersection between @ and P, denoted by D = @ r1 P (where H: £ — B* such that
L=10L NLy, =61 L), is defined by

H(x)(D = @D (x) n P(D(x)(Vx € X)

(2) The union between @ and P, denoted by D =¢Qup, (where D:L—B* such that
L=1L, UL,,1 e L),isdefined by

Q(x) JEL — L
_QxUPkx) LleELNL
PR = P(x) JAEL, — 4

(vx € X),
Definition 2.3 Suppose that @ (i.e., @ :.£ — BX). The complement @ of @<, is defined by

Qs ={( Y)x € X,1 € L}

[1 - PE@,:}(X},']. — Bel Q,::}(X}]
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2 Generalized belief interval valued soft set

Definition 3.1 Suppose that X (i.e., X be a set), L(i. e., L be a set of parameters), and (X, L) be
a soft universes. Let @: £ — B*{i.e., @, is a belief interval-valued soft set [26]) and g: £ — [0,1]
(i.e., g is afuzzy parameter set [30]). If @ :£ — B* x g, be a mapping, defined by

Qe (D = (Q{x), g(D(x))(x EX, L E L)

Then @, is called a generalized belief interval valued soft set GBIVSS over (X, £). Also, we can
write @ () as

={C »q(1)(x))]x € X}

[Bsl qq.h'x},P Qgrni=]
The set of all GBIVSS, denoted by (Ge)**< or (Ge*)*.

Example 3.2 Assume that X = {x4,%x5, %3} be a set of three epochal laptops and .£ be a set of
parameters containing iy represent ‘speed’, L3 ‘color’, and 13 represent ‘price 'with fuzzy parameter
qc. Then, @ (D (x) (i.e., xq,%2,x3 € X and I4,15,13 € L) defined by

Qe () = (7o 00 (5o 08), (1o 010),
Qa(2) = {55 07, (1o 090, (1 o 02)),
Qqlls) = {([DE 4]’ 0.8), ([DLM] 0.7), {[I}:Zﬁ] 0.5)}:

Also, we can express @, (1)(x) by the following matrix:

([0.3,05],02) ([0.2,0.4],0.8) ([0.1,0.6],0.7)

B ([0.2,05],0.7) ([0.1,0.6],0.9) ([0.1,0.8],0.2)
2, (W0) = ([0.2,04],08) ([0.1,0.41,0.7) ([0.3,0.6],0.5)

Definition 3.3 Suppose that @, (i.e., @ :£ = B¥ x q,) € (Ge)*“and p, (i.e.,
B,: L — B x p;) € (Ge)*<. Then, @, is a subset B, denoted by @, < B, if

(D) q(D(x) = p()(x) (vx € X), and
(2)Bel g (x) = Belp(g(x) and Pl ey (x) = Pl g (x) (Vx € X).

Example 3.4 Let X = {xy,x5,x3} be asetand £ = {I4,1,,13] be a set of parameters and by
Dentition 3.3, we have

Qe () = (7o 00 (5o 08), (1o 010),

Qq (i) = {7 o 0.0, (5o, 05D, (1 2 03)),

Qq(ls) = {(5 57, 03), (55, 07D, (o 0901
and

By (1) = {5555 0-3) (g oy 090 (55, 090},
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By (1) = {557 07, (o5 5 07, (5 0-90),
Bp(la) = {([[MI}B] 5), ([I}EDE] 0.9), ([0:25] 0.7}

Thus, @, (£)(x) € B, (£)(x) (¥x € X).
Definition 3.5 Suppose that @, (i.e., @ :£ = B¥ x q.) € (Ge)**and g, (i.e,

B,:L = B¥ x p.) € (Ge)** Then, @ isequal B,, denoted by ¢, = B, if g, = B, and B, < @,,.
Definition 3.6 Suppose that @, (i.e., @ :£ = B¥ x q.) € (Ge)*“and g, (i.e,

P,: L = B* x p) € (Ge)™* Then,

(1) The intersection betweeng_ and B,, denoted by D, = @, n B, (Where Hy: £ — B¥ x h.such
that

L=0 NnLy, = @1 L), isdefined by
Hp (1) = (H(O)(x), h(D(x))(x € X, 1 € L),

where
Hp(x)(1) = Qo (DN(x) nB(D(x) (x €X),
And h(1)(x) = min(g(D(x), p(1)(x)).
(2) The union between @, and B,, denoted by D, = @, u B, (Where Ds: £ — B x d such that

L =10, ULyl e L),isdefined by

D4 (1) = (D(D(x), d(D) (x))(x € X, | € L), where

Qq(x} JIEL:L_LE
_)Qu(x)UPR,(x) JEL NL,
D) = P, () JEL, — 44

x € X, and d()(x) = max(g(D(x),p(D(x)).

(3) The extended intersection between @_, and B,

Z_:L — B¥ wzpsuchthat £ = 4, U L,, 1 € L), is defined by
Z:(D =(Z(Dx),z(D(x)(x EX,1 € L),

denoted by z.=@Q,n..B (Where

where
Qq(}‘:} A€ Ly — Ly
_ Qq(x}ﬂpp(x} JIELlﬂLE
20 = P, (x) JEL, — 44

x € X, and z(1)(x) = max(g(D)(x), p (1) (x)).

(4) The restricted union between @, and B,, denoted by W, (x)(1) = Q. U,.-B, (Where
W,.:L—=B¥ xweysuchthat L=, NnL; =@, 1€ L}, is defined by

W, (D) = (WD) (x), w(l)(x)) (x € X, 1 € L),
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where
W, (x)(D = Q (N VE(D(x) (xeX),
and w(l) (x) = min(q(?) (x), p(D(x)).

Example 3.7 Let X = {xy,x5,x,} be a set and L = {£;, L, L3} be a set of parameters, where
Ly ={ly 1z} and £; = {I4,13] be subset of L. Then, @ (i.e., @ :; = B¥ x g, ) € (Ge)*Fand &,
(i.e, B,: £, = BX xp. ) € (Ge)*< is given by

Qq (&) = {55 5 0.7, (525,05, (5557, 09)),

[2.3,0.5]" [0.40.6]"
Qq(£2) = {(555,0.3), (527, 08), (25, 08)),
and,
_ ik | Xy xg
Pp{)c"l} - {-([D.E,D.E]J ﬂil'}i ([D.E,D.?] 1 ﬂi}: ([D.f;_.D.E-]J ﬂz}}:
Py (L) = {(—7,0.2), (——,03),(——,02)}
PV T Wgooa ' " Mozoa” 7 Vo.sog

Thus, by Definition 3.6 we have

_ Xy xXg g
Da(ly) = {([n.a,n.s]‘ 0.7), ([n.n},u.?]‘ﬂ'sl [0.4.0.7]" 0.9)},

Da(lz) ={(

Ty

0.3), (—2—, 0.8), (—=—,0.8)},

[2.5,0.5]" [o.z.0.4]" [0.3.0.4] "
_ k| Xz Xy
Dﬁ' (Eﬂ} - {-([D.Z,DA]J G'Z}J ([D.Z,l}.f-'_l]J []'3}1 ([[!'.4,.&4] L ﬂ'z} }.l
and
_ 1 g Xz
Hh ()51} - {([D.E,I}.E]J 0 4'}1 {[[!'.E,D.E]J 01}1 [U-E,E‘.E]J 0 2}}

Theorem 3.8 Suppose that By, C., D4 € (Ge)**. The following hold:
(1) By = By N By,

(2) By = By U By,

(3) By N, =C.M By,

(4) By uC; = C, U By,

(5) By n(C.nDg)=(By N Cc)N Dy,

(6) By U{C.uDgz)=(BpuC.)u Dg.

Proof. (1)-(4) are holding from Definition 3.6.

(5) Let C; (i.e., C.:Ly = BF x ¢c.,) € (Ge)** and Dy (i€, Dy:L, » BF x d. ) € (Ge)* . By
Definition 3.6, we have Hy = C.n Dy (where Hy:L — B* x h, such that L=, NL; = ® and
h,=min(ec(l4),d(l2)). Then B, n(C.nDg)=B, NH, (i€, B,:L3— BX x b.) € (Ge)*~.
Again, we suppose Ky = By M Hy, (where K:L — B¥ x k) such that £=4, nL;NL; and
k,=min{c{l4),d({l.),b{I1;)) (¥x € X, 1 € L). So,

Hk=BbUCEUDﬂ| (1}
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On the other side, let By (i.e., B,: L3 — BF x b, ) € (Ge)**, and C; (i.e.,C: L; = B xc.)
£ (Ge)**. By Definition 3.6 we have M, =B, nC, (where M,.:L— B¥ xm, such that
L= nLy) and my = min(b{l,),c(I:)). Then (B, nC.)n Dz = M, 1 D;. Again, we suppose
Ag=M,nD; (where A_:L—=B¥xa;) such that L=0{5HnL;NnL3) and
i, = min{b{ly),c{l2),d{I5)) (¥x € X, 1 € L). So,

A, =EFB,nC.nD; (2)
From (1) and (2), we get on
K x)=A.(x) (¥x X, 1) So(5)is holding.
(6) is similar to (5).
Theorem 3.9 Suppose that By, C., D € (Ge)**. The following hold:
(1) By = By Upgs By,
(2) By = By Ngar By,
(3) By Ugas Cc = € Upge By,
(4) By Mgy €c = Co Mgye By,
(5) By Maxt (Cc Maxe Da) = (Bp Maar €) Mazr Do,
(6) By Usgs (CcUpas Da) = (Bp Upgs Cc) Upas Da-
Proof. (1)-(4) are holding from Definition 3.6.

(5) Let C; (i.e., €.:L; = BX x ¢ ) € (Ge)** and Dy (i€, Dy:L, - BF x d. ) € (Ge)* . By
Definition 3.6, we have Hy = C. Mgy Dy (Where Hy: £ — B* x h, such that £L=.L; UL, and
hy = max{c(ly),d{I,)). Then

(i JAEL — L
_jc.nb;  JlELNL
H(x}(s}_ Dr:.! ,EELE_L-_I_.

X € X.AS By Mage (Cc Maar Dg) = By Moz Hy (I8, Bp: L3 = BX x b ) € (Ge)**. Again,
we suppose Ky, = By, Mg.r Hy, (Where Ky: L — B¥ x k) suchthat £ = .L; UL, U L3 and

k,=max{c(ly),d{l.),b{I;))(¥x € X, 1€ L). Then

(By(x)(D) JAE L — (L — L)

C.(x)(1) A€ Ly —(Ly —L3)

DdE::? W JEELE—:::L:L—L?
_45}3‘5”5&5\? AELoN{L;— L

KOO =15,mnc. L€ L3N (£ — £3)
By (x) N Da(x) JAE LN (L3 —Ly)

By(x) N C{x)NDs(x) JEL N{LN L)

%

S0, Ky = By Mgy Cc Mgy Dy (3}
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On the other side, let By, (i.e., By: L3 — B¥ x b, ) € (Ge)**, and C; (i.e,C.: L, = B¥ xc.)
£ (Ge)**. By Definition 3.9 we have M,, = By M..:C. (Where M,,:£ — B¥ xm, such that
L=L0 UL;andm,; = max(b(l,),c(I:)). Then

By, Jde Ly — L
_JB,uc, efng,
MW =1, Q€L — Ly

XxEX. AS By Mawr (Co Mage Dg) = My Mawe Dy Again, we suppose A, = My, Mgy Dy (Where
AL = B¥ wagysuch that £ =0, UL, UL; and ay = max{c(ly), d{l;),b(13)) (Vx € X, 1 € L).
Then

(B, (x)(1) JEL — (L — L)

C.00(0) LE Ly — (L — L)

C o0 Do) et
_4£'Exﬂﬂ,ix AELn{L; -0

A0 =15 0nc.o LEL N (Ls — L)’
By(x) N Dy(x) JEL N(Ly — L)
Bpix)NnC.(x)n Ds(x) JEL N{L; NLY)

\

So,

Az =By Maxe CcNgxe Da (4)
From (3) and (4) we noted that
Kre(x) = Ag(x)

(vx € X,1 € L). So (5) is holding.

(6) is similar to (5).

Definition 3.10 Suppose that @ (i.e., @ : £ = B¥ x q.) (Ge)*<. The complement g, of @Z, is
defined by

= 1
[1-Plgpixh1l—Belgp =] !

Qs =1( —g()(x))|x €X, 1 € L}

Example 3.11 (Continued from Example 3.2), The complement @z is computed by

Q5 () = (oo 08) (5o 02), (52, 030},
Q5 () = ({55 03, (g O, (i 08D,

Q5 () = (o577 00, (5025, 03), (o 0.5)).
Theorem 3.12 Suppose that By, C, € (Ge)**. The following hold:
[By Maze Cc] = By U CE,
(2) [By U Cc)° = By Mewe CE,
() [By NC.)° = By Uypes CE,
(4) [By Uyes €l = By N CE.
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Proof. (1) Let By, (i€, B,: L, = B x b, ) € (Ge)** and (. (i.e., C: £, = B¥ x ¢ ) € (Ge)™*.
By Definition 3.6 (4) we have Dy = By, Mg, O, Where D0 — B¥ = d

Bp(D(x) JdEe L — L
_)B.o@nc.0w  enns
PO =1 e Nel— Ly

suchthat L =L, UL, forallI € £, Wx € X, and d; = max(b._,c._ ). Then, by Definition 3.10
[By M Cc]° = D;

B JEL 1,
e < BEDWUCEOE  1EL N L
MR FO® JEL—L

VIeEL VxeX,and1 —d,=max(1— by, 1—c; ) (5)

On the other side, by Definition 3.6 (1) and Definition 3.10, we have E, = B; u C£, where
E.:L = B¥ xe,

BE(D(x) L€ L — L
_JBEOM@UCEOE LNk
EOW® =1 e ) €L — Ly

suchthat L =L, UL, VIEL xE€Xand e, = max({1 — b, 1—cg) (6)

Then, from (5) and (6) we get on DS(1)(x) = EZ(1)(x) (V1 € L,x € X). Hence, (1) is holding.
(2)-(4) are similar to (1).

Definition 3.13 Suppose that @g(i.e., Q. :L, = B¥ xq.) (Ge)** and Bp(ie,

By Ly = B* A Pr;) (Ge)*< Then,

(1) The soft max-AND operation between @, and B,, denoted by D, = @, A B, (where
Dg:L; X Lj = B Xdqg,ry) is defined by

D, = ud Ld(ll; € X1,
d {([BE:Dd':ti-tjl":x}’mﬂ'd':I[-f_,-')ljr_\] ( i }}(x}}lx ]’

where [BEED,-_.-(!,;.!J-'} (I}J P'ED,-_.'I:h;.!J—'} (X::l]

"
r

1
= ([E (BEE gl (X} + EEEPF{!J-'}(X}} - E mEX{BEEqu!GI{x}J BE‘EPFUJ} (x}}J

2 1
3 (P Qi1 (x) + Pipp.::j-} (x)) - Emax{P.qu,:m(x}J PEPFI:!J-'}EX}}]}
and

d(i i E}-} (3(.'} = EI.X(L]'J:[, p*':_f}
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(2) The soft min-OR operation between ¢@_ and g, denoted by H, =@, ¥ B, (where,
Hy: Ly X Ly = B X hygo ) is defined by

H, = = L h(l, X
R {([BE:Dli'::[-:j:":x}’P:Da"::[.iJ-'jl:x_‘l] ( i }}{x}}lx }

where
[B elp (1.0 i (x), P (150 Jj{X}] =
([§ (Belg,(p (x) + Belp,(1)(x)) — § min{Bel g,y (x), Belg,(1;) ()}, E (Pl () +
1,
Plp,(1p(x)) — 3 min{Plg, iy (x), Plpyn (x)3])
and

h(i ir E}-} (x} = min(ﬁ'ﬂp pﬂ_,—'}

Example 3.14 (Continued from Example 3.4) (1) The soft max-AND operation b; = @, A BE,.
Then, from Definition 3.12 (1) computed by

Dally) = {(525,09), (5327, 09), (555,09)}

[0.L.0.5]"

Da(£) = ({555 0.7 (5o 07, (07, 0.9)),
Da(£3) = (555,09, (555509, (555, 0703

(2) The soft min-OR operation H;, = @, ¥ B,. Then, from Definition 3.12 (2) computed by

Hy (6) = (555700, (55, 08), (55, 0.7),
Hy (L2) = {([DE 0.6]° ,0.1), ([GIEB] 0.5), ([u;;s] 0.3)},
Hy(L3) = {([DE 0.6]" 0.3), ([u;:m] 7, [D:;E] 5)}:

4 Application of generalized belief interval valued soft set in decision-making

In this section, we will present a novel method on generalized belief interval valued soft set for
soft decision-making.

Example 4.1 Let X = {xy,x4,..., %} be a set of element, £ = {i4,15,...,1;} be a set of parameters
(where 7= and & are natural numbers), and @_ € (Ge)** (.., Qq:L; = B¥ xq.,) is defining as
follows:

QI‘-TUE} = {( — L Q(Ei}(xr}}lxr S JC}, Where

[Belggini=rlPlg gy ixr]
0= BE‘EQQ,::G(X?.} = Pi@q.::ﬂ,(xr} = 1.

Now, we will define two operations as follows (which we can reduce @, (1) to 5.(I;) (i.e., belief
interval valued soft set):

(D) w)x,) = Plg,ay () % g (x,).

(2)
f::('gz')(xr} = (BEEQQI:ED(X-?’} + q{si}(xr}) - Bez@qlzlﬂ(xr} X q{si}(xr)'vxr EX, 0= 'P(ia](xr} = f(si}(xr} =1,
such that

S:(1:) ={(

e x,
[ aux:nf- 2y P € X3
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where 0 = @ {I;)(x,) = &(1;)(x,) = 1.
Next, we present the below algorithm.
Algorithm
Step 1. Input @ € (Ge)**,
Qq (1) = {( Y ,q (1) () %, € X},

[Belgg i ierdPlg gy ixr]

Step 2. Reduce @, (1) to 5.(1;) (i.e., belief interval valued soft set)) as

S5.(1; € X1,
)= e Fe €0
where 0 = @ (I)(x,) = £(I)(x,) = 1.
Step3. Compute the choice value C, such that

C,= ['E;{JJ'EE] = [E![E.ﬂ 1:!‘](5 i}(x?‘}lz:[ﬁl: EU z}(xr}] forall I; € £Land x,. € X.

Step4. Compute the score IR, which is calculated by B; = 3 ['E:'i- - E:E}] + ['Ei- - lﬂi}-] for all
i,j=12,...,n

Step5. Determine the best choice
X = maxx;-EI{]Ei }
The following example, we show that the principal and steps of the approach to decision-making
proposed in our paper.

Example 4.2 Assume that there is X = {x4,%x5, x5, x5} be a set of four applicants for a job in a
large company and this company requires a set of four parameters for applicants, where .C be a set of
parameters containing i, represent the experience factor, i, represent presentable, I represent the
language factor, and I, represent work under pressure. By above algorithm we will obtain the
following.

Step 1. The evaluation date can be given by g@_ € (Ge)** as

Qq(l) = ({5755, 08), (5 2 04), (o 03, (5 o5 06)),
Qe (1) = {555 08). (o 07D, (o7 09), (515, 0.9},
Q1) = {5555, 09, (55, 0.2), (5, 03), (50, 0.1,
Qq () = ({5577 0.1 (5 o 0D, (s 06), (55555, 040}

Step 2. By computing ¥(1;J{x,) and &{1;)(x,.) (vi,r = {1,2,3,4}) as follows:
P(l)(x) = 0.4 x 0.5 = 0.2, £(11)(x;) = (0.2 + 0.5) — 0.2 x 0.5 = 0.6.

By the same way, we get on the following Table 1.
Table 1:40(I;){(x,)and £{1,0(x,.)
L 1 1 1 Ly

&

% [0.20, 0.60] | [0.72, 0.82] | [0.45, 0.94] | [0.18, 0.68]
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X [0.28, 0.58] | [0.35, 0.82] | [0.12, 0.52] | [0.40, 0.55]
X [0.15, 0.65] | [0.35, 0.60] | [0.09, 0.46] | [0.06, 0.64]
Xy [0.07,0.37] | [0.18, 0.44] | [0.24, 0.76] | [0.32, 0.58]
Then, we compute the 5.(x,.) (where » = 1,2,3,4) as
X Xy X
Ss(h) = JL'[[:- uc-e.c-] [0.28,058] ' [0.15,0.65] [013,5531}
Ty g Ty
$s(l2) = {[I}'.'-’Z_.DB"] [0.35,0.82] " [0.35,0.60]° [04[:-[:'55]}
X Xy Y
Ss(la) = JL'[[:145.,[:”}4] [012,052] ' [0.09.0.46] " [0.06.0. 54]}
Ss(la) = { - = 1.

[0 070, 3?] [0.18.0.44] ' [0.24,0.76] ' [0.32,0.58]
Step 3. By computing the choice value T, as shown in Table 2:

Table 2: The choice value T,

£ I 1 I3 1y C,.

% [0.20, 0.60] | [0.72, 0.82] | [0.45, 0.94] | [0.18, 0.68] | Ty =[1.35, 3.04]
% [0.28, 0.58] | [0.35, 0.82] | [0.12, 0.52] | [0.40, 0.55] |C5=[1.15, 2.47]
P [0.15, 0.65] | [0.35, 0.60] | [0.09, 0.46] | [0.06, 0.64] |C3=[0.65, 2.35]
%y [0.07, 0.37] | [0.18, 0.44] | [0.24, 0.76] | [0.32, 0.58] |C.+=[0.81,2.15 ]

Step 4. By computing the score result of i;, we get

Ry =(1.35—135+3.04 —3.04 +1.35 —1.15+ 3.04 — 2,47 + 1.35 — 0.65 + 3.04 — 2.35 + 1.3
3.04 — 2.15) = 3.59.

Similarity, B; = 0.51, B; = —1.97 and
R, = —2.13.
Step 5. By Step 4, the best choice is x; .

5. Comparison with existing works

In this subsection, we will compare the proposed approach and Bashir et al.’s approach [29] based
on generalized belief interval valued soft set.

Example 5.2 ([29, see Section 6]) Suppose that there are three schools in universe
X = {x4,%x5,x3} and the parameter set £ = {I4,1,,13,14,05 15} which indicates a specific criterion for
the schools 14 stands for international, I, stands for English, 5 stands for high efficiency, 14 stands for
modern, I stands for full day, and I, stands for half day.

Step 1. Now the evaluation data of possibility intuitionistic fuzzy soft set (briefly, PIFSS) [29] given
as:

Qa(h) = {(DME} }(MM} 0.4), (DEM} 0.5)},
s ()= {( { 0.0,0. 1} 0.9), (u:u.i;.uj’ﬂ'aj (09[:-1} 0.2)},
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Qq(13) = {( o504, (55 03), (5o o O
Step 2. Then by step 1, we can transform PIFSS [29] to GBVSS as.
Ss(h) = J[[I{] 05, ﬂ 377’ [0.1;2:].?8]’[{].2;;.55]}’
XA X
Ss(l2) = {[ﬂ EISEI EIEI] [G.EIGELEI:J]’[EI.{]ZJE:ZI.':‘JZ]}’
5.13) = { - ]

[0.12, EI ?5] [0.12,0.65] '[0.03,0.64]
Satisfy, 0 = Bel g3 (%) = Plg s (x) =1 (¥x € X).

Step 3. By computing the choice value .., we get on the following Table 3.

Table 3: The choice value T,

L I 1 I3 C,

4 [0.050.37] | [0.12,0.78] | [0.20,0.65] |@C4=[0.52,1.13]
% [0.08,0.00] | [0.00,1.00] | [0.02,0.92] |C.=[0.24,1.84]
x; [0.12,0.76] | [0.12,0.65] | [0.03,0.64] |C3=[0.252.21]

Step 4. By computing the score result of &;, we get

B, =(113—-184+113 —-221+025—0.24+025-0.25) = —1.78.
Similarity, we can get By = 0.32 and R; = 1.46.

Step 5. By Step 4, the best choice is 1.

The comparison between our proposed approach and Bashir et al.’s approach [29] is presented by
the following Table 4.

Table 4: The comparison between our proposed and Bashir et al.’s approach

Ranking Best Choice
Bashir et al.’s approach [29] X3 =Xy > X3 X3
Our approach X3 = Xg =X X3

By above Table 3, we notice that there is a difference between the decision in our proposed
approach and Bashir et al.’s approach [29] that relied on the comparison table (i.e., there is an error in
relying on the comparison table [32]). Therefore it becomes clear that our decision is the correct one.
However, our proposed decision-making approach can successfully avoid and solve the above issues.

6 CONCLUSION

In this paper, we introduced a new concept which is generalized belief interval valued soft set and
its application in the decision-making problem. First we present the concept of basic properties, and
also explain the properties of GBIVSS. After that, we developed an algorithm to solve decision-
making problem on GBIVSS and illustrated it’s applicability throw a nonmoral.

In the future, we seek to extend each of these papers[33-38] and reviews into different
mathematical applications.
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