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ABSTRACT

The concept of intuitionistic fuzzy sets and its generalizations play a vital role in modeling uncertainty and vagueness
involved in deferent field of science. Recently, generalized interval valued intuitionistic fuzzy sets (GIVIFSgs) were
presented by Baloui Jamkhaneh (2015) and he defined some operations over it. In this paper, defined arithmetic mean
operation and geometric mean operation over GIVIFSgswere proposed and few theorems were proved. In addition,
some of the basic properties of the new operations were discussed. By using these new operations, a prioritization
method for generalized interval valued intuitionistic fuzzy judgment matrix was proposed.

Keywords: Generalized interval valued intuitionistic fuzzy sets, generalized intuitionistic fuzzy sets, arithmetic mean

operation, geometric mean operation.

1. INTRODUCTION

After the introduction of fuzzy sets by Zadeh (1965), as
an extension of crisp sets, a number of generalizations
of this concept have come up. The intuitionistic fuzzy
sets (IFSs) introduced by Atanassov (1986) is one
among them. He defined some operations (as U, N
,+, .)over IFSs. IFSs are a powerful tool to deal with
vagueness and use it most comprehensive than fuzzy
sets. Atanassov (1994) introduced operations @ and $
over the IFSs. Later on, researcher defined different
operations over the IFSs. For example: De etal. (2000)
Riecan and Atanassov (2006) Liu et al. (2008) Vasilev
(2008), Riecan and Atanassov (2010) Parvathi et al.
(2012) Wang and Liu (2013). Following the definition
IFS, Atanassov and Gargov (1989) introduced interval
valued intuitionistic fuzzy sets (IVIFSs) with several
properties on IVIFSs and shown applications of
IVIFSs. The membership and non-membership degrees
of IVIFSs are intervals instead of real numbers, then it
can contain more information.So IVIFSs are more
powerful in dealing with vagueness and uncertainty
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than IFSs. Zhang et al. (2011) introduced a generalized
interval valued intuitionistic fuzzy sets. Hui (2013)
introduced some operations on interval valued
intuitionistic fuzzy sets. Broumi and Smarandache
(2014) introduced operations @ and $ over interval
valued intuitionistic hesitant fuzzy sets duo to Zhiming
Zhang (2013) and studied several important properties.
Zhao et al. (2016) studied derivative and differential
operations on interval valued intuitionistic fuzzy.

Baloui Jamkhaneh (2015) considered a new generalized
interval valued intuitionistic fuzzy sets (GIVIFSgs) and
introduced some operators over GIVIFSg. He studied
the various basic operations like union, intersection,
subset, complement and etc..All operations, defined
over IVIFS were transformed for the GIVIFSg case. In
this paper, our aim is to propose two new operations @
and $ over GIVIFSgs and we will discuss their
properties and propose amulti-criteria group decision
making method based on the new operations.
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2. PRELIMINARIES

For completeness, some operators and necessity
definitions on GIVIFSgs are reviewed in this section.
Let X be a non-empty set.

Definition2.1(Atanassov,1986) An IFS A in X is defined
as an object of the form A = {(x, us(x),v4(x)) : x €
X} where the functionsp,:X —[0,1] and v, : X »
[0,1] denote the degree of membership and non-
membership functions of A, respectively and 0 <
Ua(x) +v4(x) < 1foreachx € X.

Definition2.2 (Atanassov& Gargov, 1989) Let X be a
non-empty set. Interval valued intuitionistic fuzzy sets
(IVIFS) A in X, is defined as an object of the form A =
{(, My (x), Ngy(x))|x € X} where the functions
My (x):X > [I] and Ny(x):X - [I], denote the
degree of membership and degree of non-membership
of A respectively, where M, (x) =
(Mg, (x) , Myy ()] ) Ny (x) =
[Nag (), Nay ()], 0 < Mpy (x) + Nyy (x) <1 for
each x € X.

Definition2.3Let[I] be the set of all closed subintervals
of the interval [0,1] and M, (x) =
[Myy, (%), May ()] € [1] and Ny (x) =
[Ny, (), Nyy ()] € [I] then Ny (x) < M, (x) if and
only ifN,, (x) < My, (x)and Ny (x) < My ().

Definition2.4(Baloui Jamkhaneh & Nadarajah ,2015)
Let X be a non-empty set. Generalized intuitionistic
fuzzy sets (GIFSg) A in X, is defined as an object of the
form A = {(x,us(x),va(x)) : x € X} where the
functions u, : X - [0,1] and v,: X — [0,1], denote the
degree of membership and degree of non-membership
functions of A respectively, and 0 < p,(x)% +

vA(x)5S1 for each x€X and 6 =nor %,n=
1,2,..,N.

Definition2.5(Baloui Jamkhaneh, 2015) Let X be a
non-empty  set. Generalized interval valued
intuitionistic fuzzy sets (GIVIFSg) A in X, is defined as
an object of the form A=
{€x, My (x), Ngy(x))|x € X} where the functions
My (x):X > [I] and Ny(x):X - [I], denote the
degree of membership and degree of non-membership
of A respectively, and M, (x) =
(Ma, (), My ()], Ny (x) = [Ny (x), Ngy ()]
where 0 < M, (x)% + Ny (x)8 < 1, for each x € X
and 6§ =nor %,n =1,2,..,N. The collection of all

GIVIFSg(8) is denoted byGIVIFSg(5,X). A GIVIFS
value is denoted by A=

(M, (_X) s Myy (O, [Nap (), Ngyy (1) for
convenience.

Definition2.6 The degree of non-determinacy
(uncertainty) of an element x € X to the GIVIFSg Ais
defined by

ma(x) = [map (x), may ()] = [(1 - 1"[,4111(95)(S -

Nay(0)3)5, (1= My (1) — Ny (0)9)].

Definition2.7 For every GIVIFSgA =
{{x, Ma(x), Noy()) : x € X}, we define the modal
logic operators “necessity” and “possibility”.

The Necessity measure on A:

04 = {( o, [Ma1,0), May GO, [(1 — My (2))5, (1
Map (0))5]) : xe X},

The Possibility measure on A:
1
04 = {(x, [(1 — Ny ()5, (1 -

NAL(x)S)%] s [Nap (), Nay (2)]) ¢ xe X3

3. MAIN RESULTS

Here, we will introduce new operations over
the GIVIFSg , which extend two operations in the
research literature related to IVIFS. Let X is a non-
empty finite set.

Definition3.1For  every  GIVIFSg  as A=
{{x, My(x), Ny(x)) : x € X} and B =
{{x, Mg(x),Ng(x)) : x € X} we define the arithmetic
mean operation and geometric mean operation as
follows:

i A@B = {(x,Msep(x), Ny@p(x))x € X},

5
,

1
Myep(x) = [(E (MAL(x)S + MBL(x)6)>

(% (MAU(x)S + MBU(X)‘S))‘%]:

1

Np@p(x) = [<% (NAL(x)5 + NBL(x)lS))a:

(3 (a0 + N5y 0%))']

ii. A$B = {(x,My5p(x), Nagp(X)}x € X},
MA$B(X) = [\/MAL(x)-MBL(X):\/MAU(X)-MBU(X)L

Nygp x) = [\/NAL(x)- Ng,(x), \/NAU(x)- Npy (x)].

Example3.11f A = {{x,[0.2,0.3],[0.3,0.4]) : x € X}
, B= {(x,[0.3,0.4],[0.2,04]) : x € X}, 5 = 2,
then the arithmetic mean operation and geometric
mean operation as follows:

A@B = {(x,[(1(022 +03))% (2 (037 +
0.42))z], [(é( 0.32 + 0.22))z, (%(0.42 +0.42))3],) :
xe X} = {(x,[0.2549,0.3535], [0.2549,0.4]) : xe X},

A$B =
{(x,[V02x03,V0.3 % 0.4],[V03x 0.2,v/0.4 x 0.4]) :
xe X} = {(x,[0.2449 ,0.3446], [0.2449,0.4]) : xe X}.
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Theorem3.1For every two GIVIFSgs A and B, we
have

i A@B isaGIVIFSg,

ii. A$Bisa GIVIFSg.

Proof. (i)By using Definition2.4, we have

Maapy (X)® + Nyopy(x)° = %(MAU(JC)‘Y +
MBU(x)S) + %(NAU(X)a + NBU(X)a)l

= %(MAU(x)S + Ny ()% + %(MBU(X)‘S +
NBU(x)a)v

<s+5=1

Finally, it can be concluded that A@B € GIVIFSgs.

(ii)By using Definition2.4, and v/a%. b% <2 (a® +
b%) , we have

Myspu(%)° + Nagpy (x)® = ( My (x). Mpy (x))° +
(v Nay (x). NBU(X))S,

< ; (Muy(x)® + Mgy ()°) + ; (Nay () +
NBU(x)a)r

< % (May ()% + Nay (2)%) +% My () +
Npy(x)%) < 1.

Finally, it can be concluded that A$B € GIVIFSgs.

Theorem 3.2For every two GIVIFSs A, B:
(Idempotent laws)

i. A@B = B@A,
ii. A$B = B$A.
Proof. (i)By using Definition3.1, we have

Maan () = [(3(Mau C° +

1

M5 (%)) (3 (Ma 00 + My )?) )

E],

= [(% (MBL(x)6 +

My, (x)5)>3 ) (% (MBU(x)s'i'MAU(x)S))E] =
Mp@a (x),

1 3
Ny@p(x) = [<§ (N4 ()% + NBL(X)‘S)) )

1

G (NAU(X)5 + NBU(X)6)>E]|

5
)

1
= [(E (NBL(x)a + NAL(x)6)>

G (NBU(X)5+NAU(JC)5))E] = Np@a ().

669

The proof is completed. Proof (ii) is similar to that of

(i)
Theorem 3.3 For every two GIVIFSs A, B:
(Commutative laws)

i A@A = A,
ii. A$A = A.

Proof. These also follow from Definition3.1.

Theorem 3.4For every two GIVIFSs A, B:
(Complementary Law)

i A@B = A@B,
i, A$B = A$B.

Proof. (i) Since A = {{(x,N,(x),M(x))|x € X},B =

{(x, Ng(x), Mg (x))|x € X} we have
A@B = {(x,Mz@z(x), Njaz(x))|x € X},
A@B = {(x, N5 (x), Mias ())|x € X}.

Since
1 1
Migs () = [(5 Nar 0 + Ngy (%)),
(2 Nap G® + Npy (0)9))3] = N (o),
1 1
Nias () = [(5 My ° + Mg, (0O%)),

(2 (May @) + My 0%))5] = My ).

Therefore A@B = A@B.The proof is completed.

Proof (ii) is similar to that of (i).

Theorem3.5For every three GIVIFSgs A, B and

C,(Associative Laws)

i (A@B)@C = (A@C)@(B@C),
i, (A$B)$C = (A$C)$(BSO).
Proof. (i)

1 1
Muepyec® = [( > (Ma@p(x)° + M, (x)°))5,

(2 (Mapmu () + Mcy ()31,

1/1 1
= 16 (5 (Mas()® + M5, (0?) + M, (9 ) 3,

(% (% (May ()° + My (0)°) + MCU(x)‘S) )%],

= {(x, (% (% (MAL(x)6 + MCL(x)(S) +
2 (Mar ()% + M (%)) )5, G (2 (May (0)° +

Moy ()®) + 2 (Mpy (00° + Mcy (%)) )3) s xe X},

= Muecyesec)(X)-
And
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Maomec(®) = [(5 (Vaone (P + Neu GO,
(2 (a0 + Ney (O],

= 1G (5 (V0O + Nay (%) + Ny (O°) 3,
C (2 (Nay@)? + Npy 0®) + Ney)?) 3],

= (2R + Ney (%) + 2 (3,00 +
Ny (x)s)))%. (3 (a0 + Mey2?) +
M0+ M)

= Nuecyesec)(X)-

Proof is complete.

(i)

M(A$B)$C(x) =

[\/MA$BL ()M (%), \/MA$BU(x)MCU(x)]v

= [J\/ My, (%). My ()M (x), \/\/ My (%). Mpy (x) My ()],

= [\/JMAL(x)MCL(x).JMBL(x)MCL(x).

J\/MAU(X)MCU(X)-\/MBU(X)MCU(x)]I

= Mascyscesc (%)

Niaspysc(x) =
[\/NA$BL(x)NCL (), \/NA$BU(x)NCU )],

[JV Ny, (x). Ny, (x)N¢ (%), \/\/ Nyy (). Npy (x)Ney (x)]

= [\/\/NAL(x)NCL(x)- \/NBL (x)N¢,, (),

\/\/NAU(x)NCU (0).+/Npy (O)N¢y ()],

= Nascys(asc) (1)
Proof is complete.

Theorem 3.6 For every three GIVIFSs A, B and C:
(Distributive laws)

i. (AUB)@C = (A@C)U(B@0),
ii. (ANB)@C = (A@C)N(B@C),
iii. (AUB)$C = (A$C)U(BSO),
iv. (ANB)$C = (A$CH)N(BSC).

Proof.(i) Since AUB =
{(x, max(MA (x), Mg (x)), min(Ny(x), Ng (x))): xe X},
we have

1 )
Muumac =[G (max(My, (x), M, (x))

+ My (095,
1 6 1
(E (max(May (x), Mgy (x)) + Mcy(x)%))3],
1 .
= [(E (maX(MAL(x)5, Mgy, (x)ﬁ) + Mc¢,, (x)S))g'
1 .
G (max(May (), My (x)°) + My (2)2))2],

1 1
= [<max (E (MAL(.X)S + MCL(x)s)'E(MBL(x)S

1

+ MCL(x)5))>5,
(mae (5 (M (0 + My (%), 5 (M ()°
+ Mey (%) ],
= Muecyusec)-
Nuupec

1 5
= (G (max(N, (), Ny ()
11 s
+ Ne, (0)9))3, (E (max(NAU(x), Ngy(x))

+ NCU(X)S))%];
1
= [(E (maX(NAL(x)E' Ng, (x)s)
11
+ Ney ()5, G (max(Naw (2)°, Npy (%)

+ Ney @)°))3],

(max G (N4 ()% 4+ Ny (0)9), % (NpL ()% +

1

NCL(x)S)))E: (max G (Nay(0)° +

1

Ney (20,2 (M, 0P + Ny (%)) )|

Nuecyusec)-

Proof is complete. Proof (ii) is similar to that of (i).

Meausysc = [/ max(M (), Mp, (). Moy ),

Jmax(May (), My (). Moy GO,

= [fmax(Ma, ()M ey (), Mpy (M (),

JmaX(MAU(x)MCU (), Mgy (X)Mcy ()],
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= Muscyuese- No(aes) =[(1— %(MAU(X)(S + MBU(X)J))%' 1-
And %(MAL(X)s + NBL(x)5))%],
Nusysc = [\/maX(NAL(x);NBL(x))-NCL(x)r 5

= [(% ((1 - MAU(x)S) + (1 - MBU(X)S))> ,

\/maX(NAU (), NBU(X))- Ney (x), 1 .
(E ((1 - MAL(x)B) + (1 - MBL(x)a)))E];

= [ fmax(Mau (N, (), Now GOV, (),

= Npa@oB-

Thereforen(A@B)= oA@nB.Proof is complete.

\/maX(NAU (x)N¢y (%), NBU(X)NCU(x))].
(ii)By using Definition3.1 and definition of Necessity

= Nascyu(ssc)- measure, we have
Proof is complete. Proof (iv) is similar to that of (iii). AS$B ={(x, M5, Nagp): x€ X}
Theorem3.7 For every two GIVIFSgs A and B, we :{(x, [VMa, (). M, (x) , /My () My (O], [(1 —
have (inclusion laws) P
. If A © B then A@B c B, (v MAU(")'MBU("))S (-
i, If A B then A$B C B. (VM2 G- M G)) 3] s xe X}’
Proof. (i) ifa < b thena < (3 (a® +b%))s < b. In
this case, proof is clear. 0A$0B = {(x, Moasup, Noasos) © X€ X}=
((:iligairfa < b then a < Vab < b. In this case, proof is {(x’ [\/MAL(X)-MBL(X) r\/MAU(x)-MBU(x)]J
Corollary3.1 For every two GIVIFSgs A and B, we [J(l — My (0)®)E(1 — MBU(x)‘*)%,J(l — Ma (0)9)3(1 — My, (x)%)0) :
have (Absorption laws)
xe X,
i, A@(AUB) c AUB,
i A$(AUB) c AUB, To prove O(A$B) c OB$0OA, it is enough to prove
ND(A$B) > NDA$E|B' It is clear
- A@(ANB) = 4, 0< (\/a_‘5+ m)z, therefore
iv. A$(ANB) c A. s
, 0<a®+b%-2(Vab),
Proof. Since A c AUB, ANB c A , proofs are
clearusing Theorem3.7. 0<a’+b%+(1+(ab)®)— (1 + (ab)®) —
5

Theorem 3.8 For every three GIVIFSs A, B and C: 2(Vab) ",

)
. 0(A@B) = DA@OB, (1- a%)(1- b%) <1+ (ab)®—2(Vab),
ii. 0(A$B) c DAO$B, 1-ad)(1- b)) <1- (\/E)&.
i, 0 (A@B) =0 A@ 0 B,
iv. 0 (A$B) D0 A$ 0 B.

Proof is complete.

Proof.(i)By using Definition3.1 and definition of

. (ii)By using the definition of Possibility measure, we
Necessity measure, we have

have
0(A@B) = {{x, Moues) » Nowes)) * X€ X}, 0 (A@B) = {(x,Myca@p) » Nocaas)) : x€ X}.
since Since
1
— 5 1 1
Maen) = 1(3 (Ma. () Mya@p) = [(1 = E(wa(x)‘S + Npy (%)%))3,
11
+ Mp(x)9))3, (5 (Myy (x)° 1
oyt o (1= 2 + Nps 9))]
+ Mpy (x)°))?] = Muaeos 2
and

= (G (1~ Ny (@) + (1 = Ny @),
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G (1= Nap %) + (1 = Ny )51,

= Mys@08:

0A={(x, [(1 — Ny (0%)3, (1
— Nyt (X)S)g] s [Nap (), Nay (2)])
: xe X}

and

Nowes) = [(i(NAL(x)S +

Np.,(2)%))3, (;(NAU(x)a + Npy ()%))3] = Nys@os.

Therefore 0(A@B)= DA@OB.
Proof is complete.Proof (iv) are similar to that of (ii).

Theorem3.9For every two GIVIFSgs A and
B,(Distributive laws):

i. (A@B)+C=MA+C0)@(B +0),
ii. (A@B).C = (A.C)@(B.C).
Proof. (i)

1
Muep)+c = [E (Ma, ()% + M, (x)°) + M, ()8
1
- E(MAL(X)§
1
+ MBL(x)E)MCL(x)Ls'E (MAU(X)S
+ 1\’;311(95)5) + My (x)°
- E(MAU(X)LY
+ MBU(x)S)MCU(x)g]-
Since
feaer)+c = %(a‘s +b%)+ % — %( a® +b?%) c?,

=2((a® +c%) + (b° + c%) = (a%c? + bOc9),

=%((a6+ cd - a‘sc‘s)+(b5+c‘S —b6c5)) =
furoem+or:

Therefore M(A@B)+C = M(A+C)@(B+C)'

1
Nues)+c = [E (N (x)5

1
+ NBL(X)s)NCL(x)er (Nay(x)°
+ NBU(x)a)NCU(x)s],
Since

1 1
Jes)+c =3 (a®+b%)c? = ;( a’c® + baca) =

J+c)@(B+0)-

Therefore Noy@gy+c = Na+c)@s+c)-Proof (ii) is
similar to that of (i).

Definition3.2For every GIVIFSgs as A4; =

{(x ,MAi(x),NAi(x)) i X € X} ,i=1,...,n we define
the arithmetic mean operation and geometric mean
operation of 4; , i = 1, ..., n as follows:

0] =1 A = {(x, M@?:lAi(X), Ner, Ai(x)> :
X€ X},

M@Tilzl Ai(x)=

[( % (Z?:l MA,-L(X)‘;))E ) ( % (Z?:1 MAiU(x)S))E];
Nep., 4,(0)=

(2SI N g (OP))5, (5 (S1y N gy ()°))5].
(ii) A ={(x, Mgn 4, (x), Ngp 4,(x)) :
xe X},

Mg (0 = [“\/ni‘;iMAiL(x). ”\/nf;lMAiu(x)],

Ngn x) = [n\}nin=1N AiL(X)' "\/l—[inle AiU(X)]r

Corollary3.2For  every GVIIFSgs as A; =
{(x,MAi(x),NAi(x)) i X € X} ,i=1,..,nand C, we
have

i ™1 4; € GIVIFSg,
i, i1k Ay = kS Aj,

iii. A =S8 A
iv. (8721 ADSC = $; (4:30).

Using previous theorems simply proved to be these
relations.

Corollary3.3For  every GIVIFSy as A; =
{(x,MAi(x),NAi(x)) tx € X} , i=1,..,nand C,
we have

i. ™, A; € GIVIFSg,
i, =1k Ai = k@, A;,

ii. L1 =@ A,

iv. (@, 4)@C= @, (4,@0),
V. o(@L, 4;) = @, 04,
vi. 0 (@, 4) = @, 0 A;.

Using previous theorems simply proved to be these
relations.

4. PRIORITIZATION METHOD FOR
GENERALIZED INTERVAL VALUED
INTUITIONISTIC FUZZY JUDGMENT MATRIX

In a multi-criteria decision making problem, suppose
that there exists a set of criterial = {U;, U,, ... , Uy }.
Preference U; than U; can be represented by a GIVIFSg
value as 7;; = ([aij, byj]. [cij dij]) . which can
represent the membership degree and non-membership
degree of the preference U; than U; for the interval
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valued intuitionistic fuzzy concept “excellence”.The
decision makers provide intuitionistic fuzzy preference
for each pair of criteria, and construct a generalized
interval valued intuitionistic judgment matrix. A
generalized interval valued intuitionistic fuzzy
judgment matrix of 1" decision maker is defined as
follows.

(l) O] O]
n1he .. Tn

(l) (l) ey D
T(l) = n ,

R

nZ

O _ Jy® y®] [vO vOy y®©?°
where " = (M), M|, [N NG DL ME, +

(l) O _ O O O O _
N =1, Ml]L N]LL’Ml]U NjiU’nL
([0505] [0.505]),i=1,..,n,j=1,..,n, 1=
1, ...k,

The next four steps can summarize the criteria
ranking.

Stepl. Calculate the finally judgment matrix r =
(1ij)nxnUsing combine interval-valued intuitionistic
fuzzy judgment matrix of decision makers,

l 1 l l
- <[$k 1Mf,2,$" M|, [SEaNG, S NG P =
1 n,j=1,.

Step2.The collective overall preference values of it"
criteria calculate as follows

l l
r = (@8, M), @ Sl M),
1 l .
[@’}: NG, @ Sl Nfﬂ),]). i=1..,n

Step3. Calculate score function S(r;) and accuracy
function H(r;)

4 L
A = (@S M) + (@i Sty M{)°

(@}‘=1$§‘=1ij2) _(@?=1$;{=1Ni(jll)l) .

|A|5Sgn(A)

Sr) =—7—
H(r) =

1
(@, SIy MO+ (@5, MU0+ (@1, S, N 4@, 8, VD))

2

Step4. Ranking order of the criteria is as follows

i) if S(ri,) < S(r;,) then ;, is smaller than r;,
, denoted byr;, < ;,, that is, U;, has higher priority
thanU;, .

(ii) if S(r;,) > S(r;,) then 7y, is biger thanr;, ,
denoted byr;, > 1;,, that is, U;, has higher priority
than U;,.

(|||) ifS(ril) = S(Tiz) and H(rl-l) < H(riz) then
7y, is smaller than 7, ,

(iv) if S(r;,) = S(r;,) and H(r;,) > H(r;,) then
7;, is biger than;, ,

(v) if S(r;,) = S(r;,) and H(r;,) = H(r;,) then
7;,andr;, represent the same information, denoted
byr;, = r;,, thatis, priority 7;, and r;,are same.

Example4.1 A customer intends to buy a car. The
customer takes into account the following threecriteria:
design (Su), price (S2), level of after-sale service (Ss).
Generalized interval-valued intuitionistic ~ fuzzy
judgment matrix of decision makers (§ = 2) are as
follows.

e)
([0.5,0.5],[0.5,0.5])([0.3,0.6], [0.1,0.3])([0.5,0.7], [0.1,0.2])]
= (([0.1,0.3], [0.3,0.6])([0.5,0.5], [0.5,0.5])([0.4,0.5], [0.2,0.3])
| ([0.1,0.2],[0.5,0.7])([0.2,0.3], [0.4,0.51)([0.5,0.5], [0.5,0.5]) |

o)
[([0.5,0.5], [0.5,0.5])([0.2,0.5], [0.1,0.2]) ([0.6,0.7], [0.1,0.2])]
= |([0.1,0.2], [0.2,0.5])([0.5,0.5], [0.5,0.5])([0.5,0.7], [0.2,0.4]) | .
([0.1,0.2],[0.6,0.71)([0.2,0.4], [0.5,0.7])([0.5,0.5], [0.5,0.5])

The finally judgment matrix is as follows

-
[0.5,0.5],[0.5,0.5]  [0.244,0.547],[0.1,0.244] [0.547,0.7],[0.1,0.2]
[0.1,0.244],[0.244,0547]  [0.5,0.5],[0.5,0.5]  [0.447,0.591],[0.2,0.346] .

[0.1,0.2],[0.547,0.7] [0.2,0.346],[0.447,0.591]  [0.5,0.5],[0.5,0.5]

The collective overall preference values of criteria and
them score function are as follows

= [0.4503,0.5886],[0.3,0.3413] , S(r;) = 0.2927,
7, = [0.3915,0.4686], [0.3413,0.4722],
S(r,) = 0.0914,
7, = [0.3162,0.3696], [0.4997,0.6026],
S(r3) = —0.3065.

Therefore, the ranking order of the three criteria is Sy,
S> and Ss.

5. CONCLUSIONS

In this paper, we have defined two new operations over
generalized interval valued intuitionistic fuzzy sets and
their relationships are proved. We have studied some
desirable properties of the proposed operations, such as
idempotent laws, complementary law, commutative
laws, distributive laws and etc. and applied the these
operations to decision making with generalized interval
valued intuitionistic fuzzy information.
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