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Abstract- Ranking of Intuitionist Fuzzy Sets (IF&sid Interval Valued Intuitionist Fuzzy Sets (IVE)S
are very often required in decision making. Variaegision making models are already in literature.
Shiny Jose and Sunny Kuriakose in 2018 introducest@e function for ranking interval valued
intuitionist fuzzy numbers. In this paper | haveoposed a decision making model in multi person
decision making problems in IVIF environment.
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1. INTRODUCTION An interval valued intuitionistic fuzzy set A in i¥
iven b
Following the introduction of Fuzzy set (FS for g yA: {(XHAX),va(X): X X}

short) by L. A. Zadeh in 1965, Krassimir wherepA X — D [0, 1], va: X — D [0, 1] with the
Atanassov introduced the notion of IFS which condition

has been found a better tool to model deCiSio'b<sugpA(x)+ SUupva(X) < 1

problems  [1]. Multicriteria decision making pe jntervalguA(x) and va(x) denote, respectively,
models baged on IFS theoretical tools werey,s gegree of belongingness and the degree of non-
introduced in the decision theory by Z.'S. Xu pejongingness of the elemento the set A. Thus,
[2,3]. This was extended to IVIFS [4]. Later ¢4 aachy X, pA(x) and va(x) are closed intervals

many researchers studied the problem o

f

whose lower and upper end points are respectively,

ranking IFSs. Shiny Jose and Sunny Kuriakoseyanoted byt AL(X) LAU(X)andva (X), vau (X).
introduced a score function in [5] to rank the 5 4n also be denoted by

alternatives in IVIF context. In this paper |
consider the situation of multiperson
multicriteria decision making in IVIF context,

A= {(x[HALX), LAUQ, [vaL(X), vau (X)]): X €X},
Where 0< pAU(X) + vay (X) < 1 pAL(X)> 0 and
vaL(X) = 0. For every elemente X, the hesitancy

and solve the problem using the accuracydegree of an intuitionistic fuzzy interval € X in

function given in [5]. Section 2 contains basic

A is defined as

definitions and results. Section 3 contains the 7 A0 = 1 ~HAX) = va() = [L = RAUX) = vau (X),

required score function. New decision making

model and its illustration are given in section 4.
2. PRELIMINARIES
Definition 2.1. [1] Intuitionistic Fuzzy Sets. Let X
be a given set. An Intuitionistic fuzzy set A inis<
given by,

A ={{x, ua(x), valx)) /x e X}
Where
fa ¥ X = [01], and 02 py(x) + ya(x) < L pa(x)
is the degree of membership of the elementA
andv4(x) is the degree of non-membership of
xinA. For eache €X, 7 a(x) = 1 — uA(x) — va(x) is
called the degree of hesitation.
Definition 2.2. [3] Interval valued intuitionistic
fuzzy sets. Let D [0, 1] be the set of all closed
subintervals of the interval [0, 1]. LetXbe a
given set.

1 = pALX) = vau(X)]-
We will denote the set of all the IVIFS in X by
IVIFS(X).
Definition 2.3. [4] Weighted geometric average
operator for IVIFSs. LetA( =1, 2,..., n)€
IVIFS(X). The weighted geometric average
operator is defined by
GulAs Ao, A, A) = TTAY = ([T PA] Lwj(x), IT
HAj U wj(x],
[1-TT(1 —va()), 1 =T1(L =vap (X)) 1)
Wherewjis the weight ofA;(j = 1, 2... n)w;] [0,
1] and2r wi= 1.
Assumew = 1/n (j = 1, 2,...,, n) then Gfor A,
A,,..., Apn. ClearlyGyis an IVIFS.
Definition 2.4. [4] Weighted arithmetic average
operator for IVIFSs Let A( =1, 2,.., n)€
IVIFS(X). The weighted arithmetic average
operator is defined by:
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overall intuitionist fuzzy values of alternativeg b
which the ranking of all the given alternatives can
be obtained.

L
Fu (A1,A2,45... An) =XwjA; = ([1 I (1 - tLajp.(x))
j=l
=TT (1~ 4y COP LTV (0, Vi GoD
| apply this method to interval valued intuitionist
3 SCORE FUNCTION fuzzy decision making model, but in a different
For an interval valued intuitionist fuzzy number way as follows.
Ajobtained by the weighted geometric average
operator, sayl; ai, by, c3, dy), the score function Computational procedure
S atA;based on the hesitancy degree denoted by
S(A4) is defined by, Step 1.

(a1 + b1 — exd1) . . .
S(A1) = ) First we calculate intuitionist fuzzy weighted

geometric average value for each alternatives
using definition 2.3 Here we assume that criteria
weights are known.

Result 3.1. [5] For any interval-valued intuitionist
fuzzy subsefl = ([a, b}, [c, d]),the new proposed
score S(AE[-1, 1].

Step 2.
Result 3.2. [5] For any two comparable interval

valued intuitionist fuzzy sets A and B, if @B
then S(A)s S(B).

Find the score for each alternatives, by the score
function in section 3, i.e., Obtain the collective
score matrix as follows.

ReSl.||t3.3.[5]IfA=[a1,b1],[cl,dl]ancB=[a2,b2],[cz,d A Az . Am
oJbetwointervalvalued intuitionist fuzzy sets such D1 511 512 ... Sim
thatS(A) = S(B), thenA =B. Dy 51 S» ... Sm
4 MULTI-PERSON DECISION MAKING .

MODEL INIV IF ENVIRONMENT .
Xu in [6] elicit a method for group decision Dn Smi Sm2 ... Smm

making, where any piece of information providedstep 3. Let Wpi be the weight for the decision
by the decision makers is expressed as intuitionia%akerD i=1 2 n Then find the collective
fuzzy decision matrices and the information abou ore folr, each ,alt,e.z'r.rylati\/q(j = 1, 2... mby the

attribute weights is partially known, or may beS
constructed by various methods. They first us@rmula

the intuitionist fuzzy hybrid geometric (IFHG) L
operator to aggregate all individual intuitionist S (4 = WD, Sii
fuzzy decision matrix provided by the decision i=1

makers into the collective intuitionist fuzzy gren 4. Rank the alternatives according to their
decision matrix. Then they utilize the score

. collective score. Now we illustrate this with an
function to calculate the score value of each

attribute and construct the score matrix of thgxamplg.

collective intuitionist fuzzy decision matrix. !llustrative example

Based on the score matrix and the givefh @ youth festival, three decision makers have to
information about attribute weight, they establisiiank four dancergA;, A, As, Ay based on five
an optimization model to determine the weightsriteria (C;, C,, Cs, Cs, Cs). The decision of the

of attributes. After that they use the obtaineecision makers are given respectively in the
attribute weights and the intuitionist fuzzyfollowing decision matrices

weighted geometric (IFWG) operator to
aggregate the intuitionist fuzzy information in the
collective intuitionist fuzzy decision matrix totge

A A As A

a | 12,3104, .5] [.7, .8], [.1, .15] [.6,.71,[-1,.2] [.2,.31, [4, .5]
2 [-6..71 [.2, .3] [.5..6],[-2,.3] [.6..7],[.1,.3] [.3,.4], [.5, -6]
& | 5,61, [.2. .3] [.4,.51,[.3, .4] [.5,.6L[.1,.2] .5, .61 [.1,.2]
L] [-+.-6], [.2,.3] [.6,.7],[-1,.2] [.6..7],[.1,.2] [.6,.0], [.1, .2]
< | .5,.61[.1,.2] [.4,.51[.1,.2] [.5..61[.1,.2] L4, .51, [.2, .3]

Decision Matrix -1
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Al Az Aj Ay
T | L.LJ3LLS ) [5,./LLL 2 7, SLLL 2] (2, 3L15,.0]
G || [6,.7L[1,.2] [7..81,[2, 3] [6,.71,[.1, 2] [.3,.41,[.5, .6]
5 [4,.5],[.2,.3] [.4,.5],[.3, 4] [.6,.7],[.1,.3] [.5,.0],[.1,.2]
[ [.4,.6],[.2,.3] [.5,.0],[.2,.3] [.5,.0],[.1,.2] [.3,.4),[.1,.2]
G | [4.6][.1,.2] [-4,.3],[.1,.2] [-4,.3],[.1,.2] [-4,.3],[.1,.2]

Decision Matrix -2

Al Az As As
G | [ 3015 0] [0, L1, 2] [3, AL 2] [T 2513 ]
] [.7 .E_], [.1,.2] [.:-,.I:Er], [.2,.3] [.3,.4],[.4,.3] [.3, .fi-], [.3,.6]
5 [4,.5],[.2,.3] [."i‘_,.:'], [.3,.4] [.6,.7], [.1,.2] [.4,.5],[.1,.2]
Oy [4,.6],[.2,.3] [.5,.7],[.1, ..1_’] [.3, .*fl_-], [.1,.2] [.6, .E], [.1,.2]
s [.4,.6],[.1,.2] [.3,.4],[.4,.5 [.4,.5],[.2,.3] [.4,.5],[.2,.3]
Decision Matrix -3
Assuming weights for criteri@;, C,, Cs, C4 and obtain weighted geometric average valueA@s

Csas 0.3, 0.2, 0.15, 0.2 and 0.15 respectively, we follows.

Aggregated Matrix

A A As Ay

L Jf .28, 20 .22, 233 ] L4043 29] ] L300 1L 25 [.34,.44].21,.41]
D | [29, 49],[24 4] | [53,.63][.17,.28] | [.57,.67][.1,.22] [.29,.40][.33, .43]
D: | [.36,.50],[.24,.34] | [47,.59][.20,.30] | [.33, .43][.28, .38] | [.27,.39][.30,.41]

We know that each weighted geometric average score for each alternative as given in step-3 It i
value is an IVIFN. So we can find the collective elicited in the table given below.

Collective Score M atrix

A 2 & [ A

Irn AOg 1 7L e09 3L0
D, || 349 | 556 | 600 | 274
D: | 380 | 5 | 347 | 268

Let the weight for each decision maker be as5 CONCLUSION

follows. Weight for decision maker-¥,1 = 0.4 In this paper | have introduced a decision making
Weight for decision maker-2yp2 = 0.3 model which is elegant than the existing models
Weight for decision maker-3y3 = 0.3 in literature. This can be used in Multi person

Thus the collective score for each alternative be, multi criteria decision making problems in
S(A;) = (0.4 x 0.396) + (0.3 x 0.349) + (0.3 x interval valued intuitionistic fuzzy environment.
0.389),
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