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Abstract. This paper describes a ranking method for ordegegeralized dodecagonal
fuzzy numbers (DoFN) [16]. To find this ranking heique we first split the generalized
DoFN into nine plane figures and then calculate ¢katroids of each plane figure
followed by the centroid of these centroids anchtfiad the incentre of this centroid
which is a process of defuzzification proposedhis fpaper. This method is simple in
evaluation and can rank various types of fuzzy rens\b
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1. Introduction

Ranking of fuzzy number play an important role iacdion making. Zadeh [22]
introduced the concept of fuzzy sets to deal witlpriecision, vagueness in real life
situations. The method for ranking was first praabby Jain [10]. Centroid concept in
ranking fuzzy number started in 1980 by Yager [R0Jrakami et al. [13] have used both
the horizontal and vertical coordinates of the m®dtpoint as the ranking index. In
Kaufmann and Gupta [11] proposed an approach ferréimking of fuzzy numbers.
Campos and Gonzalez [2] proposed a subjective apbréor ranking fuzzy numbers.
Cheng [7] presented a method for ranking fuzzy rensipy using the distance method.
Chu and Tsao [8] proposed a method for rankingyfurzmbers with the area between
the centroid point and original point. Deng and [9lipresented a centroid-index method
for ranking fuzzy numbers. Chen and Chen [5] presktra method for ranking
generalized trapezoidal fuzzy numbers. Wang and[18fused the centroid concept in
developing their ranking index. Chen and Tang [Aposed a method for ranking p-
norm trapezoidal fuzzy numbers. Since then sevaethods have been proposed by
various researchers which includes ranking fuzzynlers using maximizing and
minimizing set [3] decomposition principle and sgndistance [21], different heights
and spreads [6], rank, mode, divergence and s{fEfd area compensation distance
method [15], Ordering of trapezoidal fuzzy numb&83$] Rajarajeswari and Sudha [14]
proposed a new method on the incentre of centadsuses of Euclidean distance to
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ranking generalized hexagonal fuzzy numbers. SamghThakur [17] proposed a ranking
of generalized DoFN using centroid of centroids.

2. Preliminaries
2.1. Fuzzy set ﬂ
A fuzzy setd in X (set of real number) is a set of orderedais {(x, ;i (X)) / xe X}

15 (X) is called membership function of x Ghwhich maps X to [0,1].

2.2. Fuzzy number
A fuzzy set A defined on the set of real numbers Raid to be a fuzzy number if its

membership functiop ;: R—[0,1] has the following characteristics
(i) A is normal. It means that there exists aR such thatu ;(x) = 1
(ii) A is convex. It means that for every X, € R, pi(Axy + (10)X2) > min{ g3 (X1), 4

(x2)}, 2 €[0,1]

(i) w5 is upper semi-continuous.

(iv) supp (A) is bounded in R.

2.3. a- cut of fuzzy set

An a-cut of fuzzy setd is a crisp set Adefined as A={x € X /uz(X) > o}.

2.4. Convex fuzzy set
A fuzzy setd is a convex fuzzy set if and only if each ofdtscut A, is a convex set.

2.6. Generalized dﬂodecagonal fuzzy number
A fuzzy numberd = (a,a, 8,888 &, 8,,a10,81,&2U,V,W) IS said to be generalized
dodecagonal fuzzy number if its membership funcisogiven be

( X< &
x—dy
u A< X< &
Ut -w(52) asxsa
\Y; asx<a&
v+(w—v}(ﬁ) B X<
pilx)=< w 3<x<a
v+(w—v}(ﬁ) HF<X< 3
Kz a<x<a
Eap—F
u+ (-0 (Z55) asxsao
u X< &
u( Ta¥ ) s X< ap
Ty —@a1
\0 a, <X where0<u<v<wl
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3. Proposed ranking method of dodecagonal fuzzy number

The centroid of a DoFN is considered to be thertmtay point of the dodecagon (Fig. 1).
Divide the dodecagon into eight triangles and aeabon ABM, BCN, CDO, DEP, HIS,
IJT, JKU, KWV and EFGHRQ respectively. Let the eceitts of nine trapezoids be; G
Gy, G, Gy, G, Gy, Gg, Gyand G respectively.
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Gs
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- - ~ ..\
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Figure 1. Generalized Dodecagonal Fuzzy Number

The centroid of the nine plane figure is

as+2a; u ag+lag 2u ag+2a, utw ay4t+2ag 2w
G=(252.2); G=(272.), G (22, 25, G222,
1 3 .lE ’ 2 3 ¥ 3 ) 3 3 ¥ 3 ) 4 3 ¥ 3 ’
ag+2iagtas)taz viw 2agtas 2w 2ag+a.g utw 2a.p+ass 2u
Gom(P=THETEe TI) (B Z)ig (Bl 2Y), e (et 2,
5 & g ’ 6 3 L 7 3 'y ’ (3} 3 g )
2agytasg uw
Gt 3)
o 3 '3

(a) G, G; and Gare non-collinear and they form triangle. We defime centroida,” of
the triangle with vertices GG, and G as(; = (ﬂ‘—”'ﬁzﬂs}ﬂu 4u+u).

(b) G4 Gs and Gare non-collinear and they form triangle. We detime centroicz; of

o o
the triangle with vertices £5Gs and G as
Gi= (2(&4+a5+a;+a9}+5(a5+a3} 51:+w)

¥

18 5
(c) Gy, Gs and Gare non-collinear and they form triangle. We detime centroicz; of

the triangle with vertices 3G and G asG:= (2a9+3" a"fa"'jﬂ"ﬂ 4”;”)
Also,i’, G; andGg are non-collinear and they form triangle. We detine incentré; of
the triangle with vertice&;’, &3 andG; as
ﬂ-1+3(ﬂ-2+ ﬂ3}+2ﬂ-4 2(ﬂ4+ ﬂ-6+ﬂ--:,r+ ﬂ-g}+5(ﬂ-5+ﬂ-s}
Li(x,y) = ﬂ( )-l-.b

9 18
(2ﬂ-g+ 3(&1[}. + ﬂ’ll} + ﬂ’l:) du + v Sv4+w
c ,a( )+b( )

9 9 9
N (4u+v)
“\Tg
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where a :||[2I:rz4+aE.+a,-—rz.i.—a._,_}+5(a5+a5.}—s.;a._,;.+a._._)]=+[s(u—u}+:w]= :
) 1z
2 as—ay)+3laptag—ar—azl+i{gg—as) |
9 1
c= ||[2':r1a_+r14—r15—r1,——r19}—5':r15+r15-}+6|:E:+r15}]1+[8':u—1:}—2w]:
) 12

Hence the ranking function of the dodecagonal fumayber is defined as F) =

2 i
\'Ix +}

b=

4. Numerical example i
Example4.l. 4= (0.2,0.5,0.6,0.9,1,1.2,1.4,1.6,1.8,2,2.2%253"41) &

E-= (0.2,0.4,0.6,0.8,1,1.2,1.4,1.6,1.9,2.1,2.2%3.%1)
Solution: By using the existing method [1], we gkt B.

By using the existing method [17}e getd ~ E.

Now by using the proposed method,
I';(x,v) = (10.96, 2.24)

R @d) =11.18

& Ig(x,v) =(11.29, 2.29)

R (B) =11.52

Therefore we getd < B.

5. Conclusion

This paper proposes a method that ranks fuzzy ntsmiekich is simple and concrete.
This method which is simple and easier for caléotanhot only gives satisfactory results,
but also gives a correct ranking order to probleemparative example is used to
illustrate the advantages of the proposed method.
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