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Abstract

Fuzzy numbers are based on membership function, such
as triangle shape of triangular fuzzy number with two inter-
vals. Crisp values of triangular fuzzy number is not sufficient
when uncertainty arises in more than two interval such as
the pentagonal, heptagonal, etc.,. In this paper using Du-
bios Prade left and right reference function is a distributive
and complementary function respectively to find the gener-
alization of the membership function of a n-triangular shape
uncertain numbers in a very simple way. We illustrated with
few examples also.
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1 INTRODUCTION

Sometimes we cannot find the fuzzy membership function using
cuts. For example we cannot find the fuzzy membership function
for exp(x). Chou (2009) find the fuzzy membership function for tri-
angular fuzzy number. Ritu parna(2010) find the another method
of membership function of fuzzy number. Dubios Prade defined
the membership function X=(ay, as, as) as follows

Ly for @ Srsa,

R lxi= o Bx) for e fria
0 jor x<a,r>a,

Where L(x) is a continuous increasing function in [ay, as] and
R[x] is a continuous decreasing function in [as, ag] with L(a;)=R(a3)=0
and L(az)=R(az)=1. Also they denote L(x) and R(x) as left and
right reference function of a fuzzy number. According to Debarra, a
continuous increasing function of this type is also called a distribu-
tion function with reference to a Lebesgue-Stieltjes measure. Also
Ritu parna linked the distribution and complementary function and
fuzzy membership by means of super imposition of uniformly fuzzy
set.

In this paper, we find the generalization of the membership func-
tion of a n-triangular shape uncertain numbers using distribution
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and complementary function of continuous increasing and decreas-
ing function such as pentagonal, heptagonal, etc.,. in a very simple
way. Also we illustrated with few examples.

2 Preliminaries and Notations

Definition :

A fuzzy set T € T(R) is said to be a fuzzy number if it has the
following definitions. (i) T' convex fuzzy set. (ii) 7' Normal fuzzy
set (iil) T is piecewise continuous in membership function.

A. n-TRIANGULAR SHAPE UNCERTAIN NUM-
BERS/[8]

Definition :

A fuzzy number T,,_ 17,95 18 a n-triangular shape uncertain num-
bers denoted by T, _rygn = (t1,t2,t3,ta, .. .ton_2,ton_1) , n=2,34,
are real numbers and its membership function.
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Let T = (£1, ta, t3, tay covns tansy ton_1), t1s t2 £, tas oones ton2, tan_140,
n :2,3,4 be a TSUN .Let F[T] = {F(tl),F(tg),F(tg),F(t4), ..... ,F(tgnfg),F(tgnfl)}
be the TSUN of any function F(X). Suppose TSUN membership as
in (2.1). The L(x) is increasing from the left with distribution
function and R(x) is decreasing continuously from the right with
complementary function respectively. Here we define the density
function of L(x) and 1-R(x) are f;(z), i=1,2,34,..n-1 and g;(x),
j= 1,2,3,..n-1 respectively, that is fi(z) = %(Li(m)) and g;(z) =

d
4-(1 = Rj(z)). Then we have
A= ;'{ 1 Vi:(g ().xe[5.4] grl"x):; ! "‘; .“;=wr(\lxe[:w |
N a=1jz-r! LA 10 B ES VU RS S SR
f:(.\):{%}"r-ig-: . (V). x e[t t] E-i=9-_-:()‘:’:—""5[Z:-v-:—?:-.-:] s
!’Z(XJ=iﬁ:“_tﬁ—lf |=o. (xelt.t_]
Salx)= ! i < 14 |=c. LOdxelto.t]s
n=1; L=ty

be the density function of f(z), fo(X), ..., fa—1(z) and g,—1(2), gn—2(x), ..., g1 (x)
Let Y=F(x) or x = ¢Y or % = %(gﬁ(Y)) Replacing x by ¢(Y) in
fi(xz)) and g;(x). Then the membership function
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We now progress to express the conclusion with a few examples.

3 The membership function of " root
triangle shape uncertain numbers.

Let TSUN be T= (t17t2,t3,...,th,Q,thfl), where t17t27t3,...7t2n,2,t2n,1
>0 & n=2,34,... its membership function is given in (2.1). Let the
fuzzy m™ root of the triangle shape uncertain number be vT =
(V/t1, V/tay /T3y oooey \/t2n—2, /tan—1) . Suppose Y = {/x then z =
Y". Also we have g—?’; =y~ — dz = ry " dy.

Using (2.2), its membership function
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4 The membership function of exp(x)
of triangle shape uncertain numbers

Let TSUN be T= (tl,tQ,tg,...,tgn_g,tzn_l), where tl,tg,t3,...,t2n_2,t2n_1
>0 & n=2,3,4,... its membership function is given in (2.1). Let
the fuzzy exp(x) of the triangle shape uncertain number be e(T) =
(et et2) elts) e(ta) | eltan-2) ¢(t2n-1))  Suppose Y=e(z) then x=In(y).
Also we have % =1 — dz = Ldy.

Y Yy
Using (2.2), its membership function
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5 The membership function of In(x) tri-
angle shape uncertain numbers

Let TSUN be T= (tl,tg,tg,...,tgn_g,tgn_l), where tl,tg,t:;,...,tgn_z,tgn_l
>0 & n=2,34,... its membership function is given in (2.1). Let the

fuzzy In(x) of the triangle shape uncertain number be In(T)=(In(t,),
In(ts), In(ts),..In(tan_2),In(tym_1)). Suppose Y=In(x) then x=.

Also we have Z—Z =eW) - dz = eWdy.

Using (2.2), its membership function
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6 .The membership function of inverse
triangle shape uncertain numbers

Let TSUN be T= (tl ,tg,tg,...,tgn_g,tgn_l), where tl,tg,t3,...,t2n_2,t2n_1
>0 & n=2,34,... its membership function is given in (2.1). Let
the fuzzy 2! of the triangle shape uncertain number be (7)1 =
(tom—1> ton—as s t3 5 151, 171). Suppose Y=x"! then z = y~!. Also
we have g—; =-Y? — dor=Y-2dy.
Using (2.2), its membership function
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Note: The triangular fuzzy numbers and n- triangular shape
uncertain numbers are same for the points have the equal intervals.
The triangular fuzzy numbers and n- triangular shape uncertain
numbers are distinct for the points have the unequal intervals. In
this paper we discussed only for the distinct points have the un-
equal intervals. Suppose m = 2, 3.4,, n then we will get 3,5,7, 9,,
(2m- 1) number of different points namely triangular, pentagonal
heptagonal,,m-gonal triangular shape uncertain numbers. Suppose
(2n-1) -number of different points has the (2n-1) different trian-
gular shape uncertain numbers. Then this reduced to 3, 5, 7, 9,,
(2m -5),(2m-3) triangular shape uncertain numbers. The reduced
triangular shape uncertain numbers have the (2m-1)Cr where r =
1, 3,, (2m -5) numbers of triangular shape uncertain numbers. i.e.)
reduced triangular shape uncertain numbers is triangular, pentag-
onal,. . . (2m-3)-gonal. These are all applicable for all the above
numbers.

7 CONCLUSION

By using Dubois-Prade left and right reference function , we find
the generalization of the membership function of n-Triangular shape
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uncertain number by means of super imposition of uniformly fuzzy
set and also its satisfies the standard fuzzy operations. The illus-
trated with few examples also.
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