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5.4.1 Trapezoidal Fuzzy Number

Another shape of fuzzy number is trapezoidal fuzzy number. This shape is
originated from the fact that there are several points whose membership
degree is maximum (@ = 1).

Definition (Trapezoidal fuzzy number) We can define trapezoidal fuzzy
number A4 as

A= (a), a3, a3, a4)
the membership function of this fuzzy number will be interpreted as
follows(Fig 5.10).

0, x<a,
X=a
—1 ag<x<a,
a, —a,

M (x)=11, a,Sx<a,
a, =X
—4——, a,<x<a,
a,
0, x>a,

a as as Ay

Fig. 5.10. Trapezoidal fuzzy number A = (ay, a;, as, ay)

a-cut interval for this shape is written below.
Vae [0, 1]
Ag=[(@—a)ata, —(as—a)a+ai]

when a; = a3, the trapezoidal fuzzy number coincides with triangular one.
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5.4.2 Operations of Trapezoidal Fuzzy Number

Let’s talk about the operations of trapezoidal fuzzy number as in the

triangular fuzzy number,

(1) Addition and subtraction between fuzzy numbers become trapezoidal
fuzzy number.

(2) Multiplication, division, and inverse need not be trapezoidal fuzzy
number.

(3) Max and Min of fuzzy number is not always in the form of
trapezoidal fuzzy number.

But in many cases, the operation results from multiplication or division
are approximated trapezoidal shape. As in triangular fuzzy number,
addition and subtraction are simply defined, and multiplication and
division operations should be done by using membership functions.

(1) Addition
A(+)B (a,,a,,a,,a, ) (+)b,,b,,b,,b,)
= (a, +b,a,+by,a,+b,,a,+b,)

(2) Subtraction
A(-)B = (a,-b,,a,-b,,a,—b,,a,—b)

Example 5.14 Multiplication
Multiply two trapezoidal fuzzy numbers as following:

A=(1,5,6,9)
B=(2,3,5,8)

For exact value of the calculation, the membership functions shall be
used and the result is described in (Fig. 5.11) For the approximation of
operation results, we use a-cut interval

A.=l4a+1,-3a+9]

B,=[a+2,-3a+8]
since, for all @ e [0, 1], each element for each interval is positive,
multiplication between a-cut intervals willbe

A,(®)B, = [(da+1)a+2), (-3a+9)(-3a +8)]
= [4a’+9a+2, 9a’-5la+72]
if =0,
4,(»)B, = [2, 72]

ifa=1,

A(®)B, = [4+9+2, 9-51+72]
[15, 30]
so using four points in @ =0 and & = 1, we can visualize the approximated

value as trapezoidal fuzzy number as (Fig. 5.11)

Il

2/13/2011
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