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Abgtract. In this paper we define reverse order triangulazzy number and reverse order
pentagonal fuzzy number with the help of trianguiazzy number. We also define
reverse order trapezoidal fuzzy number with thip loé trapezoidal fuzzy number. we
include basic arithmetic operations like additisnbtraction for reverse order triangular
fuzzy number and reverse order trapezoidal fuzmplrer. We have also verified with
examples for the above mentioned operations.
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1. Introduction

Zadeh introduced fuzzy set theory in 1965. Difféftgpes of fuzzy sets [3] are defined in
order to clear the vagueness of the existing probleA fuzzy number [9], is a quantity
whose values are imprecise, rather than exact #einase with single-valued function.
The concept of fuzzy numbers is the generalizatibrihe concept of real numbers.
D.Dubois and H.Prade has defined fuzzy numberfagzy subset of the real line [5,12].
So far fuzzy numbers like triangular fuzzy numbéty trapezoidal fuzzy numbers
[2,10], Pentagonal fuzzy numbers [11], Hexagor@ttagonal , pyramid fuzzy numbers
and Diamond fuzzy number [14] have been introdue#@l its membership functions.
These numbers have got many applications [7] like-linear equations, risk analysis
and reliability. Many operations [8,1,6] were darsgng fuzzy numbers.

In the case, of triangular fuzzy number, the memsitiprfunction characterizing a
fuzzy number has one maximum on the supportingniat but in the case of
trapezoidal fuzzy number, the requirement of om&imum has been relaxed allowing a
flat segment at level = 1.

In order to gain more diversity and to describegé number of linguistic
variables [13], we allow minimum instead of mawimor a flat segment at level = 0.
We give three functions, with respect to the axidefined on bounded supporting
interval . If a bounded interval is more suitable @an restrict x between its end points. A
shift of the function to the left or right can besdy made. Also if the interest is in a large
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variable which is either positive or negative. Thwenrespondingly only values,>0 or
X < 0 are to be considered.When the supporting intemasidered is unbounded we get
Bell shaped fuzzy numbers.

In this paper, we introduce reverse order triangfuazy number (rotfn)with its
membership functions, reverse order trapezoidakyfunumber and reverse order
pentagonal fuzzy number with its membership fumcdi Section one is the introduction
and section two presents the basic definitionsuaky numbers; section three presents
reverse order triangular fuzzy number and its ar@itic operations; section four
presents reverse order trapezoidal fuzzy numbeitaradithmetic operations, and finally
section five presents reverse order pentagonayfuamber.

2. Preliminaries and notations

Definition 2.1.(Fuzzy set)A fuzzy set is characterized by a membership foncti
mapping the elements of a domain, space or univérdiscourse X to the unit interval

[0, 1]. A fuzzy setA in a universe of discourse X is defined as thiofdhg set of pairs:
A={(x,u(x);xe X}

Here ,UA : X - [0,1]is a mapping called the degree of membership fanctf the
fuzzy setA and ,uA( X)is called the membership value 8f1 X in the fuzzy set

A. These membership grades are often representeghbyumbers ranging from [0,1].

Definition 2.2. (Fuzzy Number)A Fuzzy numberA is a fuzzy set on the real line R,
must satisfy the following conditions.

® 'UA (X,) is piecewise continous
(ii) There exist atleast ong, JRwith L/, (%) =1

(i) A must be normal and convex

Definition 2.3. (Triangular Fuzzy Number): Triangular Fuzzy Numksedefined asA=
{a,b,c}, where all a, b, ¢ are real numbers andnigsnbership function is given below.
(x-3a)

foras<sx<b
(b-2a)
—1(c=x%)
X)=—= forb<sx<c
0 otherwise

Definition 2.4. (Trapezoidal Fuzzy Number): A fuzzy #t= (a, b, c, d) is said to
trapezoidal fuzzy number if its membership functiogiven by whereab<c<d
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0 for x<a
M fora<x<b
(b-a)
,UA(X)Z 1 forb<x<c
(d-x) forc<sx<d
(d-c)
0 for x>d

Definition: 2.5. (Pentagonal Fuzzy Number): A Pentagonal Fuzzy NuriBEN) of a
fuzzy setA is defined asApz {a, b, c, d, e}, and its membership functioniigeq by,

0 for x < a,
M forasx<b
(b-a)

u forbsx<c
(c-b)
,UAP(X): 1 X=c
(d = x) forcsx<d
(d-c)
u ford < x<e
(e—-d)
0 for x > e

Definition: 2.6 (Diamond Fuzzy Number) A Diamond Fuzzy Number (DERa fuzzy
setA is defined ase\D ={a, b, ¢, @, A,)} and its membership function is given by,

0 for x < a,
(x-2a) foras<s x<b
(b-a)
(¢ = x) forb<s x<c
(c - b)
H 5 (X) =4 a, -base
~D _
u foras<s x<b
(a-Db)
(x-c¢) forbs<s x<c¢
(b-c)
1 X = B,
0 otherwise
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where a,, is the base of the triangle& c and also for the reverse order reflection of the
above triangle, namely abc.

3. Reverse order Triangular fuzzy number

Definition 3.1. (Reverse order triangular fuzzy number). A fuzzyé&tis defined as

A= {-a,0,b} is said to be reverse order triangulazzyy number(RoTFN) if its
membership function is given by

1 for x<-—a

?x for—a<x<0
:uA(X): 1
o BX for0<x<b
1 for x>b
1
,,,,, ——
|
|
|
|
|
|
b

Figure 1. Graphical representation of reverse order triaangfizzy number (ROTFN).

Example: An reverse order triangular fuzzy numbéﬁ,g\t =(-3,0,2) and its

membership is given as,

1 for x<-3

_?1 x for—3<x<0

ﬂé(x):‘

lx for0<x<2

1 for x> 2

a - Cut of reverse order triangular fuzzy number

1
——X=0 = -X=3a
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1
E X=a = x=2a

A = [-a",b"]-[30,20]

1
o.; f \ /:
06 a IL cut \ :
0.4 J | P
02| | | L
0 é 2 40 1 ﬁ

Figure2: Graphical representation @f Cut of reverse order triangular fuzzy
number(RoTFN).

When (@ =0.5), we getA .= [-1.5,1],
Also when @=0), A = [-a’,b°]=[3,2].

3.2 Conditionson reverseorder triangular fuzzy number.
An reverse order triangular Fuzzy Numb@r should satisfy the following conditions;

0] ﬂAI(x) is a continuous function in the interval [1,0]
(i) ﬂA‘(x) is strictly decreasing and continuous functiorf-an0]
(iii) ﬂAl(x) is strictly increasing and continuous function[@yi]

3.3. Arithmetic operations on reverse order triangular fuzzy number (ROTFN)

3.3.1. Addition of two rever se order triangular fuzzy numbers
If A,=(-a,0,p)and, =(-a,0,bare two reverse order fuzzy numbers then,

A+B =(-a-a,Q+h .

For example;
If, ﬁ :(—2,0,1);!3t = €302 Then,A + B, =(-5,0,3)

3.3.2. Subraction of two reverseorder triangular fuzzy numbers

If A,=(a.0b)and B =(a,,0,b,);aretwo reverse order fuzzy numbers then,
A - Bt = (aj__bzabl_az)
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For example;

If, A=(—4,0,2);B =(-3,0,1) then, A-B =(-1,0,1)

3.3.3 Perfect reverseorder triangular fuzzy number
A perfect reverse order triangular fuzzy nunBBOTFN) is definsd aﬁ:{ =

(—a,o,a), Where the numerical value of -a and a both queile In other words
Perfect Reverse order triangular fuzzy numbe@PRN) preserves symmetry.
For example;A, =(-2,0,2)

Figure 3: Graphical representation of perfect reverse dreimgular fuzzy number
(PROTFN).

4. Reverse order Trapezoidal fuzzy number.
Definition: 4.1. (Reverse order trapezoidal fuzzy number). A fuzzygeis defined as

Ar = {-a,-b,c,d}is said to be reverse order trapezofdaky number(ROTRFN) if its
membership function is given by

1 for x<-a
M for_agxg_b
a—b
,uA(X): 0 for—b<x<c
M forc<x<d
d-c
1 for x>d
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—a b 0 Cc d
Figure 4. Graphical representation of reverse order trapetdiizzy number (RoOTRFN).

Example: An reverse order trapezoidal fuzzy numbé‘rg” =(-3,-2,1,3,)) and its

membership is given as,

1 for x<-3
M for_3§ XS—Z
3-2
,LlA(X):< 0 for—2<x<1

M for1<x<3

1 for x> 3

a - Cut of reverse order trapezoidal fuzzy number

M:a =X==qg-2

3-2
W=D _ o x= e
3-1
A =[~a-2,20+]

When (@=0.5), we getA, .= [-2.5,2],
Also when @ =0), AO = [-3,-2,1,3].
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Figure5: Graphical representation @f Cut of reverse order trapezoidal fuzzy number
(ROTRFN).

4.2. Conditionson reverse order trapezoidal fuzzy number.
An reverse order trapezoidalizzy NumberA,, should satisfy the following conditions;

0] Ha, (x) is a continuous function in the interval [1,0]
(i) Ha, (x) is strictly decreasing and continuous functiori-an-b]

(iil) up (x) is strictly increasing and continuous function[oyl]

4.3. Arithmetic operations on reverse order trapezoidal fuzzy number (ROTRFN)
4.3.1. Addition of two reverse order trapezoidal fuzzy numbers

If A, =(-a,h,c,d)ands, =(-a+ hc,,d, )are two reverse order trapezoidal
fuzzy numbers them _+B, =(-a-a& ~ Q- b,c +c,d, 4, .

For example;
If, A =(4-212)B = €3 123
~tr ~tr
Then, A, +B, =(—7,-3,3,5).
4.3.2. Subraction of two reverseorder trapezoidal fuzzy numbers
If A.=(-a,-b.,c.d,)ands, =(-a+ bc,.d, )aretwo reverse order

trapezoidal fuzzy numbers then,
A -B = (_a1 -d,, —bl—CZ,C1+ b,d + aZ)

For example;

If, Ar :(_4'_1'3'4); %r :(_3’_2'2'3) then, A, =B, =(=7,—3,5,7,
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4.3.3. Perfect reverseorder trapezoidal fuzzy number
A perfect reverse order trapezoidal fuzzy nurtllRTRFN) is definsd aA@U =

(—a,—b,b,a), Where the numerical value of -a and a both quale In other words

Perfect Reverse order trapezoidal fuzzy numiBaw{RFN) preserves symmetry.
For example;

A, =(-2,-112)

|

|

|

|

II
2 1 0 1 2 3

Figure6: Graphical representation of perfect reverse drd@ezoidal fuzzy number
(PROTRFN).

5. Reverse order Pentagonal fuzzy number.
Definition 5.1. (Reverse order Pentagonal fuzzy number). A fuzzygeis defined as

Ap = {-a,-b,0,c,d}is said to be reverse order Pentagfuzzy number(ROPFN) if its
membership function is given by

1 for x<-a

——x for—a<x<-b
a

%x for —b< x<0
,MA(X): 1
e —x for0<x<c
C
1
ax forc<x<d

1 for x>d
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Figure 7. Graphical representation of reverse order pendaazy number (RoPFN).

Example: A perfect reverse order pentagonal fuzzy numh‘égp =(-5,-2,0,2,5,) and

its membership is given as,

1 for x<-5

_?l x for-5<x<-2

%]'x for—2<x<0

ILLAP(X):

%x for0<x<2

%x for2<x<5

1 for x>5

Figure8: Graphical representation of perfect reverse gpdatagonal fuzzy number
(ROPFN).
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6. Conclusion

The concept of fuzzy numbers and their utility aspdave been studied by researchers
in recent times. Categorization of fuzzy numbersl dineir related properties have
initiated new notions and approaches. In this paperReverse Order Triangular Fuzzy
Number and Reverse Order Trapezoidal Fuzzy Numlazer een introduced with
arithmetic operations. Using a few examples,we rexmained the relevant arithmetic
operations. Also we defined Reverse Order Pentadgarrzy Number. We observe that
fuzzy number concepts could be applied to manylifegbroblem.
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