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Abstract

In this paper, we consider a fuzzy inventory model with allowable shortage using the new LR-
Type hexagonal fuzzy numbers. Our goal is to determine the fuzzy optimal total cost and fuzzy
optimal order quantity for the proposed inventory model. Holding cost, Ordering cost,
Shortage cost and Demand are taken as in terms of LR- Hexagonal fuzzy numbers. New
arithmetic operations are defined and applied in sensitivity analysis. A relevant numerical
example is also included, to illustrate the proposed notion.
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1. Introduction

The most widely used inventory model is the Economic order quantity (EOQ) model, in which
the successive operations are classified as supply and demand. This model was developed by
Harris [3]. Wilson [9] aroused interest in the EOQ model in academics and industries. In certain
situations, uncertainties are due to fuzziness, primarily introduced by Zadeh [11]. Jain [4]
worked on fuzzy decision making models. Thus, EOQ model serves as a useful approximation to

many real life problems. Urgeletti [8] treated EOQ model in fuzzy sense by using triangular
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fuzzy number. Chen and Wang [1] used trapezoidal fuzzy number to fuzzify the order cost,
inventory cost, and back order cost in the total cost of inventory model without backorder.
Further, in a series of papers, Yao et al. [10], considered the fuzzified problems for the inventory
model with or without backorder models. Kacpryzk et al. [5] discussed some long-term
inventory policy making through the fuzzy-decision making models. Later, Hadley et al. [2]
analyzed many inventory systems. Stephen and Rajesh [6] have developed the fuzzy inventory
model with allowable shortage using hexagonal fuzzy numbers. Stephen and Rajesh [7] have
also developed the optimal total cost and optimal order quantity for fuzzy inventory model
without shortage using hexagonal fuzzy numbers.

In this paper, a new kind of fuzzy numbers called ‘LR-Hexagonal fuzzy numbers’ is utilized in
developing the notion of inventory model. The main target of the authors is to estimate the fuzzy
optimal order quantity and fuzzy optimal total cost of an inventory system under study due to
irregularities or physical properties of the parameter variables. For this, we apply fuzzy concepts,
shortage is allowed and it is completely backlogged. An algorithm is developed to find the fuzzy
total cost. Sensitivity analysis is carried out through the numerical examples.

The rest of the paper is organized as follows: In Section 2, some basic definitions and arithmetic
operations on LR- hexagonal fuzzy numbers are presented. In Section 3, we describe in brief the
notions and assumptions used in the developed fuzzy inventory model; formulation and analysis
of the inventory model in fuzzy sense and algorithm are also presented. In Section 4, a numerical
example is given to illustrate the model and sensitivity analysis is made for different changes in

the parameter values. Finally, in Section 5 the concluding remarks are given.

2. Definitions and Preliminaries

Definition 2.1: Fuzzy set

A Fuzzy set A in a universe of discourse X 1is defined as the set of pairs

A= {(x,4;(x)): xe X}. Here u;: X —[0,1] is the membership function associated to A and

4;(x) is called the membership value of x € X in the fuzzy set A.

Definition 2.2: Convex fuzzy set
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A fuzzy set A= {(x, 1;(x))} in X is called a convex fuzzy set if all A, are convex sets i.e. for
every element x, € A, and x, € A, and forevery o €[0,1] Ax,+(1-A)x, €A, VA<[0,1].

Otherwise the fuzzy set is called non convex fuzzy set.

Definition 2.3: Hexagonal Fuzzy Number [6]

A hexagonal fuzzy number denoted by ;\h =(a,,a,,a;,a,,as,a) is fuzzy number, where

a, <a, <a, <a, <as < agare real numbers satistying a, —a, <a, —a,and a5 —a, = a, — a5 and its

membership function y i (x)1s given by:

0, x<a
I{ x-a
5 -, a, <x<a,
a,—a
2 1
I 1 x—a
—+= = |, a,<x<a,
2 2\la;—-a
3 2
/LlAh(x): 1’ a3 sta4
I{ x—a
1-— -, a, <x<a
2\as—a,
1 a;—x
— , a; <x<ag
2\ a, —a;
0, x>a

Remark 2.3.1

1. The hexagonal fuzzy number A, becomes a trapezoidal fuzzy number if a, —a, = a, —a,and

as—a, = ag — ds

2. The hexagonal fuzzy number A, becomes a non-convex fuzzy numbers if a, —a, > a, —a, and

as—a, < ag —ds

Definition 2.4: LR- Hexagonal Fuzzy Number

A LR- hexagonal fuzzy number denoted by M, = (al, a,,a,,a,, ﬂl R ﬂz) (& 18 a fuzzy number, where
(a,a,,a,,a,, B, ), are real numbers satisfying a, <a,, @, > «, and f, > f,its membership

function My, (x)1s given by:
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Hy () =11,
1+l[n—x}
ﬁl
2[ n—x
3 181+ﬁ2
0,

—o<x<m—(a,+a,)

m—(a,+a,) < x<m-a,

n<x<n+p

n+p <x<n+(f+p5,)

x>n+(f+f,)

Definition 2.5: Equality of two LR- Hexagonal fuzzy numbers

Two LR-Hexagonal fuzzy numbers A=(q,,a,,q,,,,0,,0,),; and B = (b,,b,,8,,8,,7,,7,), 18

said to be equal i.e. A= B if and only if a, =b,,a, =b,,a, =0,,a, = 5,,0, = y,,6, =¥,

Definition 2.6: Symmetric LR- Hexagonal fuzzy number

A fuzzy number A=(a,a,,0,,0,.7,.7,),, (real line) is said to be a symmetric Hexagonal fuzzy

number, if there exist real numbers such that o, +a, =y, +y,. Otherwise the fuzzy number is

called Non symmetric fuzzy number.

Table 1: Different types of hexagonal fuzzy numbers

Types of Hexagonal
fuzzy Conditions Pictorial Representations
number
A=(a,a,,a,,a,,05,0,)
Hexagonal fuzzy 5
numbers A, becomes a4 =0
N=7s "

trapezoidal fuzzy
numbers
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Convex Hexagonal fuzzy a, <q
numbers A
h 27>
Non convex Hexagonal a, >a,
fuzzy numbers A
uzzy numbers A, 7. <7,

symmetric Hexagonal
fuzzy numbers A,

o ta, =y +7y,

o
o

Non symmetric
Hexagonal fuzzy
numbers type-1(/, >r,)

o ta, >y +y,

Non symmetric
Hexagonal fuzzy
numbers type-2 (I, <r,)

o ta, <y +y,

-
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T

Perfect symmetric a,=q,

Hexagonal fuzzy o =a

numbers b
a,=a
_ I a, o =

a, =7 : o
N1=0s

Definition 2.7: New Arithmetic Operations

Let A =(a,,a,,0,,2,. 3, 8) xand A, =(b,,b,,6,,0,,6,,8,) . be two hexagonal fuzzy numbers.

Then:
i) The addition is defined by
A(#)A, =(a,+b,a, +b,,c, + 0,0, + 0, B, +5,, B+ 5,4
i) The subtraction is defined by
A (DA, =(a,~b,a,~b,,0, +0,,a, + 0y, B, +5, f,+5,) s
iii) The multiplication is defined by

~ ~ a (04 a
A(NA, = (ElTh,zrh,?rb,?th,%rb,%rhj
LR

where 7, =(3b, +3b, —0, -0, + B+ f3,)

iv) The division is defined by

if 7, #0, where 7, =(3b, +3b, -0, -0, + S, + 53,)

V) If k # 0 the scalar kAis defined as

- [(ka, kay ke, ko, kB k) s if K > 0
(ka,, kat,,~ket,,~kcty,—k 3.~k B,) gy » if k < O
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vi) \/Z:\/al’aZ’al’a2’ﬂl’ﬂ2 :\/a_l,\/Z,\/a_l,\/Z,\/E,\/ﬂ_z

where a,,a,,a,,a,, 3, 5, are non zero positive real numbers.

Definition 2.8: We define a ranking function R: f(R) — R which maps each fuzzy numbers to
the real line: f(R) represents the set of all hexagonal fuzzy numbers. If R be any linear ranking
3a,+3a, —a,—a, + f +ﬂzj
6

function, then. R(A) = (

3. Fuzzy Inventory Model

3.1 Notations

We define the following symbols

I:Ia : Fuzzy holding cost per unit quantity per unit time
C~‘a : Fuzzy Setup cost (or) ordering cost per order
T

Length of the plan
Su : Fuzzy Shortage cost per unit quantity

l~)a: Fuzzy Total demand over the planning time period [0, 7]

0 : Fuzzy Order quantity per cycle

T.: Fuzzy total cost for the period [0, 7]
F(@)": Minimum Fuzzy total cost for [0,7]

Q" Fuzzy Optimal order quantity

3.2 Assumptions

In this paper the following assumptions are considered :
@) Shortage cost is of fuzzy nature

(>i1) Total demand is of fuzzy nature

(i11))  Time plan is constant

(iv)  Holding cost and Ordering cost are fuzzy in nature

3.3 Formulation and analysis of the model
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We consider the model with allowable shortage in fuzzy environment since the fuzzy total
demand with time period[0,7], fuzzy ordering cost per order, fuzzy carrying cost (or) holding
cost per unit quantity per unit time and fuzzy shortage cost per unit quantity are in fuzzy nature.
Our goal is to determine the fuzzy optimal total cost and fuzzy optimal order quantity for the

proposed fuzzy inventory model. Now the fuzzifying total cost is given by

~ 2
- 5@(1_m5 SJ -
e - o) (AD e l6])
T 2AT+3) 2 0

Our aim is to obtain fuzzy the total cost and the optimal order quantity in terms of LR -Type

hexagonal fuzzy numbers by using simple calculus techniques.

If H > éa, 50, D, denote the LR — Type hexagonal fuzzy numbers defined by
H, = (ha,, ha,,ha,, ha,,hB,hpB,) D, =(Da,,Da,,Da,,Da,,Dp,,Dp,)

C, =(Ca,,Ca,,Ca,,Ca,,Cp,,Cp,) S, =(Sa,,Sa,,Sa,,Sa,,Sp,SB,)

1]

T
S

e

2
3 50/ 1—— e .
a a)2 saQ[ THa + S:a j + CaDa
2(TH, +3 )2 2 0

Il
+

o

By using new arithmetic operations and simplifying we get

T6Q Sa,(38a, +3Sa, — Sa, — S, + S B, + S B,)3ha, + 3ha, — ha, + ha, + hf3, + hf,)
T —

c

s Q| (Tha, + Sa, — Sa,)(3Sa, +3Sa, - Sa, — Sa, + S B, + S 3,)
12 ((3(Tha, + Sa,) +.....+ (ThB, + 5 3,)) )

(6Tha, + Sa, - Sa, ) (6ThB, +S B, +Sp,)
(3(Tha, + Sa)) +....+ThB, +SB,)) (3(Tha, + Sa,) +....+(ThB, + S 3,))

WL%DQl (3Ca, +3Ca, —Ca, —Ca, +CB,+Cp,),
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T6Q Sa,(3Sa, +3Sa, — Sa, — Sa, + S B, + S B,)(3ha, +3ha, — ha, + ha, + hB, + hf3,)

[Tha, + Sa, (3(Tha, + Sa,) + ...+ (ThfB, + S 5,)) +...... +Th'82;5ﬁ2(3(Thal+Sal)+ ..... +(Thp, +Sp,)) |

s Q| (Tha, + Sa, — Sa,)(3Sa, +3Sa, — Sa;, = So, + S+ 5 3,)
12 ((3(Tha, + Sa,) +.....+ (ThB, + 5 3,)))

(6Tha, + Sa, - Sa,) . (6Thp, +SpB, +S ;)
(3(Tha, + Sa) +....+(ThB, +SB,)) (3(Tha, + Sa,) +....+ (ThB, + S3,))

+$Da2 (3Ca, +3Ca, —Ca, —Car, +C S, +Cp,),

T6Q5al (3Sa, +3Sa, — Sa, — Sa, + S B, + S 8,)(3ha, + 3ha, — hat, + hat, + hf3, + hj3,)

s Q| (Tha, + Sa, + Sa,)(3Sa, +3Sa, — Sa, — Sat, + S B, + S )
12 ((3(Tha, + Sa,) +.....+ (ThB, + 5 3,)))

(6Tha, + Sa, - Sa,) N (6ThB,+SB,+S,)
(3(Tha, + Sa,) + ...+ (ThB, +SB,)) (3(Tha, + Sa,) + ...+ (ThB, + S 3,))

+%Da] (3Ca, +3Ca, - Ca, = Car, +CB,+Cp,),

T6QSa2(3Sal +3Sa, - Sa, —Sa, + S, + S B,)(3ha, +3ha, — ha, + ha, + hB, + hp,)

[Tha, + Sa,)(3(Tha, + Sa,) +....+ (ThfB, + S B,)) +...... +Th’62;5ﬂ2(3(Thal+Sal)+ ..... +(Thp, +Sp3,)) ]

s Q| (Tha, + Sa, +Sa,)(3Sa, +3Sa, — S, = Sa, + S B, + S B,)
12 ((3(Tha, + Sa,) +....+ (ThB, + 5 3,)))

(6Tha, + Sa, - Sa,) N (6ThB,+SB,+SP,)
(3(Tha, + Sa,) + ...+ (ThB, +SB,)) (3(Tha, + Sa,) + ...+ (ThB, + S 3,))

JF%DM2 (3Ca, +3Ca, - Ca, = Car, +CB, +Cp,),
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TQ

" SP(3Sa, +35a, = Sat, = Sty + S, + S B;)(3hay +3ha, ~hat, + het, + b, + hf,)

+Q (Thp, +S B, +SB)3Sa, +3Sa, —Sa, —Sa, + S, + S 3,)
12 ((3(Tha, + Sa) + ...+ (ThB, + 5 3,)))

(6Tha, + Sa, - Sa, ) N (6ThB, +S B, +5p,)
(3(Tha, + Sa)) + ...+ (ThB, +SB,)) (3(Tha, + Sa) +....+(ThB, + S B,))

+%Dﬂl (3Ca, +3Ca, —Ca, —Ca, +CB,+Cp,),

70

6

[Tha, + Sa, ) (3(Tha, + Sa,) +.....+ (ThB, + S B,) ) + ... +Th’823+5ﬂ2(3(Tha1 +S8a,)+...+(Thp, +Sﬂ2))]

SB,(3Sa, +3Sa, — Sa, — Sa, + S B, + S B,)(3ha, + 3ha, — hay, + hat, + hf3, +h}3,)

+Q (ThB, + S, +SB,)3Sa, +3Sa, — Sa, —Sa, + S, + S 3,)
12 ((3(Tha, + Sa,) +....+(ThpB, +5,)))

(6Tha, + Sa, - Sa,) . (6ThB,+SB,+SP,)
(3(Tha, + Sa)) +....+(ThB, +SB,)) (3(Tha, + Sa,) +.....+(ThB, + S 3,))

+$Dﬂ2 (3Ca, +3Ca, - Ca, -~ Car, +CB,+Cp, )}
Tc :(Cll,az,aa],aaz,aﬂl,aﬂz)ZF(Q) (3.3.1)
The fuzzy optimal order quantity Q" which is minimize the total inventory cost fL = F(Q)is

obtained as the solution of the first order fuzzy differential equation diQN (T.) = 0and it is found

as
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2d, (3Ca, +3Ca, - Ca, - Cay + CJ +CB,)  d,, (3Ca +3Ca, - Cay - Ca, + CJ +C,)
(3Sa, +3Sa, — Sat, — Sa, + S, + S B,) T(3ha, +3ha, — ha, —hat, + hfB, +hp,)
2d, (3Ca,+3Ca, - Ca, —Ca, +Cp, +Cp,) s d, (3Ca, +3Ca, - Ca, —Ca, +Cp, +Cp,)
(3Sa, +3Sa, — Sat, — Sat, + S B, + S ,) T(3ha, +3ha, — ha, — ha, + hB, + hf3,)
2d,, (3Ca, +3Ca, - Ca,~Ca, +Cf, +Cp,) . d, (3Ca, +3Ca, —Ca, - Ca, +Cf, +Cp, )
. | (384, +3Sa,~Sa,~Sa,+Sp, +5p,) T(3ha, +3ha, —ha, —ha, + hpB, + hpB,)
¢ = 2d,, (3Ca, +3Ca, ~Cay ~ Ca, + CJ +CP,) | d,, (3Ca, +3Cay ~Ca ~ Caty + Cf + )
(3Sa,+3Sa, - Sa, —Sa, + S B, + 5 3,) T(3ha, +3ha, —ha, —ha, +hfB, +hpB,)
2d, (3Ca, +3Ca, - Ca, ~Ca, +Cf, +Cp,) . d, (3Ca, +3Ca, —Ca, = Ca, + C +CJ,)
(3Sa, +3Sa, — St — Sa,, + S B, + S B,) T(3ha, +3ha, —ha, —het, + hf, + hp,)
2d,, (3Ca, +3Ca, - Ca, ~Car + C+ ;)  d, (3Ca, +3Ca, ~Cat = Cay + CJ +C,)
(3Sa, +3Sa, — St — Sa,, + S+ S B,) T(3ha, +3ha, — ha, — ha, + hf, + hf,)

Q =(0,.9,-9,-9,-050) by using definition 2.7 (vi)

-
Also O = Q" we have dF Q) >0 This show that F(Q) is minimum at Q = Q" and from (3.3.1)

QZ

_ 3%Sal (3Sa, +3Sa, —-Sa, - Sa, + S, + S 5,)(Bha, +3ha, — ha, + ha, + hfB, + hB,)(30a, +3Qa, — Qa, + Qa, + O, + 0f,)
F(Q)=

1 | (Tha, + Sa, — Sa,)(3Sa, +3S8a, —Sa, —Sa, + S B, + 5 5,)(30a, +30Qa, —Qa, + 0, + Q5 +0F5,)
72 ((3(Tha, + Sa,) +.....+ (ThB, + S 3,)))

(6Tha, + Sa, — Sa, ) s (6ThB, +SpB, +5Sp,)
(3(Tha, + Sa) + ...+ (ThB, +SB,)) (3(Tha, + Sa,) + ...+ (Thp, + S 3,))
D, (3Ca, +3Ca, - Ca,—Ca, +Cp, +Cp,)
(3Qa1 + 3Qa2 - Qal + Qaz + Qﬂl + Qﬂz) |
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% Sa,(3Sa, +3Sa, - Sa, —Sa, + S, + S B,)(Bha, +3ha, — ha, + ha, + h B, + hf,)(30a, +30a, — Qa, + Qa, + O 5, + 05,)

[Tha, + Sa, (3(Tha, + Sa,) + ...+ (Thf, + S 3,)) +...... +W(3(Thal+5al)+ ..... +(Thp, +58,))]

, 1| (Tha, +Sa, - Sa,)(3Sa, +3Sa, - Sa, ~ Set, + S, + 5 ,)(3Qa, +30a, — Qa, + Qat, + O + Of,)
72 ((3(Tha, + Sa,) + ...+ (ThB, + S 3,)))

(6Tha, +Sa, - Sa,) . (6Thp, + S, +Sp3,)
(3(Tha, + Sa,) +....+(Thp, +Sf,)) (3(Tha, + Sa,) + ...+ (ThB, + S B,))

. Da2 (3Cal +3Ca,-Ca, - Ca, + C,B1 + C,Bz)
60(30a, +30Qa, - Qa, + Qa, + Of, + 0B,)

% Sa,(3Sa, +3Sa, —Sa, —Sa, + S B, + S B,)(3ha, +3ha, — ha, + ha, + hf, + hf,)(30a, +3Q0a, — Qa, + Qa, + O, + 0 5,)

[Tha, + Sa,) (3(Tha, + Sa,) + ...+ (Thf, + S 5,)) +...... +%(3(Thal+5al)+ ..... +(Thﬂ2+Sﬂ2))]

+i (Tha, + S, + S )(3Sa, +3S8a, —Sa, —Sa, + S B, + S 3,)(30a, +30a, — O, + O, + O, + 0f,)
72 ((3(Tha, + Sa,) +.....+ (ThB, +S B,)))

(6Tha, + Sa, - Sa,) (6Thp, +Sp, +Sp,)
(3(Tha, + Sa) + ...+ (ThB, +SB)) (3(Tha, + Sa,) + ...+ (ThB, + S 3,))

D, (3Ca,+3Ca,—Ca, —Ca, +CB, +Cp,)
(3Qal + 3Q612 - Qal + Qaz + Qﬂl + Qﬂz) ’

%Sdz (3Sa, +3Sa, —Sa, — S, + S B, + S B,)(3ha, +3ha, — ha, + ha, + hp, +hf,)(30a, +30a, — Oa, + O, + OB, +0p,)

[Tha, + Sa, (3(Tha, + Sa,) + ...+ (ThB, + S 3,)) +...... +M(3(Thal+5al)+ ..... +(ThpB,+Sp,)) ]

1| Tha, + Sa, +Sa,)(38a, +3Sa, = Sa, = Sa, + S, + 5 3,)(3Qa, +3Qa, — Qo + 0, + Qff, + OB,)
72 ((3(Tha, +Sa,) +....+ (ThB, + S B,)))

(6Tha, + Sa, — Sa,) . (6ThpB, +Sp,+S,)
(3(Tha, + Sa,) +....+(ThB, +SB)) (3(Tha, + Sa,) +.....+ (ThpB, + S j3,))

D, (3Ca,+3Ca,~Ca, ~Ca, +Cf,+Cp,)
(3Qa1 + 3Q(12 - Qal + Qaz + Qﬁ] + Qﬂz) '
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% Sp,(3Sa, +3Sa, —Sa, —Sa, + S B, + S B,)(3ha, +3ha, —ha, + ha, + hf, +hp,)(30a, +30a, — Qa, + Qa, + Qf, + 0f,)

[Tha, + Sa, (3(Tha, + Sa,) +.....+ (ThB, + S 3,)) +...... +%(3(Thal+&zl)+ ..... +(Thp, +Sp,)) ]

+i (Thp, +SpB,+S5,)3Sa, +3Sa, —Sa, —Sa, + S B, + S 5,)(30a, +30a, — O, + Qa, + O, +0F,)
72 ((3(Tha, + Sa,) +.....+ (ThB, + S B,)))

(3(Tha, + Sa,) +.....+(ThB, + S 3,)) et (3(Tha, + Sa,) +.....+ (Th3, + S 3,))
D, (3Ca, +3Ca, - Ca, -~ Ca, + C3, + CJ3,)
(3Qa1 + 3Qa2 —Qa, +Qa, + Qﬂl + Qﬂz)

( (6Tha, + Sa, — Sa, ) (6Thp, +Sp, +SB,) ]]

% SB,(3Sa, +3Sa, —Sa, — S, + S B, + S B,)(Bha, +3ha, — ha, + ha, + 5, + h3,)(30a, +30a, — Qa, + Qa, + O, + O F,)

[Tha, + Sa), (3(Tha, + Sa,) +.....+ (ThfB, + S 5,)) +..... +W(3(Thal+5al)+ ..... +(Thp, +58,))]

| @hp,+S P, +5,)(35a, +3Sa, — Sa, — Saty + 5, + S 3,)(30a, +30a, — Qar +Qa, + Qf + O)
72 ((3(Tha, + Sa,) + ...+ (ThB, + S 3,)))

(6Tha, + Sa, — Sa) . (6Thp, +SB,+Sp,)
(3(Tha, + Sa,) + ...+ (ThB, +SB,)) (3(Tha, + Sa,) + ...+ (ThB, + S 3,))

D, (3Ca, +3Ca,~Ca,—Ca, +Cf, +Cp,)
(3Qa1 + 3Qa2 —Qa, +0a, + Qﬂ] + Qﬂz)

3.4 Algorithm for Finding the Fuzzy Optimal Total Cost and the Fuzzy Optimal Order
Quantity

Step 1

Calculate the model fuzzy total cost for the fuzzy values of I:Ia , éa , ga, D,

Step 2

Now determine fuzzy total cost using new arithmetic operations fuzzy holding cost, fuzzy
ordering cost, fuzzy shortage cost and fuzzy demand taken in terms of LR-Type hexagonal
fuzzy numbers.

Step 3

Find the fuzzy optimal order quantity which can be obtain by putting the first derivative of
F(Q) equal to zero and second derivate is positive at Q = Q"

4 Numerical Example

4.1 Fuzzy model
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Let

H,=(11,13,4,1,4,1),C, = (19,21,4,1,4,1),C, = (5,7,3,1,3,1),

D, = (450,550,100,50,100,50), T = 6days then Q" =(55.90,61.79,26.35,18.63,26.36,18.63)

f(Q")=(300.3,363.37,51.56,35.66,51.56,35.66)

4.2 Sensitivity analysis

S C,=(19,21,4,1,4,1) C,=(18,22,4,1,4,1)
Demand

N .

o @ ) £@) 0 £@)

1] (350,450,1 | (49.30,55.90,26 |264.60,328.82,51.5 | (49.30,55.90,26 | 264.60,328.82,51.5
00,50,100, | .35,18.63,26.36, | 6,35.66,51.56,35.66 | .35,18.63,26.36, | 6,35.66,51.56,35.66
50) 18.63) ) 18.63) )

2| (400,500,1 |52.70,58.92,26. | 283.10,346.50,51.5 | 52.70,58.92,26. | 283.10,346.50,51.5
00,50,100, | 35,18.63,26.36, | 6,35.66,51.56,35.66 | 35,18.63,26.36, | 6,35.66,51.56,35.66
50) 18.63) ) 18.63) )

3| (450,550,1 |55.90,61.79,26. | (300.3,363.37,51.5 |55.90,61.79,26. | (300.3,363.37,51.56
00,50,100, | 35,18.63,26.36, | 6,35.66,51.56,35.66 | 35,18.63,26.36, | ,35.66,51.56,35.66)
50) 18.63) ) 18.63)

41 (500,600,1 |58.92,64.54,26. | 316.58,39.48,51.56, | 58.92,64.54,26. | 316.58,39.48,51.56,
00,50,100, | 35,18.63,26.36, | 35.66,51.56,35.66) | 35,18.63,26.36, | 35.66,51.56,35.66)
50) 18.63) 18.63)

5] (550,650,1 | 61.79,67.18,26. | 332.07,394.94,51.5 | 61.79,67.18,26. | 332.07,394.94,51.5
00,50,100, | 35,18.63,26.36, | 6,35.66,51.56,35.66 | 35,18.63,26.36, | 6,35.66,51.56,35.66
50) 18.63) ) 18.63) )

From the above table we observed that for different values of fuzzy ordering quantity by

changing middle two spreads, the fuzzy economic order quantity remains fixed. The same is true

for fuzzy total cost.

5. Conclusion
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In this paper, we have studied the fuzzy optimal order quantity and the fuzzy optimal total cost of
the Inventory model by using the L - R Type hexagonal fuzzy numbers. The hexagonal fuzzy
numbers is a generalization of trapezoidal fuzzy numbers and therefore this new model is useful
as a generalization of the already existing model with trapezoidal fuzzy numbers. Finally a

numerical example is also included to illustrate our results.
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