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Abstract

In this paper, a Inventory model for an item with different objective and constraints under uncertain environment. All the
cost parameters involved in the study are represented by fuzzy numbers. As a result the total cost function is ultimately
obtained as fuzzy. Later on this cost function is defuzzified the decagonal fuzzy number to obtain a crisp cost function with
allowed variations. In this study fuzzy inventory problems are solved by using Lagrangian method with beta distribution . To
determine the optimum value which is the minimize total cost. Finally, numerical examples are discussed with the proposed

model.
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INTRODUCTION

Operation research use logical analysis and analytical techniques to study the behavior of a system. It
is a scientific approach to problem solving for executive decision making which requires the
formulation of mathematical, economic and statistical models for decision and control problems to

deal with situations arising out of risk and uncertainty.

Inventory was first introduced by Harris 1915. It is very important in the current scenario. For
future production and sales it constitutes goods in more stock. Components of inventory are currency,

the ready packed goods for sales.

A fuzzy set can be mathematically described by assigning numbers. The membership grades
are present in real values ranging from o to 1 in a closed interval. A fuzzy set is a collection of distinct

elements with varying degrees of relevance, as described here.

Hence, discussed about optimization of fuzzy inventory model using lagragian method in

decagonal fuzzy number with beta distribution. The parameters holding cost, ordering cost, cycle plan
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and demand are decagonal fuzzy number. . To determine the optimum value which is the minimize

total cost. The proposed method illustrated with numerical examples.

DECAGONAL FUZZY NUMBER

A Decagonal fuzzy number D can be defined as(aéb, od,, o, 0k, ad, asy, ol ad, ald
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GRAPHICAL REPRESENTATION IN DECAGONAL NUMBER
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LAGRAGIAN METHOD
The solution of a constrained optimization problem can often be found by using the so-called
Lagragian method. We define the Lagragian as

L(x, A) = f(x) + A(b - g(x)).
DEFUZZIFICATION OF DECAGONAL FUZZY NUMBER

5 —5S; + 6S, 4+ 6S3 + 6S, — S5 — Sg + 6S, + 6Sg — 7Sg + 8S4,
- 24

Arithmetic operations on Decagonal fuzzy number
Let(at, ab),and(vg, vj)are the two terms
1 .2 .3 4 5 6 7 8 9 10 12 3 & 5 6 7 8 8 10
(aebr aebr aebr aebr aebr aeb; aeb; aeb; aeb; aeb! ) (Vg]J Vg]' Vg]P Vg]' Vg]' Vg]P Vg]' Vg]P Vg]' Vg] )
Addition
(ae' ab) + (Vgl V]) =
1 .2 .3 4 5 6 7 8 9 10 1 32 3 & 5 6 7 8 8 410
(aeb; aeb; aeb; aeb; aeb; aeb; aeb; aeb; aeb; aeb! ) + (Vg], Vg]; Vg], Vg]; Vg]; Vg], Vg]; Vg], Vg]; Vg] )
Subtraction
(ae, ap) = (vg, v,—)
—(nl A2 3 4 5 6 7 8 9 _10 1,2 43 4 5 6 y7 y8 8 10
= (Cteb, et ep, Aoy ey ey Loty e Tty Cep, ) (Vgi’vgi’Vgi'vgi’Vgi'vgi’vgi'vgj’vgi’vgj)
(a1 2 3 4 5 6 7 8 _9 _10

Multiplication(ot, o) X (yg, yj) = (agp, alp, adp, adp, adp, ady, aly, ady, adp, agp, ) X

1,2 3 4 5 6 y7 y8 8 10

(Vgi’ Vi Vgj Vgj» Vgjr Vo Vgjr Vgj» Vgjr Vg )
— (ol 2 3 4 5 6 7 8 9 _10

D“"Slon(ae' oLb)/ (Vg' Vj) - (aebJ Qebs Qeby Aehy Aebs Aehs Aehs Aehs Aebs e, )/

1 52 3 4 5 6 y7 y8 8 10

(Vgi’ Vi Vgj Vgj» Vgj Vo Vgjr Vgj» Vgjr Vg )

NOTATIONS

V = Order quantity for per length of a cycle

9863



Nat. Volatiles & Essent. Qils, 2021; 8(4): 9861-9869

W = Inventory item in a total demand
Z = Ordering cost for one month
Y = Cycle plan for per month
U = Holding cost for per month
Qg = Total inventory item of the minimum product
W = Fuzzy inventory item in annual demand
Y = Cycle plan in fuzzy product
Z = Fuzzy ordering cost in per unit period
U = Fuzzy holding cost per month
V = Fuzzy order quantity per month
Q~S = Fuzzy total inventory product

Assumption

Assumption are considered to be as:

Demand is considered as a nature in fuzzy inventory
Time is always to be plan as a constant value

>
>
> Holding cost is considered as a nature in fuzzy inventory
> Ordering cost are also nature

Mathematical Model Formulation

= — m— (
Ti= S+ (1)
X . . . . (T
We have to find the optimum solution ,differentiate we get%
«_ |49 (

Now we using the formula of decagonal number of defuzzification

=58, 4 6S; + 683 + 6S, — S5 — Sg + 6S; + 6Sg — 7Sg + 84,

(D) = o
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STEP 1 X, = /—‘156111‘;01"
1t1

STEP 2

X1=X

_ |2(8J10010 = 7J509)
z —5P,E; + 6P,E,

Continuously the step is going on as by one to one finally the last step we get as,

STEP 10

X1 =X =X3 =X4 =X5 =Xg =X;7 =Xg =Xg =Xq9 =

2[8]19010 — 7J909 + 6]g0g + 6];0; — J60g — J505 + 6],04 + 6]303 + 6],0, — 5];04]
_5P1E1 + 6P2E2 + 6P3E3 + 6P4E4_ - P5E5 - P6E6 + 6P7E7 + 6P8E8 - 7P9E9 + 8P10E10

FUZZY INVENTORY MODEL USING LAGRAGIAN METHOD IN DECAGONAL FUZZY NUMBER

The total cost is given by
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Let W, U,Z,Y are non negative decagonal fuzzy number
W = (W;, Wy, W3, Wy, Ws, We, Wy, Wg, Wo, Wy,,)
U = (Uy,U,, U3, Uy, Us, Ug, Uy, Ug, Ug, Ug)
Z = (21,22, 23,24, L5, L, L7, T, Ty L)
Y = (Y, Yy, Ys, Ya, Ys, Yo, Yy, Yg, Yo, Yi0)

W,U;,  VZ,Y, WU,  Vzyy, WeUs  VZ,Ys W,U, VZ,Y, WsUs

Vv 2 'V 2 'V 2 'V 2 'V
3 = VZsYs WeUy VZeYs WoU, VZ,Y, WeUs VZgYs WoUg VZoYs
S 2 "V 2 "V 2 'V 2 vV ' 2
Wi0U VZi5Ys0
l v ' 2 J

Defuzzification for Beta distribution of decagonal fuzzy number is

—5S; + 6S, + 6S3 + 65, — Sg — Sg + 6S; + 6Sg — 7So + 8540
24

B(B) =

B(3s) = 1 1=5W,U; + 6W,U, + 6W5Us + 6W,U, — W5Us —]
)= 24V W6U6 + 6W7U7 + 6W8U8 - 7W9U9 + 8W10U10
1 1=52,Y; + 6Z,Y, + 6Z3Y; + 6Z4Y, — Z5Ys —]
48| ZgYy + 6Z,Ys + 6ZgYg — 7ZoYo + 8Z19Ys0

5 [~5WiUs + 6W,Us, + 6WsUs + 6W,Uy — W5Us —]

W6U6 + 6W7U7 + 6W8U8 - 7W9U9 + 8W10U10
_SZ]_Y]_ + 6Z2Y2 + 623Y3 + 6Z4,Y4 - ZSYS -
ZeYs + 6Z,Y7 + 6ZgYg — 7ZoYg + 8Z10 Y10

Now applying a lagragian method,

Qs = S+ - With V= Vy,V,,V3,V,, Vs, Ve, V7, Vg, Vo, Vig

0<V; <V, <V3 <V, <Vs<Vg <V, <Vg<Vy<Vyp

W, U, VZ,Y; WU, Vzoy, WoUs  VZ,Ys WU, VZ,Y, WsUg

Vv 2 'V 2 'V 2 vV 2 Vv
3 VZsYs WoUs VZeYs W,U, VZ,Y, WgUs VZgYs WoUg VZoYs
S 2 v 2 v 2 v 2 vV 2
WioU VZ,5Ys0
vV ' 2

Now applying beta distribution method,
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Numerical Examples

Fuzzy model :

Let us consider the following data:

Y =20 month, W = 300 year, Z = Rs.50/- per month, U = 100/- per month.

Crisp model :

Let us consider the following data:

U=(95.1,96.1,97.1,98.1,99.1, 101.1, 102.1, 103.1, 104.1, 105.1 )

z

(43, 44,45, 46,47, 48, 49,51, 52,53)

Y=(13,14,15,16,17,18,19, 21, 22,23)

W = (0, 50, 100, 150, 200, 250, 350, 400, 450, 500 )

Vi

_ [2[8WyoUyg — TWoUs + 6WaUg + 6W,U; — WsUg — W5Us + 6W,U, + 6W5Us + 6W,U, — 5W, Uy ]
- —57,Y; + 6Z,Y, + 6Z3Ys + 6Z,Y, — ZsYs — ZgYe + 6Z,Y, + 6ZgYg — 7ZoYo + 8Z10Y10

’1531220 -
V; = 120 - 84=8

1 [—5W,U; + 6W,U, + 6WsUs + 6W,U, — WUs —

B(QS) = m WeUg + 6W,U; + 6WgUg — 7WyUq + 8W, U4 +
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1 [—521\(1 + 6Z,Y, + 6Z3Ys + 6Z,Y, — ZsYs —]
48| ZeYs + 6Z,Y, + 6ZgYg — 7ZoYo + 8Z10 Y10

= 4173 + 3577

B(Qs) = 7750

CONCLUSION

In many real life cases, the decision data of human judgments with preferences are often vague so
that the traditional ways of using crisp values are inadequate also using fuzzy numbers such as
triangular, trapezoidal are not suitable in few case where the uncertainties arises in ten different

points in such cases Decagonal Fuzzy Number can be used to solve the problems.

The optimization of fuzzy inventory model using lagragian method in decagonal fuzzy number
with beta distribution. The parameters holding cost, ordering cost, cycle plan and demand are
decagonal fuzzy number. The optimum results of fuzzy model were defuzzifiedand it will increase the
total profit and also the fuzzy model permits flexibility in the system inputs. The notations are taken as

decagonal fuzzy numbers, Lagrangian method has been applied with beta distribution.

The arithmetic operations of decagonal fuzzy numbers are also proposed to get the expected
result.This fuzzy model assists in determining the optimal order quantity amidst the existing
fluctuations to finding theminimum total cost for the inventory model derived both crisp and fuzzy

sense with beta distribution
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