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ARTICLE DETAILS ABSTRACT

Research Paper This investigation used a production inventory model for decaying

goods with steady demand is developed. In the inventory method,
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cywords shortages are fully backlogged and permitted. This model seeks to
Deteriorati tems: o ‘ L o

cleriorating iems identify each product's ideal cycle duration in order to minimize the
Production; Inventory; . o :

roauction nventory anticipated overall cost, which includes holding, shortage, setup, and
Shortages

manufacturing costs. Additionally, the uniqueness and existence of

optimal solutions' necessary and sufficient requirements are deduced.
We offer straightforward, tractable analytical methods for obtaining the

solution procedure using the model and numerical examples.

1. Introduction
Inventory is the collection of all resources and items that a company uses.

The collection for guidelines which regulates & upholds inventory stages is called an inventory method
[3]. It determines the appropriate time for stock replenishment and the size of orders.
Any manufacturing company's primary goal is to increase profit by reducing overall costs. [3] Inventory
managers frequently have to make a snap judgement about how best to balance carrying and ordering
costs. Order quantity per unit time decreases as more orders are placed, which raises ordering costs even
though carrying costs are quite low. Occasionally, this could result in stock outs and market losses. On
the other hand, ordering a larger amount results in fewer orders and a significant reduction in ordering
costs. However, the expense of carrying has increased. Additional storage space and retail employees

are also needed. Extended storage may result in flaws in inventory items. Therefore, it's crucial to strike
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the right balance between ordering and carrying costs. This results in the creation of an efficient
inventory model that determines the portion mass at the least amount of inventory overall that is
feasible.

A waybill distribution and stock-dependent demand inventory model

deterioration created through Babu Krishnaraj & Ramsey [1]. We looked at deterministic inventory

systems with demand rates that depend on inventory levels.

by Backer and Urban [2]. Operations management was examined by Chase et al. [3] in order to get a
competitive edge.
Goyal and Giri [4] looked at current developments in inventory deterioration modelling. A stock-

dependent consumption rate inventory model was developed.

by Gupta & Vrat [5]. An economical portion sizing manufacturing model for degrading commodities
below two equal “trade credits” was created by Muniapan et al. [6]. Muniapan and Uthayakumar [7]
investigated the use of mathematical analysis to determine the best “replenishment policies”.
Padmanaban & Vrat [8] investigated EOQ models below stock dependent marketing rate for perishable
goods. With fixed and linear backorders, an integrated production inventory system for perishable items

was developed.

by Ravithamal et al. [9].
An EOQ model was used to study price-sensitive demand for perishable goods by ShibSankar Sana [10].

An inventory model for production degradation of commodities with constant demand is studied in this

paper.

Additionally, the uniqueness and existence of optimal solutions' necessary and sufficient requirements
are deduced. The suggested paradigm is demonstrated by the inclusion of numerical examples. This
paper's comprehensive description is provided below. Rules and codes are provided in detail in section
2. Model formulation and numerical examples are provided in sections 3 and 4. Lastly, a summary and

conclusion are given.

2. Assumptions & Notations:

Dr. Ravendra Kumar Page | 742



63@ The Academic Volume 1 | Issue 3 | October 2023

The assumptions& Notations used for the
Model are

1. Demand D is constant, while production rate P is higher than D.

2. Time horizon T and replenishment rate are limited.
3. There 1S no lead time and a constant deterioration rate, 0.

4. Production time is shown by t;.

4. the inventory level I; (t) when 0 <t <tl
5. the inventory level I, (t) when t; <t<T

6. Costs of  production per unit (C;) and shortage per unit (Cy)
7. Order cost per unit (A) is a known and consistent amount.

8. The holding cost per unit over time is denoted by h.

3. Model design:
Let

dly(t)

T+911(t):P—D;0StSt1 (1)

L0 pity<t<T @)

with I, (T) = 0 and I, (t:) = 0 as boundary conditions. The equations (1) and (2) have the following

solutions:
L) =21 -GV 0<t <ty 3)
L =D(T—-t);t; <t <T “4)

The following are the parts that make up the system's total cost:
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» The typical setup expenses = =

The typical holding cost = %{fotl L (t)dt + ftTl I, (t)dt}

T{(P = [1—ef ]+ e D) 2t 42 [T - t1]2} (5)

» The typical production cost = % Qo

¢1 ((P-D)
= 2{E2[1 -] + DT} (6)
: . Gy (T Dc2
(iv) The typical shortage cost = = — ) y L(t)dt = [T -2 ()

Consequently, the average total cost in the time interval [0, T] is represented by y, meaning the total

cost of setup, holding, production, and shortfall costs.

D=+ B2 (1o + CR 0+ 2 a4 o (R (- e o] @

To find the second order partial derivative of r with respect to T, we select a given T. This gives us

6F_0
Fiie
It means . —{D(T—tl)(h+Cz)+CZD}_i{A+h{(P0—2 2t )l (P — D) }+
D(h;- C2) [T —t,]2 + C, {(P ; D) (1— %)+ DT}} _
24 P-D P-D D(h+C
T = m,WhereA=A+h{( 07 )[1_69t1]+( - )tl}_l_ ( ;’ 2)+
a2 eon
ﬂZlD(h Cz)—_(T—tl)(h+Cz)+ 3{A+h{(P 5 )[1_69t1)l+
0T? 9
(P—D)
7 B+ D(h+ CHIT —t,] +DC;
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. 9°T . . T .
At point T = T*, 7 0. Hence, the total optimum function that minimises the total inventory cost

function T is T*.

4. Numerical illustration:
Example
Suppose A =105, P =510, D =310, h = 0.06, 8 = 0.02, C: = 0.03, C,=0.04. Dissimilar prices of t:

Table 1 provides the ideal values.
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Fig 1: The impact of alterations as t; rises

Table-1

A succinct overview of the findings, using example 1
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Parameter T dF(T, t1)
t1 140/365 512.2872 3.2770 X 10°
120/365 442.4666 2.4789 X 10°
95/365 373.7485 1.7863 X 10°
75/365 305.1423 1.2077 X 10°
55/365 236.6495 7.4249 X 10°
35/365 168.2685 3.9014 X 10°
15/365 127.2939 2.3268 X 10°

5. Conclusion
For decaying items with continuous demand, we have suggested a deterministic inventory model in this

study. Shortages in this inventory system are fully permitted and backlogged.

My goal to identify best renewal strategies that will reduce the overall cost of inventory. Additionally,
mathematical illustrations are given to show how the suggested ideal works. More realistic scenarios,

Including quantity discounts, credit terms, time-dependent demand, and shortages in the partial backlog,

etc., can be included in the model that has been shown.
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