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deteriorating items. Shortages are allowed and partially backlogged with time varying backlogging and deterioration
rate. To enhance demand and to lure the retailers to buy more, the supplier offers a permissible delay period. The
~ main aim of this paper is to determine the optimal replenishment policy that maximizes the total profit. Numerical
examples are included to illustrate the proposed model. W
K'q'mq: Inventory, Price and time dependent demand, Delay in payments, Time varying deterioration, Partial
|
1. INTRODUCTION
Deterioration is an important aspect of inventory control. In traditional economic order quantity models
deterioration of items were not given due consideration. But in real life situations it is very difficult to preserve
items like medicines, volatile liquids, foodstuffs etc.. These items deteriorate over time. The first attempt lo develop
inventory models for these items with a constant rate of deterioration was made by Ghare and Schrader [3] and later
many researchers have worked in this direction. In the realistic environment, certain items such as vegetables, fruits,
and baked items remain fresh for a short span. After that period some items may start to decay. That is they do not
Jose their freshness or quality as soon as they enter into the inventory. Deterioration takes place only after a certain
period of time for such items. So it is necessary to consider inventory problems for non-instantancously
deteriorating items. Many researchers like Sana [6], Sarkar [7], Sett et al. [10] developed their excellent works with
 fime varying deterioration rate. Sarkar [8] developed a production inventory model for three different types of
economic order quantity models were developed under the assumption that shortages are cither
gged or completely lost which is an unrealistic situation. Often customers are ready to wait if the
se they may move to other retailers. In some inventory systems, such as fashionable items,
rate is a variable which depends on the waiting time for the next replenishment. |
lot-sizing problem for a product with a variable deterioration rate by allowing
. Mﬁmwmmmnmmm ate
s, it was assumed that the retailer has to pay immediately after
» enhance demand and to lure the retailers to buy more,
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Due ll.‘: the complexity of the equations the optimal valucs are obtained using MATLAB software. _
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Fig 1 Graphical pronestation of e mites (casel) Figd Graphical reprysentation of the system (cased) Fig ,_mm,m.w_m}
4. NUMERICAL EXAMPLE : To illustrate the applicability of the model, let us consider the following data: The
solutions are obtained using MA' : _ N
Example 1 A=250; b=1; p=20; pi=200; £,=0.0833; s=30; & = 0.02; 2=0.98; v=0.02; 1,=0.17; 1.=0.10; ==1 1n

iate units, The optimal values of t, T, Q are t =0.5336, T =2.4532,Q =1758. ! “|
Eﬂlﬂpklﬁglﬁlﬂlﬂdatnmmasinmampie 1 except that M=0.25. The optimal values of t, T, Qa II
1, =0.6236, T'=2.3623, Q" = 696. ‘
mple 3 Again the data arc same as in example | except that M = 0.25. The optimal values of t;, T, Q are |
1'=0.8331, T=23623,Q" = 621. % ; h
5. CONCLUSION : In this paper an inventory model is developed for non-instantaneously deteriorating items with
varying deterioration rate. A permissible delay in payments is considered as a type of price reduction and it can

. mﬂmmwmmm A demand which is price and time dependent in nature is focused

to suit a realistic environment. Owing to the competitive and challenging environment, shortages are allowed and
partially backlogged. The backlogging rate is assumed to be 2 variable and dependent on the waiting time for the
next replenishment. The aim of this paper is to determine the optimal replenishment time and the order quantity
which maximizes the profit function. The proposed model can be extended to include some more practical situations
such as quantity discounts, time value of money and inflation. &
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