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Abstract - The proposed paper develops a deterministic inventory system of perishable items with reliability 

and time varying exponential demand. Reliability of products is one of the important factor in the success of 

every real life business organization.   So highly reliable  products are mostly preferred by the business 

organizations for optimization of their total cost/profit.  A partially backlogging shortage is considered in the 

proposed inventory system and it is assumed that the unsatisfied demand is a function of waiting time. The 

objective of the present study is to optimizes the total variable inventory cost both in crisp and fuzzy seance. To 

support the study, a numerical example is given to show the validity of the developed model and also the 

behavior of key parameters in the optimal solution. 
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INTRODUCTION 

All respective parameters of the crisp inventory system are known with their certain values. But in reality, 

they are not so certain. Hence there is a need to consider the inventory systems in fuzzy environment. 

Inventory modeling is a particular field of operations research in which, we optimizes some real life problems. 

In controlling inventory, the following two factors (1) dete- rioration and (2) obsolescence have an important 

role. Deterioration is a realistic phenomenon and it is the loss of marginal value from the usefulness of original 

items. Obsolescence is the replacement of present products in the market by the upcoming new and better 

products. 

 

In the past literature, some scholars were assumed that the demand rate may be constant, time varying 

increasing, decreasing, advertisement, price and inventory level dependent. Because, the demand of upcoming 

newly products/government policies such as insurance/GST(goods and service tax), life care vaccinations, 

fashionable garments, digital products, motor vehicles, smart phones etc. increases first for some time and later 
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it becomes constant. In this area,Ghare and Schrader [1] worked on an inventory model for ex- ponentially 

decaying items. Zadeh were constructed two inventory models [2, 4]. The model [2] consists the concept of 

fuzzy set theory in inventory modeling. And the model [4] shows a new approach of decision processes for the 

analysis of a complex system. Bellan and Zadeh [3] analyz ed a decision policy for an inventory system in the 

sense of fuzziness. Park [5] focused on the interpretation of EOQ model in fuzzy sense. Hargia [6] worked on 

an op- timal EOQ model of perishable products with time varying demand. Chang et al. [7] determined a 

reorder point of an inventory system of perishable products with fuzzy type back order quantity. Yao and Lee 

[8] studied an in- ventory model with and without back order incorporating trapezoidal fuzzy order quantity. 

Kao and Hsu [9] determined a reorder point of a lot size in- ventory model for perishable items with fuzzy 

type demand. Yao and Chang [10] focused on an inventory system without back orders.  Jaggi et al.  [11] 

discussed an optimal ordering policy for an inventory system of perishable products incorporating inflation 

induced demand. Sahoo et al. [12] studied an inventory system of perishable products having constant 

deterioration, price dependent demand, time dependent holding cost. Jaggi et al. [13] constructed fuzzy 

inventory system for perishable items allowing shortages and time dependent demand rate. Behra and 

Tripathy developed two inven- tory models [14, 22]. The model [14] is fuzzy EOQ model having penalty cost 

and time dependent deterioration. And the model [22] consists the dis- cussion of replenishment policy of 

perishable products having reliability and time varying demand. Sahoo et al. [15] analyzed fuzzy inventory 

system for perishable products with time proportional exponential demand. Mona et al. [16] studied a fuzzy 

constrained probabilistic inventory model with trapezoidal fuzzy type parameters. Hossen et al. [17] 

established an inven- tory system of perishable products taking price and time dependent demand and fuzzy 

type inventory costs under inflation. Arora [18] studied inventory models for decaying items and allowing 

shortage.    

 

Maragatham  and  Palani [19] worked on an inventory system of perishable products having shortages and lead 

time varying demand. Sahoo and Tripathy [20] constructed EOQ model for three parameter weibull decaying 

products with linear trended de- mand, time varying salvage and holding cost. Mohanty and Tripathy [21] 

constructed fuzzy inventory system of perishable products incorporating ex- ponentially decreasing demand 

and fuzzy type back order parameter. Naik and Patel [23] analyzed an inventory model consisting an imperfect 

quality for repairable products taking price and time dependent demand and various deterioration rates. Shah 

and Naik [24] developed supplier-retailer inventory system consisting coordinated production, ordering, 

shipment and pricing under trade credit. Kizito et al. [25] studied a stochastic inventory model for global 

supply chain problem. Maria et al. [26] focused on the implemen- tation of new parameters into a 

deterministic inventory system and studied streamline effectiveness indicators of the inventory management. 
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CONCLUSION 

In this study, we constructed a deterministic model for perishable products with reliability and time varying 

exponential demand. From the numerical observations performed on various parameters, we conclude that 

parameters δ, r and a are more sensitive than the parameter θ. Therefore, the total cost is deeply affected by 
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these parameters δ, r and a. The reason is that the demand of highly reliable products increases continuously 

and after on hand inventory, products are backlogged at an increased purchasing cost. There- fore, the 

wholesaler/retailer can reduces their total cost either by backlogging the minimum number of units of 

seasonal/periodical products that are re- quired for completing the unsatisfied demand of customers in a given 

period of time or controlling their deterioration. Because after a certain period of time the deterioration or 

backlogging of the seasonal/periodical products will increases slowly. In future, scholars can generalize it by 

considering differ- ent assumptions and conditions on advertising, premium facility, advance payment, delay 

in payment, inventory costs, selling price, demand rate and backlogging rate etc.. 
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