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A PRODUCTION INVENTORY MODEL WITH PRICE DISCOUNTED FUZZY

DEMAND USING AN INTERVAL COMPARED HYBRID ALGORITHM

Abstract. An economic production quantity (EPQ) model in an imprecise environment is pro-
posed, where the production rate, planning horizon and demand coefficients are fuzzy in nature.
At the beginning of each cycle a price discount is offered for a period to boost the demand. During
this period, demand increases with time depending upon the amount of discount. Here, demand
also depends on the unit selling price. After withdrawal of the price discount, demand depends
only on the unit selling price. The governing differential equation for the model is obviously fuzzy
in nature as the production rate and demand are fuzzy. For this reason, the model is formulated
using a fuzzy differential equation and the α-cut of the total profit from the planning horizon is
obtained using fuzzy Riemann integration. To optimize the interval objective function, using a
fuzzy preference relation on intervals and a fuzzy possibility/necessity measure, a hybrid algorithm
with varying population size is developed by combining the features of particle swarm optimization
(PSO) and a genetic algorithm (GA). This algorithm is named Interval Compared Hybrid Particle
Swarm-Genetic Algorithm (ICHPSGA) and is used to find an optimal decision for the decision
maker (DM) in different cases of the model. To test the efficiency of the algorithm, it is com-
pared with two other established algorithms namely PSO and PSGA. Numerical experiments are
performed to illustrate the model and some interesting observations are made.

Key words : EPQ model; Price discounted fuzzy demand; Fuzzy differential equation; Fuzzy Rie-
mann Integration; Particle Swarm-Genetic Algorithm.

1. Introduction

Production inventory models are normally developed with the common assumption that the pro-
duction rate is finite and deterministic, but uncertainty/impreciseness is common to almost all the
real-life problems including any production process. Though impreciseness of inventory control
parameters is a well established phenomenon [31, 32, 52, 41, 37, 28], none have considered fuzzy
production rates in EPQ models. In fact, in any production system, though the production rate is
finite, its nature is imprecise. The reason behind the non-consideration of fuzzy production rates
in any EPQ model may be the occurrence of fuzzy differential equations, during the mathematical
formulation of the problem.

In inventory control problem, demand is the most important parameter as total profit/cost de-
pends on it. In this connection, one can study the development of inventory control problems since
the beginning [5]. Effects of different parameters on demand are extensively studied and presented
by researchers. Among these parameters inventory level [52], selling price [39], customers’ credit
period [23, 33], advertisement [31], offering of trial period [56], promotional effort [7], sales teams’
initiatives [6], etc. draw considerable attention. Now-a-days, it is frequently observed that to boost
demand, some manufacturers offer a price discount in the form of putting additional materials
in each unit pack, bringing down the unit price for a certain period of time. Obviously, demand
increases due to the low price. After that specified period of time, the manufacturer withdraws
the additional amount and thus the unit price increases. By this process demand increases due to
the fact that some customers have already become accustomed with the product during the price
discount period and do not want to switch over to other products though the price discount is
withdrawn. This process of boosting a product is commonly practised by different manufacturers,
specially when a product is newly launched in the market. Again, though offering of a price dis-
count boosts the demand of an item, the nature of the demand is always fuzzy in nature. In the
existing literature, only Pal et al. [40] considered price discount to boost demand, but none have
considered price discounted fuzzy demand in an EPQ model. On the other hand, Pasandideh et al.
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