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Abstract: Among the important and effective responsibilities in industrial units is planning
and inventory control. In this case, determining the optimal balance between inventory levels,
ordering, holding, and purchasing costs plays a significant role in preventing capital waste
and dealing with inventory shortages. In this regard, this paper designs an economic
production quantity (EPQ) model in single and multi-product cases with considering
production capacity constraints, general discount on purchase orders for items and price
dependence on the order quantity. This model is applicable when the production rate of
products is lower than their demand rate and the production system faces production capacity
constraints. Also, it is assumed that the cost function of purchasing each unit of goods follows
an exponential distribution and depends on the quantity of purchase orders. The presented
model cannot be solved in polynomial time, and as the number of products increases, the
problem solving time increases with an exponential distribution. So, in order to solve the
model in the single-product case, the GAMS software was used, and for multi-product cases,
the Genetic Algorithm (GA) and Imperialist competitive Algorithm (ICA) were used. In order
to improve the performance of the solution algorithms, response surface methodology (RSM)
has been used to determine the optimal values of their parameters. Finally, in order to
evaluate the performance of the proposed model, random problems were designed and the
results were evaluated by the indicators of solution quality and run time, which indicate the
superiority of the GA.

Introduction: Among the important and effective responsibilities in industrial units is
planning and inventory control. In this case, determining the optimal balance between
inventory levels, ordering, holding, and purchasing costs plays a significant role in preventing
capital waste and dealing with inventory shortages.

Materials and Methods: In this regard, this paper designs an economic production guantity
(EPQ) model in single and multi-product cases with considering production capacity
constraints, general discount on purchase orders for items and price dependence on the order
quantity. This model is applicable when the production rate of products is lower than their
demand rate and the production system faces production capacity constraints. Also, it is

* Corresponding Author: A.Yaghoubi@Raja.ac.ir
127


http://dx.doi.org/10.71773/jamlu-2025-2-2251
https://jamlu.liau.ac.ir/article-1-2251-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-16 ]

[ DOI: 10.71773/jamlu-2025-2-2251 ]

Journal of Operational Research in its Applications
Vol.22, NO.2, Summer 2025

ISSN: 2251-7286

DOI: 10.71773/jamlu-2025-2-2251

assumed that the cost function of purchasing each unit of goods follows an exponential
distribution and depends on the quantity of purchase orders. The presented model cannot be
solved in polynomial time, and as the number of products increases, the problem solving time
increases with an exponential distribution. So, in order to solve the model in the single-
product case, the GAMS software was used, and for multi-product cases, the Genetic
Algorithm (GA) and Imperialist competitive Algorithm (ICA) were used. In order to improve
the performance of the solution algorithms, response surface methodology (RSM) has been
used to determine the optimal values of their parameters.

Results and Discussion: Finally, in order to evaluate the performance of the proposed model,
random problems were designed.

Conclusions: The results were evaluated by the indicators of solution quality and run time,
which indicate the superiority of the GA.

Keywords: Inventory Control, Production Capacity, Overall Discount, Genetic Algorithm,
Imperialist competitive Algorithm.
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