E-ISSN: | P-ISSN:

Management: Modeling, Analysis and Application
7

«\\ Manag. Model. Anal. Appl. Vol. 1, No. 2 (2024) 150-157.
i N\ /

—

www.mma.reapress.com

Paper Type: Original Article
A Mathematical Modeling for the Vehicle Routing Problem in

Newspaper Distribution with Time Constraints

Masoud Vaseei”

Department of Industrial Engineering, Lahijan Branch, Islamic Azad University, Lahijan, Iran; masoud.vaseei@gmail.com.

Citation:
E- E Vaseei, M. (2024). A mathematical modeling for the vehicle routing problem in newspaper
: = distribution with time constraints. Management: Modeling, analysis and applications, 1(2), 150-157.

o

Received: 20/11/2023 Reviewed: 06/03/2024 Revised: 13/04/2024 Accepted: 24/05/2024

Abstract

Purpose: The purpose of this paper is to develop an optimized mathematical model for the Capacitated Vehicle Routing
Problem (CVRP) in daily newspaper distribution, where timely delivery is essential. The study aims to minimize
transportation costs, reduce the number of vehicles, and improve the efficiency of the distribution network under time
restrictions.

Methodology: A Mixed-Integer Linear Programming (MILP) model is formulated by extending the classical Vehicle
Routing Problem (VRP) to include capacity limits, time windows, and transit-time constraints. A virtual hub node is
incorporated to prevent subtours and handle customer priority levels. To demonstrate the applicability of the model, a
numerical example with three customers and two heterogeneous vehicles is analyzed.

Findings: The model successfully identifies optimal routes that satisfy all customer time windows and vehicle capacity
constraints. Results indicate a total travel distance of 72 km and a corresponding cost of 82 units. The generated schedules
show balanced load distribution and full compliance with maximum transit-time limits.

Originality/Value: This study provides a tailored VRP model for time-sensitive newspaper disttibution by integrating a
virtual hub mechanism and driver performance factors. The proposed framework is practical, adaptable, and extendable to
other logistics systems with similar time constraints.

Keywords: Hybrid metaheuristic algorithm, Vehicle routing problem, Time constraint, Newspaper distribution, Intelligent
optimization.
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