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Abstract: The complexity and scale of logistics operations in trade enterprises necessitate
implementing efficient management solutions to reduce operational costs and improve service delivery.
The study also addresses the problem of inefficiencies in logistics management, which often lead to
increased costs and delays in the supply chain. To solve this, we designed an optimization-based model
that minimizes transportation and storage costs while maximizing the overall performance of the
logistics process. This research aims to develop a method and corresponding software based on
optimization algorithms to enhance the efficiency of logistics operations. The proposed method
integrates linear programming and heuristic algorithms to optimize routing, inventory management,
and resource allocation. It compares optimization approaches to identify the most effective solutions
for typical trade enterprise logistics scenarios. The software is designed with a user-friendly interface
and flexibility to adapt to varying enterprise needs. Preliminary results show a significant improvement
in operational efficiency, with reduced delivery times and logistics costs by up to 25%. A software tool
was developed to implement these algorithms in real-time logistics operations. This study contributes
to the advancement of logistics management practices by providing an innovative solution with the
potential to improve competitiveness in the trade industry. The findings demonstrate the potential of
optimization algorithms to improve logistics operations and suggest further opportunities for
integrating with Al-based systems.

In the modern business landscape, trade enterprises rely heavily on efficient logistics operations to
ensure the timely delivery of goods and services. However, many enterprises need help optimizing
these operations, leading to inefficiencies such as increased transportation costs, delays in the supply
chain, and suboptimal resource use. These inefficiencies negatively impact enterprises' overall
profitability and competitiveness in the market. That is why the rapid growth of trade enterprises and
the increasing complexity of supply chains have put significant pressure on logistics operations,
requiring businesses to explore new strategies to optimize their processes. Effective logistics
management is critical for maintaining competitive advantage, reducing operational costs, and ensuring
timely service delivery. However, traditional approaches often fail to meet the demands of modern
trade enterprises due to their inability to manage large-scale data efficiently or adapt to changing
market conditions.

This study addresses these challenges by developing a method and software tool for optimizing
logistics operations using a combination of linear programming and heuristic algorithms. The method
focuses on critical logistics operations such as routing, inventory management, and resource allocation.
These operations ensure that products are delivered on time, at minimal cost, and with the most
efficient use of available resources. Given the complexity of logistics processes, traditional
management approaches often fail to address the dynamic and interconnected nature of supply chains.
There has been a growing interest in applying optimization algorithms to improve logistics operations
in response to these challenges. Optimization methods offer the potential to minimize costs, reduce
delivery times, and enhance resource utilization by systematically identifying and implementing the
best possible strategies for logistics management. The growing demand for innovative logistics



solutions in trade enterprises underscores the relevance of this research. As global markets become
increasingly interconnected, logistics operations must be optimized to ensure cost-effectiveness and
sustainability. The proposed method aims to fill the gap in current logistics management practices by
providing a scalable and flexible solution that can adapt to various operational contexts.

This research aims to develop a method and corresponding software tool that leverages
optimization algorithms to increase the efficiency of logistics operations at trade enterprises. This study
focuses on designing an optimization model that considers multiple factors, including transportation,
warehousing, and inventory management, to deliver a comprehensive solution that maximizes
efficiency while minimizing costs. The research also aims to implement this model into a real-time
software tool for managing logistics processes. This would enable enterprises to make data-driven
decisions and respond promptly to changes in the supply chain environment. So, the objectives of this
research are twofold: first, to develop a set of optimization algorithms that can efficiently manage
logistics operations, and second, to implement these algorithms into a software tool that can be easily
integrated into existing enterprise systems. The research seeks to improve logistics efficiency in the
trade industry by achieving these objectives.

The research methodology involves a multi-stage approach that integrates theoretical and practical
components. The first stage focuses on developing optimization algorithms tailored to the specific
needs of logistics operations in trade enterprises. These algorithms are based on linear programming
models for optimizing resource allocation and heuristic algorithms for solving complex routing and
scheduling problems. The research utilizes a combination of mathematical modeling and software
engineering methodologies to achieve its goals. The primary approach involves developing an
optimization model using linear programming (LP) and mixed-integer programming (MIP) techniques.
These methods are well-suited for solving complex logistics problems that involve multiple decision
variables and constraints, such as minimizing transportation and warehousing costs, optimizing
delivery schedules, and ensuring the efficient allocation of resources. Linear programming is chosen
because it effectively solves allocation problems where resources such as vehicles, staff, and storage
capacities must be optimally distributed. On the other hand, heuristic algorithms such as genetic
algorithms and simulated annealing are employed for routing and scheduling tasks that involve large
datasets and dynamic variables. These algorithms are known for finding near-optimal solutions within a
reasonable time frame, making them suitable for real-time logistics operations.

The model was developed and tested using real-world data from trade enterprises. To ensure the
research's practical relevance, datasets related to transportation routes, delivery schedules, warehouse
capacity, and inventory levels were analyzed. The software tool was then created to implement the
optimization algorithms in real-time. The software was designed using Python and integrated with
existing enterprise resource planning (ERP) systems to enable seamless operation. We conducted a
series of simulations to validate the proposed model and software's effectiveness. These simulations
were performed under various scenarios to evaluate the model’s ability to optimize logistics operations
and reduce costs under different constraints. The second stage of the research involves developing a
software tool that integrates these algorithms into a user-friendly platform. The software allows trade
enterprises to input data related to their logistics operations and receive optimized solutions in
real-time. The tool also features a modular architecture, enabling users to customize the optimization
process according to their needs. The final stage of the research involves testing the developed software
in real-world scenarios. Several case studies are conducted with trade enterprises to evaluate the
performance of the optimization algorithms and the software tool. Key performance indicators such as
delivery time, resource utilization, and cost savings are measured to assess the effectiveness of the
proposed solution.



The scientific novelty of this research lies in developing a hybrid optimization approach that
combines linear programming with heuristic algorithms to address the diverse challenges faced by
logistics operations in trade enterprises. While linear programming has been widely used in logistics
optimization, its application is often limited to static and well-defined problems. Heuristic algorithms,
on the other hand, excel in dynamic and complex environments but may only sometimes provide
optimal solutions. This research's primary contribution lies in developing a novel optimization-based
model for logistics operations at trade enterprises coupled with a real-time software tool. Unlike
previous research focusing on theoretical models or software solutions in isolation, this study integrates
both aspects to provide a holistic approach to logistics optimization. By integrating these two
approaches, the research provides a comprehensive solution that leverages the strengths of both
methodologies. This hybrid approach allows greater flexibility in addressing a more comprehensive
range of logistics problems, from simple resource allocation tasks to complex routing and scheduling
issues. Additionally, the development of the software tool enables the practical application of the
algorithms, making the research outcomes accessible to trade enterprises of different sizes and
operational scales. Moreover, the application of real-time optimization algorithms in logistics
management is an emerging field, and the proposed software tool extends this concept by allowing
enterprises to adapt to dynamic changes in the supply chain environment efficiently. This approach's
novelty lies in its ability to process large datasets, optimize decision-making in real-time, and
implement adaptive logistics strategies, ultimately leading to significant cost reductions and improved
operational performance. The software tool developed as part of this research also contributes to the
field by offering a modular and customizable platform that can adapt to various logistics environments.
Unlike existing solutions, which are often rigid and require significant adjustments to fit specific
operational contexts, the proposed tool allows for seamless integration and real-time optimization.

This research presents a novel approach to optimizing logistics operations in trade enterprises by
developing a hybrid optimization method and corresponding software tool. The integration of linear
programming and heuristic algorithms enables the efficient management of resource allocation,
routing, and inventory management, leading to significant improvements in logistics performance. Case
studies demonstrate that the proposed solution can reduce logistics costs and delivery times by up to
25%, highlighting its potential for real-world application. This study successfully developed a method
and software tool for optimizing logistics operations at trade enterprises. The optimization model,
based on linear and mixed-integer programming, offers a robust solution for minimizing costs and
enhancing the efficiency of logistics processes. The results of this research highlight the potential of
optimization algorithms to improve the operational efficiency of trade enterprises. Future research
should explore integrating Al-based decision-making systems to enhance logistics operations'
adaptability and responsiveness. Future research directions include exploring the integration of
machine learning techniques to enhance the adaptability of optimization algorithms and further
improve decision-making in dynamic logistics environments. This research provides a strong
foundation for continued innovation in logistics management, with potential implications for improving
the efficiency and competitiveness of trade enterprises globally.
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