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ABSTRACT

With the rapid development of globalization and information technology,
modern economic management is facing a complex and changeable
market environment, and it is urgent to improve the management
efficiency and scientific decision-making. Applied mathematics has
become an indispensable tool of modern economic management with its
strict logic system, accurate quantitative analysis ability and wide
applicability. This paper deeply discusses the important value and
practical application of applied mathematics in modern economic
management. This paper systematically analyzes the application of
applied mathematics in enterprise decision-making, supply chain
management, statistical analysis and financial field, and reveals how to
help economic management to achieve a qualitative leap, aiming to
promote the deep integration of applied mathematics and economic
management, and promote the innovative development of modern
economic management.
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1 Introduction

Under the background of the rapid development of globalization and information technology,
modern economic management faces many challenges and opportunities. The deepening of
market economy and global competition require enterprises, governments and other economic
organizations to improve management efficiency and scientific decision-making. Modern economic
management not only requires the inheritance and innovation of the traditional management
mode, but also emphasizes the integration and application of advanced scientific methods. Among
them, applied mathematics, as a bridge connecting theory and practice, is becoming more and
more prominent.

Applied mathematics has become an indispensable and important tool for modern economic
management because of its rigorous logic system, accurate quantitative analysis ability and
extensive applicability. It can not only help enterprises accurately predict market trends, optimize
resource allocation and reduce operating costs, but also play a key role in risk management,
investment decision-making, supply chain management and other aspects, helping economic
subjects to achieve scientific and refined decision-making. Especially in today, with the rapid
development of big data, cloud computing and other information technology, the deep integration
of applied mathematics and information technology provides unprecedented data support and
decision-making basis for modern economic management.

In view of this, this paper aims to explore the value and practical application of applied
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mathematics in modern economic management, through systematic analysis of its application cases
in enterprise decision-making, supply chain management, statistical analysis and financial field, to
reveal how application mathematics helps economic management to achieve a qualitative leap. At
the same time, this paper will also put forward the corresponding research suggestions, in order to
provide useful reference for promoting the deep integration of applied mathematics and economic
management, and promote the innovative development of modern economic management.

2 The connotation of applied mathematics

Applied mathematics is a branch of mathematics discipline, which mainly studies the application
of mathematics in various fields, including physics, engineering, economics, biology, medicine and
other fields. Applied mathematics not only focuses on the mathematical theory itself, but also
focuses on the application of mathematical theories and methods to practical problems, with
solving practical problems as the main goal. Differential equations, fuzzy mathematics, probability
theory, and mathematical statistics have all become powerful tools used across disciplinary
boundaries and are applied to various social projects (Hou Yu, 2024)™,

With the deepening of the integration of various disciplines, economics research increasingly
relies on the power of applied mathematics. Applied mathematics not only helps economists to
rigorously define concepts and analyze the logical chain, but also greatly promotes the iterative
upgrading and wide dissemination of economic theories. In the in-depth research and practice of
modern economic management, applied mathematics plays an indispensable role, and it frequently
appears in all kinds of economic management activities, which provides a strong support for the
scientific and accurate decision-making.

3 The application value of applied mathematics in modern economic management
3.1 Coping with the multi-dimensional problems in modern economic management

Modern economic management cannot be separated from rigorous logic and accurate
calculation, which provides the space for applied mathematics to give full play to its own value. By
applying mathematical statistics to the field of modern economic management, many complex
problems in modern economic management can be effectively solved by taking advantage of its
advantages of careful logic and accurate calculation. This also derived mathematical economics,
property economics and other professional disciplines, so that mathematical statistics and modern
economic management closely integrated together.

3.2 The quantitative relationship between regulating and controlling economic
activities

In modern economic management, the application value of applied mathematics is particularly
significant, especially in adjusting and controlling the quantitative relationship of economic
activities. With the continuous deepening of the socialist market economic system, the market
changes more rapidly and more complex, and enterprises are facing unprecedented challenges. In
order to maintain the stability of production and development, enterprises must be able to
accurately predict the market economic situation and provide accurate information navigation for
economic activities. With its powerful quantitative analysis ability, applied mathematics has become
an important tool for enterprises to deal with the market changes.

By constructing mathematical models, enterprises can deeply analyze the quantitative



32 Yuanhaocheng Li

relationship in economic activities, adjust the production and supply strategies in time, and ensure
that they are closely connected with the market demand. This scientific decision based on data not
only improves the market response speed of the enterprise, but also effectively avoids the risk of
enterprises blindly following the trend through timely adjustment and control, and provides a solid
security guarantee for the steady development of the enterprise (Yuan Yingying, 2024)%.

3.3 Thoroughly analyze and define the quantitative relationship in economic activities

As an efficient and accurate analysis tool, the mathematical method shows a powerful function in
analyzing the internal laws of economic activities and revealing the essential problems of the
market economy. Through rigorous mathematical derivation and calculation, enterprises can
accurately grasp the quantitative relationship between various variables in economic activities, and
then have a deep insight into the internal mechanism of modern economic operation. These
theoretical results obtained based on mathematical analysis not only provide a solid theoretical
basis for enterprises to formulate economic strategies, but also provide a clear and powerful
guidance for their decision-making in practical operation.

The quantitative analysis technology of applied mathematics has become the inevitable path for
the continuous development of economic science, and also the inherent requirement of the
continuous progress of modern science and technology. In the practice of modern economic
management of enterprises, it is of great important and far-reaching significance to optimize the
strategic planning of enterprises and to make scientific and reasonable application to enhance the
core competitiveness of enterprises. This can not only help enterprises stand out in the fierce market
competition, but also promote the sustainable and healthy development of the entire economic
system.

3.4 Catalyzing the process of deepening the institutional reform of economic entities

In the current important transformation stage of China's economy, enterprises also need to keep
up with the pace of the national economic environment and carry out necessary reforms to ensure
their sustainable and healthy development. The transformation from production type to business
type requires enterprises to take the initiative to respond to the challenges in operation,
development, profit and loss and management, and strive to stand out in the fierce market
competition.

Applied mathematics plays a key role in this process, which enables enterprises to clearly grasp
the current situation of social economy and market, and provides prediction, planning, coordination
and decision support for practical activities such as production, finance, sales and operations. With
the help of these mathematical tools, enterprises can continuously deepen the reform in the
business development, so as to achieve the long-term development goals.

4 Specific application analysis of applied mathematics in modern economic
management

Applied mathematics, as an indispensable and important tool of modern economic
management. It can not only build a mathematical model to accurately obtain mathematical
analysis results and provide a solid basis for economic decision-making, so as to significantly
improve the scientificity and reliability of economic management decision-making, but also show its
unique value in multiple dimensions.
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4.1 Application of applied mathematics in modern enterprises

Applied mathematics occupies a core position in the modern enterprise economic management.
Through abstracting and quantifying the complex economic problems, it constructs an accurate
mathematical model, which provides a solid scientific support for the decision-making of
enterprises. These mathematical models can not only help enterprises optimize decision-making
and ensure the efficient allocation of resources, but also play a key role in cost control and risk
management. Especially in the fields of manufacturing and service industry, the value of applied
mathematics is particularly significantly reflected (Liu Xin, 2024)%.

Taking the automobile manufacturing industry as an example, in terms of production
management, the automobile manufacturing enterprises are faced with the dual challenges of
production process optimization and supply chain management. At this time, Applied Mathematics
provides scientific solutions for the core links such as raw material procurement, production line
configuration and inventory management by building mathematical models such as linear planning
and integer planning. These models can accurately calculate the optimal combination of various
decisions, thus effectively reducing production costs and improving production efficiency. For
example, the fine adjustment of the assembly line layout through the mathematical optimization
algorithm can significantly reduce the waiting time and transportation cost of the artifacts in the
production process, and promote the production process to the lean direction.

In terms of marketing strategy, applied mathematics has also revolutionized the automobile
manufacturing industry. By establishing data analysis models, enterprises can deeply explore the
data logic behind consumer purchasing behavior and market trends. These models provide accurate
data support for key aspects such as product pricing, promotion design and customer service
strategy. Taking cluster analysis as an example, enterprises can divide consumers into multiple
groups with similar characteristics, and develop personalized marketing strategies according to the
preferences and needs of different groups. This data-based precision marketing not only increases
market share, but also significantly improves customer satisfaction.

4.2 Application of applied mathematics in supply chain management

Applied mathematics has shown its unique value and deep application potential in supply chain
management, especially in the key links such as inventory control, logistics optimization and
supplier selection. With the gradual formation and complexity of the global industrial chain, supply
chain management is faced with unprecedented challenges (Wang Yajuan, 2024) . At this time,
applied mathematics, including fuzzy mathematics, extended mathematics and other tools, has
become the right-hand man to optimize and improve the supply chain management mode and
improve the management level.

Take extension mathematics as an example, as an efficient mathematical tool, it plays a vital role
in supply chain management. It can analyze the key problems such as supply chain, shortage of
supply resources and slow supply speed through mathematical logic. By transforming the complex
supply chain contradictions into functional relationships, and discussing and analyzing the
extension interval, the extension mathematics significantly improves the scientificity and accuracy
of supply chain management decisions, and effectively avoids the randomness and blindness of
decision-making. In the actual operation of the supply chain, the mismatch between the resource
supply and the market environment often becomes the key to restrict the management efficiency.
Extension mathematics can use the method of multivariate domain to analyze and discuss this
contradiction. For example, when the oversupply of raw materials leads to inventory overstocking,
or the quality of raw materials decreases and the market demand rises, it can accurately identify the
root cause of the problem and propose targeted solutions, so as to optimize supply chain
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management and achieve efficiency improvement.

4.3 Application of applied mathematics in statistical analysis

In the study of economic theory, mathematical statistical analysis plays a vital role. By
establishing mathematical models, it enables managers to make more scientific economic decisions,
and provides a strong support for the steady progress of modern economic management. With the
comprehensive penetration of Internet technology, a huge amount of data information emerges in
the economic field every day, which raises an urgent need for the staff to statistics and deal with
these huge data. In the dimension of information processing, the application of mathematical
statistical methods has significantly reduced the work burden, narrowed the range of data error,
improved the overall quality of data processing, and effectively promoted the informationization
and digitalization process of economics.

In the dimension of economic management decision-making, the traditional methods of relying
on macroeconomics for prediction have been difficult to meet the current high requirements for the
accuracy and scientificity of decision-making (Wang Sigi, 2019)"\. In this context, the introduction of
applied mathematics provides a strong support for the deep statistics and fine analysis of data. With
the help of advanced statistical technology, the mathematical rules and unique attributes contained
in economic management activities are deeply explored, thus laying a solid foundation for the
formulation of more scientific and reasonable decision-making schemes. In addition, by skillfully
integrating the principle of game theory into the economic management decision-making system,
and using the precise mathematical model to accurately capture the dynamic changes of market
demand, the efficiency and efficiency of internal management are further improved.

In the field of manufacturing design, through the systematic collection of relevant data and in-
depth comparative analysis, the best optimized manufacturing design scheme can be scientifically
locked. At the same time, on the basis of strict supervision of the design and implementation
process, we continue to iteratively optimize all links of product design and manufacturing, and
continue to promote the development of product design and manufacturing to a higher level of
refinement, so as to lay a solid foundation for improving product competitiveness and market share.

4.4 Application of applied mathematics in the modern financial field

In the field of modern finance, applied mathematics has become an indispensable tool with its
powerful logic and high-precision characteristics. Financial activities, such as futures trading and
securities trading, are all measurable in nature and involve a large amount of capital data. With the
help of applied mathematics, the logical relationship between these data can be deeply analyzed, so
as to promote the continuous improvement of the financial system.

In the field of financial management, the application of probability theory provides investors
with a powerful analysis tools, enable them to accurately determine the investment proportion,
keenly capture the fluctuation trend of market demand, and the potential probability of investment
returns and the stability of objective and reasonable evaluation, to develop scientific investment
decisions laid a solid data support. In addition, by building fine mathematical models, financial
managers can realize the comprehensive monitoring and management of financial benefits,
operating costs and potential risks. These models not only profoundly reveal the internal structure
and macro framework of the financial management system, but also intuitively show the complex
interest relationship between various departments, providing strong support for optimizing
financial investment strategies, effectively reducing risks and significantly improving the rate of
return of investors.
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Linear regression analysis plays a core role in financial data analysis. It can intuitively show the
dynamic changes of key financial data, help investors to clarify the investment scale, optimize the
investment strategy, and accurately grasp the market trend, so as to make more scientific and
rigorous investment decisions. At the same time, the application value of function theory in financial
data analysis is also very significant. It can not only deeply explore the complex relationship
between financial variables, reveal their internal connection and interaction mechanism, improve
the comprehensiveness and accuracy of financial data analysis, but also provide a solid theoretical
support for financial management. Especially in financial management, the introduction of the
derivative concept of function in function theory can help investors quickly and accurately identify
the best investment opportunity, optimize the planning and scientificity of financial investment
structure, so as to improve the efficiency and efficiency of investment, and effectively avoid
potential financial risks.

5 Conclusion

Applied mathematics shows its irreplaceable value and far-reaching influence in the modern
economic management. By constructing mathematical models and conducting quantitative
analysis, applied mathematics not only provides a scientific basis for enterprise decision-making,
but also greatly improves the efficiency and accuracy of economic management. From production
process optimization to marketing strategy formulation, from supply chain management to financial
risk control, the wide application of applied mathematics constantly promotes the innovation and
upgrading of economic management mode. With the rapid development of big data, cloud
computing and other technologies, the integration of applied mathematics and economic
management will be more close, injecting new vitality and power into modern economic
management. Therefore, we should continue to deepen the research and practice of applied
mathematics in the field of economic management, and constantly explore new application paths
and methods, so as to better serve the overall situation of economic and social development, and
promote the modern economic management to a higher level.
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