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Abstract: This article examines the role and importance of integral calculus in economic theory
and practice. Examples of the application of integral calculus in economic processes such as cost
analysis, income estimation, consumer welfare measurement, and investment modeling are given.
The article aims to demonstrate the analytical power of integral calculus in solving economic
problems.
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After our country gained independence, our youth have achieved high results in various fields of
sports and science in the world arenas, bringing honor to our country. Providing them with
education at the level of world standards, strengthening the relationship between science and
production, and helping them become qualified specialists in their field are the urgent tasks of
today. We can clearly see this in the laws and resolutions on education that are being adopted. In
particular, a lot of significant work is being done in the field of mathematics. As a vivid example,
we can cite the Resolution of the President of the Republic of Uzbekistan No. PQ-4708 dated
07.05.2020 on measures to improve the quality of education and develop scientific research in
the field of Mathematics and the Decree of the President of the Republic of Uzbekistan No. PF-
5847 dated 08.10.2019 on approval of the Concept for the Development of the Higher Education
System of the Republic of Uzbekistan until 2030.

The Law "On Education" provides for the implementation of a policy of further improving the
education system, increasing the capacity of quality educational services, and training highly
qualified personnel based on the modern needs of the labor market; implementation of targeted
measures to strengthen the material and technical base of educational institutions by constructing,
reconstructing and overhauling them, equipping them with modern educational and laboratory
equipment, computer equipment and teaching aids;

Important tasks have been set to stimulate scientific research and innovation activities, create
effective mechanisms for implementing scientific and innovative achievements in practice, and
establish specialized scientific research and experimental laboratories, high-tech centers, and
technoparks at universities and research institutes.

Economics, as a science that studies complex processes such as resource allocation, production,
consumption, and investment, has a great need for mathematical methods, in particular integral
calculus. Integral calculus is an important tool of economic analysis, allowing for the
determination, optimization, and forecasting of variable quantities. The main purpose of this
article is to consider the application of integral calculus in economic fields and analyze its
theoretical and practical significance.

Today, integral calculus is the foundation of every field and is widely used not only in
mathematics but also in economics. Integrated accounting is used in various areas of the
economy in the following ways:

Cost Analysis:
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Calculating Total Cost: Given a marginal cost function, the total cost of producing a given

quantity of output is found by a definite integral. TC = () where, TC- is total cost,
( )-is marginal cost, g- is quantity of output produced.

Determining Average Cost: Using the total cost function, the average cost can be calculated. AC

=— where, AC- is average cost.

Profit optimization: Given a profit function, it is possible to determine the optimal quantity of
output to produce to maximize profit.

Measuring Consumer Welfare:

Determining Consumer Surplus: Given the supply and demand functions, consumer surplus is

determined by a definite integral. CS = , () - where, CS -is consumer surplus,
D(q)-is the demand function, - is the equilibrium price,  —is the equilibrium quantity.
Calculating Producer Surplus: Producer surplus is calculated in a similar way. PS = -

o () where, PS-is producer surplus, S(q)- is the supply function.

Investment Modeling:

Investment Valuation: Integral calculus is used to calculate the present value of investments and
discount future cash flows.

Capital Growth Modeling: Integral equations are used to analyze capital growth and evaluate the
effectiveness of investments.

The definite integral has a wide range of applications in life, and it is an important mathematical
tool for solving problems in various fields. Although this article has examined the main areas of
application of the definite integral, its possibilities are much wider. The ability to understand and
use the definite integral is important not only for mathematicians, but also for specialists in
various fields.

Integral calculus is an integral part of economic analysis, which plays an important role in
solving various economic problems. This article considers the main areas of application of
integral calculus, and its possibilities are even wider. The ability to study and use integral
calculus in depth is an important element of professional competence for economists.
Conclusion
Definite integrals play a crucial role in economics by helping to analyze and quantify various
economic phenomena. They are widely used to calculate total cost, revenue, and profit over a
given period, as well as to determine consumer and producer surplus. By integrating marginal
functions, economists can estimate accumulated values such as total production, income
distribution, and demand elasticity. Overall, definite integrals provide a powerful mathematical
tool for making informed economic decisions and optimizing resource allocation. Integral
calculus is an important tool of economic science, which is of great importance in solving
problems such as the efficient allocation of resources, optimization of production, increasing
income and evaluating investments. Studying the theoretical foundations of integral calculus and
applying it in practice will serve the development of the economy and the well-being of society.
In the future, it is necessary to further improve and widely introduce economic models of
integral calculus into practice.
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