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Annotatsiya: Ushbu magqgolada differensial hisobning iqtisodiy jarayonlarni tahlil
qilishdagi o‘rni, uning asosiy usullari va gollanish mexanizmlari ilmiy-nazariy jihatdan
yoritiladi. Xususan, funksiyaning hosilasi yordamida iqtisodiy ko‘rsatkichlarning ozgarish
tezligini aniqlash, limit va differensiallar orqali iqtisodiy jarayonlarning chegaraviy
qiymatlarini tahlil qilish, maksimal va minimal masalalarni yechishning amaliy uslublari
bayon qilinadi. Shuningdek, marjinal tahlilda hosilalarning qollanishi, talab va taklif
funksiyalarining elastikligi, xarajat va foydaning optimallashtirish masalalarida
differensial hisobning ahamiyati aniq misollar orqali ko‘rsatiladi.

Kalit so‘zlar: differensial hisob, iqtisodiy model, marjinal tahlil, elastiklik,
optimallashtirish, hosila, limit, iqtisodiy funksiya, maksimal foyda, chegara xarajatlar.

ITPUMEHEHUE ITUOOEPEHIINAJIBHOI'O NICYUCJ/IEHUA B
IKOHOMUNYECKHUX 3AJTAYAX

Annomauusn: B oannoli cmamve paccmampusaemcs poJsib OughghepeHluuaibHo20
UCHUCTICHUSL 8 QHAJIU3e JIKOHOMUUECKUX RNPOUeccos8, e20 meopemuueckue O0CHO8bl U
npakmuueckoe nNpuMeHenue 6 IKOHOMUUECKOM Mmodenuposanuu. B uacmuocmu,
QHAUSUPYEMCA  UCNOJIb308AHUE NPOU3BOOHOL OJ ONpedesieHuUs, CKOPOCMU U3MEeHeHUS
AKOHOMUYECKUX noKazamesieli, npumeHerue npeodesnos u OudepeHuuarios 018 U3YUeHU
npeodesibHblX 3HAUeHUl OYHKUUL, G maKdce mMemoobl peueHus 3a0a1 ONMUuMU3AUUU —
MUHUMUSAUUU  U30epacek U Mmakcumudayuu npubviiu. Kpome moeo, packpvieaemcs
3HAUEHUe MAPHCUHATIBHO20 AHAJIU3A, JIACMUYHOCIU PYHKUUT ChpOoca U NPeOSIOHCeHUS, O
makace npumererue OuUPPePeHUUAIbHO20 UCUUCTICHUS NPU NPUHAMUL ONMUMATILHBLY
npoussoocmeernrnblx peuteruti. Ilpusedervt npumepvl, uaOCMPUPYIOWUE NPAKMUULECKYIO
aghgherx musHOCMb OAHHBLX MEMO0008.

Knimouesnvte cniosa: oJugpgepeHuuaibHoe UCUUCTCHUE, IKOHOMUUECKAS MOOeJb,
MOAPAHCUHATIOHBLL — QHQAU3,  INIACMUYHOCMDb, ONMUMU3AUUA,  NPOU3BOOHAA,  NnpeoeJ,
IKOHOMUUECKAA PYHKUUL, MAKCUMUSAUUL NPUOBLIU, NPeOeSIbHbLE U30EPHCKU
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APPLICATION OF DIFFERENTIAL CALCULUS IN ECONOMIC
PROBLEMS

Abstract: This article analyzes the role of differential calculus in studying economic
processes, its theoretical foundations, and its practical applications in economic modeling. In
particular, it examines how derivatives are used to determine the rate of change of economic
indicators, how limits and differentials help analyze boundary values of economic functions,
and how optimization problems such as cost minimization and profit maximization are
solved. The article also explains the importance of marginal analysis, elasticity of demand
and supply functions, and the application of differential calculus in optimizing production
decisions. Relevant examples are provided to demonstrate the practical efficiency of the
discussed methods.

Keywords: differential calculus, economic model, marginal analysis, elasticity,
optimization, derivative, limit, economic function, profit maximization, marginal cost.

INTRODUCTION

Many economic processes change continuously over time, and mathematical
modeling of such dynamic systems requires the use of differential calculus. The
changing market demand, supply behavior, production costs, and profit maximization
are key examples where derivatives enable precise and scientifically grounded
analysis.

The fundamental concepts of differential calculus — limits, derivatives, and
differentials — help evaluate the sensitivity of economic indicators and support
decision-making based on marginal changes. For example, the elasticity of demand
expresses the responsiveness of demand to small changes in price, which is derived
mathematically using derivatives. Thus, modern economic analysis cannot be
complete without differential calculus tools.

RESEARCH METHODOLOGY

The following scientific and methodological approaches were used in the
study:

1. Mathematical-analytical method

. Economic functions (demand, supply, cost, profit) are expressed through
mathematical equations.

. Using the derivative function, the rate of change of economic processes,
marginal indicators, elasticity and optimization conditions are derived.
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. To find the maximum and minimum values, first and second order
derivatives are used.

2. Marginal analysis method

. Marginal cost (MC), marginal revenue (MR) and marginal productivity
were used to determine changes at the micro level in economic processes.

. The analysis of the choice of production volume based on the optimality
condition was carried out.

3. Modeling and functional approach

. Elasticity of demand and supply functions

mathematically modeled using the formula.

. The problem of profit maximization

was optimized by finding the derivative of the function.

4. Analysis using practical examples

. The impact of price changes on demand;
. Marginal analysis of production costs;
. Real economics, for example, finding the maximum of the utility function

RESEARCH AND RESULTS
On the economic value of a product. Let's consider the economic value of a
product using the following example. When producing one product, the cost of
production depends on its quantity. The quantity of the product x with production

costs y if we mark with
y = f(x)
A functional connection arises. Production of products. AX multiplied by X + AX

price corresponding to the product
f (X + AX)
So, the quantity of product AX increase in production costs
Ay = f(Xx+ Ax) — f(x)

fits.
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Definition 1.—yThe coefficient is called the average increase in the cost of
AX

production of the product.

. Ay ' '
lim —=y" = f'(x)
AX—>0 AX
is called the marginal cost of production.
Similar to above ¢ (x) With x If the total revenue from the sale of products is:
Ap (X
Ax—0 AX

@' (X)

1s called limit money trading.
Example 1.Cost and volume of production X between
1 3
y =100 x — —X
30
Let be a relationship. Find the marginal costs at production volumes of 5 and
10 units.

Solution. based on the terms of release,X =5, X =10.Derivative of a

functional relationship

’ 1 2
y' =100 — —X
10
18,
' 1 2 ’
f'(5) =100 - —5° =97.5, f'(10) =90
10

will.

The economic meaning of this is that with a production volume of 5 units, the
cost of production when switching to the production of the next product is 97.5; with
a production volume of 10 units - 90.

2. Definitions of some economic concepts. Definition 3. Demand is the
consumer's need for a certain type of goods and services that they can purchase at a

given point in time at a given price level.
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A number of factors influence changes in demand. The most influential of these
1s price.
Example 2.The relationship between the demand for a product and its price
p=20-3x
is expressed by the formula, wherex demand for products, p price of the

product.

Revenue from product sales
U=xp éu U =x(20-3x)=20x-3x>
will be. The derivative of this
U'=20-6x
will. x = 2 If,U '(2) = 8 This means that if demand increases from 2 to 3 units,

the selling price will increase by 8 units.

3. Elasticity of a function. Using the derivative, one can calculate the increase
In an arbitrary variable (function) corresponding to the increase in an arbitrary
variable (argument). When solving many economic problems, it is necessary to
calculate the relative increase, that is, the percentage increase in the function
corresponding to the percentage increase in the argument. This leads to the concept

of elasticity of a function or relative derivative.
L AX Ay
Definition 4. _—
X Yy
The relationships are called relative increments of the argument and the
function, respectively. The ratio of the relative increment of the function to the

relative increment of the argument.
Ay AX
v
Let's look at . We write this ratio as follows:
Ay AX Ay X
VX ay W

y = f(X)if the derivative of a function exists,
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Ay AX . X Ay Ay X xdy
: lim ——=Ilim — — = —— (2)
AX—>0 Y X Ax—>0y AX  Ax->0AX Yy y dX
comes from .

Definition 5. (2) to the relation Yy = f (X)_function X _is called elasticity with

respect to,And E | (y)is determined. According to the definition:

X dy
Ex(y):_'_
y dx

will.

x Elasticity with respect to is an approximation of the percentage increase (or
decrease) in the corresponding increase in the function with a 1% increase in the
Increase in the argument.

Let's look at some examples of finding the elasticity of a function.

CONCLUSION
Differential calculus i1s a fundamental tool for understanding economic
dynamics and making accurate and efficient decisions. With derivatives, it becomes
possible to measure the speed of change of economic indicators, determine elasticity,
analyze market equilibrium, and solve optimization problems. The study shows that
mathematical mechanisms of differential calculus significantly improve the quality
of economic modeling and support effective resource allocation and forecasting of

economic processes.
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