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Annotation. Applied mathematics is one of the fundamental scientific 

disciplines used to solve practical problems in engineering, economics, physics, 

information technology, medicine, and many other fields. In the modern digital era, 

traditional manual calculations are increasingly being replaced by computational 

technologies that provide speed, accuracy, and efficiency. Among various 

programming languages used for scientific computing, Python has become one of 

the most popular and effective tools due to its simplicity, flexibility, and extensive 

ecosystem of scientific libraries. This article explores the theoretical and practical 

aspects of solving applied mathematics problems using the Python programming 

language.  

Keywords. Applied Mathematics, Python Programming, Numerical Analysis, 

Scientific Computing, Mathematical Modeling, Differential Equations, NumPy, 

SciPy, SymPy, Data Visualization, Optimization, Computational Mathematics. 

Annotatsiya. Amaliy matematika muhandislik, iqtisodiyot, fizika, axborot 

texnologiyalari, tibbiyot va boshqa ko'plab sohalardagi amaliy muammolarni 

yechishda qo'llaniladigan fundamental ilmiy fanlardan biridir. Zamonaviy raqamli 

davrda an'anaviy qo'lda hisoblashlar tobora ko'proq tezlik, aniqlik va samaradorlikni 

ta'minlaydigan hisoblash texnologiyalari bilan almashtirilmoqda. Ilmiy hisoblash 

uchun ishlatiladigan turli dasturlash tillari orasida Python soddaligi, 

moslashuvchanligi va ilmiy kutubxonalarning keng ekotizimi tufayli eng mashhur 

va samarali vositalardan biriga aylandi. Ushbu maqolada Python dasturlash tili 

yordamida amaliy matematika muammolarini yechishning nazariy va amaliy 

jihatlari o'rganiladi. 
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Kalit so'zlar. Amaliy matematika, Python dasturlash, Sonli tahlil, Ilmiy 

hisoblash, Matematik modellashtirish, Differentsial tenglamalar, NumPy, SciPy, 

SymPy, Ma'lumotlarni vizualizatsiya qilish, Optimallashtirish, Hisoblash 

matematikasi. 

Аннотация. Прикладная математика — одна из фундаментальных 

научных дисциплин, используемая для решения практических задач в 

инженерии, экономике, физике, информационных технологиях, медицине и 

многих других областях. В современную цифровую эпоху традиционные 

ручные вычисления все чаще заменяются вычислительными технологиями, 

обеспечивающими скорость, точность и эффективность. Среди различных 

языков программирования, используемых для научных вычислений, Python 

стал одним из самых популярных и эффективных инструментов благодаря 

своей простоте, гибкости и обширной экосистеме научных библиотек. В 

данной статье рассматриваются теоретические и практические аспекты 

решения задач прикладной математики с использованием языка 

программирования Python. 

Ключевые слова. Прикладная математика, Программирование на 

Python, Численный анализ, Научные вычисления, Математическое 

моделирование, Дифференциальные уравнения, NumPy, SciPy, SymPy, 

Визуализация данных, Оптимизация, Вычислительная математика. 

The paper discusses Python’s role in numerical methods, matrix operations, 

optimization problems, mathematical modeling, statistics, differential equations, 

and data visualization. Special attention is given to scientific libraries such as 

NumPy, SciPy, SymPy, Pandas, and Matplotlib, which significantly simplify 

complex mathematical computations. Furthermore, the article analyzes the 

educational importance of integrating Python into applied mathematics courses and 

highlights its contribution to the development of computational thinking, analytical 

skills, and scientific research competencies. The study concludes that Python serves 
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as a powerful platform for solving real-world mathematical problems efficiently and 

accurately. 

Applied mathematics is an essential branch of mathematics focused on using 

mathematical methods and models to solve practical and scientific problems. It plays 

a critical role in engineering, economics, computer science, physics, biology, 

artificial intelligence, and industrial technologies. Modern scientific development 

requires fast and accurate computational tools capable of handling large datasets and 

complex mathematical operations. 

Traditionally, mathematical problems were solved manually using analytical 

methods. However, with the rapid growth of information technologies, 

programming languages and computational software have become indispensable 

tools in mathematical analysis and modeling. Among these tools, Python has 

emerged as one of the leading programming languages for scientific and educational 

purposes. 

Python is a high-level, interpreted programming language developed with a 

focus on readability and simplicity. Python supports multiple programming 

paradigms and provides thousands of libraries for scientific computing, machine 

learning, data analysis, and visualization. Due to its user-friendly syntax and 

powerful capabilities, Python has become widely used in universities, research 

institutions, and industrial organizations worldwide. 

The purpose of this article is to analyze the application of Python in solving 

applied mathematics problems and to demonstrate its practical significance in 

education and scientific research. 

Applied mathematics is directly connected to practical problem-solving. It 

provides mathematical models that describe real-world phenomena and allows 

scientists and engineers to predict, analyze, and optimize processes. 

Applied mathematics is used in: Engineering calculations;  Artificial 

intelligence systems;  Economic forecasting; Medical diagnostics;  Environmental 
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modeling; Computer graphics; Cryptography; Robotics; Data science and machine 

learning.  

Modern industries increasingly rely on computational mathematics because 

many real-world problems cannot be solved manually due to their complexity. 

Computational technologies make it possible to perform millions of calculations in 

seconds, improving both efficiency and precision. 

Python has become one of the most preferred programming languages for 

mathematical problem-solving because it combines simplicity with advanced 

computational capabilities. 

Python uses a clear and readable syntax that resembles natural language. This 

allows students and beginners to learn programming faster compared to many other 

programming languages. 

Example: 

a = 10 

b = 20 

sum = a + b 

print(sum) 

 

The code is simple and understandable even for new programmers. 

Python provides numerous scientific libraries specifically designed for 

mathematical computations: NumPy, SciPy, SymPy, Matplotlib, Pandas.  

These libraries simplify complex calculations and improve computational 

performance. 

Python is free to use and has strong community support. Researchers and 

students can access thousands of open-source projects and educational materials. 

Python programs can run on different operating systems, including Windows, 

Linux, and macOS. 
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Python integrates well with: Artificial Intelligence;  Machine Learning;  Data 

Science; Cloud Computing; Web Technologies; Internet of Things (IoT).  

This makes Python highly valuable in interdisciplinary research. 

NumPy for Numerical Computations 

NumPy is one of the core libraries used for numerical computations. It supports 

multidimensional arrays, matrices, and high-performance operations. 

Matrix Addition Example 

import numpy as np 

 

A = np.array([[1, 2], [3, 4]]) 

B = np.array([[5, 6], [7, 8]]) 

C = A + B 

print(C) 

Matrix Multiplication Example 

import numpy as np 

A = np.array([[1, 2], [3, 4]]) 

B = np.array([[2, 0], [1, 2]]) 

result = np.dot(A, B) 

print(result) 

NumPy is especially useful in linear algebra and scientific simulations. 

Linear algebra is fundamental in applied mathematics. Python provides 

powerful tools for solving matrix equations, determinants, eigenvalues, and vector 

operations. 

Determinant and Inverse Matrix 

import numpy as np 

A = np.array([[2, 1], [1, 3]]) 

det = np.linalg.det(A) 

inv = np.linalg.inv(A) 
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print("Determinant:", det) 

print("Inverse Matrix:") 

print(inv) 

 

Linear algebra is widely applied in: Computer graphics; Engineering systems;  

Machine learning; Robotics; Physics simulations.  

SciPy provides algorithms for optimization and root-finding. 

Solving Nonlinear Equations 

from scipy.optimize import fsolve 

 

def equation(x): 

    return x**3 - x - 2 

solution = fsolve(equation, 1) 

print(solution) 

 

This program calculates the numerical solution of a nonlinear equation. 

Differential equations describe physical systems such as motion, population 

growth, electrical circuits, and fluid dynamics. 

Example of a Differential Equation 

from scipy.integrate import odeint 

import numpy as np 

import matplotlib.pyplot as plt 

 

def model(y, t): 

    return -2 * y 

y0 = 5 

t = np.linspace(0, 5) 

y = odeint(model, y0, t) 
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plt.plot(t, y) 

plt.xlabel("Time") 

plt.ylabel("y") 

plt.title("Differential Equation Solution") 

plt.grid(True) 

plt.show() 

 

Python numerically solves the equation and visualizes the result. 

SymPy allows symbolic calculations similar to traditional mathematical 

notation. 

Derivative Calculation 

from sympy import symbols, diff 

x = symbols('x') 

f = x**4 + 3*x**2 + 1 

result = diff(f, x) 

print(result) 

Integral Calculation 

from sympy import symbols, integrate 

x = symbols('x') 

f = x**2 

result = integrate(f, x) 

print(result) 

 

Symbolic mathematics is useful in theoretical research and education. 

Visualization helps understand mathematical relationships and patterns. 

Quadratic Function Graph 

y=x2 

import numpy as np 
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import matplotlib.pyplot as plt 

 

x = np.linspace(-10, 10, 100) 

y = x**2 

plt.plot(x, y) 

plt.title("Graph of y = x^2") 

plt.xlabel("x") 

plt.ylabel("y") 

plt.grid(True) 

plt.show() 

 

Graphs are widely used in statistics, economics, and engineering analysis. 

Optimization is one of the major areas of applied mathematics. 

Statistical analysis is heavily used in research and data science. 

Mathematical modeling represents real-world processes using mathematical 

equations. 

Examples include: Population growth models;  Economic forecasting models;  

Epidemic spread models;  Climate models;  Mechanical systems.  

Python helps researchers simulate these models efficiently. 

Python is widely used in engineering disciplines such as: Civil engineering;  

Mechanical engineering;  Electrical engineering;  Aerospace engineering.  

Applications include: Structural analysis; Signal processing;  Control systems;  

Fluid mechanics.  

Its computational efficiency makes engineering calculations more reliable. 

Applied mathematics is the foundation of artificial intelligence. 

Python supports machine learning libraries such as: TensorFlow, PyTorch  

Scikit-learn.  
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These libraries use advanced mathematical concepts including: Linear algebra;  

Probability theory;  Optimization algorithms; Statistics.  

Integrating Python into mathematics education has many advantages. 

Students can: Develop logical thinking;  Improve programming skills;  Solve 

complex calculations quickly;  Visualize mathematical processes;  Perform scientific 

research independently.  

Python-based education supports digital transformation in modern universities. 

Despite its advantages, some difficulties may occur: Beginners may struggle 

with programming concepts;  Large simulations require powerful hardware;  

Advanced algorithms require mathematical background knowledge.  

However, online resources and educational platforms continuously help 

overcome these challenges. 

The future of applied mathematics increasingly depends on computational 

technologies. Python is expected to remain one of the leading programming 

languages because of its: Rapid development;  Strong community support;  

Integration with artificial intelligence; Expanding scientific ecosystem.  

Future educational systems will likely include Python programming as a 

compulsory component in mathematics and engineering courses. 

Python has become one of the most powerful and flexible tools for solving 

applied mathematics problems. Its simplicity, readability, and extensive scientific 

libraries allow users to perform numerical analysis, solve differential equations, 

conduct statistical analysis, and create mathematical models efficiently. Python not 

only simplifies complex calculations but also enhances students’ analytical thinking 

and computational skills. The integration of Python into applied mathematics 

education and scientific research significantly contributes to technological and 

academic development. Therefore, mastering Python programming is essential for 

future specialists in mathematics, engineering, data science, and information 

technologies. 
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