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Keyword Abstract

Differential Differential equations are among the most important mathematical tools used
in engineering and applied sciences, as they deal with studying the relationships

equatl?ns, between variables and their rates of change with respect to time or space. Their
numerical significance lies in their ability to describe dynamic physical and engineering
methods, phenomena such as motion, heat transfer, fluid flow, vibrations, and electrical
software and mechanical systems. Differential equations are classified into ordinary

. differential equations (ODEs) and partial differential equations (PDEs), and the
applications, choice of equation type depends on the nature of the engineering problem under

engineering  consideration. In many real-world cases, it is difficult or even impossible to

problems, obtain exa}ct analytical solutions to .these equations, which nfecessitates.the. use

of numerical methods. Here, the importance of computational applications

becomes evident, as software and programming languages such as MATLAB,

modeling. Python, and Mathematica are used to solve differential equations numerically
using methods such as the Euler method, Runge—Kutta methods, and finite
difference methods. These tools provide high accuracy and computational
efficiency, in addition to enabling graphical representation of results and
analysis of system behavior under different conditions. Differential equations
supported by computational techniques play a crucial role in solving many
engineering problems, such as control system design, structural stability
analysis, simulation of thermal and electrical systems, and performance
optimization of machinery. Accordingly, the integration of mathematical
knowledge with programming skills is considered an essential component for
the modern engineer in addressing contemporary technological challenges.
Keywords: Differential equations, numerical methods, computational
applications, engineering problems, mathematical modeling.
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