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ABSTRACT

The numerical solution of integral and differential equations is a fundamental area of applied
mathematics, as many real-world problems in science, engineering, economics, and physics cannot
be solved analytically. This study focuses on the use of different numerical methods to obtain
approximate solutions to integral and differential equations with acceptable accuracy and
computational efficiency. For differential equations, commonly used methods include Euler’s
method, Runge—Kutta methods, finite difference methods, and finite element methods, each offering
varying levels of accuracy and stability depending on the nature of the problem. Higher-order
methods such as the Runge—Kutta family are especially valued for their balance between precision
and computational cost. In the case of integral equations, numerical techniques such as the
trapezoidal rule, Simpson’s rule, quadrature methods, and iterative approaches like the Nystrom and
collocation methods are widely applied. These methods transform integral equations into systems of
algebraic equations that can be solved numerically. The choice of method depends on factors such as

the type of equation, boundary conditions, smoothness of the solution, and computational constraints.
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