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Abstract

Linear systems are widely used across various fields of modern
science, as many practical problems can be modeled using
linear systems. Various methods are employed to solve these
systems, which are generally classified into direct and iterative
methods. The main objective of this paper is to compare the LU
decomposition direct method and the Gauss—Seidel iterative
method for solving linear systems, in order to highlight the
practical capabilities and limitations of each approach. The
results indicate that the Gauss—Seidel method is particularly
effective for large-scale and specially structured systems due to
its faster convergence, lower memory requirements, and
computational simplicity. In contrast, the LU decomposition
method provides accurate and reliable solutions for small-scale
systems and for problems that require high precision. This study
demonstrates that the choice of an appropriate solution method
depends on the size, structure, and accuracy requirements of the
linear system.

Keywords: LU decomposition direct method, linear systems,
Gauss—Seidel iterative method, matrices
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