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ABSTRACT

Improper integrals, as one of the fundamental topics in both applied and
theoretical mathematics, play a significant role in solving complex
mathematical problems. In this review article, various methods for
evaluating these integrals are examined based on different sources, and
their practical applications in various branches of mathematics are
analyzed. One of the effective approaches for solving such integrals is the
use of the Residue Theorem in complex analysis, which enables the
evaluation of integrals by utilizing the residues of functions at specific
singular points. The article begins by introducing the fundamental concepts
of complex analysis, followed by a detailed explanation of the method for
calculating improper integrals through the Residue Theorem.
Subsequently, several practical problems are presented, and the precise
formulation of different methods are discussed and analyzed. The findings
indicate that the use of the Residue Theorem facilitates the calculation of
various improper integrals, particularly those with singularities. Moreover,
the Cauchy and Jordan theorems have also been employed to enhance the
accuracy of integral calculations.
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