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This research focuses on the integration of complex
function and explores methods for solving them
through Cauchy's integral theorem. The theorem
fundamentally depends on whether the function being
integrated is analytic. If the function is analytic on and
inside any closed curve then. However, the key
question arises: what is the value of the integral if the
function is not analytic and has an isolated singularity
at appoint and closed curve lies entirely within a circle
centered at this point, the integral of the function
around C can be determined using cauchy's integral
formula and the residue theorem. This study gathered
data from books, international references, and
academic journals the findings confirm that the residue
theorem serves as a generalization of cauchy's
theorem, encompassing various cases: A-Cauchy's and
Cauchy-Goursat theorems, which apply when the
function is analytic then. B-Cauchy's hntegral formula
and its ertension via the vesidue theorem, which handle
situations where the function has a finite number of
isolated singularities. When multiple poles are present,
Cauchy's integral theorem may not be directly
applicable, but the residue theorem can be used to
solve the integral.
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