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Abstract

The Hankel transform is an important integral transform whose kernel
is defined based on Bessel functions. It is particularly useful for solving
partial differential equations (PDEs) expressed in cylindrical and polar
coordinates with axial symmetry. In this study, the Hankel transform
is applied to solve PDEs whose domains extend to infinity while the
solutions remain bounded.

The paper first presents the fundamental definitions, properties, and
inverse relation of the Hankel transform. Subsequently, several
applications involving boundary value problems, Laplace’s equation,
and heat transfer problems are investigated using the Hankel transform.
By applying this method, the partial differential equations are reduced
to ordinary differential equations, which are comparatively easier and
more efficient to solve computationally. The results of this study
demonstrate that the Hankel transform is an effective, accurate, and
practical technique for solving physical and engineering problems
involving axial symmetry and unbounded domains. Furthermore, this
transform not only simplifies computations but also provides bounded
solutions with clear physical interpretations.

Keywords: Hankel Transform, Bessel Function, Cylindrical and Polar
Coordinates, Partial Differential Equations, Circular Symmetry,
Laplace Equation, Boundary Conditions.
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