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In this work, the main parameters of static and zero temperature white dwarfs such as
mass, radius, central density, central pressure, gravitational potential and compactness have been
theoretically determined both in classical physics and general relativity. For this purpose, the
system of differential equations which consists of the equation of state of the degenerate electron
gas within Chandrasekhar approximation [1]. the mass balance equation and the hydrostatic
equilibrium equation has been reduced to a dimensionless form and has been solved by the
methods of numerical integration.

The mass-central density, mass-radius, mass-compactness parameter and gravitational
potential-radius relations have been constructed both in classical physics and general relativity,
and their results have been compared with each other. It has been shown that the effects of
general relativity play an important role near the Chandrasekhar limit, more precisely, for large
masses and small radii, i.e. in strong gravitational fields. However, it is also shown that the
difference between classical physics and general relativity decreases for small masses and large
radii due to the weakness of the gravitational field [1, 2]. In addition, the analytical expression
for the classical and relativistic mass-radius relation has been found and its accuracy has been
estimated. The importance of the simple analytical expression has been clarified in theoretical
calculations [3], studies of the dynamics of a binary star system and practical analyses.

The work pursues scientific-pedagogical, theoretical and practical aims. The obtained
results can bedirectly used to explain the observational data in the analysis and the study of
physical processes in astronomy, celestial mechanics, relativistic astrophysics, physics of
compact objects and cosmology.
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