http://mmg.tversu.ru ISSN 2311-1275

Mathematical Modelling

MMG
M and Geometry

Volume 14, No 3, p.1 - 14 (2026) Full text

Experimental Study of the Convergence of the
Chebyshev Method

Ahmad Maarouf

RUDN University, 6 Miklukho-Maklaya St, Moscow, 117198, Russian Federation

e-mail: ¢ ahmad-kh-maarouf@hotmail.com

Abstract. This paper presents an experimental investigation of the conver-
gence properties of the Chebyshev spectral method for solving ordinary diffe-
rential equations. The method is based on approximating the target solution
by an expansion in Chebyshev polynomials and applying the collocation ap-
proach at Chebyshev—Lobatto nodes. The numerical experiments confirm the
theoretical result concerning the exponential convergence of spectral methods
for analytic functions. In particular, it is demonstrated that the logarithm of
the approximation error decreases linearly as the degree of the approximating
polynomial increases. Furthermore, the influence of computational precision
on the observed convergence rate is examined.
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