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THE STABILIZED SEMI-IMPLICIT CHEBYSHEV SPECTRAL
METHOD FOR THE CAHN-HILLIARD EQUATION

TANG Shu-juan, LUO Xian-bing
(School of Mathematics and Statistics, Guizhou University, Guiyang 550025, Chma)

Abstract: This study investigates three distinct numerical schemes for the Cahn-Hilliard

equation: the semi-implicit scheme, the first-order stabilized semi-implicit scheme, and the second-
order stabilized semi-implicit scheme. A hybrid approach combining the Chebyshev spectral
method (for space) and finite differences (for time) is proposed to discretize the Cahn-Hilliard
equation. Numerical experiments demonstrate that when the numerical solution reaches a
steady state, the stabilized schemes allow time steps up to 1000 times larger than those of the
non-stabilized scheme for different stabilization constants S. This study validates the effectiveness
of the Chebyshev spectral method for solving all three numerical schemes.

Keywords: Cahn-Hilliard equation; first-order stabilized semi-implicit scheme; second-
order stabilized semi-implicit scheme; semi-implicit scheme; Chebyshev spectral method
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