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Abstract

In this paper, we present a second-order approximation of the viscous Cahn-Hilliard equation.
Firstly, an equivalent form of the system has been obtained by introducing a Lagrange multiplier
for the double-well potential function. Secondly, a second-order linear unconditionally stable nu-
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merical scheme is proposed by using the Crank-Nicolson-Leapfrog scheme and mixed finite ele-
ment method, respectively, to discrete the time and space. Furthermore, we prove that the scheme
is second-order convergent. Finally, numerical examples are performed to show that the numeri-
cal accuracy of the proposed scheme is accurate and effective.
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