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Abstract： 

The radial point interpolation meshfree (RPIM) method is a very 

efficient numerical framework for the analysis of piezoelectric 

equations. Due to the mechanical-electrical coupling characteristics, 

the coefficient matrix of RPIM discretized piezoelectric equations is 

of block two-by-two saddle point structure and very ill conditioned. 

In this paper, based on the specific RPIM discretization process, a 

class of additive inexact block triangular (AIBT) preconditioners are 

proposed for the discretized two-dimensional piezoelectric equations. 

In the AIBT preconditioners, the (1,1) leading block is taken as the 

block diagonal part of the elasticity operator. The (2,2) block is an 

approximation of the exact Schur complement matrix and additively 

assembled by small exact Schur complement matrix in each 

background cell. The proposed AIBT preconditioners have the 

advantages of easy construction and sparse structure. It is proved 

that the (1,1) block and (2,2) block of the AIBT preconditioners are 

spectrally equivalent to the (1,1) block of the discretized piezoelectric 

equation and the exact Schur complement matrix, respectively. 

Finally, two numerical examples are given. Numerical results show 

that the AIBT preconditioned Krylov subspace iteration methods 

converge very fast and the iteration steps are independent of degrees 

of freedom. 
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