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WEIGHTED RESIDUAL METHOD WITH COMPACTLY SUPPORTED
TRIAL FUNCTIONSV

Zhang Xiong Song Kangzu Lu Mingwan
(Department of Engineering Mechanics, Tsinghua University, Beijing 100084, China)

Abstract The Weighted Residual Method (WRM) is an effective method for solving Partial Differential
Equations (PDEs). However, the trial functions used in WRM are usually globally supported so that the
resultant stiffness matrix is a full matrix and significant computational effort is required. In this paper, WRM
with compactly supported trial functions is developed, which may result in a banded sparse coefficient matrix
so that the computational effort is reduced. WRM with compactly supported trial functions can be taken as
the theoretical basis to summarize and investigate meshless methods systematically, from which all existing
meshless methods can be obtained and new meshless methods can also be derived. As an example, the Direct
Collocation, Hermite Collocation and Least-squares Collocation with compactly supported trial functions are
established, whose coefficient matrices are banded and sparse so that the computational effort required is reduced
significantly. Furthermore, the methods established are truly mesh-free and very efficient. Numerical examples,
including a cantilever beam and an infinite plate with a central circular hole, are presented to illustrate the

performance of the proposed methods.

Key words weighted residual method, meshless methods, compactly supported functions, radial basis func-

tion, numerical method
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