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Abstract 

 
Approximation methods are used in many engineering applications to solve numerically partial dif-
ferential equations. In this context, the Finite Element Methods are one of the most popular mesh-
based techniques. In this talk, we discuss meshfree approximation methods, which are approxima-
tion methods that do not need a meshing of the domain, and so bypass some of the numerical 
shortcomings of mesh-based methods. We provide sufficient conditions for meshfree methods to 
guarantee uniform error bounds on the resulting approximation.  
 
Next, we review the Local Maximum-Entropy approximation scheme, a meshfree approximation 
method defined through a convex optimization problem. Moreover, we present HOLMES, a high-
order generalization of the Local Maximum-Entropy approximation scheme, which is also defined 
through a convex optimization problem. We show that the convergence results for general 
meshfree methods we developed also apply to HOLMES.  Numerical examples from solid mechan-
ics show the efficiency of the new method in practice. 
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