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Course description  

The Virtual Element Method (VEM) is a technology introduced in 2013 by Beirão da Veiga, 

Brezzi, Cangiani, Manzini, Marini, Russo for the discretization of partial differential equations. 

 

The VEM can be interpreted as a novel approach that generalizes the classical Finite Element 

Method to arbitrary even non-convex element-geometry.  

By avoiding the explicit integration of the shape functions that span the discrete Galerkin space 

and introducing a novel construction of the associated stiffness matrix, the VEM acquires very 

interesting properties and advantages with respect to more standard Galerkin methods yet 

keeping the same coding complexity. 

 

The course will present, at the same time, the fundamental theoretical background of Virtual 

Elements, as well as their use for fluid-dynamic problems, and the basic tools and tricks for 

their actual implementation (together with practical coding sessions). 
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2 credits, 16 hours lectures. 

 

Exam Modality 

Two alternatives are available to the student to pass this exam: 

1) Paper presentation. Students present the content of some papers suggested by the 

teacher. 

2) Project. Students implement and experimentally validate an algorithm or its variation 

from a paper suggested by the teacher.  Projects can be done in groups of students. 
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