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ABSTRACT 

Numerical methods applied to real problems usually leads to large systems of algebraic 
equations. In such scenarios, direct solvers present a huge computational cost both in 
terms of memory requirements and floating-point operations. Computational burden 
associate to iterative solvers scales better as the size of the system increases which 
makes them more suitable. Nevertheless, the convergence rate of these methods exhibits 
a great dependence with the condition number of the coefficient matrix. Multigrid 
methods usually outperform standard iterative solvers since they eliminate the mesh-
size dependence of the conditioning of linear system leading to improved convergence. 
 
The Cartesian grid FEM cgFEM [1] possess a hierarchical mesh structure that makes it 
ideal for the use of geometrical multigrid preconditioners since the definition of the 
restriction and prolongation operators is straightforward and lead to optimal operators. 
Furthermore, we have proposed an algorithm that uses the set of coefficient matrices 
computed for each grid through a h-refinement process to speed up the solver. 
 
In this work we study the sensibility of the algorithm with respect to the parameter 
setup. We apply the multigrid solver to solve the systems of equations arising from a 
range of problems of different types such elasticity, topology optimization, image-based 
analysis, etc. In the light of numerical results, we derive a series instructions and 
conclusions that let optimize the performance of the solver.  The optimised scheme is 
compared with other strategies presented in the literature and shown very competitive. 
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