
Multigrid methods are among the most effective iterative methods for the numerical
solution of partial differential equations (PDEs). In the thesis, we consider Poisson’s
equation as the model problem and present its discretization by the finite difference
method. Discretization of PDEs gives typically large algebraic systems of linear equations.
Various iterative methods can struggle to find an enough accurate approximation within
the allocated time. In particular, relaxation methods such as Jacobi or Gauss-Seidel
effectively reduce oscillating parts of the error but are inefficient in reducing smooth error
components. Multigrid methods combine relaxation methods with correction on a coarser
grid to overcome this deficiency. The problem discretized on a coarser grid is smaller and
easier to solve. Typically, a recursive error correction is considered using a hierarchy of
grids until the coarsest problem is small enough to get a solution quickly by a direct
solver. The purpose of this thesis is to discuss the main principles and thoughts behind
the multigrid methods, alongside some practical examples and numerical experiments.


