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In [2] we introduced a new adaptive Algebraic Multigrid (¢AMG) method to solve
symmetric positive definite (s.p.d.) systems of linear equations without exploiting
any a-priori knowledge or assumptions on characteristics of the algebraic smoothness
(or near null components of the system). Our method relies on a bootstrap strategy
aimed to compute a sequence of AMG hierarchies composed in a multiplicative way.
The goal is to obtain a composite solver with a desired convergence rate. Start-
ing from a general (random) given vector, at each step of the bootstrap procedure, a
new algebraically smooth vector related to the current composite solver is computed.
Each successive hierarchy is built by using pairwise aggregation of unknowns driven
by a weighted matching algorithm with weights depending on the most recently
computed algebraically smooth vector utilizing a notion of the compatible relaxation
[1]. Matching algorithms in a matrix graph were successfully exploited in reordering
schemes designed to enhance matrix diagonal dominance in sparse direct methods
[3]; we apply linear-time complexity approximate weighted matching in a graph [4] to
form aggregates of unknowns and build the coarse-vector space by simple piecewise
constant interpolation of the current algebraically smooth vector. This coarsening
process, which we referred to as compatible weighted matching, is completely auto-
matic and algebraic, and it replaces the commonly used characterization of strength
of connections in both the coarse space selection and in the interpolation scheme.

In the present work, we describe an extension of the method, including aggres-
sive coarsening obtained by combining multiple sweeps of the pairwise aggregation
procedure, as well as utilizing more accurate interpolation operators obtained by
weighted-Jacobi smoothing of the piecewise constant interpolation operators. This
leads to smoothed aggregation type adaptive AMG (or SA-aAMG) method, which
exhibits improved convergence properties and reduced building setup cost.

We present some main features of the BootCMatch: a AMG based on Bootstrap
Compatible Matching, a C-language implementation of the method, and discuss per-
formance results on a suite of symmetric positive-definite linear systems arising from
discretization of elliptic PDEs as well as on problems from the University of Florida
Sparse Matrix Collection.
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