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The Restarted Generalized Minimal Residual Method (GMRES(m)) is one of the o0 ag20 08 _youngde

most successful methods for solving linear systems of equations Ax = b, where A 1? e e | ] _1 A
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the previous cycle as starting guess, and constructs a Krylov subspace of dimension 102 F ' 102

m with m << n (where n is the dimension of the linear system) for computing a new
residual, which is used as the starting residual for the next cycle, i.e., the next call :
to a GMRES routine. Rate of GMRES(m) convergence depends on an appropriate 104}
selection of the restarting parameter m. In this context several algorithms have been |
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where x;_; is the previous approximate solution of x, and the residual is ri_; = Number of Restart Cycles Number of Restart Cycles
b — AXj_l; then V), is a n X m matrix where its columns form an orthogonal Figure 1: Examples of solved problems. (Left column:) Problem Group A, GMRES(m) converges before 2000 restart cycles.
hasis of the Krylov Subspace KC,,(A, rj—l) — span{rj_l, Ar;_1, A2rj—1, - Am—lrj_l}_ (Right column:) Problem Group B, GMRES(m) does not converge before 2000 restart cycles.
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~ G
|Bel _ Hmyj||2' 180

Ln
[
cTi
=

When the h-norm of the last y; is very small, then x; = x;_; and stagnation occurs.
Hence, the proposed strategy called Adaptive-GMRES(m) consists in modifying the
value of m before each restarted cycle.
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An example of a proportional controller for m is given by:
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Partial tests on classic problems from the SuiteSparse matrix collection [4] are per The Adaptive-GMRES(m) method has good convergence properties for both groups of problems. We show
formed. For the Group A, GMRES(m) converges before 2000 restart cycles, and for . . . . .
_ _ that increasing the value of m when we have stalling improves the information in the restarted GMRES. The
Group B, GMRES(m) does not converge before 2000 restart cycles. n is the size o . . . .
criterion of increasing the value of m when the value of ||y;||» is small, allows to avoid slow convergences and

f A nnz is the number of nonzero elements in A and cond(A) is the condition . . . oo . .
° b Zf Ij\ the number of nonzero ¢ (A) stagnations in standard GMRES(m). Future work may find better heuristics for u; in order to reduce execution
number of A. .

times.
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