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Parallel AMG Preconditioned Conjugate Residual Methods
for Nonsymmetric Eigenproblems and its Evalutation

AKIRA NISHIDA it

When we need to compute the eigenvalues of a large sparse matrix numerically, the pro-
jection method such as the Lanczos/Arnoldi methods or the Davidson type methods from
quantum chemistry is the most orthodox choice. However, recent studies revealed that the
conjugate gradient type method combined with appropriate preconditioners can compute a
few eigenpairs of such problems quite efficiently. In this paper, the combination of the con-
jugate residual type method and the AMG preconditioner is evaluated as the expansion of
the conjugate gradient type method and shown to be the appropriate approach for large scale

sparse nonsymmetric eigenproblems.
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Algorithm MV*(u*, f*). The (u1, p2) V-cycle.
If k=M, set u™ = (AM)=1fM,
Otherwise:
Relax p1 times on Akqy® fk
Perform coarse-grid correction:
Set uF Tt =0, fEE = [FHI(fF — ARuR).
Solve on level k + 1 with MV (1) g+l
Correct the solution by u* «— u* + I,’jﬂuk“.
Relax vo times on AFu® f’c

go,b0000000000000000O.

AMG Setup Phase.

(1) Setk=1.

(2) Partition Q into disjoint sets C* and F*.
(a) Set Q" =C*k.
(b) Define interpolation If, .

(3) Set Ift' = (If, )" and ATt = [F 1 ARTE

(4) 1If QFt! is small enough, set M = k+ 1 and
stop. Otherwise, set k = k+1 and go to step
2.
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for each i € D,
for each j that influences i,
decrement w(j)
set Si; < 0 (remove edge ij from the graph)

for each j that influences i,
set Sj; < 0 (remove edge ji from the graph)
for each k that depends on j,
if k depends on i,
decrement w(75)
set Sk; < 0 (remove edge kj from the graph)
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