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" The Jacobi-Davidson Method and its Evaluation

AKIRA NISHIDA' and YOSHIO OYANAGT!

The Jacobi-Davidson method, which has been recently proposed by Sleijpen and van der
Vorst et al., is a hopeful alternative to Lanczos/Arnoldi approach, which is suitable for com-
puting extreme eigenvalues of sparse general matrices. In this study, the characteristics and
the performance of the Jacobi-Davidson method are investigated.
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input a starting vector v and a tolerance €;
compute u; = vy = v/ || v [|2;
wy = Avi, 6 =h11 = wivy, 7= w; — Ovy;
fork=2,..
solve approximately a z L u from
(I —wu*)(A -6 —uu*)z = —r;
forj=1,..,k—1
z =z — (2"vj)v;;
ve = z/ || 2 ||z, wi = Avg;
forj=1,..,k
hj k= wiv;;
compute the largest eigenpair (8, y)
of the matrix Hy with || y [|=1;
compute the Ritz vector u = Vy
and @ = Au= Wy;
r=1u— 0y
stop if || 7 |]2< ¢
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solve 1 from Mii = u;
compute 7 = Mk_l'r' as:
solve z from Mz = r;
= u*z =,
r=g-— ﬁu, _ .
solve approximately M 1Az = -7
with zo = 0;
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choose a starting vectors v and w;
set V =[v], W=[w], k=0;
fork=0,...
compute eigenpairs (y,8) of the
projected eigenproblem
W*AVy —OW*BVy =0
of dimension k + 1;
select a solution y and associated
Petrov value 6;
compute the Petrov vector u = Vy
and the residual r = Au — 8Bu;
stop if u and 6 are accurate enough;
select a w in span{W} and select
i fuand & fw
compute an approximate solution
z 1 4 of the correction equation
(I-22)(A-0B)z=—r;
if k is too large:
select an [ < k, select k x [
matrices Ry, Rw and compute
V=VRy,W=WRw, k=1
select a v € span{V, 2} \ span{V}
and V = [V v};
select ¥ ¢ span{W} and W = (W, ©];
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