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Abstract
We are interested in solving the following nonlinear system of equations
where x € R™ and g : R* — R".

Consider the following fixed-point iteration

Trr1 = q(zk) = 2K — g(T8)- (2)

In practice, the fixed-point iteration converges slowly or even diverges. We seek methods
to accelerate it.

Define the k-th residual of the fixed-point iteration as

r(zr) = or — q(or) = g(ap). (3)

We revisit the nonlinear generalized minimal residual method (NGMRES) following [2, [1]].
NGMRES has been used to accelerate the convergence of a fixed-point iteration, given by
Algorithm E] In practice, we consider the windowed NGMRES; i.e., fixing m, denoted as
NGMRES(m), which is different than restart GMRES.

Algorithm 1 NGMRES with window size m, denoted as (NGMRES(m))
1: Given zg and m >0
2: For k =1,2,--- until convergence Do:

e set my = min{k,m}
e compute
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where Bi(k) is obtained by solving the following least-squares problem
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EndDo




To the best of our knowledge, no convergence analysis exists for NGMRES(m) when ap-
plied to nonlinear problems. In this work, under some standard assumptions used for
iterative methods in nonlinear problems, we prove that for general m > 0, the residuals of
NGMRES(m) converge r-linearly. For m = 0, we prove that the residuals of NGMRES(0)
converge ¢-linearly.

Finally, we present numerical results to demonstrate the performance of the NGMRES(m)
method, and we make a comparison with the well-known Anderson acceleration [3]
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