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ACCELERATION BY
SUBSEQUENCE TRANSFORMATIONS

THoMAs A. KEAGY AND WiLLIAM F. ForD

The acceleration field of subsequence matrix transformations are
studied with respect to the convergence rate of the sequence being ac-
celerated. Included is a proof that no subsequencing algorithm exists
which will determine a set of subscripts (n(i)) for which (y,;) will
be linear for every y which converges at the same rate as or faster
(slower) than a fixed sequence x.

1. Introduction. D. F. Dawson [2] has characterized the summability
field of a matrix 4 by showing A4 is convergence preserving over the
set of all sequences which converge faster than some fixed sequence
x, A is convergence preserving over the set of all sequences, or 4
only preserves the limit of a set of constant sequences. We seek an
analog to this result dealing with the acceleration field of a subsequence
transformation.

The sequence x converges to o faster than the sequence y converges
tod (x<y)if

li’?l(xn —0)/(yn—4)=0.

(In this case we also say that y converges to A slower than x con-
verges to ¢.) The matrix 4 = (a,4) accelerates the convergence of x
if Ax < x. The acceleration field of A4 is {x: Ax < x}. The sequence
X converges to o at the same rate as the sequence y converges to A
(x = y)if

0 <lim|(xp = @)/(yn = A)| <1m|(xn ~ 0)/(¥n = A)| < +o0.

In §2 below, the basic background for investigating the acceleration
field of a subsequence transformation in terms of rate of convergence
is presented. The possibility of obtaining an analog to Dawson’s result
for the acceleration field of a subsequence transformation is consid-
ered in §3. Subsequences have been used by C. Brezinski, J. P. Dela-
haye, and B. Germain-Bonne [1] to generate an acceleration algorithm
for a restricted class of sequences. In §4 it is shown that this algorithm
cannot be extended to a larger class of sequences defined in terms of
rate of convergence.
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