MATRIX TRANSFORMATIONS OF POWER SERIES*

DAvID BORWEIN AND AMNON JAKIMOVSKI

ABSTRACT. We consider the sequence of transforms (g ) of a power series > 02 anz™
given by gn(z) := Y22 bakarz®. We establish necessary and sufficient conditions
on the matrix (byy) for the sequence (gn) to converge uniformly on compact subsets
of the disk Dp := {z : |z| < P} to a function holomorphic on Dp.

1. Introduction. Suppose throughout that 0 < P < 00, 0 < R < oo, and that
all sequences and matrices are complex with indices running through 0,1,2,--- .
We make the following definitions:

Dp is the disk {z : |2| < P};

1
ntl — 0;

£ is the set of all sequences a = (a,,) such that lim |a,,

1
n+l < 00;

£ is the set of all sequences a = (a,,) such that limsup |a,,

(o)
Er is the set of all sequences a = (a,,) such that Z lan|R™ < o0

n=0

1
n+l —

1
A R is the set of all sequences a = (a,,) such that limsup |a, =
It will follow from the lemma (below) that €7 is the S—dual of €. The following are

the first three of eight theorems we shall prove concerning matrix transformations
of power series.

Theorem 1. A matric B = (byy) has the property that whenever the sequence
a = (an) € Er the sequence of functions (g,) given by

o0
— k _
gn(2) = ankakz ,n=0,1,---,
k=0
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o0

converges uniformly on every compact subset of Dp, each power series E bpparz®

k=0
being convergent on Dp, if and only if

(i) im bpk =: by for k=0,1,--;
n—oo

(ii) sup |bnk|(£)k < oo for each positive p < P.
n>0,k>0 R

o0
And then lim g,(z) = Zbkakzk on Dp.



