SYSTEMS OF LINEAR EQUATIONS OF ANALYTIC TYPE
By I. M. SHEFFER

1. Introduction. A linear problem concerning analytic functions is often
expressed in terms of the power series coefficients of the functions; this leads
the problem to a system of linear equations, in the coefficients, of the following
form:

(1.1) A[X] = :[(,) A = C, m=0,1,--),

where X represents the sequence {z,}. We denote by @& the system of linear
forms appearing on the left side of (1.1). ‘

Obvious examples of (1.1) come from linear differential and difference equa-
tions. An interesting special problem leading to a system (1.1) is the problem
of Takenaka [1], [4], [5] wherein a sequence {a,} lying in | 2] < 1 is given, and
it is required to find the largest number r such that every function of exponential
type less than 7 is identically zero if f™ (a,) = O foralln > 0. If weset f(2) =

> x,-2"/nl, the conditions ™ (a,) = 0 become
0

kZ (a:/k!)x,,+k =0 (n=0,1,-- )
=0
and this is of type (1.1). It has the further property of being of triangular form;
that is, in the n-th equation no x; of index less than n occurs.

The general triangular system can be written

(1.2) AJX] = D tnneiore = Ca (n=01,---).
k=0

A particular but important case of (1.2) was investigated by Perron [3] in ex-
tending a classical result of Poincaré on the asymptotic character of solutions
of a linear recurrence equation.

Taking cognizance of the fact that the x,’s are power series coefficients, we
introduce the

DErINITION. By the type of the sequence {z,} is meant the number ((x,)), where
(1.3) ((z,) = lim sup | z, |'".
(The notation ((x,)) is less cumbersome than the “lim sup”’, especially when the
fractional exponent is considered.)

Two important problems concerning system (1.1) are these: (i) To determine
the range of validity of the transformation from {z.} to {c.}. (ii) To determine,
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