APPLICATION OF A THEOREM OF POLYA TO THE SOLUTION
OF AN INFINITE MATRIX EQUATION

J. CoPPING

1. Introduction. G. Pdlya [2] has given various sufficient conditions on
the infinite matrix A to ensure that the infinite system of linear equations
Au = b, where b and u are column vectors, has a solution in u. It is remarkable

that there are no conditions on the given column vector b.

R.G. Cooke [1, pp.34-35] established the existence of reciprocals of a
matrix 4 satisfying Pélya’s conditions, given in the following theorem.

THEOREM 1 (Pélya). In the infinite system of linear equations
(1.1) Zai,j“j=bi (i=1,2,3,.-+),
j=t

where { b; } is an arbitrary sequence, let (a; ) satisfy the conditions

(i) the first row ay,j contains an infinity of nonzero elements, and

layjl +lagjl + e +]aiy,jl
(ii) lim inf ! ! o for every fixed i > 2.
joreo lai,j

Then there exists an infinite sequence {u;j} satisfying (1.1), such that all the
left sides are absolutely convergent.

It follows [1, pp.34-35] that if a matrix 4 =(aq;;) satisfies (i) and (ii),
then 4 has an infinity of linearly independent right-hand reciprocals, and that
if A7, the transpose of 4, satisfies (i) and (ii), then 4 has an infinity of linear-

ly independent left-hand reciprocals.

In this paper it is shown that Pélya’s theorem can be applied to establish

the existence of solutions of the infinite matrix equation
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