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IN a paper which appeared recently in these Proceedings* I proved
the convergence of a general class of v -pie series, of which

(ilal+i2a2+...+inan)p

is typical. Here av a2, ..., an, p are all real and positive, and no one
of 6V ..., 6n is a multiple of 2-7T. In that paper I was concerned entirely
with proper multiple series; series of the type which, according to the
notation developed by Prof. Bromwich and myself in the preceding paper,
would be denoted by (1 2^ B).

I wish in this note to point out that all these series are convergent

also when summed according to the type (1>2 p)(l,+li
2

)g)...(r+li ...)n) or

wo?., GO* This follows at once from the following lemma, which is an
obvious extension of a lemma proved by Pringsheim for double series.

LEMMA.—The quantity lim siu i%..., in

is not increased, and the quantity

is not decreased, by replacing the single bracket (1, 2, ..., n) by any
system of brackets (a) (/8)... (yu).

To prove this it is evidently enough to prove that

lim s > lim lim s or > lim lim s,
(l, 2, .... n) (1,2 ) © $)

say. Denote the quantity on the left by L ; then, however small be a,
we can determine I so that if i > I then s < L+cr.

* "On the Convergence of Certain Multiple Series," Proe. London Math. Soc, Ser. 2, Vol. I, p . 124,
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Making (/3) tend to infinity, we deduce lim s ^ L + o " for (a) > / ,
and so lim s ^ L.

The lemma is therefore proved.
Now let a, u* be two systems of quantities satisfying the conditions

of § 4 of my former paper. I proved there that 2 au is convergent,

and the same argument shows that 2 au is convergent. Now

2 au = 2 au = S,
(i,~2,'T.:r») 0.2. - . " )

say. Hence, by the lemma, 2 aw ^ S and also 2 cm ̂  »S. That
J J aw tow

is to say, 2 aw is convergent and = S. Similarly, we can show (by
J > (a)(0) b J ' J

repeating this argument a finite number of times) that, if we divH'" jhe
indices into any number of groups (a) 0 ) . . . 0*), the resulting series is
convergent. The most interesting special case of this theorem is that
the series c o s

ee co v. Q : n (*1 ^14" • • • + hi Un)
T 1 •" 1 {ilal+...+inanY

is convergent when the summations are carried out successively.

* I write a for what was a in the former paper.


