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67. On Mercer’s Theorem.

By Gen-ichir6 SUNOUCHI.
Mathematical Institute, Tohoku Imperial University, Sendai.
(Comm. by. S. KAKEYA, M. 1. A., Dec. 12, 1946.)

L. C Bosanquet |1] and G. Hayashi [2] proved the absolute convergence
analogue of Mercer’s limit theorem. Mercer’s theorem is generalized by
Copson-Ferrar, S. Izumi, J. Karamata and others. In this paper we prove the
absolute convergence analogue of the generalized form of Mercer’s theorem.
The formulation and the proof runs parallel as the authors former paper
[3]

Theorem 1. If (1) a»>>0, (2) E.'llla,. - and
(3) y»=(1+an)t,,—a,.t,._| n=1,2 ... ),
then 3 |dyn] <oo implies X | dtn] < 0.

n=1 n=l

Proof. Putting #) = 0 and a» = 1/ a» and solving (3) concerning #,, we
get
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1_11(1+a ) Il(l-l—au) H(l«-l—au)
and then
4, = —-”———— {(—ap—asA+a)y, — ag(1 + a) A + a) y5 — ..
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where 9, =1 and q l(1 +a) =1 Thus

Up

ZlAtn!— 7———-—-2[(11(1+au))(dy..z)fl
=1 a+aw #=1 v=1
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by (2). Therefore
Z|dtal =Z | dyul.
n=1 p=1

Theorem 2. If g>—1, 2,>0, Z.'ll../()q + A+ ...+ Adp-1) =0, and
n=

Alxl + lﬁxe + o+ Inx”
Mh+d+ ... + An ’

In=2nt+q

then 3:1| d1n| < oo implies ?‘;‘ll Ayl < 0.
n= n=
Proof. If we put
An=11+12+ ...... +xn,

tn= Q1 + coueenns +1nxn)//1n,
then

yn—'(l"l"I'l' A" 1 )tn_*lln:— In-1.
Dividing both sides by 1+ ¢,

(1 + An-1 )t _ An-1 tn1

1+q A+ /™ A+, ™1

Putting @» = An-1/(1 + ¢) A» and applying Theorem 1, we get Theorem 2.
Theorem 2 contains theorems due to Bosanquet and Hayashi.



