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1. Introduction.Let = a, be a given infinite series with partial sums s,, and r,, = na,,.
By uj and tZ we denote the nth Cesaro means of order & (o > — 1) of the sequences
(s,) and (r,), respectively. The series Za, is said to be absolutely summable (C, )
with index k, or simply summable |C,«|;, k > 1, if

%1 |ug —ug_1|* < 00[2]. (1-1)
n=1

Since & = n(u —uZ_,)[3], condition (1-1) can also be written as

® 1
Zlalt?{lk < 00. (1-2)
n=

Let (p,,) be a sequence of positive real constants such that

P, = %pv—mo asn—>00 (P;=p_=0). (1-3)

v=0

A series Za,, is said to be summable |N,p,|., k > 1, if

0 P k-1
)Y (—") | T, = Tea|* < o0[1], (1-4)

n=1 n.
where T, =(L,)" % ?,8,-
v=0

It should be noted that, if we take p, = 1, then |N,p,|, summability is identical
with |C, 1], summability.

2. The purpose of this paper is to establish a relation between the |N,p,|, and
|C, 1|, summability methods. In particular, we have pointed out that |C, 1|, sum-
mability method can be obtained from |N, p,, |, summability method by taking p, = 1
for ne N, where k > 1. However, it should be remarked that one can find a sequence
(p,,) so that the methods [N, p,|, and |C, 1|, are different from each other.

Now, we would like to clarify the following question.

When a series is summable |C, 1|,, what conditions should the sequence (p,,) satisfy
in order that same series is summable | N, p,|, (provided that p, must differ from one
for at least one ne N)?

3. To answer this question we give the following theorem.

THEOREM. Let (p,,) be a sequence of positive real constants such that as n—co
(i) np, = O(Pn)a (i) Pn = O(np,). (3-1)
If Za,, is summable |C, 1|, then it is also summable |N,p,|;, k > 1.
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It should be noticed that the necessity of these conditions cannot be readily
justified.

4. Proof of the Theorem. We have

1 = 12
T‘n=— Z 0,8, =% Z (Pv_Py—l)a’u' (41)
nv=>0 nv=0
Then
T,—T Pn_ 3 p 5 -1 2
n " dpn-1% PnPn~1V§1 -1, P P _”21 va, —I(V) . (4 )

Now, applying Abel’s partial summation formula (see [4]) to the sum
E VavPv—l(V)_l
=1

n—1
Tn_Tn-— = "pn( F, 1)~ -1 ;1 (V+1)V_l_pvty

n-1
+ PP By )™ 3 B A v+ (n+ 1) put,(nFy)
v=1
=T, 1+T,.+T, 3 say.
To prove the theorem, by Minkowski’s inequality, it is sufficient to show that
o (P \k-1
> (—") |T,.,|* <00, forr=1,2,3. (4-3)
r=1\P '
Now, applying Holder’s inequality, we have
m+1 Pn k-1 k m+1 pn —1 V+1

n

m+1 n k~1
=0 P’;"_Uzpplt Ikx{ 'S »)

n—-1v=
0 Z k m+1 0 &
=01 A t
()—p||n§+lPP—1 (lell
m 1
=0(1) X -|t,|*=0(1) as m—oo0.
p= IV

Using the fact that P, = O(vp,), also we obtain

m+1 /P k-1 m 1
5 (—ﬂ) T, ofF = 0(1) 3216,k = 0(1) as m—>oo.
n=2 \pP ,,=1V .

Finally, we have

P \k-
("LL) [T, 5 =0(1) X —|tn["—0(1) as m — 0.
7 1

=

|1M§

7

Therefore, we get

m (P \k—
Z(I)—") |7, .| =0(1) asm-—>oo, forr=1,23.

which completes the proof of the theorem.

n=1
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Remark. To see the hypotheses (i) and (ii) in the theorem are satisfied by at least one
P, *+ 1, it is sufficient to take p, = nforallneN.
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