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In a recent paper the author [?] obtained necessary conditions for
a series summable |Ak|, 1 < k ≤ s < ∞, to imply that the series
is summable |Bs| where A and B are lower triangular matrices. In
this paper we obtain sufficient conditions for a series summable |Ak|,
1 < k ≤ s < ∞, to imply that the series is summable |Bs|. Using these
results we obtain a number of corollaries.

Let T be a lower triangular matrix, {sn} a sequence. Then

Tn :=
n

∑

ν=0

tnνsν.

A series
∑

an is said to be summable |T |k, k ≥ 1 if

(1)

∞
∑

n=1

nk−1|Tn − Tn−1|
k < ∞.

We may associate with T two lower triangular matrices T and T̂ as
follows:

t̄nν =
n

∑

r=ν

tnr, n, ν = 0, 1, 2, . . . ,

and

t̂nν = t̄nν − t̄n−1,ν , n = 1, 2, 3, . . . .

With sn :=
∑n

i=0
ai.

1991 Mathematics Subject Classification. Primary:40G99; Secondary: 40G05,
40D15.

Key words and phrases. absolute summability, weighted mean matrix, Cesáro
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yn :=

n
∑

i=0

tnisi =

n
∑

i=0

tni

i
∑

ν=0

aν

=
n

∑

ν=0

aν

n
∑

i=ν

tni =
n

∑

ν=0

t̄nνaν

and

(2) Yn := yn − yn−1 =
n

∑

ν=0

(t̄nν − t̄n−1,νaν) =
n

∑

ν=0

t̂nνaν.

We shall call T a triangle if T is lower triangular and tnn 6= 0 for
each n. The notation ∆ν ânν means ânν − ân,ν+1.

Theorem 1. Let 1 < k ≤ s < ∞. Let A and B be triangles satisfying

(i)
|bnn|

|ann|
= O

(

ν1/s−1/k
)

,

(ii) (n|Xn|)
s−k = O(1),

(iii) |ann − an+1,n| = O(|annan+1,n+1|),

(iv)

n−1
∑

ν=0

|∆ν(b̂nν)| = O(|bnn|),

(v)
∞

∑

n=ν+1

(n|bnn|)
s−1|∆ν(b̂nν)| = O(νs−1|bνν|

s),

(vi)

n−1
∑

ν=0

|bνν||b̂n,ν+1| = O(|bnn|),

(vii)

∞
∑

n=ν+1

(n|bnn|)
s−1|b̂n,ν+1| = O((ν|bνν|)

s−1),

and

(viii)

∞
∑

n=1

ns−1

∣

∣

∣

n
∑

ν=2

b̂nν

ν−2
∑

i=0

â′

νiXi

∣

∣

∣

s

= O(1).

Then if
∑

an is summable |A|k, it is summable |B|s.
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[3] B. E. Rhoades and Ekrem Savaş, On inclusion relations for absolute summabil-
ity,IJMMS, 32(3)(2002), 129-138.

DEPARTMENT OF MATHEMATICS, YÜZÜNCÜ YIL UNIVERSITY,
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