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ABSTRACT: In thîs paper we prove the following theorem: k

THEOREM; Let (> J be a convex sequence sucb tb^t is eonvengent 
n

If there exist a [A > 0 such tbat sequence (nj^**^*
is JB, logn,«p, Ijp-bounded then

l<Pn|P) İS non-increasing and

•k li sumraable.

Thİ» theorem «onlains tlı.? theorem dne to Misbra [3| as a special ease

5' P
for = n'-P^'-

1. INTRODUCTION: Let A = (a„J he an infinite matrix of 
coınplex numhers Un^ (n, k ~ 1,2,...) and (7,,) a seguence of comp- 
lex numhers. Let S be a given infinite series with the sequence 
of partial sums (Sp). We denote the A transform of the seguence
s “ (®k) {®) which İs given by

If

A„(s) =
®ckzrzl

co 2n=ı 1 ?n △ An (s) I 00p
for p 1 then the series is called cp - | A |p summable, whe- 
re

If we take

△ An (s) An (s) — A„._J (s).,

'î’n n'-p-ı or <?n then 9 — I A İP
Bummability is indentical with | A | 
respectively, [1], [2], [9].

or I Â, Y İp summability.
= nV+ı-P *,

P
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The series Sx,. is called [B, r, cp, a]p -bounded if

ns Iv=ı v' 0(rn), (n CO),
a

p
where (r„) is a non-decreasing sequence of positive real numbers
and a is a real number.

In particular it is easy to 8how that if r^ = logn, <pp = n ı-p-ı
and a = 1 then [B, r, ç, 1 ]p -boundedness is equivalent to 
[R, logn, l]p -boundedness.

For any sequence (Xn) we use the following notation△ 7'n ^n+l’ A^X„ = A(AX„).

A sequence (Xn) is said to be convex if A^ X„ 0 for every
positive integer n. We require the following lemmas for the proof 
of our Theorem.

LEMMA 1: If (Xn) is a convex sequence such that 2 n“’ X, 
is convergent, then (Xp) is non-negative and decreasing,

n A X„ = o(l) and Xp logn = o(l) as n —> co ([4], [5]).

•n

LEMMA 2: Let (X„) be
es S n“ ' Xn is convergent, then

a convex sequence such that the seri-

n=i log (n + 1) A X„ 0(1), (m oc)
m

and
nlog (n + 1) ZA 0(1) a s n ->

([6], [7]).
lemma 3: Under the conditions of Lemma i)

m
s nlog (n + 1) A^ Xn n=ı 0(1) as m ->

([6]).
LEMMA 4: Under the conditions of Lemma 2

m
2 log (n + 1) A (XpP) == 0(1), p n^-i 1 as m 00

([3]).
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2. PROOF OF THE THEOREM

Let and be tbe n-th Cesaro means of order « {v. 1)
of series S a, and of the sequence (naj,), respectively. Since
A 8, = n” 1 t, , [8], it is enough to show that

cos I n=ı ynT„ 
n cc

‘n a n
P

where

Tn = (n + 1) ‘ S V

n
Now, applying Abel’s transformation to the sum S V XyX^,v=ı
we have

T„ — (n ~|- 1) I S V A XySy — (n -|- 1) ’
n-i
s X, s,

4* (n + 1) ‘ ns„ X (n + l)-ı x„ Xı
T 4- T + T + T1 ^n2 ~ J-n3 I ■*■04’

say. In order to get (2.1), we are going to show that

S I T„, |P n=ı n
00,

for r = 1, 2, 3, 4.

Now, appyIing Hölder’s inequality, we have

/pm+1 sn„2 m+1n=2 ?n
nP+ı

n_ı L9n 
n

T„, r < S V △ Xv I S„ |P > X
s A
I n

,p-ln-1 i
S V A Ay /V—1 1

m
0(1) s V A Xv ! Sy |P

m+1 I 9n I 
nP+ı

p
I
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m= 0(1) X V A K I I” . 44 
v = l V

p os dt

nı
0(1) s V A X,

İ9v8v|V
P

m— 1
0(1) X A (v AX,) X I ^1” V.J k = ı k

+- 0(l)m A X,„
mk^,l k

I p
m-1

0(1) s
m — 1

A^ X,, logv + 0(1) X Xvj.j log,

+ 0(l)m A Xm logm 0(1)
as m -> c 

vVlso,
o, by virtue of Lemmas 2 and 3.

m 1
Sn«2 ynD T |p < n2 I

nı^l
X2 H-Pnl”11 2P n-1V v=l

m+1
Sn :  ̂2

n-i sn = i >'v+,|Sv| n-îs X, '+1 r’
V

m+1
= 0(1) X

!<Pnl»’ 11”+' n-’ X X,v = l ‘v+1
0(1) 1 A,‘VH-i n^VAi !?nr

n'’+*
p m) ı

P

p

I A p

m 
0(1) 2 X,.,, pV

m— 1
0(1) s A X, 4-1 S I k=.ı 9k^k 

k I” + 0(1) X,’m^ı
y 1 .4kSk I p
lİJ k I

m— 1
0(1) s A X logv +0(1) X„+, logm 0(1)
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as m 00, by virtue of Lemmas 1 and 2.
Similarly, using Lemma 1 and Lemma 4 we get

yn^n 
n

§ I T |P < n=ı n '
m m I n=ı

m—1S A\ n^l P '•n ykSk 
k

I 
k=ı

«RkSİ, 
k? > I’ +\m m

P

p
m—1

= 0(1) S A X„«’ logn H- 0(1) X„«’ logm = 0(1). n^ı
Finally, we have

2 i TpJP = 0(1) S 1=1 n n=ın=ı I yn I*’ 
n^P = 0(1).

Therefore, we get
cb
S 

n=l
?nTn 

n
P

vvhich completes the proof of the theorem.
The special eases of this theorem for cp^ = ni-P^* and (p„ = 

nV+ı-p ' give, respeetively, the following corollaries

COROLLARY 1: Let (X„) is a convex sequence such that
L n“i Xp is eonvergent. If the series S x,( is [R, logn, 1 ]p -bounded 
then S X,5X,5 is |C,l|p -summable.

This results was proved by Mishra [3].

2. n
COROLLARY 2: Let (X„) be a convex sequence such that 
“CXp is convergent and 0 < y p < 1. If

m sn.^1 |s«|
n^’VP = O(logm) as m -> 00

p
then S is jC. 1; yjp -summable.
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3. ÖZET

Bu çalışmada şu teorem ispat edilmiştir: (Xjj) dizisi Sn~^Xjj serisi yakınsak olacak 
şekilde konveks bir dizi olsun. Eğer (nJ^*“P[<pjj|P) dizisi artmayan olacak şekilde bir
{X>0 sayısı mevcut 
toplanabilirdir.

ve serisi |B, logıı, tp, 1 ]p -sınırlı ise serisi <p-|C, l]p
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