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ABSTRACT: In this paper we prove the following theorem:

THEOREM: Let (3.)) be a convex -sequence such - that =1 is convengent.
n

If there exist a . >> 0 such that sequence mu? {@n|F) is non-increasing and
Zx, is [B, logn,q, 1}p-bounded then X3, x, is@]C, Lip summable,
This theorem contains the theorem due to Mishra [3] as a special case

for @, = P P

1. INTRODUCTION: Let A = (a,,) be an infinite matrix of
complex numbers a;, (n, k = 1,2, ...) and (3,) a sequence of comp-
lex numbers. Let X x; be a given infinite series with the sequence
of partial sums (s;). We denote the A transform of the sequence
s = (s;) by A, (s) which is given by

=

M) = 5ty
k=1
If
£ o 240 |7 <o
no1
for p > 1 then the series Zx, is called ¢ — | A |, summable, whe-

re e
A An (S) = *‘xn (S) - ‘An»—l (‘5)
If ‘we take @ == n'"®" or @, = n¥*'® ', then ¢ — | A|,

summability is indentical with | A |, or | A,y |, summability,
respectively, [1], [2], [9} ‘
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The series Xx, is called [B, r, ¢, ], -bounded if

L PyvSy P

X | 2 P = 0n), (n-> o),

vl v

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

In particular it is easy to show that if r, = logn, ¢, = n1-?7!
and o =1 then [B, r, ¢, 1]
[R, logn, 1], -boundedness.

, -boundedness is equivalent to

For any sequence (,) we use the following notation
A=ty — hnr OFh = A (AN

A sequence (3,) is said to be convex if A27 > 0 for every
positive integer n. We require the following lemmas for the proof
of our Theorem.

LEMMA 1: If (3,) is a convex sequence such that X n—1t ),
is convergent, then (),) is non-negative and decreasing,

n A%, = o(l) and A, logn = o(1) as n - o ([4], [5]).

LEMMA 2: Let (3,) be a convex sequence such that the seri-
es X n~!'}, is comvergent, then

S log(n 1) AR = 01), (m— o)
n_t

and
nlog (n 4+ 1) A%, = 0(1) as n -+ o
([61, 17))-
LEMMA 3: Under the conditions of Lemma 2

b anlog (n - 1) A?%, = 0(1) as m > «©
n=1

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

S logm +1) A(P) =0(1), p> 1 as m > oo

Nl

(13)).
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2. PROOF OF THE THEOREM

Let s, and t,* be the n-th Cesaro means of order « (x > -1)
of series X a, and of the sequence (na,), respectively. Since

Asy® =07t %, [8], it is enough to show that

g el P, (9.1)

n-1 n

where

T, =@ + 1) % v A X,
V=1

n
Now, applying Abel’s transformation to the sum X v A,x,
V=t

we have
) n_1 ) n_1
To=Mm41)1 T v Ars, — (@ +1)1 T Ao, s,
vl V1

A1) tos, Ay — (0 A1)t x A
= Tnl + Toy + Tn3 + Tags
say. In order to get (2.1), we are going to show that

S| o1, Pp<w
n=1 n

forr = 1,2, 3, 4.

Now, appyling Hélder’s inequality, we have

L

m+1 n+1 5 |P n_1 !
n p & | o
(g T
[ Y Ay
p
:0(1)31? v AR s P St | #n |
V=1

1
Aovel np+
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_ no ) e I@v]p jw dt
0(1) VE=1 vV AR l Py l L) i
p

i

0(1) & v A)\v( ]@V*v' )
=1 Al

V=

= 0" A AN S| B
Vaxl k=1 k

L 0Wm A, T | FEE
Kt k

= 01) T v a2n logy +0(1) T 2., log,
Vel

Vil
+ 0(1)m A am logm = 0(1)

as m — o0, by virtue of Lemmas 2 and 3.

Also,
m 1 P m+ ! ‘ P |p n_t
L2 LT,IP X LB | X AL
0.2 I n n2 T onea2 n?? I v:l L V)
m+1 ICPnlp n_1 5 n_1 P
< X T 7‘V+1|SVID X 7\'V+1 §
n.2 n [ n.y : ) V=l

x5k P X
S [P o)

m Q8
. 2] 7kVk 1p
k..t

|

m+

= 01)"S A, logy +0(1) . logm = 0(1)
Vol
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as m > oo, by virtue of Lemmas 1 and 2.

Similarly, using Lemma 1 and Lemma 4 we get

-

<Pl’l m‘ (Pﬂsn
a ! n n3 va‘_’ nL=1 )‘mp I T lp
me! a " PiSk i Pk
— D o p X e
o n.1 A% k2__11 l k | + )\m kzjl l k I
= 01) T AP logn + 0(1) 2P logm = 0(1).
n-1

Finally, we have

n4 !D 2
n-1

2 Pn . g |<Pn|p .
2T =0 ol = 0(1).

Therefore, we get

b | —-—CP“T“ [P < o
n-g n
which completes the proof of the theorem.
The special cases of this theorem for ¢, = nt*™ and ¢; =
n¥+1-P"' give, respectively, the following corollaries
COROLLARY 1: Let (A,) is a convex sequence such that
Zn-th,is convergent. If the series X x, is[R, logn, 1], -bounded
then X 3. x, is |C,l|, -summable.

This results was proved by Mishra [3].

COROLLARY 2: Let (3,) be a convex sequence such that
Z n7'2, is convergent and 0 <y p < 1. If

—-il—— = O0(logm) as m - oo

then 2 A,x, is {C. 1; y|, -summable.
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3. OzET

Bu ¢alismada su teorem ispat edilmigtir: () dizisi Zn—'A serisi yakinsak olacak
gekilde konveks bir dizi olsun. Eger (n#~P| ¢, [P) dizisi artmayan olacak sekilde bir
u>0 sayist meveut ve Zx, serisi |B, logn, o, ].Ip -simirh ise Zx, serisi g-|C, 1|p
toplanabilirdir.
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