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I.  Introduction
A positive sequence (bn) is called an almost increasing sequence if there exist a positive increasing

sequence (Cn) and two positive constants 4 and B such that (Bari [2])
Ac, <b, < Bc, (1.1)
A sequence (4,) is said to be of bounded variation denoted by (4,) € BV if

DIALED N Ay = Ay <0 (1.2)
n=l n=1

A positive sequence X = (xn) is said to be a quasi- O -power increasing seqeuence if there exist a constant
K =K(o,X)>1 suchthat Kn°X, >m°X, holds forall n>m>1 (Leindler [5]).
Let (@ n) be a sequence of complex numbers and let 2@, be a given infinite series with partial sums (Sn)

. We denote by Z: and t: the nth cesaro means of order @ with & > —1 of the sequence (Sn) and

(na,) respectively, that is

a 1 < a-1
Zn :_a n—-v>-vy
n v=0 (1.3)
1= La A,f’__vlvav
n v=0 (1.4)
+
where A7 :(n a} _ (a+l)(a+2')...(a+n) _O("), A% =0 for 150
n n.

The series Xa,, is said to be summable ¥—|C,a |, k=1 and a >—1 if (Balci [1])

o0 o0

k —k k
Dv, Gl —zg ) =) n My i <o (19)
n=l1 n=l1

1
If w,=n * then y—|C, | -summability is the same as | C, &t |, -summability (Flett [4]).

II. Known theorem
Sulaiman [6] has proved the following theorem.

Theorem 2.1 Let (¥ n) be a sequence of positive real numbers. Let (X n) be a quasi- f -increasing sequence
f=U). 1 =n”(logn), 0<pB<I1, y>0.Let (4,) and (1,) be sequences of numbers such that

(#,) is positive non-decreasing sequences.
If
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m k-1 k-1
v 4
n__ Q| 2 @.1)
’; nk+1 ( vk j
> n"(logny X, |A’4, |< oo (2.2)
n=1

A, =0 as n—>o© (2.3)

n'""? (logn)” XnynA(i] =0(l) as n—>© (2.4)

n

m k-1 k
v, |t Y
1u =0(m” (logm)” X, 1,,) an ™M > 2.5)
2 (ogny Xyt~ 00 Gom) Xontty)
Sl
(2.6)
n=l1 n
and
ﬂnAz [ij = O(M] Q.7
:un n | ﬂ“nﬂ |

are satisfied then the series 2Za, A, 1, is summable y —(C,1),, k>1.

III.  Main theorem
In this paper we have proved the following theorem.

Theorem 3.1 Let (l//n) be a sequence of complex numbers. Let (X n) be a quasi- f -power increasing
sequence, f =(f,), f, = n”(logn)’ ,0< B<1,7>0. Let (4,,) and () be sequences of the numbers
such that (,un) is positive non-decreasing sequence if (2.1), (2.2), (2.3) (2.4), (2.6) (2.7) and

n k a ik
v, (W, | p .
n n :O m 10 m?’X
nénk(nﬁ(logn)y)(n)k‘l ((m” (logm)” X,,)" 14,,)
a | ff|’ a:l
where Wn =

max1<v<n|t]| O<a<l

A
Dn’n i summable v—|C,al,k=1.
Hy,

Are satisfied then Z

IV. Lemmas
We have need the following lemmas for the the proof of our theorem.

Lemma 4.1 (Sulaiman [6]) Let (X n) be a positive non decreasing sequence and, let (ﬂn) be a sequence of
numbers if

4, =0(1) , m—ow
12,1 X, =0(01) , n—ow

m
D> n|A’2,| X, =0(0) m—>w
n=l

are satisfied then

neither Z 1 <00, nor Z| A, |<©
n=l 1

n=l1

Lemma 4.2 (Sulaiman [6]) Let (X n) be a quasi- f -power increasing sequence
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=), f, =n"(logn)’, 0< B<1, y>0. if
A, =0 as n—>o0

> n(logny X, | A°4, <%

n=l1

Then  m?'(logm)’ X, | A4, |=O(1) as m—>o

2.’ (logn)’ X, | A4, |=O(1)

n=l1

and n” (logny X, | A, |=O(1) as n—> 0.

V. Proof of the theorem

na,/
Let (7)) bethen™ (C,ar) with 0<a <1, mean of the sequ ence (#j , then
Hy
e :L < Vs 1 va, A,

n a
A-n v=1 Hy
Applying Abel’s transformation and using lemma (4.1), we get that

T 1 nl a— /1 c a-1
N =—— ZA pPa, + A"‘Z _va,

n Vl n‘lp v=1
1 & (A 5 A 1 RS o
| T <— A[—V A LD, + | — A7 va,
P28 R e e
I AL
S— > AW | |
o v n
n v=Il v lun
-1
3 A A
=%ZW§‘A§‘ A Ljﬂv{ ] +| 2 e
n v=l luv :uv+1 lun

_ a a a
=T, +1,,+T,;

To complete the proof of the theorem by minkowskiys inequality, it is sufficient to show that

o0
Zn_k v, T, F<oo for r=1,2,3
N . SN , 11
Now, when k >1 applying Holder’s inequality with indices & and k', where ;+E =1 we get that

k
1
Y7

v

m+1

m+1 n—1
Doty T <Y T 4D |, [ {ZAvaa |4, 1A
n=2 v=l

1

k-1
H J

v

IN

m n—l1
Z (n)—ak2|W0{ k akA( j|/1 |k (ZA
n=2 y=1 luv v=l
n—1
- DZ k(1+a) ak|Wa| A[ﬂ JM [
v=1 v

- O(l)zvak |Wa | A[ jlﬂv | Z k(1+a)

v=1
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n=

< ’l//nj—;laZ < Wn
D )

o ak|Wa |k
- ()Z k+ak 1(vﬂ(logv)yX )k -1

) JE L _A[ﬂ—]wwf

V(v (logvy X))

k ok
OY)) AL _Amm[ui}

1V (vﬁ(logV)va)k :

[i] 4, 15 4 |V (log vy X, !
H,

n—1
—0<1>Z i 2 v A[ﬂ Jw
k a k
_O( )Z(Z v, |VVr | _ A(v|ﬂv|A[ﬂijJ

S\ S (P logry X, )

k k
+O(1 )[Z Vo 'er| _ Jm(/im)AKLj

=V (0 (logv) X)) .

1

7l

\4

=0(1>Zvﬁ(logv>7xvuv(|zv|A[iJ+<v+1)|MV|A L a4, a2
H,

v=l v

+Oym?* (logm)” X, 1, | A | A[iJ

m

m m—1
= 0(1)2@ +0()Y vP(logv) X, | AA, |
v=l v v=l
m—1
+O(1)> 7" (logvY X, | A4, | +O(1)
=l

= O(1)
n= . M
R W At

n v=l ILlV+1

m k n—1 ak a k n—1 k-1

(W Mv i

=0 v (logv) X AA,
Z e = (v (logv) X ) i, Z

ak o
$ e AL
ol ); O (logvy X)) ul, = Z ntrek

v|we [ AL,
oMy, . Z
= P logvy X ) ub, =t

W Fys  vIA4
();v 0P logvy X)),
_ W1y v|AZ |
O(l);[;r (rﬂaogr)yxr)k—lJA[ K, j

L ey m|AZ, |
+ k, B ¥ k-1
v (v (logv) X)) i,
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— e —
N L B W N
[l St R S

= oaffvﬂ (log vy’ X, i, (A[iJ [v A2, | +L(| A | +(v+1)[A%2, |)D
y7i

v=1 v v+l

+O(D)mX,, | A4,, |

m-1 m—1
=0() Y v/ (logv)’ X, | A4, |+O(1)> v/ (logv) X, | A, |

v=1 v=l

m—1
+O(1) > v (logv)’ X, | A*A, |+O(1)

v=1
- 0(1)
k
LIV |k mowk WA
s :O(l) n n n
; n* ; “loa,
w, [W,) | ||, 5 k-1
=0 u "= (n" (lo nyYX,|4,
()Zn(nﬂaog S o ogn X, |4,

= n"<nﬂ(log ny X)),

—0<1>Z£Z LT Hv\wj

VO (logvy X,)¢! H,

[Z v we ]Mm\
= |

n*(n” (logny” X,)*!

:o(l)'fnﬁ(logn)yxnyn( ( }m |+IA ‘J+O(1)Xm|ﬂ,m|
Hy +1

n=l1 n

m—1 m—1

=0()>’ A1, O(1)> n” (logn)’ X, | A4, |+O(1)
= N n=l1

=0(1)

This completes the proof of theorem.
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