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Abstract. In this paper, we have generalized a new summability factor theorem for infinite series involving quasi power increasing
sequences. Some new results are also deduced.
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INTRODUCTION

Let A = (a, ) be a normal matrix, i.e., a lower triangular matrix of nonzero diagonal entries. Then A defines the
sequence-to-sequence transformation, mapping the sequence s = (s,) to As = (A,(s)), where

n

Au(s)= ) awsi n=0.1,.. )

v=0

The series }; a, is said to be summable |A, p,l;, k > 1, if (see [13])

o k-1
Z (&) An(s) = Ap i (DI < 0. (2)

n=1 n

If we take p, = 1 for all n, then we have |A|, summability (see [15]). And also if we take a,, = %, then we have

|1V, pnl . summability (see [2]). Furthermore, if we take a,,, = % and p, = 1 for all n, then |A, p,|, summability reduces
to |C, 1], summability (see [10]). Let w be the class of all matrices A = (a,,,) and A be a normal matrix satisfying:

5;10 = 1, n= O, 1, ceey (3)
n-1y =0y, for n>v+1, @
thn =0(%)- )

A positive sequence (b,,) is said to be an almost increasing sequence if there exists a positive increasing sequence (c;,)
and two positive constants M and N such that Mc, < b, < Nc¢, (see [1]).

Every increasing sequence is almost increasing, but the converse need not to be true, by taking for example b, = ¢'n
(see [12]). The concept of a quasi S— power increasing sequence (see [8]) is that a positive sequence @ = («,) is said
to be a quasi-B-power increasing sequence if there exists a constant K = K(a, 8) such that Knfa, > mPa,, holds for
n > m > 1. Sulaiman generalizes this definition by giving [14]. A positive sequence @ = (e,) is said to be quasi- f-
power increasing sequence, f = (f,), if there exists a constant K = K(«, f) such that K f,a, > f,a, foralln > m > 1.
It may be mentioned that every almost increasing is quasi-S-power increasing sequence for any nonnegative 5, but the
converse need not to be true, by taking, for example, @, = n?, 8> 0 (see [8]).
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For any sequence (4,,) we write that A2, = Ad, — Adyyq and AQ, = A, — A,41. The sequence (4,) is said to be of
bounded variation, denoted by (4,,) € BV, if ), |Ad,| < co.

n=1
Mazhar has proved the main theorem concerning |C, 1|, summability (see [11]), and this theorem has extended
by Bor to |N » Pn|, summability (see [6]). Sulaiman has obtained a further generalization of Mazhar’s Theorem (see
[12]) by taking quasi-f-power increasing sequence as follows:
Theorem 1 [14] Let (X,,) be a quasi- f-increasing sequence, where f = (f,) = ("*log"n), y > 0,0 < 8 < 1 and

Mlem = 0(1) as m — o0, (6)
ann|A2)~n| = 0(1) as m — oo, (7)
n=1

m P,

Z — =0P,) as m— oo, @)

n
n=1
and

m Po. .
Z P_|tn| |/ln| = 0(1), as m — oo (9)
n=1 n

i [tal O(X,) as m— oo 10

nxkto "

n=1

hold, then the series Y a,A4, is summable |1\7 , pn| k=1
Theorem 2[14] If the condition (8) is replaced with

Ay =0 @A), n— oo, an

in Theorem 1 and all the other conditions are satisfied, then the series )’ a,4, is summable |N , Pl k> 1.

o

The Main Results

The aim of this paper is to generalize Theorem 1 and Theorem 2 for |A, p,|x summability method by concerning quasi-
f-power increasing sequence. Recently, some studies have been done concerning absolute matrix summability factors
of infinite series (see [3]-[7], [16]-[18]). Using the above matrix notations, we have the following theorems.
Theorem 3 Let A € w satisfy

n—1

1
D, Sinaet = Oam). (12)

v=1

and (X,) be a quasi- f-power increasing sequence, where f = (f,) = (@Plog"n),y > 0,0 < B < 1. If all the other
conditions of Theorem 1 are satisfied, then the series ), a,4, is summable |A, p,li, k > 1.

Theorem 4 Let A € w and (X,,) be a quasi- f-power increasing sequence, where f = (f,) = (W?log"n),y > 0,0 <8 < 1.
If all the other conditions of Theorem 2 are satisfied, then the series ) a,A4,, is summable |A, p,|¢, k > 1.

APPLICATIONS

By applying Theorem 3, Theorem 4 to weighted mean so, the following results can be easily verified.

1. If we take a,, = % in Theorem 3, Theorem 4, then we have Theorem 1 and Theorem 2.

2. If we take p, = 1 for all n in Theorem 3 and Theorem 4, then we have a new result dealing with |A|, summability.
3. If we take a,, = 1[;_ and p, = 1 for all n in Theorem 3 and Theorem 4, then we have a new result concerning |C, 1|,

summability.

050016-2



(1]

(2]
(3]

(4]

(5]

(6]

(7]

[11]
[12]
[13]

[14]

REFERENCES

N. K. Bari and S.B Steckin, Best approximation and differential properties of two conjugate functions. Trudy.
Moskov. Mat. Obs¢. (in Russian) 5, 483-522 (1956).

H. Bor, On two summability methods. Math. Proc. Cambridge Philos Soc. 97, 147-149 (1985).

H. Bor, Quasi-monotone and almost increasing sequences and their new applications. Abstr. Appl. Anal. Art.
ID 793548 6 pp.(2012).

H. Bor, On absolute weighted mean summability of infinite series and Fourier series. Filomat 30, 2803-2807
(2016).

H. Bor, Some new results on absolute Riesz summablity of infinite series and Fourier series. Positivity 20,
599-605 (2016).

H. Bor, An Application of power increasing sequences to infinite series and Fourier series. Filomat 31, 1543—
1547 (2017).

H. Bor, Absolute weighted arithmetic mean summability factors of infinite series and trigonometric Fourier
series. Filomat 31, 4963-4968 (2017).

H. Bor and L. Debnath, Quasi S-power increasing sequences, Int. J. Math. Math. Sci. 44, 2371-2376 (2004).
E. Cesaro, Sur la multiplication des series. Bull. Sci. Math. 14, 114—120 (1890).

T. M. Flett, On an extension of absolute summability and some theorems of Littlewood and Paley. Proc.
Lond. Math. Soc. 7, 113-141 (1957).

S. M. Mazhar, On |C, 1|, summability factors of infinite series, Indian J. Math. 14, 45-48 (1972).

S. M. Mazhar, Absolute summability factors of infinite series. Kyungpook Math. J. 39, 67-73 (1999).

W. T. Sulaiman, Inclusion theorems for absolute matrix summability methods of an infinite series. I'V. Indian
J. Pure Appl. Math. 34, 1547-1557 (2003).

W. T. Sulaiman, Extension on absolute summability factors of infinite series. J. Math. Anal. Appl. 322,
1224-1230 (2006).

N. Tanovic¢-Miller, On strong summability. Glas. Mat. Ser III 14, (34) 87-97 (1979).

S. Yildiz, A matrix application on absolute weighted arithmetic mean summability factors of infinite series,
Thbilisi Mathematical Journal, 11, 59-65 (2018).

S. Yildiz, A New Note on General Matrix Application of Quasi-monotone Sequences, Filomat 32, 3709—
3715 (2018).

S. Yildiz, On the Absolute Matrix Summability Factors of Fourier Series, Math. Notes. 103, 297-303 (1-2)
(2018).

050016-3


https://doi.org/10.1017/S030500410006268X
https://doi.org/10.2298/FIL1610803B
https://doi.org/10.1007/s11117-015-0374-0
https://doi.org/10.2298/FIL1706543B
https://doi.org/10.2298/FIL1715963B
https://doi.org/10.1155/S0161171204303510
https://doi.org/10.1112/plms/s3-7.1.113
https://doi.org/10.1112/plms/s3-7.1.113
https://doi.org/10.1016/j.jmaa.2005.09.019
https://doi.org/10.32513/tbilisi/1529460022
https://doi.org/10.2298/FIL1810709Y
https://doi.org/10.1134/S0001434618010303

