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Abstract: In this paper, we generalize a known theorem dealing {@fh|, summability factors to theC, a, B |, summability factors
of infinite series. This theorem also includes some known and new results.
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1 Introduction ¢n=0O(1) as n— o, (6)
A positive sequencfy) is said to be an almost increasing nA¢, = O(1) as n— o, @)
sequence if there exists a positive increasing sequ@nte

and two positive constants andB such thatAc, < by < Nt B

Ba, (see [L]). Let S a, be a given infinite series. We denote 21 v T O(X%) as n— (8)

by to # thenth Cesiro mean of ordefa, 3), witha + 3 > -

1, of the sequencinay), that is (seed]) are satisfied , then the serigsnAn@y, is summableC, 1,

k> 1.

n
0 = 15 AT AV, 1)
An T i=L 3 The main result
where : . . : .
The aim of this paper is to generalize Theorem A in the
ASHF —omne+P), AZP —1and /P =0 forn>0.  following form.
(20  Theorem.Let (¢,) be a positive sequence af,) be an

The seriesy a, is said to be summableC, o, |,, k> 1, almost increasing sequence. If the conditions (4), (5), (6)

if (see H]) . and (7) are satisfied and the sequefw&”) defined by
S - IEP K<, ©) t5P a=1B>-1
=l e s ’ ©)
a,
If we take8 = 0, then| C, a, 8 |, summability reduces to maX<y<n |tv ‘ ,0<a<lp>-1
| C, a'|y summability (see]). satisfies the condition
n (ngﬁ)k
——F =0 asn 10
2 The known result 2 T~ O asnoe, (10)

Theorem A ([ [7]). Let (¢n) be a positive sequence and then the series anAn¢n is summable C.a.f |, 0< a <

(Xa) be an almost increasing sequence. If the conditions 1+ (@ +B—1) >0andk>1.
We need the following lemmas for the proof of our theorem.

%n]AZ/\n|Xn<oo @) Lemmal([2]).1f0<a<1,B>-1and1<v<n,then
= S 8 < 8
a-1 a-1
APa, |[< max Aay | . 11
An| X0 = O(1) as n— o, (5) | p:OAnfp pap [< 1§m§V| pZ{)Aﬂrp pap | (11)
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1 1 1) k!
Lemma 2 ([6]). Under the conditions (4) and (5), we have = 0O(1) mi —— kn; (VBB YK A gy KAy k{nzl }
NX, |AAq| = O(1) as n— oo, (12) = -

il 1 n-1
Xn|AAq| < o, 13)  _omp's LT aeBkaBik kL
PR =0 3 g 2,V PP
3 Proof of the theorem m me1 1

1) 5 (@HBIK @B yky—K ) (K L
Let () be thenth (C, a, 8) mean, with 0< a < 1 and 12, (W) VA n=2+1 n2+(a+B-1k

B > —1, of the sequence m @Bk Bk kiy k[ dx
_ a 5 —
(n@An¢n). Then, by (1), we have that = O(l)vzlv W) VA /V 2 (@t B_Dk
qap_ L g AC=2ABvaA, . (14) m 1
T e (1) 3 (PPN A
Thus, applying Abel’s transformation first and then using =t
Lemma 1, we have that ™ (i Pk A
Z el
T = ZA’\"% zA“ ApP m-1 (WaB K
ZA\/\\,\ Z = 1 +O )| Am| Z T
/\n¢n By X
a+/3 A" &
7 ) = O(1) . [AAX,+ O(L) AfXen = O(L), m— o9
=1
L oW AA) Y AT LABpa, '
ATTB Z Ayt furrdA le by virtue of the hypotheses of the theorem and Lemma 2.
And Again, we get that
n¥n o— B
ALTA VA m+1 m+1
a+l3 Z ZanllTa ﬁlk zznfl(AngB)fk «
n= n=
e P < BB S AIAGP Bl n_1 “
(Hﬁ Z z Z AP B[l AN
1 "o 1 v=1
Y] Z | v+ 1AM z 1ABp ap| ‘
An p=1 m4-1 1 B B
And =0(1) > —Graiax VIR (Wi F) 1AM
| 2+?3||Z vAgVa/| ZZnJMHB Z‘
. oy b SV PHETAN
AW P (A [A | Zz e Bk & X
V=1 k-1
a-+B,,a.B Xv|AAY|
JrAgﬂ? leAV WG [busa]|AA| { Z Ve
n—1,(a+B)k Pk
+[An[@n|wWG P = 0(1) ; 1+(i-+/3) z (V\Lv 1) |AA|
n Xv
=T+ TP+ 1P R A
To complete the proof of the theorem, by Minkowski's — o(1) s v (w")KAA| 1
inequality, it is sufficient to show that & X"*l - g (B
> nYTaP K <o, forr=1,23. g VWG ") AN /
n=1 1 V= X xL+( O’er)
Whenk > 1, we can apply Elder’s inequality with indices m W B)
kandk', wheref + & = 1, we get z A)\V\
m+1 L—a Bk m+1 1 Bk v=1
TS S o (ATTP) T x
- k = O(1) S, A (AA) 5Y_y B 1 O(mmaAy 5T, W
a-+Bya.B P E
Z AT PWI Ay [[AY| m-1,, A2 m-1
=l = 0(1) 3y VIAAVX + O(1) 3357 X[ AA] + O(1)M[AAm|Xm
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= 0(1), as m— oo,

by hypotheses of the theorem and Lemma 2. Finally, as in rec;\l/fgym BOLiS PhD
Tn?iﬁv we have that degree in  Mathematics
Department-Faculty of

Science, Ankara University
(Turkey) in 1982 and
he is presently an Emeritus
=0(1) z ——1— =0(1), as m— co. Professor of Mathematical

i X Analysis. His  research

by virtue of the hypotheses of the theorem and Lemma _ _ interests ~ are  Classical

2. This completes the proof of the theorem. It should beAnalysis (especially summability theory), ~Fourier
noted that, if we tak@=0 anda=1, then we get Theorem Analysis and Special Functions. He is author of more
A. If we take B=0, then we get a result concerning the than 195 research papers published in the reputed
|C,a |, summability factors of infinite series. Also, if we international mathematics journals. He is also referee and
takek = 1 andB = 0, then we get a new result dealing with €ditor of many mathematical journals.

the | C, a | summability factors of infinite series.

m m
S TR = S A g Wi ALK
n=1 n=1

™ (Wi )M
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