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Abstract. In this paper we deal with a main theorem on the local property
of }N, Dns 5} .+ k> 1 summability of factored Fourier series, which generalizes a
theorem of A.Ganesh,G.Balasubramanian and A. Bayad [1] ‘N, Dn
bility factors, is proved.

} k sumina-
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1 Introduction and main result

Let Y a, be a given infinite series with partial sums (s,). Let (p,) be a
sequence of positive numbers such that

Pn:ZpV—m)o as n—oo and (P;=p_;,=0,i>1) (1.1)
v=0

The sequence -to- sequence transformation

1 n

defines the sequence (t,,) of the (NN, p,) means of the sequence (s,) generated
by the sequence of coefficients (p,,).

The series ) a, is said to be summable ’N, Dn E>1,if

.

o] Pn k—1
S () -t < e, (13)
n=1 n

and is said to be summable }N, Dns 5}1@ ck>1 ) if

[e) Pn Ok+k—1
Z(p—) t — taa|* < 00, (1.4)

n=1

In the special case when 6 = 0 ( resp. p, = 1 for values of n ) ,}N, pn,é}k,
k > 1 summability is the same as ’N, pn’ . (resp. [C,py, d|;,) summability.
We have the following result

Theorem 1 ([1]). Let (p,) be a sequence of positive numbers such that
pn=O(np,) asn — oo (1)

If (X,,) be a positive non-decreasing sequence and suppose that there exists (\,)
and (f3,)) is a sequence of positive numbers such that

AN < B, (2)
B, —0 asn— oo; (3)
imAﬁn\Xn < o0 (4)

n=1
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|An]| X = O(1) asn — oo (5)
If
— Pn k
> B ltal" = O(X) as m — o0 (6)
n=1""
Where

n

1
tn:n+121}ay (7)

v=1

Then the sequence Zan)\n 18 summable ’N,pn

k>

The aim of this paper is to generalize theorem 1 for ’N,pn,é ok >1

summability.
Now, we shall prove the following theorem.

Theorem 2 (main result). Let (X,,) be a positive non-decreasing sequence
and the sequence (\,) and (f3,,) be such that conditions (2)-(5) of theorem 1 are
satisfied. If (p,) is a sequence such that condition (1) of theorem 1 is satisfied

[e9) P ok—1 1 D ok 1
-n =0 v _— 8
n;-l—l (pn) Pn—l {(PU) PU ( )

i (&)%_1 t]® = O(Xm) as m — oo, 9)

n

and

n=1

Where (t,,) is sa in (7), then the series Y ayA, is summable ’N,pn,élk for
k>1 and0§5<%.

Now, we need to prove the following lemma.

Lemma 3. If the conditions (2) — (5) on (X,), (\.) and (3,) are satisfied ,
then

nB,X, = 0(1) as m — oo, (10)

iﬂan < 00. (11)
n=1
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2 Proof of the theorem 2

Proof: Let (T,) be the sequence of (W, pn) means of the series _ a, P\,
Then, by definition,

T = %n ;py ;am = in > (P, = Pyy) ash,
Then , for n > 1, we have
Py P, P,
L—To1=p5p— Zl Pratd = pp— Zl ~va,

By Abel’s transformation, we have

Ty—Th1 = (:7;41;1 PrtnAn —

tnAn jl + P, P Z P At /\uyjl + P, p 1 Z pntnAV—i-l_

= Tn,l + Tn,2 + Tn,S + Tn,4 Say

Since | Tt + Tno + Tog + Toal® < 45 (1T |F + [Tool® + | Tosl® + [Thal®)
to complete the proof of the theorem, it is sufficient to show that

9] P ok+k—1
> (—”) T, " <oco r=1,234 (3.1)
DPn

n=1
Since A\, = O(1/X,,) = O(1), by (5), we get

S () Tl = o S G (E)

n=1 n=1

= oW &l ()"

= om 3 a5 (2)" ol £ ()"
= 0(1) 35 1A0IX, + O Xe

TL

= 0(1) Zﬁ Xo + OM)| A | X

= O(l)asm—>oo

. , . . c1 e 1 1 1 _
Now, applying Holder’s inequality with indices & and &’ , where ¢ + 7 =1,
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as in 1,1 we get

n=2

O it o [ 11 mil g \NOR=T
(D) 22 [P pu A AL X2 P Pr1

v=1 n=v+1

n=2

= oW Sl ()" )
— = v Pn v

= O(1) asm — o0

Using the fact that
Py = O(pr)
by (1) and ng,, = O (Xin) = 0(1), by (10), we have that

m+1 Sktk—1 m+1 Sk—1 n—1
5 ()"t = oE (8)" ms { Sl nen )}

n=2 \ " n=2 v=1

m m+1 P 0k—1 1
= 0W X Inl w0 wh) X () 5

n=v+1 "

= o 3 (2)" ws)

_ o) i i |+ <%)5’“_1 A(vB,) +O0(1)ymp,, é jt,[* (5—:)5k

m

N . mAl o Nok=1 nol o i L ol k-1
S (k) el = 0w E (B) s RN eSS R

-1

— 0(1) X AB)] +O(1) 3 (v + DX, + O(1)mB,, X

v=1 v=1
= O(1) asm — o0

by (2), (4), (8), (9), (10) and (11)
Finally, using the fact that p, = 0(vp,), by (1), as in T}, ; and T,, », we have
that

m+1 P Sk+k—1 k m v (P ok—1
S (r) el = 0TIl () Al

n=2 "

= O(1) asm — o0

There fore, we get

m_ g p o Skl
Z (—") T,.|" <00 asm — oo, forr=1,2,3,4 (3.1)
n=1 n

In the particular case if we take p, = 1 for all values of n in this theorem,
then we get the concerning the |C| 1, |, is summablity methods.
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