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ABSOLUTE BANACH SUMMABILITY OF
FOURIER SERIES

U.K. Misra, M. Misra & K. Rauto

Abstract
A result on Banach Summability is established

1. DEFINITION
Let {s} be the sequence of partial sums of the series Zun . Then the sequence

{t.(n)}, _, defined by

1 k-1
t(n)=1 2 8. keN (L.1)
v=0
is said to be the k-th dement of the Banach transformed sequence. If
I!i_(ro‘o t.(n) = S afinite number, (1.2)

uniformly for al n € N, then Zun is said to be Banach summable to s [1].

Further, if

g‘tk(n) - tk+l(n)‘ <o, (1.3

uniformly for al n € N, then the series Zun is said to be absolutdy Banach

summable or simply |B| -summable.
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2. INTRODUCTION

Let Z A (X) be the Fourier series of a 2r-periodic function f(t) which is L-
=0
integ?able on (-, m). Then

T

2
Aw(x)=;f¢(t) cosntdt n=g12 .. @2.1)

0

Dealing with Cesaro summability Bosanquet[2] established the following
theorem:

Theorem. A: If ¢(t) € BV (0, r), then the Fourier series of f(t)is summable

IC, 6| atthepoint t=xfor & > 0.

k
Later, in 1961, Pati [4] showed that ¢(t) log T € BV doesnot ensureabsolute

harmonic summability of Fourier series. He proved

k
Theorem.B: There exists a function f(t) of class-L such that#(t) log T isa

function of bounded variation, but its Fourier series, at t = X, is not summable

1
"n+1

In 1997, Misra and Misra [3] proved the following theorem.
Theorem. C: If ¢(t) € BV (0, ), then the Fourier series Y A (X) of f(t)

is |B|-summable

In the present paper we prove an analogue theorem for |B| -summability of
Fourier series.

3. MAIN RESULT

k
Theorem. If #(t) log e BV (0, 7), then the Fourier series > A, (X) of f(t)

is |B|-summables.
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4. REQUIRED LEMMAS

Lemma-1[3]: The series Y U, is |B| -summable if and only if

k
2V Uy
v=1

< © uniformaly for all neN.

% 1
,Z‘l k(k +1)

t -1
ICOS W U = (|OQEJ +0 _ 1 5
Lemma-2[5]: 1 IogE t n(log n) )
u

5. PROOF OF THE THEOREM

For the series Z A(X), by Lemma-1, we have

- . L1
Z‘l L) -t () = le r(r +1) lev A V(X){
=23 : " v [(t) cos(n+ v
B T rZ=:1 r(l’ +1) VZ=:]_ .([¢(t) ( )t dt
Now
ijﬁ(t)cos (n+v)tdt = Th(t)&iv)t "
0 0 log —
t

where h(t) = #(t) Iog%

T

rcos(n+v)u T ccogn+v)
- h(t).([—kdu ~ [{an@) [Z22 - au
log — 0 o log—
u u

[o]
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=‘{<n+v> <|olg<n+v>>zj

R e e

Ao offnt) 22

S e
SCUCHR |

, y ‘
2 ;

VZ1 (n+v)(log(n+v)) ‘

21r(r 1+ 1) Vz;jdh(t) {(Iog %)l Sin(: JJ: :) tH
-2[8 +S)], sy

< 1 . %
Sl_rzz:l ”(”"‘1); (n+v)(10g(n+v))2

& v & 1

S (n+v)(log (n+v)) rZ‘V r(r +1)
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e )

v (n+v)(10g(n+v)) v

- o) Y, -

= (n+v)(og (n+v))

< oo, uniformly in n.

Next
w1 & k)" sn(n+v)t
== Zl r(r +1) Z:lv {dh(t) (IO Tj n+v
_ i 1 Zr:v[log Ejl sin(n +v)t
= or(r+1) = t n+v
as h(t) e BV(0, z)
R 1 f k) sin(n+v) t
- [rZ‘lJrr; j r(r+1) Vz;‘lv Iog(tj n+v |’
1
whereTZ[J
=S, + S, .
Now
3 1 KY' sn(n + vt
= Vz;‘lr(r + 1) Z"lv (Iog tj n+ v |
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Zf: v[log %jl sn(n+ v)t

“~ (n+v)

n+v

J sin(n+v)t

Thus

uniformly in n.

This proves the theorem.
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