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Abstract- In this paper, a theorem on  degree  of

approximation of Conjugate of Lip (‘Jr(t), r) Function by
Almost (N, Pn) Summability Method has been established.
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I. INTRODUCTION

Almost convergence of a bounded sequence was
first defined by Lorentz (1948). After definition of almost
summability method, Qureshi (1981), Singh et al. (1995),
Lal et al. (2003), determine the degree of approximation

of function by almost NZrlund summability method.
Nema (1992), find the degree of approximation of
function by almost Euler means, Lal (2002), and Lal et
al. (2006), determine the degree of approximation by

pe]
almost matrix summability in weighted [L ’f(t]) and
(£(8).2) class respectively.

1. DEFINITION

A bounded sequence {s.} is said to be the almost
convergent to a limit s if

: 1 n+m —
lim, .. — XoZn s, =s

(2.1)

uniformly with respect to m.

Let {'P:l! }
such that

Fa=Po Pt P2+ FDp

The sequence {sa} is said to be the almost NBrlund

be the a sequence of non-zero real constant

(N, Prn) summable to s if

. I
tn,m - E E1.‘=I]' L
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P_y =pP-1 = Qpproximation by

tends to s as ' 7 % uniformly with respect to m,
where
v+m
=9
s, = s, .
7,77 w7 + 1 k
k=m
A function fE€lipa if

flx+1t) —f(x)=0(t%),
A function S € Lip (@.1) it

foro<a=1

(1P +0) - F1 axf = 0e)
L, rz1

DL

A positive increasing function &(t) and an integer
"> 1 then

f € Lip (§(t).7)

(F1f (40 = FI dx} = 0(¢(®) .
We shall use the following notation:

P(t) =flx+1t) — flx—1).
1l. KNOWN RESULTS

Singh et al. (1995) find the degree of

almost  Norlund summability of
conjugate series of a Fourier series and prove the
following theorem.

Theorem Let {Pn} be a real non — negative

monotonic non — negative sequence of coefficient £Pn}
such that Fn = @@ a5 T = 02,
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If
Y(t) = _IrDr Y(t) du =0 L%] as t— +0
t
_rlrf-'-mlﬁ |=.fi'f':'| du = U[:l)
and n+m “ as T
where 0 < <1, uniformly with respect to m then the

conjugate Fourier series is almost (Nrpu) is summable
1 pm 1
;J’D p(t) cot- t dt

integral exists.

at every point where this

Lal et al. (2003) proved the following theorem.

Theorem Let almost regular almost

(N,p,g) be a

generalized NZrlund method defined by two real non —
negative  monotonic, non - increasing sequence of

coefficient Pnt and {@x} such that

— &N
- Ev:Dpn L — 00 as n — oo,

log(n +m) =0(T,) o n— ™

uniformaly with respect to m.

Y(£) = [ w(t) du =0

t
—| as t=0
If R[ﬂl

uniformaly with respect to m, then the conjugate series
of Fourier series is almost (N,p,q) summable to

1 p 1
— [T y(t) cot= t dt _ _

to 2m-0 e at every point at which the

integral exists in Lebesgue sense.

IV. MAIN THEOREM

if f:R—=R 2T _ periodic, Lebesgue integrable and
belonging to LiP (0.7 class, then the degree of

approximation of f by almost (N, Prn) means of its

conjugate Fourier series is given by

Iven) =71, = (¢ (55) @+v7)

provided &(t) satisfy the following condition

(5(529) @] =0 ()

4.1)
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STy ) :
~52) dr} =0((n+1)%),
“2)

such

[ (

n+1

where g is an arbitrary  number that
1 1
s(1—-8)—1>0, :+3——L l=r=co and

above condition holds uniformly in x.
V. LEMMAS

For the proof of main theorem, following Lemmas are

required.
1
Nu,m (tj =0 (:) for
1

Lemmab5.1

0<t<
n+1

Proof -

N, .(8)] =

1 cos(v+2m+1)- sin (v+ 1]E

n D 2 2

P, TUT 0 Fn-v (r+1) s:’nzg

cos u-l-Zm-I-l) (v+1) sin%
ZHPZP’”

(v+1) sin %

1 w |cns(u +2m+ 1]%
B znp,zzp” v

t
sin =

<5, me
=0 (:)_

1
Lemma 5.2 Nrm (2) = (' n+l) f‘)
1
for S ot<mw

v=

Proof -
N, ()] =
r . t
1 . cos(v+2m+l]§ sin (v+1)7
3
2npy, 0Pn-v (w+1) sin® -
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[ s

1 v |cos(v+2m+1]% sin (v+1)

ZHP Py
L ]

(v+1) sin® %

4

1 T2 1
2P Zp”‘” (?) (v+ 1)

= (Goe)
 \(n+1)e2

VI. PROOF OF THE THEOREM 4

Let Sk(*) denote the
Fourier series is written as

1 JH cos(k +%)t
0

partial sum of the conjugate

— cos(3)

T on £)dt
Sk(ﬂ 21 sin t Y(t)
2
el e
=_J. ; Lﬁ(t)df——J. cot(—)w(t)dt
iy sin )y \2
—i v+m
We have EL‘_.:'J‘] - L,_H_Ek:m Sk (_‘1’)
vim r cos(k-l- ] Lt
Z J. —rl.bfﬂdt——J cot(—);&(tjdt
U-I-lk m 2 smi In 0 2

We know that

n
1
t-:lz m =P_Zp:lz -v Sem

mn

PEP’”’ v-l-li z;J; = k: w(t)dt_%rwt(g)w(t)dt

- sin

il I8

sin(v+m+ 1)t — sinmt

t;z,m - Z‘pu - J ’i’(t)df
EHP (v+1)sin? t

2
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n

1 Z J'-'f cos(u-l-Zm-I-l)%sin(u-l-l)%
p?! v

=— Y(t)dt
2nk, =D v+ l)sinf%
=meJﬂwmdt
o
L .
nt+l
= J. + J. N, .. (t) P(t) dt
o 1
n+l
Ltk (say)
(6.1)
Applyiny Halder inequality and the fact
w(t) € Lip (f(tj,rj, we get
1

nt+l
flzf | o ||11Lrtj|dt
0

0 (nl:) {f?(fcrmtm n:r:l)f th

by Lemma (5.1)

o))
-o{ () ol
)6 =]
((25)
()]

=0

=0 [[n-l— 1)1‘5

=o|(n+ G

(6.2)

t) (t)dt

IN,.. (Ol w(o)]dt
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1

—o(n+ )2 (o (L)) af

by Lemma (5.2)

=0((n+ 1)5_1)[ f”" dtl

f

v‘"

=0((n+ 1)) J

=0((n+ 1)) [ nil JL ot

((n-l-l]° 1 f( ))(J‘T ~(E-2s-2 gy 5

ntl

ntl
(n-l-l"’l ( ))(n-l—l) ~5+2-

-o( e(eky) =0
=D( f{ﬁ)(n—kl]?).

(6.3)
From (6.1) (6.2) and (6.3) we get

28— F ()| = U( (HL) (n+ 1)%)
| om ﬂ” [f (n+ 1] {(%)?}

ol [t el

ol ot e(y)[

=0 [[11+ 1] E(n+l}i|

This completes the proof of the theorem.

1||
I_I

=
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[ (N T (EON O ;
_J;lﬁ( (1) ) dtl Uﬁ( £ ) dtI [1]
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