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1. Introduction:

Let : a, be a given infinite series with the sequence of partial sums ’Sn " Let

! P, "bea sequence of positive real numbers such that
(1.1) P !p,of a notf,(P, p, 0,it0)
0

The sequence —to-sequence transformation

(1.2) n anloXX
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/

defines the sequence %, " of the N, p, -mean of the sequence 'S

\ generated by the

n

sequence of coefficient ’ P, LIf
(1.3) t, os ,as no f ,

n

then the series : a, is said to be N, p, summable to s .
The conditions for regularity of Norlund summability N, p, are easily seen to be
;(i) P o f,asno f.

(1.4) %i) I p dC|R,|,asn o f.
i0

The sequence —to-sequence transformation, [1]
1 7 &
. I = jqn X Sy
1 g 2o et
/

defines the sequence T, " ofthe E,q mean of the sequence S, \

(1.5) T,

If

(1.6) T, 0sa no f
then the series : a, issaidtobe E,q summableto s.
Clearly E,q method is regular.

Further, the E,q transform ofthe N, p, transform of ’Sn " is defined by

w L g
1 g &t
1 f 8. -1 & Y5
(1.7) = an:oiiq”k @{Jo pxsx:?
If
(1.8) Wos as nof
then I a, issaidtobe E,q N,p, -summableto s.

Let f(t) be a periodic function with period 2 S L-integrable over (- S, The Fourier series

associated with f at any point x is defined by
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f f
(1.9) £ (x) ~% | a,cosnx bysinnx { I A0
no

nl

Let s, f;x be the n-th partial sum of (1.8).

The L;-normofa function f:R o R is defined by
(1.10) If], sup{fx)|:x+R

and the L ,~-norm is defined by

s
(111) [Tl 3t x7. o

The degree of approximation of a function f : R 0 R by a trigonometric polynomial P, (X) of

degree n under norm || . || is defined by [4].

f
(1.12) IP, f[l, sup{p.® f(O[:x*R

and the degree of approximation E, (f) ofa function f L, is given by
(1.13) E.(H minl? fl,

This method of approximation is called Trigonometric Fourier approximation.
A function f eLip L if

(1.14) f(x ty fx| Off” .0 Ddl

We use the following notation throughout this paper :

(1.15) I f(x t) f(x t) 2f(x),
and
- 1
. y 31 ‘ sin?@X;itg/z
1.16 Ki) — 1= q"“& ! p Y,
( ) 281 ¢q o & 1 P 4o ¥ sinl o
é

Further, the method E,(Q N, P, is assumed to be regular through out the paper.
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2. Known Theorem:

Dealing with The degree of approximation by the product E,q C,1 -mean of Fourier

series, Nigam [2] proved the following theorem:

Theorem-2.1:

If a function f ,2 &- periodic ,belonging to class Lip L, then its degree of approximation by

f
E,q C,1 summability mean on its Fourier series :Aq(t) is given by
no

[ ] ool i0 D1,

f en 171
where E,?C,I1 represents the E,q transformof C,l1 transformofs, f;x.

3. Main theorem:

In this paper, we have proved a theorem on degree of approximation by the product mean
E,q N, p, of Fourier series (1.9) .we prove:
Theorem -3.1:

If f isa 2¢& Periodic function of class Lip L, then degree of approximation by the product

E,q N, P, summability means on its Fourier series (1.9) is given by
8§ 1 - :

|| W f”f O-ﬁ .,0 D 1 where Won defined in (1.7) .
en 1

4. Required Lemmas:
We require the following Lemmas to prove the theorem.

Lemma -4.1:
K, ()] O(n) ,0 dt L
n 1
Proof:

For 0 dt d%,wehave sinnt 7 QVLQW WKHQ
n
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- . 8 1.%
Ko® ?gqh"kglT|osm©xzitE
" 2 51 an|o©i :_k)Jo X sinl 24
("
?@.ano lip 2X 1sin—
n 5 4
251 q" i BT ot
1 N -1 X )
' "kok o1 '
251 q" |y i @{;Opx%
L?&an
251 q"|Jo &t
O(n)

This proves the lemma.

Lemma-4.2:

K, ()] 03 for 1 dtds.
@1 n 1

Proof:
For dt dS , we have byJordanslemma,sméit—s,smnt di.
- .1
i " § gl . Sin@X;itgz
Tnk | 4
Th ‘Kn(t)‘ n I .4 Px Ya
on 251 ¢ o @& 1 :_k Ao sin — Z
(l
d 1 | §] an-1 li SpX i
251 Clnkl()@i k)!o t
1 ? §]'an'1 li p 2
= n . 5 4
21 gt it B )X
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BERE R
21 g "thJo &t
_o8 -,

@i

This proves the lemma.
5. Proof of theorem- 3.1:

Using Riemann —Lebesgue theorem, we have for the n-th partial sum s, f;Xx ofthe Fourier

series (1.8) of f(x),

. 1.
AN 2
t f(x 3t ! p, —© dt,
2%, sin = |
i
Directing the E,Q N, p, transformof s, f;x by I/ we have
- o1
1 S ng] 81 k Sinzxifg/z
i~ 3] .q"" 1 p Wt
”W ” 2581 q klo@1 °kXIO X sin£ °
¢
s
— 3/(t) K (t)dt
0
- 1
nios &
_®3 3O K, dt
o 1 °
ni¢

(51) = |1 |2,Say
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- §,1.%
v, ° sin X — to
1 & - °1 © 21°
—3/t'-- q" I'p,———=— 3t
Now |I1| 2 51 q” 0 ()ko© °k)JopX sinl ‘:d
2 ¢
1
n
dO(n) 3‘/(t)‘dt , using Lemma 4.1
0
1
ni
o(n) 3\tf’\dt
1
om '
n L~ 4
D17y,
a 1 (o]
O(n
()fuln 192",
a 1 [0}
(5.2) O«n lDi}
= 4
S
Next 1, ] d 3|/(t)]|K, (1) dt

b
noi

gdt

, using Lemma 4.2

3 /(t)\o

n 1
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8 1
on 171
Then from (5.2) and (5.3) , we have

(5.3) =0

§ .
‘W fX‘ O-@ﬁ;,forO [ 1

8 1 .
f R D 1
HfoHf sSuPS\W x\ o©n 1D;,o

This completes the proof of the theorem.
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