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Abstract

In this paper author have been determined the degree of approxi-
mation of certain functions belonging to Lip(«, ) class by (C,1)(FE, q)
means of its Fourier series.

1 Definitions and notations

Let f(t) be periodic functions with period 27 and integrable in the Lebesgue
sense. The fourier series f(t) is given by

ft) = %ao + i (ay - cosnt + by, - sinnt) (1)

n=1

A function f € Lip(a,r) for 0 <z < 2m, if
1/r

(/0ﬂ|f(x+t)—f<x>\"dx> =O0(t]*), 0<a<l, r>1,t>0 (2

The degree of approximation of a function f : R — R by trigonometrical
polynomial ¢, of order n is defined by Zygmund [1]

[tn = flloe = sup{[ta(z) = f(2)] : 2 € R} (3)
1 n
If (E,q) =E! = - Zq”_k -8 — s asn — oo. Then an infinite
(1+q" =
series Zuk with the partial sums s, is said to be summable (E,q) to the
k=0

definite number s. (Hardy [4]).
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o 1 n
The series Z uy is said to be (C, 1) summable to s. If (C1) = CFS g Sk —
n
k=0 k=0

sasn — 00. The (C,1) transform of the (E, q) transform defines the (C, 1)(E, q)

transform of the partial sums s,, of the series Z Ug,.
k=0
Thus if

1 n
(CE)Z:m_I_l)ZEgHsasnﬁoo (4)
k=0

where £4 denotes the (E, q) transform of s, then the series Z uy, is said to be
k=0
summable (C,1)(E, ¢) means or simply summable (C,1)(E, q) to s. We shall

use following notation:

o) = flz+1t)+ flz —1) = 2f(2)

2 Main Theorem

In this paper we have generalized the theorem of S. Lal [12].

Theorem 2.1. If f : R — R is 27 periodic, Lebesgue integrable on [—, 7| and
belonging to the Lipschitz (a, ) class then the degree of approximation of f by
the (C,1)(E, q) product means of its Fourier series satisfies for n = 0,1,2,3, ...

H(CE)?L(fﬂ)—f(llf)Hoo:O( ! 1) for0<a<landr>1

(n+ 1)~

3 Lemmas

For proof of our theorem, we shall use the following lemmas [12].

Lemma 1. Let

n k . 1
1 1 E\ ,_sin(r+3)t
My (t) = > ()t
2r(n+1) o= | (g + 1)k = \r sin 5
then
M,(t) =0 Hfor0<t<
(6= 0+ ) for 0 <t < —
Lemma 2.

1 1
M,(t)=0{-], for <t<m
t n+1
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4 Proof of the Theorem

The n''partial sum s,(z) of the series (1) at t = x is written as

sul@) = flz) + 2 / Topry St

o sin (5)
So that (F, q) means of the series (1) are

n

B0 = o > (7,;‘) ™ se)
= fz)+ %(qi Az Oﬁ Sii%) (kz: <Z> sin <k + %) t) dt.

Therefore (C,1)(E, q) means of the series (1) are

q — 1 q C
(CE)i(x) = <n+1>;Ek(x) (n=10,1,2,3,..)
o LNt T (N (R e [ L
=/ )+27r(n—|—1) k_o{(q—l-l)k o sin (%) (; <r>q < * >tdt)}
= fla)+ [ ol0)- M )
where
B 1 a 1 Y OE) o sin(r + L)
Malt) = 55 Lo\ (g + 1 ; (r) T Tn(t2)

SO

1

' ( / : 1[Mn(t)]sdt> , using Hélder’s inequality
0
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Next

b= o) M

] = 1¢<t>-Mn<t>dt

e ( /;w(twt)i ( /n;<Mn<t>>8dt)i
=0 () ([ #4)
w20(etee) ]
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Then from (6) and the above inequalities we have

tn—flloc = sup{[tn(z)=f(z)| : 2 € R} = O ( ) ,0<a<l,r>L

(n+ 1)

This completes the Proof of the theorem.

5 Corollary

If r — oo then degree of approximation of a function f € Lipa is given by
I(CE)(z) — f(z)]|o =0 ((n+1)"%) for 0 << 1

which reduces to the theorem of S. Lal [12].
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