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I.  Introduction

Bernstein[3] used (C,1) means to obtain the degree of approximation function f by Lipl class. Jackson[6]
determined the degree of approximation by using (C,d) method in Lipa class for 0<a<1. Alexits[1], Chandra[5],
Sahney and Goel[7], Sahney and Rao[8], Alexits and Leindler[2] studied the degree of approximation of
function f € Lipa and obtained the results which are not satisfied for n=0,1 or a=1. Binod Prasad Dhakal[4]
studied the degree of approximation of function f € Lipa considering cases 0<a<l and o=1 separately using
Matrix-Cesaro summability method.

In this paper we have extended this result by obtaining the degree of approximation of function f belonging to a
generalized class Lip(a).

Il.  Definitions And Notations
Letf be a periodic function with period 27 and integrable in the Lebesgue sense. Let its Fourier series be given
by
f)~ az_o + >%_,(a, cosnt + b,, sinnt) (2.1)
The degree of approximation of a function f:R—R by a trigonometric polynomial ¢,, of order is defined by
En(® = lltn — fllo= sup{lt,(x) — f(x)|:x €R}
A function feLipa if
[fCx+1t)— fO)] = 0(t]*),for0 < a < 1
Let ¥*_, u, be the infinite series whose n" partial sum is given by

Spn = Z Uy
k=0

Cesaro means (C,1) of sequence {s,} is given by

1
On = — V=0 Sk-
If g, = sasn — o then the sequence {s,} or the infinite series Y. _,u, is said to be summable by Cesaro
means (C,1) to s.
Let T = (a,) be an infinite lower triangular matrix satisfying the Silverman-Toeplitz conditions of regularity
.. XRogank = lasn > o, ayy = 0, for k > nand ¥i_o|a, | < M, a finite constant.
Matrix-Cesaro means T(C,) of the sequence {s, } is given by
trFZ?:o Apn-k On—k
1 —
= ZZ:O an,n—k n—k+1 ?:(’f T

If t, » sasn — oo then the sequence {s,} or the infinite series »%_,u, is said to be summable by Matrix-
Cesaro means T(C,) to s.
Important cases of Matrix-Cesaro means are:

(i) (N, p,)Cy means whena,, ,_, = pi/ Py, Where P, = Y R_opr # 0

(i) (N, p,,)C1 means whena,, ,—x = Dp—r/Pn

(i) (N,p,q)Cy means whena, ,_x = Pqn-r/RnWhere Ry, = ¥k_ Dxdn-x # 0
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We shall use following notation:

¢(t)=];(x+t)+f(x—t)—f(x)

K(n, 1) = 1 Z Aun-r Sin?(m—k+1)t/2
w= an_on —k+1 sin2(t/2)

1. Main Theorem

Let fisa 2m-periodic function, Lebesgue integrable on [-rr, 7] and f € Lip (¥ (t),p) class and if

n+ /
(o () a} ™ = o (v ()
And

(s () e} = 0 (e 02 (1))

3.1)

(3.2)

Then the degree of approximation of f by the Matrix-Cesaro T(C,) summability method of its Fourier

series is given by

lwfll = 0+ Dy ()
n * n+1
For the proof of our theorem following lemmas are required:
Lemma:1 For 0<t <(n + 1) and — < Zfor 0<t <=
sint 2t 2
Kn,t)=0(n+1)

. _1lsn 9nn-k sin?(n—k+1)t/2
Proof: K(n, t) = 2n Lk=o0 n—k+1  sin?(t/2)
1
= 2_11271:,:0 an,n—k(n -k+1)
n+1
= ;ZZ:O an,n—k
_n+1

2n
=0(n+1)
Lemma: 2For(n + 1)<t <z
Kn) =0 (—=)

(n+1)t2
Proof: K(n,t) = Zlnz,'ézo

apn—k Sin?(n—k+1)t/2
n—k+1  sin?(t/2)
1 «n Ann—k T2
= o ek=00 i1 c2

=L n  nn-k
202 2k=0 1 _pyq

= % 0 ((ni—l))

=0 ((n+11)t2)

IV.  Proof Of Main Theorem
The n™ partial sum of series s,, (x)of the series (2.1) is given by
1 (" i 1/2
520 = 1) = 51 [ o0 T Ot
The (C,1) transformg,, ofs,, is given by

1 1 (" e .
s 1;&1(36) —-fl) = 2+ 1)’1]0 St/ k=Osm(k +1/2)tdt
_ 1 T sin?(n+ 1) t/2
() = f() = 2(n+ 1)7rf0 ¢® sin2(t/2) dt
The matrix means of the sequence {a;, }is given by
N (" 1~ 1 sin?(k+1) t/2
;an'k (On () = f(x)) = fo ¢(t)2_n;(k+ 1 sin?(t/2) dt
or Sheo G Gn k() = ) = [7 &) 3 Zhg ey T 0 g
tn(X) = FOO=; POK (n, t)dt
= [prp®OK M, Ddt + [ $(OK(n, t)dt

n+1

dt

=L+

Now 1,= fo’l%(l)(t)l((n, t)dt

4.1)
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1 Y@®
|11| SIFWK(n,t)dt

=0 () ) (1 e )

0 t1\p

oo e 1" )
0 (d) (ﬁ)) 0 ((n + 1)1*5)
=0(@+ 070 (355)) 4.2)
And 1, = [§ p(OK(n,t)dt
1] < fl%l((n, t)dt
= {fl (ﬁ(\i)p dt}l/p {fl([((n t))q dt}l/q

(e (s} ) s
- {fl/THl (F) dt} 0 (ﬁ)
=o0(>)o ((n + 1% (ﬁ)) 0 <;>

(n+1)4
o i)

=0 ((n +DVPy (ﬁ)) (4.3)

Now combining (4.1),(4.2) and (4.3), we get

llt, = £ = Supl(CE)Z(x) - f(x)l

=0 <(n + 1)VPy (nl?))
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