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ABSTRACT
In this paper we have generalised a known theorem on the degree of approximation of

its belonging to the class Lip{a, q} with a new method by using non — negative and non
— increasing sequence,on the degree of approximation of function belonging to the class
Lip{w (t), p} for p>1with period 27 .

[1] DEFINITIONS AND NOTATIONS
Let f(x) bea 2 - periodic function integrable L ( p>1)and

Let f(x) D%+i(an cosnx+b, sinnx)
n=1

f(x) =2 A(x) (1.1)
n=0
Be its fourier series
We say that f () € Lip(w (), p), p>1
If

1

{T‘f(xﬂ)—f(x)‘pdt}p =o(y (1)) (1.2)

0

Where (1) is a positive increasing function

We define the norm ||f||p as

i -{flrerad” ey

And let the degree of approximation E, ( f) is given by

E,(f) = minf-T,], (L4)
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Where T (x) is some n™ degree trigonometrical polynomial.

[2] Definition (LORENTZ [2]). A sequence {Sn (x)} is said to be almost convergent to a
limitS , if
n+p

ZS =S

n—>oo

n+1

Uniformly with respect to k .
An almost convergrnce is ageneralization of cordinary convergence, recently
SHARMA DIXIT AND SHUKLA [7], have defined almost Borel summability.

[3] Definition(SHARMA AND QURESHI [6]). A series Zun with the sequence of partial

sums {S,} is said to be almost Riesz summableto S, provided

1 n
ty,=—2 P S, S a nN—o o,
h k=0

Uniformly with respect to p, where
Lt
S =
(k)
And { pn} be a sequence of non-negative constants, such that p, >0 and

P=p,+P,+P, +Pg+eeeenn +p,

[4]  Definition (QURESHI [3]). If (a,,)(n=0,1,23,...k=0,12,.....n), a,, =1 bea
triangular matrix with real or complex elements , then a series Zun with the sequence
n=0
of partial sums {Sn} is said to be almost triangular matrix summable to S, provided

n
Cpp =D .8, Sp—>Sa5 N0
k=0

Uniformly with respect to p .
INTRODUCTION

[5] In 1972 SAHNEY, GOPALAND RAO [5] proved the following theorem A and KHAN
[1] proved theorem B.

THEOREM A : If f(x) isa periodic and belonging to the class Lip(a, p) 0<a <1,
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and the non- negative and non-increasing generating sequence {pn} be defined as

Pn:P<n>=p0+pl+p2+p3+ ......... p, >©asn— o
And if
1
TGCD RN
_[( 2a+22| dy| =o a!fl
1 y n q
Then
1
£, (1)=]f -], =0
n p
Where N, (x) is the (N, p, ) - mean of (1.1).
THEOREMB : If f (x)is a periodic function and belongs to the class

Lip(a, p) for o <a<land if R(% is non- decreasing then

1

1
a—=

n p

E,(f)= mian —tnp"‘Hp =0

Where {p,} and {q,} be non - negative and non — increasing generating sequence
defined for the generalized Norlund (N, p,,q,) method such that
P=p,+P+P,+ Pt p, —> o0as N —>o0
Q,=0,+0, +0, + 0 +........ {, —> %as n —w
R, =Pyl + Pilo s + Pyl o+ Ps Opg Foeeenee p,d, —> c0as N —>co

And tP9 is the generalized Norlund mean of (1.1). QURESHI [4] proved the  following
theorem.

THEOREM C : If {an,k}:=0 non - negative and non — increasing sequence with  respect to

k , then the degree of approximation of a periodic function f with period 27 and belonging to the
class Lipa by almost triangular matrix meansis  given by
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n a-1
O{Z P (Ej } 0<a<l
= k+1\n
max | f (x)-o,,(x) =

0<x<27 n ank
0 ~logn};, for «=1
{zk+1 g }

k=0

Where o, | (x) is the almost triangular matrix means of the partial sum (1.1).
In 1984 QURESHI [3] prove the following theorem.

THEOREM D : If {an,k}::o IS a non - negative and non — increasing sequence with respect to

k , then the degree of approximation of a periodic function f with period 2z and belonging to the

class Lip(a,q), for O<a<1, q>1, then

1
1 a-1-= an’
- tlol(3) 2

n k=0
Where o,  is the almost triangular matrix means of the partial sums of (1.1).

MAIN RESULS
We have generalized the above theorem in the following form :

[6] THEOREM : If {an,k}::o IS a non - negative and non — increasing sequence
with respect to k , a function f (x) with period - 2z and belongs to the class

Lip(z//(t), p), for p>1, then

1
1\ (1) ° & a,
oo = T (x)]=0 W[gj{;) p 2

Where 1//(t) IS a positive increasing function and follows :

() - () o
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e ) -

PROOF OF THE THEOREM

[7] Following [7] we write —
T cos pt—cos(k+ p+1

Sep (X)— (X):mw(t)

Where g(t)="F (x+t) + f (x—t)—-2f(x)
We have
o-np—f(x):éan'k{skp(x) f ()]

2sin(k +2p+1);sin(k +1);

17 na,
=510 ' dt
27z'(|:¢( )kzz(;k+1 sinzl
2
4 P ¢t s a, ] t . t
= !+£ t(z) kZz(;kJ'rklsln(k+2p+1)55|n(k+1)§dt+0(1)
=|1+|2+O(l) say
Now
4-H ¢ t n an’ i t ) t
I1:;£ t(z) ;k—jlsm(k+2p+l)5xsm(k+l)§xdt

Applying Hdolder's inequality and the fact that —
#(t)eLip(y (t).p)

we have

149 International Journal of Engineering, Science and Mathematics
http://www.ijesm.co.in, Email: ijesmj@gmail.com




International Journal of Engineering, Science and Mathematics (UGC Approved)
Vol. 8 Issue 5, May 2019,
ISSN: 2320-0294 Impact Factor: 6.765

Journal Homepage: http://www.ijesm.co.in, Email: ijesmj@gmail.com
Double-Blind Peer Reviewed Refereed Open Access International Journal - Included in the International Serial Directories Indexed & Listed at:
Ulrich's Periodicals Directory ©, U.S.A., Open J-Gage as well as in Cabell’s Directories of Publishing Opportunities, U.S.A

z i q
4|7 p R ank H t H t
l, <— t)| dt = —sin(k+2p+1)— xsin(k+1)—= | dt
1 1
Fr) e ©
' 4 f nk . t - t
=0(1 ——=| dt — =sin(k+2p+1)— xsin(k+1)= | dt
1
i a q
:o://(l)o a, J'(l) dt
n) |& + \t
1
1 n 11|
=oy|— |0 a .| —
W(nj {kZ? ”‘k(nj}
1
1Y 1)r
=0 == a
[ol5) S
" a 11"
n,k p
=0 — J—
,Z:;kﬂw(nj(nj
11 .
Where —+==1, such that, 1< q < w0, since
P q
ot ot
S La, L) 7 <3y (L) R ()
kzol// n) ™ nln kzol// n)k+1{n
We have
", a N
L,=0| > =y | == °
! Z;‘ k+1[l//(nD[nj
Similarly,
4” ¢(t) : ank - t - t
l,=— ——sin(k+2p+1)— xsin(k+1)—x dt
? 7[;[ t° §k+1 (k+2p )2 ( )2
Similarly as above, we have
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_ .
i q q
= o))" < sin(k+2p+1);><sin(k+1);
|2:0 j ‘T dt I t;an,k t2 ‘ dt
_ e .
T A0 q
W(t) 1 : ank
=0(1 ——= | dt =y —
O] (52 a5 |
) 1
NARNEE T
=o| y —j(—j 0 n.k I—dt
njJ\n —=k+1 ﬁ te
DY) e, (o1 )
-0 1//(—)(—} 0 n.K J. —-dy
n)in o K+1l7 Y
a1 1
1 1 1 p I ank
=0ly|—||=| |04]|—
S P B
1
=0 ly(lj(lj_l_p ke
n)in —=k+1
Hence
1) (1) p & Ay,
a, . (x)-f(x)=o0 — 1= '
S 00-1 (0] oty (2] 2) 73 A
Uniformally for x therefore —
anyp—fuz sup anyp(x)—f(x)‘
0<x<2r7€
1
GBI g
n)in —k+1
THIS IS COMLETE PROOF OF OUR THEOREMS
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