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Abstract — In this paper, a theorem on degree of approximation of function f € H,, class by (E,1) (C,1) means in the Holder
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1. Introduction

The degree of approximation of a function f belonging to various classes using different Summability method has been
determined by many Mathematician ,Chandra [3] find the degree of approximation of function by Norlund transform .Later on
Mahapatra and Chandra [4] obtain the degree of approximation in Holder metric using matrix transform .In sequal singh et.al. [ 7 ]
obtain the error bound of periodic function in Holder metric again Mishra et.al. gave the generalization of result of Singh et.al. In

this paper we find the degree of approximation of function f € H,, by (E,1) (C,1) means in holder metric.
2. Definition

Fora 2m - periodic signal f € LP periodic integrable in the sense of Lebesgue then the Fourier series of f(x) is given by
flx) = % + Y i(aycosnx + bysinnx) -~ . (2.1)

The conjugate series of Fourier series (2.1) is given by
Yo (bpcosnx — a,sinnx) (2.2)

Let w(t) and w*(t) denote two given modulai of continuity such that

(W(t))g =o(w*(t))as t > 0% for 0<B<a<1 ceee(2.3)

Let c,, denote the Banach Space of all 2 - periodic continuous function defined on [r, —m] under sub-norm the space L,
[0,2] where p = oo includes the space c,, For some positive constant k the function space H,, is defined by

Hy, ={f € can:lf ) —fODI < kw(lx—-yD} ... (2.4)
With norm ||. ||, defined by
Sup
Wfllwe = Nflle + oy A" fGeT (2.5)
Where w(t) and w*(t) are increasing function of t and

sup

_ w* _ G-l
flle = o<reogf@I and &V fGoy) = LRI ey (2.6)

with the understanding that ~ A°f(x,y) =0 If there exists positive constant 8 and k such that w(|x —y|) <
Blx—y|* and w'(x—y) < klx—ylP 0<B<a<1 thanthespace
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Hy={f€ con: If)=fO| <klx—y|* 0<a<1} .. (2.7)

Is Banach space and metric induced by norm ||.||, and H, is said to be Holder metric clearly H, is a Banach space which
decreases as « increases that is

Hy CHg S cpp fr 0<p<a<1 ceeenen(2.8)
An infinite series) .o, a,, is said to be (C,1) summabletos if
1 v
(C,1)=m2nzosk S as n—- o cierenn(2.9)
The (E,1) transform is defined by
1w (M
(E,1) =2—nZn=0 (k)sk ->Ss as m-ooo (2.10)

The (E,1) transform of (C,1) transform defined ( EC)} is given by

(EOh=23e,(p)ci s as noo @.11)

3.Known Results
Singh and Mahajan [7 ] established the following theorem to error bound of signal passing through (C,1)(E,1) transform.

Theorem 1 — Let w(t) defined (2.4) be such that

[y =ofH@®}y H@)=0 L 3.

t

fOtH(u)du = oftH(t)} ast->0% 3.2)
Thenfor 0<pf<a<1and f€H, wehave
_B
[e55" (s - f(x)”w* =0 {((n + 1)—1111(%))1 “} n(33)

Theorem 2 — Consider w(t) defined (24)andfor0 < <a <1 and f€H, wehave

1_£ n+1
s, =+ fri) e S
k=1

In sequal Mishra and Khatri [11 ] gave the generalized result of above theorem . They proved the following .

Theorem 3 — Let w(t) defined (2.4) be such that

[ du=o{H(®)} H(t)=0

t u
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fOtH(u)du = oftH(t)} as t - 0"
Let Np be the Norlund summability matrix generated by the non —negative {Pn} such that (n+1)pn=o0(Pn) vn > 0.

Thenfor f €H, 0<B<a<1  wehave

_E
lea™ () — F ) |lw* _O{W“" 2 (g + 1)) “(@+ D (5 ))1 } rn3.5)

w*(|x-y

And if w(t) satisfies (3.1) thenfor f €H, 0<f<a<1 wehave

Q™

_B X
e - Feollw —"{ A ot + D)+ () B ()

4 Main Theorem

In this paper we have to prove a theorem on the degree of approximation of a function f(x) conjugate to a 27~ periodic function f
belongingto f € H,, class by (E,1) (C,1) mean of conjugate series of its Fourier series.

Theorem 1 — Let w(t) satisfy the following condition
[=Rdu=ofH®)} HE)=0 4.1
fotH(u)du = o{tH(t)} as t—-0" 4.2)

Thenfor f €H, 0<B<a<1 wehave

B 1B
lenEe0r) = el = o 42208 ogan + 1) (4 710 (57))
.......... (4.3)
5 Lemma
In order to prove our main result ,we require the following lemma.
Lemma 1 - For O<tsﬁ K_n(t)=o(%) ......... (5.1

Proof--ForO<tSﬁ , sm()>— and |cos nt| < 1.

L 1 cos t
Kn(t) = Wz Z
2L (k+ D & sin(
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n

k

1 1
<7 2 W e
v=0

o)

T - _ 1
Lemma 2 - For —S St=sm K,t)=o0 (tZ(n+1))

t .
Proof- For — <t <m sm( ) >- and |[sint| <1.
n+1 2 T

(1‘1) 1 —2 sin kt
K/ Ge+1)\  sing

= o (7o)
Lemma 3 — If w(t) satisfies (4.1) and (4.2) then
Jo e w(®)dt = o(uH (w)) as u-0*
Lemma4—If Y, (&) =yv@) = flx+t)— f(x —t) thenfor f € H, we get
|9 (®) =, (O] < 2M w(]x — y1)
[ (©) — 9y, (O] < 2M w (J2])

6. Proof of Theorem

Let $,(f; x) denote the partial sum of series Yo, (b,cosnx — a, sinnx). Then we have

S - f@) == T wx(t)“’s("( ))t t

The (C,1) mean of §,(f;x) is given by

ZF) = ——— [ kocos(k+%)tdt

2n(n+1) 70 sm()

Now (E,1) (C,1) transform of s, (f;x) is denoted by t,E¢we can write as
) = 760 = e Do) 7 2 () (B cos v+ 2)
= [y K.(0)dt
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— 1 n n 1 cos 17+l t
wnere R@) = 52 oo () () 2o 0
2

} ...(6.4)
E,(x,y) = |En(x) — E,(0)] = [] [ (&) — ¥y, ()| K, (Ddt

S+ L] e - wy @ Rrde

=I; + 1, (Say) ....(6.5)
Using (5.5) and (5.1) assume that w(t) satisfies (4.1) and (4.2); we get

T
n+1

L = f 2 (6) — 1y (O R (D)t
0
= f()n% t™ w(t) dt

= o((n+ 1)) H (niﬂ) ...(6.6)

Using (5.5) and (5.2) assume that w(t) satisfies (4.1) and (4.2); we get

L= [ e — 9, O @de

n+1

=0 (L) % t2w(t)de

n+1 1

= o((n+1)"HH (ﬁ) (67)

Now using (5.4) and (5.1) we get

T
n+1

I = f 2 (6) — 1, (DK (D)t

owlx —y]) [p+t ¢t dt

o(w|x — y| log(n + 1)).

Again using (5.4) and (5.2) we get
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U

L= f e (6) — v, (DK, ()dt

T

n+1
_ _(wlx-yl\ 2
- O( n+1 ) J‘% t dt
=o(w|x —y|). iere(69)
LB B
Using the fact that we can writel, =1, “ If k=12
Combining(6.6) and(6.8) we get
1 n 1_5 4
IL=o0 [((n +1)"YHH (m)] [w|x —yllog(n+ D))} .. (6.10)
Combining(6.7) and(6.9) we get
1 b4 1_5 g
L=o [((n +1DHH (m)] [wlx—yDl) (6.11)
Now from (2.7),(6.10) and (6.11) we have
sup, _SUP |Enio-Eney)|
X,}"A E(x,y)l XY wilx-yD
=y B G
_ w(lx—yDa E 1 o a
= O{w*(u—yn (log(n + 1)) ((n +1)"'H (n+1)> } .(6.12)
. Su —
since 1B, (Olle = o < = o 165N = FG0)] ..(6.13)
From (6.6) and (6.7) we get
£l =0 (@ + D H () e (614)

Combining (6.12) and (6.14) we get

e 5 () — F ()]

w*(lx-yl) n+1

=4 I_E
= O{qu—yl)g (log(n + 1)) (((n + D™ H (L)) a}

This complete the proof of theorem.
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