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Abstract

In the present paper, we obtain Stechkin-Marchaud-type inequalities for some
approximation operators, more precisely for Lupas-Durrmeyer operators de-
fined as in (1.1).
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Lupas proposed a family of linear positive operators mapygifig, co) into
C'[0, ), the class of all bounded and continuous functionflorc), namely,

9= na@1 (3), rebo

wherep, (z) = (") 2k (14 2) "7,

Motivated by Derriennic]], Sahai and Prasaé][proposed modified Lupas

Lupas-Durrmeyer Operators

operators defined, for functions integrable[6ro), by Naokant Deo
(L.1) Bulfr) = (0= 1)Y pase) [ pas7 @) prra—
— 0
h=0 Contents
Wicken discussed Stechkin-Marchaud-type inequalities]ifof Bernstein poly-
nomials and obtained the following results: « dd
< | 2
We (f \/‘) = C”_lz H¢ (Bef = f) H Go Back
. , : . , : : . Close
The main object of this paper is to give Stechkin-Marchaud-type inequalities _
for Lupas-Durrmeyer operators. In the end of this section we introduce some Quit
definitions and notations. Page 3 of 11

Definition 1.1. For0 < A <1, 0<a<2r,0<8<2r, 0<a(l = A+ <2r
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(1.3) Cg,ﬁ,)\ ={f € Cs(I),|flly < oo},

(1.4) £l = UF e 50 = sup {lg? o070 () fE () [}

and
Lupas-Durrmeyer Operators

(1.5) ;/@7)\ = {f € CB(I)a f(Qril) € ACZOC? Her < OO} ) Naokant Deo

whereg(z) = y/z(1 +z)andr =0,1,2,....

. . . . Title Page
Definition 1.2. Peetre’sK -functional is defined as
Contents
1.6 WA (f,t)as = sup sup A P VAN A ¢
( ) ¢)\( ) B 0<h<t xj:rhdy\(;p)e[ {‘ ( ) h¢)\ ( )‘} ‘< }}
and < ’
an  Kalh) it {If = gllo + £ gl } =
. , aB = 1n — .
! 0 g~V eAC4, Ilo g Close
where ACY,. is the space of real valued absolute continuous and integrable Quit
functions on0, 1]. Page 4 of 11

In second section of the paper, we will give some basic results, which will
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Some basic results are given here.

Lemma 2.1. Suppose that for nonnegative sequenges , {7,,} witho; = 0
the inequalitys < (£)" oy + 71, (1 < k < n), is satisfied fom € N, p > 0.
Then one has
(2.1) 00 < B> k7.

k=1

Lemma 2.2. For f*9 € CY , ,, s € Ny, the following inequalities hold

(2.2) [BZf]], < Con” [ £
and
(2.3) IBEVf, < Com™ =575 || 1))

Lemma 2.3. For f*9 € C7 5|, s € Ny, the following inequality holds
(24) B2 1], < (721,

Lemma 2.4. Let us suppose thgt?”) € C9 , |, s € Np,0 < a(1—X)+f3 < 2,
then

es) | <c <Z e B — 1O, + Hf<28>||oo) |

k=1
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Lemma 2.5.Supposethat c N, v +rt € I, 0< <2, 0 <t <

(2.6) /_2 ../_;:(bﬂ

t

t
2r

2r

16r*

2r
(:c + Z uj> duy - - - dug, < C(B)* ¢ ().
j=1

then
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We are now ready to prove the main results of this paper.

Theorem 3.1. For the modulus of smoothness aRdfunctional

nT‘

<Cn (Z K (Bef = 12, + Hf””Hoo) :
k=1

(3.1) Kun ( 128, i)
a,f

2r (2s) L)
32 wk (f )

1
n2—~x
r—1

< On s k=5 ||(Bof — O, + 1F%] |

x~
Il
—_

where||-|| . denotes the supremum norm.

Proof of 3.1). Taking <m < nsuchthat|(B,,f—f)®|, <||(Bxf— 1),
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(5 <k <n),we have

- <=

n?"
< 2SR - e,
=
on (Z Bt - N+ Hf<28>>|m)
k=1
on (Z B — P, + ||f<28>uoo) |
k=1

(29)
m

Kd))‘ <f(2s) :

O
Proof of (3.2). By definition of K'-functional there existg € C” . such that
(33) 1729 = glly + 7= gl < Kon (£ =)
and
(3.4) A% /(@) < o0 @) |12

by Lemma2.5for aboveg, 0 < h¢*(z) < &, x £ rh¢(x) € I,

1672

35 A2 ga)| < CRGHI0=0) g
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Using 3.4) and @.5), again for0 < h¢*(z) < 1=, © £ rhe*(z) € I, we get
(3:8) A% /™))
< Co V@) {[[f&) = gl + 1F ¢ V() llgll, )

Forx + rh¢?(z) € I, we obtain

—1
(3.7) W22 D (z) < Bn—x} .

From 3.6) and (3.7) we have
(3.8) Ahw f(QS)(x)‘
1 .1
S C¢a(1_A)+B(I)K¢>\ (f(2s)’ |:§TL2>\:| )
a8

S C¢a(17A)+B (x)n_ 2:)\

[
< | S0 k(B = D+ 15 L |-
k=1

Corollary 3.2. If 0 < a < 2, f € Cp(I), then
(Buf)(@) = f(2)| = O (26" (2))*) = wi(f.1) = O,
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where
wzk(f, t) = sup  sup {|A,21¢Af(x)|} :

0<h<t z+h¢*(z)el

This is the inverse part ird].

In (1.4) and (L.5), for 6,,(z) = ¢(x) + \/Lﬁ ¢(z) replaced by, (z), (3.1) also
holds.

Corollary 3.3. If 0 < a < 2r, f € Cg(I), then
(M f)(w) = f(2)] = O ((n 126" (@))*) = wii(f, ) = O(1%),

where(M,, f)(x) is linear combination of B,, f)(x).
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