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Abstract: L320,00) s = {f € LL[0,00) : || fll1,a :

In this paper, the applications of Baskakov-Bézier and 1
Baskakov-Kantorovich-Bézier operators in Héolder space were = Z I f(k) |4+ f | < oo},
discussed. Using the equivalent relation between the k=0

modulus of continuity and the K-functional, the direct

approximation of continuous functions in Holder space by gl = ili% h=% - xg[loai(o) l9(z + h) = g(@)| ~ ba(f).

Baskakov-Bézier-type operators was obtained.
Due to the equivalence of wy (f, k) and K-functional, we will

Keywords: Baskakov-Bézier operators, Baskakov-Kantorovich use the following semi-norm

-Bézier operators, Holder space, Modulus of continuity,
K-functional 2|gla ;== suph™® - K(g,h;C,C"),
MSC: 41A30, 41A36. 1=0

._ . 1y . : 4
K(g.h) = K(g.h:C.CY) = int (lg=Gll+hIC}
1. INTRODUCTION obviously !|g|, ~? |g|. The Baskakov-Bézier-type operators
are defined by
Recently, there are many results on the convergence speed of
different approximation processes in the Holder spacel’ ~6l. In >k
Computer Aided Geometric Design, Bézier basis functions are Voo (frz) = Z f(g)[Jg,k(x) - Jg,k+1($)]7
very useful and their analytical properties have been studied k=0
by many authorsl”~'!. In this paper, we will study the o (k+1)/n
approximation properties of Baskakov-Bézier-type operators Vi (f,z) = Z n / fw)dulJ), (z) — Jl g ()],
in the Holder space. k=0 Jk/n :
First we introduce two semi-norms: Let 0 < § < 1, where v > 1, Jn,k(I) _ Zik v,m-(x), vm(a:) _
n+i—1\, .7 —n—i
h) = wp M@IW o (et a)
o(f,0) = sup —————2 0,(f)= sup 0,(f,5). The main results of this paper are
o<la—yl<s [T =yl 0<é<1 Theorem 1.1 Let 0 < 3 < a < 1,7 > 1 for f € C1¥[0, 00),
one has
Due to the definition of the classical modulus of continuity
wi(f,6) = sup{|f(x) = f ()] : |z —y| < 6}, when0 <6 < 1, Warrd = fllis <C- (0 =15 | fl0e
one has
wi(f, 1) Theorem 1.2 Let 0 < 3 < a < 1,y > 1for f € LL*[0, 00),
0o (f,6) = sup pr— (1) one has

0<t<s
B—a

Vi = fllhip <C-(n=1)7=" - [|fllLa-

To describe the results, we need to introduce some symbols.

Let0<a =<1, Remark 1.3 Throughout this paper, C' denotes a positive
. ) constant independent of n and = and not necessarily the same
C?[0,00) : ={f € C'[0,00) : || f[l1,a : at each occurrence. We will only prove Theorem 1.1, we can
1 use the same methods to get Theorem 1.2, the details will be

= Z LFSN 4 £ o < o0}, omitted.

k=0
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2. AUXILIARY RESULTS
First we list some basic properties which will be used in next sections.
Lemma 2.11"]
1=Jyolx) > Jpi(z > k(@) > Ty (x) >

)
0<J) (@) = J) (@) <qopp(x), ~v2>1
no@) =0,  J, () =nvpp1 k() >0 (k=1,2,---).

Lemma 2.2 Lett > 0, one has
wl(vn,’yf7 t) < Cwl(fa t)7 wl(V;,'yfa t) < Cwl(fv t)

Proof. According to the relationship between the modulus of continuity and the K - functionall

wi1(Vayfit) <C inf {[[Vosf — gl +tllgll}
gecl.a

Cg inf {HVn,"/f = Vangll + tlVargll}

lgﬁa{IIf gl +tllgll} < Cwi(f,t).

12]

AN

IA

Lemma 230" If f € C[0,00), one has || f = Vo, f| < C - wi(f, o)
If f € Leo[0,00), one has || f — V7 fl| < C-wi(f, ﬁ)
Lemma 2.4 If f € C%“[0, ), one has
maX |AhVn +(f, @) < h® 1 fla

z€(0,
If f € L%2[0, 00), one has MaX,e(0,00) |AhV;ﬁ(f, )| < hY 1| fla
Proof. Using the following relation

max |AhVn A f(@)] = w1 (Vay frh) < Can(f,h) = Ch -1 [ fla,

z€[0,00)

one can get (2).
Lemma 2.5 If f € C1[0,0), one has

1 y(y—1
I = VY < I = Vil + a7 1)+ LDy
If f' € L]0, 00), one has
. 1 (v —-1)
I = Vi DI S 1 = Vit £+ () + L= ),
Proof. Applying the properties of J,, 1 () in Lemma 2.1, we have
Vi Zf T @ Ti@) = T @) ()}
k=0
k
= O @) (@) + Z 1G] @@
- k k+1
= D P& T @) k(@) for & (S ).
n’ n
k=0
Noting that
o0
Vi1 (f Z f( T 16 (@) = T i (2)]

P n+1

Zf/ i ) Y9l @) v k@), for gr(@) € (Jngr g1 (), Tngr k(@)

= n+1
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we can write

k _
() = Visan () 7 z 6T (0) — (gl @ o1 a(0)

, > , , k _

= VartalF2) 49 2 (0) = I (o) T @
R @) - g @) o (@)
n+1 n,k+1 n4+1 9, L) Un41,k\T

k _
= n+1,w +WZ n+1)]J7’Z7k-1|-1(x)vn+1,k(x)

oy f’(n%l)wz,;il(x) g7 @ k(2.
k=0

Hence ) ( 1)
Y —
10 = Var VI S 1F = Varanf |+ (£, ) + =2 )
Remark 2.6 By the Lemma 2.4, Lemma 2.3 and (1), one has
o y (v —1)
[(f = Vo, I <C-(n—-1) 29a(f’)+n79a(f’)+THf’ll-

1
SIS~ VN < 0w 30,(7) + O 0= 1707 + Lour) + 1D

3 PROOF OF THE MAIN RESULTS
Proof of Theorem 1.1.

If f' € Lippa =V, . f € Lippa, we have 0, (V,,  f) < 04(f"). For0 < h <

< f,usmg (5), we get

sup h™? . max |An(f — Vo (fr)]
0<h<-L z€[0,00) ’

<n"7" sup A max {IAhf( )| + 1AV, (f,2)[}
0<h< = z€[0,00

ﬂ

B

<0 T G (f) + 0a (V) (fo2))] < 207704 (f).

For = < h < 1, applying (4), we have

9

sup 0 max [ An(f' = Vi (f o) <n?|f () - Vi (f,a)

<h<1 z€[0,00
7(7 -1

<5 [0 (=17 F0a(f) + —0a(F) + 11

3 —
2

3
2

n—1 n

This completes the proof of the theorem.
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