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1 ��
Ba ��e��l
KF�G�Y�G�
��S�
��d��y (S Laplace

phG��E��V
��d�) ����
���V��
pl���
u
 1[1] W B = {Lp1 , Lp2 , · · · , Lpm , · · ·} ��� Lebesgue �� f(x) �H�G n �

Cf�� R
n �
���� GV
��pl�a = {a1, a2, · · · am, · · ·}e�UW�l��

TJ f(x) ∈ ∩
m

Lpm , �G�l α > 0 a

I(f, α) :=
∞∑

m=1

amαm‖f‖m
pm

< +∞,

H� f(x) ∈ Ba, JH�
‖f‖Ba := inf

α>0

{
α : I

(
f,

1
α

)
≤ 1

}

� Ba ��
Ql� Ba ��GVhQl � Banach �� [1,2].
� GVhH�!�TM B = {Lp, Lp, · · · , Lp, · · ·}, a = {1, 0, · · · , 0, · · ·}, HL�


Ba ���e�E
 Lebesgue �� Lp. TM B = {L1, L2, · · · , Lm, · · ·}, H Ba ���e
Orlicz �� L(φ) (� [1]). "� Ba ��e Lp ��# Orlicz ��
�j�J� [1,3] Q�
Ba ����$K# Orlicz ��%�m
�X��F�o
�R�jR�K�

�u�v 
&���!y��� Ba ��
JD�� Ab, FH�S �
�' 2000 B 9 D 20 Pg��2001 B 7 D 25 Pg�(Y��
∗ "A��dD #sv$Z!)KBe""� #eb*%�
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u
 2[4] J.H� 1 !
 Lebesgue � B, a$%/
 Lebesgue �

A = {Lq1 , Lq2 , · · · , Lqm , · · ·}, F! 1
pm

+
1

qm
= 1, m = 1, 2, · · · .

b = {b1, b2, · · · , bm, · · ·} �O��0# a %&
UW�l�� f(x) �H�G R
n �
�

��� G V
��pl�&JH� 1 
SNG G VH�
���� Ba ��
JD�
��'m Ab.

W f(x) �H�G [0, 1] V
�pl� Stancu-Kantorovich pheU�

Kn,s(f, x) =
n∑

k=0

qn,k,s(x)(n + 1)
∫

Ik

f(t) dt,

F! x ∈ [0, 1], Ik =
[

k
n+1 , k+1

n+1

]
, 0 ≤ s < n

2 eNl�L

qn,k,s(x) =

⎧⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎩

(
n − s

k

)
xk(1 − x)n−s−k+1, 0 ≤ k < s,

(
n − s

k

)
xk(1 − x)n−s−k+1 +

(
n − s

k − s

)
xk−s+1(1 − x)n−k, s ≤ k ≤ n − s,

(
n − s

k − s

)
xk−s+1(1 − x)n−k, n − s < k ≤ n.

1Q Kn,s(f, x) eN��ph�' s = 0 # s = 1 �� Kn,s(f, x) (ea(
 Bernstein-
Kantorovich ph�J.�w)�2#*V)G [5] # [4] !*�+r!G Ba ��!

+,-d�#,t�H.�-3G Ba ��!J�.
 Stancu-Kantorovich phv �
m
�y�

J. f(x) ∈ Ba [0, 1] t t > 0, �!H�r
M-/Vhw/��
ω2(f, t)Ba = sup

0≤h≤t

∥∥f(x + h) + f(x − h) − 2f(x)
∥∥

Ba
.

�S(H��3!k0H α > 0, C(r, q, · · ·) 0c1#2q!i3�g
N1l�
JG%&2FT�0%&��!
4�4me�

u5 1 W B = {Lp1 , Lp2 , · · · , Lpm , · · ·} ��� Lebesgue �� pm > 1 (m = 1, 2, · · ·),
a = {a1, a2, · · · , am, · · ·} e�UW�l��T {a1/m

m }, {a−1/m
m } ∈ l∞, J inf

m
pm = p0 > 1,

HJ. f(x) ∈ Ba [0, 1] t3V4
 n �
‖Kn,s(f) − f‖Ba ≤ C(r, q, p0)ω2

(
f,

√
(n + s2 − s − 1)/(n + 1)2

)
Ba

,

F! r = inf
m
{a1/m

m }, q = sup
m

{a1/m
m }.

u5 2 JSVH�
 Ba ��5FJD�� Ab, W {a1/m
m }, {a−1/m

m } ∈ l∞, {b1/m
m },

{b−1/m
m } ∈ l∞, r = inf

m
{a1/m

m }, q = sup
m

{a1/m
m }, r′ = inf

m
{b1/m

m }, q′ = sup
m

{b1/m
m }, H'

2r ≤ qq′, 2r′ ≤ qq′ ��ph Kn,s G Ba ��!e,t
�J6l
(i) ‖Kn,s(f) − f‖Ba = o

(
1
n

)
⇔ f(x) = const.;

(ii) ‖Kn,s(f) − f‖Ba = O
(

1
n

)
⇒ f(x) ∈ SB ;
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(iii) T p0 = inf
m

pm > 1, ' f(x) ∈ SB ��� ‖Kn,s(f) − f‖Ba = O
(

1
n

)
, F! SB ={

g(x) : g(x) = const. +
∫ x

0
1

t(1−t)

∫ t

0
h(u) dudt, L8 h(x) ∈ Ba [0, 1] J

∫ 1

0
h(x) dx = 0

}
.

2 v��9
�5 1 ph Kn,s(f) ��S �X�
(i) Kn,s e Ba [0, 1] !
����Nph�J ‖Kn,s‖ ≤ q

4r ;
(ii) Kn,s(1, x) = 1;
(iii) Kn,s(t − x, x) = 1

2(n+1) − x
n+1 ;

(iv) Kn,s

(
(t − x)2, x

)
= 1

3(n+1)2 + n+s2−s−1
(n+1)2 x(1 − x);

(v) Kn,s

(|t − x|, x) ≤ Kn,s

(
(t − x)2, x

)1/2.

� c:7 n∑
k=0

qn,k,s(x) = 1, (ii), (iii), (iv) 9n:8�p;�� (v) HeN��ph

 Schwarz %�b
S<4m� O (i):

Kn,s 
��#N�e;N
�LJ pm > 1 (m = 1, 2, · · ·), 9c:7 1
pm

+ 1
qm

= 1 t

0 ≤ s < n
2 , �!�

∥∥Kn,s(f)
∥∥

pm
=

( ∫ 1

0

∣∣∣
n∑

k=0

qn,k,s(x)(n + 1)
∫

Ik

f(u) du
∣∣∣pm

dx
)1/pm

=
( ∫ 1

0

∣∣∣
n∑

k=0

q
1/qm

n,ks (x)q1/pm

n,k,s (x)(n + 1)
∫

Ik

f(u) du
∣∣∣pm

dx
)1/pm

≤
{∫ 1

0

( n∑
k=0

qn,k,s(x)
)pm/qm

n∑
k=0

qn,k,s(x)(n + 1)
∣∣∣
∫

Ik

f(u) du
∣∣∣pm

dx
}1/pm

=
{∫ 1

0

n∑
k=0

qn,k,s(x)
∣∣∣
∫

Ik

(n + 1)f(u) du
∣∣∣pm

dx
}1/pm

≤
{∫ 1

0

n∑
k=0

qn,k,s(x)(n + 1)
∫

Ik

|f(u)|pm dudx
}

=
{ n∑

k=0

∫ 1

0

qn,k,s(x) dx(n + 1)
∫

Ik

|f(u)|pm du
}1/pm

≤
( n + 1

n − s + 1

∫
I

|f(u)|pm du
)1/pm ≤ 2‖f‖pm ≤ 2

r
‖f‖Ba.

VhO=!�><+ ∫ 1

0
qn,k,s(x) dx ≤ 1

n−s+1 (� [7]) # ‖f‖pm ≤ 1
r‖f‖Ba (� [2]), .e

‖Kn,s(f)‖Ba = inf
{

α > 0 :
∞∑

m=1

am

αm
‖Kn,s(f)‖m

pm
≤ 1

}

≤ inf
{

α > 0 :
∞∑

m=1

am

αm

(2
r
‖f‖Ba

)m

≤ 1
}
≤ inf

{
α > 0 :

∞∑
m=1

( 2q
αr

‖f‖Ba

)m

≤ 1
}

.

M α = 4q
r ‖f‖Ba, H ∞∑

m=1

(
2q
αr‖f‖Ba

)m = 1. f
∥∥Kn,s(f)

∥∥
Ba

≤ 4q
r ‖f‖Ba, ; ‖kn,s‖ ≤ 4q

r . �
. 1 �O�
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�5 2[5] GH. 1 
z? �J f(x) ∈ Ba [0, 1] � θf (x) ∈ Ba [0, 1], J ‖θf‖Ba ≤
q
4r

p0
p0−1‖f‖Ba, F! θf (x) = sup

0≤t≤1,t�=x

1
t−x

∫ t

x
|f(u)| du � f(x) 
 Hardy-Littlewood :4p

l�
J. f(x) ∈ Ba [0, 1], ; f(x) =@7 [0, 1] L�I�a' x /∈ [0, 1] �� f(x) = 0. Q

fh(x) =
1

2h2

∫ h
2

−h
2

∫ h
2

−h
2

(
f(x + u + v) + f(x − u − v)

)
dudv,

H�
�5 3[5] J. f(x) ∈ Ba [0, 1] �
(i) f ′′

h (x) ∈ Ba [0, 1];
(ii)

∥∥fh(·) − f(·)∥∥
Ba

≤ q
rω2(f, h)Ba;

(iii)
∥∥f ′

h(·)∥∥
Ba

≤ 2q
hrω2(f, h)Ba;

(iv) ‖f ′′
h (·)‖Ba ≤ 4q

h2rω2(f, h)Ba.
�5 4[7] J. f(x) ∈ C2[0, 1], �

lim
n→∞n

(
Kn,s(f, x) − f(x)

)
=

(
x(1 − x)f ′(x)

)′
.

�5 5 J. f(x) ∈ Ba [0, 1], g(x) ∈ C2[0, 1], Q

An(f, g) = n

∫ 1

0

(
Kn,s(f, x) − f(x)

)
g(x) dx,

H�G C(g) > 0, a
∣∣An(f, g)

∣∣ ≤ C(g) ‖f‖Ba.
� <U [6] R�. 5.3 
SNQ��G C(g) > 0, a

∣∣An(f, g)
∣∣ ≤ C(g) ‖f‖L ≤

C(g) ‖f‖Ba.
�5 6[2] GH. 2 
z? �Q p0 = inf

m
{pm}, p∗ = sup

m
{pm}, H LP∗ ⊂ Ba ⊂ Lp0 ,

J Ba � Lp∗ # Lp0 
 θ- ��=���
�5 7 GH. 2 
z? �W F (x) ∈ Ba [0, 1], Q

Tn(F, x) = (n + 1)Kn,s

(∫ x

t

(
g(u) − g(t)

)
F (u) du, x

)
,

H ∥∥Tn(F, x)
∥∥

Ba
= O

(‖F‖Ba

)
, F! g(t) = ln(t) − ln(1 − t).

� Q Q(n, t, x) =
n∑

k=0

qn,k,s(x)(n + 1)χIk
(t), F! χIk

� Ik V
wMpl�'

(
g(u) − g(t)

)
+

=
{

g(u) − g(t), 0 ≤ t ≤ u;
0, u < t ≤ 1,

H
∥∥Tn(f, ·)∥∥

1
=

∫ 1

0

∣∣Tn(F, x)
∣∣dx =

∫ 1

0

(n + 1)
∣∣∣Kn,s

( ∫ x

t

(
g(u) − g(t)

)
F (u) du, x

)∣∣∣dx

=
∫ 1

0

(n + 1)
∣∣∣

n∑
k=0

qn,k,s(x)(n + 1)
∫

Ik

∫ x

t

(
g(u) − g(t)

)
F (u) dudt

∣∣∣dx



2E 657�87P6 Stancu-Kantorovich nfE Ba ����� 307

=
∫ 1

0

(n + 1)
∣∣∣
∫ 1

0

Q(n, t, x)
∫ x

t

(
g(u) − g(t)

)
F (u) dudt

∣∣∣dx

≤
∫ 1

0

(n + 1)
∫ x

0

Q(n, t, x)
∫ x

t

(
g(u) − g(t)

) |F (u)|dudtdx

+
∫ 1

0

(n + 1)
∣∣∣
∫ 1

x

Q(n, t, x)
∫ x

t

(
g(u) − g(t)

)
F (u) dudt

∣∣∣dx

=(n + 1)
{ ∫ 1

0

∫ x

0

∫ u

0

Q(n, t, x)
(
g(u) − g(t)

)
dt|F (u)|dudx

+
∫ 1

0

∫ 1

x

∫ 1

u

Q(n, t, x)
(
g(t) − g(u)

)
dt|F (u)|dudx

}

≤(n + 1)
∫ 1

0

{∫ 1

u

∫ u

0

Q(n, t, x)
(
g(u) − g(t)

)
dtdx

+
∫ u

0

∫ 1

u

Q(n, t, x)
(
g(u) − g(t)

)
dtdx

}
|F (u)|du

=(n + 1)
∫ 1

0

{∫ 1

u

Kn,s

(
(g(u) − g(·))+, x

)
dx

+
∫ u

0

Kn,s

(
(g(·) − g(u))+, x

)
dx

}
|F (u)|du

≤ (n + 1)2

n − s + 1

∫ 1

0

{∫ u

0

∣∣Kn,s

(
g(·) − g(u), x

) − (
g(x) − g(u)

)∣∣dx
}
|F (u)|du

≤ (n + 1)2

n − s + 1

∫ 1

0

{∫ u

0

∣∣Kn,s(g, x) − g(x)
∣∣dx

}
|F (u)|du

≤ (n + 1)2

n − s + 1
O

( 1
n

) ∫ 1

0

|F (u)|du = O
(‖F‖1

)
.

VhO=!
>lC�?%�b<7+ ‖Kn,s(g) − g‖1 = O
(

1
n

)
(� [7, �. 3]), >lC

U?%�b<7+S 4 �
∫ 1

u

Kn,s

(
(g(u) − g(·))+, x

)
dx

≤
∫ u

0

Kn,s

(
g(x) − g(u), x

)
dx +

n + 1
n − s + 1

∫ u

0

(
g(u) − g(x)

)
dx,

Le"�
∫ 1

0

Kn,s

(
(g(u) − g(·))+, x

)
dx ≤ n + 1

n − s + 1

∫ u

0

(
g(u) − g(x)

)
+

dx

=
n + 1

n − s + 1

∫ u

0

(
g(u) − g(x)

)
dx.

>�.
∣∣Tn(F, x)

∣∣ =(n + 1)
∣∣∣Kn,s

( ∫ x

t

(
g(u) − g(t)

)
F (u) du, x

)∣∣∣
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=(n + 1)
∣∣∣

n∑
k=0

qn,k,s(x)
∫

Ik

∫ x

t

(
g(u) − g(t)

)
F (u) dudt

∣∣∣

=(n + 1)
∣∣∣
∫ 1

0

Q(n, t, x)
∫ x

t

(
g(u) − g(t)

)
F (u) dudt

∣∣∣
≤‖F‖∞(n + 1)

∫ 1

0

Q(n, t, x)
∫ x

t

∣∣g(u) − g(t)
∣∣dudt

=‖F‖∞(n + 1)
{
x
(
ln x − Kn,s(ln(·), x)

)
+ (1 − x)

(
ln (1 − x) − Kn,s(ln(1 − ·), x)

)}
=‖F‖∞(n + 1)O

( 1
n

)
= O

(‖F‖∞
)
.

.e�� M. Riesz-Thorin H.5�. 6 Q�J F (x) ∈ Ba [0, 1] � ∥∥Tn(F, x)
∥∥

Ba
=

O
(‖F‖Ba

)
. �. 7 �O�

3 t9r�?
�� 1 ��� (1) �W f ′′(x) ∈ Ba [0, 1], �@V!TH.Q��G ξ ∈ (x, t) a

f(t)− f(x) = (t− x)f ′(ξ). f��. 1, 9c:7 max
0≤x≤1

|1− 2x| = 1, max
0≤x≤1

|x(1− x)| = 1
4 ,

J3V4
 n �
∣∣Kn,s(f, x) − f(x)

∣∣ =
∣∣∣(n + 1)

n∑
k=0

qn,k,s(x)
∫

Ik

(
f(t) − f(x)

)
dt

∣∣∣

=
∣∣∣(n + 1)

n∑
k=0

qn,k,s(x)
∫

Ik

(t − x)f ′(ξ) dt
∣∣∣

=
∣∣∣(n + 1)

n∑
k=0

qn,k,s(x)
∫

Ik

{
(t − x)f ′(x) + (t − x)

(
f ′(ξ) − f ′(x)

)}
dt

∣∣∣

=
∣∣∣(n + 1)

n∑
k=0

qn,k,s(x)
∫

Ik

{
(t − x)f ′(x) +

(t − x)2

t − x

∫ ξ

x

f ′′(u) du
}

dt
∣∣∣

≤
∣∣∣(n + 1)

n∑
k=0

qn,k,s(x)
∫

Ik

(t − x) dt
∣∣∣ · |f ′(x)|

+
∣∣∣(n + 1)

n∑
k=0

qn,k,s(x)
∫

Ik

(t − x)2 dt
∣∣∣ · ∣∣θf ′′(x)

∣∣
=|Kn,s(t − x, x)| · |f ′(x)| + Kn,s

(
(t − x)2, x

) ∣∣θf ′′(x)
∣∣

=
|1 − 2x|
2(n + 1)

|f ′(x)| +
∣∣∣ 1
3(n + 1)2

+
n + s2 − s − 1

(n + 1)2
x(1 − x)

∣∣∣ · |θf ′′(x)|

≤ 1
2(n + 1)

|f ′(x)| + n + s2 − s − 1
(n + 1)2

∣∣θf ′′(x)
∣∣.

���9><�. 2 ��$

‖Kn,s(f) − f‖pm ≤ 1
2(n + 1)

‖f ′‖pm +
n + s2 − s − 1

(n + 1)2
‖θf ′′‖pm
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≤ 1
2r(n + 1)

‖f ′‖Ba +
n + s2 − s − 1

r(n + 1)2
‖θf ′′‖Ba

≤ 1
2r(n + 1)

‖f ′‖Ba +
q(n + s2 − s − 1)

2r(n + 1)2
p0

p0 − 1
‖f ′′‖Ba.

@L

‖Kn,s(f) − f‖Ba ≤ inf
{

α > 0 :
∞∑

m=1

am

αm
‖Kn,s(f) − f‖m

pm
≤ 1

}

≤ inf
{

α > 0 :
∞∑

m=1

am

αm

{ 1
2r(n + 1)

‖f ′‖Ba +
q(n + s2 − s − 1)

2r2(n + 1)2
p0

p0 − 1
‖f ′′‖Ba

}m

≤ 1
}

≤ inf
{

α > 0 :
∞∑

m=1

1
αm

{ q

2r(n + 1)
‖f ′‖Ba +

q2(n + s2 − s − 1)
2r2(n + 1)2

p0

p0 − 1
‖f ′′‖Ba

}m

≤ 1
}

≤ q

r(n + 1)
‖f ′‖Ba +

q2(n + s2 − s − 1)
r2(n + 1)2

p0

p0 − 1
‖f ′′‖Ba.

(2) J.�.
 f(x) ∈ Ba [0, 1], >< (1) 
O=5�. 1 #�. 3 ��$

‖Kn,s(f) − f‖Ba = ‖Kn,s(f − fh) + Kn,s(fh) − fh + fh − f‖Ba

≤‖Kn,s(f − fh)‖Ba + ‖Kn,s(fh) − fh‖Ba + ‖fh − f‖Ba

≤
(
1 +

q

4r

)q

r
ω2(f, h)Ba +

q

r(n + 1)
2q
hr

ω2(f, h)Ba +
4q3(n + s2 − s − 1)

r3h(n + 1)2
p0

p0 − 1
ω2(f, h)Ba.

M h =
√

n+s2−s−1
(n+1)2 , C(r, q, p0) =

(
1 + q

4r

)
q
r + 2q2

r2 + 4q3

r3
p0

p0−1 , H
‖Kn,s(f) − f‖Ba = C(r, q, p0)ω2

(
f,

√
(n + s2 − s − 1)/(n + 1)2

)
Ba

.

H. 1 �O�
�� 2 ��� ��. 4 t�. 5 Q�' f(x) ∈ C2[0, 1] ∩ Ba [0, 1] ��J.O:


g(x) ∈ C2[0, 1], �

lim
n→∞An(f, g) = lim

n→∞ n

∫ 1

0

(
Kn,s(f, x) − f(x)

)
g(x) dx

=
∫ 1

0

lim
n→∞n

(
Kn,s(f, x) − f(x)

)
g(x) dx =

∫ 1

0

(
x(1 − x)f ′(x)

)′
g(x) dx

=
∫ 1

0

(
x(1 − x)g′(x)

)′
f(x) dx.

"� C2[0, 1] ∩ Ba [0, 1] G Ba [0, 1] !A[�q0

lim
n→∞An(f, g) =

∫ 1

0

(
x(1 − x)g′(x)

)′
f(x) dx,

J�I
 f(x) ∈ Ba [0, 1] I]�
(i) T ‖Kn,s(f)−f‖Ba = o

(
1
n

)
,H ∫ 1

0
(x(1−x)g′(x))′f(x) dx = 0. ��1� f ′(x) = 0

(a.e.), q0 f(x) = const.
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OR� f(x) = const. ��;N� ‖Kn,s(f) − f‖Ba = o
(

1
n

)
.

(ii) T ‖Kn,s(f)−f‖Ba = O
(

1
n

)
,� [4, H. 1]# [4,�. 7]Q��G h(x) ∈ Ba [0, 1]

a ∫ 1

0

(
x(1 − x)g′(x)

)′
f(x) dx =

∫ 1

0

g(x)h(x) dx.

^�/VS��

f(x) = const. +
∫ x

0

1
t(1 − t)

∫ t

0

h(u) dudt,

J� ∫ 1

0
h(u) du = 0. ; f(x) ∈ SB .

(iii) T f(x) ∈ SB , H f ′(x) = 1
x(1−x)

∫ x

0
h(u) du, "�

x(1 − x)f ′(x) =
∫ x

0

h(u) du.

� ∫ 1

0
h(x) dx = 0 Q ∫ x

0
h(u) du =

∫ x

1
h(u) du, @L� h(x) ∈ Ba [0, 1] t�. 2 �

(1 − x)f ′(x), xf ′(x) ∈ Ba [0, 1],

>� (1 − 2x)f ′(x) + x(1 − x)f ′′(x) = h(x) Q x(1 − x)f ′′(x) ∈ Ba [0, 1].
Q g(t) = ln t − ln (1 − t), H

f(t)−f(x) = −
∫ x

t

f ′(u) du = x(1−x)f ′(x)
(
g(t)−g(x)

)
+

∫ x

t

(
g(u)−g(t)

)
d
(
u(1−u)f ′(u)

)
.

f

Kn,s(f, x) − f(x) =x(1 − x)f ′(x)
(
Kn,s(g, x) − g(x)

)
+ Kn,s

(∫ x

t

(
g(u) − g(t)

)
d
(
u(1 − u)f ′(u)

)
, x

)
.

L� [7, �. 3] Q ‖Kn,s(g) − g‖1 = O( 1
n ), q0

∥∥x(1 − x)
(
Kn,s(g, x) − g(x)

)∥∥
1

= O
( 1

n

)
.

>T [8, �. 1] 
O=SN1�
∥∥x(1 − x)

(
Kn,s(g, x) − g(x)

)∥∥
∞ = O

( 1
n

)
.

.e� Riesz-Thorin H.5�. 6 Q
∥∥x(1 − x)

(
Kn,s(g, x) − g(x)

)∥∥
Ba

= O
( 1

n

)
.

bm��ph

Tn(F, x) = (n + 1)Kn,s

(∫ x

t

(
g(u) − g(t)

)
F (u) du, x

)
.
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J F (x) ∈ Ba [0, 1], ��. 7 Q ‖Tn(F, x)‖Ba = O
(‖F‖Ba

)
. M F (x) =

(
x(1 − x)f ′(x)

)′,
H

∥∥∥(n + 1)Kn,s

(∫ x

t

(
g(u) − g(t)

)(
u(1 − u)f ′(u)

)′ du, x
)∥∥∥

Ba

=O
(∥∥x(1 − x)f ′′(x)

∥∥
Ba

+
∥∥(1 − 2x)f ′(x)

∥∥
Ba

)
,

; ∥∥∥Kn,s

(∫ x

t

(
g(u) − g(t)

)(
u(1 − u)f ′(u)

)′ du, x
)∥∥∥

Ba
= O

( 1
n

)
.

jV�� ‖Kn,s(f) − f‖Ba = O
(

1
n

)
. H. 2 �O�
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APPROXIMATION BY STANCU-KANTOROVICH
OPERATORS IN Ba SPACES

WU Huoxiong

(Department of Mathematics, Beijing Normal University, Beijing 100875)

ZHU Lizhi

(Department of Mathematics, Xiangtan Normal College, Xiangtan 411201)

Abstract The approximation problem by Stancu-Kantorovich operators in Ba spaces is
studied. An estimation of degree of approximation and the saturation theorems are given.
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