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0 Ú ó

Cc5<�é Orlicz�ma,�, Ï� Lp �mJø�¹ÄU/ÚÝþIO�·Üu?

n�5�Ú¿Ùþ´õ�ª.���5¯K. �X�5�õ��5¯K�Ñy, l Lp �mL

Þ� Orlicz �m®¤�{¤�7,, ù�´ïÄ Orlicz�m�¿Â¤3. e¡0� Orlicz �

m L∗
Φ(0,∞) (�©z [1]).

½½½ÂÂÂ 0.1 � Φ(t) �½Â3«m (0,∞)þ�àëY¼ê, e Φ(t) ÷v

lim
t→0+

Φ(t)

t
= 0, lim

t→∞

Φ(t)

t
= ∞.

K¡ Φ(t) � Young ¼ê.

Young ¼ê Φ(t) �p{ Young ¼êP� Ψ(t). d Young ¼ê Φ(t) �à5��

Φ(αt) 6 αΦ(t), α ∈ (0, 1],

Φ(αt) > αΦ(t), α ∈ (1,∞).

½½½ÂÂÂ 0.2 � Φ(t) � Young ¼ê. e�3~ê t0 > 0 Ú C > 1, ¦�� t > t0 �, k

Φ(2t) 6 CΦ(t),

K¡ Young ¼ê Φ(t) ÷v ∆2-^� (P� Φ ∈ ∆2).

½½½ÂÂÂ 0.3 � Φ(t) � Young ¼ê. Orlicz a LΦ(0,∞) �¦k�È©

ρ(u, Φ) =

∫∞

0

Φ(|u(x)|)dx

�3�3«m (0,∞)þ�ÿ�¼ê u(x)��N. Orlicz �m L∗
Φ(0,∞) �D� Luxemburg �

ê

‖u‖(Φ) = inf
λ>0

{ 1

λ
: ρ(λu, Φ) 6 1

}

� Orlicz a LΦ(0,∞) ��5�. kXe5�.

(1) Orlicz �m L∗
Φ(0,∞) ´ Banach�m�¤áXe� HölderØ�ª

∣

∣

∣

∫∞

0

u(x)v(x)dx
∣

∣

∣
6 2‖u‖(Φ)‖v‖(Ψ).

(2) L∗
Φ(0,∞) �m� Orlicz�ê½Â�

‖u‖Φ = sup
ρ(v,Ψ)61

∣

∣

∣

∫∞

0

u(x)v(x)dx
∣

∣

∣
,

§� Luxemburg �ê�d, =

‖u‖(Φ) 6 ‖u‖Φ 6 2‖u‖(Φ). (0.1)

éu f ∈ L∗
Φ(0,∞), \�¼ê ϕ(x) = x � K-�¼� Ditzian-Totik��½Â[2]�

Kr,ϕ(f, tr)Φ = inf
g
{‖f − g‖Φ + tr‖ϕrg(r)‖Φ : g(r−1) ∈ A.C.loc},

ωr,ϕ(f, t)Φ = sup
0<h6t

‖∆r
hϕf‖Φ.
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·�3©z [2]¥��
Xe�ëY�� K-�¼��d5½n.

½½½nnn 0.1
[2] � f ∈ L∗

Φ(0,∞), K�3~ê C Ú t0, ¦�� 0 < t 6 t0 �, k

C−1ωr,ϕ(f, t)Φ 6 Kr,ϕ(f, tr)Φ 6 Cωr,ϕ(f, t)Φ. (0.2)

�©¥ C L«�~ê, ØÓ�|ÜÙ�k¤ØÓ.

Orlicz�m L∗
Φ(0,∞) äk Hardy-Littlewood5�[3]. éu¼ê f ∈ L∗

Φ(0,∞) � Hardy-

Littlewood ¼ê�

θ(f, x) = sup
0<y<∞,y 6=x

1

y − x

∫y

x

f(t)dt.

XJ f ∈ L∗
Φ(0,∞) �ok θ(f, x) ∈ L∗

Φ(0,∞)§K¡ L∗
Φ(0,∞) äk Hardy-Littlewood5� ({

P� L∗
Φ(0,∞) ∈HLP). d©z [3]�5� 2.1!5� 2.2����e¡�5�.

555��� 0.1 éu f ∈ L∗
Φ(0,∞), e Ψ ∈ ∆2, K Orlicz�m L∗

Φ(0,∞) ∈HLP, �

‖θ(f)‖Φ 6 C‖f‖Φ. (0.3)

Gamma �f Gn kü«½Â. � f(x) � (0,∞) þ��È¼ê, K

Gn(f ; x) =

∫∞

0

gn(x, t)f
(n

t

)

dt,

Ù¥ gn(x, t) = xn+1

n! e−xttn, x ∈ (0,∞).

,�«½Â�µ

Gn(f ; x) =
1

n!

∫∞

0

e−ttnf
(nx

t

)

dt, x ∈ (0,∞).

Müller 3©z [4]¥0�Lù
 Gamma�f. ��3©z [2-3, 5-13]¥ïÄ
 Gamma

�f�%C5�. ·�3©z [2-3]¥©OïÄ
 Gamma �f3 Orlicz�m L∗
Φ(0,∞) ¥Ó�

%C�r_Ø�ªÚ\ Jacobi�Ó�%C�r_Ø�ª, ��Xe(J.

½½½nnn A
[2] � f ∈ L∗

Φ(0,∞), n > 1, Ψ ∈ ∆2, ϕ(x) = x, K�3~ê K > 1, � l 6 Kn �,

k

ω2
ϕ

(

f,
1

n

)

Φ
6 C

l

n

(

‖Gnf − f‖Φ + ‖Glf − f‖Φ

)

,

Ù¥ C ´� n Ú x Ã'��~ê.

½½½nnn B
[3] � wf (s)∈L∗

Φ(0,∞), s∈N, n>s + 1, a > s − 2, a + b > s − 2, Ψ ∈ ∆2, K�

3~ê K > 1, � l > Kn �, k

K2
ϕ

(

f (s),
1

n

)

w,Φ
6 C

l

n

(

‖w(G(s)
n f − f (s))‖Φ + ‖w(G

(s)
l f − f (s))‖Φ

)

,

Ù¥ ϕ(x) = x, w(x) = xa(1 + x)b.

�
���Ð�%C5�, Sablonnière3©z [14] ¥Ú?
�a¤¢�[¥�ª�

f. l
m©ïÄ�f�[¥�ª�%C5�. � Πn L«gê�õ� n�õ�ª�m,

e Bn Ú An = B
−1
n ´ Πn ¥��5gÓ��f, ¿�U
L«¤�kõ�ªXê��©�f

/ª Bn =
n
∑

k=0

βn
k Dk Ú An =

n
∑

k=0

αn
kDk. ùp D = d

dx
, D0 = id, K�a[¥�ª�f½ÂX

e

B
(r)
n = A

(r)
n ◦ Bn, 0 6 r 6 n,
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ùp A
(r)
n =

n
∑

k=0

αn
kDk. Ï~3 Πn þ B

(0)
n = Bn, B

(n)
n = id. ?
�k, � 0 6 r 6 n �, éu¤

k� P ∈ Πn, k B
(r)
n P = P .

éu f ∈ L∗
Φ(0,∞), �[¥�ª Gamma �f�

G(k)
n (f) := A

(k)
n Gn(f) =

k
∑

j=0

αn
j DjGnf =

k
∑

j=0

αn
j (Gnf)(j),

Ù¥ αn
j � Laguerreõ�ª. w, G

(0)
n = Gn, G

(n)
n = id, éu P ∈ Πn, k G

(k)
n (P ) = P ,

0 6 k 6 n.

Müller 3©z [15]¥�Ñ
�[¥�ª Gamma�f, �3 Lp �m¥ïÄ
Ù%C5

�. ·�3©z [16] ¥ïÄ
[¥�ª Bernstein-Durrmeyer�f3 Orlicz �m L∗
M [0, 1] ¥�

%C5�, ¿��
�d½n. 3©z [2-3, 16]�ïÄÄ:þ, �©UY3d Young ¼ê�¤

� Orlicz �m L∗
Φ(0,∞) ¥ïÄ�[¥�ª Gamma�f�%C5�, ¿��
�½n!_½

nÚ�d½n.

1 �½n

�
y²�½n, I��Ñe¡A�Ún.

ÚÚÚnnn 1.1
[15] éu j ∈ N0, n > j, x ∈ (0,∞) k

αn
j = αn

j (x) =
(x

n

)j

L
(n−j)
j (n), (1.1)

Ù¥ L
(α)
j (x) =

∑j

r=0(−1)r
(

j+α
j−r

)

xr

r! =
(α+1)j

j!

∑j

r=0(−1)r
(

j
r

)

xr

(α+1)r
� j � Laguerreõ�ª�é

u a ∈ R, (a)j := a(a + 1) · · · (a + j − 1). AO αn
0 = 1, αn

1 = 0. ¿�k

∣

∣

∣

1

nj
L

(n−j)
j (n)

∣

∣

∣
6 Cn−

j

2 , (1.2)

Ù¥ C ��� j k'��~ê.

ÚÚÚnnn 1.2
[15] éu m, n, l ∈ N0, n > m, x ∈ (0,∞), ½Â

Tm,n,l(x) :=
1

(n + l)!

∫∞

0

e−ttn+1
(nx

t
− x

)m

dt

K

0 6 Tm,n,l(x) 6 C
xm

n[ m+1

2
]
, (1.3)

Ù¥ C ��� mk'��~ê.

ÚÚÚnnn 1.3
[3] �

∫∞

0
Ψ

(

|v(x)|
)

dx 6
n
t
, K�3~ê C 6 1, ¦�

‖v‖Ψ 6 C
n

t
.

ÚÚÚnnn 1.4 éu k ∈ N0, n > max{2, k}, f ∈ L∗
Φ(0,∞), ϕ(x) = x, k

‖G(k)
n f‖Φ 6 C‖f‖Φ.
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yyy ²²² d©z [2]�

‖Gnf‖Φ 6 2‖f‖Φ. (1.4)

|^ª (1.1)!(1.2)Ú (1.4), ��

‖G(k)
n f‖Φ 6 ‖Gnf‖Φ +

k
∑

j=2

∣

∣

∣

1

nj
L

(n−j)
j (n)

∣

∣

∣
·
∥

∥ϕj(Gnf)(j)
∥

∥

Φ

6 2‖f‖Φ +

k
∑

j=2

Cn−
j

2

∥

∥ϕj(Gnf)(j)
∥

∥

Φ
. (1.5)

¤±�I�O
∥

∥ϕj(Gnf)(j)
∥

∥

Φ
. d©z [6]�

∂k

∂xk
gn(x, t) =

k!

xk
gn(x, t)L

(n+1−k)
k (xt), (1.6)

� ∫∞

0

e−tta|L(a)
k (t)|2dx =

Γ(k + a + 1)

k!
, a > −1. (1.7)

|^Ún 1.3, ª (0.1)!(1.6)!(1.7), Hölder Ø�ªÚ Cauchy-SchwarzØ�ª��

‖ϕj(Gnf)(j)‖Φ = sup
ρ(v,Ψ)61

∣

∣

∣

∫∞

0

(

ϕj(x)

∫∞

0

∂j

∂xj
gn(x, u)f

(n

u

)

du
)

v(x)dx
∣

∣

∣

= sup
ρ(v,Ψ)61

∣

∣

∣

∫∞

0

1

n!

∫∞

0

e−ttnL
(n+1−j)
j (t)f

(nx

t

)

dtv(x)dx
∣

∣

∣

6
1

n!

∫∞

0

e−ttn|L(n+1−j)
j (t)| sup

ρ(v,Ψ)6 n
t

‖f‖(Φ)‖v‖Ψ
t

n
dt

6
‖f‖Φ

n!

∫∞

0

(

e−ttn+1−j
)

1
2 |L(n+1−j)

j (t)|
(

e−ttn+1−j
)

1
2

tj−1dt

6
‖f‖Φ

n!

(

∫∞

0

e−ttn+1−j |L(n+1−j)
j (t)|2dt

)
1
2
(

∫∞

0

e−ttn+1−jt2j−2dt
)

1
2

=
‖f‖Φ√

j!
(n + 1)n

j

2
−1

√

√

√

√

j−1
∏

i=2

(

1 +
i

n

)

6 Cn
j

2 ‖f‖Φ. (1.8)

(Üª (1.5)Úª (1.8) ÒU��

‖G(k)
n f‖Φ 6 C‖f‖Φ.

½½½nnn 1.1(�½n) éu n > 4r, f ∈ L∗
Φ(0,∞), k

‖G(2r−1)
n f − f‖Φ 6 Cω2r,ϕ(f, n− 1

2 )Φ,

Ù¥ C ��� r k'��~ê.

yyy ²²² � W 2r
Φ =

{

g : g(2r−1) ∈ A.C.loc, ϕ
2rg(2r) ∈ L∗

Φ(0,∞)
}

, Kéu g ∈ W 2r
Φ ^�V

úªÐm�

g(t) =

2r−1
∑

j=0

1

j!
(t − x)jg(j)(x) + R2r(g, t, x),
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Ù¥ R2r(g, t, x) = 1
(2r−1)!

∫t

x
(t− u)2r−1g(2r)(u)du, x, t ∈ (0,∞). 5¿��[¥�ª Gamma�

f�½Â, ª (1.2) 9 αn
0 = 1, αn

1 = 0, ÒU��

G(2r−1)
n (g, x) − g(x) = G(2r−1)

n

(

R2r(g, t, x); x
)

,

�

∥

∥G(2r−1)
n g − g

∥

∥

Φ
=

∥

∥

∥

2r−1
∑

j=0

αn
j DjGn

(

R2r(g, ·, x); x
)

∥

∥

∥

Φ

6

∥

∥

∥
Gn

(

R2r(g, ·, x); x
)

∥

∥

∥

Φ
+ C

2r−1
∑

j=2

n−
j

2

∥

∥

∥
ϕj(x)DjGn

(

R2r(g, ·, x); x
)

∥

∥

∥

Φ
. (1.9)

k�O ‖Gn

(

R2r(g, ·, x); x
)

‖Φ. d©z [11]�� u 3 x � t �m�kØ�ª

|t − u|
ϕ(u)

6
|t − x|
ϕ(x)

,

�
1

u
6

1

x
+

1

t
.

l
k

|R2r(g, t, x)| =
1

(2r − 1)!

∣

∣

∣

∫ t

x

(t − u)2r−1g(2r)(u)du
∣

∣

∣

=
1

(2r − 1)!

∣

∣

∣

∫ t

x

( t − u

ϕ(u)

)2r−1

· 1

u
ϕ2r(u)g(2r)(u)du

∣

∣

∣

6
1

(2r − 1)!
· |t − x|2r−1

ϕ2r−1(x)

(1

x
+

1

t

)∣

∣

∣

∫ t

x

ϕ2r(u)g(2r)(u)du
∣

∣

∣

6
1

(2r − 1)!
· (t − x)2r

ϕ2r−1(x)

( 1

x
+

1

t

)

|θ(ϕ2rg(2r), x)|. (1.10)

� Tm,n(x) := Gn

(

(t − x)m, x
)

, Kd©z [6]�

Tm,n(x) 6
Cxm

n[ m+1

2
]
, (1.11)

Ù¥ C ��� mk'��~ê. |^ª (1.11), Cauchy-SchwarzØ�ªÚ Gn(t−2, x) 6 Cx−2,

��

|Gn(R2r(g, t, x); x)| 6 Gn(|R2r(g, t, x)|; x)

6
1

(2r − 1)!

∣

∣

∣
θ(ϕ2rg(2r), x)

∣

∣

∣

[ 1

x2r
T2r,n(x) +

1

x2r−1
Gn

( (t − x)2r

t
, x

)]

6
1

(2r − 1)!

∣

∣

∣
θ(ϕ2rg(2r), x)

∣

∣

∣

[ 1

x2r
· Cx2r

nr
+

1

x2r−1
(Cn−2rx4r)

1
2 (Gn(t−2, x))

1
2

]

6 Cn−r
∣

∣θ(ϕ2rg(2r), x)
∣

∣. (1.12)
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2dª (0.1), ª (0.3) Úª (1.12)�

‖Gn(R2r(g, t, x); x)‖Φ 6 2 inf
λ>0

{

λ :

∫∞

0

Φ
(
∣

∣

∣

Cn−rθ(ϕ2rg(2r), x)

λ

∣

∣

∣

)

dx 6 1
}

6 Cn−r‖θ(ϕ2rg(2r))‖(Φ) 6 Cn−r‖θ(ϕ2rg(2r))‖Φ 6 Cn−r‖ϕ2rg(2r)‖Φ. (1.13)

2�O
∥

∥ϕj(x)DjGn

(

R2r(g, ·, x); x
)
∥

∥

Φ
. |^ª (1.6)�±��

∣

∣ϕj(x)DjGn

(

R2r(g, ·, x); x
)
∣

∣ =
j!

n!

∫∞

0

e−ttn|L(n+1−j)
j (t)|

∣

∣

∣
R2r

(

g,
nx

t
, x

)∣

∣

∣
dt

6
j!

n!(2r − 1)!
|θ(ϕ2rg(2r), x)|

(

∫∞

0

e−ttn|L(n+1−j)
j (t)| (

nx
t
− x)2r

x2r
dt

+
1

n

∫∞

0

e−ttn+1|L(n+1−j)
j (t)| (

nx
t
− x)2r

x2r
dt

)

:=
j!

n!(2r − 1)!
|θ(ϕ2rg(2r), x)|

(

I1(x) + I2(x)
)

. (1.14)

d Cauchy-SchwarzØ�ª, ª (1.3), ª (1.7), �

I1(x) =
1

x2r
· 1

n!

∫∞

0

(e−ttn+j−1)
1
2

(nx

t
− x

)2r

(e−ttn+1−j)
1
2 |L(n+1−j)

j (t)|dt

6
1

x2r

( 1

n!

∫∞

0

e−ttn+j−1
(nx

t
− x

)4r

dt
)

1
2
( 1

n!

∫∞

0

e−ttn+1−j |L(n+1−j)
j (t)|2dt

)
1
2

6
1

x2r

((n + j − 1)!

n!
T4r,n,j−1(x)

)
1
2
(n + 1

j!

)
1
2

6 Cn−r+ j

2 . (1.15)

Ón��

I2(x) 6 Cn−r+ j

2 . (1.16)

(Üª (0.3), ª (1.9), ª (1.13)—(1.16), ��

‖G(2r−1)
n g − g‖Φ 6 Cn−r‖ϕ2rg(2r)‖Φ. (1.17)

éu?Û g ∈ W 2r
Φ , dÚn 1.4, ª (1.17)!(0.2)�

‖G(2r−1)
n f − f‖Φ 6 ‖G(2r−1)

n (f − g) − (f − g)‖Φ + ‖G(2r−1)
n g − g‖Φ

6 C(‖f − g‖Φ + n−r‖ϕ2rg(2r)‖Φ) 6 Cω2r,ϕ(f, n− 1
2 )Φ.

2 �d½n

ÚÚÚnnn 2.1 � r, m∈N0, ϕ(x)=x, I =(0,∞), U := U2r
p (ϕ, I) := {g : g(2r−1) ∈ A.C.loc(I),

g(2r), ϕ2rg(2r) ∈ L∗
Φ(I)}� L∗

Φ(I) ����56/, Kéu f ∈ U , n > 2r + m, k

‖ϕ2r+m(Gnf)(2r+m)‖Φ 6 Cn
m
2 ‖ϕ2rf (2r)‖Φ, (2.1)

Ù¥ C ��� r, m k'��~ê.
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yyy ²²² � m = 0 �dª (1.8)�ª (2.1) ¤á. � m > 0 �, d©z [15]�

(Gnf)(2r)(x) =
n2r

n!

∫∞

0

e−ttn−2rf (2r)
(nx

t

)

dt =
n2r(n − 2r)!

n!

∫∞

0

gn−2r(x, u)f (2r)
(n

u

)

du.

éu x ∈ (0,∞), n > 2r + m, dª (1.6) �

[(Gnf)(2r)](m)(x) =
n2r(n − 2r)!

n!

∫∞

0

∂m

∂xm
gn−2r(x, u)f (2r)

(n

u

)

du

=
n2r(n − 2r)!

n!
· m!

xm

∫∞

0

gn−2r(x, u)L(n−2r+1−m)
m (xu)f (2r)

(n

u

)

du

=
m!

n!x2r+m

∫∞

0

e−ttnL(n−2r+1−m)
m (t)

(nx

t

)2r

f (2r)
(nx

t

)

dt.

|^ Hölder Ø�ª, Ún 1.3 9 Cauchy-SchwarzØ�ª, �

‖ϕ2r+m(Gnf)(2r+m)‖Φ

= sup
ρ(v,Ψ)61

∣

∣

∣

∫∞

0

m!

n!

∫∞

0

e−ttnL(n−2r+1−m)
m (t)

(nx

t

)2r

f (2r)
(nx

t

)

dtv(x)dx
∣

∣

∣

6
m!

n!

∫∞

0

e−ttn|L(n−2r+1−m)
m (t)|dt sup

ρ(v,Ψ)61

∣

∣

∣

∫∞

0

(nx

t

)2r

f (2r)
(nx

t

)

v(x)dx
∣

∣

∣

=
m!

n!

∫∞

0

e−ttn
t

n
|L(n−2r+1−m)

m (t)|dt sup
ρ(v,Ψ)6 n

t

∣

∣

∣

∫∞

0

ϕ2r(u)f (2r)(u)v(u)du
∣

∣

∣

6
m!

n!
‖ϕ2rf (2r)‖Φ

∫∞

0

e−ttn|L(n−2r+1−m)
m (t)|dt

=
m!

n!
‖ϕ2rf (2r)‖Φ

(

∫∞

0

e−ttn−2r+1−m|L(n−2r+1−m)
m (t)|2dt

)
1
2
(

∫∞

0

e−ttn+2r−1+mdt
)

1
2

=
m!

n!
‖ϕ2rf (2r)‖Φ

[ (n − 2r + 1)!

m!

]
1
2
[

(n + 2r + m − 1)!
]

1
2

6 Cn
m
2 ‖ϕ2rf (2r)‖Φ.

ÚÚÚnnn 2.2 éu ϕ(x) = x, n > 4r, k

‖ϕ2r(G(2r−1)
n f)(2r)‖Φ 6 Cnr‖f‖Φ, f ∈ L∗

Φ(0,∞), (2.2)

‖ϕ2r(G(2r−1)
n f)(2r)‖Φ 6 C‖ϕ2rf (2r)‖Φ, f ∈ U. (2.3)

yyy ²²² kyª (2.2). dª (1.2)Úª (1.8) �

‖ϕ2r(G(2r−1)
n f)(2r)‖Φ =

∥

∥

∥
ϕ2r

(

2r−1
∑

j=0

1

nj
L

(n−j)
j (n)ϕj(Gnf)(j)

)(2r)∥
∥

∥

Φ

=
∥

∥

∥
ϕ2r(Gnf)(2r) +

2r−1
∑

j=2

1

nj
L

(n−j)
j (n)ϕ2r

j
∑

k=0

(

2r

k

)

k!

(

j

k

)

ϕj−k(Gnf)(2r−k+j)
∥

∥

∥

Φ

6 ‖ϕ2r(Gnf)(2r)‖Φ + C

2r−1
∑

j=2

n−
j

2

j
∑

k=0

‖ϕ2r+j−k(Gnf)(2r−k+j)‖Φ
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6 C
(

nr‖f‖Φ +

2r−1
∑

j=2

n−
j

2

j
∑

k=0

nr+ j−k

2 ‖f‖Φ

)

6 Cnr‖f‖Φ.

2yª (2.3). dª (2.1) �

‖ϕ2r(G(2r−1)
n f)(2r)‖Φ 6 ‖ϕ2r(Gnf)(2r)‖Φ + C

2r−1
∑

j=2

n−
j

2

j
∑

k=0

‖ϕ2r+j−k(Gnf)(2r−k+j)‖Φ

6 C‖ϕ2rf (2r)‖Φ + C

2r−1
∑

j=2

n−
j

2

j
∑

k=0

n
j−k

2 ‖ϕ2rf (2r)‖Φ 6 C‖ϕ2rf (2r)‖Φ.

½½½nnn 2.1 (_½n) � f ∈ L∗
Φ(0,∞), ϕ(x) = x, n > 4r, 0 < α < r, � ‖G(2r−1)

n f − f‖Φ =

O(n−α) (n → ∞), K

ω2r,ϕ(f, t)Φ = O(t2α) (t → 0+).

yyy ²²² dª (2.2), ª (2.3), ‖G(2r−1)
n f − f‖Φ = O(n−α), �

K2r,ϕ(f, n−r)Φ 6 C1n
−α + C2

(k

n

)r

K2r,ϕ(f, k−r)Φ, k > 4r.

d Berens-LorentzÚn9 K-�¼�1w���d5B��

ω2r,ϕ(f, n− 1
2 )Φ = O(n−α).

=

ω2r,ϕ(f, t)Φ = O(t2α).

|^½n 1.1Ú½n 2.1, ÒU��Xe�d½n.

½½½nnn 2.2 (�d½n) � f ∈ L∗
Φ(0,∞), ϕ(x) = x, n > 4r, Ψ ∈ ∆2, 0 < α < r, K

‖G(2r−1)
n f − f‖Φ = O(n−α) (n → ∞) ⇔ ω2r,ϕ(f, t)Φ = O(t2α) (t → 0+).

555 2.1 ½n 2.2 �%C(J'½n AÚ½n B �(JÐ. ùL²[¥�ª Gamma�f

� Gamma �f�'�Ù`:3u%C�Ý�¯, %C��p.

[ë � © z]

[ 1 ] HE Y Z. Ba spaces and Orlicz space [J]. Function Spaces and Complex Analysis, 1997, 2: 37-62.

[ 2 ] ¸+7, ÇSF&, 4I¹. Orlicz �m¥\�1w�� K-�¼��d59ÙA^ [J]. êÆÔnÆ�, 2014, 34A(1): 95-108.

[ 3 ] ¸+7, ÇSF&. Gamma �f3 Orlicz �m L∗

Φ(0,∞) ¥\ Jacobi �Ó�%C�r_Ø�ª [J]. p�A^êÆÆ�,

2016, 31A(3): 366-378.
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