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摘要: 给出了 L ipschitz 空间 Lip( �, Lp )利用多元 Cardinal样条的逼近和刻画, 给出了 Cardinal样条逼近算

子的 Bernstein 不等式以及 K - 泛函由逼近阶的控制不等式.
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表示 f 在点 x 步长为h 的 r 阶差分.当 p = ∋ 时,我们由 C 取代L ∋ , L ip (1, C ) 为 Zygmund空间, 关于

Lipschitz空间的其它方面的研究可参见文献[ 1] 等.
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Cardinal样条插值基函数 L m 由其 Fourier 变换定义如下

� � � � � � � � L̂ m ( !) (2∀)
- d/ 2 | !|

- 2m

∀
j  Zd

| !- 2∀j |
- 2m , (2m > d + 1) .

L m 具有下列性质:

引理 1
[ 3] � (1) L m  SH m ( R

d
) ;

(2) L m( j ) =
1, j = 0,

0, j , 0.
� j  Z

d
;

(3) 存在正常数 A 和a,其依赖于 d 和 m 但独立于 x , 满足 | L m( x ) | ( A ! exp(- a | x | ) , �x  

R
d
.

引理 2
[ 3] � 设 v = { v j } j  Z

d 满足 | v j | ( (1+ | j | )
�
, 是一列多项式增展序列,其中 c > 0, �> 0与

j 无关, 则存在唯一的 S ( x )  SH m( R
d
) ,满足 S ( j ) = v j , j  Z

d
且S ( x ) = ∀

j  Z
d

v j L m( x - j ) 在 R
d
的

任一紧子集上绝对一致收敛. 若 v j = P( j ) , � j  Z
d
, 其中 P ( x ) 为 m - 重调和多项式, 则 S ( x ) =

P ( x ) , �x  R
d
.

令 &  C
∋
0 ( R

d
) ,满足 supp&  [- 1, 1]

d
, & − 0,∃R

d&= 1.

� � � � � � � � � � � � � � &h( x ) = &( x / h ) ! h
- d

, ( h > 0) .

对于 f  L p ( R
d
) , ( 1 ( p ( ∋ ) , h > 0,设 f h ( x ) = ∃R

d ( f ( x ) - %r
u ( f , x ) ) &h ( u )du ,其中 %r

u 指

r - 阶差分算子.

引理 3
[ 4] � 设 f  L p ( R

d
) , (1 ( p ( ∋ ) ,则 f h  C

∋
( R

d
) 且

1.: )f h ) p ( c1 ) f ) p ;

2.: )f h ) ∋ ( c2h
- d ) f ) p , (1 ( p < ∋ ) ;

3.: ∀
v  Z

d

| f h ( hv ) |
p 1/ p

( c3h
- d/ p ) f ) p , (1 ( p ( ∋ ) ;

4.: 若 f  W
r
p ( R

d
) , (1 ( p ( ∋ ) ,则 | f - f h | l , p ( c4h

r- l
| f | r , p ,其中 | g | k , p = ∀

| �| = k

)D
�
g ) p .

设 Jm, h ( f , x ) = ∀
v  Z

d

f h ( hv ) L m( xh
- 1

- v ) .

由引理 1, 2, 类似于文献[ 4] 的证明,我们有:
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结合( i) , ( ii) ,引理 4得证.证毕.
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证毕.

定理 2 � f  L ip ( �, Lp ) ∀ ) f - Jm, 2
- j ( f ) )p = O( 2- j �

) .

证明 � 必要性由定理 1的推论可得,充分性利用引理 6和简单计算可得. 证毕.
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Approx imation of Lipschitz spaces from Cardinal splines

YANG Zhu#yuan1, L IU Yong#ping2
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Abstract: A characterizat ion of L ipschitz spaces by Cardinal splines is obtained, and meantime the Bern#
stein inequality of approx imat ion operator and the est imate of K#funct ional by approx imat ion order are ob#
tained.

Key words: L ipshitz spaces; Cardinal splines; approximation
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Existence of solution to a class of nonlinear cantilever beam equations
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Abstract: T he existence of solut ion is considered for a class of nonlinear cant ilever beam equat ions. In me#
chanics, the class of equat ions describes deformation of the elast ic beam whose one end is f ix ed and the other is

free. The character of this equat ion is that the nonlinear term contain third derivat ive of unknown funct ion. By

using of the decomposit ion of equat ion and the Leray# Schauder f ix ed point theorem, four existence theorems
are established. The main results show that the class of equat ions has at least one solution or positive solution

prov ided the ∗ height+ of nonlinear tem is appropriate on a bounded set.

Key words: nonlinear ordinary differential equation; two#point boundary value problem; solut ion and posi#
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