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1. �¢¥¤¥¨¥

� áâ âì¥ à¥è ¥âáï § ¤ ç  ¯à¥¤áâ ¢«¥¨ï áã¬¬¨àã¥¬ëå äãªæ¨©  ¡á®«îâ® áå®¤ïé¨¬¨áï
¯®çâ¨ ¢áî¤ã (¯. ¢.) àï¤ ¬¨ ¯® á¨áâ¥¬¥

'(2kt� j); k = 0; 1; : : : ; j = 0; : : : ; 2k � 1;

á¦ â¨© ¨ á¤¢¨£®¢ äãªæ¨¨ ' á ¥ã«¥¢ë¬ ¨â¥£à «®¬   ®âà¥§ª¥. �®®â¢¥âáâ¢ãîé¨© à¥§ã«ìâ â
(á«¥¤áâ¢¨¥ 4, x 3) ãáâ  ¢«¨¢ ¥âáï ª ª á«¥¤áâ¢¨¥ ¡®«¥¥ ®¡é¨å à¥§ã«ìâ â®¢ (â¥®à¥¬  2 ¨ á«¥¤áâ¢¨¥
2, x 3) ® ¯à¥¤áâ ¢«¥¨¨ ¢ Lp â¥¬¨ ¦¥ àï¤ ¬¨, áå®¤ïé¨¬¨áï ®à¬ «ì® \¯® ¯ çª ¬". �®á«¥¤¨©
à¥§ã«ìâ â ¯®«ãç¥ ª ª á«¥¤áâ¢¨¥ ¥à ¢¥áâ¢ ¤«ï ª®¬¯®¥â®¢ áã¬¬¨àã¥¬ëå äãªæ¨© ¯® í«¥-
¬¥â ¬ á¨áâ¥¬ë (â¥®à¥¬  1 ¨ á«¥¤áâ¢¨¥ 1, x 2).

2. �¥à ¢¥áâ¢  ¤«ï ª®¬¯®¥â®¢

�ãáâì äãªæ¨ï '(t) ã¤®¢«¥â¢®àï¥â ãá«®¢¨ï¬

supp' � [0; 1]; ' 2 Lp(0; 1); 1 � p � 1;
Z 1

0
'(t)dt 6= 0:

�ç¨â ï ¯ à ¬¥âà p 2 [1;1] ä¨ªá¨à®¢ ë¬, ¯®« £ ¥¬

'k;j(t) = 2k=p'(2kt� j); k = 0; 1; : : : ; j = 0; : : : ; 2k � 1: (1)

�¥¬¥©áâ¢® äãªæ¨© (1)  §ë¢ ¥âáï á¨áâ¥¬®© á¦ â¨© ¨ á¤¢¨£®¢ äãªæ¨¨ '. �«ï äãªæ¨¨ f 2
Lq(0; 1), p�1+q�1 = 1, ®¡®§ ç¨¬ ª®íää¨æ¨¥âë �ãàì¥ ¯® í«¥¬¥â ¬ á¨áâ¥¬ë á¦ â¨© ¨ á¤¢¨£®¢
äãªæ¨¨ '

hf; 'k;ji =
Z 1

0

f(t)'k;j(t)dt; k = 0; 1; : : : ; j = 0; : : : ; 2k � 1:

�¥®à¥¬  1. �«ï «î¡®© äãªæ¨¨ f 2 Lq(0; 1), p�1 + q�1 = 1, ¨¬¥¥¬

Akfkq � lim
k!1

� 2k�1X
j=0

jhf; 'k;jij
q

�1=q
; (2)

£¤¥

A =
����
Z 1

0
'(t)dt

����:
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�®ª § â¥«ìáâ¢®. �¢¨¤ã ®¤®à®¤®áâ¨ ¥à ¢¥áâ¢  (2) ¡¥§ ®£à ¨ç¥¨ï ®¡é®áâ¨ ¬®¦®
áç¨â âì, çâ® A = 1. �ãáâì n = 0; 1; : : : �¡®§ ç¨¬

In;m =
Z (m+1)2�n

m2�n
f(t)dt (3)

¨ à áá¬®âà¨¬ äãªæ¨î   [0; 1)

fn(t) = 2nIn;m; t 2 [m2�n; (m+ 1)2�n);

£¤¥ m = 0; : : : ; 2n � 1. �¨¤®, çâ®

kfnkq = 2n=p
� 2n�1X

m=0

jIn;mj
q

�1=q
: (4)

�«¥¤ãîé¨¥ á®®â®è¥¨ï å®à®è® ¨§¢¥áâë:
1) kfnkq � kfkq, 1 � q � 1;
2) kf � fnkq ! 0 ¯à¨ n!1, 1 � q <1;
3) f(t) = lim

n!1
fn(t) ¯. ¢.   [0; 1].

�âáî¤  ¢ëâ¥ª ¥â, çâ® ¤«ï ¢á¥å q 2 [1;1] ¨¬¥¥¬

kfkq = sup kfnkq: (5)

�ãáâì !(t) | ¯¥à¨®¤¨ç¥áª ï äãªæ¨ï á ¯¥à¨®¤®¬ 1 â ª ï, çâ® !(t) = '(t) ¤«ï t 2 [0; 1). �®£« á®
«¥¬¬¥ �¥©¥à  (á¬.,  ¯à., [1], á. 64), á®®â®è¥¨¥

lim
�!+1

Z 1

0
g(t)!(�t)dt =

Z 1

0
g(t)dt

Z 1

0
!(t)dt

á¯à ¢¥¤«¨¢® ¤«ï «î¡®© äãªæ¨¨ g 2 Lq(0; 1). �ë¡¥à¥¬ äãªæ¨î

g(t) =

(
f(t); t 2 [m2�n; (m+ 1)2�n);

0; t 2 [0; m2�n) [ [(m+ 1)2�n; 1):

�®£¤ , ®¡®§ ç ï

In;m(�) =
Z (m+1)2�n

m2�n
f(t)!(�t)dt

¨ ãç¨âë¢ ï ®¡®§ ç¥¨¥ (3) ¨ ®¯à¥¤¥«¥¨¥ äãªæ¨¨ !(t), ¯®«ãç¨¬

lim
�!+1

In;m(�) = In;m

Z 1

0

'(t)dt:

�«¥¤®¢ â¥«ì®, � 2n�1X
m=0

jIn;mj
q

�1=q
= lim

�!+1

� 2n�1X
m=0

jIn;m(�)j
q

�1=q
; (6)

â. ª.

A =
����
Z 1

0

'(t)dt
���� = 1:

�ãáâì k > n ¨ � = 2k. �ëç¨á«¨¬

In;m(2
k) =

Z (m+1)2�n

m2�n
f(t)!(2kt)dt =

(m+1)2k�n�1X
j=m2k�n

Z (j+1)2�k

j2�k
f(t)!(2kt)dt; (7)

¯à¨ç¥¬ ¯®«ã¨â¥à¢ « [m2�n; (m+1)2�n) à §¡¨â   2k�n ¯®«ã¨â¥à¢ «®¢ [j2�k; (j+1)2�k). � ª
¥âàã¤® ¢¨¤¥âì,

j = m2k�n; : : : ; (m+ 1)2k�n � 1;
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çâ® ¨ ®¯à¥¤¥«ï¥â ¯à¥¤¥«ë áã¬¬¨à®¢ ¨ï ¢ (7). � ¬¥â¨¬ ¤ «¥¥, çâ® ¤«ï t 2 [j2�k; (j + 1)2�k)
¨¬¥¥¬ 2kt� j 2 [0; 1). �®£¤  ¯® ®¯à¥¤¥«¥¨î äãªæ¨¨ !(t) ¤«ï â ª¨å t ¯®«ãç ¥¬

!(2kt) = !(2kt� j) = '(2kt� j) = 2�k=p'k;j(t):

� ¯®á«¥¤¥¬ à ¢¥áâ¢¥ ãç«¨ ®¯à¥¤¥«¥¨¥ (1) á¨áâ¥¬ë f'k;jg. �®§¢à é ïáì ª (7), ¡ã¤¥¬ ¨¬¥âì

In;m(2
k) = 2�k=p

(m+1)2k�n�1X
j=m2k�n

hf; 'k;ji; (8)

â. ª.

hf; 'k;ji =
Z 1

0

f(t)'k;j(t)dt =
Z (j+1)2�k

j2�k
f(t)'k;j(t)dt (9)

¢ á¨«ã ¢ª«îç¥¨ï supp'k;j � [j2�k; (j + 1)2�k], ¥¯®áà¥¤áâ¢¥® ¢ëâ¥ª îé¥£® ¨§ ¢ª«îç¥¨ï
supp' � [0; 1] ¨ ®¯à¥¤¥«¥¨ï (1). �§ à ¢¥áâ¢  (8), ¯®«ì§ãïáì ¥à ¢¥áâ¢®¬ ��¥«ì¤¥à ,  å®¤¨¬

jIn;m(2
k)j�2�k=p

� (m+1)2k�n�1X
j=m2k�n

1
�1=p� (m+1)2k�n�1X

j=m2k�n

jhf; 'k;jij
q

�1=q

=2�n=p
� (m+1)2k�n�1X

j=m2k�n

jhf; 'k;jij
q

�1=q
:

�âáî¤ 
� 2n�1X

m=0

jIn;m(2k)jq
�1=q

� 2�n=p
� 2n�1X

m=0

(m+1)2k�n�1X
j=m2k�n

jhf; 'k;jij
q

�1=q
= 2�n=p

� 2k�1X
j=0

jhf; 'k;jij
q

�1=q
:

�®«ãç¥®¥ ¥à ¢¥áâ¢® á¯à ¢¥¤«¨¢® ¤«ï ¢á¥å k > n. �®¤áâ ¢«ïï ¥£® ¢ ¯à ¢ãî ç áâì á®®â®è¥-
¨ï (6), ¨¬¥¥¬ � 2n�1X

m=0

jIn;mj
q

�1=q
� 2�n=p lim

k!1

� 2k�1X
j=0

jhf; 'k;jij
q

�1=q
:

�â® ¥à ¢¥áâ¢® ¢¬¥áâ¥ á à ¢¥áâ¢ ¬¨ (4) ¨ (5) ¤ ¥â ¨áª®¬®¥ ¥à ¢¥áâ¢® (2).

�à¥¤«®¦¥¨¥ 1. �«ï «î¡®© äãªæ¨¨ f 2 Lq(0; 1), p�1 + q�1 = 1, ¨ «î¡®£® k = 0; 1; : : :

� 2k�1X
j=0

jhf; 'k;jij
q

�1=q

� Bkfkq;

£¤¥

B =
�Z 1

0

j'(t)jpdt
�1=p

:

�®ª § â¥«ìáâ¢®. �ç¨âë¢ ï (9) ¨ ¯à¨¬¥ïï ¥à ¢¥áâ¢® ��¥«ì¤¥à ,  å®¤¨¬

jhf; 'k;jij �

�Z (j+1)2�k

j2�k
jf(t)jqdt

�1=q�Z (j+1)2�k

j2�k
j'k;j(t)j

pdt

�1=p
:

�® ®¯à¥¤¥«¥¨î (1) á¨áâ¥¬ë f'k;jg ¨¬¥¥¬�Z (j+1)2�k

j2�k
j'k;j(t)j

pdt

�1=p

=
�
2k
Z (j+1)2�k

j2�k
j'(2kt� j)jpdt

�1=p
=
�Z 1

0
j'(t)jpdt

�1=p
= B:

� ª¨¬ ®¡à §®¬,
� 2k�1X

j=0

jhf; 'k;jij
q

�1=q
� B

� 2k�1X
j=0

Z (j+1)2�k

j2�k
jf(t)jqdt

�1=q

= Bkfkq

¤«ï «î¡®£® k = 0; 1; : : :
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�¥¯®áà¥¤áâ¢¥® ¨§ â¥®à¥¬ë 1 ¨ ¯à¥¤«®¦¥¨ï 1 ¢ëâ¥ª ¥â

�«¥¤áâ¢¨¥ 1. �«ï «î¡®© äãªæ¨¨ f 2 Lq(0; 1), p�1 + q�1 = 1, ¨ «î¡®£® ¡¥áª®¥ç®£® ¬®-
¦¥áâ¢  K � f0g [ N ¨¬¥¥â ¬¥áâ®

Akfkq � sup
k2K

� 2k�1X
j=0

jhf; 'k;jij
q

�1=q
� Bkfkq; (10)

£¤¥

A =
����
Z 1

0
'(t)dt

����; B =
�Z 1

0
j'(t)jpdt

�1=p

3. �à¥¤áâ ¢«¥¨¥ áã¬¬¨àã¥¬ëå äãªæ¨© àï¤ ¬¨
¯® á¨áâ¥¬¥ á¦ â¨© ¨ á¤¢¨£®¢

�ãáâì ¯®-¯à¥¦¥¬ã äãªæ¨ï '(t) ¨¬¥¥â ®á¨â¥«ì supp' � [0; 1]. �«ï k = 0; 1; : : : ®¡®§ ç¨¬

Vk(') =
�
f : f(t) =

2k�1X
j=0

cj'(2kt� j)
�
:

�¥®à¥¬  2. �ãáâì ' 2 Lp(0; 1), 1 � p <1,

Z 1

0
'(t)dt 6= 0: (11)

�®£¤  ¤«ï «î¡®© ¯®á«¥¤®¢ â¥«ì®áâ¨ ¥®âà¨æ â¥«ìëå æ¥«ëå ç¨á¥«

k1 < k2 < � � � < ki < � � �

á¨áâ¥¬  ¯à®áâà áâ¢ fVki(')g ï¢«ï¥âáï á¨áâ¥¬®© ¯à¥¤áâ ¢«¥¨ï ¢ ¯à®áâà áâ¢¥ Lp(0; 1)
®à¬ «ì® áå®¤ïé¨¬¨áï àï¤ ¬¨, â. ¥. ¤«ï «î¡®© äãªæ¨¨ f 2 Lp(0; 1)  ©¤ãâáï äãªæ¨¨

fki 2 Vki(') â ª¨¥, çâ®

f =
1X
i=1

fki

(áå®¤¨¬®áâì ¢ Lp) ¨
1X
i=1

kfkikp <1:

�®ª § â¥«ìáâ¢®. �®«®¦¨¬ ni = 2ki , i 2 N, ¨ ¯®   «®£¨¨ á à ¢¥áâ¢®¬ (1) ®¡®§ ç¨¬

	ij(t) = n1=pi '(nit� j); i 2 N; j = 0; : : : ; ni � 1: (12)

�ãáâì Mp | ¯à®áâà áâ¢® ç¨á«®¢ëå á¥¬¥©áâ¢

x = fxijg; i 2 N; j = 0; : : : ; ni � 1;

á ®à¬®©

kxk1;p =
1X
i=1

� ni�1X
j=0

jxij j
p

�1=p
<1:

�¯à¥¤¥«¨¬ «¨¥©ë© ®¯¥à â®à T :Mp ! Lp(0; 1) ¯® ä®à¬ã«¥

Tx =
1X
i=1

ni�1X
j=0

xij	ij :
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�¬¥¥¬

kTxkp �
1X
i=1


ni�1X
j=0

xij	ij


p

=
1X
i=1

� ni�1X
j=0

Z (j+1)=ni

j=ni

jxijn
1=p
i '(nit� j)jpdt

�1=p
=

=
1X
i=1

� ni�1X
j=0

jxij j
p

Z 1

0

j'(t)jpdt
�1=p

= Bkxk1;p: (13)

� ¯¥à¢®¬ à ¢¥áâ¢¥ æ¥¯®çª¨ ¢®á¯®«ì§®¢ «¨áì ¢ª«îç¥¨¥¬ supp	ij � [j=ni; (j + 1)=ni], ¥¯®-
áà¥¤áâ¢¥® ¢ëâ¥ª îé¨¬ ¨§ ¢ª«îç¥¨ï supp' � [0; 1] ¨ ®¯à¥¤¥«¥¨ï (12) á¨áâ¥¬ë f	ijg. � ª¨¬
®¡à §®¬, ®¯¥à â®à T ®£à ¨ç¥.

�¨¤®, çâ® á®¯àï¦¥ë¬ ª ¯à®áâà áâ¢ãMp ¡ã¤¥â ¯à®áâà áâ¢® Nq, p�1+q�1 = 1, ç¨á«®¢ëå
á¥¬¥©áâ¢ y = fyijg, i 2 N, j = 0; : : : ; ni � 1, á ®à¬®©

kyk1;q = sup
i2N

� ni�1X
j=0

jyij j
q

�1=q
<1;

¯à¨ç¥¬

hy; xi =
1X
i=1

ni�1X
j=0

xijyij

| ®¡é¨© ¢¨¤ äãªæ¨® «  ¢ ¯à®áâà áâ¢¥ Mp.
� áá¬®âà¨¬ á®¯àï¦¥ë© ®¯¥à â®à T � : Lq(0; 1) ! Nq. �¬¥¥¬

hT �f; xi = hf; Txi =
1X
i=1

ni�1X
j=0

xijhf;	iji;

®âªã¤ 
T �f = fhf;	ijig; i 2 N; j = 0; : : : ; ni � 1:

�®« £ ï ¢ á«¥¤áâ¢¨¨ 1 â¥®à¥¬ë 1 ¬®¦¥áâ¢® K = fkig, ãç¨âë¢ ï, çâ® 	ij = 'ki;j ¢¢¨¤ã (1) ¨
(12), ¯®«ãç¨¬ á®£« á® (10)

Akfkq � sup
i2N

� ni�1X
j=0

jhf;	ijij
q

�1=q
� Bkfkq:

�®-¤àã£®¬ã ¨¦îî ®æ¥ªã ¢ ¯®á«¥¤¨å ¥à ¢¥áâ¢ å ¬®¦® § ¯¨á âì ¢ ¢¨¤¥

Akfkq � kT �fk1;q;

¯à¨ç¥¬ ¢ á¨«ã ãá«®¢¨ï (11)

A =
����
Z 1

0
'(t)dt

���� > 0:

�«¥¤®¢ â¥«ì®, á®¯àï¦¥ë© ®¯¥à â®à T � ï¢«ï¥âáï ¨ê¥ªæ¨¥©,   ®¯¥à â®à T | áîàê¥ªæ¨¥© ([2],
á. 18{20). �®á«¥¤¥¥ ®§ ç ¥â, çâ® ¤«ï «î¡®© äãªæ¨¨ f 2 Lp(0; 1)  ©¤¥âáï ç¨á«®¢®¥ á¥¬¥©áâ¢®
x = fxijg 2Mp â ª®¥, çâ®

f = Tx =
1X
i=1

fki ; fki =
ni�1X
j=0

xij	ij :

�¢¨¤ã (12) fki ¯à¨ ¤«¥¦¨â Vki('), ¯à¨ íâ®¬, ãç¨âë¢ ï (13), ¨¬¥¥¬

1X
i=1

kfkikp =
1X
i=1


ni�1X
j=0

xij	ij


p

= Bkxk1;p <1: �
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�à¥¤«®¦¥¨¥ 2. �ãáâì ¤«ï n 2 N ¯® ¯à¥¤áâ ¢«¥¨î n=2k+j, k=0; 1; : : : ; j=0; : : : ; 2k�1,

'n(t) = '(2kt� j): (14)

�á«¨ ®¤¨ ¨§ àï¤®¢

1X
n=1

cn'n;
1X
k=0

2k+1�1X
n=2k

cn'n (15)

áå®¤¨âáï ¯® ®à¬¥ ¯à®áâà áâ¢  Lp(0; 1), â® ¤àã£®© â ª¦¥ áå®¤¨âáï, ¨ ¨å áã¬¬ë á®¢¯ ¤ îâ.

�®ª § â¥«ìáâ¢®. �ç¥¢¨¤®, ¯®á«¥¤®¢ â¥«ì®áâì ç áâ¨çëå áã¬¬

�m =
m�1X
k=0

2k+1�1X
n=2k

cn'n

¢â®à®£® àï¤  ¢ (15) ï¢«ï¥âáï ¯®¤¯®á«¥¤®¢ â¥«ì®áâìî ç áâ¨çëå áã¬¬

SN =
NX
n=1

cn'n

¯¥à¢®£® àï¤  ¢ (15). �®íâ®¬ã, ¥á«¨ áå®¤¨âáï ¯¥à¢ë© àï¤, â® ª â®© ¦¥ áã¬¬¥ áå®¤¨âáï ¨ ¢â®à®©.
� ¤àã£®© áâ®à®ë, á¯à ¢¥¤«¨¢® ¯à¥¤áâ ¢«¥¨¥

SN(t) =

(
�m+1(t); 0 � t < (i+ 1)2�m;

�m(t); (i+ 1)2�m < t � 1;
(16)

£¤¥ N = 2m+ i, m = 0; 1; : : : , i = 0; : : : ; 2m� 1. � á ¬®¬ ¤¥«¥, á ãç¥â®¬ ®¯à¥¤¥«¥¨ï (14) äãªæ¨©
f'ng ¨¬¥¥¬

SN(t) =
NX
n=1

cn'n(t) =
m�1X
k=0

2k�1X
j=0

ck;j'(2
kt� j) +

iX
j=0

cm;j'(2
mt� j);

£¤¥ cn = ck;j ¤«ï n = 2k + j. � «¥¥ § ¬¥â¨¬, çâ®

iX
j=0

cm;j'(2mt� j) =

8>><
>>:

2m�1X
j=0

cm;j'(2
mt� j); 0 � t < (i+ 1)2�m;

0; (i+ 1)2�m < t � 1;

â. ª. supp'(2mt� j) � [j2�m; (j+1)2�m]. �®¯®áâ ¢«ïï ¯®á«¥¤¥¥ à ¢¥áâ¢®, ¯®á«¥¤îî æ¥¯®çªã
à ¢¥áâ¢ ¨ ®¯à¥¤¥«¥¨¥ �m, ¯®«ãç ¥¬ ¯à¥¤áâ ¢«¥¨¥ (16).

�à¥¤¯®«®¦¨¬ â¥¯¥àì, çâ® ¢â®à®© àï¤ ¢ (15) áå®¤¨âáï ª äãªæ¨¨ f , â. ¥. ¤«ï ¯à®¨§¢®«ì®£®
" > 0 ¨¬¥¥¬ kf � �mkp < ", m � m("). �®£¤    ®á®¢ ¨¨ ¯à¥¤áâ ¢«¥¨ï (16) ¤«ï N � 2m(")

¡ã¤¥¬ ¨¬¥âì
kf � SNkp � kf � �mkp + kf � �m+1kp < 2";

â. ¥. ¯¥à¢ë© àï¤ ¢ (15) â ª¦¥ áå®¤¨âáï.

�«¥¤áâ¢¨¥ 2. �ãáâì äãªæ¨ï ' 2 Lp(0; 1) ¨¬¥¥â ®â«¨çë© ®â ã«ï ¨â¥£à « (11). �®£¤ 
¯®á«¥¤®¢ â¥«ì®áâì äãªæ¨© f'ng ï¢«ï¥âáï á¨áâ¥¬®© ¯à¥¤áâ ¢«¥¨ï ¢ ¯à®áâà áâ¢¥ Lp(0; 1)
àï¤ ¬¨, áå®¤ïé¨¬¨áï ®à¬ «ì® \¯® ¯ çª ¬", â. ¥. ¤«ï «î¡®© äãªæ¨¨ f 2 Lp(0; 1)  ©¤¥âáï
ç¨á«®¢ ï ¯®á«¥¤®¢ â¥«ì®áâì fcng â ª ï, çâ®

f =
1X
n=1

cn'n (17)
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(áå®¤¨¬®áâì ¢ Lp) ¨

1X
k=0


2k+1�1X
n=2k

cn'n


p

<1: (18)

�®ª § â¥«ìáâ¢®. � ¬¥â¨¬, çâ®

2k+1�1X
n=2k

cn'n 2 Vk('):

�à¨¬¥¨¬ â¥®à¥¬ã 2 ª á¨áâ¥¬¥ ¯à®áâà áâ¢ fVk(')g, k = 0; 1; : : : �®«ãç¨¬, çâ® ¯à®¨§¢®«ì ï
äãªæ¨ï f 2 Lp(0; 1) ¯à¥¤áâ ¢¨¬  àï¤®¬

f =
1X
k=0

2k+1�1X
n=2k

cn'n;

¯à¨ç¥¬ â ª¨¬, çâ® ¢ë¯®«¥® ãá«®¢¨¥ (18). �®£« á® ¯à¥¤«®¦¥¨î 2 á¯à ¢¥¤«¨¢® â ª¦¥ ¯à¥¤-
áâ ¢«¥¨¥ (17).

�«¥¤áâ¢¨¥ 3. �ãáâì äãªæ¨ï ' 2 L(0; 1) ¨¬¥¥â ®â«¨çë© ®â ã«ï ¨â¥£à « (11). �®£¤ 
¯®á«¥¤®¢ â¥«ì®áâì äãªæ¨© f'ng ï¢«ï¥âáï á¨áâ¥¬®© ¯à¥¤áâ ¢«¥¨ï ¢ ¯à®áâà áâ¢¥ L(0; 1)
®à¬ «ì® áå®¤ïé¨¬¨áï àï¤ ¬¨, â. ¥. ¤«ï «î¡®© äãªæ¨¨ f 2 L(0; 1)  ©¤¥âáï ç¨á«®¢ ï ¯®-
á«¥¤®¢ â¥«ì®áâì fcng â ª ï, çâ® á¯à ¢¥¤«¨¢® ¯à¥¤áâ ¢«¥¨¥ (17) (á® áå®¤¨¬®áâìî ¢ L) ¨
1P
n=1

kcn'nk1 <1.

�®ª § â¥«ìáâ¢®. � á¨«ã ¢ª«îç¥¨ï supp'n � [j2�k; (j + 1)2�k], n = 2k + j, ¨¬¥¥¬

����
2k+1�1X
n=2k

cn'n(t)
���� =

2k+1�1X
n=2k

jcn'n(t)j

¤«ï ¢á¥å t =2 fj2�k : j = 0; : : : ; 2k � 1g. �«¥¤®¢ â¥«ì®,


2k+1�1X
n=2k

cn'n


1

=
2k+1�1X
n=2k

kcn'nk1:

�áâ «®áì ¯à¨¬¥¨âì á«¥¤áâ¢¨¥ 2 ¯à¨ p = 1.

�§ â¥®à¥¬ë �¥¯¯®{�¥¢¨ ¨ á«¥¤áâ¢¨ï 3 ¢ëâ¥ª ¥â

�«¥¤áâ¢¨¥ 4. �ãáâì äãªæ¨ï ' 2 L(0; 1) ¨¬¥¥â ®â«¨çë© ®â ã«ï ¨â¥£à « (11). �®£¤ 
¯®á«¥¤®¢ â¥«ì®áâì äãªæ¨© f'ng ï¢«ï¥âáï á¨áâ¥¬®© ¯à¥¤áâ ¢«¥¨ï ¢ ¯à®áâà áâ¢¥ L(0; 1) àï-
¤ ¬¨,  ¡á®«îâ® áå®¤ïé¨¬¨áï ¯. ¢., â. ¥. ¤«ï «î¡®© äãªæ¨¨ f 2 L(0; 1)  ©¤¥âáï ç¨á«®¢ ï

¯®á«¥¤®¢ â¥«ì®áâì fcng â ª ï, çâ® ¯. ¢.   ®âà¥§ª¥ [0; 1] f(t) =
1P
n=1

cn'n(t), ¯à¨ç¥¬

1X
n=1

jcn'n(t)j <1:

� ¬¥ç ¨¥. � ª ¥âàã¤® ¢¨¤¥âì ¨§ ä®à¬ã«¨à®¢ª¨ â¥®à¥¬ë 2, á«¥¤áâ¢¨ï 2{4 ®áâ ãâ-
áï á¯à ¢¥¤«¨¢ë¬¨, ¥á«¨ ¨§ ¯®á«¥¤®¢ â¥«ì®áâ¨ f'ng ¨áª«îç¨âì ¯à®¨§¢®«ì®¥ ª®¥ç®¥ ç¨á«®
äãªæ¨© ¨«¨ ¤ ¦¥ ¥ª®â®àë¥ ¡¥áª®¥çë¥ ¯®¤á¨áâ¥¬ë.

�«¥¤áâ¢¨ï 2{4 ¤®¯®«ïîâ à¥§ã«ìâ âë áâ âì¨ [3].
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