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Annotatsiya: -ketliklarning Lebeg fazolari 

  ,,TLp  fazolardagi va ketma-ketliklarning pl  fazolardagi funksionallarning 

 

 Lebeg fazolari, , funksional, , -

, izomorf, F.Riss, Shteyngaus, N.Danfort, D.Gilbert. 

 

Lebeg fazolari     







 

p

T

p dtxx
1

 ,  p1  

shartni qanoatlantiruvchi  ,, TSx  

funksiyalar pL    p1  fazolar fanga birinchi marta F.Riss tomonidan (1910 y.), 1L  

         

keyinchalik N.Danfort va Shvarts ishlari orqali kirib keldi. 

  ,,TS , NT  ,    natural sonlar 

          

     -ketliklar sinfi  s  ga aylanadi. Ushbu 

qaralayotgan holda  ,,TLP  fazo Pl  kabi belgilanadi. pl  fazolar fanga birinchi marta 

F.Riss tomonidan, 2l  fazo esa  avvalroq D.Gilbert tomonidan kiritilgan.  

1. pl  -

Ushbu tasdiqni isbot qilamiz. 



 

179 
 

Tasdiq.  p1  va 111  qp   pl  fazodagi f  chiziqli uzluksiz 

 

  





1k

kkxf  ,     p
kk lx  
1 ,  

formula bilan aniqlanadi, bu erda   1kky    ql  dagi ixtiyoriy element. Shuningdek, 

qlyf  . 

Isboti. Endi   

 

shartni qanoatlantiruvchi barcha  nxx   ketma-ketliklardan iborat va unda  

elementning normasi 

 

tenglik bilan aniqlanadi.  

Agar biz  sonni 111  qp  munosabatdan aniqlasak, u holda  fazo  fazoga 

      fazoning ixtiyoriy  elementi 

yordamida  fazoda 

       (1) 

chiziqli funksionalni aniqlaymiz. Dastlab, (1

absolyut yaqinlashuvchi e     natural son 

uchun 

       (2) 

   yozishda biz Gyolder tengsizligidan foydalandik. Bu 

erdan (1  

funksional  uchun quyidagi munosabatlar kelib chiqadi: 
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. 

Demak, (1) tenglik bilan aniqlangan  funksional chiziqli va uzluksiz. Agar  

elementning hadlarini 

 

(agar         ega 

 

. 

Biz  va  ekanligini hisobga olsak, 

 

Demak, 

. 

   fazodagi ixtiyoriy  chiziqli uzluksiz funksional (1) 

 

Shunday qilib  va  fazolarning izomorfligi isbotlandi. Xususan, 

 da  kelib chiqadi. Shuning uchun   -  



 

Endi 0c  fazoni qaraymiz.   1
0 * lc   ekanlini isbotlaymiz. Bu tenglikni izomorfizm 

aniqligida tushunish kerak. 

Tasdiq. 0c  fazodagi f   
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 ,    3  

formula bilan aniqlanadi, bu erda   1kky    1l  dagi ixtiyoriy element. Shuningdek, 
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
p 1, 11   qpq

2p 
2 2 2
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1l
yf  . 

Isboti.  0c  fazoda  A  shart bajariladi, u holda (3) formula funksionalning 

  *0cf   va   1
~~

kkx  , bu erda 









nk
nkk

k ,0
,sign~ 

 , 

 0
~ cx   va 1~ x , u holda 

  fxf
n

k
k 

1

~  . 

n   

f
k

k 


1
 , 

 1ly  va fy
l
1   

Agar 1ly   

xy l
k

kk
k

kk  







1

11
max  . 

 f chiziqli funksional va 1lyf  . Demak, 1lyf  . 

Endi c  fazoni qaraymiz.   1* lc   ekanlini isbotlaymiz. Bu tenglikni izomorfizm 

aniqligida tushunish kerak. 

c  fazo BIF emas.  U holda c  

 

c  fazosida quyidagi vektorlarni aniqlaymiz: 
 ...,1,...,1,10 e  


















...,0,1,0,...,0,0
1


k

ke , Nk  . 

Natijada har bir   cx n    elementni 

 






1

000 lim
n

nnn
eex   

 kk



 lim0 . 



 

182 
 

Aytaylik, *cf    

       





1

00000000
k

kkexfefxf   

bunda  00 ef  va  nn ef , Nn . 

Endi  xf         

Buning uchun n  sonlarni nn sign     Nm  sonini 

tayinlab,     cx n
m  ~  nuqtani quyidagicha saylab olamiz:  









mn
mnn

n ,0
,sign~ 

  . 

U holda   1mx . Natijada 

   fxf
m

n
n

m

n
nn

m  
 11

~  . 

Nm  ning ixtiyoriyligidan, m    






f
n

k
1
 , 

   1ln  . Demak, har bir   cx n    elementi uchun 


1n
nn  qator 

absolyut yaqinlashuvchi va 

  





1

00
n

nnxf  .      (4) 

Demak, agar *cf         cx n       

kk



 lim0 ,  const0  va   1ln  . Yuqoridadek, Nm  sonini tayinlab   cx nm    

nuqtani saylab olamiz:  









mn
mn

n ,
,

0

n




   ( n  sonlari yuqorida aniqlandi). 

U holda 1x , 00 lim  
 nn

 va 

  





1

0
1

0
mn

n

m

n
nmxf  . 

Bundan 
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   m
x

xfxff 
1

sup  

va m  da 

f
n

n 


1
0  . 

Har bir   1ly k    element (4) formula yordamida c  fazodagi biror uzluksiz chiziqli 

f  funksionalni aniqlaydi va shu bilan birga 







1

0
k

kf   

 1* lc  . Bu tenglikni izomorfizm aniqligida tushunish 

kerak. 

Endi         - 

chegaralangan ketma-  
tasdiqni isbotini keltiramiz. Bu tenglikni izomorfizm aniqligida tushunish kerak. 

 ...,,...,, 21 n   bo 

  





1i

iixxf   ,   1lxx i            (5) 

formula 1l  fazoda chiziqli funksionalni aniqlaydi. 

f  ning uzluksizligi 

 
11

sup
l

xxxf
m

i
ik

k
  




, 

 

m
f            (6) 

tensizligidan kelib chiqadi. 

Endi 1l  

isbotlaymiz. 

1l   fazosida quyidagi vektorlarni qaraylik: 


















...,0,1,0,...,0,0
1


n

ne , Nn . 

1 1 m

m
1
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U holda   1lxx n   elementni 







1i

iiexx  

   



n

i
ii

n exx
1

 uchun 

  0
1

 


nj
i

n xxx . 

*1lf    

    












































11111
limlim

i
ii

i
ii

n

i
iin

n

i
iini

ii xefxexfexfexfxf  , 

bunda   Nief ii  , . 

  fef ii   

dan   mi  . Demak, 

fk
k

m
  sup .    (7) 

(6) va (7) dan f   ml *1 . 

2. pL   

X   ,,T  dagi IF va    - X  da aniqlangan f  chiziqli 

funksional uchun, Xxxn , , deyarli hamma erda   0txn  va deyarli hamma erda 

   txtxn      0nxf  kelib chiqsa, f  chiziqli funksional tartibli 

uzluksiz deb ataladi. X  dagi barcha  o -

 ~
nX  orqali belgilaymiz. 

Yuqoridagi nazariyani  ,,TLp , (   -chekli) fazolarga tatbiq qilamiz. (

 p1     -chekli bo 

Tasdiq.  p1  va 111  qp    ,,TLp  fazodagi f  chiziqli uzluksiz 

 

     
T

dtytxxf  ,   pLx ,       1  

formula bilan aniqlanadi, bu erda y   ,,TLq  dagi ixtiyoriy element. Shuningdek, 
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qL
yf  .       2  

Isboti.  ,,TLp  fazoda )(A  shart bajariladi. Unda,  1  formula chiziqli uzluksiz 

  2  tenglikni isbotlaymiz. 

 

 

 























1,sup

1,
1

ptyvrai

pdty
yf

Tt

q

T

q

Lq


 

1) Dastlab  p1   

          xydtxdtydtytxxf qL

p

T

p
q

T

q

T


















 

11

  

tengsizlikni hosil qilamiz. Demak, qL
yf  . 

Teskari tengsizlikni isbotlash uchun, ushbu funksiyani qaraymiz: 

   tytytx q sign)(~ 1 . 

Unda    qqpp tytytx   )1()(~ . Demak, pLx ~  va  

      p
q

L

p
q

q

T

q
p

T

p
qydtydtxx 




















 

11

~~  . 

Bundan quyidagini hosil qilamiz: 

        







 

TT

dtytx
x

dtytx
xx

xff  ~
~
1~

~
1

~
~

 

    qq L
p

q

L
T

q yydty
x

 










11

~
1  . 

Demak, qL
yf  . 

2) Endi 1p   

  Qtyvraiy
Tt

L



 sup . 

Ravshanki, Qf    0  

A   
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   QtyTtA : . 

   0A . Quyidagi funksiyani aniqlaymiz: 

   








.,0
,,sign~

At
Atty

tx  

Ravshanki, 1~ Lx  va    Adtxx
T

   ~~ . Unda  

          







 

TT

dty
A

dtytx
Ax

xff 





1~1
~
~

 

         





  QAQ
A

dty
A T

11 . 

  ning ixtiyoriyligidan Qf   kelib chiqadi. Demak, 
L

yf . 

 ,, TL  fazodagi f  hi haqidagi 

ushbu teoremani isbotsiz keltiramiz. 

Tasdiq.  ,, TL  fazodagi f   

   
T

dtxxf  ,       4  

formula bilan aniqlanadi, bu erda    ,ba  dagi ixtiyoriy element. Shuningdek, 

f . 

     *pq LfLy  ,  1  formula bilan aniqlangan, 

 * Lfba ,  4  formula bilan aniqlangan,  akslantirishlar mos ravishda, qL  

ning  *pL ga va ba  ning  *L      

aytganda, qL  fazo pL    p1     qp LL *  kabi yoziladi. 
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