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O  n p n 6 j r a > K e H H n  b  c p e ^ H e M  

, a ; i i ( I ) ( I ) e p e H i i ; H p y e M B ix  ( p y m o j H H  

n O J IH H O M a M H  P o r 0 3 H H C K O r O

A . r .  JleMHeHKo

IlycTb WqH[u>]l -  KJiacc 2iv -  nepno,zmHecKMX cyMMnpyeMbix (J)yHKKUHM 

/ ( x ) ,  MMeiomnx paBHoe Hyjiio cpe^Hee 3HaneHne Ha nepHone u 3aaaHHyio 

Ma>KopaiiTy io(t )  MHTerpajibnoro MO^yjm HenpepbiBHOCTM r -o i i  npoi«BO,aHOH; 

^ l ( / ( t ) ; 0  <  w ( < ) ,  0  <  / <  7T.

B  3T0M 3 aM eT K e  n a  yK a3aH H b ix  K J ia c ca x  b  c j i y n a e  H eH eTH bix  r  =  3 ,  5 ,  7 , .  . .

y cTan oB J ieH O  acM M n TO TH H ecK oe  p aB en cT B O  jijih  t o h h o m  B e p x n e ił  r p a n w  n p w - 

6jiH>KeHMM b M eTpM K e L  n p w  noMomw noJiHHOMOB Poro3MHCKoro

K (/ ;  x ) =  ^[Sn(/; x - - ^ )  +  S n ( f - , x  +  ^ - )],

( S n( f ; x )  -  cyM M b i <I>ypbe O yn K irn u  /  b T o n n e  X ) .

ripe^BapHTejibHo aoKa3ana orma jieMMa, KOTopan 3aTeM npMMeHfleTCH. 

JleM M a. IlycTb m -HaTypajibHoe h h c j io ,

C{ — (2i +  1 )^ — , * =  0 , 1 , 2 , . . .2 m  m
m F(t)- 2tt -n ep ii/ m M ec K a H  (pyHKURH, K O T op an  c y M M H p y eM a  n a  nepH ,ne 

yA O B J ieT B op n eT  ycn oB H H M :

1 )  F ( c ,  -  t) =  —F(ci + t), 0  <t < ^

2) F (t) n e  M eH iieT  3HaK na M H T ep B a jia x  ]c*-,
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Tor/ia ^jih Jiio6oro BbinyKJioro BBepx Ha [0, Mo^yjin HenpepbiBHocTH 

uj(t) MMeeT MecTO paBchctbo

(» ) II /o <p{x+t)F{t)dt||Ł=  /„*" T S o 1 ||F(c.-<)||<K.

^ H o K a 3 a T e j IL C T B O .  IlycTb f i7 +  l)F(t)dt =  j(x). T o raa

2m —1 rŁt + lft ,+1

/ ( x )  =  H  /  ¥ > (® +  0 ^ ( 0 ^ -i=o •/ f -
ITpe^cTaBMB ctohiumm rioa 3HaKOM cyMMbi HHTerpaji b BM^e cyMMbi aByx HHTe- 

rpajroB h BbiiiojiiiMB cooTBeTCTByiomyio 3aMeHy nepeMemibix c yneTOM CBoiiCTBa 

1) OynKUHM F(t) noJiynMM:

2 771  1 a _ZL_

(1 ) f(x) = Y  2m [ip(x + Ci -  u) -  v(x + Ci + u)]F(d -  u)du.
i=o Jo

OueHHM cBepxy HopMy 4yHKunn f(x).
7T

(2) II / ( z )  ||i <  / 2m II <^(x +  c8 -  u) -  ^(.T +  Ci +  u) ||L
Jo

2 m —l  -_2_  2m  —1

y ,  | F (c t- — u)|rfu <  2 uj(2u) y  |F (c ,-— u)|c?u.
i=0 t=0

FtycTb a;(^)-BbinyKJibiM BBepx na [0, MO/iyjib HenpepbiBHocra. 

riocTponM 27r-nepił/anHecKbiK) (frynKumo <̂>w(£ ), KOTopaa na npoMe>«biTKe [0, 

onpeaejiHeTCH paBeircTBOM

<Pv{t) =  ^ ~ W,(2 f)

M MMeeT CHMMeTpMHHbIM OTHOCMTejIbHO TOHeK Ci M npHMbIX t =  rpa(J)HK. 

H3BecTiio ([1 ]), h to  <pu(t) G //o [^ ]l- KpoMe aToro, nocTpoeHHan (pynKHMH 

MMeeT, b nacTiiocTH, cjieiiyiomMe oHeBM/nibie cBoHcTBa:

a )  ipw(ci - a )  = -cpM(ci + a) = ( - l ) W ^  -  « ) •

b )  /o2m b U  w -  u) -  (pw{v +  ii)]d i/ =  2 fg (pu(a)da = -^u(2u).
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O u e H M M  cH H 3y  H o p M y  (JjyHKUHM f u ( x ) .

II f u(x) IIL =  l  \fw{x)\dx =  Y  I  \fu(x)\dx =  
J o h=0 Jtk

2m — l * n
= Y / (l/w(c* - v)\ + \M°k + u)|}dt 

t̂ o Jo

r i o C K O J l b K y

fu j{ck -v )  =  - f w(ck + v )  =  ( - l ) fc /  m F ( c t- - u ) [ ^ <4, ( u - « ) - v ? w(u+u)]<iu ,
Jo

t o  o T H O c H T e j ib H o  n o j i y n a e M :

2771 — 1 „ _ZL_ 2ra  — 11 Z 771 — 1 „ Z 771 — 1

(3) | | / „ w i k  >  r E I / “ “ (2 " )  £  =
“ 7?? k= 0 i= 0

„ _E_ 2771 — 1

=  r m u{2u) Y  \F{ci-u)\du.
Jo

HepaBeHCTBa (2) u (3) aoKa3biBaioT JieMMy.

3a.MeMaHMe 1. E c jim  F [t)  H M eeT  y K a 3 a m ib ie  b jieM M e c s o i ic T B a  o th o c m -  

TejibH O  T o n e K  ci =  Ci — a ,  t o  b npaBOM  n a cT H  p a B e n cT B a  ( * )  c j i e j i y e T  b m c c to  

Cj IIM CaTb ci-

3aMeMaHHe 2. E c jim  F (t)  BBJiHeTCB, KpoMe Bcero, npoflOJBKeHMeM HeKO- 

TopoM OyHKUMH (f)(t)  u npoMe>KyTKa [0, Ha Becb nepH/i nyTeM paBHOMepHOH 

Hec^opMauMM B.nojib o c h  op,a.HHaT, T.e.,ecjiM

F{c{ — u) — (-iyAi<t>(c0 — u ), Ai >  0; 0 <  u <  - — , <j>(u) >  0,2 m

t o  npaBan nacTb ( * )  HMeeT bmh:

2̂ 1 [ Ł i  1 2̂  [ i  2 u. m c0 — U
Y  A i / u(2t)<f>(c0 -  t )dt =  — Y  Ą  / lo{ — )<f>(-------- )du.

n Jo m  n Jo m  m2 —U t =  U
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K  3 T 0 M y  c j iy u a io  Mbi n p n x o a H M , n a n p H M e p , K o r n a  p a m iM a T p M B a eM  n p n -  

6jiMH<eHHe cyM M aM H  <i>ypbe h jih  6jih3kmmh k h h m  B a j iJ ie - I I y c c e H a  ( c m . [2 - 4 ] ) .

P a ccM O T p M M  T e n e p b  n p n 6 jin > K eH n e  n o jim roM aM M  P o ro 3 M iiu K o ro  K J iaccoB

b c j i y n a e  n eM eTH b ix  r  =  3 , 5 , 7 , . . .

B  3T0M  c j iy u a e  ( c m . [4 ] )

(4) f ( x )  -  R n{ f ; x )  =  -  [  f {T)( x +  t)F (t)d t  +  7
TT J O

rm
«  i _  cos

( 5 )  F(t) = Y . --------- 7 7 - ^  kt
k- 1

H o p M a  n o c j ie n n e r o  c j ia r a e M o r o  n p a B o i i  u acT M  p aB eH C TB a ( 4 )  M M eeT n o -  

P h h o k  0{u(F) - 2 ? )  ( [ 2 ] ) ,  a  (J)yiiKU.MH F ( t )  H M eeT  cbommm H yjiH M H  t o j ib k o  

TOMKH Tfc =  7rk, k =  . . . , — 2, — 1, 0 , 1, 2, . . . (c m  [4 ] )  M CMMMeTpMMfia 

o T iio c M T e jib n o  hmx. ITpMMeHHB yT B epa< 7ie i iH e  3aM eM annH  n p w  =  7vk, k =

. . . , — 2 , — 1, 0 , 1, 2 , .  . ., m  =  1 , n yMMTbiBan (5 ) ,  nojiyMHM h jih  To =  0 , T i =  

TT m h jih  J iio6oro  BbiriyKJioro BBepx na [0 ,7 r ] MO/iyJia neripepbiBHOcTH <ju(t) : 

1 —
(6) sup II f ( x )  -  R n( f ; x )  ||l = -  I u>(2t){F(t) +  F (n  -  t)}d t  +

j€wSH[u]L TT JO

+Q')i,r — ~  4” ( — l ) fc+1) -------y— — f ~  uj(2t) sin ktdt +  c*nT.
TT ^  kT Jo

P a c c y jK H a H  Han b [4 ],  npnxo,z inM  k  O K O im aTejibH O M y acM M n TO Tn n ecK O M y 

p a B e iic T B y

2 00 7

sup II f ( x )  -  Ą , ( / ;  x) ||L =  —  E  (2k
/ 6 tuj//[w]/. +  V

r n e  (yn,m =  o ( ^  +  ^ w ( J ) ) ,  e c j in  m  =  1 u  a „ )m =  o (  j t ) ,  e c j in  m  >  2 ,

7T
2 [ 2

bp =  — / u>(2t) sin ptdt.
TT Jo
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