
�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2001. ò6 21��� 519.6 ����������� ����������� � ������� ������������������� ����� �� ��������� ������������������. �. �¨â à¥ª®, �. �. �£®« (ª ä¥¤à  ¬ â¥¬ â¨ª¨)E-mail: yagola@inverse.phys.msu.su�¡®¡é îâáï à¥§ã«ìâ âë, ¯®«ãç¥ë¥ à ¥¥,   ¬®¦¥áâ¢  ®£à ¨ç¥ëå ¬®®â®ëåäãªæ¨©, ¨¬¥îé¨å áç¥â®¥ ç¨á«® â®ç¥ª à §àë¢  ¯¥à¢®£® à®¤    ®âà¥§ª¥. �®ª §ë¢ ¥âáïà ¢®¬¥à ï áå®¤¨¬®áâì ¯à¨¡«¨¦¥ëå à¥è¥¨© ª â®ç®¬ã   ¥ª®â®à®¬ ¯®¤¬®¦¥áâ¢¥¤ ®£® ®âà¥§ª .�¢¥¤¥¨¥� ¦®© ®á®¡¥®áâìî ¥ª®àà¥ªâëå § ¤ ç ï¢«ï-¥âáï ¥¢®§¬®¦®áâì ®æ¥¨âì ¯®£à¥è®áâì ¯à¨¡«¨-¦¥®£® à¥è¥¨ï ¨«¨ áª®à®áâì ¥£® áå®¤¨¬®áâ¨ ªâ®ç®¬ã. �®íâ®¬ã ®ç¥ì ¢ ¦®  ©â¨ ¢ ¯®áâ ®¢ª¥§ ¤ ç¨ âã ¤®¯®«¨â¥«ìãî ( ¯à¨®àãî) ¨ä®à¬ -æ¨î, ª®â®à ï ¯®§¢®«¨«  ¡ë ®æ¥¨âì ¯®£à¥è®áâìà¥è¥¨ï ¨«¨ á¤¥« âì ¢ë¢®¤ ® áå®¤¨¬®áâ¨ ¯à¨¡«¨-¦¥®£® à¥è¥¨ï. � ª ç¥áâ¢¥ â ª®© ¨ä®à¬ æ¨¨,ª ª ¯®ª § ® ¢ ¬®®£à ä¨¨ [1], ¬®¦® ¨á¯®«ì§®-¢ âì ¨ä®à¬ æ¨î ® ¬®®â®®áâ¨ ¨«¨ ¢ë¯ãª«®áâ¨à¥è¥¨ï. �  áâ®ïé¥© à ¡®â¥ ¤¥« ¥âáï ¯®¯ëâª ®¡®¡é¨âì à¥§ã«ìâ âë, ¯®«ãç¥ë¥ ¢ à ¡®â¥ [2],  ¬®®â®ë¥ äãªæ¨¨, ¨¬¥îé¨¥   à áá¬ âà¨¢ ¥-¬®¬ ®âà¥§ª¥ áç¥â®¥ ç¨á«® â®ç¥ª à §àë¢  ¯¥à¢®£®à®¤ . �à¨ íâ®¬ ãª §ë¢ ¥âáï ¯®¤¬®¦¥áâ¢® ®âà¥§ª ,  ª®â®à®¬ ¯à¨¡«¨¦¥®¥ à¥è¥¨¥ áå®¤¨âáï à ¢®-¬¥à® ª â®ç®¬ã.�ãáâì § ¤ çã  å®¦¤¥¨ï â®ç®£® à¥è¥¨ï ¬®¦-® § ¯¨á âì ¢ ¢¨¤¥ ®¯¥à â®à®£® ãà ¢¥¨ïAz = �u; (1)£¤¥ A :Z ! U | «¨¥©ë© ¥¯à¥àë¢ë© ¨ê¥ªâ¨¢-ë© ®¯¥à â®à,   Z ¨ U | «¨¥©ë¥ ®à¬¨à®¢ ë¥¯à®áâà áâ¢ . �à®áâà áâ¢® Z ï¢«ï¥âáï ¯à®áâà -áâ¢®¬ ¢¥é¥áâ¢¥ëå áã¬¬¨àã¥¬ëå äãªæ¨© z(x) ,§ ¤ ëå   ®âà¥§ª¥ [a; b] . �®à¬  ¢ ¯à®áâà áâ¢¥Z ¢¢®¤¨âáï ª ª kzkZ = fR ba jz(x)jpdxg1=p , £¤¥ p > 1 ,â. ¥. Z = Lp[a; b] . �ë¡®à ¦¥ ¯à®áâà áâ¢  U ¥áã-é¥áâ¢¥ ¤«ï à áá¬ âà¨¢ ¥¬®© § ¤ ç¨.�¬¥áâ® â®çëå ®¯¥à â®à  A ¨ ¯à ¢®© ç áâ¨�u ¨§¢¥áâë ¯à¨¡«¨¦¥ë¥ ®¯¥à â®à Ah ¨ ¯à ¢ ïç áâì u� â ª¨¥, çâ® 8z 2 Z : kAhz �AzkU 6 hkzkZ ,ku� � �ukU 6 � . �ãáâì ¢ ¯à®áâà áâ¢¥ Z § ¤ ®ª®¬¯ ªâ®¥ ¬®¦¥áâ¢® M ¨ ¨§¢¥áâ®, çâ® â®ç®¥à¥è¥¨¥ �z ®¯¥à â®à®£® ãà ¢¥¨ï (1) ¯à¨ ¤«¥-¦¨â ¬®¦¥áâ¢ã M . �á«¨ à áá¬ âà¨¢ âì � = (h; �)ª ª ¢¥ªâ®à ¯®£à¥è®áâ¨ à áá¬ âà¨¢ ¥¬®© § ¤ ç¨,â®, ª ª ¯®ª § ® ¢ ¬®®£à ä¨¨ [1], ¢ ª ç¥áâ¢¥¯à¨¡«¨¦¥®£® à¥è¥¨ï z� ®¯¥à â®à®£® ãà ¢¥-

¨ï (1) ¬®¦® ¢§ïâì «î¡®© í«¥¬¥â ¨§ ¬®¦¥áâ¢ Z�M � fz 2 M : kAhz � u�kU 6 hkzkZ + �g . �®£¤ 8z� 2 Z�M : kz� � �zkZ ! 0 ¯à¨ �! 0 .�ãªæ¨ï z�(x) áå®¤¨âáï ª â®ç®¬ã à¥è¥¨î�z(x) ¢ ¯à®áâà áâ¢¥ Lp[a; b] , çâ® ¤«ï ¯à ªâ¨ç¥áª¨å§ ¤ ç ç áâ® ¡ë¢ ¥â ¥ ®ç¥ì ã¤®¡®. �®íâ®¬ã ¦¥-« â¥«ì® ¯®áâà®¨âì â ª¨¥ ª®¬¯ ªâë M , çâ® ¨§ áå®-¤¨¬®áâ¨ ¢ ¯à®áâà áâ¢¥ Lp[a; b] á«¥¤ã¥â ¯®â®ç¥ç ïáå®¤¨¬®áâì äãªæ¨¨ z�(x) ª äãªæ¨¨ �z(x)   ¢á¥¬®âà¥§ª¥ [a; b] .�à¨¢¥¤¥¬ ¥ª®â®àë¥ â¥®à¥¬ë, ¨á¯®«ì§ã¥¬ë¥ ¢¤ ®© áâ âì¥.� ¥ ® à ¥ ¬   (�®«ìæ ®{�¥©¥àèâà áá ). �§ ¢áï-ª®© ®£à ¨ç¥®© ¯®á«¥¤®¢ â¥«ì®áâ¨ ¢¥é¥áâ-¢¥ëå ç¨á¥« ¬®¦® ¢ë¤¥«¨âì áå®¤ïéãîáï ¯®¤-¯®á«¥¤®¢ â¥«ì®áâì.� ¥ ® à ¥ ¬   (� â®à ). �¥¯à¥àë¢ ï   á¥£¬¥-â¥ äãªæ¨ï à ¢®¬¥à® ¥¯à¥àë¢ .� ¥ ® à ¥ ¬   ¨§ [3]. � §®áâì '(x) = z(x)� s(x)¬¥¦¤ã ¥ã¡ë¢ îé¥© äãªæ¨¥© z(x) ¨ ¥¥ äãªæ¨-¥© áª çª®¢ s(x) ¥áâì ¥ã¡ë¢ îé ï ¨ ¥¯à¥àë¢ ïäãªæ¨ï.�®ª ¦¥¬ á«¥¤ãîéãî ¯à®áâãî «¥¬¬ã.� ¥ ¬ ¬   1. �ãáâì   ¥ ¡®«¥¥ ç¥¬ áç¥â-®¬ ¬®¦¥áâ¢¥ E § ¤   ¯®á«¥¤®¢ â¥«ì®áâì¢¥é¥áâ¢¥ëå äãªæ¨© fzn(x)g, ®£à ¨ç¥ëå¯® ¬®¤ã«î ª®áâ â®© C > 0, â. ¥. 8x 2 E :jzn(x)j 6 C . �®£¤  ¨§ ¯®á«¥¤®¢ â¥«ì®áâ¨ fzng¬®¦® ¢ë¤¥«¨âì ¯®¤¯®á«¥¤®¢ â¥«ì®áâì fznkg,áå®¤ïéãîáï ¢ ª ¦¤®© â®çª¥ ¬®¦¥áâ¢  E .�®£« á® â¥®à¥¬¥ �®«ìæ ®{�¥©¥àèâà áá , ¨§¯®á«¥¤®¢ â¥«ì®áâ¨ fzng ¬®¦® ¢ë¤¥«¨âì ¯®á«¥-¤®¢ â¥«ì®áâì fz(1)n g , áå®¤ïéãîáï ¢ ¯à®¨§¢®«ì®¢ë¡à ®© â®çª¥ x1 2 E . � «®£¨ç® ¨§ ¯®á«¥¤®-¢ â¥«ì®áâ¨ fz(1)n g ¬®¦® ¢ë¤¥«¨âì ¯®á«¥¤®¢ â¥«ì-®áâì fz(2)n g , áå®¤ïéãîáï ¢ â®çª å x1; x2 2E . �à®-¤®«¦ ¥¬ ¯à®æ¥áá ¥®£à ¨ç¥® ¨ áâà®¨¬ ¯®á«¥¤®-¢ â¥«ì®áâì z(1)1 ; z(2)2 ; : : : ; z(n)n ; : : : ; ª®â®à ï áå®¤¨âáï¢ ª ¦¤®© â®çª¥ ¬®¦¥áâ¢  E .11 ���, ä¨§¨ª ,  áâà®®¬¨ï, ò6



22 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2001. ò6�®®â®ë¥ äãªæ¨¨�ãáâì M | ¬®¦¥áâ¢® ¥ã¡ë¢ îé¨å   ®â-à¥§ª¥ [a; b] äãªæ¨© z(x) , ®£à ¨ç¥ëå á¨§ã ¨á¢¥àåã ª®áâ â ¬¨ C1 ¨ C2 , â. ¥. 8x 2 [a; b] :C1 6 z(x)6 C2 .� ¥ ® à ¥ ¬   1. �ãáâì   ®âà¥§ª¥ [a; b] § ¤  ¯®á«¥¤®¢ â¥«ì®áâì fzng ¨ í«¥¬¥â ~z â ª¨¥,çâ® zn 2M � Lp[a; b], ~z 2 Lp[a; b], kzn � ~zkLp ! 0¯à¨ n ! 1, £¤¥ p > 1 . �®£¤  ¨§ ¯®á«¥¤®¢ â¥«ì-®áâ¨ fzng ¬®¦® ¢ë¤¥«¨âì ¯®¤¯®á«¥¤®¢ â¥«ì-®áâì fznkg, áå®¤ïéãîáï ¢ ª ¦¤®© â®çª¥  ®âà¥§ª¥ [a; b] ª äãªæ¨¨ ẑ 2M , ¯à¨ íâ®¬ ẑ = ~z¯®çâ¨ ¢áî¤ã   [a; b] .�ãáâì ¬®¦¥áâ¢® E á®áâ®¨â ¨§ ¢á¥å à æ¨®- «ìëå â®ç¥ª ®âà¥§ª  [a; b] ¨ â®ç¥ª a , b , ¥á-«¨ ®¨ ¨àà æ¨® «ìë. �®¦¥áâ¢® E | áç¥â®¥¬®¦¥áâ¢®. �®£« á® «¥¬¬¥ 1, ¨§ ¯®á«¥¤®¢ â¥«ì®-áâ¨ fzng ¬®¦® ¢ë¤¥«¨âì ¯®¤¯®á«¥¤®¢ â¥«ì®áâìfznkg , áå®¤ïéãîáï ¢ ª ¦¤®© â®çª¥ ¬®¦¥áâ¢  Eª ¥ª®â®à®© äãªæ¨¨ ẑ(x) . �ãªæ¨ï ẑ(x) ï¢«ï-¥âáï ¥ã¡ë¢ îé¥© äãªæ¨¥©   E . �à¥¤¯®«®¦¨¬®¡à â®¥, â®£¤  9x1; x2 2 E; x1 < x2 , 9" > 0 :ẑ(x2) = ẑ(x1) � 3" . � á¨«ã áå®¤¨¬®áâ¨ ¯®á«¥¤®¢ -â¥«ì®áâ¨ fznk (x)g ¢ â®çª å x1; x2 á¯à ¢¥¤«¨¢®:9N(") â ª®¥, çâ® 8nk > N(") : znk (x2) 6 ẑ(x2) + " ,ẑ(x1) � " 6 znk (x1) . �§ íâ®£® ¯®«ãç ¥¬, çâ®znk (x2)6 ẑ(x1)�2"6 znk (x1)�" < znk (x1) , çâ® ¯à®-â¨¢®à¥ç¨â ¥ã¡ë¢ ¨î äãªæ¨© znk (x)   ®âà¥§ª¥[a; b] .� á¯à®áâà ¨¬ ®¯à¥¤¥«¥¨¥ äãªæ¨¨ ẑ(x)  ¢¥áì ®âà¥§®ª [a; b] , ¯®«®¦¨¢ ẑ(x) = supfẑ(y) :y 2 [a; x]; y2 Eg . �§ íâ®£® ®¯à¥¤¥«¥¨ï á«¥¤ã¥â, çâ®ẑ(x) ï¢«ï¥âáï ¥ã¡ë¢ îé¥©   ®âà¥§ª¥ [a; b] äãª-æ¨¥© ¨ ¨¬¥¥â ¥ ¡®«¥¥ ç¥¬ áç¥â®¥ ¬®¦¥áâ¢® Qâ®ç¥ª à §àë¢ .� áá¬®âà¨¬ ¯à®¨§¢®«ìãî â®çªã x0 2 (a; b) , ¢ª®â®à®© äãªæ¨ï ẑ(x) ¥¯à¥àë¢ . �®£¤  8" > 09x1; x2 2 E , x1 6 x0 6 x2 : ẑ(x1) � ẑ(x2) 6 " ¨9N(") 8nk >N(") : jznk (x1)� ẑ(x1)j6 " , jznk (x2)��ẑ(x2)j 6 " . � á¨«ã ¥ã¡ë¢ ¨ï znk(x)   [a; b] :ẑ(x1)� "6 znk (x0)6 ẑ(x2)+ " ,   ¢ á¨«ã ¥ã¡ë¢ ¨ïẑ(x)   [a; b] : ẑ(x0)� " 6 ẑ(x1) , ẑ(x2) 6 ẑ(x0) + " .�®£¤  ẑ(x0) � 2" 6 znk(x0) 6 ẑ(x0) + 2" , â. ¥.limk!1 znk(x0) = ẑ(x0) .� áá¬®âà¨¬ ¬®¦¥áâ¢® Q . �®£« á® «¥¬¬¥ 1, ¨§¯®á«¥¤®¢ â¥«ì®áâ¨ fznkg ¬®¦® ¢ë¤¥«¨âì ¯®¤¯®-á«¥¤®¢ â¥«ì®áâì fznlg , áå®¤ïéãîáï ¢® ¢á¥å â®çª å¬®¦¥áâ¢  Q ¨, á«¥¤®¢ â¥«ì®,   ¢á¥¬ ®âà¥§ª¥[a; b] . �¥à¥®¯à¥¤¥«¨¬, ¥á«¨ ã¦®, äãªæ¨î ẑ(x)¢ â®çª å ¬®¦¥áâ¢  Q ª ª ẑ(x) = liml!1 znl(x) . �®-ª § â¥«ìáâ¢® ¥ã¡ë¢ ¨ï äãªæ¨¨ ẑ(x) ¯à®¢®¤¨â-áï   «®£¨ç® ¤®ª § â¥«ìáâ¢ã, ¯à®¢¥¤¥®¬ã ¤«ï¬®¦¥áâ¢  E . � ª ª ª kznl � ẑkLp ! 0 , l ! 1 ,¨ kzn � ~zkLp ! 0 , n ! 1 , â® ẑ = ~z ¢ Lp , â. ¥.ẑ(x) = ~z(x) ¯®çâ¨ ¢áî¤ã   [a; b] .

� ¬¥ç ¨¥ 1. � «®£¨ç ï â¥®à¥¬  á¯à ¢¥¤«¨¢ ¤«ï ¥¢®§à áâ îé¨å äãªæ¨©.� ¬¥ç ¨¥ 2. �«ï áâà®£® ¢®§à áâ îé¨å (ã¡ë¢ -îé¨å) äãªæ¨© à áá¬®âà¥ ï â¥®à¥¬  ¥ ¨¬¥¥â¬¥áâ . �à¨¬¥à: [a; b] = [1; 2] , zn(x) = e�nx , zn ! 0 ,â. ¥. ã¡ë¢ îé ï äãªæ¨ï áå®¤¨âáï ª ¯®áâ®ï®©äãªæ¨¨.� áá¬®âà¨¬ ¥ª®â®àãî äãªæ¨î z(x)   ®âà¥§ª¥[a; b] . �«ï «î¡®© ¢ãâà¥¥© â®çª¨ x ®âà¥§ª  [a; b]¢ ªãàá¥ ¬ â¥¬ â¨ç¥áª®£®   «¨§  (á¬.,  ¯à., [4])¢¢®¤ïâáï ¯®ïâ¨ï â®çª¨ ¥¯à¥àë¢®áâ¨, ãáâà ¨¬®©â®çª¨ à §àë¢ , â®ç¥ª à §àë¢  ¯¥à¢®£® ¨ ¢â®à®£®à®¤ . �«ï ªà ©¨å ¦¥ â®ç¥ª a ¨ b ¯®ï¢«ï¥âáï ¥®¤-®§ ç®áâì á ¢¢¥¤¥¨¥¬ ¯®ïâ¨ï ãáâà ¨¬®© â®çª¨à §àë¢  ¨ â®çª¨ à §àë¢  ¯¥à¢®£® à®¤ . �®íâ®¬ãáç¨â ¥¬, çâ® â®çª  a ï¢«ï¥âáï ãáâà ¨¬®© â®çª®©à §àë¢ , ¥á«¨ 9 limx!a+0 z(x) 6= z(a) . � ª¨¬ ®¡à §®¬,¤«ï â®ç¥ª a ¨ b ¥ ¡ã¤¥¬ ¯à¨¬¥ïâì ¯®ïâ¨¥ â®çª¨à §àë¢  ¯¥à¢®£® à®¤ . �§ íâ®£® á«¥¤ã¥â, çâ® ¢á¥â®çª¨ à §àë¢  ®£à ¨ç¥®© ¬®®â®®© äãªæ¨¨  ¨â¥à¢ «¥ (a; b) ï¢«ïîâáï â®çª ¬¨ à §àë¢  ¯¥à-¢®£® à®¤ . �®çª¨ ¦¥ a ¨ b ï¢«ïîâáï «¨¡® â®çª ¬¨¥¯à¥àë¢®áâ¨ á¯à ¢  ¨ á«¥¢  á®®â¢¥âáâ¢¥®, «¨¡®ãáâà ¨¬ë¬¨ â®çª ¬¨ à §àë¢ .� ¥ ¬ ¬   2. �®á«¥¤®¢ â¥«ì®áâì fzn(x)g áå®-¤¨âáï ª äãªæ¨¨ ẑ(x) ¢ ª ¦¤®© â®çª¥ ®âà¥§ª [a; b], ªà®¬¥, ¡ëâì ¬®¦¥â, â®ç¥ª a, b ¨ â®ç¥ªà §àë¢  ¯¥à¢®£® à®¤  äãªæ¨¨ ẑ(x) .�á«¨ ¢áï ¯®á«¥¤®¢ â¥«ì®áâì fzn(x)g áå®¤¨âáïª äãªæ¨¨ ẑ(x) ¢ ª ¦¤®© â®çª¥ ®âà¥§ª  [a; b] , â®«¥¬¬  ¤®ª §  . � ¯à®â¨¢®¬ á«ãç ¥ ¨§ ¯®á«¥¤®-¢ â¥«ì®áâ¨ zn(x) ¬®¦® ¢ë¤¥«¨âì ¤¢¥ ¯®¤¯®á«¥-¤®¢ â¥«ì®áâ¨: fznk(x)g ¨ fznl(x)g , áå®¤ïé¨¥áï ªäãªæ¨ï¬ ẑ1(x) , ẑ2(x) , ¥ á®¢¯ ¤ îé¨¬   ¥ ¡®«¥¥ç¥¬ áç¥â®¬ ¬®¦¥áâ¢¥ â®ç¥ª ®âà¥§ª  [a; b] .�®ª ¦¥¬, çâ® äãªæ¨¨ ẑ1(x) , ẑ2(x) ¨¬¥-îâ ®¤¨ ¨ â¥ ¦¥ â®çª¨ à §àë¢  ¯¥à¢®£® à®-¤ . �à¥¤¯®«®¦¨¬, çâ® ¢ ¥ª®â®à®© â®çª¥ à §-àë¢  x0 äãªæ¨¨ ẑ2(x) äãªæ¨ï ẑ1(x) ¥-¯à¥àë¢ . �ãáâì limx!x0+0 ẑ2(x) = ẑ1(x0) + H+ ,limx!x0�0 ẑ2(x) = ẑ1(x0) +H� , H+ �H� > 0 . � á¨«ã¥¯à¥àë¢®áâ¨ ẑ2(x) ¢ â®çª¥ x0 8h > 0 9�(h) > 08x 2 [x0 � �(h); x0 + �(h)] : jẑ1(x)� ẑ1(x0)j 6 h . � ªª ª H+ �H� > 0 , â® 9�h > 0 , ¤«ï ª®â®à®£® ¢ë¯®«-ï¥âáï å®âï ¡ë ®¤® ¨§ ¥à ¢¥áâ¢ H+ � �h > 0 ,�h � H� > 0 . �à¨ ¢ë¯®«¥¨¨ ¯¥à¢®£® ¥à ¢¥-áâ¢  á¯à ¢¥¤«¨¢ë á®®â®è¥¨ï 8x 2 (x0; x0+ �(�h)] :ẑ2(x) � ẑ1(x0) > H+ , ẑ2(x) � ẑ1(x) > H+ � �h > 0 ,kẑ2 � ẑ1kLp > (H+ � �h)f�(�h)g1=p > 0 . �à¨ ¢ë¯®«-¥¨¨ ¢â®à®£® ¥à ¢¥áâ¢  8x 2 [x0 � �(�h); x0) :ẑ2(x) � ẑ1(x0) 6 H� , ẑ2(x) � ẑ1(x) 6 H� � �h < 0 ,kẑ2� ẑ1kLp > (�h�H�)f�(�h)g1=p > 0 . �® íâ¨ ¥à ¢¥-áâ¢  ¯à®â¨¢®à¥ç â à ¢¥áâ¢ã kẑ2� ẑ1kLp = 0 . � ª¨¬®¡à §®¬, â®çª¨ à §àë¢  ¯¥à¢®£® à®¤  äãªæ¨© ẑ1(x)¨ ẑ2(x) á®¢¯ ¤ îâ.



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 2001. ò6 23�ãáâì x0 2 (a; b) | â®çª  ¥¯à¥àë¢®áâ¨äãªæ¨© ẑ1(x) ¨ ẑ2(x) . �à¥¤¯®«®¦¨¬, çâ®ẑ2(x0) = ẑ1(x0) + H , H > 0 . � á¨«ã ¥¯à¥àë¢-®áâ¨ äãªæ¨© ẑ2(x) , ẑ1(x) 8h > 0 9�(h) > 08x 2 [x0 � �(h); x0 + �(h)] : jẑ2(x) � ẑ2(x0)j 6 h ,jẑ1(x) � ẑ1(x0)j 6 h . �®£¤  9�h < H=2 â ª®¥, çâ®8x 2 [x0��(�h); x0+�(�h)] : jẑ2(x)�ẑ1(x)j>H�2�h > 0 ,kẑ2 � ẑ1kLp > (H � 2�h)f2�(�h)g1=p > 0 . �â® ¯à®â¨¢®-à¥ç¨â â®¬ã, çâ® kẑ2� ẑ1kLp = 0 . �¥¬¬  ¤®ª §  .� ¬¥ç ¨¥ 3. �ãªæ¨¨ ẑ1(x) , ẑ2(x) ¬®£ãâ ®â-«¨ç âìáï ¢ â®çª å a , b ¨ â®çª å à §àë¢  ¯¥à¢®£®à®¤ . � ¯à¨¬¥à, ¯ãáâì   ®âà¥§ª¥ [0; 1] ®¯à¥¤¥-«¥  ¯®á«¥¤®¢ â¥«ì®áâì fzng â ª ï, çâ® 8k > 0 :z2k�1(x) = 1=k , z2k(x) = e�kx . �¨¤®, çâ® äãªæ¨¨ẑ1(x) = limk!1 z2k�1(x) , ẑ2(x) = limk!1 z2k(x) à §«¨ç -îâáï â®«ìª® ¢ â®çª¥ 0 : ẑ1(x) = 0 , ẑ2(x) = 1 ¯à¨x= 0 ¨ ẑ1(x) = ẑ2(x) = 0 ¯à¨ x 2 (0; 1] .� áá¬®âà¨¬ ¢á¥ â®çª¨ à §àë¢  ¯¥à¢®£® à®¤ äãªæ¨¨ ẑ(x) ¨ â®çª¨ a , b . �â¨ â®çª¨ ¯à¥¤áâ ¢«ïîâá®¡®© ¥ ¡®«¥¥ ç¥¬ áç¥â®¥ ¬®¦¥áâ¢® Q = fxigm1 ,m61 . � ã¬¥àã¥¬ ¢á¥ â®çª¨ ¬®¦¥áâ¢  ¯® ¢®§à á-â ¨î, â. ¥. ¥á«¨ xi < xj , â® i < j . � áá¬®âà¨¬  ®âà¥§ª¥ [a; b] â®çª¨ �i , �i , i = 1; m� 1 , â ª¨¥, çâ®xi < �i < �i < xi+1 , i= 1; m� 1 . �¡®§ ç¨¬ ç¥à¥§ �¬®¦¥áâ¢® ®¡ê¥¤¨¥¨© m�1Si=1 [�i; �i] ¤«ï à §«¨çëå¤®¯ãáâ¨¬ëå �i , �i .� ¥ ® à ¥ ¬   2. �®á«¥¤®¢ â¥«ì®áâì äãªæ¨©fzn(x)g áå®¤¨âáï à ¢®¬¥à®   «î¡®¬ ¬®¦¥-áâ¢¥ � � � .�ãªæ¨î ẑ(x) ¬®¦® ¯à¥¤áâ ¢¨âì ¢ ¢¨¤¥ áã¬-¬ë ¥ª®â®à®© ¥¯à¥àë¢®© ¥ã¡ë¢ îé¥© äãª-æ¨¨ '(x) ¨ äãªæ¨¨ ¥¥ áª çª®¢ s(x) , â. ¥.ẑ(x) = '(x)+s(x) . �ãªæ¨ï áª çª®¢ s(x) ¯®áâ®ï   ª ¦¤®¬ ¨§ ®âà¥§ª®¢ [�i; �i] ,   äãªæ¨ï '(x) ï¢-«ï¥âáï à ¢®¬¥à® ¥¯à¥àë¢®©   [a; b] ¯® â¥®à¥¬¥� â®à .�ãªæ¨ï áª çª®¢ s(x) ®£à ¨ç¥ , â ª ª ª®£à ¨ç¥  äãªæ¨ï ẑ(x) . �§ íâ®£® á«¥¤ã¥â, çâ®8" > 0 áãé¥áâ¢ã¥â ¬®¦¥áâ¢® Qs(") , á®áâ®ïé¥¥¨§ ª®¥ç®£® ç¨á«  Ns(") â®ç¥ª à §àë¢  äãªæ¨¨ẑ(x) â ª¨å, çâ® áã¬¬  áª çª®¢ ¢® ¢á¥å ®áâ «ì-ëå â®çª å à §àë¢  ¬¥ìè¥ " . �®íâ®¬ã ¬®¦®§ ¯¨á âì äãªæ¨î áª çª®¢ s(x) = s1(x) + s2(x) ,£¤¥ s1(a) = s2(a) = 0 , s1(x) = [ẑ(a + 0) � ẑ(a)] ++ Pxi<x[ẑ(xi + 0) � ẑ(xi � 0)] + [ẑ(x) � ẑ(x � 0)] ,xi 2 Qs(") , ¤«ï s2(x) | xi 2 QnQs(") . �à¨ íâ®¬8x1; x2 2 [a; b] , x1 6 x2 : 0 6 s2(x2) � s2(x1) 6 " .�«ï ª ¦¤®© â®çª¨ à §àë¢  xi 2 Qs(") à á-á¬®âà¨¬ ®âà¥§ª¨ [�i�1; �i�1] ¨ [�i; �i] . �á«¨xi = a ¨«¨ xi = b , â® à áá¬ âà¨¢ ¥¬ â®«ì-ª® ®¤¨ ¨§ íâ¨å ®âà¥§ª®¢. �®áâ ¢¨¬ ®¡ê¥¤¨¥-¨¥ �" = [�1; �1] [  Sxi2Qs(")[�i�1; �i�1][ [�i; �i]! [

[ [�m�1; �m�1] , á®áâ®ïé¥¥ ¨§ ª®¥ç®£® ç¨á«  ®â-à¥§ª®¢. �¡®§ ç¨¬ ç¥à¥§ ~�" § ¬ëª ¨¥ ¬®¦¥áâ¢ [�1; �m�1] n �" [ Sxi2Qs(")[�i�1; �i]!! . �á«¨ ¬®¦¥-áâ¢® ~�" 6= ? , â® ®® ¯à¥¤áâ ¢«ï¥â á®¡®© ®¡ê¥¤¨¥-¨¥ ª®¥ç®£® ç¨á«  ®âà¥§ª®¢. � ª ª ª ¬®¦¥áâ¢®�" á®áâ®¨â ¨§ ª®¥ç®£® ç¨á«  ®âà¥§ª®¢, â® ®¡ê-¥¤¨¥¨¥ �" [ ~�" â®¦¥ á®áâ®¨â ¨§ ª®¥ç®£® ç¨á« ®âà¥§ª®¢.�ãªæ¨ï '(x) à ¢®¬¥à® ¥¯à¥àë¢    [a; b] .�®íâ®¬ã ¬®¦¥áâ¢® �"[~�" ¬®¦® à §¡¨âì ª®¥çë¬ç¨á«®¬ â®ç¥ª �j =2 Q , j = 1; k , 0 < �j+1 � �j < �(")â ª, çâ® 8x 2 �" [ ~�" 9�j ; �j+1 : �j 6 x 6 �j+1 ,'(x) � '(�j) 6 " . �à¨ íâ®¬ ¢ ¬®¦¥áâ¢® f�igk1¢ª«îç ¥¬ ¨ â®çª¨ �i , �i ¤«ï xi 2 �" . �®íâ®¬ã¥á«¨ x 2 [�i; �i] � �" , â® ¨ �j ; �j+1 2 [�i; �i] . � ª ª ªs2(x) = const   8[�i; �i] � �" , â® s2(x)� s2(�j) = 0 .�®£¤  0 6 ẑ(x) � ẑ(�j) = ('(x) � '(�j)) + (s2(x) ��s2(�j))+(s1(x)�s1(�j))6 "+0+" = 2" . �§ «¥¬¬ë 2¢ á¨«ã ª®¥ç®áâ¨ ç¨á«  k á«¥¤ã¥â, çâ® 9N(")8n > N(") : jzn(�j) � ẑ(�j)j 6 " . �®£¤  ¯®«ãç ¥¬jzn(�j)� ẑ(x)j6 jzn(�j)� ẑ(�j)j+ jẑ(�j)� ẑ(x)j6 "++2" = 3" ,   «®£¨ç® jzn(�j+1) � ẑ(x)j 6 3" . �ç¨-âë¢ ï, çâ® zn(�j) 6 zn(x) 6 zn(�j+1) ,  å®¤¨¬, çâ®jzn(x)� ẑ(x)j6 3" . �®á«¥¤¥¥ ¥à ¢¥áâ¢® á¯à ¢¥¤-«¨¢® ¤«ï ¬®¦¥áâ¢  �"[ ~�" � � , á«¥¤®¢ â¥«ì®, ®®á¯à ¢¥¤«¨¢® ¨ ¤«ï � .� à ¡®â å [1, 2] ¡ë«  ¤®ª §   â¥®à¥¬  ® â®¬,çâ® ¥á«¨ â®ç®¥ à¥è¥¨¥ �z(x) ®¯¥à â®à®£® ãà ¢-¥¨ï (1) ï¢«ï¥âáï ªãá®ç®-¥¯à¥àë¢®© äãªæ¨¥©,â® ¨¬¥¥â ¬¥áâ® à ¢®¬¥à ï áå®¤¨¬®áâì ¯®á«¥¤®-¢ â¥«ì®áâ¨ ¯à¨¡«¨¦¥ëå à¥è¥¨© ª â®ç®¬ã  ª ¦¤®¬ § ¬ªãâ®¬ ®âà¥§ª¥, ¥ á®¤¥à¦ é¥¬ â®ç¥ªà §àë¢  äãªæ¨¨ �z(x) ¨ â®ç¥ª a , b . �¥®à¥¬  2 ®¡®¡-é ¥â íâ®â à¥§ã«ìâ â   ¯à®¨§¢®«ì®¥ ¬®¦¥áâ¢®,ï¢«ïîé¥¥áï ®¡ê¥¤¨¥¨¥¬ ª®¥ç®£® ¨«¨ áç¥â®£®ç¨á«  â ª¨å ®âà¥§ª®¢.� ¡®â  ¢ë¯®«¥  ¯à¨ ¯®¤¤¥à¦ª¥ ���� (£à âë99-01-00447, 01-01-06166).�¨â¥à âãà 1. �¨å®®¢ �.�., �®ç àáª¨© �.�., �â¥¯ ®¢ �.�., �£®«  �.�.�¨á«¥ë¥ ¬¥â®¤ë à¥è¥¨ï ¥ª®àà¥ªâëå § ¤ ç. �.: � ã-ª , 1990.2. �®ç àáª¨© �.�., �£®«  �.�. // ��� ����. 1969. 184,ò 4. C. 771.3. � â á® �.�. �¥®à¨ï äãªæ¨© ¢¥é¥áâ¢¥®© ¯¥à¥¬¥-®©. ��¡.: � ì, 1999.4. �«ì¨ �.�., �®§ïª �.�. �á®¢ë ¬ â¥¬ â¨ç¥áª®£®   «¨§ .�. 1. �.: � ãª , 1982. �®áâã¯¨«  ¢ p¥¤ ªæ¨î12.09.0112 ���, ä¨§¨ª ,  áâà®®¬¨ï, ò6


