
�§¢¥áâ¨ï �áâ¨âãâ  ¬ â¥¬ â¨ª¨ ¨ ¨ä®à¬ â¨ª¨. ��¥¢áª. 2002. ò2(25)��� 517.929 �.�. � ¡¨çlg�par.uni.udm.ru� ������������ ��������� ���������� Ǒ���������� ���������«îç¥¢ë¥ á«®¢ : ¯à¥àë¢¨áâë¥ äãªæ¨¨, ®¡®¡é¥ë¥ ®¡à âë¥ ¬ -âà¨æë.Abstrat. The matrix Moore-Penrose inverse belonging to the regulatedfuntions spae onditions are obtained. The linear equations system withregulated matrix solvability in regulated funtions is proved.� ¯ à ¥ ¤ ¥ « ¥  ¨ ¥ 1. �¡®¡é¥®© ®¡à â®© ¬ âà¨æ¥©�ãà -Ǒ¥à®ã§  ª m � n -¬ âà¨æ¥ C  §ë¢ ¥âáï n �m -¬ âà¨æ Y , ã¤®¢«¥â¢®àïîé ï à ¢¥áâ¢ ¬CY C = C; Y CY = Y; (Y C)> = Y C; (CY )> = CY:�¡®¡é¥ ï ®¡à â ï �ãà -Ǒ¥à®ã§  ª ¬ âà¨æ¥ C ¥¤¨-áâ¢¥ , ¡ã¤¥¬ ®¡®§ ç âì ¥¥ ç¥à¥§ C+ .� ¥ ® à ¥ ¬   1. [3; 4℄: �á«¨ ¬ âà¨ç ï ¯®á«¥¤®¢ â¥«ì-®áâì fCng áå®¤¨âáï ¯®í«¥¬¥â® ª ¬ âà¨æ¥ C ¯à¨ n!1 ,â® ¯®í«¥¬¥â ï áå®¤¨¬®áâì ¯®á«¥¤®¢ â¥«ì®áâ¨ fC+n g ª C+íª¢¨¢ «¥â  ãá«®¢¨î áãé¥áâ¢®¢ ¨ï ®¬¥à  N ,  ç¨ ï á ª®-â®à®£® ¤«ï ¢á¥å n á¯à ¢¥¤«¨¢® à ¢¥áâ¢®rank Cn = rank C:Ǒãáâì H; K | £¨«ì¡¥àâ®¢ë ¯à®áâà áâ¢ .7



� ¯ à ¥ ¤ ¥ « ¥  ¨ ¥ 2. �¯¥à â®à Q+ : K ! H , £¤¥D(Q+) = R(Q)
 (R(Q))? , ®¯à¥¤¥«¥ë© à ¢¥áâ¢®¬ Q+y = xy ,xy| ¥¤¨áâ¢¥ë© í«¥¬¥â á ¬¨¨¬ «ì®© ®à¬®© ¬®�¥áâ¢ à¥è¥¨© § ¤ ç¨ Q�(Qx� y) = 0; x 2 H; y 2 K; §ë¢ ¥âáï ®¡®¡é¥ë¬ ®¡à âë¬ ª Q : H ! K .�¤¥áì D(Q) | ®¡« áâì ®¯à¥¤¥«¥¨ï, R(Q) | ®¡« áâì § -ç¥¨© ®¯¥à â®à  Q , Q� | ®¯¥à â®à, á®¯àï�¥ë© ª Q .� ¥ ® à ¥ ¬   2. [2℄: Ǒãáâì Ak (k = 1; 2; : : : ) , A | ®£à -¨ç¥ë¥ ®¯¥à â®àë ¨§ H ¢ K , Ak ! A ¯à¨ k ! 1 ¨ áã-é¥áâ¢ãîâ A+k (k = 1; 2; : : : ) ¨ A+ . �®£¤  á«¥¤ãîé¨¥ ãá«®¢¨ïíª¢¨¢ «¥âë:1) A+k ! A+ ¯à¨ k !1;2) supk kA+k k <1:� ¯ à ¥ ¤ ¥ « ¥  ¨ ¥ 3. �ãªæ¨¨ f : [a; b℄ ! R , ¨¬¥î-é¨¥ ¢ «î¡®© â®çª¥ t ¨â¥à¢ «  (a; b) ª®¥çë¥ ¯à¥¤¥«ë á«¥¢  ¨á¯à ¢ ,   ¢ â®çª å a ¨ b | ¯à¥¤¥«ë á¯à ¢  ¨ á«¥¢  á®®â¢¥âáâ¢¥-®,  §ë¢ îâáï ¯à¥àë¢¨áâë¬¨. �®�¥áâ¢® ¢á¥å ¯à¥àë¢¨áâëå  ®âà¥§ª¥ [a; b℄ äãªæ¨© ®¡®§ ç ¥âáï G[a; b℄ .�î¡ ï ¯à¥àë¢¨áâ ï äãªæ¨ï ®£à ¨ç¥  ¨ ¨¬¥¥â ¥ ¡®«¥¥ç¥¬ áç¥â®¥ ç¨á«® â®ç¥ª à §àë¢  [1℄.� ª ¢¨¤® ¨§ á«¥¤ãîé¥£® ¯à¨¬¥à ,  «¨ç¨¥ í«¥¬¥â  ¬ âà¨-æë C(t) , áâà¥¬«¥¨¥ ª®â®à®£® ª ã«î ¢ â®çª¥ ®âà¥§ª  [0; 1℄ ¢ë-§ë¢ ¥â ¨§¬¥¥¨¥ à £  ¬ âà¨æë, ¯à¨¢®¤¨â ¯à¨ ¯®áâà®¥¨¨ ®¡-®¡é¥®© ®¡à â®© ¬ âà¨æë C+(t) ª ¥¨§¡¥�®¬ã ¯®ï¢«¥¨îí«¥¬¥â , áâà¥¬ïé¥£®áï ª 1 ¯à¨ ¯à¨¡«¨�¥¨¨  à£ã¬¥â  ª íâ®©�¥ â®çª¥ ®âà¥§ª  [0; 1℄ . � ª¨¬ ®¡à §®¬, ¬ âà¨æ  C(t) ¨¬¥¥â ¯à¥-àë¢¨áâë¥ í«¥¬¥âë, ¢ â® ¢à¥¬ï ª ª í«¥¬¥âë ¬ âà¨æë C+(t) ¥ï¢«ïîâáï ¯à¥àë¢¨áâë¬¨. 8



Ǒ à ¨ ¬ ¥ à 1. Ǒãáâì   ®âà¥§ª¥ [0; 1℄ § ¤ ë äãªæ¨¨�(t) = � pt; t > 0;1; t = 0; ; !(t) = � 1=pt; t > 0;1; t = 0;¨ ¬ âà¨æ  C(t) = � 0 00 �(t) � :�®£¤  C+(t) ¨¬¥¥â ¢¨¤C+(t) = � 0 00 !(t) � :�â®¡ë ¨§¡¥� âì â ª®£® à®¤  á¨âã æ¨©, ¬®�® ®£à ¨ç¨âì-áï à áá¬®âà¥¨¥¬ â®«ìª® â ª¨å ¬ âà¨æ C(t) 2 Gm�n[0; 1℄ , çâ®C+(t) 2 Gn�m[0; 1℄ .� ¥ ¬ ¬   1. �á«¨ C(�) 2 Gm�n[a; b℄ , â® C+(�) 2 Gn�m[a; b℄¢ â®¬ ¨ â®«ìª® â®¬ á«ãç ¥, ª®£¤  ¤«ï «î¡®© â®çª¨ ®âà¥§ª [a; b℄ ¢ ¤®áâ â®ç® ¬ «ëå ®¤®áâ®à®¨å ®ªà¥áâ®áâïå ¬ âà¨-æ  C(�) ¨¬¥¥â à £¨, á®¢¯ ¤ îé¨¥ á à £ ¬¨ á®®â¢¥âáâ¢ãî-é¨å ®¤®áâ®à®¨å ¯à¥¤¥«®¢ ¬ âà¨ç®© äãªæ¨¨ C(�) ¢ íâ®©â®çª¥.� ® ª   §   â ¥ « ì á â ¢ ®. Ǒãáâì ¢ â®çª¥ t0 ¬ âà¨æ C(t) ¬¥ï¥â à £. � áá¬®âà¨¬ ¯à®¨§¢®«ìãî ®¤®áâ®à®îî ¯®-á«¥¤®¢ â¥«ì®áâì â®ç¥ª tk ! t0 (k ! 1) ¨ ®¡®§ ç¨¬ C0 =limtk!t0C(tk): Ǒà¥¤¯®«®�¨¬, çâ® ª ª®¥ ¡ë ¬ë ¥ ¢§ï«¨ ç¨á«® k , ©¤¥âáï ®¬¥à k0 > k , â ª®© çâ® rankC(tk0) 6= rankC0 . �®-£¤ , á ®¤®© áâ®à®ë, C(tk) ! C0 ,   á ¤àã£®© áâ®à®ë, ¯® â¥-®à¥¬¥ 1 C+(tk) ¥ áâà¥¬¨âáï ª C+0 . � ª ç¥áâ¢¥ ®à¬ë ¬ âà¨-æë C(tk) à áá¬®âà¨¬ ®à¬ã ¢¥ªâ®à  ¨§ Rm�n , á®áâ ¢«¥®£® ¨§áâ®«¡æ®¢ ¬ âà¨æë C(tk) . �®£« á® â¥®à¥¬¥ 2 á¯à ¢¥¤«¨¢® à -¢¥áâ¢® supk kC+(tk)k = 1: �â® ®§ ç ¥â, çâ® ¯® ªà ©¥© ¬¥à¥®¤¨ ¨§ í«¥¬¥â®¢ ¬ âà¨æë C+(�) áâà¥¬¨âáï ª 1 , ® íâ® ¯à®-â¨¢®à¥ç¨â ãá«®¢¨î C+(�) 2 Gn�m[a; b℄ . � ª¨¬ ®¡à §®¬,  ç¨ ï9



á ¥ª®â®à®£® ®¬¥à  k0 , rankC(tk) = rankC0 , ¨ ¯® â¥®à¥¬¥ 1C+(tk) ! C+0 . Ǒ®áª®«ìªã ¢á¥ à áã�¤¥¨ï ®¡à â¨¬ë, â® ¤®ª § -â¥«ìáâ¢® ¤®áâ â®ç®áâ¨ ¯à®¢®¤¨âáï   «®£¨ç®.�   ¬ ¥ ç    ¨ ¥ 1. Ǒãáâì C(�) 2 Gm�n[a; b℄ . �á«¨ C+(�)¯à¨ ¤«¥�¨â Gn�m[a; b℄ , â® ¬®�¥áâ¢® â®ç¥ª à §àë¢  ¬ âà¨æëC+(�) á®¤¥à�¨âáï ¢ ¬®�¥áâ¢¥ â®ç¥ª à §àë¢  C(�) . � ª ¢¨¤®¨§ ¯à¨¬¥à  1, ®¡à â®¥ ¥¢¥à®.� ¥ ® à ¥ ¬   3. Ǒãáâì En | ¥¤¨¨ç ï n�n-¬ âà¨æ ,g(�) 2 Gm�1[a; b℄ , z(�) 2 Gn�1[a; b℄ , B(�) 2 Gm�n[a; b℄ , ¨ ¤«ï«î¡®© â®çª¨ ®âà¥§ª  [a; b℄ ¢ ¤®áâ â®ç® ¬ «ëå ®¤®áâ®à®-¨å ®ªà¥áâ®áâïå ¬ âà¨æ  C(�) ¨¬¥¥â à £¨, á®¢¯ ¤ îé¨¥ áà £ ¬¨ á®®â¢¥âáâ¢ãîé¨å ®¤®áâ®à®¨å ¯à¥¤¥«®¢ ¬ âà¨ç®©äãªæ¨¨ C(�) ¢ íâ®© â®çª¥. �®£¤ 1) ãà ¢¥¨¥ B(�)x(�) = g(�) à §à¥è¨¬® ¢ â®¬ ¨ â®«ìª® â®¬á«ãç ¥, ª®£¤  �Em �B(�)B+(�)� g(�) = 0;2) ¥á«¨ ãà ¢¥¨¥ B(�)x(�) = g(�) à §à¥è¨¬®, â® ¢á¥ ¥£® ¯à¥-àë¢¨áâë¥ à¥è¥¨ï ¤ îâáï ä®à¬ã«®©x(t) = B+(t) g(t) + �En �B+(t)B(t)� z(t);£¤¥ z(�) | ¯à®¨§¢®«ì ï ¢¥ªâ®à-äãªæ¨ï.�¯¨á®ª «¨â¥à âãàë1. �®¤¨®®¢ �.�. � ¯à¥àë¢¨áâëå äãªæ¨ïå // �§¢¥áâ¨ï �áâ¨âãâ ¬ â¥¬ â¨ª¨ ¨ ¨ä®à¬ â¨ª¨ �¤��. ��¥¢áª, 2002. �ë¯. 2(25). �. 87{90.2. Izumino S. Convergene of generalized inverses and spline projetors //J. Approx. Theory. 1983. Vol. 38. P. 269{278.3. Penrose R. A generalized inverse of matries // Pro. Cambridge Phil.So. 1955. Vol. 51. P. 406{413.4. Stewart G.W. On the ontinuity of the generalized inverse // SIAM.1969. Vol. 17. P. 33{45. 10


