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Ǒãáâì (Lx)(t) = (Bu)(t) + v(t); t 2 [0; T ℄ (1)| äã­ªæ¨®­ «ì­®-¤¨ää¥à¥­æ¨ «ì­ ï á¨áâ¥¬  ã¯à ¢«¥­¨ï á «¨-­¥©­ë¬¨ ®£à ­¨ç¥­­ë¬¨ ®¯¥à â®à ¬¨ L : D ! L , B : L2 ! L .�¤¥áì L | ¯à®áâà ­áâ¢® áã¬¬¨àã¥¬ëå äã­ªæ¨© z : [0; T ℄! Rn ,kzkL = TZ0 jz(s)j ds;£¤¥ j � j | ­®à¬  ¢ Rn ; D | ¯à®áâà ­áâ¢®  ¡á®«îâ­® ­¥¯à¥-àë¢­ëå äã­ªæ¨© x : [0; T ℄ ! Rn , kxkD = k _xkL + jx(0)j ; L2 |¯à®áâà ­áâ¢® ª¢ ¤à â¨ç­® áã¬¬¨àã¥¬ëå äã­ªæ¨© u : [0; T ℄! Rrá® áª «ïà­ë¬ ¯à®¨§¢¥¤¥­¨¥¬(u1; u2) = TZ0 u>1 (s)u2(s) ds;£¤¥ �> | á¨¬¢®« âà ­á¯®­¨à®¢ ­¨ï. �ã¤¥¬ ¯à¥¤¯®« £ âì, çâ®£« ¢­ ï ç áâì [1℄ Q : L ! L , Qz = L( (�)R0 z(s)ds) ®¯¥à â®à  L¨¬¥¥â ¢¨¤ (Qz)(t) = z(t)� tZ0 K(t; s)z(s)ds;£¤¥ í«¥¬¥­âë kij(t; s) ï¤à  K(t; s) ¨§¬¥à¨¬ë ­  ¬­®�¥áâ¢¥ 0 66 s 6 t 6 T ¨ ã¤®¢«¥â¢®àïîâ ãá«®¢¨ï¬ jkij(t; s)j 6 m(t) ,i; j = 1; : : : ; n á áã¬¬¨àã¥¬®© ­  [0; T ℄ äã­ªæ¨¥© m .� ¢¨¤¥ (1) ¬®£ãâ ¡ëâì § ¯¨á ­ë à §«¨ç­ë¥ ª« ááë á¨áâ¥¬ã¯à ¢«¥­¨ï, ¢ â®¬ ç¨á«¥ á¨áâ¥¬ë ã¯à ¢«¥­¨ï á à á¯à¥¤¥«¥­­ë¬¨ á®áà¥¤®â®ç¥­­ë¬ § ¯ §¤ë¢ ­¨¥¬ ¨ ¨­â¥£à®¤¨ää¥à¥­æ¨ «ì­ë¥á¨áâ¥¬ë.� áá¬®âà¨¬ § ¤ çã ã¯à ¢«¥­¨ïLx = v +Bu; x(0) = �; `x = �; (2)62



£¤¥ æ¥«ì ã¯à ¢«¥­¨ï § ¤ ¥âáï «¨­¥©­ë¬ ®£à ­¨ç¥­­ë¬ ¢¥ªâ®à-äã­ªæ¨®­ «®¬ ` : D ! Rn . � ª¨¥ § ¤ ç¨ ¢®§­¨ª îâ, ¢ ç áâ-­®áâ¨, ¢ íª®­®¬¨ç¥áª®© ¤¨­ ¬¨ª¥, £¤¥ æ¥«ìî ã¯à ¢«¥­¨ï ¬®�¥â¡ëâì ¤®áâ¨�¥­¨¥ § ¤ ­­®£® ãà®¢­ï � ­¥ª®â®à®© ¢¥ªâ®à­®© å -à ªâ¥à¨áâ¨ª®© âà ¥ªâ®à¨¨ x .�á«®¢¨ï à §à¥è¨¬®áâ¨ § ¤ ç¨ ã¯à ¢«¥­¨ï (2) ¨ ª®­áâàãªæ¨ïá®®â¢¥âáâ¢ãîé¨å ã¯à ¢«¥­¨© ¬®£ãâ ¡ëâì íää¥ªâ¨¢­® § ¯¨á ­ëá ¨á¯®«ì§®¢ ­¨¥¬ ¬ âà¨æë �®è¨ C(t; s) , ¤ îé¥© ¤«ï § ¤ ç¨�®è¨ Lx = f , x(0) = � ¯à¥¤áâ ¢«¥­¨¥ à¥è¥­¨ïx(t) = X(t)�+ tZ0 C(t; s)f(s) ds:�¥ªâ®à-äã­ªæ¨®­ « æ¥«¨ ` ¨¬¥¥â ¯à¥¤áâ ¢«¥­¨¥`x = 	x(0) + TZ0 �(�) _x(�) d�;£¤¥ 	 | ¯®áâ®ï­­ ï n�n -¬ âà¨æ ,   í«¥¬¥­âë n�n -¬ âà¨æë� ¨§¬¥à¨¬ë ¨ ®£à ­¨ç¥­ë ¢ áãé¥áâ¢¥­­®¬.�¡®§­ ç¨¬ �(s) = �(s) + TZs �(�)C 0� (�; s) d�¨ ®¯à¥¤¥«¨¬ n� n -¬ âà¨æã M à ¢¥­áâ¢®¬M = TZ0 [B��℄(s)[B��℄>(s) ds;£¤¥ B� : L� ! L�2 | á®¯àï�¥­­ë© ª B : L2 ! L ®¯¥à â®à.63
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