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¬ âà¨æë á¨áâ¥¬ë (á¬.,  ¯à¨¬¥à, [1{6℄). �¤ ª® á«¥¤ã¥â ®â¬¥-â¨âì, çâ® ¯à ªâ¨ç¥áª®¥ ¯à¨¬¥¥¨¥ íâ¨å ªà¨â¥à¨¥¢ § âàã¤¨-â¥«ì® ¢¢¨¤ã á«®�®áâ¨ ¨å ¯à¥¤áâ ¢«¥¨ï ¢ ä®à¬¥ ª®áâàãªâ¨¢-ëå  «£®à¨â¬¨ç¥áª¨å ¯à®æ¥¤ãà. Ǒ®íâ®¬ã à §à ¡®âª  ª®áâàãª-â¨¢ëå ªà¨â¥à¨¥¢ ¨áá«¥¤®¢ ¨ï  á¨¬¯â®â¨ç¥áª®© ãáâ®©ç¨¢®áâ¨â ª¨å á¨áâ¥¬ ¯à¥¤áâ ¢«ï¥âáï ¢ �®© § ¤ ç¥© ª ª á â¥®à¥â¨ç¥-áª®©, â ª ¨ á ¯à¨ª« ¤®© â®çª¨ §à¥¨ï.�  áâ®ïé¥© à ¡®â¥ ¯®«ãç¥ ª®áâàãªâ¨¢ë© ªà¨â¥à¨©  á¨¬-¯â®â¨ç¥áª®© ãáâ®©ç¨¢®áâ¨ «¨¥©ëå äãªæ¨® «ì®-¤¨ää¥à¥-æ¨ «ìëå ãà ¢¥¨© (1) ¢ â¥à¬¨ å äã¤ ¬¥â «ì®© ¬ âà¨æë¨ ¯ à ¬¥âà®¢ á¨áâ¥¬ë. �ã¤ ¬¥â «ì®© ¬ âà¨æ¥© á¨áâ¥¬ë (1) §ë¢ ¥âáï n�n ¬ âà¨æ  F [t℄ , ï¢«ïîé ïáï à¥è¥¨¥¬ ¯à¨ t > 0¬ âà¨ç®£® äãªæ¨® «ì®-¤¨ää¥à¥æ¨ «ì®£® ãà ¢¥¨ï_F [t℄ = AF [t℄ +A� F [t� � ℄ + Z 0�� G(s)F [t+ s℄ dsá  ç «ìë¬¨ ãá«®¢¨ï¬¨ F [0℄ = I ( I | ¥¤¨¨ç ï ¬ âà¨æ ),F [t℄ = 0 ¯à¨ t < 0 .� ¥ ® à ¥ ¬   1. �¨áâ¥¬  (1)  á¨¬¯â®â¨ç¥áª¨ ãáâ®©-ç¨¢  ¢ â®¬ ¨ â®«ìª® â®¬ á«ãç ¥, ª®£¤  áãé¥áâ¢ã¥â ª®áâ â T > 2� â ª ï, çâ® max�2�6s60 kF [T + s℄kn�n ���1 + � kA�kn�n + 0Z�� Z s�� kG(�)kn�nd� ds� < 1: (2)�¤¥áì kxk | ®à¬  ¢¥ªâ®à  x 2 Rn ; kBkn�n = maxkxk=1 kBxkkxk |®à¬  ¬ âà¨æë B à §¬¥à®áâ¨ n� n .�   ¬ ¥ ç    ¨ ¥ 1. �®£« á® â¥®à¥¬¥ 1 ¤«ï  á¨¬¯â®â¨-ç¥áª®© ãáâ®©ç¨¢®áâ¨ á¨áâ¥¬ë (1) ¤®áâ â®ç® ¢ë¯®«¥¨ï ãá«®-¢¨ï (2) ¤«ï ¥ª®â®à®£® ª®¥ç®£® ¬®¬¥â  ¢à¥¬¥¨ T > 2� . Ǒà¨56



íâ®¬ ¤«ï ª®ªà¥â®© á¨áâ¥¬ë (1) ¢å®¤ïé¨¥ ¢ ¥à ¢¥áâ¢® (2)®à¬ë ¬ âà¨æ ¬®£ãâ ¡ëâì ¢ëç¨á«¥ë  ¯à¨®à¨,   äã¤ ¬¥â «ì- ï ¬ âà¨æ  F [t℄ ¬®�¥â ¡ëâì  ©¤¥  ç¨á«¥®   ª®¥ç®¬ ¨-â¥à¢ «¥ [T � 2�; T ℄ (á®®â¢¥âáâ¢ãîé¨¥  «£®à¨â¬ë ¨ ¯à®£à ¬¬®¥®¡¥á¯¥ç¥¨¥ à¥ «¨§®¢ ë ¢ ¯ ª¥â¥ ¯à¨ª« ¤ëå ¯à®£à ¬¬ Time-delay System Toolbox [7℄).� ª¨¬ ®¡à §®¬, â¥®à¥¬  1 ¯®§¢®«ï¥â à¥ «¨§®¢ âì ª®áâàãª-â¨¢ãî ¯à®æ¥¤ãàã ¯à®¢¥àª¨  á¨¬¯â®â¨ç¥áª®© ãáâ®©ç¨¢®áâ¨ á¨-áâ¥¬ë (1)   ®á®¢¥ ¯®è £®¢®© ¯à®¢¥àª¨ ¥à ¢¥áâ¢  (2)   ¯®-á«¥¤®¢ â¥«ì®áâ¨ ¨â¥à¢ «®¢ ª®¥ç®© ¤«¨ë.Ǒ à ¨ ¬ ¥ à 1. � áá¬®âà¨¬ á¨áâ¥¬ã (1) á ¬ âà¨æ ¬¨A = � �1 00 �0; 5 �; A� = � �0; 3 0; 2�0; 1 0; 3 �; G(s) = � �0; 3 00; 5 0; 2 �¨ § ¯ §¤ë¢ ¨¥¬ � = 0; 5 . Ǒà¨ T = 15max�2�6s60 kF [T + s℄kn�n ���1 + � kA�kn�n + 0Z�� Z s�� kG(�)kn�nd� ds� = 0; 081:� ª¨¬ ®¡à §®¬, ¢ á¨«ã â¥®à¥¬ë 1 âà¨¢¨ «ì®¥ à¥è¥¨¥ á¨áâ¥¬ë(1) á ¢ë¡à ë¬¨ ¬ âà¨æ ¬¨  á¨¬¯â®â¨ç¥áª¨ ãáâ®©ç¨¢®.Ǒ à ¨ ¬ ¥ à 2. � áá¬®âà¨¬ á¨áâ¥¬ã (1) á ¬ âà¨æ ¬¨A = 0� �1; 89 0 0; 20 �0; 9 00; 1 0 �1; 1 1A ; A� = 0� �1 0 �1�0; 1 0 �10 0 �21A ;G(s) = 0��0; 2 0 00; 1 0 00 0; 2 �11A57
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