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t. We obtained the ne
essary and suÆ
ient 
onditions of lo
al
ontrollability over the nonlinear system. These results are also appliedin the ó
riti
al� 
ase when the system of linear approximation of thenonlinear system don't lo
ally 
ontrollable.� áá¬ âà¨¢ ¥âáï á¨áâ¥¬ _x=f0(x)+uf1(x); (x; u) 2 Rn � [�1; 1℄; (1)£¤¥ f0(0) = 0; f1(0) = b 6= 0 , ¨ äã­ªæ¨¨ f0(x); f1(x) £®«®¬®àä­ë¢ ­¥ª®â®à®© ®ªà¥áâ­®áâ¨ ­ ç «  ª®®à¤¨­ â. Ǒà¥¤¯®« £ ¥âáï, çâ®rank(b;Ab;A2b : : : An�1b) > n � 1 , £¤¥ A = (�f0(x)=�x)x=0 , â. ¥.­¥ ¨áª«îç ¥âáï â ª ­ §ë¢ ¥¬ë© óªà¨â¨ç¥áª¨©� á«ãç ©, ª®£¤ á®®â¢¥âáâ¢ãîé ï á¨áâ¥¬  «¨­¥©­®£® ¯à¨¡«¨�¥­¨ï _x = Ax + bu­¥ ï¢«ï¥âáï «®ª «ì­® ã¯à ¢«ï¥¬®©.� ¯ à ¥ ¤ ¥ « ¥ ­ ¨ ¥ 1. [1℄ . �¨áâ¥¬  (1) ­ §ë¢ ¥âáï ã¯à -¢«ï¥¬®© ¢ ¬ «®¬, ¥á«¨ ¤«ï «î¡®£® " > 0 ­ ©¤¥âáï Æ = Æ(") > 0â ª®¥, çâ® ¤«ï «î¡®£® jx0j < " áãé¥áâ¢ãîâ ¬®¬¥­â ¢à¥¬¥­¨ � 22 (0;1) ¨ ¤®¯ãáâ¨¬®¥ à¥è¥­¨¥ x(t) = x(t; u(�)) , t 2 [0; � ℄ á¨áâ¥-¬ë (1), ã¤®¢«¥â¢®àïîé¨¥ ãá«®¢¨ï¬: x(0) = x0; x(�) = 0; jx(t)j 6 "¤«ï ¢á¥å t 2 [0; � ℄ .1� ¡®â  ¯®¤¤¥à� ­  �®­ªãàá­ë¬ æ¥­âà®¬ äã­¤ ¬¥­â «ì­®£® ¥áâ¥áâ¢®-§­ ­¨ï (£à ­â E 00{1.0{5). 65



�¥à¥§ x = x�(t) ¨ x = x+(t) , t 2 [0; �) ®¡®§­ ç¨¬ à¥è¥­¨ïá¨áâ¥¬ë (1), ®â¢¥ç îé¨¥ ã¯à ¢«¥­¨ï¬ u+(t) � 1 ¨ u�(t) � �1 ¨­ ç «ì­®¬ã ãá«®¢¨î x�(0) = x+(0) = 0 . �¢¥¤¥¬ ¢ à áá¬®âà¥­¨¥äã­ªæ¨î s(x) := det[f0(x); f1(x) : : : fn�1(x)℄;£¤¥fi(x) = [f0(x); fi�1(x)℄ := (�f0(x)=�x)fi�1(x)� (�fi�1(x)=�x)f0(x):�â¬¥â¨¬, çâ® äã­ªæ¨¨ s(x); f2(x); f3(x) : : : fn�1(x) ¡ã¤ãâ â ª�¥£®«®¬®àä­ë ¢ ­¥ª®â®à®© ®ªà¥áâ­®áâ¨ ­ ç «  ª®®à¤¨­ â, ¯à¨ç¥¬fi(0) = Ai�1b ¯à¨ i = 1 : : : n� 1 .� ¥ ® à ¥ ¬   1. Ǒãáâì rank (b;Ab;A2b : : : An�1b) > n�1 .C¨áâ¥¬  (1) ã¯à ¢«ï¥¬  ¢ ¬ «®¬ ¢ â®¬ ¨ â®«ìª® â®¬ á«ãç ¥,¥á«¨ áãé¥áâ¢ã¥â â ª®¥ � > 0 , çâ®s(x+(t))s(x�(t)) < 0 ¤«ï ¢á¥å t 2 (0; �): (2)�¥®à¥¬  1 áãé¥áâ¢¥­­® ãá¨«¨¢ ¥â à¥§ã«ìâ âë à ¡®âë [2℄, ¢ª®â®à®© ¤®ª § ­®, çâ® ãá«®¢¨¥ (2) ï¢«ï¥âáï ¤®áâ â®ç­ë¬ ¤«ïã¯à ¢«ï¥¬®áâ¨ ¢ ¬ «®¬ á¨áâ¥¬ë (1).� � �1. �®­ª®¢ �.�. �¯à ¢«ï¥¬®áâì ­¥«¨­¥©­®© á¨áâ¥¬ë ¯® «¨­¥©­®¬ã¯à¨¡«¨�¥­¨î // Ǒà¨ª« ¤­ ï ¬ â¥¬ â¨ª  ¨ ¬¥å ­¨ª . 1974. �. 38,ò 4. �. 599{606.2. � áâ¥àª®¢ �.�. �¥ª®â®àë¥ ¢®¯à®áë ã¯à ¢«ï¥¬®áâ¨ ­¥«¨­¥©­ëåá¨áâ¥¬ // �§¢¥áâ¨ï �­áâ¨âãâ  ¬ â¥¬ â¨ª  ¨ ¨­ä®à¬ â¨ª¨ �¤��.��¥¢áª, 1999. �ë¯. 2(17). �. 41{101.
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