
�¥®à¥â¨ç¥áª¨© ¬¨­¨¬ã¬¤«ï § ç¥â  ¯® ª¢ ­â®¢®© â¥®à¨¨(¢¥á¥­­¨© á¥¬¥áâà 2008 £.)1. � âà¨æ  ¯«®â­®áâ¨:� ãá«®¢¨¥ ­®à¬¨à®¢ª¨ ¤«ï ¬ âà¨æë ¯«®â­®áâ¨ �̂ = ?� áà¥¤­¥¥ §­ ç¥­¨¥ ­ ¡«î¤ ¥¬®© hÂi, ¥á«¨ á¨áâ¥¬  ­ å®¤¨âáï ¢ á®áâ®ï­¨¨ á ¬ âà¨æ¥© ¯«®â­®áâ¨�̂ = ?� ¢¥à®ïâ­®áâì ¯à¥¡ë¢ ­¨ï ¢ ç¨áâ®¬ á®áâ®ï­¨¨ j i, ¥á«¨ á¨áâ¥¬  ­ å®¤¨âáï ¢ á®áâ®ï­¨¨ á ¬ âà¨æ¥© ¯«®â-­®áâ¨ �̂ = ?� ­¥®¡å®¤¨¬®¥ ¨ ¤®áâ â®ç­®¥ ãá«®¢¨¥ ç¨áâ®âë á®áâ®ï­¨ï, ¥á«¨ á¨áâ¥¬  ­ å®¤¨âáï ¢ á®áâ®ï­¨¨ á ¬ âà¨æ¥©¯«®â­®áâ¨ �̂ = ?
¢ï§ì ¬¥�¤ã �̂ ¨ ¢®«­®¢®© äã­ªæ¨¥© j i ¢ íâ®¬ á«ãç ¥ = ?2. �®«­®¢ ï äã­ªæ¨ï:� ãá«®¢¨¥ ­®à¬¨à®¢ª¨ ¢®«­®¢®© äã­ªæ¨¨ j i = ?� áà¥¤­¥¥ §­ ç¥­¨¥ ­ ¡«î¤ ¥¬®© hÂi, ¥á«¨ á¨áâ¥¬  ­ å®¤¨âáï ¢ á®áâ®ï­¨¨ á ¢®«­®¢®© äã­ªæ¨¥© j i = ?� ¢¥à®ïâ­®áâì ¯à¥¡ë¢ ­¨ï ¢ ç¨áâ®¬ á®áâ®ï­¨¨ j�i, ¥á«¨ á¨áâ¥¬  ­ å®¤¨âáï ¢ á®áâ®ï­¨¨ á ¢®«­®¢®© äã­ª-æ¨¥© j i = ?3. �§¬¥à¥­¨¥ ­ ¡«î¤ ¥¬®© Â (ç¨áâ® ¤¨áªà¥â­ë© á¯¥ªâà) ¢ á®áâ®ï­¨¨ �̂:� ¢¥à®ïâ­®áâì ¯®«ãç¨âì §­ ç¥­¨¥ ai, ¥á«¨ á¨áâ¥¬  ­ å®¤¨âáï ¢ á®áâ®ï­¨¨ á ¬ âà¨æ¥© ¯«®â­®áâ¨ �̂ = ?� ¢¥à®ïâ­®áâì ¯®«ãç¨âì §­ ç¥­¨¥ ai, ¥á«¨ á¨áâ¥¬  ­ å®¤¨âáï ¢ á®áâ®ï­¨¨ á ¢®«­®¢®© äã­ªæ¨¥© j i = ?4. �®áâ ¢­ë¥ á¨áâ¥¬ë:� ¢ëà �¥­¨¥ ¤«ï ¬ âà¨æë ¯«®â­®áâ¨ ¯®¤á¨áâ¥¬ë = ?5. �¨­ ¬¨ª :� �à ¢­¥­¨¥ � ©§¥­¡¥à£  ¤«ï ¯à®¨§¢®«ì­®£® ®¯¥à â®à  Â = ?� �¥áâ æ¨®­ à­®¥ ãà ¢­¥­¨¥ �à¥¤¨­£¥à  (®¡é¨© á«ãç ©) = ?� �â æ¨®­ à­®¥ ãà ¢­¥­¨¥ �à¥¤¨­£¥à  (®¡é¨© á«ãç ©) = ?6. �¤­®¬¥à­®¥ ¤¢¨�¥­¨¥ ¬ â¥à¨ «ì­®© â®çª¨:� ª ­®­¨ç¥áª®¥ ª®¬¬ãâ æ¨®­­®¥ á®®â­®è¥­¨¥ [x̂; p̂℄ = ?� ­¥áâ æ¨®­ à­®¥ ãà ¢­¥­¨¥ �à¥¤¨­£¥à  ¢ ª®®à¤¨­ â­®¬ ¯à¥¤áâ ¢«¥­¨¨ = ?� áâ æ¨®­ à­®¥ ãà ¢­¥­¨¥ �à¥¤¨­£¥à  ¢ ª®®à¤¨­ â­®¬ ¯à¥¤áâ ¢«¥­¨¨ = ?� ãà ¢­¥­¨¥ ­¥¯à¥àë¢­®áâ¨ = ?7. � à¬®­¨ç¥áª¨© ®áæ¨««ïâ®à:� [â; â+℄ =?� âjni =? â+jni =?� ãà®¢­¨ í­¥à£¨¨ En =?� ª®£¥à¥­â­®¥ á®áâ®ï­¨¥ j�i: âj�i=? h�jâ+=?8. �à¥å¬¥à­®¥ ¤¢¨�¥­¨¥ ¬ â¥à¨ «ì­®© â®çª¨:� ª ­®­¨ç¥áª¨¥ ª®¬¬ãâ æ¨®­­ë¥ á®®â­®è¥­¨ï [x̂i; p̂j ℄ = ?� ­¥áâ æ¨®­ à­®¥ ãà ¢­¥­¨¥ �à¥¤¨­£¥à  ¢ ª®®à¤¨­ â­®¬ ¯à¥¤áâ ¢«¥­¨¨ = ?� ãà ¢­¥­¨¥ ­¥¯à¥àë¢­®áâ¨ = ?9. �®¬¥­â:� ®¯à¥¤¥«¥­¨¥ ¬®¬¥­â  = ?� hl0m0jlmi = ? ~l 2jlmi = ? lz jlmi = ? l+jlmi = ? l�jlmi = ?� ®¯à¥¤¥«¥­¨¥ áª «ïà­®£® ¨ ¢¥ªâ®à­®£® ®¯¥à â®à®¢ = ?� ¬ âà¨ç­ë¥ í«¥¬¥­âë áª «ïà­®£® ®¯¥à â®à  A: hl0m0jAjlmi = ?10. �®à¬ã«ë ¤«ï ®¯¥à â®à®¢:� exp(Â)B̂ exp(�Â) = ?� ¥á«¨ [Â; B̂℄ = �, â® [Â; f(B̂)℄ = ?� ï¢­ë© ¢¨¤ ¬ âà¨æ Ǒ ã«¨ �i = ?� (~a � ~�)(~b � ~�) = ?


