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Monotonic Relaxation for Robust Control - Pierre Apkarian

where Q is a L x L symmetric matrix, qT Ñ‰ (RL) and p Ñ‰ R. Ñ‹ denotes a hyper-rectangle in the positive ...... 0 .04321 9 - 0 .010111 0 .1441 9 5 6 8. Pi = 10 -5 '. 
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Ý ¿„»qÏ,ûÑÈq»q¸º¼hÆÄÂ_» ÆŽÉ�Å£ÈqÀŽ¼hÆ“ùS¸ºÂ_»Rú„¹ºø × ¼hÊq¿¼?Æ9É × ÆŽÉ�¸ºÂ_»Rú„¹ºø¿„ÀÄÂ_»‚Ós¿„ÀŽÀÏqÆŽ½h¹`¸º¼hÆÄÂ_»qÉ ÿ ß ÐÑæçhæç ç Ø çhæç çhæ Û ÐÑ¸]¿„»‚Â_»qÆ9¸]¿„À¦Èq»qÆÄ¼ú„¹`¸º¼¾Â„½=ÆŽ»ñ Ý ò Û Ò ìÂ„½h¹4û{Â„½YÅ¿„ÀŽÀÄË × ¼hÊqÆŽÉ%Æ9É¹ºøGÁq½Y¹`ÉhÉ¾¹`Ïì¿„É Ð§Þ Û ß Ø ç Ù ç çhö Ð Û Þ ÿ ß á ÿ“ÿ â ÿ æç Š» ¼hÊ‚¹ìÉh¿„Åp¹ìú„¹`ÆŽ» × Â_»‚¹ì¸]¿„»:¼h¿Í„¹ ¿„Ï‚ú¿„»R¼h¿Ó„¹Â„û�Â„¼hÊ‚¹]½Áq½hÂ„ÁI¹]½h¼hÆÄ¹`É‰Â„û–¼hÊ‚¹ìÃIÂdøë¤Ã±¹]Ë„Â_»'Ï ¸ºÂ_»†ú„¹ºøÆÄ¼iË„Ò 0Ê‚¹%ÃIÂdø,ëÆ9É »‚Â„¼ Â_»qÀÄË‰¸ºÂ_»Rú„¹ºøÃ'Èq¼�Æ9É?¸YÊq¿½[¿„¸º¼¾¹]½YÆ ]¹`ÏpÃGË‰¿sÉ¾ÁI¹`¸]Æ '¸2Â„½YÏ‚¹]½YÆ9»‚Ó‚í|ÆÄ¼hÉ ¼ ô Â ú„¹]½h¼hÆŽ¸º¹`É ï ¿„»'Ï,ð ¿½h¹2ÉYÅp¿„ÀŽÀÄ¹`É¾¼¡¿„»qÏ£À9¿½hÓ„¹`É¾¼ × Å¹`¿„»qÆ9»‚Ó˜¼hÊq¿¼ ï†ÿ þ Þ ÿ þ7ð ÿ ç¢èIÞéë?ç ß Ø ç Ù ç çhö0Ò 0ÊqÆ9ÉA¸ºÂ_»qÏqÆÄ¼hÆÄÂ_»sÆ9ÉAÈqÉ¾¹]ûÑÈqÀ„ÆŽ»=¼hÊ‚¹?É¾¹`»'É¾¹?¼hÊq¿¼|»qÂ„¼¦Â_»qÀÄË–¸ºÂ_»Rú„¹ºø1ûÑÈq»q¸º¼hÆÄÂ_»'ÉA¿¼¾¼h¿„ÆŽ»1¼hÊ‚¹`ÆŽ½¦Åp¿øÆ9Å£ÈqÅ¤¿¼ ¼hÊ‚¹sú„¹]½h¼hÆ9¸º¹`É%Â„û¢ëÃ'È‚¼¼hÊ‚¹]½h¹1¿½Y¹sÂ„¼hÊ‚¹]½0ûÑÈq»q¸º¼hÆÄÂ_»qÉ%»qÂ„¼0¸YÊq¿½Y¿„¸º¼¾¹]½[Æ ]¹`ÏìÃGË¿„»†Ë’ÍGÆŽ»'ÏÂ„û�¸ºÂ_»†ú„¹ºøÆÄ¼iË ¿¼¾¼¾½YÆÄÃOÈ‚¼¾¹ ô ÊqÆŽ¸[Ê:¿„ÀŽÉ¾ÂKÅp¹]¹]¼¼hÊ‚¹¹ºø¼¾½h¹`Å¹Á±Â_Æ9»R¼Áq½YÂ„Á±¹]½Y¼SË„Ò 0Êq¹]Ëê¿½h¹ nÒ Â„½h¹]Âdú„¹]½=ÅÂ_»‚Â„¼¾Â_»qÆ9¸=ûÜÈq»'¸º¼hÆÄÂ_»qÉ¿¼¾¼h¿„ÆŽ»¼hÊ‚¹`ÆŽ½0Åp¿øÆ9Å£ÈqÅ ÅpÆŽ»qÆŽÅ,ÈqÅ Â_»Â_»‚¹sÂ„û|Ý ¼hÊq¹1ÉhÅp¿„ÀŽÀÄ¹`Éh¼2Â„½ ÀŽ¿½hÓ„¹`Éh¼%ú„¹]½h¼hÆŽ¸º¹`É ï Â„½˜ðdÒ 0Ê‚¹]½h¹]ûÜÂ„½h¹ × ÆÄ¼%É¾¹]¹`ÅpÉ%¼hÊ'¿¼%û{Â„½0¸ºÂ_»qÉYÆŽÏ‚¹]½YÆŽ»qÓ,¿,ûÑÈq»q¸º¼hÆÄÂ_» Â_»¿‰ÃIÂ`ø/ÆŽ¼Æ9É Â„ûAÁq½Y¿„¸º¼hÆ9¸]¿„À'ÆŽ»†¼¾¹]½h¹`É¾¼?¼¾Â£¹ºøGÁOÀÄÂ„½h¹˜ÆÄ¼hÉCÅÂ_»‚Â„¼¾Â_»qÆ9¸]ÆÄ¼SËÁq½YÂ„Á±¹]½Y¼hÆÄ¹`É]Ò Š»p¼hÊ'ÆŽÉ Á'¿ÁI¹]½ × ô ¹–ÉhÊq¿„ÀŽÀ‚É¾¹]¹–Ê‚Â ô ¼hÊ‚¹ÅpÂ_»‚Â„¼¾Â_»qÆŽ¸¸ºÂ_»q¸º¹]Áq¼£Æ9É1ÈqÉ¾¹]ûÑÈqÀ?¿„»qÏÌÅp¿`ËGÃI¹ÅÂ„½h¹»q¿¼hÈ‚½Y¿„À û{Â„½,É¾Â_ÀÄúÆŽ»‚ÓÐ ØdÛ Ò E»Á'¿½h¼hÆŽ¸]È'ÀŽ¿½ × ÆÄ¼=¿„ÀŽÀÄÂ ô É=ÈqÉ˜¼¾Â’½h¹`Ï'Èq¸º¹£¼hÊq¹,ûÜ¹`¿„ÉhÆÄÃOÆŽÀŽÆÄ¼iË/Â„û–Ð ØdÛ ¼¾Â/¼hÊq¹£ûÜ¹`¿„ÉhÆÄÃ'Æ9ÀŽÆÄ¼SË’Â„û2¿ O»qÆÄ¼¾¹£¿„»'ÏÂ„û %ûÑ¿„ÅpÆŽÀŽËÂ„û ¸ºÂ_»'É¾¼¾½Y¿„ÆŽ»†¼hÉ]Ò 0Êq¹ É¾¼¾½YÈq¸º¼hÈq½h¹ Â„û‚¼hÊ‚¹CÁ'¿ÁI¹]½¡ÆŽÉ|¿„É|ûÜÂ_ÀŽÀÄÂ ô É]Ò ¿„ÉhÆ9¸ ½h¹`ÉYÈqÀÄ¼hÉAÂ_»,ÅÂ_»‚Â„¼¾Â_»qÆ9¸?Â„Áq¼hÆŽÅÆ `¿¼hÆÄÂ_»1ûÜÂ„½2Ð ØdÛ ¿½h¹,¸ºÂ_»qÉhÆŽÏ‚¹]½Y¹`ÏìÆŽ» G¹`¸º¼hÆŽÂ_» Ù Ò –¹]½YÆÄú¿¼hÆÄÂ_»ì¼¾¹`¸[Êq»qÆŽÎGÈ‚¹`É˜û{Â„½�ú¿½YÆŽÂ_ÈqÉ%Áq½hÂ„ÃOÀÄ¹`ÅpÉ0ÆŽ»ì½hÂ„Ã'ÈqÉ¾¼�¸ºÂ_»R¼¾½hÂ_À ¿½h¹–ÏqÆŽÉh¸]ÈqÉYÉ¾¹`ÏÆŽ» G¹`¸º¼hÆŽÂ_» GÒ �ÆŽ»q¿„ÀŽÀŽË × ¼hÊ‚¹˜úÆŽ¿Ã'ÆŽÀ9ÆÄ¼SË£Â„û±¼hÊq¹0Áq½hÂ„ÁIÂ_É¾¹`Ïp¿Á'Áq½hÂ_¿„¸YÊ/ÆŽÉ?Ïq¹`ÅÂ_»qÉ¾¼¾½Y¿¼¾¹`Ï ¼hÊ‚½hÂ_ÈqÓ_ÊìÉ¾Â_Å¹1»GÈqÅ¹]½YÆ9¸]¿„ÀI¹ºø¿„ÅÁOÀÄ¹`É0ÆŽ» G¹`¸º¼hÆŽÂ_» ‚Ò 0Êq¹’»qÂ„¼h¿¼hÆÄÂ_»qÉÈqÉ¾¹`ÏÆŽ»Ì¼hÊ‚¹Á'¿ÁI¹]½‰ÆŽÉ,½Y¿¼hÊ‚¹]½pÉ¾¼h¿„»'Ïq¿½YÏAÒ �¿½h¼hÆ9¸]ÈqÀŽ¿½YÀÄË × æ Ð æ× ½h¹`É¾Á|Ò Û û{Â„½%¿‰É¾ËÅpÅ¹]¼¾½YÆŽ¸–Åp¿¼¾½YÆÄø Å¹`¿„»qÉ2¼hÊq¿¼ ÆŽÉ ÁIÂ_ÉhÆŽ¼hÆÄú„¹–Ïq¹ '»qÆÄ¼¾¹‰ÐÜÁ±Â_ÉYÆÄ¼hÆÄú„¹=É¾¹`ÅpÆŽÏ‚¹ O»qÆÄ¼¾¹ × ½h¹`É¾Á|Ò Û Ò1·�»q¿„ÀŽÂ„Ó„Â_ÈqÉhÀÄË × å«æªÐ þ¤æ × ½Y¹`É¾Á¦Ò Û Å¹`¿„»qÉ–¼hÊq¿¼ Æ9É–»q¹]Ó_¿¼hÆÄú„¹Ï‚¹ '»qÆÄ¼¾¹ÐÑ»‚¹]Ó_¿¼hÆÄú„¹ É¾¹`ÅpÆ9Ï‚¹ '»qÆÄ¼¾¹ × ½h¹`É¾Á|Ò Û Ò 0Êq¹CÉ¾ËÅ4ÃIÂ_À ÆŽÉ¡ÈqÉ¾¹`Ï,¿„É�¿„»4¹`ÀŽÀ9ÆÄÁ'ÉhÆŽÉ¦û{Â„½¢¼¾¹]½YÅpÉ¢ÆŽ»,Åp¿¼¾½YÆ“øs¹ºøÁq½h¹`ÉhÉhÆŽÂ_»qÉ|¼hÊ'¿¼ ¿½h¹–ÆŽ»qÏqÈq¸º¹`Ï‰ÃGËÉ¾ËÅpÅ¹]¼¾½hË × ¹„ÒÔÓ‚Ò ×IÕ â Ú âÐ Û ßîÕ â Ú â Õ â Ú à Ò ‚Â„½ éìñ ò ç ’éìñ ò × Ìþ Å£ÈqÉh¼�ÃI¹‰ÝÈq»qÏ‚¹]½YÉh¼¾Â†ÂÏ¸ºÂ_ÅÁIÂ_»‚¹`»†¼ ô ÆŽÉ¾¹ × Æ§ÒÔ¹„Ò ÿ þ Ý ÿ ç ß Ý Ø ç Ù ç çhö˜Ò |¹]¼–ÈqÉ=¿„ÀŽÉhÂ½h¹`¸]¿„À9À ¼hÊq¿¼2¿sûÜÈ'»q¸º¼hÆÄÂ_» í_ë ñ«ÆŽÉ ÆŽ»q¸º½hÝ ¹`¿„ÉhÆ9»‚Ó1ÆÄÝ ûI¿„»qÏpÂ_»qÀŽË,ÆÄû Ð Û þ Ð Û ô Ê‚¹`»‚¹]ú„¹]½ ï þ þ ’þ7ð × ¿„»qÏìÆ9É%Ï‚¹`¸º½h¹`¿„ÉhÆŽ»qÓpÆÄû¢¿„»'Ï’Â_»qÀÄË’ÆÄû Ð Û Ð Û ô Ê‚¹`»‚¹]ú„¹]½ ï þ þ /þ ðdÒ ±¶Yµ ²�®‰²0¯±²–®¶hµ ² £¯A¶ #¶ 2¯I¶Y²�®° ±´ ¾¯ ‚Â„½–ÉhÆŽÅÁ'À9ÆŽ¸]¿¼hÆÄÂ_» × ô ¹£ÆŽ»R¼¾½YÂGÏqÈ'¸º¹–¼hÊq¹1ÁIÂ_ÉhÆÄ¼hÆÄú„¹sÉh¸]¿„ÀŽ¿½dí ß ò Ð§ð ÿ ï ÿ Û ÿ 0Ê‚¹sûÜÂ_ÀŽÀÄÂ ô ÆŽ»‚ÓÀÄ¹`ÅÅp¿ ô ÆŽÀŽÀOÃI¹sÂ_È‚½˜Åp¿„Æ9»ÆŽ»qÉ¾¼¾½YÈ'Å¹`»R¼%ÆŽ»’¼hÊq¹4»‚¹ºø¼0Ï‚¹]½YÆÄú¿¼hÆÄÂ_»qÉ]Ò 
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