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Abstract

Weconsideraproblemthatarisesin thefield of frequency domainsys-
tem identification. If a discrete-timesystemhasan input-outputrelation���������
	����
���������

, with transferfunction
	

, thentheproblemis to find
a rationalapproximation �	�� for

	
. Thedatagivenaremeasurementsof

input andoutputspectrain the frequency points
���

: � ��������������������������! #"
togetherwith someweight.Theapproximationcriterionis to minimizethe
weighteddiscreteleastsquaresnormof thevectorobtainedby evaluating	%$ �	 � in themeasurementpoints.

If the polesof the systemare fixed, then the problemreducesto a
linear leastsquaresproblemin two possibleways:by multiplying out the
denominatorsandhidethesein theweight,whichleadsto theconstruction
of orthogonalvectorpolynomials,or the problemcanbe solved directly
usinganorthogonalbasisof rationalfunctions. Theorthogonalityof the
basisis importantbecauseif thetransferfunction �	�� is representedwith
respectto a non-orthogonalbasis,thenthis leastsquaresproblemcanbe
very ill conditioned.Evenif anorthogonalbasisis used,but with respect
to thewronginnerproduct(e.g.,theLebesguemeasureon theunit circle)
numericalinstability canbefatal in practice.

We show thatbothapproachesleadto aninverseeigenvalueproblem,
which formsthecommonframework in which fastandnumericallystable
algorithmscanbedesignedfor thecomputationof theorthonormalbasis.
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Ã}½iÅ Ø » Ôèî ½�¾©Ã}¾ â«Á�¼	Á�Á;ÙÄ¾IÃ � ó�ó�¾©¼}Ù}ºm¿ÂÁ ÛmÛ��¾�Ú�¼}¾Ð»�â�¾©â Ô ü«ÅaÙY¼	½�¾ Ó Å Û ¾ÐÃ Ø ¾d¼	Á � ¾d¼}½�¾dä�Á Û á�¾ÐÃ ³ J É � Á;»iâ ³ 2 ß�¨«ª É � Î jlk ¯ ß Á�»�â ³ 2 ß É³ 2 ß�¨«ª Ò 6 É Ê ¹ + ¹ÐÎÂÎÂÎ�¹ ö Ø ½i¾ÐÙ}¾ ö É + ¹ ë ¹ÂÎÂÎÂÎG¹ ë �iÔî ½�¾ ¶4÷ ç Ê ¸ : ¶3ö ç Ê ¸ÜóUÁ�¼}Ù}º�Ú m Ù Ò ¿ÐÅa»O¼	Á;ºg»�ºm»�ïd¼}½�¾ ; Ù}Ã�¼ ö ç Ê úcû!ü Ò ¾�ä;Á Û á«Á�¼}¾Ðâ"Á�¼R¼}½�¾÷ ç Ê â«Áq¼QÁ Ó Åaºg»O¼}ÃôÃ}½�Å;á Û âíà¤¾cÅ;ÙÄ¼	½iÅaïaÅa»«Á ÛGØ ºm¼}½íÙÄ¾ÐÃ Ó ¾©¿©¼Y¼	Å�¼	½i¾ Ø ¾Ðºmïa½O¼ n ­ É ÊÌË o ­ Ø ½�¾©Ù}¾o ­ ºgÃ_¼}½�¾Jïaºmä;¾Ð»`ä�Á;Ù}ºgÁ;»�¿©¾ Ô�î ½uá�Ã p �Ù p Ù ± < Ù1M ª Ø ºm¼	½ p Ù É qrm Ù ÃÄ½�Åaá Û â à�¾�ðÐ¾©Ù}Å Ô�s(�Ù}Å;á�»�â�ºm»�ïU¾©Ù}Ù}Å;Ù}Ã_Å;ÙÄ¼	½iÅaïaÅa»«Á Û ºm¼ � óUÁ � à�¾ Û Å;ÃÄ¼ Ô\î ½�¾©Ù}¾�Æ¥ÅaÙ}¾ Ø ¾d¿©Åaó Ó ái¼	¾'¼	½�¾�»�ÅaÙÄóBÅ�Æh¼	½�ºmÃâ�º  ¾©Ù}¾Ð»i¿Ð¾RÁ;ÃhÁ_ó�¾ÐÁ;Ã}áiÙ}¾�Æ¥ÅaÙ�¼	½�¾ Û ÅaÃÄÃhÅ;Æ\ÅaÙ�¼	½�Åaï;Åa»«Á Û ºm¼ �aÔ>î ½iºgÃh½«Á�Ãhà¤¾©¾Ð» Ó�Û Å;¼}¼}¾Ðâ[ºm»d¼	½i¾ Û Á;Ã�¼; ïaáiÙ}¾ Ôt� »"¼}½�¾c¿ÂÁ�Ã}¾�¼	½�Á�¼R¼	½�¾'úcû!ü-Á;Ù}¾_¿ÐÅaó Ó ái¼}¾Ðâ"à � ¼	½i¾cÙ}¾Ð¿©á�Ù}ÙÄ¾Ð»�¿©¾�ÙÄ¾ Û Á�¼	ºmÅa» ¶3ë Ô Õ ¸Wºm¼RºmÃÃ}½iÅ Ø ».ºg»%â«Á�Ã}½�¾©â Û ºg»�¾ Ò,Ø ½�º Û ¾�Æ¥ÅaÙ�¼}½�¾À¿ÂÁ;ÃÄ¾ Ø ½�¾ÐÙÄ¾'¼}½�¾ � Á�Ù}¾c¿ÐÅ;ó Ó á,¼	¾Ðâ"à � ¼}½�¾c¼	¾Ð¿Q½i»�º � á�¾Å;Æ�¼	½�¾ÀÃÄ¾Ðó�ºgÃ}¾ Ó Á;Ù}Á;à Û ¾có�Á�¼}Ù}ºg¿©¾ÐÃ Ò ºm¼YºmÃRÃ}½�Å Ø »�ºm»{Æ¥á ÛgÛGÛ ºg»i¾ Ôú�àOä,ºmÅaá�Ã Û�� à¤Å�¼	½¢Å;Æß¼}½�¾[ó�¾©¼}½�Å,âiÃ�Á;ÙÄ¾�äa¾©Ù � ÃÄ¼QÁ�à Û ¾ Ò Á;»iâ`Á Ó�Ó ÙÄÅÂÚiºmóUÁ�»u¼}Ã_á Ó ¼}Å{â�¾©ïaÙ}¾©¾ ! �Ø º ÛmÛ »�Å;¼èÙ}á�».ºg»O¼	Å�»uá�ó�¾©Ù}ºm¿ÂÁ Û6Ó ÙÄÅaà Û ¾Ðó�Ã Ôu� ».Æ3Á;¿�¼ Ò Æ¥ÅaÙY¼	½�ºmÃè¾·ÚiÁ;ó ÓiÛ ¾ Ò�Ø ½i¾Ð»`Åa» Û�� ¼	½i¾ ; ÙÄÃÄ¼! Ó Å Û ¾ÐÃ!Á;ÙÄ¾cá�Ã}¾©â Ò ¼	½�¾'Á ÓiÓ Ù}ÅÂÚ,ºgó�Á�¼	ºmÅa»{ºmÃYÁ Û ÙÄ¾ÂÁ;â � � áiºm¼	¾cï;Å,Å�â%Æ¥ÅaÙRà¤Å�¼	½"ó�¾�¼	½�Å�â�Ã Ôü«ÅaÙJ¼	½�¾ î Á � ¾Ð»�Á � Áqñ � Á Û ó � áiºgÃÄ¼�à«Á;ÃÄºgÃ Ò ¼}½�¾í¾ÐÙ}ÙÄÅaÙ�ºgÃ�Å;Æ�¼	½i¾.ÅaÙÄâ�¾ÐÙ Ê � ª�v ÒßØ ½�ºm¿Q½�ºgÃ � á�º ¼	¾á�»�âi¾ÐÙ}Ã�¼QÁ;»iâ«Á;à Û ¾!à�¾Ð¿ÐÁ;á�ÃÄ¾Y¼}½�ºgÃ@à«Á;Ã}ºmÃ Ø Á�Ãß»�Å;¼°â�¾©Ã}ºgï;»�¾Ðâ�¼	ÅÀà�¾RÅaÙÄ¼}½�ÅaïaÅ;»«Á ÛuØ ºm¼	½JÙÄ¾ÐÃ Ó ¾Ð¿�¼°¼	Å¼	½i¾ Ø ¾Ðºmïa½O¼ß¼	½«Áq¼ßºgÃßá�ÃÄ¾Ðâ�½�¾ÐÙÄ¾ ÔOî ½�¾Y¿©Åa»�â�º ¼	ºgÅ;»[»uá�ó[à�¾ÐÙßÅ;Æ pxwUJ Ò ¼}½«Á�¼ßºmÃh¼	½�¾Ró�Á�¼	ÙÄº Ú qrm wUJ

ºg» Ø ½�ºg¿Q½ m wUJ ¿ÐÅa»O¼	Á;ºg»�ÃW¼	½�¾ ; Ù}ÃÄ¼ ! �dî Á � ¾Ð»�Á � Áqñ � Á Û ó � áiºgÃÄ¼�à«Á;ÃÄºgÃ�Æ¥á�»i¿©¼	ºmÅa»�Ãô¾�ä�Á Û á«Áq¼	¾ÐâUºg»¼	½i¾ ÷ ç Ê â�Á�¼QÁ Ó Å;ºg»O¼	Ã Ò ºgÃ'Á Ó�Ó ÙÄÅÂÚiºmóUÁq¼	¾ Û�� Ê � w Ò6Ø ½�º Û ¾[Æ¥ÅaÙc¼	½�¾�Å;¼	½i¾ÐÙ'à«Á;Ã}¾©Ãd¿©Åa»�Ã}ºmâ�¾ÐÙÄ¾Ðâ½�¾©Ù}¾ Ò º ¼RºgÃ Ê ç�õ ¶ Ê � ¨«ª 2 ¸ Ôî ½�¾!»uá�ó�¾©Ù}ºm¿ÂÁ Û Á;¿©¿Ðá�Ù}Á;¿ � ¶ ºg»J¿ÂÁ;ÃÄá�¼}½�¾ Û ÅaÃ}Ã°Å;ÆGÅaÙÄ¼}½�ÅaïaÅ;»«Á Û º ¼ �aÒ Á;»�âJ¼	½�¾!¿ÐÅa»O¼}ºm¼	ºmÅa»J»uá�ó[à�¾ÐÙÅ;Æ p Ù ¸!â�¾ Ó ¾©»�â�ÃÀÃÄ¼}Ù}Åa»iï Û�� Åa»¢¼}½�¾ Ó Å;Ã}ºm¼}ºgÅa».Å;Æß¼	½i¾ Ó Å Û ¾ÐÃ Ô"y ½�Å�ÅaÃÄºg»�ïU¼}½�¾Ðó ¿ Û ÅaÃ}¾©Ùè¼	Å{¼}½�¾
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U � VY¡0| h�a z anm�`?¢Ta z m |£l anm {po eTafq$afeTg � j z�o/�¤ofz�¥ ¢ { `¦a ¥t¥Tz�od§�{�� anm {�o e { e{¨_© o u#m�¢7j�` {pz `bqpj �7ª c�k|m|j �¤«m�¢7j ofz jbm { ` ��o m {�Ü anm {�o eTk � ` zP{ m { `bafq ¥$o¢{ e}m�k8afeTg¬j z�z�ofz8z anm|jdk |®­ e i¾|s¯ a ¥ a �&{ `?¢tanjdq � jdg { m ofzd�°[±²�d�W³?³?´n��µ�¶n·¸�²¹)��ºM³¼»/±²´¾½À¿�ÁÃÂ����nµd¹d³y±�³yµ(�W³Ä�nµÅ���n�¦Æ(�7���f�x�x�fµ(�nÇ��È³b��º��d´n·Ä�nµ"´É¹��Mµ(���x�x�nµ��ºM³?�n±WÊ{Ë/Ì/ÌTÍyÎÐÏ��x����·�����Î]½ÑÊ�Æ(±���·�Î]Ò��d���ÔÓ�³y±!Ëf»fÕ|Ë7ÍyÎ£ËÔÌ/Ì7Íb��Üfo qÖw � j }N}Ão u ��ÆÔÆ(±²��×ÔØ#Ù�³����n�¦ÆM��·bØ��¥ anÚfjdk �ÔÛ��M�n�i|(Ü�ofz q�g ª ` { jde}m {p~ ` �u}d�f�f�i|U �ÝVY¡0| hÞa z anm�`?¢ta z m �Tß�|}¡ jbrtq o eTg �}ß�|àl¾|}¯ a z m { e7Úfm o e � afeTg i¾|�á#ofz�\ ¢Tafe {�|$l]o rtwTk|m { g7jde}m {p~ `banm {po e { em�¢7j�g { k?`�afqpÚfjbr z aÈu z?o/� rtafeTg « q {��&{ m|jdg�gtanm�a |Ãâ|ãäã£ãRÂ7±|�nµ7·bØÑ�Ã�M���f�¤�/��Ø¦½å�nµ(�x±²�nÇæ�$� � ���/�����`}d���
}d� � Û���}d�f�/�·|U �nVYZ>| hÞwTqpm�¢7jbjdq �À¯ |Ðçso e7èÀéafqpjbè «�ê j z a �Ðëc|ÀX jdeTg z�{p\ k�jde � afeTg)ì |ÀiFífîafk�m�afg |
ÒÞ±y��º���¶Ô�fµ(�nÇ�±²�f�x���nµ(�fÇ¹W�Mµ(�d�x���nµ7·W�GÜfo q�w � j Û�o u ½å�n�ÈÓy±W��´d¶}³�¿ï�nµ(�?¶f±|��Ætº/·ð�nµñ�ÞÆ/Æ(Çæ��³?´ò�nµ(´ó½å�n�¦Æ(�7���f�x���nµ(�nÇ¿
�f��ºM³y���f�x���y·�|Þô a � r zP{ g7Úfj�õ¦e {�Ü j z k { m3c ¯äz jdk�k ��}d�f�f�i|U ÛÝVYZ>| hÞwTqpm�¢7jbjdq �$¯�|_çso e7èÀéafqpjbè «�ê j z a �_ëc|öX jdeTg zP{�\ k|jde � afeTgïì |öiFífîafk�m�afg | ì z m�¢ o Ú o eTafq z anm {po etafquxwTeT`ym {po etk[afeTg�m zP{ g { anÚ o eTafq � anm zP{ `yjdk |�÷7Ø[½å�n�¦Æ(�7��Ø_�ÞÆ/Æ(ÇpØ#¿ï�f��ºMØ�� � �f��}1|[ª w7r �Ã{ m|m|jdg |U ø VYZ>| hÞwTqpm�¢7jbjdqùafeTgûú |[ê afeühÞa z jdq |ýê jd`ym ofz8ofz m�¢ o Ú o eTafq ¥$o qpcMe o/�&{ afq�kvafeTgûqpjdafk|mþk?�}wTa z jdka ¥T¥tz�od§�{�� anm {po e |[ÿ�â|�¦¿K÷7ØÀ¿ï�f�x±W�p×��sµ(�nÇpØ#�ÞÆ/Æ(ÇpØ���} ø ���/����� ø �����f�fÛ���}d�f�fÛi|U ��VYZ>| hÞwTqpm�¢7jbjdq � ú |�ê afe8h�a z jdq ����|7l�o qÖa { e � afeTg ß�|tª `?¢ o w \ jdeTk |Ði w � j zP{ `bafq�q�c z�o rtwTk|m z anm {po etafqa ¥T¥tz�od§�{�� anm {po e{u ofz-{ g7jde}m {p~ `banm {po e |#­ e ­ ë£ëäë]� jdg { m ofzd�����n��ºÈâ|ãäãäãÅ½å�nµd¹d³y±�³yµ(�W³!�fµ�Ù�³��d�Ö·W�x�nµ�nµ"´ï½å�nµt�x±|�nÇ1ÎÃÒÞ±WÇ �fµ(´/�ÈÁ��ÑÎåÙ%³?��³b��Ó�³y±��7ÕWÍbÎ
	����fËf�"¥ anÚfjdk �}�f���Ý�Ô�}�f�nÛi|À­²ëäë£ë�� � �f��}1|�¯ a ¥ j z¯äz?¯ä� ø «���|U �ÝV ªt| ô ¢TafeTg z afk|j \ a z afeòafeTg ú |�ç w | z afk|m afeTg k|m�anr(qpj¾afqpÚ ofzP{ m�¢ � k�u ofz rtafeTg7jdg ¥ qÖwTkk|j �Ã{ k|j ¥ a z anr(qpj�k|cMk|m|j � k o uÐq { e7jda z jd��wTanm {po etk | � �f��}1|Þª w7r �&{ m|m|jdg |U �ÝV ª afetanm�¢TafeTafe ôÄ|
�l| afetg ße|��ùo j z e7j z.|}á#z afetk|u�j z u�wteT`ym {po e!k�c�e}m�¢7jdk { k_afk_a z anm {po¦o u7m�� o ` o/�¤¥ qpj §¥$o qpcMe o/�&{ afqÖk |åâ|ã£ãäã ÂT±²�nµT·yØ_�Ã�M���f�¤�/��Ø�½å�nµt�x±|�nÇæ�$�7� }�����Û ø ��Ûf���"}d� ø �i|U }b��V(¯�|àl­|#ô q�j � jdeÔm |¦¡ anÚ/w7j z�z j,uxwTeT`ym {po etk { e�k { Ú/eTafq_afeTafqpcMk { k]afetg ¥ a z a � jbm|j z¨{ g7jde}m {p~ `banm {po e |!÷MØÁö±²�nµ��ÝÇæ��µÉâ�µT·W��ØÖ�(�`}d��� e o�| � ���fÛ����fÛ��"}d�f� � |U }N}WV(á¨|�ße| g7j X]o�o Ú |��[�f�x���nµ(�fÇ¦�n±y��º��nµ(�n±W���nÇ�Ó���·d³W·8�nµ(´
±|³bÇ �/� ³�´¼�x±²�fµ7·�¹b�n±W�,·���µAÇ1��µ"³��f±�·�Ê�·W� ³b����d´Ô³bÇ1��µ}¶¢|�¯ ¢�� m�¢7jdk { k �7á¨| õ | �sjdqpu�m � � �f��}1|U } � V(á¨|�ße| g7j X¦o�o Ú �}¯�|1ªt|1ôÄ|�X w7jbr$j z Úfj z�� afeTg ¯�| ú |�ß�|Ôê afevg7jde X¦o u |$Z Úfjde7j z afqTm z afeTk�u ofz?� m�¢7j ofz co u z anm {po eTafq ofz m�¢ o e ofz�� afq�rtafk { k,u�wteT`ym {po eïj §M¥ afeTk {po e |É­ e °Þ±|�d��³�³�´n��µ}¶f·þ�|¹{��ºM³þ»ÔÌf��ºïâ|ãäãäã���nµd¹d³y±�³yµ(�W³¤�nµ8Ù�³��b��·����nµï�nµ(´ ½å�nµ(�x±²�nÇæ�"¥ anÚfjdk � ø �Ô���Ô� ø Û��7�_ª`{ gTe7jbc �7Z wtk|m z afq { a � � �f�f�`|U }d�ÝV � |
�l| g7j êåzP{ jdk¦afeTg ¯�|]Ü afe8g7jde X]o u |cz7z jd��w7jdeT`yc8g o/� a { e { gTjdeÔm {p~ `banm {po e�� { m�¢8Úfjde7j z afq { èbjdgofz m�¢ o e ofz?� afq�rtafk { k#uxwTeT`ym {po etk |Mâ|ã£ãäãüÂT±²�fµ7·yØt�Ã�M���f�¤�/��ØÑ½å�fµt�x±²�fÇ1�/Z]ô£«��Ô�7��Û/��� ø Û ø � øfø ���b}d�f�f�i|U }y�nV���|�ë�{ g7jdq � afe¸afeTg ­�|ÞçÃo ¢Ôr$j z Ú |û­ e Ü j z k {po e¸u ofz?� wTq�afkvafeTg q { e7jda z ` o/�¤¥ q�j §`{ m3c | ½å�n�¦Æ(�7��Ø¿
�f��º�Ø_�ÞÆ/Æ(ÇpØÖ�(�f��� ø ���M�n���"}d�f�/�·|U }dÛÝV � |�z afk { e o7�Ôi>| ú8afk�m z�o eTa z g {�� afeTgÈú |fê afeÈhÞa z jdq |tz afk|m£afetg¤k|m�anrtqpj�afqpÚ ofz�{ m�¢ � kÐu ofzFz jdgTwt` { e7Úg { anÚ o eTafq ¥ qÖwTk�k|j �&{ k|j ¥ a z anrtq�j � anm zP{ `yjdk,m o m zP{ g { anÚ o eTafqFafetgïr { g { anÚ o eTafqåu ofz?�¤|�á jd`?¢Te { `bafql j ¥"ofz m ­ l ú Z ��� � �f� � �"­�|àl¾| ú |àZ>|T«Þô�|ài¾|àl¾|p� hÞa zP{ä��­ m |1��� � �f� � |U } ø V$ç�|àë(|tzTofz k|c�m�¢7j |]ç jde7j z anm {po eÉafeTg�wTk|j o u ofz m�¢ o Ú o etafq ¥$o qpcMe o/�&{ afqÖkÞu ofz gTanm�a ~ m|m { e7Ú�� { m�¢8ag { Ú { m�afqö` o/�¤¥ w7m|j z�|�÷MØÑÿMâ|�¦¿��tÛ��1�Ý�����f����}d�fÛ/�·|

+`+



U }���VLz®|àl­|Tç afe}m � af`?¢Tj z afetgvú |1ç�|��ùz j�� ��e |ÞÒ�·��y��Ç�Ç �f�x���nµ7·W���f�x±�����³bµ7Î�Ò�·��b��Ç�Ç �/�x�x�nµT·��f³b±�µ$³ù�Mµ(´ ��Çp³b��µ"³ÿ(�bº"!å��µ}¶f�Mµ}¶�³yµ �È³��yºM�nµT��·y�yº7³y±%ÿTÊ�·W� ³y�È³Î|äZ]\ afg7j �&{ j «�ê j z q�anÚ � h�j z q { e �b}d� ø �`|U }d�ÝV(¯�|1ªt|1ôÄ|�X jdw7r$j z Úfj z afetg ¯ | ú |�ß�|]ê afeüg7jde X¦o u |Rá ¢7j X a � r o m z afeTk|u ofz?��� aÄk { Ú/eTafqùafetgk|cMk|m|j � m z afeTk|u ofz?�æ{ etgTwT`yjdg%r}c�Úfjde7j z afq { èbjdg ofz m�¢ o e ofz?� afqMrtafk { kåuxwTeT`ym {po eTk |Àÿ"³yÇ�³���� ³�´þÂ(��Æ(���y·��µ8ây´Ô³yµt�x� #£���f�x�x�fµ7Îå¿
�d´Ô³yÇ�Çæ��µ}¶��fµ(´�½å�nµt�x±|�nÇæ�$�����fÛ������7��}d�f�fÛi|U }d�ÝV(¯�|1ªt|1ôÄ|}X jdw7r$j z Úfj z��n¯�| ú |�ß�|}ê afe�g7jde X¦o u � afetgÈì | h o k|Ú z a |$Z ÚfjdeTj z afq { èbjdg ofz m�¢ o Ú o eTafqTrtafk { ku ofz q { e7jda z g7c�eta �&{ `bafqök|cMk|m|j � k |Þâ|ãäãäãýÂT±²�nµT·yØ_�Ã�M���f�¤�/��Ø]½å�nµt�x±|�nÇæ�t�/�M� �ÔÛ`}��Ô� ø Û���}d�f�fÛi|U � ��V(¯�|1ªt|1ôÄ|ûX w7jbr$j z Úfj z.| ÒÞµ:��Æ/Æ(±|�d×/�����f� ³ó·�Ê�·W� ³b� ��´Ô³yµ(�x� #£���f�x���nµ$!å����º ·WÊ�·W� ³y� Ó���·d³�´�n±y��º��nµ"�n±����nÇ7¹W�Mµ(�d�x���nµ7·�|ä¯ ¢tg �7á õ%�sjdqpu�m �tá ¢Tj i jbm�¢7j z q�afeTgTk �u}d�f�`}1|U � }WV���| ÜÂ|�¡ jbj |üª cMeÔm�¢7jdk { k o uÃjdqpjd`ym zP{ `bafq¦e7jbm�� ofz�\ k�r�c � jdafeTk o uÃm�¢7j z_o w zP{ j z m z afetk|u ofz�� k o u¡ anÚ/w7j z�z j�uxwTeT`ym {�o eTk |Þ÷MØÀ¿
�f��º�Ø#°ÞºÔÊ�·yØÖ��}N}n���f���L}N}d����}d�f�f�i|U �f� V���| ÜÂ|"¡ jbj |�ÿ(���f�x�Ö·y�x�x���nÇ�Â#ºM³��n±WÊ��²¹v½å�n�����MµT�x���f�x���nµe|äÜ { qpjbc �(i j&� �Fofz?\(��}d� ø �`|U � �ÝV(¡0|/¡Mí wTe7Ú |$ÿTÊ�·W� ³b�Å��´Ô³yµt�x� #£���f�x�x�fµ�'äÂ#ºM³?�n±�Ê£¹y�f±]��ºM³]��·b³y±�|7­ e7u ofz�� anm {po e�afeTg ª cMk|m|j �Åª ` { jdet`yjdkª j z�{ jdk |T¯Fz jdeÔm { `yj X afq�q � � etg�jdg { m {po e �R}d�f�f�i|U � �nVLz®| ú�afq � ��w { k�m |�ª w z q�aþg�éjbm|j z?�Ã{ eTanm {po e)g)(àwTe7jÈ`bqÖafk�k|jÈg7jvu o et`ym {po eTk!afetafqpc}m { �}w7jdk ¥ a z qpjdw z kÜ afqpjdw z k¼gTafeTk¼wTeÅjdeTk|j � rtqpjAg o eTe£éj5gTj ¥$o¢{ m�k | ­ e ½åØ*�ùØ,+n�.-³b��³¾½å�nµ}¶ÔØv¿ï�f��º�Ø�ÿ(�?�nµ"´/Ø
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