
���������
	����� ����	������	���	��������������	� !��"$#
��% "&#'�
���(��)#* ��+#'���+� �����,�-%.	�(�/�'#*%0������1���)#* 2	� ��

%3	� ��+��4657	8���)#* 

9;:=<?>�@BADC�EGFH@=<JIGKL <NM-I OP@ LRQ <D>$SUT L AV@WCYX

Z\[D]_^B`�a^cbd^=egfNhjijkHemlon7[qpsrWhutwv�^B[Jxy[HzNn {u|~}~�=�jrsah_xDahVtH[N������^=e�tH`Nloeo[N^=k
{w^-kHl��R[�p~��x�hut_loiu[N^-e�t_k1`N^B����[N������^=eo`Nloe�[N^-k {w^=kHl���|�`�l�����h�xy`�}\hutwv=hjiqtwv=h��)t_e�hj^-loe ���_�=h

�+x��WZ�e�[�loiu[N�G[���` ���1Z�x��P�N����[N���shjiutwh
���N�����J ¡Z�[D]_^)`~a^=¢£Z\[Jxy`�^)� ¤=hjiq�N��^=¢\¥��P¢£¦§�?���V¦1��¢���`N^B`���`

¨J©=ª�«N©=¬_�©�®-¯�ª+°o±)²Bª-°m±�³N´J+«?�°o±�µ ¶�³��¨�«�·J®-¬_�¨�©+¸�ªJ¯-µ?¯N¹J³_ºP°H²-»?²=¯N¼�¯N¹B°_¹�«
l�h_x�½¿¾RÀ=Á�����Â�ÁJÃ����N���?¢)pV`DÄ�½�¾RÀ-Á&���7Â�ÁNÃ��� �Â?Ã¡l�h_x�½¿¾\�s ��_À�ÂJ�J J�qÂ�ÂJ�NÁN¢)pV`DÄ�½�¾\�Å ��_À�ÂJ������Á� ����

ÆYÇ�È_ÉBÊjËÌÇ�ÍcÇ�Î�ÏuÐ�Ñ�ÒWÓ7Ô1Î�Ñ�Õ�ÖdÊw×mÊ¡Ø�Ç�ÈsÙ
Ú+Õ�Û�×ÜÐYÓJÝ-×mÑ
ÏuÎ£ÛqÓDÈVÑ)ÞNÛ�×�ß�Ó�àdÓDÈNß�×�ÞDÓDÊ�á�Æ8ÏHÔ1Ù�Ïwà�â ã�ä�á�åWÚ+ÎÌÓ1æ=ç�è�æBé-á
ê ã-ã�ä�á)ë¿ÇBÚWß?Ñ�×ÜÎPádì�ÓDÕ�Ò=×�Ú�Ð

íîðï+ñ+ñWò�ó�ô�õ�öR÷Bï+ï�øqù�ú�û�ü§ù?úVý�þ�ÿ������Bý�ù$þ���ø	��
mý����øuù�ú�
�����
mý��dù?ú���
oø�øqù��+û��7þ����
ù���ù�ú����Wù�ú���
mý_ý�
�þ�ÿYøuþ�újù �£ú�
oÿdø"!�újù#���%$��&
mý'��ø(�)
mý*����øuù?ú�
����+�?þ�ú,�-����ù?úDø.
mý�
oÿ�/;þ�ú0�Ìújþ��
�$þ�ø.
�þ�ÿ1���2���)ú.�dþ�ý�ù?ý&þ�ú3�?þ�ú54�újù���ø.
oÿ�/�ÿ£ù+�64Vþ��(�Üù�4�ø7
(��ù��\þ�ú'8�ý3�?þ�ú;újùDý����ÜùYþ�ú7újù��
��
mýVø�ú�
�$��)ø7
�þ�ÿ�øuþ�ý�ù?ú���ù�úVý�þ�ú9�&
mýDø�ý���þ�ú�øqþ�újù��Bý�ù9��ÿ%:�4Vþ;��:�ú�
</=�Bøuù��54Vþ��,�Wþ�ÿÌù�ÿdø\þ>�
ø	��
mý?�\þ�ú'85
oÿ�þ�ø(�dù?ú?�\þ�ú'8�ý@���BýDø*$Vù7þ-$?ø#��
oÿ£ù��,�Vújþ�� ø(�dù$ó�ô�õ�ö�÷=ï-ï�øuù?ú�û

A@BDC�E�F+G�HIEKJ9L7MON�P-QSR�T�R)Q;UVTWM-Q;XZY�[�\�]�^�TI_#Q�`a_#P�T�R)Q;]7TK`�T�R-N�b&c=Q�N#U>T�M�_ dfeIU�ghTIi&jIeI]
U�bkN�P�glb&_,R-U�Q�_#Q;M�N�Q�`%mD\�P-Q?N#U>TIM�_ dfeIU�gnb&_9`oQ;U�b&c=Q�`Wd"U�eKgpN�P�Q?Y�[�\qTIi&jKe�U�bkN�P�gpr�e�X�]
j�U>TIR�P@^�st_#u-^�_ N�bkN�u-N�b&eIMVe�d%eKR)Q;U>T+N�b<eIM�_�b&M@_#u�v>P@T3X�T�stN�P�T+N�U�Q�jIb&eKMTIM�`?^�TIv>woj�U�eKu-M�`
_�T�g?R�i&Q�_,T�U�Q@M�e�N,g?b&xoQ�`5N�eKjIQ;N�P�Q;U�m1\�P�Q@v�eIg?R�u-N>T+N�b&eKM�T�i0v;eKg?R�i&Q;xobkN.sye�d�N�P�Q@TIi&jIeI]
U�bkN�P�gnb&_teIdzN�P�QV_�TIg?QVU>TIM�w{TI_9N�P�T�Nte�d*N�P-QY�[�\|TIM�`}_#b&jKM-b&~�v�TIM�N�iks}i&e�X�Q;UtN�P�TIM
N�P�T�N�e�d9N�P�QW_ N>T�N�Q;]�e�df]	N�P�Q;]7T+U#N5_#P�TIR)Q'].TI`�T�R-N�b&c=QWN#U>T�M�_ dfeIU�g?_�mz��U�Q;i<b&g?b&M�T+U#s�Q;xoR)Q;U�bk]
g?Q�M�N�_@_#P�e�X�N�P�T�NVN�P�Q5M-Q;XlT�i<jIeIU�bkN�P�g�R)Q;U#dfeIU�g?_�^)Q'N#N�Q;UN�P�TIM�N�P-QW`obkU�Q�v;NSY�[�\
� X�bkN�PVQ;x�N#U>TIR)eKi<T+N�b<eIM)��TIM�`Vb&_�eKM-iks@_#i<b&jIP�N�iksVb&M-dfQ;U�b&eIU�N�e�N�P-Q�TIR-R-U�e=T�v'P-Q�_�eIdD�*b&i<jIQ hjl
`Jx�� TIM�`VeId���b&w=eIU>TtT�M�`��ST�wKT�b(m

� �+���@�5�����{��@�K���

�3�%�������)�I "¡�¢ £%¤>�K��£¦¥%�<§	¨-©'ª¬«%o©>®;�<®;�"¨-¥¦�f¥¦¯O¨o§,�fªSo¯o���¦�®�°�f¥�®'¨a©'� í ®;o¥¦¯o£% fo©±¦ f¨ í�² ¤V��¤�¥¦¨�®
�*�� f "¢ ¤'£¦�"®'�I�5§	¨o©3��ªS�I©'¯-�"¥¦¯��«¦«% "� í �®'�f¨o¥%¤z�"¥W�"ª�o¯o� í ¨oªS«¦©;�I¤;¤>�f¨o¥W�¥%�y«¦©'¨ í �I¤;¤>�f¥¦¯%³�´� "®'�¦¨-£¦¯o�
¤'�fª�«% "�9�¥%�S�Ko¤'�" f¡�fªS«¦ f��ªS��¥�®;o±¦ f�oµ-¤'£ í ��«%o©>®;�<®;�"¨-¥¦�f¥¦¯@©;�I¤'£¦ <®�¤��f¥�¶��f¤'�"±% "��±% "¨ í�² ±2¨-£¦¥%�¦o©'�f�I¤
���%��¥·±¦�<®�©��®;�W��¤S¤>�I¶o��©;�� f¡� "�fªS�<®;�I�·�¥%�¸� �¤>¨a�)¨��I¤�¥¦¨o®S f��¥2���"®;¤'�� "§�¥%�®'£¦©�� f "¡�®;¨O¨-±)¹�� í ®>¢
����¤'�9ª�o¥¦�"«%£¦ f�®'�f¨o¥aº	�+»�®;©; í ®'�f¨o¥�µ-�f¥%¤'��©'®'�f¨o¥�µ�©;��«�¨-¤'�<®;�"¨-¥¦�"¥%¯V¨�§�¨o±)¹�� í ®�¤;¼+³�´�¤��¥�� "®'��©;¥%�®'�f¶o�oµ
¥%¨o¥)¢ £¦¥¦�"§	¨o©;ª½º�o©'±¦�"®'©��©;�f "¡�¢#¤>�%o«2�K�%¼t�fª��¯o�W«%�©'®'�"®'�f¨o¥%�"¥¦¯O�%o¤±�����¥· í ®'�f¶o�� f¡¾¤�®;£%�)�f�I�¿¨�¶o��©
®;�¦�9 f-¤�®�§	�I�À¡o�K�©�¤�³�Á�£ í �y?«2�©'®'�"®'�f¨o¥¦�f¥¦¯V��¤z�+»)«2� í ®;�I�S®;¨V�fª�«%©'¨�¶-� í ¨oªS«¦©;�I¤;¤'�"¨-¥5Â-£2� f�<®�¡§	¨o©
{¯-�"¶-��¥O±¦�<®@©��®;��º	��©;©;¨o©t�f¤@£¦¥¦�"§	¨o©;ª� f¡°�)��¤>®'©;�"±¦£¦®'�I�a¨�¶-��©9®'�¦�����%¨o f��©;��¯-�"¨-¥2¼�µD±%£)®@«2�I©'�2�«%¤
ªS¨-©'�t�fª�«�¨o©'®;o¥�®' f¡��<®���¤�� �¤>¨��+»)«�� í ®'�I�y®'¨�-¤'¤'£¦©;��o�%�)�<®;�"¨-¥%� 1§	£%¥ í ®;�"¨-¥%� f�<®;�"�K¤�µ)�-³ ¯2³"µ)¨-±)¹�� í ®>¢
±�¡�¢ ¨o±)¹�� í ®�«¦©;¨o¯o©;�I¤;¤'�"¶-��®'©��¥2¤>ªS��¤'¤'�"¨-¥�µ�¨o±)¹�� í ®'¢.±%-¤>�K�yª�o¥¦�"«%£¦ f�®'�f¨o¥�³

Ã#¥�®;�¦�f¤�«%�«���©��*�t«¦©'�K¤>�I¥�®��¥¦�I�|o«¦«¦©;¨- í �5®'¨��)�I¶��f¤'�"¥%¯SS¤'�%�«��+¢#o�%�«)®;�"¶-�,®;©;o¥%¤�§	¨-©'ª{³
Ä���©;�f¶=�®'�f¨o¥�¨o§�®'�¦�?®;©;o¥%¤>§	¨o©;ªÅ¤>®;�©'®;¤,���<®;�°5Ä?Æ*�Ç� f¯o¨o©;�"®'�¦ªnÈ%¨���¯o©��«¦��³%�3�¦��¤�È%¨���¯-©;o«¦�
��¤S¤>£%±%¤>�KÂ�£¦��¥�®' f¡�ªS¨��¦�<É%�K�¿¤'¨}®;�%�®��¦�®�°¤;�ªS«¦ f�I¤���<®;�¦�f¥¸O©'�I¯o�f¨o¥��©;�5¥¦¨o®�ªS�"»)�I�����"®'�
®;�¦¨-¤'�}¨-£)®;¤'�f�¦��º	±% í�² ¯-©'¨-£¦¥%�%¼+³��3�¦�}©;�I¤'£¦ "®'�f¥¦¯�¤>�2�«��+¢#o�¦o«)®'�f¶o��� f¯o¨-©'�"®'�%ªÊ�%-¤S®'�¦�O¤'oª��
í ¨oªS«¦£)®��®;�"¨-¥%�  í ¨-ª�«% "��»��"®�¡�o¤Ë®'�¦��¨o©;�"¯-�"¥2� 2Ä?Æ*�Ào "¯-¨o©;�<®;�¦ª{³-´*®*®'�¦�t¤'oªS��®'�fªS�oµ�®'�%�,¥¦�I�
¤'�%o«2��¢ -�¦�«)®;�"¶-�?®'©��¥2¤�§	¨-©'ªÌ�%o¤,¯o¨�¨)���¦�®� í ¨oªS«¦©;�I¤;¤>�f¨o¥ í o«%�±%�" f�<®;�"�K¤�µ2ªV£ í �°±2��®>®'�I©,®;�%�¥
®;�¦��¤>®;o¥%�¦o©;�SÄ?Æ*�Í���<®;��Î���©;¨��I�S±% í�² ¯o©;¨o£¦¥%��¤;�ªS«¦ f�I¤�Ï"Ð+Ñ µ-o¥%��� fªS¨-¤>®zo¤�¯-¨�¨��S-¤Ë¤'�%�«��+¢
-�¦�«¦®'�f¶o�9®'©��¥%¤>§	¨o©;ª�¤*«¦©'¨-«2¨�¤>�K�y±�¡WÒ9�f f¯o� ù�ø*���gû Ï ÓKÑ0o¥%��Á�� ² ¨o©�Vo¥%�{Ô} ² o��Ï Õ�Ñ.³

Ö \�P-b<_�X�eIU�w?X�T�_�R�T�U#N�b<T�i<iksV_#u�R-R)eIU#N�Q�`@^�stN�P�Q3×�eKM�`-_�R)eIu-U�i<T,dfeIU�g@T+N�b<eIMS`oQ3v'P-Q;U�v>P�Q�uoU�_�Q;N�i(Ø TIb<`-Q
ÙT�i<T{U�Q�v'P-Q;U�v>P�QKÚ�Û*u�ÜQ�^)Q�vIÚË[�TIM�TK`�T�u-M�`-Q'UVU�Q;_#Q�T�U�v>P¸j�U>TIM�N�ÝKÞ�]7ß�àË]�á�âKãKã�ÚËTIM�`aU�Q�_#Q�T�U�v>P�jIU>T�M�N
ä0å�æ�çKç=æ�çKè ÞoÚ%�1eIé�M�T)ÙM�ê*M-b&c=Q;U�_#bkN.sVeIdD\�Q�v>P�M�eIi&eKjIs�m



� ���������W�+���	� ��
��0��W��?�@�I�5�

� £%©�¯o¨-o 1�f¤3®;¨S©'�K�)�+É%¥%�tSÄ?Æ*� o "¯-¨o©;�<®;�¦ª È%¨���¯-©;o«¦�y�f¥�¤>£ í �{�ª��¥¦¥¦�I©3®'�%�®��¦�®��¤;�ª�¢
«% "�K¤@�f¥�®'�¦�5©;��¯-�"¨-¥ao¥%�a¨o£)®�¤>���)�5o©'��¥¦¨o®@ªS�<»)�I��³�Ã ®V��¤?©;�Io¤'¨o¥2�±¦ f��®'¨}o�%�¾�¥¾o�¦�¦�<®;�"¨-¥%� 
©;�IÂ�£¦�f©;��ªS��¥�®�®'�2�®�±% í�² ¯-©'¨-£¦¥%�W¤'oª�«% "�K¤3±2�@¥%¨�®�«¦©;¨ í �I¤;¤>�K�W�®,� f ��¦®'�¦�I¡W�©;�t�"©;©;�� f��¶��¥�®3§	¨o©
®;©;o¥%¤>§	¨o©;ªS�®'�f¨o¥¾©;�I¤'£¦ "®;¤I³����+®S£%¤�¤�®��©'®���"®'��®;�¦�{¨o±%¤'��©;¶��®;�"¨-¥�®'�%�®§�-¤�®SÄtÆ*�Å� f¯o¨o©;�"®'�¦ª
È2¨���¯o©��«¦�%¤�§	¨o©t�¦�®�5¶-� í ®;¨o©�¤,¨o§Ë¤>�fÎ���Ó�� í ¨o¥2¤>��¤�®9¨�§�®��*¨�®�¡�«��I¤9¨�§z¤>®'©;£ í ®'£¦©;�I¤�º	±¦£¦®>®'�I©>È2�"�K¤;¼
¨-¥¦ f¡��

��������� �!��"
��"#�$�%�'&(��"*) º>ÐK¼

���%��©;� ���+),�%"-),���+).��" �©;�t�"¥¦«%£)®Iµ¦�f¥�®'�I©'ªS�I�¦�f�®'�t¨o©�¨-£)®'«¦£¦®,�¦�®��¤;�ªS«¦ f�I¤Iµ)©;�I¤'«2� í ®'�f¶o�I "¡-µ¦�¥%�
���/�0���21 ¤'�f¥�º�31¼ �!��"41 í ¨-¤�º531¼
� " �$� � 1 í ¨�¤�º�31¼ &6� " 1 ¤'�f¥�º�31¼ º.Óo¼

���%��©;�/3W�f¤*?©;¨�®��®'�f¨o¥5o¥¦¯o f�oµ-«¦ f£%¤z¤'¨oªS�,¤ í o fo©Ëª£¦ <®;�"«% "� í �®'�f¨o¥%¤�º87��"¯2³2Ð-³ �¼�³�Ã §����"®'�¦�I© �%� ¨o©
�%" ±2�I "¨-¥¦¯-¤�®'¨y®'�¦��±% í�² ¯-©'¨-£¦¥%�Dµ2�z� í �¥}©;��«% f í �o¥�¡W¨o§�®'�¦�S�±�¨�¶o�V¤>®'©;£ í ®'£¦©;�I¤�±�¡�¨-¥¦�@¨o§
®;�¦�t§	¨o f f¨����"¥¦¯:9o«2�I©'ª£)®'�f¥¦¯�9±¦£)®'®'�I©>È%�f�I¤-�

� � �0� �
� " �0� " ) ¨o© � � �0� "

� " ��� �<; º7Õ-¼

Æz f�Io©' f¡oµI¨o£¦©0¨o±)¹�� í ®;�"¶-��¨�§¦¥¦¨o®0ªS�"»��f¥¦¯�©'�I¯o�f¨o¥?�¥%�@±% í�² ¯o©;¨o£%¥%�t¤'oª�«% "�K¤��%-¤�±�����¥� í �¦�f��¶-�I�D³
=�»�®'��¥2¤>�f¨o¥�¨o§�®'�%��o±2¨�¶-�y�«¦«%©'¨� í ��®'¨O®'�%�W���¦¨- "��ÄtÆ*�lÈ%¨���¯o©��«¦�¾��¤��"ªSªS�I�¦�f�®'�o³�´�¤�
©;�I¤'£¦ "®Ë�*��¨o±)®���f¥So " %±% í�² ¯o©;¨o£%¥%�¤;�ªS«¦ f�I¤�©;��«��I�®'�K���®�®'�%��¨o£)®;«¦£)®Ë¨o§2®;�¦�,¤'�%�«��+¢#o�%�«)®;�"¶-�
®;©;o¥%¤>§	¨o©;ª�³)�3�¦�9©;��ª���f¥¦�f¥¦¯V®;©;o¥%¤>§	¨o©;ª ¤;�ªS«¦ f�I¤3�)�K¤ í ©'�f±��,®;�¦� í ¨o¥�®;��¥�®�¨�§�®;�¦�t©'�I¯o�f¨o¥>�-®'�¦�I¡
©;�I¤'£¦ "®3§	©'¨-ª í ¨oª±¦�f¥%�®;�"¨-¥%¤*¨�§0©;��¯-�"¨-¥W¤;�ªS«¦ f�I¤ í ¨-ªS«¦£)®'�K�y±�¡�£¦¥ í �%�¥¦¯-�I�W¤>£¦±2¤�®;©'£ í ®'£¦©;�I¤*¨o§
®;�¦��9�«2�©;��¥�®?9�ÄtÆ*�qÈ%¨���¯-©;o«¦��³

@,¥)§	¨o©'®'£%¥%�®;�� f¡oµz¤'£ í � ¾¤'�"ªS«¦ f�°�«%«¦©'¨� í �¸®'¨�¤'�%�«��+¢#o�%�«)®;�"¶-�W®;©;o¥%¤>§	¨o©;ªÊ¯o�I¥¦��©��®;�"¨-¥
í �£%¤'�I¤�®;�%�®9®'�¦��®;©;o¥%¤�§	¨-©'ª ��¤9¥¦¨�®?¨o©'®'�%¨o¯o¨-¥%� .³2�3�%�f¤9��¤9�¦£¦��®'¨W®'�¦��§� í ®�®;�%�®?���¦�f f�±¦£¦®>¢
®;��©'È%�f�I¤�º7Ó¦µ Õ�¼,o©'�¨o©'®'�¦¨-¯o¨-¥%� .µ%®;�¦�S±¦£)®'®'��©'È%¡¿º>ÐK¼,�f¤t¥%¨�®I³BA,¨��z�I¶o��©Kµ2®'�¦��¤t±¦£)®'®'��©'È%¡ í �¥O±2�
©;��«%©'�K¤>�I¥-®;�I��o¤�o¥W¨-©>®;�¦¨o¯-¨o¥%o 2±¦£¦®>®'�I©>È2¡

���/�$�%�'1 ¤>�f¥�º8CEDGF�¼ �!��"41 í ¨-¤�º8CEDGF�¼
��"H�0���21 í ¨�¤�º8CEDGF�¼ &6�%"I1 ¤'�f¥�ºJCEDGF�¼ º8F�¼

§	¨- " f¨��*�I�S±�¡ª£¦ "®'�f«¦ "� í �®'�f¨o¥%¤Ë±�¡:K Ó�³��3�¦��©;�+§	¨-©'�-µ��*� í o¥�©;��«% f í ��®;�¦��¨o©'®'�%¨o¯o¨-¥%� )±%£)®>®;��©'È%¡
º8F�¼Ë±�¡¨-¥¦�,¨o§D®'�¦�/9�«���©;ªV£)®;�"¥¦¯+9?±¦£)®'®'�I©>È%�f�I¤9º�Õ�¼�µ�±¦£)®3�z��¤>�¦¨-£¦ ���¥¦¨�®*©'�IªS¨�¶o�3®'�%��§	¨o f f¨����"¥¦¯
ª£¦ "®'�f«¦ "� í �®'�f¨o¥%¤�±�¡ K Ó¦³��3�¦�3±% í�² ¯o©;¨o£%¥%�?¤'oªS«¦ "�K¤�¥¦���K�V¥%¨�®�±2�3ª£¦ <®;�"«% "�f�I�So¤0®;�¦���f©�¶�� f£¦�I¤
�®�®'�¦�t®;©;o¥%¤>§	¨o©;ªl¨o£)®;«¦£)®,�©;�t�"©;©;�� f��¶��¥�®I³

�3�%�?�"¥�®'©;¨)�)£ í ®'�f¨o¥�¨�§�ªV£¦ "®'�f«¦ f� í �®'�f¨o¥2¤�±�¡LK Ó)µ¦�¦¨��*��¶-��©Kµ-«%©'�I¶o��¥�®�¤*®'�¦�@o "¯-¨o©;�<®;�¦ªl§	©;¨oª
í ¨oªS«¦£)®;�"¥%¯W®;�¦�:9�®;©'£¦�M9yÄ?Æ í ¨oªS«�¨o¥¦�I¥-®t¨�§Ë®'�¦�S«¦©;¨ í �I¤;¤'�I�}©;��¯-�"¨-¥�³1�3�¦�f¤t��¤t�¥a�"ªS«�¨o©'®;o¥-®
�¦©;=��±% í�² o¤z�"¥�¥%�®;£¦©�� ��"ª��¯-�I¤z®'�%�9Ä?Æ í ¨oªS«2¨-¥¦��¥�®3�f¤*ª£ í �y ��©;¯o�I©Ë®;�%�¥W¨�®'�%��©�¤>«�� í ®'©�� 
í ¨oªS«�¨o¥¦�I¥-®�¤�³<Na�?���f " �o¥%� f¡�Î���®'�¦� í ¨oªS«¦£)®��®'�f¨o¥�¨�§0®'�¦�@Ä?Æ í ¨oªS«�¨o¥¦�I¥-®3§	¨-© 7O7����¦�f¥W®'�¦�
í o¤'��¨�§�Ä?Æ*�Í�<®z�f¤z«2�I©>§	¨-©'ªS�K��f¥�®;�¦��¤;�ªS���3=¡oµo±%£)®Ë¨o¥5�¦�QP1��©;��¥�®' f¡S¨o©��)��©;�I�S�¦�®;%³�Ã#¥R7�7��
®;�¦�SÄtÆ í ¨oªS«�¨o¥¦�I¥-®Kµ2�.³ �o³D¤'oªS«¦ "�TS¿º8U�¼�µ��f¤ í ¨-ª�«%£)®'�K��¹�¨o�f¥�®' f¡{���<®;�O¤;�ªS«¦ f�TS¿º�V:DoÓo¼3�f¥O
±%£)®>®;��©'È%¡Oº>ÐK¼�µ%���¦��©;��S¿º8U�¼ ��� � µWS¸º8VXD�Ó-¼ �$� " ³2Á)�ªS«¦ f�I¤ � � �¥%� � " �©;���KÂ-£2� 1®'¨Y�

����� Z
[]\_^`\ba

� ºJc�¼ ) o¥%� �%"#�dZ
[Tegf-f

� ºJc�¼ )



���%��©;� � º8c�¼Vo©'�W�¦�®�}¤'oªS«¦ "�K¤�³0Ã §�¤'¨oªS�y�¦�®;}¤;�ªS«¦ f�I¤V±2�I "¨-¥¦¯}®;¨}®'�%�y±% í�² ¯-©'¨-£¦¥%�Dµ�®'�¦�
o±2¨�¶-�9§	¨o©;ªV£¦ � í �2�¥¦¯-�I¤3o¤*§	¨- " f¨���¤

� � � Z
[]\_^`\ba��

ºJc�¼ 1�� ºJc�¼ ) o¥%� � " � Z
[Tegf-f �

ºJc�¼ 1-� ºJc�¼ ) º��o¼
���%��©;�

�
ºJc�¼*�+» í  "£%�¦�I¤3±% í�² ¯-©'¨-£¦¥%�W¤'oª�«% "�K¤*�

�
º8c�¼ � � Ð|�<§ � º8c�¼*±2�I "¨-¥¦¯-¤*®;¨�¨o±)¹�� í ®KµU��<§ � º8c�¼*±2�I "¨-¥¦¯-¤*®;¨�±% í�² ¯-©'¨-£¦¥%�D³ º��-¼

�3�%��©;�+§	¨o©;�oµ+®'�¦��®;©;o¥%¤�§	¨-©'ª ±%o¤'��¤�§	£¦¥ í ®;�"¨-¥%¤�£2¤>�K�,§	¨-© í ¨-ªS«¦£)®'�f¥¦¯�¤;�ªS«¦ f�I¤BS¸º8U-¼1o¥%�/S¿º8VXDoÓo¼
ª�=¡{±���)�K¤ í ©'�f±2�K�}o¤,¶o� í ®'¨-©;¤-��Ï

�
º8U�¼�µ

�
º�Ð=¼�µ

�
º7Óo¼+µ ;-;*; µ �

º�V & ÐK¼#Ñ.µ1�¥%�¿Ï
�
º�U-¼�µ & �

º�Ð=¼�µ
�
º7Ó-¼�µ

;-;*; µ & �
º8V & ÐK¼#Ñ.µ¦©;�I¤'«�� í ®;�"¶-�� f¡%�WV ��¤*®'�%�t®'©��¥%¤>§	¨o©;ªn¤'�"ÎI�o³)Ã#¥¦¥¦�I©�«¦©;¨)�)£ í ®�¨o§�®;�¦�I¤'�?¶o� í ®'¨-©;¤

��¤��KÂ-£2� 1®'¨��*º
	)¼ & �*º��+¼+µ%���¦�I©'���*º
	)¼ ) �zº��+¼��©;�t¥�£¦ªV±���©�¤3¨�§�¨o±)¹�� í ®,¤;�ªS«¦ f�I¤�-�¦�)�I�W�f¥�º��o¼
§	¨-© í ¨oªS«¦£)®;�"¥¦¯y¶=o©'���±% "�K¤ � � o¥%� � " µ%©;�I¤'«�� í ®;�"¶-�� f¡o³�A�¨��*��¶o�I©Iµ)�"§��*� í ¨-©'©;� í ®�®'�¦�@±%£)®>®;��©'È%¡
º>ÐK¼3-¤*§	¨o f "¨���¤-�

� � �0� � �!� "
� " �$� � &�$1�� " º���¼

���"®'�  � �zº�	)¼.D��*º���¼�µ�®'�%�W�f¥¦¥¦�I©«¦©;¨)�)£ í ®�±�� í ¨oªS�I¤Î��I©'¨2µ��.³ �-³"µ�®'�%�y®��*¨°±%-¤>��¤V§	£¦¥ í ®;�"¨-¥%¤
®;£¦©;¥��f¥�®'¨�ª£)®'£%o " f¡5¨-©>®;�¦¨o¯-¨o¥%o 2¨-¥¦�I¤I³

Ã#¥V®'�¦�3«¦©;� í �I�)�f¥¦¯9¤�®��¯o�z¨�§¦®;�¦�*®'©��¥%¤>§	¨o©;ª|È%¨���¯o©��«%�@¤'oª�«% "�K¤ � � �¥2� � " o©'� í o  í £¦ f�®'�K�
�f¥�®'�¦�@¤;�ªS�tª��¥¦¥%��©�o¤�¤;�ªS«¦ f��S¿º8U�¼�³����ªS�� f¡oµ � � ��¤�¨-±)®;o�"¥¦�K�W-¤�S¤>£¦ªÅ¨�§

Z
[��Iegf������ �

º8c�¼ 1*� ºJc�¼ ) o¥%� Z
[��Iegf������ �

º8c�¼ 1*� ºJc�¼ ) º��-¼
���%�" f� � " �f¤�S¤'£¦ªn¨o§

Z
[��Iegf�� �"! �

ºJc�¼ 1*� ºJc�¼ ) �¥%� Z
[��Iegf#� ��$ �

ºJc�¼ 1*� ºJc�¼ º�%-¼

í ¨oªS«¦£)®;�I�a�f¥°®��*¨��¦�QP1��©;��¥�®@±¦£)®'®'�I©>È%�f�I¤t¨o§Ë®;�¦�S§	¨o©;ª º�Ð=¼�³�Ã#¥a±2¨o®'�a±¦£)®'®'��©'È%�f�I¤@�¦�QP1��©;��¥ í �I¤
±��+®��*���I¥{®'�¦��±�¨�¶o�@¤'£¦ª�¤��©;� í ¨-ª�«%£)®'�K��o¤��*�� f ��f¥}�¥%o "¨-¯o¡�®;¨:S¿º8VXDoÓo¼�³2�3��£2¤�µ2�z�?ª�=¡
®��  ² �±�¨o£)®�±%o¤'��¤D§	£¦¥ í ®'�f¨o¥%¤0§	¨-© í ¨-ªS«¦£)®'�f¥¦¯ ��� o¥%�?�"®;¤ í ¨-ª�«2�¥¦�f¨o¥@¤;�ªS«¦ f�Ë�f¥?®'�%�z±¦£¦®>®'�I©>È2¡o³&3-¤>��¤�§	£¦¥ í ®'�f¨o¥%¤zo¤;¤>¨ í �f�®'�I����"®'�S®'�%¨-¤'�3®��z¨@¤;�ªS«¦ f�I¤�o©'���%Ï

�
º8U-¼+µ

�
º.Óo¼�µ

�
ºJF�¼�µ ;-;*; µ �

º8V & Óo¼ Ñ µ
o¥%��Ï

�
º8U�¼�µ & �

º7Óo¼+µ
�
º8F�¼�µ ;*;-; µ & �

º8V & Ó-¼ Ñ ³2�3�¦�I�"©��"¥¦¥%��©9«¦©'¨)�)£ í ®,��¤��KÂ-£2� �®;¨'�*º
	)¼ & �*º���¼�µ
���%��©;�(	S�¥%�'���©;���f¥¦«¦£)®3¥¦¨)�)�I¤z¨�§D®;�¦�9±¦£)®>®;��©'È%¡o³+Na��ª�=¡�¨o©'®'�¦¨-¯o¨o¥2� f�"ÎI�3®'�¦�K¤>�,§	£¦¥ í ®;�"¨-¥%¤
±�¡�©;��«% f í �f¥¦¯O±%£)®>®;��©'È%¡¿¨o§,®'�%�{§	¨o©;ª º�Ð=¼V±�¡¾®;�¦��±¦£)®'®'�I©>È%¡¿¨�§9®'�¦��§	¨o©;ª º���¼�³z�3�¦��¤'oª��
í ¨o¥ í ��©;¥%¤*®'�%�@¤>� í ¨o¥2�y±¦£¦®>®'�I©>È2¡y�f¥����%� í �{¤'oªS«¦ "� � " ��¤ í ¨oªS«¦£¦®'�I��³

�3�%��¥�µ�®'�%��¤'£¦ª�¤,�f¥¸º��-¼,�¥%�¸º
%-¼,�©;� í ¨oªS«¦£)®;�I�}±�¡�§	¨o£%©�±¦£¦®>®'�I©>È2�"�K¤��f¥�®;�¦�«%©'� í �I�¦�"¥¦¯
¤>®;o¯o��§	©;¨oª ���f¯o��®�¤>£%±)¢ ¤'£¦ª�¤��f¥t���¦� í �@�¦�®��¤'oª�«% "�K¤��©;��¤>£¦ªSªS�I�t£%«t§	¨o©��f¥%�)� í �K¤>c°ªS¨)�)� �U ) Ð ) Ó ) ;*;-; ) ��³D�3�¦��¤'oªS�©;�I-¤>¨-¥¦�"¥%¯5o¤9�±�¨�¶o�V f�I-��£%¤�®'¨y®'�¦� í ¨-¥ í  f£%¤'�"¨-¥�®'�2�®t±¦£)®>®;��©'È%�f�I¤
¤'�¦¨-£¦ f�W±�� í ¨o©;©'� í ®;�I�5-¤z�f¥�º���¼+³¦�3�¦�t�"¥2�)£ í ®;�"¨-¥�¤>®'¨-«%¤3�®3®'�%��É2©;¤>®3¤>®;o¯o�9¨�§�®;�¦�?� f¯o¨-©'�"®'�¦ª{³�,¨�®;� í ��®;�%�®�±�� í �£%¤'�?¤>¨-ª��

�
ºJc�¼*o©'�9�IÂ�£%o 1®'¨�Î���©;¨%µ�®;�¦�?±%o¤'��¤Ë§	£%¥ í ®;�"¨-¥%¤��)�I¤ í ©;�f±2�K�y±�¡

¶-� í ®'¨o©�¤3Ï
�
º
*�¼�µ,+

�
º
- � *#¼+µ

�
º7Ó.- � *�¼�µ ;*;-; µ/+ �

º�V & - � *�¼ Ñ)�%=¶-�z f¨-¤>®�«%�©'®�¨o§%®;�¦���f©���¥¦�I©'¯-¡?�"¥
í ¨oªS«%o©'��¤>¨-¥y���"®'��®'�%¨-¤'�9¨o§�®;�¦�?¥¦¨o¥¦¢ -�¦�«)®;�"¶-�9o "¯-¨o©;�<®;�¦ªhº0*Ë�f¤*®;�¦�?�"¥2�)�+»y¨o§��±¦£¦®>®'�I©>È2¡5�"¥
�¤>®;�¯-�,�¥2�1- � Ó32,���¦��©;�#4���¤z®'�¦�t¤>®;�¯-��¥�£¦ªV±���© í ¨o£¦¥�®'�K��±% í�² �3�©��¦¤Iµo�.³ �-³"µ�4 � Uyº�- � ÐK¼



§	¨-©�®'�%�@ f-¤�®,¤>®;o¯o�t¨�§�®;�¦�@� f¯o¨-©'�"®'�¦ª5¼+³%´ í ¨-©'©;� í ®'�f¨o¥y§	¨o©�®;�¦�f¤, "¨�¤'¤ í �¥{±��V í ¨oªS«¦ f�f¤'�¦�I��±�¡
ª£¦ "®'�f«¦ "¡��f¥¦¯ � " �f¥¾º��o¼*±�¡%�

�T� � Ó �� � �  � 1 � " �
� Ó �� � 1 º>Ð �  ¼ �

� Ó �
º
� � � � " ¼ 1  º>Ð-U-¼

���%��©;���y��¤3®;�¦�V¤>®;�¯-�t¥�£%ªV±���©��f¥����¦� í �W®;�¦�@±¦£¦®>®'�I©>È2¡y��¤�«2�I©>§	¨-©'ªS�K�aº�� � Ð ) ;-;*; )  "¨-¯ � VO¼�µ
o¥%�{±�¡yª£¦ <®;�"«% "¡��f¥¦¯ � º�U-¼3±�¡�� ��� VXDoÓ 1 V
	�µ%���¦�I©'��V�	{�f¤�®'�¦�?®;¨�®�� �¥�£¦ª±2�I©�¨�§�¨o±¦¹�� í ®
¤;�ªS«¦ f�I¤I³�´�§(®'�I©*®'�¦�K¤>� í ¨o©;©;� í ®;�"¨-¥%¤�®;�¦�,È2¨���¯o©��«¦��¤'£¦±%¤>®'©;£ í ®;£¦©'���"¥�¶-¨o f¶o�I�S�f¥�®;�¦� í ¨oªS«¦£)®��¢
®;�"¨-¥{¨�§�S¿º8U�¼Ëª�=¡5©;��«% f í ��®'�¦�@o¥%� f¨o¯-¨o£%¤z«%�©'®�¨�§0®'�¦�?¥%¨o¥)¢#o�¦o«)®'�f¶o�tÄ?Æ*� o "¯-¨o©;�<®;�¦ª{³

7��f¯%³�Ð}¤>�%¨���¤SÈ%¨���¯o©��«%�¿¨�§t®;�¦� ��¢ «�¨o�f¥-®yÄ?Æ*� � f¯o¨-©'�"®'�¦ªÊ§	©'¨-ª Ï F�Ñ µzo¥%�·�<®�¤y¤'�%�«��+¢
-�¦�«¦®'�f¶o� í ¨o£¦¥�®'�I©'«2�©'®I³%´�¤ í o¥�±2�¤>�I��¥�µ2¨o£)®�¤>���)�?®;�¦�¤'£¦±%¤>®'©;£ í ®;£¦©;�?�"¥�¶o¨- "¶-�I���f¥{®'�¦� í ¨oª�¢
«%£)®;�®'�f¨o¥{¨�§OS¿º8U�¼�µ)¨o©'®'�%¨o¯o¨-¥%� f�fÎI�®;�"¨-¥5¨�§0®'�¦�?o "¯-¨o©;�<®;�¦ªp��¤��)¨o¥¦�t±�¡�®;�¦�?£%¤'�9¨o§ K ÓªV£¦ "®'�"¢
«% "�f��©�¤�³�Ã ®���¤9�)�I¤'�"©��±% "�?®;�%�®�®'�¦�±% í�² ¯-©'¨-£¦¥%�{¤'oªS«¦ "�K¤�±��VªS¨�¶o�K��®'¨W¨o£)®;«¦£)®�«�¨-¤'�"®'�f¨o¥%¤,§	¨o©
���%� í �}�f¥%�)� í �K¤�o©'�o¤��%�"¯-�°o¤,«2¨�¤'¤'�"±% "�-³��3�¦��¤�®;©;�®'�I¯o¡ í ¨o¥2¤>��¤�®�¤�¨o§�£%¤>�f¥¦¯y¤'� í ¨o¥%�{«���©;ªV£¦®>¢
�f¥¦¯W±¦£)®>®;��©'È%¡¾º�Õ�¼3���¦��¥%��¶o�I© �%� ±2�I "¨-¥¦¯-¤�®'¨y±2 í�² ¯o©;¨o£¦¥2�D³W7¦¨-©2V� ��®'�%�¤>®'©��®'�I¯o¡W�f¤,¥¦¨�®
o "�3=¡)¤*¨o«)®;�"ª�� .µ¦±¦£¦®��+» í �I«)®'�f¨o¥%¤�o©'��§	���?µ2�®� f�Io¤>®3§	¨o©�¤'ª�� f ��¥%��ªS¨)�)��©��®;��V ¶�� f£¦�I¤I³

-1

x(0)

x(1)

x(2)

x(3)

x(4)

x(5)

x(6)

x(7)

X(0)

X(2)

X(5)

X(7)

X(4)

X(6)

X(1)

X(3)

s1

s2

2-c
c2

/2

/2

/22

2

2

s1

s

s

3

3

s2

c

c

1

3
-c

-c

3

1

� TK�

-1

2

2/32

/22

0.0

1.0

0.9

0.8

0.6

0.3

0.0

0.0

3.22

-0.07

0.65

0.0

0.8

-0.4

0.0

0.0

/56

-1/2

-2/3

/54v=

� ^)�

����� J���JD×1i&e�X�jIU>T�R�P-_�eId�N�P-Q � TK� è ]�R)eIb<M�N*Y�[�\ÍTIi&jIeIU�bkN�P�g ������� _#b<M���� ��á�Þ�Ú�! �"� v�eI_#� � ��á�Þ=�%$2TIM�`
� ^)� è ]�R)eIb<M�N@_#P�TIR)Q;]7TK`-TIRoN�b<cKQSY�[�\�]�^�T�_#Q�`aT�i<jIeIU�bkN�P�g�`oQ�c=Q�i&eKR)Q�`°d�e�UTIMab&M-R�u-Nt_#b<jIM�T�i*b&MOX�P-b<v>P
^�TIv>w�jIU�eIu�M�`�_�T�g?R�i&Q�_�T+U�Q9_#Q;N3N�e@é�Q'U�e-m2×�eIU3Q�TI_#b&Q;U�v;eKg?R�T+U�b&_#eKM5U�Q�`-u-M�`�T�M�Nzr�e+X�j�U>TIR-PW_ N#U�u-v;N�u-U�Q�_
b<M � ^)��T�U�Q�M-eIN�U�Q�g?e+c=Q�`¦m

�,¨�®;� í �Ë®;�%�®�®'�¦� í ¨-ªS«¦£)®;�®'�f¨o¥%o  í ¨oªS«¦ f�+»)�"®�¡?¨�§)®'�%�*¥%���¿o "¯-¨o©;�<®;�¦ª ��¤�¨�§¦®;�¦�3¤'oª��z©;o¥ ²
-¤�®'�2�®Ë¨o§�®;�¦�,Ä?Æ*�t³-�3�¦�I©'���©;� U2º8VÇ f¨o¯HVO¼�o�¦�¦�<®;�"¨-¥%� ¦ f¨o¯-� í � )¨-«2�I©;�®'�f¨o¥%¤�-¤'¤'¨ í ���®;�I�V®'�¦�
���"®'��¤'���"® í �¦�f¥¦¯{±2��®��z�I��¥¾� f¯o¨-©'�"®'�%ª�¤�®;©'£ í ®'£%©'�K¤�³ � £¦© í ¨o¥%¤'��©;¶��®;�"¶-��K¤�®;�"ª��®;���f¤?®'�%�®?®'�¦�
¥%���Åo "¯-¨o©;�<®;�¦ª ©'�KÂ�£¦�"©;�I¤¥¦¨aªS¨o©;�y®;�%�¥¿®���� í �y®;�¦�{¥�£%ªV±���©S¨�§9¨o«���©��®'�f¨o¥2¤V£%¤'�I�¿±�¡�®'�¦�
Ä?Æ*�|� f¯o¨o©;�"®'�¦ª{³



� 
��R�
9�y��� 
9�����R�Ç�R
����L�1� �

�3�%�¾Ó�¢ Ä ¶-��©�¤>�f¨o¥ ¨o§V®'�%�a¤'�%�«��+¢#o�%�«)®;�"¶-�OÄ?Æ*�*¢.±%-¤>�K�qo "¯-¨o©;�<®;�¦ª �%o¤�±�����¥Ç¤'�"ª£¦ f�®'�K�
�f¥¸¤'¨�§(®��3�©;�5�¥2� í ¨-ª�«2�©;�I�a���<®;�¿¨o®'�¦�I©V�+»�®;©;o«2¨- f�®'�f¶o�5�¥2��¤>�2�«��+¢#o�¦o«)®'�f¶o��®;� í �¦¥%�fÂ�£¦�K¤�³
�3�%�V�+»)«���©;�"ªS�I¥-® í ¨-¥%¤>��¤>®'�I�{¨o§�«¦� í�² �f¥¦¯yÕ�Ó��}Õ-Ó�¢.«%�<»)�� �±¦ "¨ í�² ¤�§	©;¨oª o¥��"ª��¯-�oµ2���"¥%�¦¨����"¥¦¯
®;�¦��ªl±�¡S�¥yo©>®;�<É í ��� �ÆË¢#¤>�2�«��I��ª�o¤ ² µ-o¥%��®'©��¥%¤>§	¨o©;ªS�"¥%¯@©'�I¯o�f¨o¥%¤�¯o��¥%��©��®'�K���"¥�®;�¦��¤Ë�3=¡o³
�3�%�W�fª��¯o���¦�®���%=¶-�y±�����¥¿®; ² ��¥�§	©;¨oª ®;�¦�yÈ2¨��z�I©V±��I�¾§	©;¨oª É%�I f��� U}¨�§�Ã�� @�¢�� ��U%Ð
¤'�IÂ�£¦�I¥ í �
	.7� "¨��*��©;¯-o©;�¦��¥ 9%³K�3�¦�,ª���®'�¦¨)�¦¤z�%=¶-�*±����I¥ í ¨-ªS«%�©;�I��¨o¥�®;�¦�,±%-¤>��¤�¨o§D=¶-��©��¯-�I�
±2o¤'�f¤V©'�K¤�®;©'� í ®;�"¨-¥O�I©'©;¨o©KµD�7³ �o³fµ�®;�¦�y�I©'©;¨o©?¨o§3°¤>�f¯o¥%o �©;��«¦©;�I¤'��¥�®;�®'�f¨o¥a¯o�f¶o�I¥a±�¡O®'�¦�y fo©'¯-�I¤>®
®;©;o¥%¤>§	¨o©;ª í ¨���� í �"�I¥-®�¤�³

Ã#¥So�%�)�<®;�"¨-¥V®;¨9®'�¦�3«¦©;¨o«�¨-¤'�I�ÄtÆ*�*¢  "� ² �3¤'�%�«��+¢#o�¦o«)®'�f¶o�3� f¯o¨-©'�"®'�%ª|�*�3�%=¶o�3¤'�"ª£¦ f�®'�K�
�f¥Í¤>¨o§(®��*o©'��º�Ô}�®' ��±¿o¥%�·Æ3¼��¥2�¾®'�K¤�®;�I� Fao«¦«¦©;¨- í �%�I¤-��Ò9�f "¯-�� ¤S�«¦«¦©;¨- í �ÀÏ Ó�Ñ.µ�Á�� ² ¨-©;� ¤
o«¦«¦©;¨- í �ZÏ Õ�Ñ.µ�Ä?Æ*�h���"®'�|�+»�®;©;o«2¨- f�®'�f¨o¥À±%-¤>�K�À¨-¥ ªS�f©'©;¨o©'¢.�fª��¯-�}�+»�®'�I¥%¤'�"¨-¥ �¥2�ÀÎ��I©'¨
«2o�¦�)�f¥¦¯2³�´� f �¤>�I«%�©��±% "�S� f¯o¨-©'�"®'�¦ª�¤9�%=¶-�±����I¥�o«¦«¦ f�"�K�°�I�<®;�¦��©V�"¥a¶o�I©>®;� í � "¢.�¦¨-©'�fÎ�¨-¥�®;� 0¨o©
�%¨o©;�"ÎI¨o¥�®;o <¢ ¶o�I©>®;� í � ¦ªS¨)�)���-®'�%�� ��®'®'��©*��¤ í � f "�K�5¤>£%±%¤>�KÂ�£¦��¥�®' f¡�	�®;©;o¥%¤>«�¨-¤'�I�So "¯-¨o©;�<®;�¦ª:9¦³oÃ#¥
Ò9�f f¯o�� ¤�o«¦«¦©;¨- í �SÔ}�®' ��±� ¤ËÒ9©��ª�¢#Á í �¦ªS�f��®�¨-©>®;�¦¨o¯-¨o¥%o "�fÎI�®'�f¨o¥�*-¤�£%¤>�K�S�¥%��¤'£¦±%¤'�IÂ�£¦�I¥-®
±2o¤'�f¤�§	£¦¥ í ®'�f¨o¥%¤9§	¨-©t¨o©'®'�¦¨-¯o¨o¥2� f�"ÎK�®'�f¨o¥��*��©;�¤'�� f� í ®'�K�°±�¡�Î��f¯�¢ ÎIo¯y¤ í �¥%¥¦�"¥%¯W¨o§Ë®'©��¥2¤�§	¨-©'ª
í ¨���� í �f��¥�®;¤I³1Ô��"©;©;¨o©'¢.�fª��¯o�t��»�®;©;o«2¨- f�®'�f¨o¥�§	¨o©tÄ?Æ*�Ç�*-¤�«���©'§	¨o©;ª��K�{«2�I©'�f¨)�)� í � f f¡�±%£)®9o <¢
�3=¡)¤,�f¥}®;�¦�§	¨o©;�*o©;�}�¦�"©;� í ®'�f¨o¥¿º��"¥ í ©'�Ko¤'�"¥%¯y�f¥%�)� í �I¤�¼g�1�"®?�*-¤��)¨-¥¦�V¶-��©'®'� í o " f¡�É%©;¤>®t�"¥°®'�¦�
©;��¯-£¦ ��©3ªS¨��¦�@�¥%�W�¦¨o©;�fÎ�¨o¥�®�� f "¡SÉ%©�¤>®��"¥W®'�¦�t®;©;o¥%¤'«2¨�¤>�K�yªS¨)�)�o³

0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5
6

8

10

12

14

16

18

20

22 .... Gilge

−− Sikora

__ New

−.− Mirror DCT

.... Zero−padded DCT

����� J��%J ä TI_#b&_�U�Q�_ N#U�b&v;N�b&eKMVQ;U#U�eIU�Q;xoR-U�Q�_#_#Q�`?b&MV` ä TI_�T3dfu�M�v'N�b<eIM@eId%N�P�Q�dfU>TIv'N�b<eIMe�d�P-b&jKP�Q;_ N#]7Q;M�Q;U�j�s
v�e�Q��?v�b&Q�M�N�_@U�Q;N>TIb&M-Q�`ad�e�UVN�P-QSr�e�X�Q'U^)Q�`OdfU�eIg��.×1i&e+X�Q;U�j=T+U>`-Q�M���d�eIU�T�[0]�_#P�T�R)Q�`OU�Q�jIb&eKM2m�\�P�Q
�ob&w=eIU>T�Ø _�ÚDM�Q;X|TIM�`�g?bkU#U�eIU#]�Y�[�\qTIi&jKe�U�bkN�P�g?_�T�U�Q@_#P�e�X�M{d�e�U�N7X�e5`ob��¦Q'U�Q�M�N�e�U>`-Q;U�_,eIdË`obkU�Q�v;N�b&eKM-_
� c=Q;U#N�b&v�TIi�dfeKi&i&e�X�Q�`°^�s�P�e�U�b<é;eKM�N>TIi�T�M�`�N#U>TIM-_#R)eK_#Q�`¦Ú�b(m QIm<Ú�P-eIU�b&é�eIM�N>T�i�d�eIi<i&e�X�Q�`O^�s{c=Q'U#N�b<v�TIi"�'m�\�P�Q
i<e�X�Q;U3`oeIN#N�Q�`Vv�u-U�cKQ3^)Q�i&eKM-jK_�N�e9N�P�Q3Y�[�\¿T�i&jKeIU�bkN�P-g X�bkN�PSé;Q;U�e?R�TI`�`-b&M-j-m



���I¤'£¦ <®�¤�¨�§?¨-£¦©��+»)«���©;�"ªS��¥�®�¤5�©;��¤>�¦¨���¥Í�f¥$70�f¯%³)Ó)³#7¦¨o©yÁ)� ² ¨o©�  ¤�µ�¥¦�I�Ìo¥%�·ªS�"©;©'¨-©>¢
Ä?Æ*�Zo«¦«¦©;¨- í �¦�I¤,®��z¨ í £¦©;¶o�K¤t�©;�¤'�¦¨���¥>�1¨o¥¦�����¦�I¥O¶-��©'®'� í � ��)�f©'� í ®;�"¨-¥°¨�§z«¦©'¨ í �I¤;¤>�f¥¦¯y��¤
¤'�� f� í ®'�K�}É%©�¤>®?o¥%��®;�¦�S¨�®;�¦��©t���¦�I¥°®;�¦���¦¨o©;�fÎ�¨o¥�®�� ��)�"©;� í ®'�f¨o¥O�f¤t£%¤'�I�}É%©�¤�®5º(®;©;o¥%¤'«2¨�¤>�K�%¼g�
Ò9�f f¯o�� ¤S�«¦«%©'¨� í ���f¤�¥¦¨-¥)¢#¤>�I«%�©��±¦ f�oµ0�¥%�¾ÎI��©;¨�¢ «%o�%�)�"¥%¯°ÄtÆ*�n�)¨��I¤¥¦¨�®��)��«���¥2��¨o¥�®'�¦�
�¦�"©;� í ®'�f¨o¥�³���¨o®'�Ë®'�¦�*�¦�f¯o�V¤'��¥%¤'�"®'�f¶��"®�¡?¨�§2Á)� ² ¨o©�  ¤�� f¯o¨-©'�"®'�%ªq®;¨�®'�%�*�)�f©;� í ®;�"¨-¥@¨�§2«¦©'¨ í �I¤;¤>�f¥¦¯ �
�¦�QP1��©;��¥ í �I¤�¨o§�£¦« �o��& í o¥±���¨o±%¤'��©;¶o�K�D³�Á�ª�� f "�I©�±¦£)®Ëo f¤'¨�¶-��©;¡@¤>�f¯o¥%�<É í �¥�®�¤>�I¥%¤'�<®;�"¶��"®�¡ í o¥
±��5¨-±%¤>�I©'¶-�I�°§	¨o©?®;�¦�5ªS�f©'©;¨o©'¢ Ä?Æ*�Zo "¯-¨o©;�<®;�¦ª{³ � £¦©Vo "¯-¨o©;�<®;�¦ª{µD�¦¨��z�I¶o�I©IµD«���©'§	¨o©;ª�¤?¶o�I©'¡
¤'�fª��f ��©; "¡�"¥�±�¨�®;�y�)�f©'� í ®'�f¨o¥SªS¨)�)�I¤��%=¶��"¥¦¯@tª£ í �5¤'ªSo " f��©Ë¯-�«S±��+®��*���I¥ í £¦©;¶o�K¤�®'�%o¥S®'�¦�
¨o®'�¦�I©S®��z¨�� f¯o¨-©'�"®'�%ªS¤I³ � ¶o�I©;o " *¨o£¦©�o "¯-¨o©;�<®;�¦ª¬¨o£)®;«2�I©>§	¨-©'ª�¤�ªS�"©;©;¨o©'¢ Ä?Æ*�l¤>�f¯o¥%�<É í �¥�®' f¡
o¥%�t«���©'§	¨o©;ªS¤�ªV£ í �?±��+®'®'��©�®'�%o¥VÁ�� ² ¨o©�  ¤D� f¯o¨-©'�"®'�%ªÀ�"¥t®;�¦�Ë�*¨o©�¤'���¦�"©;� í ®'�f¨o¥�³+Ã#¥�®;��©;�I¤>®'�f¥¦¯o f¡oµ
®;�¦�y±��+®'®'�I©V¶o�I©;¤'�f¨o¥%¤?¨o§,Á�� ² ¨o©�  ¤?�¥%��¨-£¦©Vo "¯-¨o©;�<®;�¦ª�¨-£)®'«���©'§	¨o©;ªh®;�¦��Ò9�f "¯-�� ¤@�«%«¦©'¨� í ��³
�3�%�f¤,ªS=¡�±��V�)£¦�-µ%�¦¨��*��¶-��©Kµ�®'¨�®;�¦�?§� í ®�®'�2�®�§	¨-©�®'�%�f¤,«%�©'®'� í £¦ ��©��fª��¯-�?®'�¦�¤>�I "� í ®'�f¨o¥{¨o§
±2o¤'�f¤*§	£¦¥ í ®'�f¨o¥2¤��)£¦©;�"¥%¯�¨-©>®;�¦¨o¯-¨o¥%o "�fÎI�®'�f¨o¥5�f¥}Ò9�" f¯o�� ¤�o«¦«¦©;¨- í �y�3o¤z§��©�§	©;¨oªn¨o«)®;�"ª�� .³

Ã ®V¤'�¦¨-£¦ f�a±��5«�¨o�f¥-®;�I�a¨o£¦®@�¦��©;��®'�%�® í ¨-ª�«%£)®;�®'�f¨o¥%o  í ¨oªS«¦ f�+»)�"®�¡}¨�§�Ò9�f "¯-�� ¤?ªS�+®'�%¨��
��¤SªV£ í �¿¯o©;�I�®'�I©@®'�2�¥�®;�%�®�¨o§,¨�®;�¦��©SªS�+®;�¦¨)�¦¤ í ¨oªS«%o©'�K�¾�f¥ 7��f¯%³�Ó¦³�Ã ®S��¤�¨�§�®;�¦�{¨o©��)��©
¨o§ � º8V $ ¼t§	¨-©¨-¥¦�+¢#�)�fªS��¥%¤'�"¨-¥%� Ë¶o� í ®'¨-©;¤Iµ����¦� í ��¯-�"¶-�I¤ � º�V��K¼@§	¨o©]V �4V{¢ «2¨-�"¥�®V¨-¥¦�I¤I³�Ã#¥
í ¨oªS«%o©'��¤>¨-¥�µD®;�¦� í ¨-ªS«¦ "��»)�<®�¡O¨�§,Á�� ² ¨o©�  ¤tªS�+®;�¦¨)� í ¨-ª�«%£)®'�K�a§	©'¨-ªh®'�%�WÄ?Æ*� �¦�+É%¥¦�"®'�f¨o¥
§	¨-©?�¥6V �4V ±¦ f¨ í�² ��¤t¨�§Ë®'�¦�S¨o©��)�I©�¨o§ � º8V $ ¼�³ � ¥O®'�¦��¨�®;�¦��©t�%o¥%�Dµ�®'�%�f¤t��¤9ªV£ í �Oª�¨-©'�
®;�%�¥À§	¨o©5®;�¦�OÄ?Æ*�ho¥%�·®'�¦�O¥¦��� ªS��®'�¦¨)�Dµz§	¨o©W���¦� í �À®'�¦� í ¨oªS«¦ f�+»)�"®�¡¸��¤W¨�§t®'�¦�O©;o¥ ²
� º�V �  f¨o¯ � V°¼+³ ����¶-��©'®'�¦�I "�K¤'¤Iµ-®'�¦�?Á�� ² ¨o©�  ¤zª���®'�¦¨)�y�f¤*£%¤'£%� f f¡5�«¦«¦ f�f�I��®;¨±% "¨ í�² ¤'�"ÎI�I¤z¥¦¨�®
¯-©'�K�®;��©D®;�%�¥ � ���3§	¨-©����¦� í �V�)� P��I©'�I¥ í �K¤�±��+®��*���I¥V� f¯o¨-©'�"®'�¦ª í ¨-ªS«¦ "��»)�<®;�"�K¤��©;��¥¦¨o® í ©'�"®'� í o 7³

� �S���°� �Ë�	���K���
´q¥¦���ÍÄ?Æ*�*¢.±%-¤>�K��¤>�2�«��+¢#o�¦o«)®'�f¶o�*®'©��¥2¤�§	¨-©'ª �f¥�®'�I¥%�)�I��§	¨o©�©;��¯-�"¨-¥)¢.¨-©'�f��¥�®;�I�@�fª��¯-� í ¨oª�¢
«%©'�K¤'¤'�"¨-¥Wo¥%�yª�o¥¦�"«%£%�®;�"¨-¥W�%-¤3±2�I��¥{«¦©;�I¤'��¥�®'�K�5�f¥�®'�¦�t«%o«2�I©I³¦�3�¦�9®;©;o¥%¤�§	¨-©'ªl��¤��)�I©'�f¶o�K�
§	©;¨oª ®'�%�OÄ?Æ*� � f¯o¨o©;�"®'�¦ªÊÈ%¨���¯o©��«¦�·±�¡¸©;�I�¦�+É%¥¦�f¥¦¯��"®;¤W¤>£%±%¤�®;©'£ í ®'£%©'�K¤��"¥ ¤>£ í �À��*=¡
®;�%�®9¨o±)¹�� í ®t�¥%�{±% í�² ¯o©;¨o£¦¥%�{¤;�ªS«¦ f�I¤��©;�@«¦©;¨ í �I¤;¤>�K�{¤>�I«%�©��®;�� f¡o³�Á)«2� í ���  í �©;�@�%-¤�±�����¥
®� ² ��¥5®;¨ª�o�"¥�®;o�"¥y®'©��¥%¤>§	¨o©;ªl¨o©'®'�%¨o¯o¨-¥%� f�"®�¡�o¥%�5«¦©;¨o«���© í o  í £¦ ��®'�f¨o¥W¨�§�®;�¦�t¨o±)¹�� í ®  ¤3Ä?Æ
í ¨oªS«�¨o¥¦�I¥-®K³0�3�¦��� f¯o¨-©'�"®'�¦ª �%o¤@±2�I��¥¾®;�I¤>®'�I��¨o¥¾¥%�®'£¦©�� ��fª��¯-�I¤t§	©;¨oª ���¦� í ���©'®'�"É í ��� 
ÆË¢#¤'�%�«��I�S©;��¯-�"¨-¥%¤��%=¶o�3±����I¥��+»�®'©� í ®'�I��³o�3�¦¨-¤'���f¥¦�<®;�fo ¦©;�I¤'£¦ <®�¤�¤'�¦¨��¸¨-¥¦ f¡¤' "�f¯o��®' f¡V�f¥)§	�I©'�f¨o©
«���©'§	¨o©;ª��¥ í �?¨�§�¨o£¦©�o "¯-¨o©;�<®;�¦ªp���¦�I¥ í ¨-ª�«2�©;�I�W���<®;�W®;�¦�Vo«¦«¦©;¨- í �%�I¤*¨�§�Ò9�" f¯o� ù�ø����Üû Ï ÓKÑ
o¥%�{¨�§ËÁ�� ² ¨-©;So¥%��Ô} ² o�ËÏ Õ�Ñ.µ2�¦¨��*��¶o�I©��®�ª£ í �� "¨��*��© í ¨oªS«¦ f�+»)�"®�¡o³ �,¨�®;�?®'�%�®�� "®'�%¨o£¦¯-�
Á)� ² ¨o©��o¥%�VÔ} ² ��  ¤�ªS�+®;�¦¨)�V�2o¤� "¨�� í ¨oªS«¦ f�+»)�"®�¡?§	¨o©�¤'ª�� f )©'�I¯o�f¨o¥%¤Iµ�®;�¦�3ªS�+®'�%¨���±�� í ¨oªS�I¤
í ¨oªS«¦ f�+»W§	¨o©� ��©;¯o�9©'�I¯o�f¨o¥%¤z®'©;�I�®'�K�W-¤3¨o¥¦�t��¥�®;�<®�¡-³

�����	��
��������

áKm,�)m ]7×�m�[�P�T�M�j@TIM�`�Y9m���Q�_#_#Q;U�_#v>P�g?bkN#N�Ú �.\2U>TIM-_ d�e�U�g�v�e�`ob&M�j?eId�T+U�^�bkN#U>T�U�b&iks�]�_#P�TIR)Q�`Sb<g@T�jKQ�_Ë_#Q�j�]
g?Q�M�N�_�Ú �9b&M Z�iq[Dt?���1�������+x loem�Åhu�Neo`$��[�^DpD� ÚoR-R2m è���� Ý���Ú1á�ÝIÝ � m

� m,�Wm)�*b<i&jIQKÚ%\*m)ß�M�jIQ�i&P�T�U>`�N�Ú¦TIM�`Sà,m���Q�P-i"T�M2Ú � [�e�`-b&M�j@e�d�T+U�^�bkN#U>T�U�b&iks�_#P�TIR)Q�`Sb&g@TIjIQ�_#Q�jKg?Q�M�N�_
^�TI_#Q�`�eKMWT@jKQ�M-Q;U>TIi&b&é�Q�`yeIU#N�P�eIjKeIM�TIiDN#U>T�M�_ d�e�U�gSÚ � �=eyzN^)`JxdZ¿iu[DtwhjkHk_��¢�{w�s`Dz�h���[�������^)� Ú¦c=eKi(mDáIÚ
R-R2m¦á+â ��� á è ��Ú��*v;N�m¦á�Ý è Ýom

� m�\*mo��b&w=eIU>T�T�M�` ä mo�ST�wKT�b(Ú �#��P�TIR)Q'].TI`�T�R-N�b&c=Q�Y�[�\°dfeIU�jKQ�M-Q;U�b&vzv�e�`ob&M�j�eId%c�b<`-Q�eoÚ � {q���G��r=iq`N^=k_�
�Pemiqt_��emlok��=n�kHl��§¤de���hu[�rWhutwv�^)[Nx�� Ú�cKeKi(m)â�Ú�R-R2m�âIÝ � Þ � Ú¦×�Q�^%m¦á�ÝKÝKâ�m

ç m�à�m-��N>T�_#b+ÜM�_#w�b(Ú � �zikN�Q;U�M�T�N�b&c=QzTIi&jKe�U�b&N�P-g?_0dfeIU�v�eIg?R�uoN�b<M-j�`-b&_#v;U�Q;N�QËv�eI_#b<M-Q3T�M�`t_#b&M�Q�N#U>TIM-_ d�eIU�g?_�Ú �
b&M {w^=l��-�-nN�"!d�B[N^�|�hjlo�G[Ni$#�kH¢d�=n�kHl�hj��k�`N^B���=e�zN^B`JxNZ�iq[Dtwhjkwk_��¢B{w��%�|¡r'& Á�� Ú �)( TIj�U�Q�^2Ú�*0u�jIeK_#i<T�c�b"TK�'Ú
R-R2m-ã ç�� ãIã�Ú1á�Ý è Ý�m


