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recherche français ou étrangers, des laboratoires
publics ou privés.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by HAL-CEA

https://core.ac.uk/display/52702438?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
https://hal.archives-ouvertes.fr
https://hal.archives-ouvertes.fr/hal-00163978


�����������
	�� �����	�� ����� ��� �����
	������������������ 	�� ������� � ������!"����#�����
� ��$%��� ��� 	 !&�'	���(���$ ���)�*	���� +��,	��

�,	����������

-/.103254�67684:9;254=<?>@4@A BDCE.F0HGJIJILK=GJ<NM:BPOQ.5RS4=9*4=T*M�U/4:VDWX-Y2Z.\[:K=IJGL9^]Q_5<7`
a M^<?bcGJ9*M"W5M/d32P>ceNGJfg_DMh-Y2jiM*K=<NGJfg_5M/WDM a 4:9^IJ4*>lk

m�4^>
n�ogBZn^p:p=q

rQstsNuwvyx{z}|Nv~s��*��uwx����Y|���|7�y�;s���u~�?|N�{sH�"�;�*v~s3��|7�y�{��uwx{zj����|7v~x��;�@��vy��s����~x�v~x���|7�=s����
� �8��s?�*v�uS�7�Fv~��s�|7�*v~x���s?�~�y�;z}|N�;��s?vyx��t��s?x�uws?�*��s?�~��zY�* ^s?�g�;�,|}u¡v�|;��¢�sN "vy�~x�|N���;�£��|7�
��|7vyv~x��¤s�¥DrQs��8��v�|Nx{�hv~��st���;�{���N¦§x{���jsNuwvyx{z}|Nv~sNu¤¨l©@ªN«"¬X^®°¯*±³²´®µ¯;¶*�=«"¬�®¸·º¹»²´®µ¯;¶^¥
¼1�£sNuws§�ysNuw����v�ug|7�ysZ���;z � |7v~x����{s5¦§x�v~�j|�vy��|7�½uwx{vyx{�8�3x{�3v~�£s§r�x{��u¡�;�^��¾¿x�uw��s?�5À�ÁÃÂ*Ä¿�£��x¸�
Å s���u~|N�{x�vwÆh����|;uyu��l|8u � �~sN *x���vysN "�^ÆQ|hÈÇ´ÉtÊ§s?���;�yz}|7��x{ËN|Nv~x��;�ÍÌZ�y�;� � ��|7���¤����|Nv~x{�8�@¥
Î u�|j���;�½uwsNÏ���s?���¤s�¦1s�|N�~s3|N���{s�v~�Y�8��v�|Nx{�Ð|Yu~|Nv~x�uJ�L|;��vy�;�yÆ � x���vy���~st�7��vy��s3���yx{vyx��?|N���s?�½| Å x{�8���§�7�D��s?x�u¡s?�*� s��~���£s?�{x�z}|7�8��s?v�u¤�*uw�;� Å x����3v~�*��uZ|��{�8���7��uwvÑ|7�� ^x���� � �£Ë?Ë?�{sÒ¥

Ó*Ô ��¼D��¹;¶�Õº¯^±�Ö
���8�� ��Lz}|7v¤ÕN¹8¶;¯;8¯^±�¹

Ó ����zYx�v~v~sº \vy��¨�×Ø�£�~� � �^Æ£uwx��?u�Ù�s?v~vys?��u

Ú~Û�Ü�Ý¡ÞÃÝ¡ß?àgá�âNâ7Ü�Ý¡ÞÃÞyã:äÈå1æèç�é¤êNë?ìlÜÃí¤îNï§ð=ñ�éNë?ò�í�Þ�ógô�á�õ�í¤Þ�öcá÷à�ø°í¤ß;á�ô8ò^á�ù;í¤ÜLá÷à�í�Ü�ú?ëQölä�é¤û¤ê÷ü¤üýwþ=ÿ Ý¡Ü�� ÿ ÝwîNÜ þ ö��gå
� ò*á�ù;í¤ÜJá�àÃí¤ø°Ü�Ý¿âNÝ5ô�á��¿ø°Ü�Ý��¡à�ø°í¤ßSâNÝwÞgå��¡ø°Ý¡ß	�¡ÝwÞcâ7Ýcô�á1ätá�àÃø�
Ý¡Ü�Ý5â7î þ� ó��

±



� ��� �����
	�� ��������

¼1�£s?�~s�x�uZ|7vSvy��s � �ysNuws��^vZv~x�zYs�|Yu~|Nv~x�uJ�L|;��vy�;�yÆ&�£�� ^s?�Ñuwv�|N�� ^x����}�7�5vy��sj���~x�v~x��?|7�@��s��
�½| Å x{�8���}�7� � �*Æ£uwx���|7�tu¡Æ�u¡v~s?z}uj¦§��s?�~sQv~�£sÍ�y�;v�|Nv~x��;�XuwÆ*zYzYs?vy�~Æ �8�~�;� ��� Á��ÈÄjx�u�£�~�;¢�s��, ^�N¦§� v~� � Á��³��±NÄt|Nv��{�N¦
vys?z � s?��|Nv~���ysNu�¥ Ó s Å s?��|N�5v~��s?�8�~s?vyx��?|N�5v~���;��u3|7�ys| Å |7x���|N���{sSvy� sºuwv~x�z}|7vys�vy��s����~x�v~x��?|7�:s?� � �8��s?�*v�u§|7�½ &v~�£s?�~sSx�u1�;���* /|N�;�~s�s?zYs?�*v1��s��
v¡¦�s?s?� vy��sNuws�sNuwvyx{z}|Nv~sNu¤¥/¼1��s}r�x{��uw�;�*�¡¾¿x�uw��s������*sN  � �;x��^v3¦§�£x����, ^sNuy���~x�� sºuÈv~�£s
�¤�~x{vyx��?|N� � �*Æ£uwx���u��?|N�"��s3u¡zY���;vy���{ÆY���8�{�{�N¦�sN Y� s�vw¦�s?s?�}v¡¦1��|7�� Y���;���» ^x{zYs���uwx��;��u¤¨
���8��� ��¶ v~�£sjÈÇ�É |7�� /Â���É��ys?���8�~z}|N�{x{Ëº|7v~x��;�}�;�y�;� � s?� � |7��u¡x{�;�/z�s?�~�8s�x{�Q|
�¤�;�*v~x{�*���8��u1z}|7�£��s?�?¥

¼1��sHuwx�v~��|Nv~x{�8�/x�u§z �½�÷�Yz��;�~s����8z � ��x��?|Nv~sN Y¦§��s?�hv~��s��~�8v�|7vyx{�8�QuwÆ*zYzYs?vy�~Æ3x�u
� �"!#!%$ ���~�8¢�s?�Íx��Ívy��sY���7¦1�Lv~s�z � s?��|Nv~���ys � ��|;u¡s�¥ Î � �~�8zYx{�£s?�^vZs?�£|7z � �{s3x�u����8���� x��"vy��s�uw�7���?|N�{�{sº &��s?��x{z}|N�;��s�v~x��ZuwÆ£uwvys?z}u1¦§��s��~s���s?x�uws?�*��s?�~�ju � x{��uZ|7�ys�x��/|ju � x���|7�|N�~�Ñ|7���8s?zYs?�*v���s?���7¦�v~�£s"�¤�~x{vyx��?|N�5v~s?z � s?�Ñ|7vy���~s�¥'&Jv�x�u3|N� x��^vys?�~sNu¡v~x����/Ï���sNu¡v~x{�8�@�
���8v~�´v~��s?�8�~s?vyx��?|N�{��Æ,|7��  s�� � s?�yx{zYs?�*v�|N�{��Æ��lv~� ¢*���N¦�v~��sQ�¤�;�~�ysNu � �8�� ^x{�£� �£��x Å s?�¡�uy|7��x{v¡Æ �¤��|;uyu�¥ Î ¦§x� ^s?��Æ u¡v~�� ^x�sN  � �~�8v~�8vwÆ � x��?|7�§zY�* *s?�5x�u�v~�£s"|N�^vyx¸��s?�y�~�8z}|7�8��s?v~x��
�Zs?x�u¡s?�^��s?�y�}zY�* ^s?�5�;� |/uwv�|8�÷¢�sº  vy�~x�|N���;�£��|7�3��|7vyv~x��¤s��@¦§��x����Íx�u�u¡x{z � ��sj|7�� , ^x�u��
� ��|?Æ/���8zYzYs?�½uw���Ñ|7v~st��s��{x{z |7�;�£s?v~x��È�;�Ñ ^s?�S��s?���N¦
|Yv~�Ñ|7��u¡x{v~x��;� � �;x{�*v)(+*~¥ Î vSv~�£s
� �~sNu¡s?�^v5vyx{zYs��8v~��s?�ys�x�uD��x{v~vy�{sZ���8��uws���uw��u5x{�Yvy��sS��x{v~s���|7vy���~s§�ys?��|N�� ^x����j���yx{v~x��?|7� � ��s���£�;zYs?�½|3|;u~u¡�*��x�|Nv~sN }¦§x{vy�&vy��x�u1z��* ^s?�-,�±/.L¥

¼1��x�uSv~� � x�����|8u»��s?s��/x{� Å sNuwvyx{��|Nv~sN }�^Æ}��u¡s �N�F|10)¬�Â)� ÉZ�~s����;�yz}|7��x{ËN|Nv~x{�8�
�8�~�8� � �?|7��������|Nv~x��;�2, 3.L¥"¼1�£s}���;�y�~sNu � �;�� ^x���� ÌZx{��Ë������~�N�~Ù:|N�� �|N� v~�£s?�;�yÆ ���8�j|4�³�
�¤�;z � �;�£s?�^v Å sº��v~�8�@zY�* ^s?��x�� Å �8� Å sNu�v¡¦1�5�³�����;z � �8��s?�*v@� �Òuw�8��x��6��s��� �u¤¥7&Jvgx�u ���8���� 
vy��|7vY���8�4����|7�y�;sQs?���;�£�;�´v~��s/vy��|7�½uwx{vyx{�8� x�u&u¡sN���8��  �8�� ^s��}|7�� ����8v"�;� Å s?�y��sN �*Æ}v~��sj�Zs?x�u¡s?�^��s?�y� � ÁJ8�tÄ§r�x{��uw�;�*�¡¾¿x�uw��s��9���*sN  � �8x{�*vS����v �^Æh|Y ^x;::s?�~s?�*v<���^sº 
� �8x{�*v ¦§��x��÷�'x�uj|7��uw� ���8�^�Lv~�~x Å x�|7�§���;�=0 >)Â�¥�¾��8�Yu¡z}|7���{s?�?���Dvy��x�u3��s?¦@���^sº 
� �8x{�*vj ^x�uy| ��� sN|N��uY|N��  vy��s?�~s�x�u3���QuwvÑ|7����sA���*sN  � �;x{�*v3¦§��x��÷�,x�u3|N� x��� ^x���|7v~x��;�
���8�3|CB�����vy��|7vyx{�;�*�Jx��� ^����sº D����u¡vw�L�;�Ñ ^s?��vy��|N��uwx�v~x{�8�@¥/¼1��s� ^x Å x� ^x{���}���£x Å s?�Ñu~|7�5��x{��s��s?v¡¦�s?s?�tu¡sN���;�½ ��J�8�� ^s��l|N�� E���Ñuwv¡�J�8�� ^s?�g��s?��| Å x{�;�£�¿x�u ���;���� tv~�Z��s9� * ÁF0jÄD¬ ^±;®HGI�
8¶^® Â^É�Ç/À�ÁwÉKJ�Ä�¥5¼1��sZ��| � x�  Å |7�yx�|7vyx{�8� �N�-� * �{sN| Å sNu¿�½uØ�Ñ|7vy��s?�5������s��~v�|Nx{��|7���;�£v1v~�£s�L|Nv~sS�N�gv~��s»�?|;u¡s�0#¬ ¶^¥§�5�{sº|7�~��Æ3zY�;�ys§x{�^���8�~z}|Nv~x��;�jx�uD�£s?sN ^sN �|7���;��v§vy��s�� * ÁF0jÄ
��x{��s x{�}v~��sjÁ��^��zj��s?�5�7���¤�;z � �;�£s?�^vÑu��� ^x{z�s?��uwx��;�=Ä�� � ��|7�£s�¥Î 0 ¬ YÇ�É��~s?���8�~z}|N�{x�ËN|7vyx{�;���8�~�8� � uwvy�� ^Æ���|8u&��s?s?� � s?�w���8�~zYsº  ���;�/|
u¡Æ�u¡v~s?z �N�g��s?x�uws?�*��s?�~� u � x{��u , ¶L.*�*Æ���u¡s§�7�è|����8�^�J��x{��sº|7�5u¡x{�;z |�zY�* ^s?�* *s/����sN ��8�Y|
�£�;zY�8�;s?��s��;��u=���8�^��uwÆ*zYzYs?vy�~x��@�¤��uws�vgu � |8��s§À�ÁL¶�ÄNM1À�ÁJ�Ä~ª;À�ÁL�Ä�¥O&�v:¦§|8uè���8���� Sv~��|Nv
�£sN|7�5v¡¦1�� ^x�zYs?��u¡x{�;�½uPvy��sSu¡Æ�u¡v~s?z����� ^s��~�;��sºu1|tuwsN�¤�;�� 3�;�Ñ ^s?�5v~�Ñ|7��u¡x{v~x��;�j¦§��x����3x�u
�8� Å s?�~��sº \�*Æ vy��s � ÁÃÂ*Äl��u¡��|7�@r�x���u¡�;�^��¾¿x�u¡��s?�-���^sº  � �;x��^v�¥-&J� �L|;��v�v~��s»uwÆ*zYzYs?vy�~Æ





À�ÁL¶�Ä�M,À�ÁJ�Ä~ª8À�ÁL�Äjx�u� ^Æ*��|7zYx��?|7���{Æ/s?�£��|7�y�;sN ,|Nv3v~��sh���yx{v~x��?|7� � �;x��^v3vy� À�ÁL¶�Ä�M
À�ÁL¶�Ä~ª8À�ÁJ¶�ÄF|7�½ ÐÀ�ÁL¶�Ä-MYÀ�ÁJ¶�Ä5x�u � Á�Â^Ä�¥5¼1�£x�uDz�x�uwz |7v�������s?v¡¦�s?s?�jv~��sZs?� � |7��u¡x{�8��u�£sN|7�5���;���Z ^x�zYs?��u¡x{�8��ul|7�½  �£sN|7��vw¦��3 ^x�zYs?��u¡x{�8��ulx�u1Ï���x�v~sZ���^�½uw��|N�@|7�½ & *��sNuD���8v
�½| ��� s?�'x{� vy��s}¦1s?���¸��uwvy�� ^x{sº  À�ÁF�"Ä�� À�ÁF� � ±7ÄH���yx{v~x��?|7� � ��s?�£�;zYs?�½|^¥ Î u |
�¤�;��u¡sNÏ��£s?����s��5v~�£sD0 ¬ ¶Í�?|8uwsh�~s?z}|Nx{��uts?�{�½uwx Å sh|N��  |Q ^x{�ysN��vju¡v~�� ^Æ,x�� v~�£�~s?s
 *x{zYs?�½uwx{�8��uDx�u§�?|7���{sN 3���;�?¥

Ó �8zYs � �~s?��x{zYx���|7�yÆ}�"�;�*v~sY��|N�~�{�QÁL�Í�§ÄZuwx�z ����|7vyx{�;�½u³��| Å sHuw���N¦§�Euw�;z�s3s Å x�� *s?����s , ÂN.=���;� | �¤�;�*v~x{�*���8��u1v~�Ñ|7��u¡x{v~x��;�hx{�}v~��sH�?|;u¡st�7�5vy��s3��s�x�uws��^��s?�y�3|7�*v~x���s?�~�y�7�
z |7�;�£s?vl�;��|Su¡v�|;��¢�sN �vy�~x�|N���;�£��|7�5��|7v~vyx���sÒ¥¿�Z�7¦�s Å s?�@vy��s�s�� � �;�£s?�^vÑuP���;�£��  |N�~s§���8v�¤�;z � |Nv~x����{s�¦§x{v~�Qv~�£��uws��7�§vy��s � Á�Â^Ä Å sN��v~�8�SzY�* ^s��lx{�Qv~���ys?sj ^x�zYs?��u¡x{�;�½u�¥j¼1��x�u
�L|8��v§x�uZ ^x��}���£�{v1vy� �ysN���8����x{��sS¦§x{vy�hÊ�Ì uwvy�� ^x�sNu³¦§�£x���� � �~sº ^x���vZ| � ÁÃÂ*Ä1vy��|7�½uwx{vyx{�8�Á 0�¬�ÈÇ´É�Ä�¥ &JvSx�uSvy��s � ��� � ��u¡sY�7�Fv~��x�ut|7�~vyx�����s�vy�/uw�£sN  ��x{�8�^vS�8� v~�£x�uS ^x�u~���ys � �|N����Æj�^ÆjzYsN|N��uD�N�5|3�Í�'u¡v~�� *ÆY�7�cv~��s zY�* ^s?�L¥¿rQst ^x� }|t��|7�y�;s���u~��|7�{s�u¡x{zj����|Nv~x{�8�
¦§x�v~�3zj��������s?v~vys?�5u¡v�|7vyx�u¡v~x���u¿v~��|N� � �~s Å x{�8��ul|7vyv~s?z � v�u¤¥ Î uD| ���;��u¡sNÏ���s?����s§¦�sZ|7�ys|N���{sZv~� � x{�� ^�N¦§�Yv~��s v~��|N��uwx�v~x��;�Yvys?z � s?��|Nv~���ys§x{��| Å s?�yÆ � �~sº��x�u¡s�z}|N����s?�Ø|7�� Yv~�
�8��v�|Nx{�h�~s?��x�|7�£�{sZsNuwvyx{z}|Nv~sNu5�7�����yx{vyx��?|N� s�� � �;�£s?�^vÑu�¥rQs�vy�^�½uØ���*����u5�;�Yvy��s ����|8u~uwx��?|7�:u � x{�jzY�* ^s?�: ^s ����sN 3�^Æ3vy��s ����|8u~uwx��?|7�:��s�x�uws��^���s?�y�Y� |7zYx��{v~�8��x�|N�@¨

��¬��
�	��
��� ��
���������


® Á~±7Ä

¼1��s§s�������|7�£�;s1x��^vys?��|8��v~x��;�
� ��


x�u@���8��Ë?s?�y�3Á
� ��


¬ ±1x���¦§��|Nv¿���;���{�N¦Zu÷Äè� s�vw¦�s?s?�
�£sN|7�ysNuwv¡�J��s�x{�;�*���;�Ñu&�7�\| u¡v�|;��¢�sN  vy�~x�|N���;�£��|7�}��|7v~vyx���sQ|N��  vy��s u � x{�½u&|N�~sQv~���ys?s��
�¤�;z � �;�£s?�^vZ����x�v Å sN��vy�;�Ñu�¥S¼1�£sj����|8u~uwx��?|7�g�;�y�;���½ Íu¡v�|7vys3x�u³���8���� /�^Æ}zYx���x{z�x¸Ë�x¸�£�
vy��sj¾��;���yx{s?� v~��|N��u����8�~z

�
Á��YÄ§�N�§v~�£sj���;� � �{x{�£��u � ��


¥3¼1��sju � x{�½uÈ|8 ^� � v3| � ��|7��|N�|N�~�Ñ|7���8s?zYs?�*vl�;� |Èv~�£�~s?s���uw�£����|Nv~v~x���sZuwvy�~���¤v~���ys�¦§x�v~�j�~s?��|7v~x Å s§|N���;��sNu�±�;¯3 ^s?�8�~s?sºu�¥

� ����� ���! "$#&%(')�&*,+
rQsZz}|; ^s§v¡¦���u¡���?��sºu~uwx Å s§u¡s?v�ul�7�c�"�8�^vysS��|7�y�{�3u¡x{zj����|Nv~x��;��u@�7�gvy��x�ulzY�* ^s��J�;��u¡x{���
u¡�{x��;�*v~�{Æ'|8uwÆ*zYzYs?vy�~x�� ��|Nv~vyx���sNu}ÁÃ¦§x�v~� � s��~x{�* *x��"���;���½ �|7�yÆ´���;�� *x{v~x��;��u�Ä3�7�Hu¡��| � s- J.-0/N�;¦§��s��~s1-hx�u@v~�£s1�{x���sN|N�lu¡x{Ë?s�x{��u¡x� ^s5v~�£s � ��|7��sNu¤��|7�½ ,-2/Z¬´�ªº¶3-/vy��s§u¡v�|8�÷¢*x{���
u¡x{Ë?sÒ¥

¼1��s �½��uwvØuws?vl�N�èuwx{zj����|7v~x��;��u=¦F|;u¿�y���3�;�j|t���&�¡ G�4�z}|8u~uwx Å s?�{Æ � |N��|7���{s?�£���8z �
� ��v~s?��¥lrÍsZz}|8 ^s��y����u1�8�Y��|Nv~v~x���sNul�7�cu¡x{Ë?s�±?NJ GjÁÃ¦§x�v~�}|�vy�;v�|N�=�N�65;¯;¯3¯8¯;¯3�"�8�^vys
��|N�~���"u¡¦1s?s � uS�7�§vy��s3��|Nv~vyx���s;ÄÑ�@7Â J ±&5 Á�¦§x{vy� |Yv~�8v�|N�D�N�t±jÖ;¯8¯"¯8¯;¯"u¡¦1s?s � u÷ÄZ|N�� 

¶



Â G8J§¶8YÁÃ¦§x{vy�Y|�vy�;vÑ|7�=�N��±SÖ�·N¯3¯;¯8¯3uw¦�s?s � u�Ä�¥�&J�Yvy��s<����u¡v§�?|8uwsS¦�sS��uwsº  v~��s ��sN|Nvw�
�§|Nv~� |7�{�8�;�yx{v~�£z/�lx{�,v~�£s"��|Nv~s?�3v¡¦�� �?|8uwsNu�¦�s"��u¡sN ,|7�´��Æ*���yx�  �ZÅ s?�y�~s?��|7�£|7v~x��;�|N�{�8�;�~x�v~��zD, Ö .¿¦§�£s?�~s�sN|;���/��sº|7vw���§|7vy�/u¡¦1s?s � x�u1���;���{�N¦1sN }�^Æh|N�/s?��s?�y�;Æh���;�½uws?� Å �x�����uw¦1s�s � ¥�¼1��s���s��^vZu¡s?v��N��uwx�z �£��|7vyx{�8��uD¦F|;u§�~���h�;�Í��Ê Î�� Å sN��v~�8�Z���;z � ��v~s���u�8�3��|Nv~v~x���sNu=�N�@u¡x{Ë?s�NÂ"JN± 5��5¶8¯8J�8¯���¶�5NJ�NÂt|7�½ �Â"G8J�¶8�¦§x{vy��ÂSvy� G�±�¯��5��Æ*���yx�  �ZÅ s?�¡��ys?��|N��|Nv~x��;�Euw¦1s�s � u�¥	�1�;vy�,uwx�z �£��|7vyx{�8��uS���8����s?�*v~�Ñ|7v~sjx{�Qv~�£s x�zYzYsN ^x�|7vys Å x��¤x{��x�vwÆ�N�5v~�£sÈvy��|N��uwx�v~x{�8�@¥

Ù�s?v���uD�£�;v~s �^Æ ��
 vy��sSvy�;v�|N�@u � x{� � s?�Fuwx�v~s§���;�§u¡������|7v~vyx���s�YÁ���� ,¸±��Ñ���¶ .ÃÄ���¦�s
z�sN|;u¡���~sN jv~��stz}|N�;��s?vyx{ËN|Nv~x��;�@¨

���@Á��DÄl¬ ±
¶ � 
 >�� ��
 ����� ÁJ�Ä

vy��s�uw��uy��s � vyx{��x��{x{v¡Æ:¨

� ��Á��5Äl¬ - J.-0/
¶ �



> � J
 � � >�� ��
 ��� J � ÁJ¶�Ä

|N�� &vy��sS���;���yv~�^�L�;�Ñ ^s?� ����zj����|N�^v�¨

 � Á��5Äl¬�± � ±
¶ � 


> �"!
 �
> � J
 � J ® ÁÃÂ^Ä

� ���Huwv~�Ñ|7vys?�;ÆQv~�hs?�^vy��|8��vtv~��s����~x�v~x��?|7�ls�� � �;�£s?�^vÑuÈ¦F|;uE�½��uwv�v~�hsNuwvyx{z}|Nv~s3v~�£s
Å |N�{��st�7�cv~�£s��¤�~x{vyx��?|N��v~s?z � s?�Ñ|7vy���~s#� *~�£|;u§v~��s � �;x��^v§¦§�£s?�~s$ � Á��5Älx�u1- x{�½ ^s � s?�^� *s?�^v�|N�� Yv~��s?�jv~��sNuwvyx{z}|Nv~s§vy��sSs?� � �;��s?�*v�ul���~�8z
v~��s����8�{���7¦§x�����uws?v��7�gsNÏ���|Nv~x{�8��u�¨

� ��Á�� * Ä&% -�')(+*,� ÁJÖ�Ä
� � Á�� *wÄ&% -.-0/ (1* � Á 5�Ä

2  � Á��DÄ
2 �

33333 /54�/76
% -.-98 (+* ® Áw·;Ä

¼1��sZs?�*v~�Ñ| � �;��|7v~x��;�@�;���y�;z
v~�£s:� Å |7����s��½uwsN ����;�5v~�£sZuwx{zj����|7v~x��;�@�Nv~��� * x�u5 ^�;�£s�½uwx{�£�Èvy��s ¾½s��~�~s��^��s?�y�7� Ó ¦1s?�½ �uws?�jv~sº�÷���£x�Ï���s , 5L.J¥c¼1��x�ulvysN�÷�£��x�Ï���s§x�ugx{� Å |N�{��|N���{sZv~�s��^vy��| � �8��|7vys3x{�Ð|\��s�x{�;�*���;�y�����* Í�7�Duwx{Ë�s;%�±7ª - 8 (1* ÁÃrQs����� *s?��u¡v�|7�½ "v~��|Nv?�=¦§��s��
�½uwsN ,���{x��� ^�{ÆE�;��vÑuwx� *s/uw�½�÷� | vyx{�;�*vj��|7�£�;s��1x�v z |ºÆQ�;x Å s}¦§�~�;�£� �ysNuw�£�{v�u�Ä�¥�¼1�£s
u¡v�|Nv~x�u¡v~x��?|7� |7��|N�{Æ£uwx�u x�uj ^�;�£s/¦§x{v~���ysNu � sN�¤v vy�,;¯Í�£x{��u¤�³�½uwx{�£� ����u¡vw�L�;�Ñ ^s?�Y��x�|;uJ�
�¤�;�~�ysN��vysN �<�|8�÷¢*¢^�£x¸��sYÁLuws?s�s�¥ �£¥�Ê§s��y¥ , · .l|N�� /�~s���s?�ys?����sºu³vy��s?�~s�x{�=ÄÑ¥t¼1��s�����u¡vt;¯>=
�N�5sN|8�÷�Y�y���"x�u§ ^x�uy�?|7�Ñ ^sN  ���;�§vy��s?�yz}|7��x{ËN|Nv~x{�8�@¥

Â



� ¾��~�8z�u¡x{zj����|Nv~x��;��u=�N����|Nv~v~x���sNu@�7��x������ysN|;u¡x{��� uwx�Ë?sNu�- 8 > - J >�®?®?®������8� Å s��~�;x����sºuwv~x�z}|7vy�;�ÑuD�7� � * |N�~st�;��vÑ|7x���sN &�*Æ}u¡�;� Å x{�£�3v~��stsNÏ���|7vyx{�8��u�¨
 :��������Á���lÄ5¬  �	�JÁ���5Ä�® Á�G�Ä


����������� � * ����� ��� � � �!� �
��"$#&%'� %�(*)�"�"�),+-"�. �	(*)!)�/0+1%2"�.3+4)$"�. �	(*)!5�),+4)�6�.3+4)�6!. (*7�8,+4)!��.3+4)�)�.
"�89#:�$" %�(*)�"�"�7,+4��. �	(*)!5�50+1%98�.3+1%�"�. %�(*/!/�8,+4)�/�.3+4��;!. (*6�6,+4)!5�.3+4)	%'.

¼g|7�£�{s}±;¨����&�� �y����u�¨t�¤�~x{vyx��?|N�¿vys?z � s?�Ñ|7v~�£�~s�|7�� Q���yx{v~x��?|7�gs?� � �;��s?�*v�uZsNuwvyx{z}|Nv~sNu¤¥
¼1�£sA���Ñuwv}���8�{��z�� �8x Å sNu�vy��s"��x{��sº|7��uwx{Ë�sNu��7��v~�£s"v¡¦1�Q��|Nv~v~x���sNu���u¡sN =¥X¼1��s"v¡¦1�
�*��zj��s?��u1x���uwx� ^s � |N�~s?�*v~�£sNuwx�u�|N�~s3v~�£s�sNu¡v~x{z |7v~sºu1�7��v~��sHuwvÑ|7v~x�uwvyx��?|N�¿s?�y�~�8��u��è ^x{�ysN��v
|N�� &x��� ^���¤sN =�^�8�"vy��st��|;u¡vZ ^x{�8x{vÑu1�7�5vy��st�^��zj��s?�5�;�hv~��s?x��1��s���v?¥


����������� � * ����� ��� � � �!� �
5!)9#:�$" %�(*)�"�5�/,+-"�. %�(*/!/$"<+45!6�.3+1%'��. �	(*)!���,+1%'5�.3+1%'7!. (*6�/,+4)!6�.3+4)	%'.
5!79#:5�) %�(*)�"�"�%=+-"�. %�(*/!8�80+4;!;�.3+1%'7�. �	(*)!��),+1%'8�.3+4�	%9. (*6$">+4)!/�.3+4)���.
"��9#:5�7 %�(*)�"�"�8,+45�. �	(*)!8�50+47!8�.3+1%�"�. %�(*/!8$">+4��)�.3+45	%9. (*/�),+1%2"�.3+4)���.
"�89#?"�� %�(*)�"�"�5,+45�. %�(*/!8�70+47@%'.3+1%'8�. �	(*)!)$">+4����.3+45�/!. (*6�),+4)!8�.3+4)	%'.
"�89#:�$" %�(*)�"�"�5,+1%'. �	(*)@%�%A+1%!%'.3+1%';�. �	(*)@%'),+4)$"�.3+4��;!. (*6�8,+4)!��.3+4)	%'.

¼g|7�£�{s�^¨§��Ê Î�� �~�£��u�¨����~x�v~x��?|7�:v~s?z � s?�Ñ|7vy���~st|N�� "�¤�~x{vyx��?|N�=s?� � �;��s��^vÑu1sNuwvyx{z}|Nv~sNu¤¥
¼1�£sA���Ñuwv}���8�{��z�� �8x Å sNu�vy��s"��x{��sº|7��uwx{Ë�sNu��7��v~�£s"v¡¦1�Q��|Nv~v~x���sNu���u¡sN =¥X¼1��s"v¡¦1�
�*��zj��s?��utx{��u¡x� ^s � |N�~s?�*v~��sºuwx�u3|N�~shv~��shsNuwvyx{z}|Nv~sN  u¡v�|Nv~x�u¡v~x��?|7�§s?�y�~�8��u��F ^x{�ysN��v3|N�� 
x��� ^���¤sN =�^�8�"vy��st��|;u¡vZ ^x{�8x{vÑu1�7�5vy��st�^��zj��s?�5�;�hv~��s?x��§�{s���v�¥

¼1��s �~sNu¡���{vÑuD��|7�Y��s����8����  x��Yv~��s uwsº���;�� ����;����zY�3�7�c¼g|7�è¥{±3ÁÃ�ysNu � ¥l¼g|7�@¥µ�Äl���;�vy��s3���&�¡YÁ��~sNu � ¥1��Ê Î � Ä� �|7vÑ|^¥5r�x{v~�£x{�Y�8���ZuwvÑ|7v~x�uwvyx��?|N�g|;�?���£��|;�¤Æ���|N�{�@sNu¡v~x{z |7v~sºu
|N�~s}�¤�;z � |Nv~x����{s��gv~��s��~sjx�u���s?x�v~��s���|N�^ÆE����sN|7����|7vyv~x���sYu¡x{Ë?s  ^s � s?�� ^s�����s��g���;�j|N�^Æ *x�u~�¤�~s � |N����Æj��s?v¡¦1s?s?�}vy��stvw¦��juws?vÑu1�7�5�y����u¤¥ � �£�9���½|7�@sNu¡v~x{z |7v~sZx�u§v~�*��u¤¨

� * ¬ ±;®µ¯7Â;ÂÒ¶È²´®°¯8¯;¯8^® ÁJ¹�Ä

Ö



rQs��½uwsZv~��x�u Å |N�{��sZv~�����8z � ��vys � � Á�� *wÄÑ� � � Á��+*¡Äl|N�� �������� /	�
� /

3333 /,4�/ 6
�^x{�3�8�� ^s��1v~�

sºuwv~x�z}|7vys5©Pªº«=���5ªN«=�Ò|7�� 3«�x�v�uws��¸�y¥@Ê§sNuw�£�{v�uc�?|7��� s1���8���� �x��3¼g|7�@¥�±SÁJ¼g|7�@¥µ�Ä=���8�lv~�£s
���&��"Á¡��Ê Î�� Ä5�y����u�¥§rQs3Ï����;vys3u¡s � |7�Ñ|7vys?�{Æ}v~�£s�sNu¡v~x{z |7v~sº �
Ñ ^x{�ysN��v�3uwv�|Nv~x�uwv~x��?|7�
s��~�~�8��u§���8z � ��vysN ����~�;z�v~�£st ^x�u � s?��u¡x{�;�}�N�gv~��sS�ysNuw�£�{v�uD���y�;z�v~��s»;¯���x���u��£|7�� Yv~�£s
s��~�~�8��uSx{�½ ^����sN }�^Æhv~��s3�£����s?�yv�|7x��^v¡Æ}�;�Qv~�£sj ^s?v~s��~zYx���|7vyx{�;�}�N�:� * �@���8z � ��vysN "|8u
vy��sjÁJ|N��uw�8�{��vys Å |7����s��N�5v~��s8Ä� ^x ::s?�ys?����st��s?v¡¦1s?s��Yv~��s Å |7�{�£sNu1�;��vÑ|7x���sN &�½uwx{�£� �8���
��sNu¡v5sNuwvyx{z}|Nv~s1�N��� * |7�½ \vy��s Å |N�{��sNug��uwx����tv~��sZ�;��sZu¡v�|N�� �|7�Ñ Y ^s Å x�|Nv~x��;�3sNu¡v~x{z |7v~sÒ¥
� �������½|7���*��zj� s���ug|7�~sZ©@ªN«Y¬´^®µ¯^±=²Q®µ¯;¶^�I0 �},�Dªº« ¬ ^®µ¯^±=²Q®µ¯;¶^�*«Y¬ ®¸·º¹¿²Q®°¯8¶^�
�8��v�|Nx{��sº Ð���y�;z���x{��sº|7� ��vÑuS�7�§vy��s}��Ê Î��  �|Nv�| ���;�t�{�èÁ � ��Á�� * Ä~ÄÑ�@�{�@Á1���=Á�� * Ä~ÄZ|N�� 
���@Á ��� � � /	�

� /
3333 /,4�/76

Ä@�~sºu � sN��vyx Å s?��Æ�¥=¼1�£s§�~sNu¡���{vÑuP�N�=vy��s6�½v�ul|N�~s§u¡v�|N���{sZ|N��|7x���uwvc�;zYx�v~v~x����
vy��s�uwz}|N�{��sNuwv5��|Nv~vyx���s� �|Nv�|^¥

rQs}�;��u¡s?� Å s}v~�½|7v3�*Æ � s?�Ñu~�?|N�{x{�£�/x�u Å s?�yx ��sN /¦§x{vy��x{�,s?�y�~�8��u���|7�½  |;u3��u¡��|7�§x��
vy���~s�sY ^x�zYs?��u¡x{�8��u����"x�u Å s?�yÆ/uwz |7�{�FÁ�� %)®µ¯^±7ÄÑ¥Y¼1��s Å |7����s\���8�3«/x�ut���8z � |7vyx{����s¦§x�v~�hv~��s Å |7����sS���;�Zv~��sjÀ�Á�Â^Ä �½�^sN  � �;x��^v3, ¹ .5ÁJ« % ®¸·NÖ�Ä�¥5rÍs���| Å stv~�*��u³�8��v�|Nx{��sº s�����s��{�{s��^v�s Å x� ^s?���¤s ���8�h| ���;�*v~x��^�£�;��u vy��|N��uwx�v~x{�8��x{��vy��s 0 ¬�¶,�?|;u¡sQ|7��  ¦�s
�½| Å sZu¡���N¦§�Yv~�½|7v1vy��s ���~x�v~x���|7�*s?� � �8��s?�*v�u5|7�ys � s?�¡��sN��v~��Æ3���8z � |Nv~x{�£�{s1¦§x�v~�jv~��s Ê�Ì
� �~sN ^x���v~x��;�h�7�§vy��sjSÇ ÉZs?� � |7�½uwx{�8�@¥�¼1��sju � sN��x;�:����sN|NvSs?� � �;��s?�*v��,x�u�������������� �
 *��stv~�jv~��st��|N�~�8s Å |7����st�7�Ø«=� ��x{¢�sZx{�}v~�£sÈ�½uw��|N�l��s�x�uws��^��s?�y��zY�* ^s��5ÁÃ���8�^�¡��|7�*v~sN  Ä
x��"!È¬ ¶^¥ � �����ysNuw����v�u3|N�~sYx�� z}|7�y¢�sN Q ^x�uy|7�;�ys?s?zYs��^vt¦§x{vy� v~�£sY�{�N¦1s��3uwvÑ|7vyx�uwvyx��?u
�"�8�^vys ��|N�~�{���~sNu¡���{vÑu³�N��Ê³s¤�y¥ , Â .�ÁJ«"¬�®°Ö8¹È²´®°¯8�Ä�¥ ¼1��s�z�s?v~���* £u³�N��|7��|N�{Æ£uwx�uS|7�ys
 *x ::s?�~s��^v�¥¿Ê§s��y¥ , Â .���u¡sNu5 �|7vÑ|»vÑ|7¢�s?��x{�j|S¦§x� *s§�~s?�8x{�;�j|N�~�8���� 3v~��s§vy��|7�½uwx{vyx{�8� � �;x��^v|N�� }|;  <~�½uwv§v~�£s Å |7�{�£sNuD�N�gv~��st�¤�~x{vyx��?|N��s?� � �8��s?�*v�uD�½uwx{�£�3v~��sS�8�� \�L|8uw��x��;��sº �
Ñ �|7vÑ|
�¤�;�{��| � u¡x{������zYs?vy���* =¥l¼1�£x�u1zYs?vy���*  ��|8u1v~��s� ^x�u~|8  Å |7�*v�|7�8stv~�j�;x Å sZzj���÷�j¦1s�x{�;�*vvy� � �;x��^vÑuD¦§x�v~�j��|7�y�;s Å |N�{��sZ�7��Á�� �	�+*¡Ä- 8 (+* ¥¿rQsSs?�*v~�Ñ|;��v5vy��s�s�� � �;�£s?�^vÑu1 ^x��~sN�¤v~�{Æ���y�;z  �|7vÑ| �ys?¦1s�x{�;�*v~sº &v~� � *~¥trÍs3�½| Å sH|7��uw�h|Yz �����}��x{�8��s?�tu¡v�|Nv~x�u¡v~x��?u�¨Z¦1s3��u¡s
G4M'±?¯ � �£sN|7v¡�J��|Nv~��Ç�s?��s?�y�;Æ��¡�¤�;��u¡s?� Å x{���Ðuw¦�s?s � ut¦§��s?�~sº|;u=, ÂN.1��u¡sNu 5?�¡8¯ vyx{zYsºu
8¯;¯8¯;¯Yu¡¦1s?s � u1�7�Ø|\��sNu~u5s.�}�¤x{s?�*v�|7�{�8�;�yx{v~�£z/¥ � ���§sNuwvyx{z}|Nv~sN juwvÑ|7vyx�uwvyx��?|N�=s?�y�~�8�§�;�
vy��s� ^s?v~s��~zYx���|7vyx{�;�/�N� � * x�uS�;�£sY�;�Ñ ^s?���N�Zz}|7�8��x{vy�� ^s�uwz}|N�{��s?�Sv~�½|7� vy��s �8��sYx��
�ys��y¥ , Â .J¥

# �*,+%$1#!"$���&*,+
&J� Å x{s?¦ �N�§v~�£s � �~sNu¡s?�*vSs Å x� ^s?�½��sÈ���8� � Á�Â^Ä§��s?��| Å x{�8����|7v�0�¬ ¶Y¦1sj|7�ys ��sN "v~�
u¡���;�8sNuwvZv~�£s � ��|;u¡s3 ^x�|7�;�Ñ|7z�u¡���N¦§�"x��"¾gx{��¥�±S��s?v¡¦1s?s?��vw¦��j|7�� Y���;���Z *x{zYs?�½uwx{�8��u
|N�� &���;� zY�* ^s?��u1¦§x{v~�/vy���~s�s��;� zY�;�ys��¤�;z � �;�£s?�^vÑu�¥SÙ�s?vS�½u9����u¡vtuw�£zYz}|7�yx{Ë?sZv~�£s

5



¢*���N¦§�{sº ^�;st�;�£v�|7x���sN  ���~�8z � s?�~vy���~�½|7v~x Å s�Ê�Ì uwvy�� ^x�sNu�¨
x�Ä�¼1��s?�~sQx�u}|,����x Å s���u~|N�t�{x{�£s � * Á 0 Ähu¡s � |7�Ñ|7vyx{��� | ���Ñuwvw�L�;�Ñ ^s?�h�~s?�8x{�;�����~�8z |
u¡sN���8�� ��L�;�� *s?�t�~s?�8x{�;�/�£sN|7��0)¬�Â���É¤¥ &Jv�uSu¡�{� � sjx�u§¢*���N¦§� ���y�;z�Ê�Ì uwvy�� ^x�sNu , 3.
|8u³¦�s?�{�è|;u§v~��s����yx{vyx��?|N� Å |N�{��s�� * ���;� 0�¬�Â�¥
x�xÃÄ3Ù:|N�~�;s¤� �)uwv~�½ ^x{sNu , G .§��| Å s}uw���N¦§��vy��|7v3vy��s/u¡v�|7�£�{sC���*sN  � �8x{�*v\���8���� '|7��� Å s
� * ÁF0jÄ � s?�Ñuwx�u¡v�u3u¡zY���;vy���{Æ x��,v~��s}�~s��;x{�8� � ¬�� |7�� ' >�0 >�Â�¨}v~��s}vy� ����8���� �|N�~Æ}�{x���st�7�Ø¾¿x{�£¥{±;¥
x�x{x�Ä Ó zY���;vy����sNuyu |N�{�8��� v~�£s 0 ¬  Å s?�yv~x���|7�§|N�^x�u ��|7����s/u¡���N¦§���^Æ'uwvy�� ^Æ*x{���
vy��sj���;����x{��sº|7�tu¡x{�;z | zY�* ^s?�Øuw��x�v~sN /v~�}v~�£s �³� Å sº��v~�8�SzY�* ^s?�L¨�x�vÈx�uS����x{��vS�;�Qv~�£s
�£�;zY�8�;s?��s��;��uSu � |;�¤s&À�ÁF�hÄ MQÀ�ÁL�Äyª;À�ÁF� � �Ä MÍÀ�ÁL�Ä ,�±?¯8.L¥ � ��s����½ �ut|Yuwx����;��s
u¡v�|N���{s �½�^sN  � �8x{�*vD���8� � !#! Å |N�{��sNu5�7�-�
�´¶^¥-&J�Yvy��sS��|N�~�8s�� �´�{x{z�x{vlvy��sSs?� � �;��s?�*v�u���y�;z v~�£x�uguwx{�8z}|1zY�* ^s���|7�ys1vy��s§uy|7zYs�|;u@v~�£��uws��7�:v~�£sD��x{��sº|7�@zY�* ^s��J¨=vy��x�u@��| �£� s���u|Nv�vy��st� ��� s?�§��s���v§���8�~��s����N�5¾¿x���¥�±;¥

&Ã��¦�s1��s?�{x�s Å slx���v~�£s � s?�~vy���~�½|7v~x Å s�Ê�Ì,�~sNu¡���{vÑu��;vy��s?���£sN��sNuyu~|7�yx{��ÆSv~��s�����x Å s?��uy|7���x{��sC�E*~ÁF0jÄt��|7�/�;�£�{Æ/x{�*v~s���uwsº��v�vy��sj���;�yx{Ë?�8�^vÑ|7�5|N�^x�u?��¬
¶Y��s?v¡¦1s?s�� !È¬ &|N�� 
!t¬�Â£¥5¼1��sZuwx�z � ��sNuwvg�^Æ � �;vy��sNuwx�u¿x�ugv~��s?�3vy��|7v5vy��s � ��|N��s�Á���� !ÈÄgx�ul *x Å x� ^sN tx{�3v¡¦1��ys?�;x��;��uZ�^Æhv~��s��{x{�£s � * ÁF0jÄS|8utuw���N¦§�/x{�4�½��¥{±8¥t¼1��x�uZ�{x{�£s�x{�*v~s���uwsº��v�u1vy��sC�%¬�¶
|N�^x�u1|Nv§|3���yx{v~x��?|7�½ ^x{zYs���uwx��;�C0 * ¥ � ���§�"�8�^vys��~��|N�~�����~sºuw����v�uDvy�^�½uDx{z � �{Æ�v~��|Nv 0 *
x�uP��s?v¡¦�s?s?�tv~���ys?s§|N�� »���8���5 ^x�zYs?��u¡x{�8��u@uwx�����s5¦1s��;��u¡s?� Å s�|S���8�^vyx{�*���;�½uPvy��|7�½uwx{vyx{�8�|Nv�!È¬ ¶^¥ Ó x�����stx{�Q|8 � ^x{vyx{�8�/¦1s��½| Å s�s Å x� ^s?�½��sS���;� � ÁÃÂ*Ä§��s?��| Å x{�;�£�Sv~��x�u�zYsN|N��uvy��|7v����;vy��x{�£�� *��|7z |7v~x��1��| �£� s���uD��s?v¡¦1s�s?� vy��sZ��s?x{�8�^���8�~�����* Y�7� !È¬ �|N��  !È¬ ¶^¥
rQs/���8v~sQv~��|Nv&vy��sQuwvÑ|7����s4���*sN  � �;x{�*v}v~��|Nv}�;� Å s?�~�½u v~��s/¦§�£�;�{sQu¡sN���8�� ��L�;�� *s?�
 *�;z}|Nx{�}�~sN *����sNu§v~�}|j¢^���N¦§�=���^sº  � �;x��^v�ÁÃ�N�1vy��s�r�x���u¡�;�^��¾¿x�u¡��s?�tÀ�ÁF�"Ä��L|7zYx��{Æ�Ä
� � !;$ x��Ívy��s=�È¬ ¶"��|;uwsj¦§��s?�ysYv~�£s?�~sjx�ut| � sN�¤���{x�|7��uwÆ*zYzYs?vy�~Æ}s?����|7�y�;s?zYs��^v3,¸±?¯ .J¥
¼1�£x�u�x�u����8��uwx�uwvys?�^v ¦§x{v~�hv~��s��L|8��vZv~��|NvÈvy��s3u¡v�|N���{s����*sN  � �8x{�*v����;�£�� "��sN|N��!È¬ZÂ
|N��� Å s/vy��sQ�{x{�£s � * Á 0 Ä� ^��sNuY���8v}� s��{�;�£� v~�,vy��s/r�x{��uw�;�*�¡¾¿x�uw��s�� �L|7zYx��{Æ�¥ � ����ysNuw�£�{v�uZuws�s?z�v~�js?�£���{�½ ^sSv~�£s�x{�*v~�yx{�8��x{��� � �~� � �Òu~|7� , ¶8.-0 * ¬X¶ �;� Å s?�yÆY������u¡s�v~��¶^�|S���;�;x��?|7� � ��uyuwx���x{��x{v¡ÆÈ���8�D¦§�£x����3v~��s?�ys�x�ul�������;z � s?���{x����S|N�~�8��zYs?�*v?¥grÍs§���8v~sZv~��|Nv
vy��s � ��|8uws  ^x�|N�;�Ñ|7z�¦�s � �~� � ��uws x�u¿x��j|7�;�ys?s?zYs��^v@¦§x�v~�j|7����¢*���N¦§�jÊ�Ì �ysNuw����v�ul|N�� 
 *��sNu1���;v§�ysNÏ���x{�ys�vy��st|; £ ^x{vyx{�;���7�Ø|7�*Æ ��s�¦ ���^sº  � �;x{�*v?�*����u¡s?s?�Yx�� � s?�~vy���~��|Nv~x��;�vy��s?�8�~Æ�¥ � ���Z�~sNu¡���{vÑu�|N��uw���;x Å s�u¡� ��� �;�yvÈvy� vy��s Å |N�{x� *x{v¡ÆY�7�Øv~��sH»Ç�É§s�� � |N��uwx��;�@�|S�L|;��v§vy��|7v�x�ul�L|7�D���y�;z���s?x{���3�8� Å x{�8��u1u¡x{���¤s � s?�yv~���y��|7vyx Å sSvy�~sN|Nv~zYs?�*vl�N�c|3uwx{�8z}|
z��* ^s?�l��s��;�{sº��v�uS�;���;��|N�§|8u � sN��vÑu�¥ Ô �~s Å x{�8��u�u¡v~�� *x{sNuSx{�½ ^s?sN /��| Å s � s?�¡���;�yzYsN =�@|8u�½uw��|N�J���;�£�{Æ � s?�yv~���y��|7vyx{�;�hv~��s��;�~Æj���;� u � x��^�J¦F| Å sSs?�£��x{vÑ|7v~x��;��u , ¶ .J¥rQs"��| Å shv~�*��u �;�£v�|7x���sN '| uwx�z � �{s � x���v~�£�~s}�7��v~�£s/���yx{v~x��?|7�§��s?�½| Å x{�8���Y�N�3|z |7�;�£s?v�¦§x�v~�,|/�?|N�^vysN  �;�y�;���� ��¡u¡v�|7vys�¥ &J� v~�£s � �^Æ£uwx��?|7���?|8uws��5¦1s � �~sN ^x���vtv~��|Nv�Zs?x�u¡s?�^��s?�y�"��s��{x{z |7�;�£s?v�ut¦§x{�{����s?�{�8���Ívy�/v~��s � ÁÃÂ*Ä��£��x Å s?�Ñu~|N�{x{v¡ÆQ����|;uyuYÁÃv~�£s&s����

·



� �8��s?�*v �"��s?���;���8x{���}vy�/|Yv~s?�½uw�;�t�ys � �~sºuws?�*v�|Nv~x{�8�2,¸±�¯L.�Ä�¥3rÍs3�£�;v~s3���;��v~��s����£v~���ys
vy��|7v5x�vl¦1�8���� ���sZx{�*v~s?�ysNuwvyx{���Zv~�t�;�£v�|7x�� vy��sZ���yx{v~x��?|7�*��s?��| Å x{�;�£�l�7�èv~��s�� � �?|7�*v~sº 
u¡Æ�u¡v~s?z u��^zj����� z��;�~s �~s?��s Å |7�*v1v~�3vy��sts?� � s��~x{z�s?�^vÑ|7�:uwx�v~��|Nv~x��;�@¥

2 3 4

DIMENSION

N
U

M
B

E
R

 O
F

 C
O

M
P

O
N

E
N

T
S

2ND ORDER

1ST ORD.

2 1 . 8

3

¾gx{�;�£�~sh±;¨ Ô �½|;uws  ^x�|N�;��|Nz%�N�§vy��s !§�¡ ^x�zYs?��u¡x{�8��|7�1À�Á �"Ät��|7�*v~sN /zY�* ^s?�L�=x{�Qv~�£s
Á���� !tÄÃ� � ��|N��s�¥

� $�� +�*�� #&���
	 �( �(+ ')�
rQs3¦1�8���� /�{x�¢�s�vy�Yv~��|N��¢ ÌZ��Æ !�sN��|7�� �|Nx{�@� !S| Å x� ÍÙ����7Æ£  � ¦1s?�è�ØÌZÆ*|N� �1��|7���8v|N�� 3Ê§�*�÷� �1�8���~���;�£��|7x�u¿�7�è¼§�Í�/���;�lvy��s?x��guw� ��� �8�~v?¥5rQs§|7��uw�Svy��|7�£¢ Î ¥ Ô ¥ � �;�£���
|N��  !�¥ Ô ¥ �1s?��|7���8s?�D���8� Å |7�yx{�8��u³x��^���;�yz}|7vyx{�8��u1|N� �8��vSvy��x�u§u¡����<~sN��v�¥

� ��� ��)�(+%$ ���
� %��������  � ����� ��� � ������� ( 
 (�� � � � � � �!#"�$ (#% &� � �('��)�* ( $,+ +�� ( �.-0/ � (#132 ) ;�/�7@% +1%'/�/	%9.�(
�*�4��53(76  � �����!#" � ( ��8 �'�#9 / )#* (��.-0/ � ( %�: )	
 �$"�;<+ %'/�6�7�.<;�==( > &� �?�@!A)7$ ( 
 � ��� 0!#"B� (

$ ( � �#��� ��)#* (��C-�/ � (�%,D32 ) %�%';�/,+1%'/!6�6�.�(

G



�*54��� ( $��' � �  ) > ( = ��� �� � 9 9 � �!#" 5�- ( * � �?����� � � ) �.-0/ � (�� ��� ( 
 ��9 9 (	�	
 ) 5	%'6�; +1%'/�/�)!.�(
� "&��� (�  � �� � �  ) * ( $,+ +�� ( �.-0/ � (���� ) 5�)�8�7 +1%'/�8�8!.�; * (��.-0/ � (��#� � ( *#+ ! � D ) %'��/�/
+1%'/�/��!.�(

�*;4� $ ( ==(	 � ! !���" / ) �.� � ������" �@!���� �&8 9 - ��� !�9 � � !	&9 � � !	$� �#/ ��+ � � � � � � !,
� 9 9 ����� � � ��� "
5�- � ��� / 
A$ 5�5 � %�� /�� ) � � +#9 � ���	� � %';9#&%9/0%9/�/�� $,� � 9 � � "��� (

�*74� $ ( � (#� � � � � !��@� � �,�!#" �A(�� (	� � � !#"	� � !A) �.-0/ � (�� ��� ( 
 ��9 9 (	�AD>��7!5�;,+1%'/�8�8!.�;
� ��� $� � � $ ( � ( � � � � � !��@� � � �!#" � (�� (�� � � !#"	� � !A) �.-0/ � (�� ��� ( 
 ��9 9 (���� %�%'/�;
+1%'/�8�/!.�(

�*64� $ (�> � � � � � � ��) �A( 
���' ����) 0!#"B$ ( � ��� ��� )�! ����� (A�.-0/ � ( >"� 132 6�6�5,+1%'/�/!��.�(
�*84��� (� 4� �� � �  ) �.-0/ � (	� ��� ( >#��$ ) "�/	%97<+ %'/�8�8�.2(
�*/4��� (#� (#� 9&�!�� � / �@!&% �C- $� � 9 � �!�� � 9 � � !��,�!#"'� � �?9 �(�'�� �.- � ! � � � !	�)�)#* � � ( �+�,� ) %3(

=�� ���0�!#"B� (	� (76,� ��� ! ��"	� ( ) $��'&"	� ����� �C� ��� � )	! ���"- ���/. ) %'/�6$"�; * ( %3( 
 � 6 �#� � #
� � �>�!#" * (�0 �@! ! # *���� 9 � ! - '�!� $� � � � �#9&&�@!���" � ! +	�	��� � � - ��" ��� 9 � � &9 ��� �&8 9 - ��1 +-"�.
��23+ � !�� !�9 �3� /54 ��� " # 9 - � �#� ��9 ��� � ��9 -#� "	� 9 - &9= � �,�!� � / ��� � � � 9 � 9 - �>� � � � ��� ��� 9 � #
�=&9 ��� (

� %')4��� ( $��' � �  ) > (�= ��� �� � 9 9 ��) � (�= ��� "���� �!#" 5�- ( * � � �(��� � � ) �  ���  / + � � + � �@!09
� �.- 5�6�/!59#:)$"�" )��&�	� � �?9 9 ��" 9 � ! ����� �' � �C-�/ � ����� > (

¹


