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Ö��Ø×)�����Us�y��|���|�Ù�|u��C�Fu�ÚX��w|��xW�U�µ�9�|{~u�ÖµÖ¥Û¹s�wÝÜ=s�u���u��U�Ux^y9z��µu�wGÞ�s������|s�u���w�x^�¼ßX�9s��Uy9z�u1Ètu�}^à
�+u����9svu�w�s�y9zK��á�Ê=s�w���u�w�� Ã }�����ua�µu�z�uawË�|�µ}Kw|�|u��Uw
{�xWÚX�|�v�MxT�9s Ã Å�â�xa�9�9ã^y9z|��s�yMzCÊ=sv�U�
��s�u»xWÉGu���x^w�µuaz�� Ã s�u��vuawä�Xy9zX�|��u�wås�wå��u�wåæFx^z����Fã^w���u�wèç�ç�É�s��Cçaé�x^w�z�x^w|� Ã }Kwê�F�9x^w���xW�U��ë|�U}^É?�vu��:u�wu�s�w���u�{º��z��µ�aÅ�r�xWÉGu�sjÊ=s��U��x^��y9z���x^��ì�u�������u���Â�s�w�uaxW��uaw
������u�É|�9xÁÉGu��U��z��µ�aÅ
�*s�w|u����|svua�µu��#�F�MxWw���xW�U��ë���}�É��vua�+u+s��µ�»��u��»��É?���Mx^w|��Ê=s�w|�|�Uy9z|s�u�{~u��#Ètu��9x^��u�w5ÅjÖ�y9z��:íXyMz��Uu
s�w¥��svu���u���r�}�ÚX���+u�wK���|��u�s Ã u��U��yMz|svua��u�w�u���xT�Uz|u���xT�9s���y9z|u�Â�í��U�|w��K�U�+uZ�9z�}���uaw Ã }��U���Uu����vu�w�|w��åu�s�w|u Ã s�u��µ�Uu
��ÚXs�á�á�s�u���u�wËÅ-rts�u
�|s���xWÚK�9s���yMz�u�wä���µëGu�ÚF�Uu¥��svu���u��:î�uZ�9z�}���uawïÊ)u��U�|u�wäx^w��u���u�ÉGuaw�u����F��ua����u�u��U��ã^�X�Uu��µ�aÅ
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þ)uZ�U�9x^y9z��Uu�����x^wC�|svu»�F�U}^ÿ Ã u��µ�Uuas����|w��K�µë?��ã^w�u»x^w��|u�w
�XyMzF���vu�w5�KÊ=s��U�C��x^wC{~u��µ�9���Uu����vu�w5�X��x���|s�ut�=É?���Mx^w|�|��ÉGu����9s��:�Á�|w���á�Ê=s���yMz�u�w�Ê=s�w|�|�Uy9z|s�u�{~u�w�Ètu��9x^��u�w¥s�w¥��u�����u��^ua�jx^��� uas�w�ua�)�|u��
�vu��UáZ�Uu�wCÆ-�U}^É?�vu��:u�s�w��|u�����w�x^�¼ßX�Us���yMz�u�w
È�u�}��:uZ�U�Usvu�ÉGu�z�x^w���u��v� Ê=sv�9�ËÅX�*� �µ�Uu����v�)u�s�w�u��*u��µà
x^������u��+uas�w�u��U�|w��å��u��CÆ-��}�É?�vu��:u��=É?���Mx^w|�è��ÉGu�w�uZàR�-Éju�w�u�� �=É����Mx^w|�èÆ*�|w|ÚK��àÇ��ÉGu�w�u��|w|�
�=É��µ�9x^w��
Æ���w�ÚK��à�Ètu��9x^��u#��xW��Å
r�u��:á��|{~}K����u���}K���v��uaw7��svu¥�XyMzF�|��u���Ö�w|w|u�w Ã u��µ�U�9x^�X����u�s�w �:sv����u�w Ã u��U��yMz|svua��u�w�uaw r�xW�U���Uu��và����w��K��Ê�u�s���u�w Ã }Kw7È�u��9x^��u�w���w|����ÉGu�w|u�w�s���� 3 � Ê)u���u�w��9��s�y9z|u��F�Us�y9zKÊ)}��µ�Uu+�Us�w|��z�svu��»�|svuÆ-xW�9x^�+uZ�Uu���à*�|w����|s�u#Ü=}��U��x^��u�w|{º}��U�
Å���ÉGu�w|��}��µ}K���v�Uu#��x^��Â�íK�µu�w���s�w|uaxW��u��tÈ��vu�s�y9zX�|w��K���µßFà
���Uu��:u�Û¹Â"È»��Þ5ÉGu�z?x^w|��u��v���|w��Ás�wÁì�}��U� Ã }Kw:��y9z|w�s¼���Uë��|w|ÚK�9��à��|w|���XyMz|w|sv������u��MxW�|u�wKÉju����9s��+à�Á�|w����:sv���|u�����w?xW�vßF�9s���y9z|u�w1È�u�}K�+u����9svu Ã u���Ú�wF��ë?{���Ê�}^�9��u�w��µu�s�wËÅ
þ)u�sË�|u���Ü=}��U��x^��u�w|{~}��U� Ã }Kw��-Éju�w�u�w��|w|�1È�u��9x^��uawCÊ=sv�U��x^�|y9z���x^�=�FÚ^x^��xW��ë���}��|��ÚF��u�s�w�à��u�{º��z��µ�a�W��s¼�-�|u�����u�wÁÄ�s���{~u���xWw�u�s�w��t�Usv�Uu��Us���� {����-�|s�u
	=���Uz|}��^}Kw?x^��sv�9ãT��á�Ê)u�svu�����u���ÚF�U}���u�w
z�xT�aÅËrts�u:���9s¼���Uu Ã }Kw ��sv� Ã }�����u��µ�Uu����v�Uu:î�uZ�9z|}X�|u+��uZ�UáZ�»�?xW�U��ÉGu��»z|s�w�x^�|�»��x^���*u�ÚK�U}���ë|�U}Wà�|�|ÚK��áZÊ�u�svu��
��u�ÚK�U}���u�w�x^������u���u�ÉGu�w Ã }��9x^�|��Å

ç



� ÍÏÎ�Ð�Ò�õ�÷jÓ Ò�õ�� Ô¥Õ#ò�ÐCÕ��¥ü1Ò�õ�Ò�ÎZÐ�����öCÒ�Ñ�Ñ

�åx^w|w4�Us�w|�4áZÊ)u�s�È�u��MxW�|u�wÝÊ=s�w��|��yMz|s�u�{���rts�u���xT�9z�u���xT�9s���yMz�u�r�u���w|sv�9sv}Kw4ÉGu��UxW�^�a� ��x��
áZÊ)uas È�u��9x^��uaw¥á���uas�w�x^w���u���Ê=s�w|����yMz|svu�{���s�w|�Ë��Ê)uaw|w���s�u

• Ú�u�s�w|u�w
��u��+uas�w|�9x^�+u�w
Æ*�|w�ÚF��ÛÇ�XyMz|w|sv�µ�Uë?�|w�ÚF�MÞ�z�xWÉGu�w��|w|�

• á��|u�s�w?xWw���u��=w|s�y9z��=Ú^}K����s�w�uaxW�=��s�w|�ËÅ

þ)u�s��|u��t�Usv�Uu��Usvuaw �µ}K���¼�Uu�w �|u�wå�XyMzF�|��u���Ö�w|w|u�w ÉGu�Ú^x^w|w��Á��u�s�w5�5á����:s�w���u��µ�Áx^�|�#��u��»u�ÉGu�w�u�w
È�u�}K�:uZ�U�Usvu#�|u��t�Fu�ÚX�|w���xW�U���9��{~u#ÖMÅ��*}����! �"# %$+�=É����Mx^w|���µÉGu��µ�9s��:�Á�|w|��xWw�Ú�}Kw�ÚF��u���uaw�þ)u�svà
�µë?svu���u�w���}K���v��uaw��|s�u��µu��t�9s¼�Uu��Us�u�w:��u�ë��U�|{��*Ê)u��U��uawËÅKrts�u=Æ��U�|{º��w��ÁxW��{5�Xy9z�w|s¼���Uë���w�ÚK�9{~�Uu�s�z|u�s¼�
Ú^x^w|w���xWÉGuas?x^��� â �9x^s�w|s�w���{º��� ��x^�*Â�íK�µu�w:u�s�w�u��*Â�È»�+z�u��MxWw|��u�á�}���u�w+Ê)u��U�|u�wËÅF��w|z�x^w|���|u��
Æ��U�|{º��w��7x^�|{
��}K����s�w�uaxW�Usv�9ãT�:Ú^íKw|w|u�wåþ)u����Us�ÿGu�Ê=s�u&	��µ�9��àU���K�9�X�UáZà��|w��å�=s�y9zK�9�|w��K� Ã u�ÚF�U}��Ê=svua��u��Uz|}��v��Ê)u��U��u�w5Å
r�x�u�s�w|sv��u��Xy9zX�|��u���Ö�w|w|u�w
z�ã^���|�:Æ���}�É���u��+u���s¼���|u����XyMz��9ãW��É�s���� Ã }Kw¥�9ã^�|�:��s�yMz�u�w�È�u��9xTà��u�w z�xWÉGu�wË���|svu�á��7ì|u�z���s�w��Uu���ë���uZ�MxT�9sv}Kw�u�w {º�|z|��u�wÝÛ('Rrts�uCÈ�u��9x^��uaw7x^��{ ��u��#â"x^{ºu��-z�xWÉGuaw
��}�y9z
u�s�w�u�w��Xy9z�w|s¼���Uë���w�ÚK�*)�ÞM��u��+ë+��u�z|�v��u�����s�y9zË�?��u�w&���~x^����u�w��9x^�|� x^�������Uu�s���s��+uaw|��s�}Kw�xTà
�vuaw���w|�Uy9z�x^���|w��K���9x^�|� á���ÉjuZ�U�9x^y9z��Uu�w5ÅXî�x^w�Ú^x^w|w�áZÊ)uas�Ê=s�w|����y9z�svu�{ºu»È�u��9x^��uaw���s¼�)áZÊ)u�s
�XyMz|wF�|��u�w��:}X�|u�����z�x^{��»w�x^y9zFÉ�s�����uawË�Ë�|s�u-,F�|u����|���UyMz���u�w �=x^�|�0��u��µëGx^w|w��tÊ)u��U��uawËÅjr�u�w
�=}F}��U��s�w�xT�Uu�wX���U��ë|�U�|w��ÁÚ^x^w|wC��x^wC��x^w|w¥s�w�u�s�w�u����*y9Ú^ut�|u��)�=x^�|�:u��)��u���w�svu��Uu�wË� Ã }KwC�|u��x^�|����x^w|w �|s�u�	=�µ�9�µà��|w|� �F�U���Uá Ã u�ÚK�U}���u�w s�w �|u�w �=x^�|��á�u�sv��uawËÅË���|yMz �|svua�µu+Ú^x^w|w ��x^w
�:sv�t�Xy9zX����u�w��:}X�|u�����svu���u�wËÅ
� u�w�wÏ��x^wÏ�|s�u���u��¥î1}X�|u����ts��.���~x^���µuaw��9x^�|� z�ã^w|�^uawÏz�xT�a���µ}K���v�Uu ��x^w x^���vuï�Xy9z|�Us¼���Uu��
�|s�u»á��|��Â5íK�U�|w�����u���Æ���}�É��vua�+u���w�}^�RÊ)uaw|�|s����Us�w��Ë��s��:�+u���Ê=svua��u��=�µ}aÊ�}Kz|�5s�� ��y9z��9ãW��É�s����
x^���
x^�|yMzÏx^� î�}���u���� Ã u��U��u��X�9��s�yMz�u�wË�����'�|s�u È�u�{�x^z|� Ã }Kw0/�w��Uu���à�Ê=svu7x^�|yMz4��svu Ã }�w1 ÉGu�����u�w|u��9x^��s���s�u��U�|w|���+í��K��s�y9z|�µ��á����:s�w�s���svu���uawËÅ
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î�x^w#Ú^xWw�w��|svu���y9zF���vu��9s�w|w|u�w���w|�+�Xy9zX�|��u���wF��w�Ä�ß�ëG}^�9z�u���u�w#{º}^�9���|��svu���u�w���x^�U�µu�w5��Ê�u���yMz�u�w
�=É��µ�9x^w��Ý�|s�u1�µ}å�+}���u�����s�u��µ�Uu�wÏÈ�u��9x^��u�w Ã }Kw�uas�w�x^w���u��Cz?xWÉGu�wè�|w|�äÊ)}å�|svua�µu���Ú��vu�s�w|�µ��u�=É��µ�9x^w��»áa�7��w|�|u�w�s����aÅ!�*}Kw���u�w Ã }��Uz�u��"ÉGu�z�x^w|�|u��¼�Uu�w:�K�Mx^w|�?xT�9��ë|��}�É���u��+uawCÛg��Å }|Å¼ÞjÊ=s����µuaw�|s�u���y9zX�|�vu���Ö�w|w�u�w5����x�����s¼�
'R�=É��µ�9x^w��8)»�µ�UuZ�9����u���ÚX��u�s�w����Uu#�=É����Mx^w|�¥��u��:u�s�w��=s��µ�aÅ
�*s�w7Ê)u�sv��u���u�����ÉGu�s*��u��ÁÄ�ß�ëG}^�9z�u���u�w|����y9z�u Ã s�u�����u�s�yMz��+z�s���{º��u�s�y9z�ua�#î1}X�|u����*�Usvu�zK�#Ê=svuC{~}K�v�^�x^�|�!9jî�x^w�w�u�z��+uÁáZÊ)uas"þ)u��µu�w����9svua�vu��Ë�|s�u�È�u��9x^��u�w���xW�U�µ��ua����u�w���w|��{~}��U�|u���u Ã s�u��#�XyMzF���vuZà�Us�w|w�u�w�}X�|u�����y9zX�|�vu���x^�|{Ç����svu���u�Ê=s�w|�|��yMz|s�u�{"s�w���u�w��=x^�|�½á���z�x^�¼�UuawËÅG�Xë?x^w|w�����x^w�wF�|w
��xWáZÊ=s���yMz�u�w�uas�w
Èt�|�:��s���u�s��¹�F��x^� �:sv� áZÊ�u�sj��y9z|�~x^�|{~uaw�{º��u�sGx^��{jÉGu�s��|u�w¥�F�Us�u���u�w��K��u�sv��u����X�µ}
Ê=sv�9� �|s�u��µu���ÉGu��µ���Uu�É��#�µu�s�wË�5��uaw�ÚX��u�s�w����Uu�w7�=É��µ�9x^w��1á�Ê=s��Uy9z�u�w7��uaw È�u��9x^�|u�w�u�s�w�á��|w|u�zXà
�+uawËÅ
���Fx^�g��Ê=svuÁ�|svu:�Xy9zX�|��u���Ö�w|w�uaw1wF�|w1�|s�u�þ)u��µuaw|���9s�u��vu�á���u�s�w�x^w|�|u���z�x^�v�Uu�wË�8:Rua��u��U��x^��w|s��:�#�
��x^�+Èt���:�:s��µu�s��*��u�wïÚX��u�s�w����Uu�wå��É?���Mx^w|� u�s�wËÅ"î�x^w Ú^x^w|wï��s¼�+�|svua�µu���î�}���ua��� wF�|wå�|svu
Ã u��U��yMz|s�u���u�w|�µ�Uu�wèÊ=s�w��|��yMz|svua{~u�w Ètu��9x^��u�wÏ��xW�U���Uu����vuawÏ�|w|�Ï�|svu �XyMzF�|��u���Ö�w�w�u�wÏw�x^yMz ÈtuZà�+uas�w|�9x^�+Ú�u�s¼�Uu�w����|yMz�u�w���x^�U�µu�w5ÅKî1sv�)Ä�s���{~u���u�� â"x^{ºu��¼àµÈ�u�}�����u�s�u�yUÚ���Ê)u��U�|u�w��Usvu=��u�y9zK� É?x^���
{~ua���9���Uu����vu�w5�F�?x;�Á��x^��Èt�|���:s��µu�s���s��:�:u�� �µu�w|ÚF��u�yMz���x^�|{jÉGu�s���u�wCþ ua�µu�w|�µ�9svu���u�w��µ��uaz��aÅGÛ¹r�x^�
�Fu�s��5�Á������xWÉGu�s5��u�z���{~�Uu�sË�K�vu�sv�Uu�w
Ú^íKw|w|u�wË�|u Ã �9�gÅ?�µ}K���v�Uu»��x^w
��}K����u�w
á���Ä�s���{ºu»w|u�z|�:u�wËÅ¼Þ
rtsvua�µu»Ä�ßXëG}^�9z�ua�µu�s����������µ�Fx^w��K�µë?�|w�ÚF����w|�7Û Ã }��U�~ã^���|�XÞ*uas�w�áasv��u��<���Us¼�Uu��9s��|�½{º�����|s�utÊ)u�svà
�Uu���u�w 1 ÉGu��U��u��K�|w|�^uawËÅ^Ö�z��*�=�����UxW��u���uaz�x^�¼�*��}K���v��u���x^z|u��*x^�|{?uZ�RÊ�xt{~}K����u�w|��uaw���xT�Uá�Ú�}�w|ÚF��u�à
�9s��Usvu�����Ê)u��U��u�w=9�'Rr�u��<�*u�ÚF�U}^�a����u��=��uaw
ÚX��u�s�w|���Uu�w��=É����Mx^w|�
áZÊ=s���yMz�u�w
á�Ê)u�sjÊ=s�w|����y9z�svu�{ºu�w
È�u��MxW�|u�w
s��½��xW��� ÉGu��Uy9z���uasvÉ��a���µ��uaz��=�µuaw�ÚF�Uu�y9zK��x^�|{ ÉGu�s��|u�w1È�u��9x^�|u�wËÅ )
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�*� s��µ��Ê=s�y9zK�Us����a��svu���u Ä�ßXëG}^�9z�ua�µu)x^�|{�s�z���u�w>�åx^z|�Uz�u�sv�9�µ��u�z�x^�v�"z|s�w»á�����ÉGu���ë��U�|{~u�w5Åaî xa�9z|uZà
��xT�9s���y9z��~ã��^�)�Us�yMz��|s�u��µu�����x^y9z Ã u��9z�x^�¼����u�z��)��u�s�y9zK���:sv�)Ä�s���{~ut��u����|xT��á�u�� Ã }Kw�Æ-ßF�9z�xW��}��9x^�ÉGu���u���u�wË�|Ê=svu#��É�É�s����|�|w|��ç�á�u�sv�^�aÅ

�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
�
��

HHHHHHHH

HH
HH

HH
HH

h

g

@
@
@ q
q�

/

�-?

�=É|É?s����|�|w���ç@9�r�u����=É��µ�9x^w��|� Ã u�ÚF��}���Ê=s�w|�|�Uy9z|s�u�{~u��tÈ�u��9x^��u�w
r�u��A�*u���É�s�w|�|�|w|�K� Ã u�ÚK�U}�� −→/
� �µu�s=��u��C��É?���Mx^w|�|� Ã u�ÚK�U}�����u��¥Ètu��9x^��u�w g �|w|� h Å)æ^u��|u��Æ*�|w�ÚF�7��? 6= � ∈ h É�s����|uZ�Á�:sv����uaw Æ*�|w�ÚF��uawB/���w|�C����u���w�x^y9z7u�s�w7��uay9z��RÊ=s�w�Ú���s���u��
r���u�s�u�yUÚjÅ�Ütx^y9z¥�|u��½�|xa�Uá���u���Æ-ßF�9z?xT��}��9x^�)��s��¼����x^w|w |−−→/
�-? |2 = |−→/
� |2 + |−−→���-? |2 �FÊ)}��9x^�|�{~}K���^�!9

|−−→/
�-? | ≥ |−→/
� |
��w�x^�v}���u1ì|}K����u��U�|w���uawä��ua�¼�Uu�wè{º���¥x^����u1Æ���w�ÚK�UuD/E? 6= / ∈ g

Å*r�x^�:sv��É�s�����u�� −→/
� ��u�w
ÚX��u�s�w|���Uu�w��=É?���Mx^w|�ËÅ
î�x^w�Ú^x^w|w1�|s�u���Ê=s�u���u��9�|��xW�0ìGx^��u�w|�:}X�|u���� ÉGu��vu���u�wË��Ê�u�w|w1��x^w�á�Å þ�Åj��x^��â"x^{ºu��¼à�Ètu�}^à
����uasvu�y9Ú:�|w���u�s�w�u�w�ìGx^��u�w�á���Ä�s���{ºu�w|s����»�aÅFî�x^w�z�ã^�¼��wF��w���x^��È�u�}�����u�s�u�y9Ú:s�� Æ*�|w�ÚF�F/
�µuaw�ÚF��uay9zK��x^w��|s�u+È�u��9x^��u

g
�|w|��É�s�����u��t�µ}K�:sv����s¼�t��u��G�»x^w��UuÁ��u�w&��u���É�s�w��|�|w|��� Ã u�ÚK�U}��

−→/
� w?x^y9zËÅKî1sv� Ä�s���{~u=��u��*ì?x^�|u�w|��ÚWx^w�w:��x^w:wX�|w:á�u�s���u�wË�K��x��<:Rua��u��|u�w�ÚXÉ?xW��u��F�U��u�yUÚ�u=x^��{
��u�w�Éju�s��|u�w�}�ÉGu�w1��xW����u��µ�Uu����v�Uu�w1r���u�s�u�yUÚ�u�w���ã^w���u��ts�����x^�����|svu Ã }K��È�u�}�����u�s�u�y9Ú
ÉGu���u��^�Uu
�*u�ÚK�U}��U�~ã^w���u�Å

H 6 ü
÷ËÓ ò�Ð¥ö
÷5ü�Ò�õ"Ò�ø�ù
Ð:Ô
ÐCÕ

� s���Ê=s����µuawåwX�|wË����x���u�s�wI��u�ÚK�U}����"�|u��+��uawïÚ��vu�s�w|���Uuawê��É?���Mx^w|�ïá�Ê=s���yMz�u�wåáZÊ)u�s*Ê=s�w|��à
��yMz|s�u�{~u�w1È�u��9x^�|u�w¥ÉGu���yMz���u�s�É��a�|��u�w�ÚX��u�y9zK��xW��{�ÉGu�s���u�w1È�u��9x^��uaw
���Uu�z��aÅ|rts�u��µu#þ u���s�w��K��w��
Ú^x^w|w���x^w
{º�|���|s�u»þ)u���uay9z|wX�|w�����u����=É����Mx^w|�|u���z�u��9x^w�á�s�u�z�u�w5Å
þ)uZ�U�9x^y9z��UuawCÊ=sv�=�|s�utÊ=s�w|�|�Uy9z|s�u�{~uaw1È�u��9x^�|u�w

g : ~X =



−3
9
0




︸ ︷︷ ︸
G

+λ




4
−1
8




︸ ︷︷ ︸
~u

�|w��
h : ~X =




8
4
4




︸ ︷︷ ︸
H

+µ




4
3
4




︸ ︷︷ ︸
~v��u��Uu�wÏ�=É��µ�Mx^w|�Ïs�� ì�}K�v��u�w|�|u�wÏÉGu����9s��:�#�CÊ)u��9��u�w �µ}K���¹Å����|{#��u�w ÜtxWyMz�Ê)uas����)�?x��ä�|svu

È�u��MxW�|u�w�Ê=s�w|�|�Uy9z�svu�{��Us�w|�5�FÊ=sv�U�¥z|s�u�� Ã u���áas�y9zK�UuZ�aÅ�rtsvu7J#r�u�����u�w�u�s��^�UutÂ5ua�µu���Ö�w¥�+í���uts�z|w�µua�vÉ��µ��u���É|�9s�w���u�w5Å

KFLNM OQP=R+S
T<U�P�V>W0X*XZY�P\[]P�^*_
Pa`cbCd�_�efR
� s���ÉGu����9s��:�+uawF:Ru�u�s�w�u�w»Æ*�|w|ÚK��xW��{X��u���È�u��9x^�|u�w

g
É|á�Ê#Åax^�|{X��u���È�u��MxW�|u�w

h
ÅTÈ��9�|w|�|s���u�u

�|s�u��µu��#î�uZ�9z�}���u�s��µ�a�5��x�����x^w �|s�u��µu�ÉGu�s��|u�w7Æ*�|w|ÚK�Uu�x^�|{ ��uawg:RuZÊ)u�s���s���u�wåÈ�u��9x^��uaw7{~��u�s

é



ÉGuZÊ)u���u�wèÚ^x^w|w5Å)þ)s����|uZ�
��x^wèá�Ê=s���yMz�u�w4ÉGuas���uaw4Æ*�|w�ÚF�Uu�wÏ��u�wc�*u���É�s�w|�|�|w|�K� Ã u�ÚK�U}����)�µ}�Á���»��x^w+��svu=Æ*�|w�ÚF��u=�µ} Ã u��U��yMz|s�u�ÉGu�w:Ú^íKw|w|u�wË�K�?x��»�|s�u���u��h�*u�ÚK�U}��*�µu�w|ÚF��uay9z���xW��{?ÉGu�s���u�wÈ�u��MxW�|u�w7���Uu�z����|w|�7��}���s¼�#��uaw �=É?���Mx^w|�|� Ã u�ÚF�U}�����u�ë��9ã^�µu�wK�9svu��µ�aÅ5î�x^w É�s�����u��7,X��x^��s���x^�}�ÉGu�w
ÉGu���yMz��Us�u�ÉGu�w�u#þ)u���u�w|�µ�Us�u��vàÇî�}���u����5w�x^yMzËÅ
rtsvu#Æ*�|w�ÚF�Uu#x^��{ �|u���È�u��9x^��u�w

g
Ê)u��U��uaw¥Éju���yMz��Usvu�ÉGu�w��|���UyMz
�|u�wi	��µ�9� Ã u�ÚK�U}��

~Xg =



−3 + 4λ

9− λ
8λ




��w�x^�v}���{º}K�v�^�={º�|��u�s�w�u�w
ÉGu���svu�É?sv��u�w�Æ���w�ÚK�txW��{ �|u���È�u��9x^��u�w
h

~Xh =




8 + 4µ
4 + 3µ
4 + 4µ




r�u��
�*u���É?s�w|���|w��K� Ã u�ÚF�U}���áZÊ=s���yMz�u�w���u�w
ÉGu�s���u�w�Æ*�|w�ÚF�Uu�w�z�xT�=��u���w�x^y9z��|svu#ì�}��U�

−−−→
XgXh =




11 + 4µ− 4λ
−5 + 3µ+ λ
4 + 4µ− 8λ




Ü��|wC�µ}K��� −−−→
XgXh

��u�w�ÚX��u�y9zK��x^�|{ËÉGu�s���u�w
È�u��9x^��u�wC���Uu�z�uawË�X�ËÅ zËÅ
λ
�|w��

µ
���|�U�µu�w��|u��+uaw���à

�µë���u�y9z|u�w|�
��uZÊ�ã^z|�v��Ê)u��U�|u�wËÅ
rtsvu��Xy9zX�|�vu���Ö�w|w�u�wå�µ}K���v�Uu�wåx^w ��svu���u��:�K�Uu����vuC�µua�vÉ��µ�Mã^w|�|s��1�|s�uC�+uZ�9z�}��|s���yMz�uj�*u���É?s�w|���|w��
á��|���FÚ^x^��xW��ë���}X����ÚK�tz�u��U�µ�Uu�����u�wïÛ¹Â5u��Uw�uaw�x^������u��?x^w�ÚX��s�yMz�uk�*u��Uw�u���áa�|w��XÞMÅG��svu��µ}K���¼�Uu�w�{~u��µà
w�u��¥Ê=s�����u�wlJ Ã u��U�µ�9x^w���u�wÏz?xTÉGuawË����x��ä��x^wÏ�|s�u ��s�y9zK�9�|w��K� Ã u�ÚF��}���uaw4u�s�w�u��1È�u��9x^��u7{~��u�su�wK�U�~x^w��7�|svua�µu�� Ã u��U��yMz|s�u�ÉGu�wåÚ^x^w|w Û¹��s�u�z�u
�=É��Uy9z|w�s¼����mXÅ�çTÞMÅ"rts�u��XyMz|��������{º}K�v��u��U��w������?x��|�
��xå��u��n��u�ÚF�U}�� −−−→

XgXh
x^�|{»ÉGu�s���u�w ��s�y9zK�U��w��K� Ã u�ÚK�U}���uawÏ�µuaw�ÚF��uay9z������Uu�z�u�w �µ}K���¹����u���uaw�FÚ^x^��xW��ë���}��|��ÚF���K�vu�s�y9z�Ü��|���5�µu�s�w
�Á�����|Ú^}K���»�=��x^w|w¥�Uu�y9zK�=��yMz|w�u����Ëá������Mx^w|��uKÅ

���|����svu���u�w 1 ÉGu��U��u��K�|w���uaw¥u����Ks�É��=��s�y9z
u�s�w
��s�w|uaxW��u���Èt��u�s�yMzF��w��K���µß����Uu��
−−−→
XgXh

T · ~u = 0 : 4(11 + 4µ− 4λ)− (−5 + 3µ+ λ) + 8(4 + 4µ− 8λ) = 0
−−−→
XgXh

T · ~v = 0 : 4(11 + 4µ− 4λ) + 3(−5 + 3µ+ λ) + 4(4 + 4µ− 8λ) = 0

81 + 45µ− 81λ = 0

45 + 41µ− 45λ = 0
�:sv�=��u�w�Â5íK����w���u�w

λ = 1
�|w��

µ = 0
Å

λ = 1
u�s�w���u��µu���á���s�w

g
u����Ks�É��E/ÁÛµçpo qro qKÞM�

µ = 0
s�w
h
u�s�w���u���uZ�UáZ�#u��U��s�É��k�:Ûsqlo Àto ÀXÞMÅ���s�w�u

x^������u��+uas�w�u�r�xW�U���Uu�������w��+�|u����=É����Mx^w|�|� Ã u�ÚK�U}��U� ��uZÊ=s�w|wK����x^w¥wF�|w5�FÊ)u�w|w¥��xWw¥��u�w��*u��µà
É�s�w|�|��w��K� Ã u�ÚK�U}�� −−→UV É�s�����u��+�|w��êx^���Á��s�y9zK�9�|w��K� Ã u�ÚF�U}^�:x^��ÿËx��^� � x^���:�K�9����á Ã u�ÚF�U}���Ú^x^w|w��u��G	=�µ�9� Ã u�ÚF�U}�� Ã }Kw U Ûg}X�|u��

V
Þ)�|s�u�w�uaw=9

~n : ~X =




8
4
4


+ ν



−7
4
4




r�u����=É?���Mx^w|�¥Éju���u�y9z�w�uZ�=�Us�yMz¥á��
d(g, h) = |−→/
� | = 9

KFLZu OQP=R+S
T<U�P�V�vDP\efRpTw`+ehP=R#R�P
î�x^w�ÉGu����9s��:�#��x^�|�=��u��=þ)u��|s�w��K�|w����G��x�����u����=É����Mx^w|��� Ã u�ÚK�U}�� −−→UV �µu�w|ÚF��u�yMz���x^�|{"ÉGu�s¼à
��u�w
Ètu��9x^��u�wC���Uu�zK���Fá���w�ã^y9z������|u�����u�wC��s�yMz��9�|w|�K� Ã u�ÚK�U}�� −→n ÅXr�x^w|w�ÉGuZ�U�9x^yMz��UuZ����x^w�uas�w�u��u��Uy9z|��}K���µuaw�uG�*u�ÚF��}���Ú�uZ���Uu���u���ã����=É|É�s������|w��¥¾FÅ

À
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g

h

rU

r
Vr

G

rH
p
p6
−−→
V U = σ~n

�
�
�

�
�

�
�

��+

−−→
UG = λ~u

�
�
��+ ~u

�
�
�
���−−→

GH

HH
HY~v

HHH
HHHHj−−→

HV = µ~v

�=É|É�s����|��w��C¾p9GÈ�ua��y9z��v}K����u�w�u>��u�ÚK�U}���Ú^u��µ�Uu

r�u����=s�yMz��9�|w|��� Ã u�ÚK�U}�� ~n �µ�Uu�z��=��u�w�ÚX��u�y9zK��x^�|{ ~u �|w|� ~v 9

~nT · ~u = 0 : 4n1 − n2 + 8n3 = 0

~nT · ~v = 0 : 4n1 + 3n2 + 4n3 = 0

�?Ê)u�s�Èt��u�s�yMzF�|w|��u�wÝ��s¼�C����u�s
/�wKÉGu�Ú^x^w|wK�Uu�wË�*��u��:á��|{º}K�v��u����+�7u���u�s�w�uawÝì���u�s�z�u�sv�U�����9x^�
��u�ÉGu�w5Å�r�x^��Â"È#�Cz�xT�=�|s�u»Â�íK���|w|�

ν
(−7

4
4

) Å�� ã^z|��u
~n =

(−7
4
4

) Å
rtsvu>�*u�ÚK�U}���Ú�uZ���Uu»�µ��ua���v�=��s�yMz���u��:w?x^y9zCÊ=s�u»{º}K�v�^�=��xW�!9

−−→
GH +

−−→
HV +

−−→
V U +

−−→
UG = ~0

−−→
GH + µ~v + σ~n+ λ~u = ~0 || · ~nT

~nT · −−→GH + ~nT · µ~v︸ ︷︷ ︸
=0

+~nT · σ~n+ ~nT · λ~u︸ ︷︷ ︸
=0

= 0

~nT · −−→GH + σ~nT · ~n = 0

r�xW�9x^�|��{º}K�v�^�

σ = −~n
T · −−→GH
~n2

= − 1

81



−7
4
4


 ·




11
−5
4


 = 1

r�xW�9x^�|���~ã��^�=��s�y9z���u����=É?���Mx^w|�
��u���È�u��MxW�|u�w¥u��U�:sv�µ�Uu���w=9

d(g, h) = |−−→V U | = |σ~n| = 9

þ)�9x^�|y9zK����x^w1w�}�y9z��|s�u+Æ���w�ÚK�Uu
U
�|w|�

V
�j��}¥�µuZ�UáZ����x^w

σ
�|w��

~n
s�w��|svuE�*u�ÚK�U}���Ú�uZ���Uu

u�s�w
��w|���víK�µ�=��x^��u�wK�U�µ�Uu�z�u�w���u#Â"È»�¥{º���
µ
�|w|�

λ
Å

KFLsx OQP=R+S
T<U�P�V>bgy�`�y�XzXZP\XZP|{~}>P�_<P�_
rtsvua�µu�î�uZ�9z�}���u
ÉGu��U�|z��Cx^�|{���u���î�í��K��s�yMz�Ú�u�s¼�a�-áa�êáZÊ)u�s)Ê=s�w|�|�Uy9z|s�u�{~u�w4Ètu��9x^��u�wê��uaw�x^�
u�s�wêÆ�x�xW�ÁëGxT�MxW���vua�vu��:��ÉGu�w�uawïáa�I�?w|��u�w5��s�wê��uaw�u�w

g
�|w��

h
��svu���u�w5Å�r�u��:��É?���Mx^w|�å�|u��

È�u��MxW�|u�w
s����=�?xWw�w¥�K��u�s�yMz���u��½�=É��µ�Mx^w|�
�|u�����ÉGu�w�uawËÅ
r�u�����w|�UxT�Uá�{º�����|s�u���u�Â�íK���|w|�tÚ^íKw�w��Uu��|s�u 1 ÉGu��U�vu��K�|w��»�µu�s�wË�^�?x�����x^w�áKÅ þtÅ^�|s�u=È�u��9x^��u

hë?xW�9x^���vu��Ë�µ}Áë���}�:µsvá�s�u���u�wCÚ^x^w|w5����x��+��svu���}ÁÚ�}�w����U�U�|s�u��µ�Uu#È�u��9x^��u
h′
��s�y9z¥��s¼�

g
��y9z�w�u�s���uZ�aÅ

r�u����Xy9z�w|s¼���Uë���w�ÚK�
U
É?s����|uZ����x^w|w���uaw����|{ºë��|w|ÚK� uas�w�u�� ��ÉGuaw�u

E1
Å��j�|�9x^�:�+u�w���s¼�)��u�w

��s�y9zK�9�|w��K� Ã u�ÚF�U}^�Uu�w ~u �|w|� ~v ÚWx^w�w���x^w
��u���u�w�Æ-xW�9x^�+u���u��U{~}��U�½x^w|��u�ÉGu�wËÅ

�
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� E1
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�
�
�
� E2Q

Q
Q
Q
Q
Q
Q
Q
h

Q
Q
Q
Q
Q
Q
QQ
h′

!!
!!

!!
!!

!!
!!

!!
g

d(g, h)

r
G

rH ′

rH

U

V

�
�
��

Q
QQs
~v

!!!3
~u

6
~n0

6

�=É|É�s������|w��Cé�9|Æ-xW�9x^���vu���u#��ÉGu�w�u�w

rtsvu á�Ê)u�s¼�Uu)��ÉGu�w|u�w��K�vuas�yMzF�|w��G��w|�|uZ����x^w��|���UyMz�Æ-xW�9x^����u��vë���}�:�u�ÚK�9s�}�wÁ��u���È�u��9x^��u
g
�����Uy9z

�|s�u:È�u��9x^��u
h
Û¹��s¼�t��uaw���y9z|w�s¼���Uë��|w�ÚF�

V
ÞMÅGr�x:ÉGu�s���uÁ��ÉGu�w�u�w1��svu��K�vuas�yMz�u�w1��s�y9zK�9�|w��K��à

Ã u�ÚK�U}���u�w�z�xWÉGuawË����s�w|�
�Usvu»ë?xW�9x^���vu��¹����s�u�z�u#�=É|É?s������|w��Cé�Å
î�x^wêu��Uz?ã^�¼��u�s�w�u�wÝÜ�}��U��x^�vu�w Ã u�ÚK�U}�� ~n ��u�����ÉGu�w|u�wË��s�w���u��Ù��x^wä��x^���*u�ÚK�U}���ë|�U}X����ÚK�
~u× ~v ��u���ÉGuas���uaw
��s�y9zK�9�|w��K� Ã u�ÚF�U}^�Uu�w¥É?s�����uZ�aÅ�rtsvu���u��
�*u�ÚF�U}^��s�����{º��u�s5s�w
ÉGu�s���u�w
��ÉGuaw�u�wÃ u��U��yMz|s�u�É|É?xW��ÅXî x^w�ÚWx^w�w�s�z|wC�µ}�ë���xT�Uá�s�u���u�w5�F�?x��#u����|���UyMz���uaw����|{ºë��|w�ÚF� H ��u��)��ÉGu�w�u
E2

��ã^��{��aÅ��Fuas
H ′
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