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f�bi}/UYX�lnkn�Chd[�c
Ð bdegf�[�Z)aWZ)|)�L��V&Ñ��!ÔNWUXYH
�!Ñ)W�J#ÕdÓ,WÀS�â)ÝPG x Ý)âZ< xLÞ)Þ S u21)y�1 �

Û wdÜ ¢8�0F&bip�[�UW[�|LX!�8PLUW}\p�aYhdlnUWZ)[/Z^]tV-UYXne!ZLbiaYh)X�lnUYe���p�UYc���Zd�8�&��[�N���q,� Ð p�eg�Lbik��n�n�gS
bdc-UWlnZ)kiS	C�MP±?�LÒLÑ��+± = ÒFE Ö¦ÕRQ[X
ÕLÑ�×.M = �!Ô2\�Õm�P�IEÀØj±F]^Q�ÕLÔ'_5ÕFE7`)Ñ��!Ô2_5ÔnÕdÓ+�nÖgÖiØj±F])S
`�hd|)bdX x � ÝZ< x ã � ��N�hdkna,î&hd[�X�bik�A
biknaYhd|�S u21)y�1 �

Û x)Ü ¢8�$F&bip�[�UW[�|LX�hd[�c��,��î&hdaWUW[���RCh)e!knZLXne!Z)`�UYe¦hd[�c�}/bdX�ZLXneihdaWb�hd`�`�knZLh)egf�bdX
lnZ¦lnf�b3e!Z)}/`�p�lnbik/X�UW}\p�aYhdlnUWZ)[ÚZ^]£V-UYXne!ZLbiaYh)X�lnUYe ��Zd��X!����[/O��´¢8�´Q����,bdhdkgX�Z)[
R3�8O���Q&c�hd}�X!S�¢8�´Q���RCh)X�f�biaW�)hdk\hd[�c¦Q��´¢8��¢5bi[�[�UWbLS
bdc-UWlnZ)kgX!S�ab`�±�ÒLÑ�ØYÓgÖ�ÕRQ
X
ÕLÑ�×�EÆ���2CUE7M-Øj�dÖ!����}/`�biknUYhda�N
Z)aWaWbi|)b/��knbdXnX s�Ð f�b�¢5Zd�-hda�PLZ-e!UWbil��LS�UW[3`�knbdXnX!S
u21�1)y �

Û ÞdÜ ¥��´�,� ÐÚr h)hdU �¡bi[�X!� z p�}/biknUYeihda�X�UW}\p�aYhdlnUWZ)[�Z^]_V-UYXne!ZLbiaYh)X�lnUYeè��Zd��X+G�h8knbiV-UWbi�8�
c�W
D8Õ�±-äSD`�+² = Õ�±�ØYÒ�±TCUE7M-Øj�)\��nÓIH�WÀS�X�p���}/UWlnlnbdc#S u21�1)y �

Û â Ü î��ÀN�� àá�lnlnUW[�|)bik\hd[�cÚR3��q#h)X�Z��ed!PL}�hdknlIfC`�Z)aW�-}/bikgX8UW[ ��[�UWlnb s biaWbi}/b![-l�eihda s
e!p�aYhdlnUWZ)[�X!�3��[¦�,��R�Z)aYc-bi[�hdbikgX�hd[�c�¢8�6F&bip�[�UW[�|LX!S
bdc-UWlnZ)kgX!S�_5ÔnÕdÓ+�M���LØj±F]dÖ�ÕRQ
= H
�bg�h = HTh+± = �!Ô+±�Ò = ØYÕ�±�ÒFE�X
Õ�±F]LÔM�nÖgÖ/Õ�± G H
�nÕFEÀÕI]P`dS�`�hd|)bdX8Ý y âZ<ïÝ y)y ��O�aYX�biV-UWbikiS
Q�}�X�lnbikgc�hd}CS u21�1 Ý-�

Ý)Ý



Û´ã Ü R3�Lq#h)X�Z�hd[�c�î��ÀN���àá�lnlnUW[�|)biki��N�hdaYe!p�aYhdlnUWZ)[�Z^]�V-UYXne!ZLbiaYh)X�lnUYe ��Zd��p�X�UW[�|8}/Z)aWbde s
p�aYhdk�}/Z-c-biaYX+G�lnf�b�N5á z&z ¥�¥�O�P�P-� Ð hd`�`�knZLh)egf���c�WUD8Õ�±-äSD`�+² = Õ�±�ØYÒ�±iCUE7M-Øj�
\��nÓIH�WÀS x ã�G u <ïÝ � S u21�1)w �

Û ydÜ F��)¥�biUW|)a�SdR3�)q#h)X�Z�S-hd[�c�î��ÀN��
àá�lnlnUW[�|)biki� Ð f�b�N5á z&z ¥�¥�O�P�P-� Ð hd`�`�knZLh)egf£]�Z)k
X�Z)aWV-UW[�|Ch�l���Z s c-UW}/bi[�X�UWZ)[�hda�V-UYXne!ZLbiaYh)X�lnUYe£��p�UYc�`�knZ)��aWbi}C�2\�ÒLÓiÔnÕLÑ�ÕFEÆ�nÓNMPEÆ�nÖ!S
Ý y G w Ý)â u < w ÝLã x S u21�1)Þ �

Û 1dÜ N��ÀN���î�p�hChd[�cjO��´T���P-egf�UWbi��biki�CQ�`�`�aWUYeihdlnUWZ)[�Z^]��-UW[�bilnUYe�lnf�biZ)kn��}/Z-c-biaYX&UW[
X�`�hdlnUWZ)lnbi}/`�Z)kghda���Zd��Xt]�Z)k�`�Z)aW�-}/bik�X�Z)aWp�lnUWZ)[�X!S�aWUYoLp�UYc/e!kn��X�lghdaYX5hd[�c/`�Z)aW�-}/bik
}/biaWlgX�p�X�UW[�|�lnf�b\N5á z&z ¥�¥�O�P�P-� Ð hd`�`�knZLh)egf��2XYH
�!Ñ)WYkS±F]lW
J#ÓiØSWÀS Þ-u G u!x ã w <
u!xLy)Þ S u21�1 â-�

Û u � Ü R3��q#h)X�Z�S�R3����UYeih)XnX�Z�S�hd[�c/î��ÀN�� àá�lnlnUW[�|)biki�,Ý s T�lnUW}/b s c-bi`�bi[�c-bi[-l�V-UYXne!ZLbiaYh)X slnUYeê��Zd�3eihdaYe!p�aYhdlnUWZ)[�X#p�X�UW[�|8N5á z&z ¥�¥�O�P�P-� Ð �lV�h,XYHPk#c�ÕPM-Ô+±�ÒFE´S xLw G y ã)ãm< y�1 Ý-S
u21�1 ãL�

Û u)u!Ü R3�´Q���î�p�aYX�bi[�S,Q��´�,��]��#V)hd[�î�bibia�S�hd[�c r �´î��´Q��´Q���V)hd[�c-bi[ r knp�aWbL��PLUW}\p�aYh s
lnUWZ)[3Z^]åV-UYXne!ZLbiaYh)X�lnUYeÙ��Zd��X8p�X�UW[�| r knZd�5[�UYhd[�e!Z)[���|)p�kghdlnUWZ)[ ��biaYc�X!�Tc�W
D8Õ�±-ä
D`�+² = Õ�±�ØYÒ�±2CUE7M-Øj�)\��nÓIH�WÀS#ã � GÀã 1 < u � u S u21�1 ãL�

Û u Ý Ü�Ð � � � r biaWa�S�]��´î�� z �-aYhd[�c#S�O��8O��#c-b���hd��aWZ�S�hd[�c�R3�´T���]�kghdf�hd}C�8N
Z)}\��UW[�bdc
r knZd�5[�UYhd[\c-�-[�hd}/UYeiX,hd[�c�X�`�bde!lnkghda�X�UW}\p�aYhdlnUWZ)[8Z^]�lnf�b5knbde!ZdVLbikn�&Z^]�`�Z)aW�-}/biknUYe
��p�UYc�X5h ]�lnbik&X�f�bdhdkè��Zd�8��\�ÒLÓiÔnÕLÑ�ÕFEÆ�nÓNMPEÆ�nÖ!S w � G uiy � âZ< uiy-u Ý-S u21�1 ãL�

Û uiwdÜ ¢8� r � r UWkgc#S#N��´¥���N
p�knlnUYXnX!S�¢8�ÀN���Q�kn}�X�lnknZ)[�|�S#hd[�c�á��#î&h)XnXnhd|)biki��ab`�±�ÒLÑ�ØYÓgÖ
ÕRQn_5ÕFE7`)Ñ��!Ô!ØYÓ'o
Ø5KNM-Øj�dÖIpTq�ÕFErW7sFpbt�Øj±
� = ØYÓ = H
�nÕLÔu`d� � UWaWbi� s ��[-lnbikgXne!UWbi[�e!bLS z bi�
v Z)kn�#S�Ýd[�c/bdc-UWlnUWZ)[ u21)y ãL�

Û u!x)Ü ¢8� r � r UWkgc#S#¢8�ÀN���Q�kn}�X�lnknZ)[�|�S#hd[�c3á���î&h)XnXnhd|)biki��ab`�±�ÒLÑ�ØYÓgÖ/ÕRQw_5ÕFE7`)Ñ��!Ô!ØYÓ
o
Ø5KNM-Øj�dÖIpjq�ÕFErW5xNp)CUE7M-Øj�ÚÑ��nÓIH�Ò�±�ØYÓgÖ!� � UWaWbi� s ��[-lnbikgXne!UWbi[�e!bLS z bi� v Z)kn�#S�Ýd[�c
bdc-UWlnUWZ)[ u21)y ãL�

Û uiÞdÜ ¢8��]��
q#hdkgX�Z)[�S Ð � Ð �,�,bikn�-UW[�X!S�T��´O5�
PL}/UWlnf�S,hd[�c¦P���N
f-p��Cî���c-knZ-c-�-[�hd}/UYeiX
Z^]th/T z Q+}/Z)aWbde!p�aWb�UW[Ch£��Zd� ��biaYc#��_UH1`iÖiØYÓgÒFE G �u>iØ��+²jk�S Þ)Þ /dÝPG u ã 1dx < u ã 1 ãLS
u21�1 ãL�

Û u â Ü R3�´¢8�8O��uA
biknf�ZLb�]¡S r �´î��´Q��´Q��nV)hd[�c-bi[ r knp�aWbLSdhd[�c�R3�´Q��iî�p�aYX�bi[��Lá�[�lnf�b
}/Z-c s
biaWaWUW[�|\Z^]åh��
� r /d� r�r Z)|)bik���p�UYc�UW[Cbi�-lnbi[�X�UWZ)[�hdaê��Zd�8�yc�WYD8Õ�±-äSD`�+² = Õ�±�ØYÒ�±
CUE7M-Øj�)\��nÓIH�WÀS�X�p���}/UWlnlnbdc#S u21�1)y �

Ý w



Û u ã Ü ]��)q�UWbiaWbi[�X!S)�,�dî&hdaWUW[�Sd�g�,OLhdp�}�hdUW[�Sd¢8�mF&bip�[�UW[�|LX!S)hd[�c	A��)q�bi|Lhdli� z bi�3e!aWZLX�p�knb
hd`�`�knZd�-UW}�hdlnUWZ)[�X�]�Z)k�lnf�b\�-UW[�bilnUYe�lnf�biZ)kn��Z^]5��[�UWlnbiaW��bi�-lnbi[�X�UW��aWb\c-p�}\����biaWaYX!�
c�W.D8Õ�±-äSD`�+² = Õ�±�ØYÒ�±TCUE7M-Øj�)\��nÓIH�WÀS�UW[�`�knbdXnX!S u21�1)y �

Û uiydÜ ¢8��PLUWídhdUWknbLS0]��,q�UWbiaWbi[�X!S��g�.OLhdp�}�hdUW[�S#¢8�0F&bip�[�UW[�|LX!S#hd[�c2A���q�bi|Lhdli��á�[�lnf�b
f-��X�lnbiknbilnUYe���bif�hiV-UWZ)p�k�Z^]�c-UWaWp�lnb/`�Z)aW�-}/bik�X�Z)aWp�lnUWZ)[�X�UW[3biaWZ)[�|LhdlnUWZ)[�hdaè��Zd��X!�
��[�`�knbi`�hdkghdlnUWZ)[�S u21�1)y �

Û u21dÜ �,�ÀP��#T�Zd�-aWbLS�O5�ÀP���]��#PLf�h)oß]�bif�S�]��´î��#RCe2F&UW[�aWbi�LS�hd[�cCP��´î��#PL`�UWbi|)biaW��bikn|���¢5b s
aYhd��hdlnUWZ)[�Z^]tc-UWaWp�lnb&`�Z)aW�-}/bik5X�Z)aWp�lnUWZ)[�Xt]�Z)aWaWZd�5UW[�|�bi�-lnbi[�X�UWZ)[�hda���Zd�8��c�W.D8Õ�±-ä
D`�+² = Õ�±�ØYÒ�±2CUE7M-Øj�)\��nÓIH�WÀS�h)eie!bi`�lnbdc#S u21�1 ãL�

Û Ý � Ü î��ÀN�� àá�lnlnUW[�|)biki�zJ = ÕdÓIH�ÒdÖ = ØYÓT_5ÔnÕdÓ+�nÖgÖm�nÖCØj±0_5ÕFE7`)Ñ��!Ô!ØYÓ2CUE7M-Øj�dÖ,{}|�ÕdÕFE Ö3Ò�±?�
k��)ÒLÑ�×�EÆ�nÖ~Q�ÕLÔ�a&�u>m�IEÀÕ!×#Øj±F]�J#ØYÑ�MPEÀÒ = ØYÕ�±)V�E ]LÕLÔ!Ø = H�Ñ8Ö!�,PL`�knUW[�|)bikiS r biknaWUW[�S u21�1 â-�

Û Ý u!Ü R3�)î�biknkgegf�bi[8hd[�c�î��ÀN�� àá�lnlnUW[�|)biki�-Q¦c-bilghdUWaWbdc8e!Z)}/`�hdknUYX�Z)[�Z^]�V)hdknUWZ)p�X�¥�O z O
c-p�}\����biaWa�}/Z-c-biaYX!��c�W.D8Õ�±-äSD`�+² = Õ�±�ØYÒ�±TCUE7M-Øj�)\��nÓIH�WÀS�â y G u ãm< x Ý-S u21�1 ãL�

Û Ý)Ý Ü ¢8�$F&bip�[�UW[�|LX!��á�[�lnf�b��,bilnbiknaWUW[�hd`�`�knZd�-UW}�hdlnUWZ)[ ]�Z)k ��[�UWlnbiaW��bi�-lnbi[�X�UW��aWb
c-p�}\����biaWaYX!�Uc�W.D8Õ�±-äSD`�+² = Õ�±�ØYÒ�±TCUE7M-Øj�)\��nÓIH�WÀS�â y G y)Þ < u ��� S u21�1 ãL�

Û Ý wdÜ Q���]�Z)p���aWZ)}/}/bLS r ��T�kghdUWaW�LS�hd[�c�R3�8O���N
knZ-egf�bili� z p�}/biknUYeihda�`�knbdc-UYe!lnUWZ)[CZ^]
bi�-lnknp�c�hdlnb&X���biaWa�Z^]êh8f�UW|)f s c-bi[�X�UWl���`�Z)aW�Lbilnf-�-aWbi[�bL��c�W�D8Õ�±-äSD`�+² = Õ�±�ØYÒ�±2CUE7M-Øj�
\��nÓIH�WÀS x)x G u ã u < u21)Þ S u21�1 Ý-�

Û Ý x)Ü î��ÀN��\àá�lnlnUW[�|)bikiS r �´î��´Q��´Q8��V)hd[¦c-bi[ r knp�aWbLS,hd[�c�R3�´Q��,î�p�aYX�bi[�� r knZd�5[�UYhd[
e!Z)[���|)p�kghdlnUWZ)[ ��biaYc�X�hd[�c+V)hdknUYhd[�e!b3knbdc-p�e!bdc�N5á z&z ¥�¥�O�P�P-� Ð ��c�W	D8Õ�±-ä
D`�+² = Õ�±�ØYÒ�±2CUE7M-Øj�)\��nÓIH�WÀS#ã � G´Ý Þ)Þ <ïÝ)â u S u21�1 ãL�

Û Ý ÞdÜ �,��î&hdaWUW[��Ú��f�T�lnf�bdX�UYX!S5j�[�UWVLbikgX�UWl�mb�eihdlnf�Z)aWUYoLp�b�c-b�q�Z)p�V)hdUW[�S r biaW|)UWp�}CS,UW[
`�knbi`�hdkghdlnUWZ)[��

Û Ý)â Ü�r �-��p�kn[�Z-c-b�hd[�c/R3�8O���N
knZ-egf�bili��¥,aWZd��X
Z^]_`�Z)aW�-}/bik
X�Z)aWp�lnUWZ)[�X�lnf�knZ)p�|)f�e!Z)[ s
lnkgh)e!lnUWZ)[�X!�#��hdknl u Gt��Zd�+Z^] `�Z)aW�-h)e!kn�-aYhd}/UYc-b8X�Z)aWp�lnUWZ)[�X5lnf�knZ)p�|)fC`�aYhd[�hdk&e!Z)[ s
lnkgh)e!lnUWZ)[�X!��c�W.D8Õ�±-äSD`�+² = Õ�±�ØYÒ�±TCUE7M-Øj��\��nÓIH�WÀS�â Þ G´Ý)â 1 <ïÝ y�1 S u21�1 â-�

Û ÝLã Ü �,��î&hdaWUW[�S�¢8��F&bip�[�UW[�|LX!S#R3��q#h)X�Z�S�î��ÀN��8àá�lnlnUW[�|)bikiS�hd[�cCR3�#��UYeih)XnX�Z��8O�V)hda s
p�hdlnUWZ)[3Z^]�h�}/UYe!knZ s }�h)e!knZ/e!Z)}/`�p�lghdlnUWZ)[�hda�lnbdegf�[�UYoLp�b�UW[3e!Z)}/`�aWbi��`�Z)aW�-}/bik
��Zd��X!����[�Q���Q�UWl s F8h)c-U�bil5hda��WSLbdc-UWlnZ)kiS�_5ÔnÕdÓ,W1g�h�h = H)h+± = WUX
Õ�±F]LÔM�nÖgÖ8Õ�± G H
�nÕFE´ä
ÕI]P`dS-`�hd|)bdX x � u < x � Ý-S u21�1 â-�

Ý x



Û Ý ydÜ8� �8O��,lnbik�î�Z)kgX�li��PLUW}\p�aYhdlnUWZ)[CZ^]�h�V-UYXne!ZLbiaYh)X�lnUYe£��Zd�"UW[3hæ�¡Z)p�kn[�hda���bdhdknUW[�|
|)biZ)}/bilnkn�3p�X�UW[�| r knZd�5[�UYhd[Úe!Z)[���|)p�kghdlnUWZ)[ ��biaYc�X!� Ð bdegf�[�UYeihda�¢5bi`�Z)knl/RCXne
UW[-lnbikn[�hda�knbi`�Z)knl\RCO
Q&î svu ãdÝ-S�q#hd��Z)kghdlnZ)kn� ]�Z)k\Q�biknZChd[�c�î���c-knZ-c-�-[�hd}/UYeiX!�
T�bia�]�l�j�[�UWVLbikgX�UWl���Z^] Ð bdegf�[�Z)aWZ)|)�LS�OLhd[-p�hdkn� u21�1)y �

Û Ý 1dÜ ¢8��Q�|)|Lhdkn�5hda�S�¢8��F&bip�[�UW[�|LX!S,hd[�c�¥�� s�� �#¢5Z)p��#�/PLUW}\p�aYhdlnUWZ)[�Z^]èlnf�bæ��Zd��Z^]
UW[-lnbi|)kghda�V-UYXne!ZLbiaYh)X�lnUYeÙ��p�UYc�X&Z)[�h�c-UYX�lnknUW��p�lnbdcC}/bi}/Z)kn�/`�hdkghdaWaWbia
e!Z)}/`�p�lnbiki�
c�W G H
�nÕFErWÀS w)y ��ÝL�MG x � Þ < x�u21 S u21�1dx �

Û w � Ü �,��î�bi[�knUW��X�bi[�hd[�c+¢8�SF&bip�[�UW[�|LX!�'��hdkghdaWaWbia8e!Z)}/`�p�lghdlnUWZ)[�Z^]£lnf�b ��Zd� Z^]UW[-lnbi|)kghda,V-UYXne!ZLbiaYh)X�lnUYe���p�UYc�X�Z)[�h�f�bilnbiknZ)|)bi[�biZ)p�X�[�bil���Z)kn��Z^] ��Z)kn��X�lghdlnUWZ)[�X!�
h+± = WYc�W.D	M-Ñ)W.\�� = H�Õm�dÖ�CUE7M-Øj�dÖ!S uiy G u)u âLãm< u)uiyLw S u21�1dx �

Û w-u!Ü ¢8�mF&bip�[�UW[�|LX!�-��hdkghdaWaWbia^��[�UWlnb
biaWbi}/bi[-l�hdaW|)Z)knUWlnf�}�X�hd`�`�aWUWbdc&lnZ&e!Z)}/`�p�lghdlnUWZ)[�hda
knf�biZ)aWZ)|)�L�	X
ÕLÑ�×.M = �!ÔnÖyXYH
�!Ñ)W.kS±F]�±F]lWÀS u21 ��â�/)ã)�MG´â x ãm<ïâ)â 1 S u21�1)Þ �

Û w Ý Ü F��-¥�biUW|)a�hd[�c/î��ÀN�� àá�lnlnUW[�|)biki�#Q¦[�bi�Úe!aYh)XnX�Z^]êX�lnZ-egf�h)X�lnUYe�X�UW}\p�aYhdlnUWZ)[�}/Z-c-biaYX
]�Z)k�`�Z)aW�-}/bik�X�lnknbdXnX�eihdaYe!p�aYhdlnUWZ)[�����knbi`�knUW[-liS u21�1 ãL�

Û w)wdÜ F���¥�biUW|)a�hd[�cÚî��ÀN�� àá�lnlnUW[�|)biki� Ð Zd�5hdkgc�X\knbdhdaWUYX�lnUYe/knf�biZ)aWZ)|)UYeihda5}/Z-c-biaYX£]�Z)k
`�Z)aW�-}/bik�}/biaWl
`�knZ-e!bdXnX�UW[�|���\�ÒLÓiÔnÕLÑ�ÕFErW�J.`)Ñ�×�WÀS u Ý u G uiy ãm<ïÝ � w S u21�1 ãL�

Ý Þ


