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��iRepZ�epQDmRZcP[nTopW³§´�<w$ZT�WgmRep_`]bWgZga°UXifQpQpWM�4WfatqTQp]$ay]b_lWM�4]^ShY\WrepQpWrZ{WM_^PyY\]`iRQDSh]`s�np_`W�WgQ<Y\Z{W_`WGY\ifepZ�jlWGYcP[]`_b_`WG²�µ)²>u�§�~cagWXY�_`W¶Qpifs | Z{W¶jlW³S\iRs�s�WXYcS³· §¸·¹�tº.iRY\iRQ6S�»�µ´¼�½t¾ ±¿ÁÀ _`W¶np_`eTSmRZcP[Q6j�WMQ<Y\]`WMZGShY\Z{]`UXY\WgsDWgQ<Y�]`QlÂ°�WgZ\]`WMepZ�xP ½ ¿ �[��]b�liRQTS�epQ�ShifsDs�WMY�Ã6Ä�Å
§ÆatWMY¶UXiRQ6Sh]^j��WgZ\ifQTS_^P | iRep_`WÇÂªWMZ{sÆ�WMWrÈ�É>ÊGuªÃTÄ[~�jlWrUXWMQ<Y{Z\W�ÃTÄrWXY¶jlWrZcP°ËRifQ�»<�fÌÇifs�sDWr»NÍÆ²TÎ[ÏpatUMWXYhY{W | ifep_bWQpW�n&WMelY«n6PRS�UXifQ<Y\WMQT]bZ.jlW�UM]bZcUXep]bY�ÐpWgQ�j8v PRelY\Z{WgS�Y{WMZ{sDWtSMal_`W�mRZcP[nTopW*]`QTjleT]ÑY«n6P[Z�§ÒShepZÈ�É&Ê[u�ÃTÄ[~capWtS�Y.epQ�PRZ | Z{W�uª�Rif]bZ.��]`mRepZ{W�Ïf~ �
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�8W�QpiRs | Z{W
jlW,Shifs�sDWMY{S�jlW�_`P | iRep_`W�È�É&ÊGu�ÃTÄ[~�WgShYNÂ�PfUX]`_bW xPJWtS�Y{]bs�WMZ,��iRQ PRj4wjl]bY\]`iRQpQTW
_`W
QTiRs | Z\W�jlW�S\iRs�s�WXYcS�xP�jl]^S�YcP[QTUMW���jlW�ÃTÄRa�_`W
QTiRs | Z\W�jlW�S\iRs�s�WXYcS�xPjl]^S�YcP[QTUMW��Ral_`W�QpiRs | Z\W�jlW�S\iRs�s�WXYcS�xPDjp]`ShY{PRQTUXW�ÏlalWMY{U������6ÌÇiRs�s�W�_bW�mfZ{PRnpopWV§ WtS�Y�<w£Zp�WMmReT_b]`WMZta<UMWgUM]8jliRQpQTWD�
· È�É>ÊGuªÃTÄ[~X·<µ ���¸���Æ��u$�
	¸�y~��Æ��u$��	Æ�y~ ¿ ������Æ�8u:�
	¸�y~ Ê ¾ ± µ ��u:��	 �°~ Ê 	�Ï
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�³UMZ\]`�RifQTSÇs�PR]bQ<Y{WMQTPRQfY�_$v ]`Qr�WgmfPR_b]bYp�W«Y\Z{]b�4]^P[_`W�· È�É&Ê¶u�ÃTÄ[~X·�� · § · ¿ � �³Q
nTPfS\S{P[Q<Y�P[e�_bifmfP[wZ{]ÑY{ops�WVWgQ | PRS\W���	 �RaTiRQ�i | Y{]bWgQfY._^PDZ\Wg_`P[Y\]`iRQ�Z\WtUcopWMZcUcor�WgW��� ²�uª§�~�	¸�

Ï � �Æ_`iRm�� ¾ ± · § ·�� _`iRm�� ¾ ±�� ��	 Ï�� ¿� ���� � �
ÌÇWXY\Y\W*Z\Wg_`P[Y\]`iRQ1npZ{WMQ6j0epQpW«ÂªiRZ{sDW*nTP[Z\Y\]^UXeT_b]:xWMZ{WMs�WgQfY³S\]`sDnT_bW�Sh]$a4P[e1_`]bWge jlW�UXifQTSh]^j��WgZ\WgZepQ�mfZ{PRnpopW¶§ÆagifQ�UXiRQ6Sh]^j�xWgZ\WGepQTW³Â�PRsD]`_`_bWVuª§��T~ ��! ± jpW³mRZcP[nTopWgS��<w$ZT�WgmRep_`]bWgZ{SgaXUXifQpQpWM�4WtSMaqTQp]^SgaTP°�RWtUD· §��8·#"$��%�n&iRepZ'&("$%��

²>u�§ � ~)� u:Ï��+*luh�°~h~4_bifm � ¾ ± · § � · u��°~
uª]^UX]�*lu��°~ÇWtS�Y�epQTW�dfe6P[Q<Y\]bYp�W�d<ep]>Y{WMQTj��RWgZ{S'�Dn&iRepZ'&("$% ~c�

�¶v ]bQ<Yp�WMZg}WXY�jpW UXifQTSh]^j��WgZ\WgZ�jlWgS�Â�P[s�]`_b_`WgSDjlW1mfZ{PRnpopWgS��<]`WMQ<Y�jlW1_^P�Y\or�WMifZ\]`W1jlWgSNUX]`ZhwUXeT]ÑYcS«jlW�UMiRs�s�eTQp]`UgPyY{]bifQ��6epQ�mRZcP[nTopW�s�i4j��WM_`]`S\W�epQJZp�WgS\WgPRe
jlWNUXiRs�sNepQp]^UMPyY{]bifQ8ap_`WgSS\iRs�s�WXY{S�Z{WMnTZp�WtShWgQ<Y{P[Q<Y�_`WgS¶elY\]`_b]^S{PyY\WgepZcS�u°�WMs�WMYhY\WgepZcS-,yZp�WtUXWgnlY\WgepZ{S�j�v ]bQlÂªifZ\s0P[Y\]`iRQTS ~cay_`WgSP[Zt}WMY\WgS1Z\WgnpZp�WgS\WMQ<Y{PRQfY1_`WgS�UMPRQTP[ep� _`Wk_`iRQpm jlWgS{d<epWM_^S1_$v ]bQlÂªifZ\s0P[Y\]`iRQ S\WknpZ{iRn6P[mRWf�Ç��PUXifQTjl]bY\]`iRQ _b]`s�#.0/ · §��8·fµ1��% UMiRZ{Z\WtShn&iRQTj
P[e,j��WtSh]`Z�j�v P°�fiR]`Z�jlWgSrs�ilj�xWg_bWtS�jlW�Zp�WtShWtP[el�
P[Z | ]bY\ZcP[]`Z\Wgs�WMQ<YNmfZ{PRQTjpSg���³v WM�4]`mRWgQTUXW,jlWJ�<w£Zp�WMmReT_`PRZ\]bYp�W�WtS�Y1jlW,QTP[Y\epZ{W �WgUXifQpiRs�]^d<epWk�WMQ)W�2&WMYga¶_`W�s�WM]`_b_`WMepZ Zp�WtShWtP[eÆjpWJUXiRs�sNepQp]^UMPyY{]bifQ S\epZ�3 S\iRs�s�WXYcS�WgShY jliRQTQ��W,nTP[Z_`W�mRZcP[nTopW�UXifs�np_bWMYga>i8xeJY\iRepY�S\iRs�s�WXYVWgShY�UMiRQpQpWtU Yp�W
xP0Y{iRelY�P[epY\Z{WGÐ6s0P[]^S*_bWDQpiRs | Z{W
j�v P[Zg}WXY{WgSNWgShY+46574 ¾ ±98¿ aG]b_�WtS�Y1d<eTPRjpZ{P[Y\]^dfeTW
WgQ:3��¶�GP[Z�UXifQ<Y\Z{WRaGn&iRepZ�QpiRY\Z{W
Â�PRs�]b_`_bW
uª§��T~9��! ± jlWVmRZcP[npoTWgSÇ�4w$Zp�WMmfep_`]bWgZ{Sga[_`W*Qpifs | Z{W*j8v PRZg}WMY\WtS³jlWV§��0WgShY � � �<;=�¿ alUXWVQpiRs | Z{WUXZ{iy} >ÑYÇjpiRQTU*_b]`Qr�WtP[]`Z\Wgs�WMQ<Y�P°�fWgUN· §��8·¹�lOVP[QTSrUMWVUMiRQ<Y\WM�<Y{WRa4]`_�WgShY�]`Q<Yp�WgZ\WtS\S{P[Q<YÇj�v P°�Rif]bZÇ_bWY\ifepZ¶jlWrYcP[]`_b_`W�_bW�nT_beTS³mRZcP[QTj�n6i<S\S\] | _bW��R_bWrÂ�PR]ÑYÇd<epW�_`WgSGUM]bZcUXeT]ÑYcS¶Shif]bWgQ<Y�_`iRQTmfS��RWgelY³jl]`Z\Wd<e8v ]b_8Ë
P[epZcP�n&WMe�jlW�Z{WXY{iRepZcSrjlW�_$v ]`QlÂªiRZ{s0PyY{]bifQ8apU[v WgShYhwXxPywzjl]`Z\WVn6Wge�jlW�Z\WtjliRQ6jpP[QTUMWgSg�?A@�CBED��GFg�IHJDÇ��K��y¤ª��u�§��T~ ��! ± ��L&¡NMX¢[¬N¤¦¥¦¥b¡� R¡�O[�{¢QP=RT¡ 1�TSz�EU¡QO[�l¥Ñ¤�¡X�c(Vc�WLXL>¡ZY4¡X-[E\]LT¤^-[¢W^y¡-V _b]`s�#.0/ · §��8·pµ_��%A`<a��[�4D y¤¦�\�bLp�cX�T¡�u�§��T~9��! ± ¡XX�r��L&¡*Â�P[s�]`_b_`W�xP mRZcP[QTj�Y{iRepZ
jlWVY{PR]b_`_`W1=d ¤¦¥�¡QYf¤^ �£¡6e_f:�k�£¡X¥gcM�T¡

²�uª§��T~ih uIej�+*luh�°~\~<_bifm � ¾ ± · §��8·kPT�y�l���£�y�p�l&mh �n�
�GP[Zr_$v ]`Qr�WgmfP[_`]bYp�WDu��°~ apiRQ�PDQr�WtUXWtS\S{P[]`Z\Wgs�WMQ<Y)eo�)Ïp�p�.QpW�Â�PRs�]b_`_bW�WtS�YNxPDmfZ{PRQTj1Y{iRepZjlWGYcP[]`_b_`WRa°S\]R_`WGY\ifepZ�jlW¶Y{P[]`_`_bWÇWgShY�jlW³_$v iRZcjlZ\W¶jpe�_bifmfP[Z{]bY\ops�W¶jle�QTiRs | Z\W¶jlW�Shifs�sDWMY{Sg��pz_qQrXsuttÞ�ØÛãG× Þ$Ö-v°à°ãGå°ãwrpãzß:ãhÞ:Ú$ã�ÕyxWs Õ�ÖÇØ{zG|ã�×XÖcØÛÙ ß�|ã]}w~������b���X���
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Q8v WgShY�nTPfS�jle�Y\ifelY��Wg�4]`jlWgQ<Y�d<epWÇjlW³Y\Wg_b_`WgS�Â�P[s�]`_b_`WgS�WX�l]^S�Y{WMQ<Yg� �¶Q�W�2&WMYga°�4e�_$v WgZ\Z{WMepZ�UXifsNws�]`S\WrjpP[QTS�_^P*UMiRs�nTPRZ{PR]`S\iRQ�WgQ<Y\Z{WÇÈ�É&Ê¶u�ÃTÄ[~8WMY�§ÆatifQNn&iReTZ\ZcP[]bY�n&WMQTS\WMZGd<epW�· §¸·gWgShY�WgQmG�WMQr�WgZ{PR_ | ]`WMQ�np_`eTSGmfZ{PRQTj�d<epW�· È É&Ê uªÃ Ä ~M·¹�#pz_pWgShY³jliRQ6U�PfS\S\W��rS\epZ\nTZ\WgQTP[Q<Y¶d<epW�jlWrY\Wg_b_`WgSÂ�P[s�]`_b_`WgS�jlWÇmRZcP[npopWtS8WM�4]^ShY\WMQ<Y | Wg_fWMY | ]`WMQ
�tUMWgUX]4P��WMYp�WÇjÇ�WMs�ifQfY{Zp�W�WgQ1�����fÏ�nTPRZ���� �¶Zcj��i<SWXY	��� �lPRUcoTS�
 ��¶�lnTPRZ�jlWgSrs¸�WMY\opiljlWtSÇQTiRQ
UMiRQTShY\Z{eTUXY\]`�RWgSga4]b_^S�j��Wgs�iRQ<Y\Z{WMQ<YÇ_$v WX�l]`ShY\WgQTUXWjlW�Â�P[s�]`_b_`WgS�u�§ � ~ ��! ± P°�RWgU ²�uª§ � ~ h´_bifmy� ¾ ± · § � ·ru�U[v WgShYhwXxPywzjl]`Z\W e¨µ��°~c�¶�«QpW���i[w_`]bW0UXifQTShY\Z{eTU Y{]bifQ �Wg_X�Wgs�WMQ<Y{PR]bZ{WRa>UXifsDnT_:xWMY\WgsDWgQ<YVWM�4nT_b]^UX]bY\Wfa�P�WMQTS\ep]bY\WÆ�WXYp�W�jliRQpQr�WMWDnTP[Z� ���JP[Z{mReT_b]^S�
�����>s0P[_`opWMepZ{WMe6ShWgsDWgQ<Y*WM_`_`WNQpW�jlifQpQpWNd<epW�e µ ¿�� �������� ��� 5 ±! #" ¿ 8%$ �X� &f�p�f�
º.iRY\Z{W | elY«jpPRQTS�UXWMY«P[Z\Y\]^UX_`W*WtS�Y«jlW�npZT�WtShWgQfY{WMZrepQpW�npZ{WMeT�RWk�WM_M�WgsDWgQ<Y{P[]`Z{W � jpe�ZT�WtShep_bY{P[YS\ep]b�yPRQfYta�i | Y\WgQ4eÆ]`QTj��Wgn6WgQTjlWMs�s�WMQ<Y�nTP[Z � �G��e | iRY'��(<Ëfa ���G�¶op]`_b_`]`nTSMa���� �lP[Z{QTP)(*
 �+j�v epQpW�nTPRZhYta � �,�JPRZ\mfep_b]^S�
 &-�j�v P[elY{Z\W�nTPRZhYt�
.%/ @��HT��0��1 �)�&�]K��y¤�¡�L6�#243'5  f¡ �L&�[¬76M�\¡X�P>�\¡M¬N¤�¡M�c0¤¦¬�PT¢y¤¦�c
 [¤^ �:¤ L Vg��Q[*¢b^°¡-V82:9 �; ¬��t #`n�)<k¡g�>=@? A�B µ 	�� ; VJd ¡ X�IS,C¢WSh y¤¦�{¡�21L�d ¡XX�nPT¢°
��L Vc¢y� �EU¡�¬��t y�l¥b�D5�<b`FEX¥r¡QYf¤^X�$¡
��L&¡0MX¢y¬D¤¦¥¦¥b¡�uª§ ?+G A ~-[
V{�bLpX�:� �l¤ª�$¡J¡QY P&¥¹¤ VM¤ª�£¡X¬0¡ L&�G[N f¡�OR�\¢-P=Rp¡XJuH2(� �°~-Sz�EU¡QOR�l¥¹¤�¡X�c� �l�5luI5 ¿ 	¸�y~*M�y¬D¬�¡g�ª-[Ç¢b^°¡-V«²>u�§ ?+G A ~�hKJ�L� � *lu��y~!M8_bifm ? · § ?+G A ·7`

�8WtS mfZ{PRnpopWgS1§ ?+G A ShWgZ\ifQ<Y
jlWgS mRZcP[npoTWgS jpW�Ì�P°Ë4_bWgË¸jle mRZ{iRepn&W�qTQp]�� � � ¿ uN5R~caj�v iRZcjlZ{W A 5 A ¾ ± 8¿ a4nTPRZrZ{PRnpn6ifZhY�xP�eTQpW�nTP[Z\Y\]`W*mG�WMQr�WMZcPyY{Z\]^UXW�xPO2��¸�k�Wg_X�Wgs�WMQ<Y{S�UXifQTS�Y{Z\eT]ÑY{WxPDnTP[Z\Y\]`Z.jle�Y\or�WMifZgxWgs�W*jlWtS�dfe6PyY\Z{W�UMPRZ\Zp�WgS�jlWQP<PRUXi | ]$�
� Qpi[Y{Z\W,UXifQpQTPR]`S{S\PRQTUXWfa�_^P�UXifQTS�YcP[Q<Y\W e µ L � jle �ror�WMifZgxWgs�Wk�RaGj��WXY\]`WMQ<Y0_`W�Z{WXwUXifZ{j jleÁs�iRQ6jlWR�³��P�npZ{WMep�fWJUX]bw£jlWtS\S\iRe6S�WgShY0Y\]`Zp�WgW�j�v eTQ)Y\ZcP°�°PR]b_«WMQÁUXifsDsNepQÁP°�RWtU� �TOVP°�4]`jli#2JWXY«��� �lPRZ\Q6P-(R
 Ï�£�
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�8WtSÇmfZ{PRnpopWtS�d<epWVQpifeTSrUXiRQ6S�Y{Z\ep]`Z{iRQTS�ShWgZ\ifQ<YrjlWtS�mRZcP[npopWtSÇjpW�Ì�P°Ë4_`WMËf� �.PRnpn&WM_`iRQTSZcP[np]^jlWMs�WgQfY.UMWXYhY{W�Qpi[Y{]bifQ8�
�4iR]bY	skeTQ
mfZ\ifepn6W�u¦q6Qp]�iRe
]bQlq6Qp]¦~ alWXY8t eTQpW�nTP[Z\Y\]`Wi\]LT¤�¡rjlW�s¶�pº«iReTSrS\epnpn&ifS\iRQTSd<epWDt QTW
UXifQ<Y\]`WMQ<YNnTPfS�_`W QTWMelY{Z\W®� jlWus³a�WMYDd<epWvt WgShYDS\Ë4sÆ�WXY\Z{]^dfeTWRa�URv WtS�Y\w xP[w£jp]bZ{WShY{P | _bW*nTP[ZÇ_bWVnTPRS{S{P[mRW�xP�_:v ]`Q<�fWMZcShWf�f��WNOR�\¢QPXRp¡N R¡7w¶¢y¯y¥`¡X¯�xÇuNsy3zt³~GWtS�Yr_`W«mRZcP[nTopW«jlifQfY_$v WgQTShWgs | _`W«jlWtS³S\iRs�s�WXYcS¶WgShY{s³aRWXYrjliRQ<Y³_$v WMQTS\WMs | _bW*jlWgSÇP[Zg}WXY{WgS�WgShY¶ÂªifZ\s¸�W.jlWtS¶nTPR]bZ{WgS| Ã#3r}�~�n&iRepZV_`WgS{dfeTWM_`_bWtS«]`_�WM�l]`ShY\W���Å:t Y\Wg_�d<epW�}�µ Ã��f�>º«i[Y{iRQTSVd<epWNUMWXYhY{WNZ{WM_^PyY{]bifQj�v PRj��hPfUXWgQTUXWDWgShY�ShË4sÆ�WXY{Z\]^d<epW
u:UMPRZQt µ�t ¾ ± ~«WMY�d<epW�_`WNmfZ{PRnpopW�x�uIsy3zt³~«WgShY�Sh]`s�np_bWu�UgP[Z��1ÎÅRt³~c�
��P«qTmReTZ\Wr�*jpiRQpQpW�jl]�2«�WMZ{WMQ<Y{S�WX�lWgsDnT_bWtS�jpW�mfZ{PRnpopWtS�jlW«Ì�P°Ë4_`WMË�jleDmRZ{iRepn&WÇPfjpjl]bY\]bÂskµc��Î��)�¸uªmfZ\ifepn6W�UMË4UM_b]^d<epW�j�v iRZcjlZ\W��<~ a
�8WtSrnpZ\ifnpZ{]X�WMYp�WtS³nTZ\]`QTUX]`nTPR_bWtS�j�v eTQ�mfZ{PRnpopW�jlWNÌ�P°Ë4_bWgË1ShifQ<Yr_`WgS«Shep]`�yP[Q<Y\WtS��
�z� Ö v°Þ$ã9t��Xã�s Þ$ÙÛ× ÙÛÕ°ÖcØÛã�ttß$ÙÛØÛÙÛÚ$ÖcÙ ßDØÛã�ÚN× Þ sut v[ã�Ú�ÖcØÛ×�|ã!�°Þ:Ù���t°ã�Ú�ÚIt°Þ�ØÛãhÚDÖcå��ã�ØÛã�ÚZx¶ã�Õ vyÖcÞ�ß$Ù��9t°ØÛÙÛã�ÞDØÛãß:àT|ã9s Þ'�ã�ä�ãGåyz Ö-v v°ÞIsZ�gÙÛä.Ö{ß$Ù�s Õ	��s Þ:ß:ãGå°ã��GÕ°ã�Ú$ã�Þ\ç
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� x�uNsy3�tÇ~ÇWgShY*�<w$ZT�WgmRep_`]bWgZga4P°�RWtUV�0µ · t.·XÐ
� s P[mf]ÑY�n6P[ZNPRelY\ifs�iRZ{npop]^Shs�WgSNSheTZ�x�uIsF3�t³~ a�Y{Z{PRQTSh]bY\]`�RWgs�WMQ<YDS\epZ�_`WgSNShifs�sDWMY{Su�mRZy}PRUMW�PRel� sNep_ÑY{]bnT_b]^UMP[Y\]`iRQTSrm<P[eTUcopWtSrjlW%s�~&Ð
� x�uNsy3�tÇ~¶WtS�Y.UMiRQpQpWM�lWVS\]�WXY.S\WMep_`WMs�WMQ<Y.S\]�tÆWMQTmRWMQ6jlZ\W�s)uªWgQ
W�2&WMY��,x�uNsy3�tÇ~¶WtS�YUMiRQpQTWX�lW�S\]�WXYVShWgep_bWgs�WMQ<Y*S\]8Y\ifelY*S\iRs�s�WXY«n&WMepY�}WXY{Z\W�Z{WM_`]X�W�P[eJS\iRs�s�WXY��NÅ s¶aS\]8WMY*ShWgep_`WMs�WMQ<Y«S\]>Y\iRepY��WM_X�WMs�WgQfY.jlW%s Sgv��WgUMZ\]bY.UXiRs�s�W�epQ�npZ{iljlep]bY«j�v��WM_X�WMs�WMQ<YcSjpW�t³~c�

S = { ± 2, 3}

S = { ± 1} S = { ± 2} S = { 3}

�����&���y�����

]_^N] ������� h4i j	h
	���dfb�b�h4i
�GP[Z\Y\ifQTS�jle Y{o��WMifZgxWMs�W0jlWgS��JUMP[Z{Zp�WgS�jlWuPfPfUXi | ]«uª�fiR]`Z>
 �-$a 
 Ï+Çn&iRepZN_bWtS�npZ{WMeT�RWgS�WM_M�WgsDWgQ<Y{P[]`Z{WgS ~G�<Sh]-20WtS�Y¶nTZ\WgsD]`WMZta[]`_pËNPQ&6uH2'�®�°~�s0P[Qp]:xWMZ{WgS�j�vh�WtUXZ{]bZ{W#21UMiRs�s�W.Shifs�sDWjlWN�1UMPRZ\ZT�WtS³j�v WMQ<Y\]`WMZcS��

· | u�Ã Ä 3hÃ ± 3hÃ ¿ 3\Ã � ~ÇÅv� L �RÃ ¿Ä � Ã ¿ ± � Ã ¿¿ � Ã ¿� µ 24~4·Rµ &Tu 2
�Á�y~ �
�4epnTn6i<ShifQTS�jpiRZp�WMQTP°�yPRQfY@2u9 �«uªs�ilj�� �4~ � �³Q�Zp�WgjleT]`S{P[Q<Y�Ã ¿Ä ��Ã ¿± ��Ã ¿¿ ��Ã ¿� µ:2Ns�i4jpep_bi�Ta<WXYrWMQ�ShW*Z{PRnpn&WM_^P[Q<Y�d<epWV_bWtSÇUgP[Z{Zp�WgSGs�iljlep_`i
�DShifQ<Yi�NWXY��Ra<iRQ1�fiR]bY�d<e8v WX�pPRUXY\WMs�WgQfYepQ�jlWtSrÃ��GWtS�Y�]`sDn6P[]`ZgapWMY._bWtS�P[elY{Z\WtSrnTP[]`ZcSM� � ]`QTS\]
· | u�Ã Ä 3hÃ ± 3hÃ ¿ 3\Ã � ~ÇÅD� L �RÃ ¿Ä � Ã ¿ ± � Ã ¿¿ �1Ã ¿� µ:2�3GÃ Ä ]`sDn6P[]`Z�3GÃ Ä f ��~4·[µ 2i�k�n��u:Ïf~

�



]_^�� ���	d��@h�b��
	 ���Oi
�4]�� WtS�Y�epQ�P[QTQpWgPRe�UMiRs�s�elYcPyY{]ÑÂ�xP
eTQp]ÑYp�WRa�QTiReTS�QpiRY\WgZ\ifQTS�®u���~D_$v P[QpQpWtP[e�jlWgScM�T¢[�£¡X�uL6¤��WLp� f¡���¢y¬D¤¦¥Ñ�$�bLkxP�UXi4W��1UX]`WMQ<YcS�jpP[QTS���u���~.µ |�� Ä�� � ±�� � � ¿�� � � � �
� � Ä�3 � ± 3 � ¿ 3 � � Å���~

i8xe�_`WgS�S\Ë<s | if_bWtS � 3 � 3{�
ShifQ<Y�S\iReTsD]^S.PRel� Z{WM_^PyY\]`iRQ6SÇe6ShepWg_b_`WgS��
� ¿ µ � ¿ µ � ¿ µ 	��y3 � � µ 	 � � µ �O3 � ��µ 	«� � µ � 3.� � µ 	 � ��µ � �

�4]��®µ � Ä � � ± � � � ¿ � � � � ��WgShYGepQ0dfe6PyY\WgZ\QT]bifQ8ayQpiRe6SGjÇ�WXq6Qp]`S{S\iRQTS�_bW�cM�T¢[�£¡M�uLT¤��WLVc�WL�� �#O[�NU¡ ��µ � Ä 	 � ± � 	 � ¿ � 	 � � �>apP[]`QTS\]8d<epW�_`P L>�y� ¬0¡��� u���~¶µ ����µ � ��µ � ¿Ä � � ¿ ± � � ¿¿ � � ¿� �
º.iRY\iRQ6S�! A _`W,UMiRZ{nTS�q6Qp]�xPn5 �WM_X�WMs�WMQ<YcS
uN5�]bs�nTPR]bZX~c� �.PRnpn&WM_`iRQTS�d<epWRaGjpPRQTS"! A a_$v��Wtd<eTPyY{]bifQ��E�JÃ ¿ � } ¿ µA��n&ifS{SMxWtjlW�Y{iRe+��ifepZ{S³epQpW�Shif_bepY\]`iRQ1P[e sDif]bQ6S*u�n6ifepZÇ_`W«�fiR]`Zgan&ifS\iRQTS$#  µ | �E�®Ã ¿ �[ÃJÅ%! A ~<a&# ¾ µ | 	q} ¿ �)} Å%! A ~��pUXWgS�jlWgel�
S\iReTShw$WgQTS\WMs | _bWtSjlW'! A ifQ<Y�Y{iReTS�jlWgel� A  �±¿ �Wg_X�WMs�WMQ<Y{SgagS\iR]bY�np_be6S�jpWÇ_^P.s�iR]bY\]M�W�jlWgS��Wg_X�Wgs�WMQ<Y{S�jlW�! A ayjliRQTU_`WMepZ�]`Q<Y\WMZcS\WgU Y{]bifQ
WtS�Y�QpifQ,�<]^jlW��p]`_8WX�l]^S�Y{W�jliRQTU�Ã#3r}
Å(! A Y{WM_^S.d<epW���� Ã ¿ µ 	q} ¿ ~ �
�¶v P[QpQTWgP[e�jlW1d<eTP[Y\WMZ{Qp]`iRQTS)�u*! A ~*WgShY�]^ShifsDifZ\nTopWJxP
_$v P[QpQpWtP[e,+ ¿ u-! A ~VjpWgS�s0PywY\Z{]^UXWgS.Ï/.�Ï�xP�UXi4W��1UM]bWgQfYcS.jpPRQTS$! A �&ÌÇWMY«]^ShifsDifZ\nTop]`S\s�W*Q�v WtS�Y.nTPfS�UMPRQpiRQp]^d<epWRals0PR]`Sj��Wgn6WgQTjÁjle Ucopif]Ñ�ÁjlWtS jlWgel� �WM_X�WMs�WMQ<YcS�Ã43r} Y{WM_^S d<epW �0� Ã ¿ � } ¿ µ �ÆjpP[QTS0! A �ÌÇopif]`S\]`S{S\iRQTSrUXWtS �WM_M�WgsDWgQ<Y{SÇepQpW�ÂªiR]^S�n&iRepZrY{iRelY{WgSgalWXY.n&ifS\iRQTS1 A �2�u*! A ~ " + ¿ u*! A ~r� � Äi� � ±�� � � ¿�� � � � �3" 4 � Ä � � ± Ã�� � � } 	 � ± }�� � ¿ � � � Ã	 � ± }�	 � ¿ � � � Ã � Ä 	 � ± Ã�	 � � }65 �

7 Q��³�WMZ{]ÑqTW�d<epW 1 A WgShY.epQ,]`S\iRs�iRZ{npop]^S\sDW�j�v P[QpQTWgP[ep�>a4Y{WM_�d<epW
jlWXY 1 A u��G~¶µ � u���~ u�� Å8�u-! A ~\~ u��<~

O*W�np_be6S 1 A u�� ��~³µ 1 A u ���G~�WgShY�epQpW�s0PyY{Z\]^UXW�S{UMP[_^P[]`Z{WR�
]_^ 	 acb ���	eQh#i,9��
	ri

º.iRY\iRQ6S � � ¿ uI5R~�_bW�mfZ\ifepn&W�jlWgS«s�P[Y\Z{]`UMWgS«Ï:.�ÏpaT]`Q4�RWMZcS\] | _`WgSga�xP1UMi<W;�1UX]`WMQ<Y{S.jTP[QTS! A �6�¶v iRZcjlZ\W�jlW � � ¿ uI5R~ÇWtS�Y
· � � ¿ uI5R~M·fµ 5luI5 	¸�y~ uN5 ¿ 	¸�y~

uªWgQÆW�2&WMYga�iRQ n&WMepY�Ucopif]`S\]`ZNjlWv5 ¿ 	 �1Â�P=<UMiRQTSN_^PJnpZ{WMs�]:xWMZ{W UXif_bifQpQpW�j�v eTQpW
s0P[Y\Z{]`UMW]`Q<�fWMZcSh] | _`WRa�WXY1jlWX5 ¿ 	 5 µ 5luI5�	 �y~�Â�P><UXifQTS0S\P�jlWgel�l]:xWgs�W�UMiR_`iRQpQpWfaG_b]`Qr�WtP[]`Z\Wgs�WMQ<Y]`QTj��Wgn6WgQTjpP[Q<Y{W�jpWV_^P�npZ{WMs�]:xWMZ{W°~ �
º.iRY\iRQ6S �l� ¿ uI5R~0_bWJS\iReTShw£mRZ{iRepn&W�jpWgS1s0P[Y\Z{]`UMWgS0jlWkj��WXY{WMZ{sD]`QTPRQfY��f� 7 QÁP jliRQTU

�l� ¿ uI5R~³µ ?�WMZ#
 jlWMY«� � � ¿ uI5R~]"@!BAA �WMY.nTP[Z.UMiRQTSl�Wgd<epWgQ<Y
· �l� ¿ uN5R~X·fµ 5luI5 ¿ 	 �°~T�

�



º.iRY\iRQ6S.WMQpqTQJ� � � ¿ uI5R~r_bW�d<epiRY\]`WMQ<Y*jlW � � ¿ uI5R~�nTPRZ«S\iRQJUXWgQ<Y\Z{WRalÂªifZ\s¸�W�jlWtS.s0PywY\Z{]^UXWgS�S{UMPR_`PR]bZ{WgSg� 7 Q�P�jlifQTU
· � � � ¿ uI5R~M·Rµ 5luN5 ¿ 	 �°~ �

º.iRY\ifQTS�� A � � � ¿ uI5R~�" � � � ¿ uN5R~�_:v P[npnT_b]^UMP[Y\]`iRQlwzd<epi[Y{]bWgQfYta�WMYDn&ifS\iRQ6SN� �l� ¿ uI5R~�µ� A u �l� ¿ uI5R~h~ � 7 Q,P�jliRQTU

· ���p� ¿ uN5R~X·<µ
�� � 5luI5 ¿ 	 �°~�S\]45�WtS�Y.n6P[]`Z
A 5 A�� ¾ ±98¿ S\]45�WtS�Y.]`s�nTP[]`Z

��Wgs�PRZ{d<epifQTS�d<epWRa8n&iReTZ�# Å � � ¿ uI5R~ a�iRQ P�� A u�#V~NÅ¸� �l� ¿ uI5R~VS\]¶WXY�S\WMeT_bWgsDWgQ<Y�Sh]jlWMY # WgShY�epQ�UMP[Z{Zp�W*jpPRQTS ! A �
� 	 Y8\�
NE�U%W�vY	\�� 243 5

ÌÇiRs�s�W�WMQ�u:Ï<~caTUMiRQTS\]`j��WMZ{iRQTSÇ_`WgS�2
� ��Shif_belY{]bifQTS�jlW
Ã ¿Ä � Ã ¿ ± � Ã ¿¿ � Ã ¿� µ 2%3 ÃTÄ�]`s�nTP[]`Z�3�Ã6Ä0f �'�

� UcoTPfUXepQpW�jlW�UMWgS.S\iR_`elY\]`iRQ6SMalPRS{S\i4UM]bifQTS�_bW�d<eTP[Y\WgZ\Qp]`iRQ�WMQ<Y{]bWgZ
Ã Ä � Ã ± � � Ã ¿ � � Ã � ���

ÌÇWgUM]GÂªiReTZ\Qp]bY�epQ�WMQ6ShWgs | _`W>t ? jlWQ2�� ��d<eTP[Y\WgZ\Qp]`iRQ6S�jpP[QTS ®uI��~c��ÌÇifQTS\]`j��WMZ{iRQTS*_`PZp�Wgjle6U Y\]`iRQ
s�i4jpep_bi�5 � A � �uN�V~E" �u*! A ~
UXifs�n6i<Sl�WgW*P°�fWgUV_:v ]^ShifsDifZ\nTop]`S\s�W1 A � ®u-! A ~w" + ¿ u-! A ~ �7 Q,Ppaln&iRepZ�� Åvt ? �

jlWMY�u 1 A u � A u��G~h~h~{9 � u���~³µ:2 uªs�ilj��z5R~�3
jlifQTU 1 A u � A uNt ? ~\~rWtS�Y*UMiRQ<Y\WgQ4e,jTP[QTS«_bW�mfZ\ifepn&W � � ¿ uN5R~�jlWtS�s0PyY{Z\]^UXWtS�]bQ4�fWMZcSh] | _`WgS.jlW+ ¿ u*! A ~ �8º.iRY\iRQ6SVd<epW�t ? WgShY�S�YcP | _`WNn6P[Z�_bWDnTPfS\S{P[mfW�P[e�UXiRQ-��epmRer�W"� 3" �Ç�8ÌÇifs�sDW1 A u � A u ���G~h~rWtS�Y*epQpW�s0PyY{Z\]^UXWNS\UgP[_^P[]`Z\WfapUXWgUM]�S\epmRmTxWMZ{W�jlW�nTPfS\S\WMZ«PRe�dfeTi[Y\]`WMQ<Y«n6P[Z._`WgSs0PyY{Z\]^UXWtS�S\UgP[_^P[]`Z\WtSMa4jliRQ6U�jlWVY\ZcP°�°PR]b_`_`WMZ�jpP[Q6Sr_bW�d<epiRY\]`WMQ<Y«� � � ¿ uI5R~ �7 Q�PDPR_bifZ{Sga4n6ifepZ � ÅXt ? �

� A�� 1 A�� � A u�� �¶~Gµ �
UXW�d<ep]4sDifQ<Y\Z{WÇd<epW t ?�G A µ u�� A�� 1 A�� � A ~XuNt ? ~8WgShY�epQTWÇnTPRZhY{]bW�ShË4s¸�WMY\Z{]`d<epW³jpW�� � � ¿ uN5R~c�pz_[WtS�Y8Â�PfUX]`_bW¶jpW¶�Rif]bZ8d<epWfagS\])5�WgShY�PRS{ShW��GmRZcP[QTj*nTP[Z�Z{PRnpn6ifZhYÇxPf21u:U[v WgShYhwXxPywzjl]`Z\W�5�f Ï�� 2�~caP[_`iRZcS�u�� A�� 1 A�� � A ~r· ���NWgShY.]bQ+��WtU Y{]b�fWRapWMY��1ÎÅRt ?+G A �

&



�4]�=�? A�B�µ �
u�URv WtS�Y\w xP[w£jp]bZ{W�S\] 2®WgShYVepQ�UMPRZ\Zp�W�s�iljlep_`iu5R~ca�PR_bifZ{S t ?+G A�� ���p� ¿ uN5R~c�
º.ifeTS�n&ifS\iRQTS�§ ?+G A µ x�u�� �l� ¿ uI5R~ 3�t ?+G A ~¶�fU[v WgShY�eTQNmfZ{PRnpopW�uH2��J�°~$w£Zp�WMmfep_b]`WMZtafxP A 5 A � ¾ ± 8¿S\iRs�s�WXY{Sg�

�4] =�? A B µ 	��Ju�URv WtS�Y\w xP[w£jl]`Z{W1Sh]#2 Q8v WgShY�nTPRS�epQ UMPRZ\ZT�W�s�iljlep_`i 5R~ca�P[_`iRZcS�t ?+G A��� � � ¿ uN5R~��y� �l� ¿ uI5R~ca�WMY�QpiRe6S�n&ifS\iRQTS�§ ?+G A µ x�u:� � � ¿ uI5R~ 3�t ?+G A ~0��URv WtS�YDepQ mRZcP[npoTWuH2
� �°~£w$ZT�WgmRep_`]bWgZ�xP75luN5 ¿ 	¸�y~�Shifs�sDWMY{Sg�
º.ifeTS³jlWg�RifQTS¶s0P[]`Q<Y\WgQTP[Q<Y³s�iRQ<Y{Z\WgZ³d<epW«§ ?+G A WtS�YrUXiRQTQpWX�lWRafU[v WgShYhwXxPywzjl]bZ{W�s�iRQ<Y\Z{WMZd<epW%t ?+G A WMQpmfWMQTjlZ{W �� � ���p� ¿ uN5R~�Sh] =�? A�B µ �

� � � ¿ uI5R~ S\] =�? A�B µ 	��
� nTZgxWtS*UMWM_^Ppa&]b_GQTiReTSVZ{WgShY\WMZcPkxP
WgShY\]`s�WMZ�_bWNY\ifepZ�jlWDY{PR]b_`_bW�jlWD§ ?+G A ����iRepZ*Y\ZcP[]bY\WgZVUMWgSjlWgel�®npZ{i | _:xWgs�WgSga�QpiReTS�P[_`_bifQTS�UXifQTS�Y{Z\eT]bZ{W�epQpW0Â�PRsD]`_`_bW jpW0mRZcP[npopWtS�� ?+G A a�UXiRQTQpWX�lWgSnTPRZ.UXiRQ6S�Y{Z\eTUXY\]`iRQ8a4WMY._bWtS.UXifsDn6P[Z{WMZrP[el��§ ?+G A �
� 	 Y8\�
NE�U%W�vY	\	� 2#3 5

�4iR]bY�
�:u$Ïf~Ç_`W�S\iRe6S�w£WMQTS\WMs | _`WVS\ep]`�°PRQ<Y«jlW)�uN�V~*�

 � u$Ïf~Gµ | �®µ � Ä � � ± � � � ¿ � � � � �
Å8�uN�V~Ç�2�Æu��G~¶µ 2 Ê uª»DÅ��¶~�3 � ]bs�nTPR]bZ�~]�
��WMs0PRZ{d<epifQTSÇd<epW�
�:u$Ïf~¶WgShYÇepQ�s�iRQpi�� >`jpW.s�ep_bY\]`np_`]`UgPyY{]ÑÂ�UXiRQ<Y{WMQTPRQfYqt ? � �³Q nTPRZhY{]ÑwUXeT_b]`WMZ�
��$u:Ï<~�UXifQ<Y\]`WMQ<Y«_`WgS*sDiRY{S*ShepZ*_:v P[_`npoTP | WMY�t ? �>º.iRe6S*jl]`Z{iRQTS.d<e8v epQ�Y{WM_�s�i[Y*WtS�YZp�WgjleT]ÑY�SMv ]`_8QpW�UXifQ<Y\]`WMQ<Y.P[eTUMepQ�S\iRe6S�w£s�i[Y.jlW�_^P�ÂªifZ\s�W � � iRe ��� u�� ÅXt ? ~c�

.%/ @��HT��0��1 �����lu:O«]^Uz(lShifQ0���fÏfÏf~��'VM� ¤ ^°�bLp t ? µ | � ± 3�������3 � ������ 3 � ± 3������ 3 � ������ ~�`��6�y�p�U¡M¥ U¡X¬0¡�L6� � Å�
�:u$Ïf~�[.¢W^y¡QV � u��G~.µ 2 Ê [�=dZU¡�VM� ¤ª�« R¡6MX¢�� Vt�WL ��L6¤ cX�T¡)�)µ! >2#"#$ 4 [�� C�
$ 4 ¡XX�¶��LJ¬0�[�Ç�EU¡t y�l¤ª�³c�l�	t ? [Ç¡g��Ï&%n�+3 µ)»=`

��iRepZrepQTW�npZ\Wgep�RW�jlW�UMW�Zp�WtSheT_ÑYcPyYga4�fiR]`Z�
 �+£a4
 Ï�£�
�8W�Y\or�WMifZgxWgs�W
jlW�O*]`Uz(lS\iRQ �RiR]bY0n6if]bQ<Y{WMZ0epQ mRZ{iRepn&W,_b] | Z{WRaGnp_`eTS�WM�lPfU Y{WMs�WMQ<Y0_bWmRZ{iReTn6W�_`] | Z\W�S\epZ._`WgS�?  �±¿ mG�WMQr�WMZcPyY{WMepZ � ± 3�������3 � ������ �6��iReTZ�Â�P[]`Z\W�PRnpnTPRZ{P°} >ÑY{Z\W�UXWg_beT]ÑwzUX]

WX�lnp_`]^UX]bY\WMs�WgQfYta>nTPRS{ShifQTSVP[e®d<epiRY\]`WMQ<Y�
 � u:Ï<~�nTPRZ*eTQpWNZ{WM_^PyY{]bifQkj�v��Wgd<ep]`�yP[_`WMQTUMW �>n&iRepZ�{3�'�Å(
��$u:Ï<~J� �*)+'�SMv ]`_VWM�l]`ShY\W�jlWgS�QTP[Y\epZ{WM_^S 3n3c�)Y{WM_^S�d<epWD2 4 � µ, >2#"#'¶�º.iRY\ifQTS7
 �4³_^P�UM_`PfS\S\W�jlW:�³����W�Y{or�WgiRZgxWMs�WNjpW�O*]^Uz(4S\iRQ�S\WNZ{WXÂªifZ\sNep_bWDWMQ�jl]^S\PRQ<Y�d<epW

Vu:Ïf~Gµ-
��$u:Ï<~hÎ�) WgShY._bW�mRZ{iReTn6W�_`] | Z{W�. �/�0�� ShepZ�_`WgSrmG�WMQr�WMZcPyY{WMepZcS8
 � ±  3������ 3�
 � �/���� $�

��PrZp�WgjpeTU Y{]bifQ � A s�i4jpep_bi	5�WgQ<�fiR]`W1
 � u:Ï<~>jpP[Q6S8_`WGmRZ{iRepn&WGs�ep_bY\]`np_`]`UgPyY{]ÑÂ��u*! A ~ A jlW®u-! A ~c�°º.i[Y{iRQTS32�u��u-! A ~�A�~�_bW³UMWMQ<Y\Z{W³jlW'�u-! A ~�A��°�¶v opiRs�ifsDifZ\nTop]`S\s�W¶jlW³s�ifQpi�� >^jlWtS� A �1
�:u$Ïf~�" �u*! A ~;A ]`QTjlep]bY0nTP[Z�nTPfS\S{P[mfW
P[e d<epi[Y{]bWgQfY�epQ opiRs�ifsDifZ\nTop]`S\s�W
jlWmRZ{iReTn6WtS 4 A ��
*u$Ïf~E" �u*! A ~ A Î52�u�®u-! A ~\~ A �
�



� QTiRep�fWgP[e 4 A · � ��WgShYN]`Q+��WgUXY\]bÂ*S\]{5,WgShYDPfS\S\W�� mRZcP[QTj�nTPRZ�ZcP[npn&iRZ\Y�xP�2 uI5 f Ï � 2s0P[ZcUcopW°~ alWXY�QpifeTS.j��WMqTQp]^S\S\iRQ6S�� ?�G A UMiRs�s�W�_bW�mRZcP[nTopW�jlW�Ì�P°Ë<_`WMË
jlW�_:v ]bs0PRmRW�jlW 4 AnTPRZ�Z{PRnpn6ifZhY�xP�t ? �
� ?�G A µ x�uGpzs 4 A 3zt ? ~ �

�GP[ZDUXifQTS�Y{Z\e6U Y\]`iRQ�a � ?+G A WgShYDepQ¸mRZcP[npoTWkuH2 � �y~$w£Zp�WgmRep_`]`WMZ�UXifQpQpWM�4Wf�³ÌÇiRs�nTP[Z{iRQ6S�_`PUXifQTShY\Z{eTU Y{]bifQ jlW�§ ?+G A WMY�UMWM_`_bW�jlW�� ?+G A P[e s�iyËfWMQ j�v epQ jl]^P[mRZcP[s�s�W®UMiRs�s�epY{PywY\]bÂ�����ifepZ�UXWg_`PTa8Z{WMs0P[Zcd<epiRQTS�d<epW _:v ]`S\iRs�ifZ\npoT]`S\s�W 1 A �>�u*! A ~;Aj" � � ¿ uN5R~VWMQ4�fiR]`W
2�u-®u-! A ~;A8~�S\epZ�_`WgSrs0PyY{Z\]^UXWtS�S\UgP[_^P[]`Z\WtSMa4WXY.]`QTjleT]ÑY«jlifQTU�epQ�]`S\iRs�ifZ\npoT]`S\s�W

� A �2®u�! A ~ A Î 2�u-�u*! A ~ A ~w"Ò� � � ¿ uI5R~T�7 Q,PDPR_bifZ{S�_`W�jl]^P[mRZcP[s�s�W�UXiRs�sNelY{P[Y\]bÂ��


��:u:Ïf~��*t ? ���	 	 " ®u*! A ~�A � �	 	 " � � ¿ uN5R~
�	 �	 �	�


�
*u$Ïf~ � �	 	 " �u*! A ~;A�Î 2�u-�u*! A ~;A8~  �	 	 " � � � ¿ uI5R~���� ?+G A �
ÌÇW«jl]^P[mfZ{PRs�sDWrs�iRQ<Y{Z\W.j��W!�gxP�d<epW�� ?�G A WtS�YÇepQpW«UMiRs�n6i<S\PRQ<Y\W.UXifQpQpWM�4W.jpW.§ ?+G A �f�³v ]`QlwUXifQ4�³�WMQp]`WMQ<Y1jlW � ?+G A WtS�Y�dfeTW�QpiReTS QpWkUMiRQpQTPR]`S{S\iRQTS�nTPfS1P�npZ{]bifZ\]*ShifQ QTiRs | Z\WJjlWS\iRs�s�WXY{S�u:UXifQfY{Z{PR]bZ{WMs�WgQfY�xP�§ ?+G A ~ � �4ifQ,P°�yPRQfYcP[mfW*WtS�Y«d<e8v ]b_�WgShY«jliRQpQr�W�UXiRs�s�W�d<epi[wY\]`WMQ<Y�j�v epQ
PRZ | Z{W�u�_:v P[Z | Z{W*jle
mRZ{iRepn&W._`] | Z{W�
*u$Ïf~ $ . �/�0�� ~ca4WXY�d<epW*S\iRQ0Y{iRepZrjlW*Y{PR]b_`_bW
WgShY.P[]`QTS\]�Â�PRUM]b_`W1xPNWtS�Y{]bs�WgZg�

º.iRY\iRQ6S 
*u$Ï-5R~�_bW,QpiyË<P[eÆjlW,_$v oTiRs�iRs�iRZ{npop]^S\sDW 4 A � 7 Q¸n&WMelY0n&WMQTS\WMZkxP 
Vu:Ï-5R~UXifs�sDW1xPDepQ�S\iReTShw$mfZ\ifepn&WVjlW�UMiRQpmfZ\epWgQTUXW�jpPRQTS 
Vu:Ïf~ ��pz_8WgShY�Â�PRUM]b_`W�jlW��³�WMZ{]bqTWMZrd<epW

Vu:Ï)5R~Gµ | 
 �4�Å�
*u$Ïf~Ç�2��µ � Äi� � ±�� � � ¿�� � � � � 3	5�jl]`�4]`S\W � ± 3 � ¿ 3 � � ~�� uG�4~

���WH���H��t�GFt� H D �&��²>u � ?+G A ~ h Ï�_`iRm ? 5��� R¡�P>¥¹�4-[�c¤>=�? A�B µ$	��#[�¢[¥b�y�c�²�u � ?+G A ~ h�¶_`iRm ? 5�	�_`iRm ? � `
���y�4���&�6�Çº.i[Y{iRQTS�²®n&iRepZ�²�u � ?+G A ~c� �4iR]`WMQ<Y�Ã6Ä�3\Ã ± 3�������3hÃ ½ µ ÃTÄ
_bWtS�Shifs�sDWMY{SNj�v eTQUX]`ZcUXep]bYDjlW�_`iRQpmfepWMepZ�²�jTP[QTS � ?+G A �³ÌÇiRs�s�W � ?+G A WgShY�epQ mRZcP[nTopW
jlW�Ì�P°Ë4_bWgËRa�QTiReTSn&iRep�fiRQTSDu�d<ep]bYhY{W,xP1Y\ZcP[QTS\_`P[Y\WgZVjpPRQTS�pzs 4 A ~«ShepnTn6i<ShWgZVd<epWDÃTÄDµ �R� �¶QkZ\Wg_bWg�°PRQ<YVUXWUcopWgsD]`Q)WMQÁepQÁUcopWgs�]bQÁ]^S\S\eÁjlWJ_$v ifZ\]`mR]`QpW�jpPRQTS0_$v PRZ | Z{W�jlW®Ì�P°Ë4_bWgË¸jlW 
Vu:Ï<~ca¶QTiReTS�RiyËfiRQTS�d<epW ²�µ sD]`Q | · 
 ���· � �N�,
 ���Å�
Vu:Ï)5R~�3Q
 �4��µ �-~F3
i8xe,· h· � �Vj��WtSh]`mRQTWÇ_^P«_`iRQTmRepWgepZGjlWgS�s�i[YcS�nTP[ZGZcP[nTn6ifZhY.xP t ? jpP[Q6S�_`WrmRZ{iRepn&W�_b] | Z{W 
Vu:Ï<~c�
�4if]ÑY.jlifQTU ��µ � Ä)� � ±�� � � ¿�� � � � �
Å�
��$u:Ï<~calY{WM_�d<epW 
 �4�Å�
*u$Ï-5R~ÇWXYN· 
 ���· � ��µ)²&�
�¶Q�npZ{WMQTPRQ<Yr_`WgSrQTiRZ{sDWtSMalifQ�P

2 ½ µ � ¿Ä � � ¿ ± � � ¿¿ � � ¿�
���



WXY�P[eksDif]bQ6S«epQ�jlWgSVQpifs | Z{WgS � ± 3 � ¿ 3 � � WgShY*QpifQkQ4ep_$a>UgP[Z�
 �4 �µ �R�>O�v P[epY\Z{WNnTPRZhY�5jl]`�4]`S\W � ± 3 � ¿ 3 � � apnTPRZ�uG�l~c�TO*iRQTU 2 ½ hk5 ¿ apU[v WgShYhwXxPywzjl]`Z\W*²�hÁÏ�_`iRm ? 54�
�4] =�? A�B µ 	��fa[UXiRs�s�Wf2 ½ 9 � ¿Ä uªs�ilj75R~cafiRQD�RiR]bY³j�v P | iRZcjNd<epWr²�WtS�Y¶n6P[]`ZgaRjp]`S\iRQTS

²Dµ Ï � � ��WMs0P[Zcd<epiRQ6S�d<e8v iRQ�PDWMQ�Â�PR]ÑY
2 ¿�� 9 � ¿Ä u�sDiljv5 ¿ ~

UXW�d<ep]8]`s�np_`]`d<epW1u�nTPRS�UMiRs�np_:xWXY{WMs�WMQ<YrY\Z{]b�4]^P[_`WMs�WMQ<YtapUMP[Z�ifQ Y{Z{P°�yPR]b_`_bWVs�iljlep_`i 5 ¿ ~*�
2 � 9  � Ä0uªs�iljX5 ¿ ~T�

ONv PRelY\Z{WNn6P[Z\Y � ¿Ä � 2 ½ a�jliRQ6U�· � Ä4·��*2 � � �4eTnpn6i<ShifQTS*nTP[Z�_$v P | SheTZ{jlW�²®Í �¶_`iRm ? 5�	
_`iRm ? �TaTURv WtS�Y\w xP[w£jl]`Z{W 2 � Í A �

¿ � � _bifZ{S�· 2 ��� � Äl·lÍc5 ¿ �&O«W�_`P0UMiRQpmfZ\epWgQTUXW�npZT�WtU>�WtjlWMQ<Y\Wfa
QpifeTS�Y{]bZ{iRQTSy2 � µ  � Ä[� � _bifZ{Sy2 ½ µ � ¿Ä a>UXW�d<ep]�]`sDnT_b]^d<epW � ± µ � ¿ µ � � µ ���6URv WtS�Y_^PDUMiRQ<Y\ZcPRjp]`UXY\]`iRQ
j��WgS\]bZT�WgWR� �

º.iRY\iRQ6SGdfeTW�UMWXYhY{WrnpZ\ifn6i<Sh]bY\]`iRQ�a'��if]bQ<Y{W�xP*_$v ]`Qr�WgmfP[_`]bYp�WVu��°~ a[jliRQTQpWÇ_^P | ifZ\QTWÇ]`QlÂ°�WgZ\]`WMelwZ{W · � ?+G A ·fµ · pzs 4 A ·�h 5i� uN�f~

� � E�Y«I
	�Y�HJI�� ��Y.FNE��Y�� Y�@
�8W �ror�WMiRZtxWgsDW���Zp�WtSheT_ÑY{WVjlW�_^P�npZ{iRn&ifS\]ÑY{]bifQ
S\ep]b�yPRQfY{W0�

���WH���H��t�GFt� H D �8�TK6¤�5�f � Ï�2��b[�¢y¥`�y�cÇ§ ?�G A ¡ X�wVc�WLJL&¡QY<¡��z¡g�G R�bL V�§ ?+G A $ � ?+G
A [�¡g���

 ¤ =�? A�B,µ ��� ²>u�§ ?+G A ~�h ¿� _bifm ? · § ?+G A ·
 ¤ =�? A B µ 	���� ²>u�§ ?+G A ~�h J L � � *lu��y~ M _bifm ? · § ?+G A · C�

���y�4���&�6�8º«iReTS�jpWM�RifQTSrs�iRQ<Y\Z{WMZ�d<epW�t ?+G A WMQTmRWMQ6jlZ\W
�� � � �l� ¿ uI5R~ S\] =@? A B µ �
� � � ¿ uN5R~ S\] =@? A�B�µ 	��n�

º.iRY\ifQTS��Nt ?+G A�� _bW�S\iReTShw$mfZ\ifepn&W*WgQpmRWgQTjlZp�W«nTPRZ8t ?+G A apWMY�n6i<ShifQTS
��µ��Nt ?+G A���� ���l� ¿ uI5R~ �

��iReTZ�²�3 � Å,���p� ¿ uN5R~cafQpi[Y{iRQTS_
 ²�3 � >µÁ² � ² ¾ ± � ¾ ± _bW�UXifs�s�elYcPyY\WgepZ¶jlWr²�WMY � �[º«iReTSP[_`_`iRQTS�elY\]`_`]`S\WMZGepQTW�nTZ\ifnpZ\]M�WMYp�W³jpWgS�ShifeTShw$mfZ\ifepn6WtS�jlW�� �l� ¿ uI5R~cayWgQTUXifZ\WrjlepW�xPVO«]^Uz(lShifQ �
.%/ @��HT��0��1 � �8��u:O«]^Uz(lShifQ ���C�p�y~�K>�[¤ª�85¸��L L&�y¬�6M�\¡
P&�{¡X¬D¤�¡X�-[85 h �=`6K>�[¤ª� � ��LM�y�4uS OR�\�y��PT¡NP>�\�QP>�\¡, R¡D���p� ¿ uN5R~ `iK&¤«· �¸·Ef��C��[*¢y¥`�y�c!� ¡XX�³s¸�WMY{P | �WM_`]bWgQ�[6VXd ¡XX� S,C¢bS y¤¦�{¡�
 
 ² ± 3�² ¿  3�
 ² � 3�² L  >µ ��PT�y�l���£�y�4�² ± 3�² ¿ 3�² � 3h² L Å
� `

�R�



��iRepZ³epQpW«nTZ\Wgep�RW«jpW*UXW«Zp�WtSheT_ÑYcPyYgaf�Rif]bZ8
 �-£a 
 Ï�£�4��P�npZ{WMeT�RW«jle �ro��WMifZgxWMs�W*�VUXifQfY{]ÑwQ4epW�P[_`iRZcS³UXifs�sDWVSheT]ÑYt� �4epnpn&ifS\iRQTSÇnTPRZÇ_$v P | S\epZ{jpW*d<epWQt ?+G A Q8v WMQTmRWMQ6jlZ\W*nTPRS�UXW�d<e8v ]b_jlif]ÑY�WgQpmRWgQTjlZ{WMZtaXUXW³d<ep]fZ\Wg�4]bWgQfYÇxP�jp]bZ{W¶d<epW ��WgShY8epQ�S\iRe6S�w£mRZ{iRepn&W�npZ\ifnpZ{W¶jlW³���p� ¿ uN5R~c�
��Wgs�PRZ{d<epifQTS8d<epW*· �Æ·�h*5�f �#�TaXnTPRZÇuN�<~c�tº.iRe6S�P°�RifQTS>�4e�j�v P[elY{Z\WGn6P[Z\Y�d<epW¶_`W¶mRZcP[npoTWjlW�Ì�P°Ë4_bWgËux�u � t ?+G A � 3zt ?+G A ~ÇWtS�Y.]^Shifs�iRZ{npopW0xP � ?+G A �&ÌÇiRQ6Sh]^j��WgZ\ifQTSÇjpWMel�,UMPRS��

P4~ �l] =�? A B µ©�Ra�P[_`iRZcS0_^P Z\Wg_`P[Y\]`iRQm
 
 ² ± 3�² ¿  3�
 ² � 3h² L  �µ �fa�PRnpnp_`]`d<er�WMWÆxP d<eTP[Y\Z{W
�WM_X�WMs�WMQ<YcS�jpW�t ?+G A alÂªiReTZ\Qp]bY.epQ�UX]`ZcUXep]bY.jlW�_bifQpmReTWMepZ����DjTP[QTS � ?�G A �Tº.ifeTS�i | Y\WXwQTiRQTSgapmRZy}PRUMW�xPD_^P��¶Z{iRn&ifS\]ÑY{]bifQk���

ÏG_bifm ? 5
� ²�u � ?�G A ~i� ���
URv WtS�Y\w xP[w£jp]bZ{W 5
�Z2 � aTepQpW�UXifQ<Y\ZcPRjl]^U Y{]bifQ8�

| ~ �l] =@? A�B µ 	��fa�P[_`iRZcS�_^P�Z{WM_^PyY{]bifQ 
 
 ² ± 3h² ¿  3�
 ² � 3�² L  «µ �fa�P[nTnp_b]^d<er�WgW®xPkd<eTP[Y\Z{W
UgP[Z{Zp�WgS0j�v��WM_M�WgsDWgQ<Y{S jpWZt ?+G A ÂªifepZ\QT]ÑY�epQ UM]bZcUXep]bY�jpWk_`iRQpmfepWMepZ��fÏ jTP[QTS�� ?+G A �º«iReTS.i | Y{WMQpifQTSMaln6P[Z�_^PD�³Z\ifn6i<Sh]bY\]`iRQ®����¶_`iRm ? 5 	�_bifm ? ���Æ²>u � ?+G A ~��)�fÏ
URv WtS�Y\w xP[w£jp]bZ{W 5
� � Ï�2��[a�xP�QTiRep�fWgP[e
epQpW�UMiRQ<Y\ZcPRjl]^U Y{]bifQ8�

�

� ��1��p������� �R�*�°~�O*PRQTS�_`WgS0P[Z\Y\]^UX_`WgSDifZ\]`mR]`QTP[ep�c
 ��£a8
 &�$aG_^P�UXifQpQpWX�l]bYp�W�jlW,§ ?+G A WtS�Yj��Wgs�iRQ<Y\Zp�WMW*n6ifepZ85�fÁÏ � 28a6UMW�dfeT]8WgShY
�WM�4]^jlWMs�s�WMQ<Y.s�WM]`_b_`WMeTZ«d<epW�Qpi[Y{Z\W�o4Ë4n6iRY\o8xWgS\WjlW�_^P0�¶Z{iRn&ifS\]ÑY{]bifQ�Ïl�
Ïf~ �4] =@? A�B µ 	��Ra��Ç]`mRm<S.WMY���ifS\op]`WMZ�
Ñ���ifQ<YVj��Wgs�iRQ<Y\Zp�W�WMQ¸�����fÏ0d<epW�²>u�§ ?+G A ~���¶_`iRm ? 5'� _bifm ? ���¸ÏlapjpW�S\iRZ\Y\W�d<epW�_^PDUMiRQTShY{PRQ<Y\W0e µ L � jle �ror�WgiRZgxWMs�W��0u�iRe�jlW�_`P�¶Z{iRn&ifS\]bY\]`iRQ�Ï<~³WgShY.iRnlY{]bs0P[_`WR�

�tÏ



T Y�� Y«E�Y«B,KqY	\

b� ��������
	����������������
	���������� ��a4º.iRY\WViRQ�Y{opW*mf]bZ\Y\o i[Â �.PRs�PRQ4e+�hP[Q0mfZ{PRnpoTSga"!�`w¶�y¬�6�` � RT¡c�y� ¯ya �4WMZt� �$#
%8alQ � Ï
uh�����#�<~ a>���#�[w{���b�6�

 Ï�&����')(+*���,���-.-6a�/0�21"(3�545(�6$�7���98:(3;+�=<
<
��a �³_bWgs�WMQ<Y{PRZ\Ë�Q4eps | WMZDY\oTWMiRZ{ËRamRZ{iReTn¸Y{opWMifZ\Ë P[QTj �«P[s0P[Q4e+�hPRQÁmRZcP[npoTSga«xP nTPRZ{P°} >bY\Z{W�jpPRQTS�Ì�PRs | Z{]^jlmRWJ�«Qp]b�>��¶Z{WgS{Sg�

 �+�����>?�"'0��@A6B����4�a � Z{]bY\ops�WXY{]`UriRÂ>d<eTP[Y\WgZ\Qp]`iRQ6SMaDC��\��V�`FE��bL& f�WLHGk¢R�{RX` K>��V�`6u:Ï<~ �FIu����fÏfÏf~caTÏfÏ)�ywzÏR�fÏl�

 �-�����>?�
'&��@A6��J�34Ga.E�¤ L>¡c¢y�'O[�\�[��P6�KG¤ª� R,¢WLJ¡QY Pp�yc¤ª�:¤��WLk� M*� Rp¡0L.¢[¥b�y¤^w\Ç¡M¥b D�{RT¡c�y� ¯yaO*iy�RWMZ.�³e | _`]`UgPyY{]bifQTSMalº«WNMPO¶iRZ�(&a������)&p�

 ��)/?��>��5,�Q������RS��1"(�@A�3�[a ��WMmfep_ �PRZ\W � Z{PRnpopWMQ mRWMmfW | WMQpWgZ ��P[]`_`_bWgQ+M�WM]bY\W*s�]ÑYrs�]ÑwQp]`s0P[_`WMZ0?�Qpif_b_`WMQ��tP[op_$a&T
¤^c�`�U<`HV�L6¤ ^ ` ��¢[¥¦¥b¡�SWT
¤¦¥¦¥b¡�L�6c¡M�IOXGk¢[� R=`�a�¢R� `ZY�`«� �u����)�f�<~caTÏ��l�MwzÏ��-&p�

 �+����5�\[�]
��<�^D6�_¶a.`H�
/��3��;a;+��bF�9�c/0�31"(3�545(36³a �«P[s0P[Q4e+�hPRQ0mRZcP[npoTSga4w¶�[¬76M¤ L&¢bS�£�y� ¤ Vc¢)d�u����)&�&<~caTÏ)�p�MwzÏ��)�4�

���&���e�S�Ffg(3�
3[�;+���[a �G�lnp_`]`UM]ÑY¶UMiRQTShY\Z{eTU Y{]bifQTS�i[Â&mRZcP[npoTS�M�]bY\opifelY³S\opiRZ\Y¶UXËlUX_`WgS�P[Q6j_`iWM jlWgQTSh]bY�Ë
UMiljlWgSga�w¶�y¬�6X¤ L>¢[�£�y� ¤ Vc¢���uh���)&<Ïf~ a �4�Xwr�+&T�

 &+&���e�S�Afh(3�
3[3;a���[a �G�lnp_`]^UX]bY¶mRZ{iRepnlw$Y\oTWMiRZ{WXY{]`UgP[_4UXifQTS�Y{Z\e6U Y\]`iRQ6S�i[Â�UXiRs | ]`QTPyY{iRZ{]`PR_S{UcopWMs�WgS�P[Q6j�Y\oTWM]`Z�PRnpnp_`]`UgPyY{]bifQ�Y\i*Y\opWrjlWtSh]`mRQ�iRÂTWX�lnTPRQTjlWgZ{S�P[QTj�UXiRQ6UXWMQ<Y{Z{P[Y\iRZcSga

!�`�C��\��6X¥�`4EuL�M ` �l�\¢bLp ¬�` �F#�Q � �0u����)&)&4~cal�)�[w ���p�

 �+����Bij� ��;Ta �lepZ*_`WgSVS\iRs�s�WgS«jpW�Y\Z{iR]^S.WMYVd<eTP[Y\Z{W�UMPRZ\Zp�WgS�uh����� �4~ a�k ep�4Z{WgS �pUX]`WMQlwY\]bq6d<epWtS � iR_$�=p pZp a �4npZ{]`QpmRWgZhw � WMZ{_`PRmTa&�����+�p�
� _^P[]`Q � P[_`WXYhY{WpzQTShY\]bY\elY*jpW%�JPyY{o��WMs0P[Y\]^dfeTWgS
��epW �³sD]`_`W � Z\m<P[QTj®�R�Ì ��w�Ïb�C����º.WMe6Uco�}PyY{WM_Al �l�6p � � �
WXw£s0P[]`_G�TP[_^P[]`Q8� �°PR_bWMYhY{Wnm*epQp]`QpWf� Uco

�g�


