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T UVWXYZ[\W]YV
^ _`a_b c defcgdcbg bh`ifej k `ah lmcnh fo c bh`ifej ehmfleph qcr bf` dh ihss
cmmhmmhg dr c m_qtsh pflb` fo `ah blqdhe fo d_`m pcee_hg u vfe hwcqtsh k `f tefx_gh
cb cppht`cdsh theofeqcbph `f dlem`r mflephm i _`a `_na` ghscr cbg sfmm ehyl_ehz
qhb`m _` q cr dh bhphmmcer `f jhht `ah cxhecnh l`_s_{c`_fb fo c s_bj dhsfi |}~ k
ia_sh ofe pfbm`cb` ec`h mflephm fe mflephm cdsh `f cppfqqfgc`h mldm`cb`_cs ghscrm
_` q cr dh tfmm_dsh `f tlma `ah cxhecnh l`_s_{c`_fb ihss cdfxh �}~ u

�a_m tcthe c``hqt`m c lb_�hg themthp`_xh fb �� ��!��� (&�)��)!� k c pfbpht`
`ac` acm dhhb ghxhsfthg dr mhxhecs cl`afem fxhe ehphb` rhcem `f tefx_gh c qhcmleh
fo ehmfleph lmcnh ia_pa cghylc`hsr ehtehmhb`m `ah `ecghzf� dh`ihhb mflephm fo
g_�hehb` `rthm k `cj_bn tefthe cppflb` fo `ah_e xcer_bn m`c`_m`_pcs pacecp`he_m`_pm
cbg ylcs_`r fo mhex_ph ehyl_ehqhb`m u �ah pfbpht` acm c``ecp`hg qlpa c``hbz
`_fb cbg mfqh pe_`_p_mq k dl` _b `ah cl`afe �m x_hi `aheh _m hqhen_bn cb hshncb`
cbg tfiheols q c`ahqc`_pcs `ahfer i _`a _qtfe`cb` `hpabfsfn_pcs ctts_pc`_fbm u �`
mhhq m cttefte_c`h `f ghmpe_dh `ah tcthe cm c themfbcs x_hi k m_bph `aheh _m bf`
���� ����� �� ����� �� ����� ����� �� ��� ������  ����¡�¢¢£��¡������ ¤��¥����¡� ���� ��¦�¡� ����� § ������� �� � ��¡� ¨©©ª § ��� �� ��� ��«��  �������¡��  �¡���« ������¡� ¬������� �� ��¡�����¡ ���­���� ���� �� ®�����¯¬��� °��������«§ ±����£��� �� ²£�£�� ¨©©ª ³ � �¢ �����¥£ ��� �����¡������ �� ����� ¢ ������� ¥�� ¢ ��« ¡�¢¢���� ´ ��� µ�£��� ¥�� ��� ��� �� ­��� ���������« ¶�¢�� ¬ ��¡��� § ­���� �£������� �« ��� ¤�¢¢ ������ �¥ ��� ±£������ ¤�¢¢£������ £����²¤�  ���· �¡� ²¤¸¹© ´ ��� ����� �� �£������� �� º»¼½¾¿À»Á½ Â Ã»Ä¼ÅÆÀÇ È¾Ã¼ÅÉ ¿ÊË ÌÍÍ ÎÁ½¿»Á¼ÊÀÏ�� ´ � ´Ð´ Ñ���«§   ´ Ò�¡���« ��� � ´ Ò������Ó § Ô��£¢ � Õ �¥ Ö¼É¿Î º»¿»ÁÀ»Á½¿Î º¼½ÁÃ»É ×Ã½»ØÅÃ Â ¼»ÃÀºÃÅÁÃÀ § �Ù¥��� °��������« Ð����Ï¨©©ÚÓ § ¨Õ ¨Û ¨ÚÜ ´ Ð������� �� ������� ��¥��¢ ����� ����£�¡�� ­ ���� � ��������� ¥�� � � ����� �� ÝÞÞß àááâââ ãäÞåÞäæåç ãèåé ãåè ãêëáìíîåïë á ´

|



� ��&�� � � � �"
rh` c nhbhecssr cppht`hg gh�b_`_fb fo cb h�hp`_xh dcbgi _g`a k cbg m_bph f`ahe
oecqhifejm ofe `ah _b`heteh`c`_fb fo `ah qc`he_cs ceh phe`c_bsr tfmm_dsh u

�b �hp`_fb � ih tehmhb` fle gh�b_`_fb fo `ah h�hp`_xh dcbgi _g`a fo c mfleph k
ghmpe_dh mfqh fo _`m m_qtshe tefthe`_hm k cbg tehmhb` c xce_h`r fo hwcqtshm u �ah
h�hp`_xh dcbgi _g`a fo c mfleph ghthbgm ltfb `if oehh tcecqh`hem k ehtehmhb`_bn
c mtcph cbg `_qh mpcs_bn ehmthp`_xhsrk cbg k cm � _ddhbm �|���	 ghqfbm`ec`hm k
`a_m ghthbghbph tefx_ghm c pfbxhb_hb` `ffs ofe `ah ghmpe_t`_fb cbg cbcsrm_m fo
ehcs mflephm u �ah cttefte_c`h paf_ph fo mtcph cbg `_qh mpcsh i _ss ghthbg ltfb
pacecp`he_m`_pm fo `ah ehmfleph mlpa cm _`m pctcp_`rk dl�he m_{h k `ec
 p q _w cbg
mpahgls_bn tfs_pru

�b �hp`_fb � ih pfqtceh cbg pfb`ecm` mhxhecs qls`_tshw _bn qfghsm k cbg ghz
mpe_dh afi `ah h�hp`_xh dcbgi _g`a tefx_ghm c qhcmleh cmmf p_c`hg i _`a c mfleph
mlpa `ac` c ehmfleph pcb ghs_xhe c theofeqcbph nlcecb`hh hwtehmmhg _b `heq m fo
sfmm fe ghscr dr s_q _`_bn `ah mflephm mhexhg mf `ac` `ah_e h�hp`_xh dcbgi _g`am
mlq `f shmm `acb c `aehmafsg u �bghe g_�hehb` qfghsm `a_m ehmls` qcr dh hwz
tehmmhg cm c pfbmhexc`_xh nsfdcs dflbg k fe cm cb cmrqt`f`_p sf pcs s_q _` k fe cm cb
cttefw _q c`_fb pctcdsh fo mlpphmm_xh eh�bhqhb`m 
 dl` `ah ld_yl_`r fo `ah m_bnsh
olbp`_fbcs ofeq k ghmpe_dhg _b �hp`_fb � k _m m`e_j_bn u

�ah h�hp`_xh dcbgi _g`a fo c mfleph ghthbgm mhbm_`_xhsr ltfb `ah m`c`_m`_pcs
tefthe`_hm fo `ah mfleph k rh` `ahmh tefthe`_hm q cr bf` dh jbfib i _`a phe`c_b`rk
h_`ahe `f `ah lmhe ehmtfbm_dsh ofe `ah mfleph fe `f `ah bh`ifej u �` _m mfqh`_qhm
`aflna` `ac` `a_m s_q _`m `ah ctts_pcd_s_`r fo `ah pfbpht` u �b `ah pfb`ecerk `ah
pfbpht` _m phb`ecs `f cbr lbghem`cbg_bn fo �lm` afi ihss ghmpe_dhg c mfleph bhhgm
`f dh k cbg `f `ah g_mplmm_fb k _b �hp`_fb � k fo `ce_
 bn cbg pfbbhp`_fb cppht`cbph
pfb`efs qhpacb_mq m ofe mflephm `ac` qcr dh tffesr pacecp`he_{hg u

^ a_`` �|���	 cbg gh �hp_cbc cbg ^csecbg �|���	 tefx_gh xcslcdsh ehx_hi m fo
hces_he ifej fb h�hp`_xh dcbgi _g`am u �ah `heq _`mhso icm � em` lmhg dr � _ddhbm
cbg � lb` �|�� |	 cbg � hssr �|�� |	 _b `ah_e _bxhm`_nc`_fb fo s_bhce cppht`cbph ehz
n_fbm ofe phe`c_b dl�hehg ehmflephm k cs`aflna `ah hmmhb`_cs pfbpht` ofe lbdl�hehg
ehmflephm acg dhhb ghmpe_dhg hces_he _b `ah mhq _bcs tcthe fo �l_ �|���	 k cbg c
psfmhsr ehsc`hg bf`_fb icm ghmpe_dhg dr �l �he_b �! & �� �|�� |	 u
� ���\W]�� ��VZ� ]ZW !
�b `a_m �hp`_fb ih gh�bh `ah h�hp`_xh dcbgi _g`a cmmf p_c`hg i _`a c m`c`_fbcer
mfleph k ghmpe_dh mfqh fo _`m m_qtshe tefthe`_hm k cbg _sslm`ec`h `ah gh�b_`_fb i _`a
mhxhecs pfb`ecm`_bn hwcqtshm u
" #$ % �&� '( ')�
*h` + ,} - ./ dh `ah cqflb` fo ifej `ac` cee_xhm oefq c mfleph _b `ah _b`hexcs ,} - ./ u
0 mmlqh `ac` + ,} - ./ acm m`c`_fbcer _bpehqhb`m u 1 h�bh `ah �� ��!��� (&�)��)!� fo
`ah mfleph `f dh

2 �3 - .	 4 |
3. sfn 5 6789 :; <=>? } @ 3 - . @ A B �� B|	
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" #" � �)� ��('��
�_	 �o + ,} - ./ acm _bghthbghb` _bpehqhb`m k `ahb 2 �3 - .	 gfhm bf` ghthbg ltfb

. u
�__	 �o `aheh hw _m`m c ecbgfq xce_cdsh + mlpa `ac` + ,} - ./ 4 + . ofe . � } k `ahb

2 �3 - .	 4 2 �3. - |	 k cbg mf 2 �3 - .	 ghthbgm fb 3 - . fbsr `aeflna `ah tefglp`
3. u � `ahei _mh 2 �3�. - .	 _m m`e_p`sr ghpehcm_bn _b . u

�___	 �o + ,} - ./ 4 �	 + 	 ,} - ./ k iaheh 
+ 	 ,} - ./�	 ceh _bghthbghb` k `ahb
2 �3 - .	 4 �	 2 	 �3 - .	 B �� B�	

�_x 	 vfe cbr �whg xcslh fo . k 2 �3 - .	 _m _bpehcm_bn _b 3 k cbg s_hm dh`ihhb `ah qhcb
cbg thcj fo `ah cee_xcs ec`h qhcmlehg fxhe cb _b`hexcs fo shbn`a . 
 `ac` _m

5 + ,} - ./
. � 2 �3 - .	 � �+ ,} - ./

. �� B�	
iaheh �+ ,} - ./ _m `ah �tfmm_dsr _b�b_`h 	 hmmhb`_cs mltehqlq

�+ ,} - ./ 4 mlt �� 
 � �+ ,} - ./ � � � � } � B
�ah ofeq fo 2 �3 - .	 bhce 3 4 } _m gh`heq _bhg dr `ah qhcb k xce_cbph cbg
a_nahe qfqhb`m fo + ,} - ./ k ia_sh `ah ofeq fo 2 �3 - .	 bhce 3 4 A _m te_q ce_sr
_b�lhbphg dr `ah g_m`e_dl`_fb fo + ,} - ./ bhce _`m q cw_qlq 
 _o 2 �3 - .	 _m �b_`h
ofe mfqh 3 � } `ahb ofe n_xhb .

2 �3 - .	 4 |
. 5 + ,} - ./ � 3

�. �ce + ,} - ./ � f �3	 cm 3 � } �� B� 	
ia_sh _o 2 �3 - .	 _m dflbghg cdfxh cm 3 � A `ahb ofe n_xhb .

2 �3 - .	 4 �+ ,} - ./
. � |

3. sfn � �+ ,} - ./ 4 �+ ,} - ./�� f �|
3 � cm 3 � A B �� B�	

^e_`h 2 �} - . 	 cbg 2 �A - .	 of e `ah sfihe cbg ltthe dflbgm ehmthp`_xhsr fo `ah
ecbnh �� u�	 
 bf`h `ac` `ah qhcb ec`h 2 �} - . 	 gfhm bf` ghthbg fb . k m_bph + ,} - ./
acm m`c`_fbcer _bpehqhb`m u

�ah gh�b_`_fb �� u|	 qcr dh qf`_xc`hg _b mhxhecs icrm u �ah sfnce_`aq _p qfz
qhb` nhbhec`_bn olbp`_fb _m bc`lecssr cmmf p_c`hg i _`a `ah cgg_`_xh tefthe`r �___	 k
ia_sh `ah mpcs_bnm i _`a . cbg 3 dhnh` tefthe`_hm �_	 cbg �_x 	 ehmthp`_xhsru � eftz
he`_hm �_	� �_x 	 ceh m`ec_na`ofeiceg pfbmhylhbphm fo pfbxhw _`r cbg fo ehmls`m fb
qfqhb` nhbhec`_bn olbp`_fbm � mhh �acbn �|���	 of e mhxhecs ehshxcb` fdmhexcz
`_fbm k cm ihss cm c g_mplmm_fb fo `ah pcmh k bf` pfbm_ghehg aheh k iahb `ah _bpehqhb`m
fo + ,} - ./ qcr dh bfbzm`c`_fbceru 0 s`aflna �2 �3 - .	 - } @ 3 - . @ A 	 gfhm bf` _b
nhbhecs gh`heq _bh `ah g_m`e_dl`_fb fo �+ ,} - ./ - } @ . @ A 	 k _` of ssfi m oefq `ah
cbcsr`_p_`r fo `ah qfqhb` nhbhec`_bn olbp`_fb �� _ss_bnmshr |��� k �whep_mh �� u 	
`ac` _o 2 �3 - .	 _m �b_`h ofe 3 4 ! � } `ahb �2 �3 - .	 - } @ 3 @ ! 	 gh`heq _bhm `ah
g_m`e_dl`_fb fo + ,} - ./ cbg k ole`ahe k 2 �3 - .	 _m _b�b_`hsr g_�hehb`_cdsh i _`a ehmthp`
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	 ��hp`_xh dcbgi _g`a fo c the_fg_p mfleph u �ah mfleph tefglphm c m_bnsh
lb_` fo ifejsfcg c` `ah hbg fo hxher lb_` _b`hexcs k dl` `ah tacmh fo `ah mfleph
_m ecbgfq u �f`h `ah nefi`a fo `ah h�hp`_xh dcbgi _g`a fxhe _b`hexcsm mafe`he
`acb `ah the_fg fo `ah mfleph u

`f 3 fb `ah _b`he_fe fo `ah _b`hexcs fb ia_pa 2 �3 - .	 _m �b_`h u�flepfldh`_m �! & �� �|���	 cbg 1 l
 hsg �! & �� �|���	 acxh hwtsfehg `ah
hm`_q c`_fb fo 2 �3 - .	 ofe scenh xcslhm fo . k cbg _`m ehsc`_fb `f `ah `c_s dhacx_fle fo
ylhlhm u �b pfb`ecm` k �e_ecq cbg ^ a_`` �|���	 acxh hqtacm_mhg `ah _qtfe`cbph fo
_ghb`_or _bn `ah ehshxcb` `_q h mpcsh ofe ylhlh_bn tahbfqhbc 
 oefq ehsc`_fb �� u� 	

2 �3 - .	 4 2 �} - . 	 �| � 3
� 
 ,} - ./ � f �3	� cm 3 � }

iaheh 
 ,} - ./ 4 �ce + ,} - ./�5 + ,} - ./ _m `ah_e _bghw fo g_mthem_fb ofe pflb`m u
" #� ���� � ���
� u� u| � ���#)��  #���� 
vfe c mfleph ia_pa tefglphm � lb_`m fo ifejsfcg c` `_q hm �� � � �� -� 4 } - | - B B B� k
iaheh � _m lb_ofeq sr g_m`e_dl`hg fb `ah _b`hexcs ,} - |/ k

2 �3 - .	 4 �
. �.� � � |

3. sfn �| � � .� � �.� �� 
7 �8 � |� B �� B�	

�dmhexh `ac`
s_q=! ; 2 �3 - .	 4 7 �8 � |�3 


`ah nefi`a fo `ah h�hp`_xh dcbgi _g`a cm . ghpehcmhm _m cttcehb` _b v _n u |k ia_pa
tsf`m `ah olbp`_fb �� u�	 i_`a tcecqh`hem � 4 � 4 |u �ah qfghs acm dhhb lmhg `f
ghmpe_dh `ah tcpjh` m`ehcq m ce_m_bn oefq pfbm`cb` ec`h _bofeqc`_fb mflephm 
 ofe
c ehx_hi mhh " fdhe`m �|��� k �hp`_fb �	 u ^h macss pfbm_ghe `ah qfghs ole`ahe _b
�hp`_fbm � u� cbg � u� u|u
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�
� �� 	 � 	 ��hp`_xh dcbgi _g`a fo cb fbzf� �l_g mfleph k i _`a tcecqh`hem � 4

| - � 4 � - � 4 |} u �ah h�hp`_xh dcbgi _g`a 2 �3 - .	 cttefcpahm `ah qhcb ec`h��� �� � � 	 cm h_`ahe 3 fe . cttefcpahm {hef u

� u� u� � �� �)  #���� �fbm_ghe c m`c`_fbcer �l_g mfleph ghmpe_dhg dr c `ifzm`c`h � cejfx pac_b u �ah
`ecbm_`_fb ec`h oefq m`c`h � `f m`c`h | _m � cbg `ah `ecbm_`_fb ec`h oefq m`c`h |
`f m`c`h � _m � u ^ a_sh `ah � cejfx pac_b _m _b m`c`h | ifejsfcg _m tefglphg c` c
pfbm`cb` ec`h � 
 ia_sh _` _m _b m`c`h � bf ifejsfcg _m tefglphg u �ahb

2 �3 - .	 4 |
3. sfn � � �� � � - �� � � � hwt �� �� � �3 �� �� � . � |

| � � -

cbg
s_q=!� 2 �3 - .	 4 |

�3 ��3 � � � � � ���3 � � � � 	� � ���� 	
 � -

c phb`ecs hwtehmm_fb fo � _ddhbm cbg � lb` �|�� |	 cbg �l �he_b �! & �� �|�� |	 k cbg
`aheh fd`c_bhg oefq `ah mhq _bcs ifej fb m`f pacm`_p �l_g qfghsm fo 0b_pj �! & ��
�|���	 u �ah olbp`_fb 2 �3 - .	 _m _sslm`ec`hg _b v _n u � u� feh nhbhecssrk pfbm_ghe c m`c`_fbcer mfleph ghmpe_dhg dr c �b_`h � cejfx
pac_b i _`a m`c`_fbcer g_m`e_dl`_fb � cbg � zq c`e_w 
 k iaheh ifejsfcg _m tefglphg
c` ec`h � 	 ia_sh `ah pac_b _m _b m`c`h � u �ahb oefq `ah dcpjiceg hylc`_fbm ofe
`ah � cejfx pac_b fbh pcb ghglph �� hm_g_m �! & �� |��� k t u�� 	 `ac`

2 �3 - .	 4 |
3. sfn �� hwt ,�
 � �3	./ $� �� B 	

iaheh � 4 g_cn �� 	 		 k cbg
s_q=!� 2 �3 - .	 4 |

3 � �3	
iaheh � �3	 _m `ah scenhm` ehcs h_nhbxcslh fo `ah qc`e_w 
 � �3 �� sics_g cbg � _`ec
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�
� �� 	 � 	 ��hp`_xh dcbgi _g`a fo c �clmm_cb mfleph u �a_m hwcqtsh acm �lem`

tcecqh`he � 4 } B � 
 sfbn ecbnh feghe _m _bg_pc`hg dr `ah pfb`_blhg nefi`a
fo `ah h�hp`_xh dcbgi _g`a i _`a scenh . u

|���	 u �o � � � � 	 - � �4 |k `ahb ehsc`_fb �� u�	 dhpfqhm

2 �3 - .	 4 � � � |
3 �� � � |

. sfn �� 	 � f �|
3 � cm 3 � A

iaheh � � _m `ah `ecbm_`_fb ec`h fl` fo `ah m`c`h i _`a thcj ec`h u �acbn cbg
�afqcm �|��� k t u|}� 	 g_mplmm `a_m hwtcbm_fb _b `ah pcmh . 4 A 
 ofe c �l_g
mfleph k `ah ehshxcb` s_q _`m _b 3 cbg . pfqql`h u
� u� u� �&�  �&�  #���� 
�lttfmh `ac`

+ ,} - ./ 4 �. � � �.	
iaheh � �.	 _m bfeqcssr g_m`e_dl`hg i _`a {hef qhcb 
 cm lmlcs k `ah ocp_s_`r fo
pcsplsc`_fb lbghe �clmm_cb cmmlqt`_fbm fl`ih_nam cbr tefdshq fo _b`heteh`c`_fb
ofe bhnc`_xh _bpehqhb`m u �ahb

2 �3 - .	 4 � � 3
�. �ce � �.	 -

cbg mf 2 �3 - .	 _m gh`heq _bhg k ofe css 3 cbg . k dr `ah �em` `if `heq m fo `ah hwtcbm_fb
�� u� 	 u

�ah pcmh �ce � �.	 4 � � . pfqqfbsr ce_mhm oefq ahcxr `ec
 p qfghsm �� cee_mfb
|���	 u �ah qfeh nhbhecs pcmh �ce � �.	 4 � � .�� ce_mhm iahb `ah tefphmm � _m
oecp`_fbcs � efib_cb qf`_fb k i _`a �lem` tcecqh`he � 	 �} - |	 u �ahb

2 �3 - .	 4 � � � � 3
� .�� 
� - �� B�	
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� �� 	 � 	 ��hp`_xh dcbgi _g`a fo cb fbzf� the_fg_p mfleph u �f`h `ah _bpehcmh fo
`ah h�hp`_xh dcbgi _g`a cm . h_`ahe ghpehcmhm dhsfi `ah the_fg fo `ah mfleph k
fe _bpehcmhm `ficegm `ah _b`hexcs fxhe ia_pa `ah mfleph ehqc_bm �fb � fe �f� �u

cbg `ah dhacx_fle fo 2 �3 - .	 cm . � A ghthbgm ltfb iah`ahe � @ �� k � 4 ��fe � � �� u " hmthp`_xhsr s_q =!� 2 �3 - .	 _m �b_`h cbg gfhm bf` ghthbg ltfb 3 k cm
_b hwcqtsh �_	 
 fe `ah s_q _` ghthbgm ltfb 3 k cm _b hwcqtsh �__	 
 fe 2 �3 - .	 nefi m
cm c oecp`_fbcs tfihe fo . u �ah `a_eg pcmh hwa_d_`m sfbn ecbnh feghe ��feefm
|��� 
 ^ _ss_bnhe |���	 k cbg acm dhhb teftfmhg cm c qfghs ofe � `ahebh` `ec
 p
gc`c �^ _ss_bnhe �! & �� |���	 u v _n u � _sslm`ec`hm `ah ofeq �� u�	 i_`a tcecqh`hem
� 4 } B � k � 4 | cbg � � 4 } B�� u�flepfldh`_m cbg ^hdhe �|���	 k ^hdhe �|���	 g_mplmm `ah cttefw _qc`_fb fo
`ah h�hp`_xh dcbgi _g`a fo cb ced_`ecer m`c`_fbcer mfleph dr c �clmm_cb mfleph
i _`a nhbhecs cl`f pfxce_cbph m`elp`leh k lm_bn `ah �em` `if `heq m fo `ah hwtcbz
m_fb �� u� 	 u

^h macss pfbm_ghe �clmm_cb qfghsm ole`ahe _b �hp`_fbm � u| u� k � u� u� k � u� u|k � u� k
� u� u| cbg � u� u� u
� u� u� �����& � #� �#�  #���� 
�lttfmh bhw` `ac` c mfleph cs`hebc`hm dh`ihhb sfbn the_fgm _b cb �fb � m`c`h k
iaheh _` dhacxhm cm c mfleph i _`a h�hp`_xh dcbgi _g`a 2 � �3 - .	 k cbg sfbn the_fgm
_b cb �f� � m`c`h k iaheh _` tefglphm bf ifejsfcg u *h` � dh `ah teftfe`_fb fo `_q h
mthb` _b `ah �fb � m`c`h u �ahb ofe xcslhm fo . mq css pfqtcehg i _`a the_fgm mthb`
_b cb �fb � fe �f� � m`c`h k

2 �3 - .	 4 |
3. sfn �| � � �hwt 
3.2 � �3 - .	� � |�� B �� B� 	

v_n u � _sslm`ec`hm `a_m olbp`_fb iahb � 4 } B}� cbg 2 � �3 - .	 _m n_xhb dr hwtehmm_fb
�� u�	 i_`a � 4 �} - � 4 |u

�ah cdfxh hwcqtsh macehm m_q _sce_`_hm i _`a hwcqtshm � u� u| k � u� u� fe � u� u� k
fxhe mafe` k _b`heqhg_c`h fe sfbn `_q h mpcshm ehmthp`_xhsru �dmhexh `ac` `ah pfbz
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m`elp`_fb pcb dh hbgshmmsr ehthc`hg 
 `ah �fb � the_fg fo c �l_g mfleph qcr c` c
�bhe `_q h mpcsh ctthce cm c the_fg_p mfleph k iafmh dlem`m q cr `ahqmhsxhm acxh
m`elp`leh fb c m`_ss �bhe `_qh mpcsh k cbg mf fb u �r xce_c`_fbm fo `a_m a_hecepa_pcs
pfbm`elp`_fb _` _m tfmm_dsh `f gh�bh mflephm iafmh h�hp`_xh dcbgi _g`a 2 �3 - .	qcr ehmhqdsh cbr fe css fo v _nlehm |k � k � cbg � k ghthbg_bn fb `ah ecbnh fo 3
cbg . xcslhm tsf``hg u
" #� � ���� ��) ������
0 tef phmm + ,} - ./ i_`a m`c`_fbcer _bghthbghb` _bpehqhb`m _m pcsshg c � ���" � �#��  

cm bf`hg _b tefthe`r �_	 k ofe mlpa c tef phmm 2 �3 - .	 gfhm bf` ghthbg ltfb . u ^h
acxh mhhb fbh hwcqtsh 
 `ah �clmm_cb mfleph fo �hp`_fb � u� u� i_`a �ce � �.	 4 � � . u
0 pfqtflbg �f_mmfb mfleph i _ss tefx_gh cbf`ahe hwcqtsh k cbg `ahmh `if pcmhm
hmmhb`_cssr hwaclm` `ah ofeq m `ac` 2 �3 - .	 4 2 �3	 k mcrk qcr `cjh u
� u� u| %#'�#��) � #�  #�  #���� 
�o

+ ,} - ./ 4 � 	=
�
�� �


�
iaheh 
 � - 
 � - B B B ceh _bghthbghb` _ghb`_pcssr g_m`e_dl`hg ecbgfq xce_cdshm i _`a
g_m`e_dl`_fb olbp`_fb � k cbg � �.	 _m cb _bghthbghb` �f_mmfb tefphmm fo ec`h � k
`ahb

2 �3	 4 |
3
� �78� � |	� �� �� 	 B

vfe hwcqtsh k _o 
 � - 
 � - B B B ceh hwtfbhb`_cssr g_m`e_dl`hg i _`a tcecqh`he � k `ahb
2 �3	 4 �� � 3 of e 3 @ � B �� B|} 	

� u� u� ��� ��!� �" )��� �(��  #���� 
�o + ,} - ./ acm m`c`_fbcer _bghthbghb` _bpehqhb`m k `ahb + ,} - |/ _m _b�b_`hsr g_z
x_m_dsh u � hbph k dr `ah * �hxr�� a_bpa_b ehtehmhb`c`_fb fo cbr _b�b_`hsr g_x_m_dsh
ecbgfq xce_cdsh cm `ah s_q _` fo c q _w`leh fo pfqtflbg �f_mmfb ecbgfq xce_cdshm
�vhsshe |� |k �act`he �� ��	 k

2 �3	 4 � � � � 3
� � |

3
� ��

� �78� � |	�� �� 	 �� B||	

_m `ah qfm` nhbhecs ofeq tfmm_dsh ofe 2 �3	 k iaheh � ��	 _m c qhcmleh fb ��A -A 	 u
�o k _b cgg_`_fb k `ah _bpehqhb`m fo + ,} - ./ ceh bfbzbhnc`_xh k `ahb `ah qfm`

nhbhecs ofeq tfmm_dsh ofe 2 �3	 _m
2 �3	 4 � � |

3
� �
;

�78� � |	�� �� 	
iaheh � � �	 _m c qhcmleh fb �} - A 	 
 _` ofssfi m `ac` 2 �3	 _m pfbxhw k cbg _bghhg `ac`



� #!� #� �� ��!��� � &�)��)!� �
css ghe_xc`_xhm ceh tfm_`_xh u vfe hwcqtsh k _o � 4 } cbg �� �� 	 4 �
�7
��� k `ahb

2 �3	 4 � |
3 sfn �| � 3	

cbg + ,} - ./ _m c ncqqc tef phmm k i _`a _bpehqhb`m g_m`e_dl`hg cm ncqqc ecbgfq
xce_cdshm �� _bnqcb |��� k �act`he � k� 	 u �o � �

;
�� �� 	 4 A k cm ofe `ah ncqqc

tefphmm k `ahb �lqtm fo + ,} - ./ ceh hxheriaheh ghbmh u �lqtm fo ah_na` nehc`he
`acb � of eq c �f_mmfb tef phmm fo ec`h � �� �� �� 	 u
" #� �) �'� '�� ��� ���� '��
�cr `ac` c m`c`_fbcer mfleph _m �# ����) (" �&�&' �!�� �� - � 	 _o

�+ ,} - ./ � �. � � } @ . @ A - �� B|�	
fe k hyl_xcshb`srk

2 �A - .	 � � � �
. } @ . @ A B

�ah tcecqh`hem � cbg �� � |	�� ceh `ah � �&� ��� � �&!� cbg �� � � )� �&" �&��&!�#�
!# ���&��� fo ��� " hpfqqhbgc`_fb �� | �|���	 u vfe hwcqtsh k `ah the_fg_p mfleph
ghmpe_dhg _b �hp`_fb � u� u| _m tfs_phg dr tcecqh`hem �� - � 	 tefx_ghg � 	 �
 cbg
� 	 � u 0 �l_g mfleph k cm ghmpe_dhg _b �hp`_fb � u� u� k _m tfs_phg dr tcecqh`hem
�� - � 	 tefx_ghg � 	 qcw 	 �� 	 � u

�flephm ia_pa gf bf` mc`_mor pfbm`ec_b` �� u|�	 qcr dh  �&� �) `f gf mf k dr
h_`ahe ghscr_bn fe g_mpceg_bn mfqh fo `ah cee_x _bn ifejsfcg u �b nhbhecs k mact_bn
i _ss cs`he `ah h�hp`_xh dcbgi _g`a fo c mfleph ofe scenhe xcslhm fo 3 k cbg fb mafe` k
_b`heqhg_c`h cbg sfbn `_qh mpcshm k cm ih bhw` _sslm`ec`h u

�lttfmh `ac` c mfleph _m macthg `f pfbofeq i _`a tcecqh`hem �� - � 	 dr tcmmcnh
`aeflna c ghx_ph `ac` ghscrm fe g_mpcegm mfqh fo `ah ifejsfcg u *h` + 8� ,} - ./ - . �
} k ghmpe_dh `ah m`c`_fbcer ghtce`leh m`ehcq oefq `ah ghx_ph k `ah  �&� �) tefphmm k
cbg sh` 28� �3 - .	 dh _`m h�hp`_xh dcbgi _g`a u �_bph } � + 8� ,} - ./ � � .� � k c m_qtsh
ltthe dflbg _m

28� �3 - .	 � |
3. sfn �| � .2 8� �} - . 	�. � � �78	�=�
 
 � |� 

iaheh 28� �} - . 	 _m `ah qhcb ec`h fo `ah macthg tef phmm u �wcqtsh � u� u| _sslm`ec`hm
`ac` `a_m dflbg qcr dhpfqh `_na` cm . cttefcpahm {hef u

�f hwtsfeh `ah _qtcp` fo mact_bn c` _b`heqhg_c`h `_qh mpcshm ih ghmpe_dh c
m_qtsh hwcqtsh u �fbm_ghe c * �hxr tef phmm k macthg dr tcmmcnh `aeflna c ylhlh
i _`a mhex_ph ec`h � u �ah ylhlh m_{h _m c � cejfx tef phmm 
 cmmlqh ole`ahe `ac`
_` q cr dh ehtehmhb`hg dr c m`c`_fbcer � cejfx pac_b i _`a � zq c`e_w 
 k ofe hwcqz
tsh `ah � zqc`e_w fo cb � �� �| ylhlh ofe `ah cee_xcs tef phmm shcg_bn `f hwtehmz
m_fb �� u|} 	 u �ahb `ah macthg tef phmm pcb dh ghmpe_dhg cm c �l_g mfleph k tfmm_dsr
i _`a _b�b_`h m`c`h mtcph u �bghhg `ah macthg tef phmm _m �lm` cb cs`hebc`_bn ehbhics
tefphmm k `cj_bn `ah shxhs � ofe c dlmr the_fg cbg `ah shxhs } ofe cb hwtfbhb`_cssr
g_m`e_dl`hg _gsh the_fg u �o 28� �3 - .	 _m `ah h�hp`_xh dcbgi _g`a fo `ah ghtce`leh



|} ��&�� � �� �"
m`ehcq oefq `ah ylhlh k `ahb 28� �3 - .	 qcr dh pcsplsc`hg oefq hwtehmm_fb �� u 	 k
iaheh � 	 `cjhm xcslhm } fe � u

1 h �hp_cbc �! & �� �|���	 acxh hw`hbm_xhsr hwtsfehg `ah _qtcp` fo mact_bn fb
`ah s_q _`_bn ofeq fo `ah h�hp`_xh dcbgi _g`a cm . � A u 0b hwcqtsh fo `ah_e
ehmls`m _m `ac` c �clmm_cb mfleph k i _`a h�hp`_xh dcbgi _g`a 2 �3 - .	 4 � � � � 3�� k
macthg dr tcmmcnh `aeflna c ylhlh i _`a mhex_ph ec`h � k acm

28� �3 - A 	 4 � � � � 3
� 3 @ � � �

� � �� u|�	
4 � � �� � � 	�

�� � 3 f`ahei _mh B �� u|� 	
� feh nhbhecssrk gh �hp_cbc �! & �� �|��� 	 pfbm_ghe c i _gh pscmm fo cee_xcs tef phmmhm
ofe ia_pa 2 �3 - A 	 @ A of e mfqh 3 k cbg mafi `ac` 28� �3 - A 	 4 2 �3 - A 	 ofe xcslhm
fo 3 shmm `acb c pe_`_pcs shxhs k ia_sh cdfxh `a_m shxhs `ah _qtcp` fo `ah thcj ec`h
� _m ohs` cbg 28� �3 - A 	 4 � � �

�3 k iaheh `ah pfbm`cb`
�

qcr dh pcsplsc`hg u �hh
gh �hp_cbc cbg ^csecbg �|���	 of e ole`ahe g_mplmm_fb fo mact_bn u
� � [ �W]���� ]V� � YZ� �!
�b `a_m �hp`_fb ih mlttfmh `ah cee_xcs tef phmm _m

+ ,} - ./ 4 ��
	� �

�
�	� � + 	 	 ,} - ./ �� B|	

iaheh �+ 	 	 ,} - ./ 		 	 ceh _bghthbghb` tef phmmhm i _`a m`c`_fbcer _bpehqhb`m iafmh
g_m`e_dl`_fbm qcr ghthbg ltfb � dl` bf` ltfb � k cbg `ac` `aheh _m c ehmfleph `ac`
acm `f pfth i _`a `ah cnnehnc`h cee_x _bn m`ehcq fo ifej u ^h _b`heteh` �	 cm `ah
blqdhe fo mflephm fo `rth � k cbg macss i e_`h 2	 �3 - .	 of e `ah h�hp`_xh dcbgi _g`a
fo c mfleph fo `rth � u �alm

2 �3 - .	 4
��
	� �

�	 2	 �3 - .	 B �� B�	

^h macss hwtsfeh mhxhecs qls`_tshw _bn qfghsm k cbg macss dh _b`hehm`hg _b `ah
ehsc`_fbma_t dh`ihhb pfbm`ec_b`m fo `ah ofeq

��
	� �

�	 2	 �3� - .� 	 � � � �� B�	

ofe fbh fe mhxhecs paf_phm fo �3� - .� - � � 	 cbg `ah cppht`cbph ehn_fb k gh�bhg cm `ah
mh` fo xhp`fem �� � -� � - B B B - � � 	 ofe ia_pa c n_xhb theofeqcbph k ghmpe_dhg _b `heq m
fo ylhlh_bn ghscr fe dl�he fxhe�fi k pcb dh nlcecb`hhg u

�b �hp`_fb � u| ih ghmpe_dh `ah ehmls` fo �l_ �|��� k |��} 	 ia_pa hm`cds_mahm
_bhylcs_`r �� u�	 cm c pfbmhexc`_xh dflbg fb `ah bfbzs_bhce cppht`cbph ehn_fb ofe
c dl�heshmm qfghs u �b �hp`_fb � u� k dcmhg fb � hssr �|�� |	 k ih mhh ehsc`_fb �� u�	
hqhenh cm `ah s_bhce s_q _`_bn ofeq fo k cbg cm c pfbmhexc`_xh dflbg fb k `ah cpphtz



� #!� #� �� ��!��� � &�)��)!� ||
`cbph ehn_fb ofe c dl�hehg qfghs i _`a * �hxr _btl` u 0 s_bhce s_q _`_bn ofeq icm
hm`cds_mahg ofe qfeh nhbhecs _btl` tef phmmhm k _bpslg_bn `ah �l_g mflephm m`lg_hg
_b gh`c_s dr � _ddhbm cbg �lb` �|�� |	 cbg � sics_g cbg � _`ec �|���	 k dr � hz
m_g_m �! & �� �|���	 
 ih ehx_hi `a_m ehmls` _b �hp`_fb � u� k `fnh`ahe i _`a _`m ehphb`
nhbhecs_{c`_fb dr 1 l
 hsg cbg � ��fbbhss �|���	 u �b `ah qfghsm fo �hp`_fbm � u|
cbg � u� `_q h mpcshm hmmhb`_cssr ghnhbhec`h 
 `ah `_qh mpcsh .� ctthce_bn _b �� u�	
cttefcpahm {hef fe _b�b_`ru �b �hp`_fbm � u� cbg � u� ih ghmpe_dh `if `ecp`cdsh
qfghsm _sslm`ec`_bn tahbfqhbc iahb `_qh mpcshm gf bf` ghnhbhec`h u �b �hpz
`_fb � u� ih g_mplmm `ah _qtfe`cb` ehphb` ehmls`m fo �f`x_`pa cbg 1l
 hsg �|���	 k
�_qfb_cb cbg �l_dhe` �|���	 cbg �flepfldh`_m cbg ^hdhe �|���	 fb cb cmrqtz
`f`_p ehn_qh iaheh `ah ofeq �� u�	 hqhenhm k ofe �b_`h xcslhm fo .� k cm c `cbnhb` `f
`ah s_q _`_bn cppht`cbph ehn_fb u �b �hp`_fb � u ih de_h�r g_mplmm te_fe_`r qfghsm k
ia_pa tefx_gh ole`ahe _qtfe`cb` hwcqtshm iaheh mhxhecs pfbm`ec_b`m fo `ah ofeq
�� u�	 qcr dh bhhghg `f cttefw _qc`h `ah cppht`cbph ehn_fb u� #$ ��������� � )����
^h sffj � em` c` c m_qtsh qfghs iaheh

+ 4
��
	� �

� 
�	� � + 	 	
cbg + 	 	 ceh _bghthbghb` ecbgfq xce_cdshm i _`a mpcshg sfnce_`aq _p qfqhb` nhbz
hec`_bn olbp`_fbm

2	 �3	 4
|
3 sfn 5 ,789 
 � / B �� B� 	

^h q_na` mlttfmh `ac` + 	 	 _m `ah _bm`cb`cbhflm cee_xcs ec`h fo ifej oefq c
mfleph fo `rth � c` c dl�heshmm ehmfleph fo pctcp_`r � k pfeehmtfbg_bn `f `ah paf_ph
2	 �3	 4 s_q =! ; 2	 �3�. - .	 u 0 s`hebc`_xhsr ih q _na` mlttfmh `ac` + 	 	 ,} - ./ 4 + 	 	 . kmf `ac` 2	 �3�. - .	 4 2	 �3	 of e css xcslhm fo . u�ahebf� �m dflbg n_xhm

sfn � �+ 	 � � � sfn 5 678	9 
� 
? 4 3 
2 �3	 � � � �� B�	
iaheh 2 �3	 4 � 	 �	 2	 �3	 u �alm `ah pfbm`ec_b` sfn � �+ 	 � � � �� i_ss phez
`c_bsr dh mc`_m�hg _o `ah xhp`fe � 4 �� � - � � - B B B -� � 	 s_hm i _`a_b `ah mh`

� 4 �� 
 _bo
8

�3 
 ��
	� �

�	 2	 �3	 � � �� � �� � �� B�	

iaheh `aeflnafl` � 	 } u �ah ehn_fb � acm c pfbxhw pfqtshqhb` _b � �� k m_bph
`a_m pfqtshqhb` _m gh�bhg cm `ah _b`hemhp`_fb fo � �� i_`a c ocq _sr fo acsozmtcphm u
�ah acsozmtcph `flpa_bn c` c tf_b` � � fb `ah dflbgcer fo `ah ehn_fb � _m

��
	� �

�	 2	 �3� 	 � � � �3� - �� B 	
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iaheh 3� c``c_bm `ah _b�qlq ctthce_bn _b ehsc`_fb �� u�	 i_`a � ehtscphg dr � � u
�alm pfbg_`_fb �� u 	 _m c pfbmhexc`_xh nsfdcs dflbg k fo `ah ofeq �� u�	 k fb `ah
cppht`cbph ehn_fb 
 _o � mc`_m�hm `a_m pfbg_`_fb `ahb `ah theofeqcbph nlcecb`hh
sfn � �+ 	 � � � �� _m cmmlehg u

*h` � �
�
-� 	 dh `ah mldmh` fo � �� mlpa `ac` � 	 � �

�
-� 	 _qts_hm sfn � �+ 	

� � � �� u �ahebf� �m `ahfehq �� _ss_bnmshr |���	 n_xhm `ac`

s_q�!� |
� sfn � � ��

	� �
� 
��	� � + 	 	 	 �� � 4 _bo

8
�3 
 ��

	� �
�	 2	 �3	 � � �� B �� B�	

�wpht` _b `ah `e_x _cs p_eplqm`cbphm iaheh `ah _b�qlq _m {hef fe q _blm _b�b_`r fe
iaheh c mfleph `rth acm {hef qhcb ec`h k `ah _b�qlq �� u�	 _m m`e_p`sr _bpehcm_bn
_b hcpa pfqtfbhb` fo � u �` of ssfi m `ac`

s_q�!� � �
�
� - �� 	
� 4 � - �� B� 	

cbg _b `a_m mhbmh `ah cttefw _qc`_fb shcg_bn `f `ah ehn_fb � dhpfqhm qfeh cpz
plec`h cm `ah blqdhe fo mflephm _bpehcmhm k cbg `ah `c_s tefdcd_s_`r ghpehcmhm u

�ah pfbxhenhbph m`c`hqhb` �� u� 	 ehyl_ehm c pfqqhb` fb `ftfsfnru �aeflnaz
fl` ih macss lmh `ah � clmgfe� g_m`cbph �� m �cmj �ce |� �	 `f gh�bh c tmhlgfzqh`e_p
fxhe `ah mh` fo mldmh`m fo � �� u �a_m _bglphm c `ftfsfnr fxhe `ah ylf`_hb` mtcph
ofeqhg dr _ghb`_or _bn mldmh`m fo � �� ia_pa maceh `ah mcqh psfmleh u �le bf`c`_fb
i _ss lmh c mldmh` fo � �� `f ehtehmhb` _`m hyl_xcshbph pscmm 
 `ah _b`hemhp`_fb fthecz
`fe k cm i _ss ctthce _b ofe hwcqtsh ehsc`_fb �� u��	 k _m gh�bhg fb hyl_xcshbph pscmmhm
_b `ah bc`lecs icr lm_bn � �# �) mldmh`m fo � �� cm ehtehmhb`c`_xhm u �alm s_q _`m mlpa
cm �� u� 	 ceh lb_bofeqc`_xh cdfl` `ah s_q _`_bn dhacx_fle fo theofeqcbph qhcmlehm
c` tf_b`m fb `ah dflbgcer fo `ah mh` � u
� u|u| � !��&' (& �) ' �& ��� 
�ah g_mplmm_fb shcg_bn `f ehsc`_fb �� u� 	 pfbphebhg c ehmflephzdcmhg pfbnhm`_fb
qhcmleh k `ah tefdcd_s_`r fo ehmfleph fxhesfcg k ec`ahe `acb c m`ehcqzdcmhg pfbz
nhm`_fb qhcmleh k mlpa cm `ah teftfe`_fb fo ifej oefq cb cee_x _bn m`ehcq `ac`
_m sfm` u �f pfbxhe` oefq ehmflephzdcmhg qhcmlehm `f m`ehcqzdcmhg qhcmlehm ehz
yl_ehm `if m`htm 
 ehsc`_bn `ah hwthp`hg m_{h fo fxhesfcgm `f `c_s tefdcd_s_`_hm fo
fxhesfcgm 
 cbg g_x_g_bn dr m`ehcq ec`hm u

vefq �ahebf� �m dflbg `ah hwthp`hg ec`h fo sfcg sfmm
5 �+ � � 	� 4 � �

;
� �+ 	 � � � ���

� � �
;

hwt �3 
2 �3	 � �� � � 	����
4 |

3 hwt �3 
2 �3	 � � �� B



� #!� #� �� ��!��� � &�)��)!� |�
^h ghglph `ac`

5 �+ � � 	� � |
3� hwt �3� 
2 �3� 	 � � �� �� B|} 	

iaheh 3� c``c_bm `ah _b�qlq _b �� u�	 u �alm _o pfbg_`_fb �� u 	 _m mc`_m�hg k cbg
ahbph � �+ � � � � 7
� _m cmmlehg k `ahb csmf cmmlehg _m `ac` 5 �+ � � 	� �7
� �3� u � f`h `ac` `ah teftfe`_fb fo sfcg sfm` _m �lm` 5 �+ � � 	� �5 + u *h`
� 8= �� - � 	 dh `ah mldmh` fo � �� k mlpa `ac` � 	 � 8= �� -� 	 _q ts_hm `ac` `ah tefz
tfe`_fb fo ifej sfm` _m bf` nehc`he `acb 7
� u �ahb c ole`ahe pfbmhylhbph fo�ahebf� �m `ahfehq _m `ac`

s_q�!� � 8= ��� - �� 	
� 4 � B

� u|u� �'� �#��) &�� �#� �' &!�#� 
�ah _bhylcs_`_hm �� u�	 cbg �� u|} 	 tefx_gh dflbgm fb tefdcd_s_`r fo ehmfleph fxhez
sfcg fe `ah teftfe`_fb fo ifej sfm` 
 psfmhsr ehsc`hg !��!�) &�� �#� �' &!�#� qcr dh
ghxhsfthg dr xce_flm `hpab_ylhm ehx_hihg dr " h_g �|��� k �hp`_fb � u�	 k �lpjshi
�|��} k �act`he � ��	 k cbg �hbmhb �|���	 u vfe hwcqtsh `ah hm`_q c`hm

� �+ 	 � 	 � |
3� ���� � �3� 		 	
 78� 	� 	8� 

� 
 �� B||	

cbg
5 �+ � � 	� �

|
3�� ���� � �3� 		 	
 78� 	� 	8� 

� 
 - �� B|�	

iaheh � � �3	 4 � 

� 8
 �32 �3		 k acxh dhhb g_mplmmhg dr �l_ �|���	 k "fdhe`m �|��� k

t u |��	 k cbg � ml cbg ^csecbg �|���	 
 `ah tehocp`fe fo `ah hwtfbhb`_cs `heq
pfbm_ghecdsr _qtefxhm cpplecpru �f`h `ac` `ah tehocp`fe ghthbgm ltfb iah`ahe
`ah qhcmleh fo _b`hehm` _m ehmflephzdcmhg fe m`ehcqzdcmhg u
� u|u� ��� �#� �' &!� ����&��!"
�fi ihss cttefw _q c`hg _m `ah ehn_fb �� u�	 dr `ah s_bhcesr pfbm`ec_bhg ehn_fb
�� u 	� �fqh _bm_na` qcr dh fd`c_bhg oefq `ah �clmm_cb pcmh k iaheh hwts_p_`
pcsplsc`_fbm ceh hcmr `f theofeq u �lttfmh `ac`

2	 �3	 4 �	 � 3� �	
� -

pfeehmtfbg_bn `f c bfeqcssr g_m`e_dl`hg sfcg i _`a qhcb �	 cbg xce_cbph � �	 u
�ahb `ah ehn_fb �� u�	 dhpfqhm�

	
�	 �	 � ��� �

	
�	 � �	 	 	
 � � B �� B|�	

�ah `cbnhb` tscbh c` c tf_b` � � fb `ah dflbgcer fo `ah ehn_fb �� u|�	 _m fo `ah
ofeq �� u 	 i_`a

3� 4 � � � 	 � �	 �	� 	 � �	 � �	



|� ��&�� � �� �"
cbg ahbph

2	 �3� 	 4 �	 � �
� �	

� �| � � � 	 �� B|� 	
iaheh � � 4 � 	 � �	 �	 �� k `ah `ec
 p _b`hbm_`ru �alm `ah pfh
 p_hb`m �� u|�	 i_ss dh
ehsc`_xhsr _bmhbm_`_xh `f `ah `ec
 p q _w � � k tefx_ghg �| � � � 	
� gfhm bf` xcer `ff
nehc`sr i _`a � � k fe k hyl_xcshb`srk tefx_ghg `ah `ec
 p _b`hbm_`r _m bf` `ff psfmh `f
| fb `ah dflbgcer fo `ah cppht`cbph ehn_fb u

*h` � � 4 � � �
�3� k `ah �� ��!��� �&�&��!" ctthce_bn fb `ah e_na` acbg m_gh

fo _bhylcs_`r �� u 	 u �ahb
� � 4 � � �

� 	 � �	 � �	
� �| � � � 	

4 � � �
xce_cbph fo sfcg

qhcb oehh pctcp_`r B
^h macss ehohe cnc_b `f `a_m m_qtsh qfghs _b �hp`_fbm � u� u| cbg � u� u� u� #" ����$ � )����� hw` mlttfmh `ac` hcpa fo `ah tef phmmhm + 	 	 ,} - ./ acm _bghthbghb` _bpehqhb`m k cm
g_mplmmhg _b �hp`_fb � u� k cbg i e_`h 2	 �3	 4 2	 �3 - .	 k 2 �3	 4 2 �3 - .	 u *h` 
 dh
g_m`e_dl`hg cm `ah m`c`_fbcer ifejsfcg _b c ylhlh i _`a c mhexhe fo pctcp_`r �
cbg cb _b�b_`h dl�he k ohg dr `ah cee_xcs m`ehcq + ,} - ./ u �� feh ofeqcssr ih pflsg
gh�bh `ah ylhlh m_{h c` `_q h � cm
 �� 	 4 �+ ,} - � / � � � 	 � _bo

;�=��
�+ ,} - ./ � � .� -

cbg sh` � � A� mhh � cee_mfb |��� k t u |� k fe 0 mqlmmhb |�� k �act`he ��� k  �� u	
�ahb `ah �fsscp{hj�� a_bpa_b ofeqlsc �mhh k ofe hwcqtsh k 0 mqlmmhb |�� k t u �}� k
fe � hssc cbg ^ a_`` |���	 _m m_qtsr

5 ,78� / 4 � � 2 �} 	
� � 2 �3	 B �� B|�	

� ecq �he �m hm`_q c`h �vhsshe |� |	 ghmpe_dhm `ah `c_s dhacx_fle fo `ah g_m`e_dlz
`_fb ofe 
 u �lttfmh `aheh hw _m`m c �b_`h pfbm`cb`

�
mlpa `ac` 2 �� 	 4 � k cbg

mlttfmh `ac`
�

_m _b `ah _b`he_fe fo `ah _b`hexcs fb ia_pa 2 �3	 _m �b_`h k mf `ac`
2 � �� 	 _m bhphmmce_sr �b_`h u �ahb � ecq �he �m hm`_q c`h _m

� �
 	 �� �
� � 2 �} 	
�2 � �� 	

7
	� cm � � A B �� B|�	
*h` � �

�
- �	 dh `ah mldmh` fo � �� mlpa `ac` � 	 � �

�
- �	 _q ts_hm sfn � �
 	 �� ��� u �ahb c pfbmhylhbph fo � ecq �he �m hm`_q c`h _m `ac`

s_q�!� � �
�
� - �� 	 4 � - �� B| 	



� #!� #� �� ��!��� � &�)��)!� |�
iaheh

� 4 �� 
 �
	

�	 2	 ��� � � � � - �� B|�	

cnc_b c ehn_fb gh�bhg dr c pfbm`ec_b` fo `ah ofeq �� u�	 u � hssr �|�� |	 bf`hm `ac`
� � � �

�
- �	 k cbg mf `ah s_bhcesr pfbm`ec_bhg ehn_fb � _m c pfbmhexc`_xh nsfdcs

dflbg k cm ihss cm cb cmrqt`f`_p s_q _` u
� u� u| � �� �!� (�� �� 
�ah cdfxh g_mplmm_fb pfbphebhg `ah teftfe`_fb fo `_qh `ah dl�he f ppltcbpr
hwphhghg c shxhs � k _b c ylhlh i _`a cb _b�b_`h dl�he u � hw` ih pfbm_ghe iac`
actthbm _o `aheh _m c �b_`h dl�he fo m_{h � k cbg cbr hwphmm ifejsfcg fxhe `a_m shxhs
_m sfm` u �f`h `ac` ih pcb pfbm`elp` c mcqtsh tc`a fo `a_m tef phmm oefq `ah mcqtsh
tc`a fo cb � �� �| ylhlh i _`a _b�b_`h dl�he 
 �lm` ehqfxh `ah `_q h _b`hexcsm
iahb `ah ifejsfcg _m cdfxh � u �ac` `a_m pfbm`elp`_fb ifejm _m c pfbmhylhbph
fo `ah m_qtsh elsh ofe fxhe�fi k cbg `ah cmmlqt`_fb `ac` `ah cee_xcs tef phmm
acm _bghthbghb` _bpehqhb`m u �ah m`c`_fbcer g_m`e_dl`_fb ofe `ah ifejsfcg _b cb� �� �| ylhlh i _`a �b_`h dl�he � _m `alm fd`c_bhg oefq `ac` ofe `ah _b�b_`h dl�he
pcmh dr pfbg_`_fb_bn fb `ah hxhb` `ac` `ah ifejsfcg gfhm bf` hwphhg � u vefq� ecq �he �m hm`_qc`h �� u|�	 _` pcb dh ghglphg `ac` `ah teftfe`_fb fo ifejsfcg sfm`
i _`a c �b_`h dl�he fo m_{h � k � ��	 k mc`_m�hm� ��	 � � �� � 2 �} 		�

�2 � �� 	2 �} 	
7
	� cm � � A B

�` of ssfi m `ac` _o � ���� �
�
- �	 _m `ah mldmh` fo � �� mlpa `ac` � 	 � ���� �

�
- �	 _q ts_hm

sfn � ��	 � �� `ahb
s_q�!� ����� �

�
� - �� 	 4 � B

� u� u� � �#���&� ��� � !
�lttfmh `ac`

+ 	 	 ,} - ./ 4 �	 . � �	 � �.	
iaheh � �.	 _m c m`cbgceg � efib_cb qf`_fb u �ahb mlthetfm_`_fbm pcb csmf dh
hwtehmmhg _b `heq m fo c � efib_cb qf`_fb k � � k cm

+ ,} - ./ 4 
�
	

�	 �	 �. � 
�
	

�	 � �	 � 	
 � � �.	 -
cbg ahbph k oefq dcm_p ehmls`m fb eh�hp`hg � efib_cb qf`_fb �� cee_mfb |���	 k

� �
 	 �� 4 hwt ���� 
� � � 	 �	 �	 �� 	 �	 � �	 � B
�alm `ah pfbm`ec_b` sfn � �
 	 �� � �� dhpfqhm � ���� ��" `ah pfbg_`_fb

�
	

�	 ��	 � � �	 ��� � � � - �� B|� 	



|� ��&�� � �� �"
ia_pa _m �lm` `ah pcbfb_pcs pfbm`ec_b` �� u�	 i_`a 3� 4 �

�� u
� u� u� � �&� )��&" 
vefq `ah �fsscp{hj�� a_bpa_b ofeqlsc �� u|�	 _` ofssfi m `ac` 5 
 4 2 � �} 	� �� �2 �} 		 k cbg ahbph `ac` c pfbm`ec_b` fo `ah ofeq 5 
 � � _m mc`_m�hg _o cbg fbsr _o

��
	� �

�	 �2	 �} 	 � 2 �	 �} 	�  � � B

�a_m tefx_ghm c s_bhce cppht`cbph ehn_fb ia_pa cppfegm i _`a `ah tehx_flm hwcqtsh
_b `ah pcmh fo � efib_cb _btl` k dl` ia_pa _m bf` k _b nhbhecs k fo `ah pcbfb_pcs
ofeq �� u�	 u �b � hssr �|�� |	 `a_m cbg f`ahe tfmm_dsh gh�b_`_fbm fo cb h�hp`_xh
dcbgi _g`a iheh pfbm_ghehg k i _`a hqtacm_m fb `ah s_bhce_`r fo `ah cppht`cbph
ehn_fb lbghe c xce_h`r fo theofeqcbph pe_`he_c u �b `a_m tcthe ih hwtsfeh c g_�hehb`
themthp`_xh k fbh ia_pa hqtacm_mhm `ah lb_or _bn efsh fo `ah gh�b_`_fb �� u|	 lbghe
c xce_h`r fo qls`_tshw _bn qfghsm u� #� ����� �����()('� � )����
�c_s tefdcd_s_`_hm ghpcr hwtfbhb`_cssr _b qfghsm qfeh nhbhecs `acb `ah � �� �|
ylhlh u �lttfmh `ac` 
 _m g_m`e_dl`hg cm `ah m`c`_fbcer ifejsfcg _b c ylhlh i _`a
c mhexhe fo pctcp_`r � cbg cb _b�b_`h dl�he k ohg dr cb cee_xcs m`ehcq + ,} - ./ i_`a
m`c`_fbcer cbg henfg_p _bpehqhb`m u �alm ih ihcjhb `ah � �� �| cmmlqt`_fb fo
_bghthbghb` _bpehqhb`m `f cb cmmlqt`_fb fo henfg_p _bpehqhb`m u �lttfmh `ac`

s_q=!� 2 �3 - .	 4 2 �3	 �� B�} 	
cbg `ac` `aheh hw _m`m c �b_`h pfbm`cb`

�
mlpa `ac` 2 �� 	 4 � k cbg 2 � �� 	 _m �b_`h u

�ahb
s_q�!� |� sfn � �
 	 �� 4 �� �� B�|	

�� hm_g_m �! & �� |��� 
 �acbn |��� 
 � srbb cbg ^ a_`` |��� 	 u �alm `ah ehscz
`_fbm �� u| 	 k �� u|�	 afsg _b `a_m qfeh nhbhecs pfb`hw` u

�ah hwcqtshm fo �hp`_fb � u� mafi `ac` hxhb _o `ah s_q _` �� u�} 	 hw _m`m k pfbxhez
nhbph `f `ah s_q _` qcr dh ced_`ece_sr msfi 
 ole`ahe k ofe �b_`h xcslhm fo . k 2 �3 - .	qcr dh qlpa mqcsshe fe scenhe `acb `ah s_q _` 2 �3	 u �ah hwcqtshm fo �aflgaler
�! & �� �|���	 pcb dh _b`heteh`hg cm ole`ahe _sslm`ec`_fbm fo `a_m tahbfqhbfb u �ah
lmholsbhmm fo `ah s_q _` �� u� |	 `alm ghthbgm fb `ah ec`h fo pfbxhenhbph `f `a_m
s_q _` k cbg iah`ahe pfbxhenhbph acm hmmhb`_cssr f ppleehg fb `ah `_q h mpcshm fo
_b`hehm` u �b`hehm`_bnsrk `ah � ��� �| fe � �� �| qfghsm tefx_gh c bc`lecs paf_ph
fo `_q h mpcsh u vfe hwcqtsh k mlttfmh `ah s_q _` �� u�} 	 _m cttefw _q c`hsr fo `ah
ofeq �� u||	 cttefte_c`h ofe cb � �� �| qfghs u �bghe `a_m qfghs `ah `_q h `cjhb
`f hqt`r c olss dl�he _m fo feghe .� 4 �� �� � 2 �} 		 k ia_sh `ah `_q h `cjhb `f � ss cb
hqt`r dl�he _m fo feghe .� 4 �� �

�2 � �� 		 k cm � _bpehcmhm �mhh �mh �! & �� |��� of e c
xcslcdsh g_mplmm_fb fo ehnhbhec`_xh m`elp`leh _b `a_m qfghs	 u vfe `ah cmrqt`f`_p
�� u� |	 `f dh cttefte_c`h k 2 �� - . 	 maflsg acxh hmmhb`_cssr pfbxhenhg `f _`m s_q _`
2 �� 	 dr `_qh mpcshm . _b `ah ehn_fb fo .� - .� 
 cbg 2 �3 - .	 hxcslc`hg _b `a_m ehn_fb



� #!� #� �� ��!��� � &�)��)!� | 
maflsg dh lmhg _b hm`_q c`hm mlpa cm �� u|�	 u

�ah s_q _` �� u�} 	 qcr bf` k afihxhe k dh pctcdsh fo ehtehmhb`c`_fb _b `ah ofeq
�� u||	 cttefte_c`h ofe cb � �� �| qfghs k fe hxhb _b `ah ofeq �� u� 	 of e &�" ecbz
gfq xce_cdsh u �ah ofeq �� u� 	 _m g_�hehb`_cdsh k ia_sh k ofe hwcqtsh k `ah olbp`_fb
�� u|�	 k�� u|�	 fd`c_bhg oefq c macthg tef phmm acm c g_mpfb`_blflm ghe_xc`_xh c`
`ah pe_`_pcs tf_b` 3 4 �� � � 	�� � k iaheh `aheh _m c `ecbm_`_fb cicr oefq c ehnhbz
hec`_xh ehn_qh u

1l
 hsg cbg � ��fbbhss �|���	 acxh hw`hbghg dl�he cmrqt`f`_pm `f hwcqtshm
iaheh `ah s_q _` �� u�} 	 gfhm bf` hw _m` k dl` iaheh k i _`a c ml_`cdsh ehmpcs_bn k c scenh
ghx_c`_fb te_bp_tsh qcr m`_ss dh ctts_hg u ^h _sslm`ec`h `ah_e ehmls` i _`a c m_qtsh
hwcqtsh u
� u� u| ��&�!�#�& � � �#���&� ��� � !
�lttfmh `ac` 2 �3 - .	 _m n_xhb dr hwtehmm_fb �� u�	 k pfeehmtfbg_bn `f oecp`_fbcs� efib_cb qf`_fb i _`a �lem` tcecqh`he � u �ahb 1l
 hsg cbg � ��fbbhss �|���	
mafi `ac`

s_q�!� sfn � �
 	 ���� 	�
� 
 4 � |
�� � �� � �

� � �� �| � � 	
� 	�
� 
 �� B��	

cnehh_bn i _`a cb hces_he dflbg fo � feefm �|���	 u� hw` mlttfmh `ac`
2	 	 �3 - .	 4 �	 � � �	

� 3.�� 
� �� B��	
mf `ac` 2 �3 - .	 k n _xhb dr ehsc`_fb �� u�	 k pfeehmtfbgm `f c mlthetfm_`_fb fo oecp`_fbcs� efib_cb mflephm k css mace_bn `ah mcqh �lem` tcecqh`he � u �ahb oefq `ah
ehmls` �� u��	 _` _m tfmm_dsh `f ghglph �1 l
 hsg �! & �� |��� 	 `ac` `ah pfbg_`_fb� �
 	 �� � 7
� dhpfqhm �cmrqt`f`_pcssrk cm

�
- � � A i_`a

�
��� 	�
� 
 ahsg

pfbm`cb`	 `ah pfbg_`_fb

��
��
	� �

�	 � �	 � �� 	�
� 
 �� � � �
	� � �	 �	
� � ��

�| � � 	
� 	�
� 
 B �� B�� 	

�dmhexh `ac` ofe � 4 |�� `a_m _m �lm` `ah �hwcp` 	 pfbg_`_fb �� u|� 	 k ia_sh cm
� � | _` cttefcpahm `ah pfbg_`_fb �� u|�	 u �ah qc�fe h�hp` fo sfbn ecbnh feghe
_m `alm fb `ah mpcs_bn ehsc`_fbma_t dh`ihhb

�
k � cbg � k cm g_mplmmhg dr �feefm

�|��� 	 k ec`ahe `acb fb `ah nhfqh`e_pcs ofeq fo `ah cppht`cbph ehn_fb � u ^h
macss eh`leb `f `a_m tf_b` sc`he k _b �hp`_fb � u� u� k iaheh ih macss csmf g_mplmm `ah
pfbbhp`_fb dh`ihhb _bhylcs_`r �� u��	 cbg `ah ofeq �� u�	 u� #� % �(��� '� '�('� �� �('� ��� '��
�lttfmh `ah cee_x _bn ifej _m ghcs` i _`a dr c mhexhe fo pctcp_`r � i_`a c �b_`h
dl�he fo pctcp_`r � k _b_`_cssr hqt`ru �bghe iac` pfbg_`_fb _m `ah pctcp_`r fo `ah
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dl�he ����� hwphhghg� �ah pfbg_`_fb _m �� el{ |�� |	 `ac` � 	 � iaheh
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cb _b`hemhp`_fb fo s_bhcesr pfbm`ec_bhg ehn_fbm

� = 4 ���� 
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� u� u| � # ����)  #���� " hpcss `ac` _b �hp`_fb � u� ih g_mplmmhg tfs_phg mflephm u �o
2	 �A - .	 4 �	 � �	

.
pfeehmtfbg_bn `f c mfleph tfs_phg dr tcecqh`hem ��	 - �	 	 k `ahb

� 4 � ; � ��
iaheh

� ; 4 �� 
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�	 �	 � � � B
�f`h `ac` _o �	 ��	 gfhm bf` xcer i _`a `ah mfleph `rth � k `ahb `ah dflbgce_hm fo
`ah ehn_fbm � ; cbg �� ceh tcecsshs u
� u� u� � � �!�� �� �# ����� 
�o

2	 �A - .	 4 q_b�	
 	 ��	 � � �	 �
. �

pfeehmtfbg_bn `f c mfleph tfs_phg dr c �b_`h mh` � 	 fo tcecqh`he paf_phm k `ahb
� pcb dh i e_``hb cm cb _b`hemhp`_fb fo c �b_`h pfsshp`_fb fo mh`m � = u vfe hwcqtsh k
_o � 	 4 �| - � - B B B -� � k _o ��	 � - � 4 | - � - B B B -� 	 _m cb _bpehcm_bn mhylhbph ofe hcpa
� 4 | - � - B B B - 
 k cbg _o `ah ec`_fm

.� 4 �	 �� � � �	 �
�	 � � �	 �� � �� B� 	

gf bf` xcer i _`a `ah mfleph `rth � cbg ceh _bpehcm_bn _b � k `ahb

� 4

���;

� =� -
iaheh .; 4 } cbg .
 4 A u� #� � �)� � '�� �� '��� � )����
^ ahb mhxhecs _bghthbghb` the_fg_p mflephm k fo `rth �� u�	 k ceh mlthe_qtfmhg k `ah
ehmls`_bn tef phmm pcb dh cttefw _q c`hg dr c � efib_cb de_gnh �of e c ehphb` ehx_hi



� #!� #� �� ��!��� � &�)��)!� |�
mhh � c� hj |��� 	 u �a_m qf`_xc`hm m`lgr fo `ah mfleph

+ 	 	 ,} - ./ 4 �	 . � �	 � ; �. � �.� 	
iaheh �; �.	 - } � . � |k _m c m`cbgceg � efib_cb de_gnh u �ahb
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vfe hwcqtsh k c the_fg_p mfleph k i _`a the_fg | cbg dlem` m_{h �	 k q _na` dh cttefwz
_q c`hg dr �	 4 �	 - �	 4 �	 
 `a_m hwcqtsh _m fo mfqh _b`hehm` cm c pfbmhexc`_xh
ghmpe_t`_fb fo mflephm tfs_phg dr tcecqh`hem ��	 - �	 	 k iaheh `ah ec`_f �	 ��	 gfhm
bf` xcer i _`a mfleph `rth k cbg iaheh mh``_bn `ah ec`_f `f | m_qtsr �whm `ah `_q h
lb_` u �lthetfm_`_fbm pcb csmf dh hwtehmmhg _b `heq m fo c � efib_cb de_gnh k � �; kcm

+ ,} - ./ 4 �
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�ah pfbg_`_fb ofe `ah ylhlh `f dh m`cdsh _m �lm`�
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� _xhb `a_m k `ah m`c`_fbcer tefdcd_s_`r � �
 	 �� _m

� � qcw
;�=��

�+ ,} - ./ � � .� 	 �� 4 hwt � ���� 	 �	 � �	 �� � � � � �	 �	 	�
�� c� hj |��� k t u |�} 	 k cbg `a_m tefdcd_s_`r _m shmm `acb 7
� _o cbg fbsr _o

�
	

�	 ��	 � � �	 ��� � @ � � � B �� B�} 	

�a_m pfbm`ec_b` gfhm bf` k _b nhbhecs k _q tsr `ah pfbg_`_fb �� u�� 	 u
�alm !� # s_bhce pfbm`ec_b`m �� u�� 	 cbg �� u�} 	 ceh hyl_xcshb` `f `ah pfbg_`_fb

`ac` sfn � �
 	 �� @ �� u �fbm`ec_b` �� u�� 	 _m fo `ah pcbfb_pcs ofeq �� u�	
i_`a .� 4 A u �fbm`ec_b` �� u�} 	 qcr dh `aefib _b`f `ah ofeq �� u�	 k i _`a ofe
hwcqtsh `ah paf_ph �3� - .� 	 4 ��� �� - |��	 u �a_m hwcqtsh i _ss d h hwtsfehg ole`ahe
_b �hp`_fb � u� u| u� #� ����� ��� �)���� ���� �()('��
�b �hp`_fbm � u| cbg � u� ih ghmpe_dhg cmrqt`f`_p ehmls`m iahb `ah blqdhe fo
mflephm fe `ah dl�he m_{h k ehmthp`_xhsrk _bpehcmhg u " hphb`sr �f`x_pa cbg 1l
 hsg
�|���	 k �_qfb_cb cbg �l_dhe` �|���	 cbg �flepfldh`_m cbg ^hdhe �|���	 acxh
fd`c_bhg _qtfe`cb` ehmls`m iahb `ah blqdhe fo mflephm &�) `ah dl�he m_{h _bz
pehcmh `fnh`ahe k `ah ehn_qh pfbm_ghehg _b c jhr hcesr tcthe fo ^h_mm �|���	 u

0nc_b mlttfmh `ac` `ah cee_xcs tef phmm _m n _xhb dr `ah mlthetfm_`_fb �� u|	 k
iaheh `ah _bpehqhb`m fo + 	 	 ,} - ./ ceh m`c`_fbceru *h` � �� - � -� 	 dh `ah teftfe`_fb
fo ifejsfcg sfm` k `aeflna fxhe�fi fo c dl�he fo m_{h � � } k iahb `ah mhexhe acm
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ec`h � cbg cm lmlcs � 4 �� � -� � - B B B -� � 	 u �ahb `ah cdfxh cl`afem hm`cds_ma `ac`

s_q�!� |
� sfn � ��� - �� - �� 	 4 mlt
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*h` � �
�
- � - �	 dh `ah mldmh` fo � �� mlpa `ac` � 	 � �

�
-� - �	 _q ts_hm sfn � �� - � - � 	 ��� u 0 m _b �hp`_fb � u� k `ah s_q _` �� u� |	 _m m`e_p`sr _bpehcm_bn _b hcpa pfqtfbhb`

fo � k cbg ahbph
s_q�!� � �

�
� -�� - �� 	
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iaheh
� 4 �
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c ehn_fb i _`a pfbxhw pfqtshqhb` _b � �� u � fehfxhe k _o `ah dflbgcer fo `ah ehn_fb
� _m g_�hehb`_cdsh c` c tf_b` � � k `ahb `ah `cbnhb` tscbh _m

�
	

�	 2	 �3� - .� 	 4 � � �
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iaheh �3� - .� 	 _m cb hw`ehq _{_bn tc_e _b ehsc`_fb �� u� |	 i_`a � ehtscphg dr � � u
�alm c pfbm`ec_b` fo `ah pcbfb_pcs ofeq �� u�	 hqhenhm cm cb cmrqt`f`_p sf pcs
s_q _` k sf pcs _b xce_c`_fbm fo `ah `ec
 p q _w � u

�` _m _b`hehm`_bn `f pfqtceh `ah ehn_fbm �� u��	 cbg �� u��	 i_`a pfeehmtfbg_bn
ehn_fbm fd`c_bhg _b hces_he �hp`_fbm u �fbm_ghe `ah qfghs fo �hp`_fb � u|k iaheh
mhxhecs ofeqcs pfqtce_mfbm ceh tfmm_dsh u �o � 4 } k `ahb � = _m _bpehcm_bn _b . k dr `ah
�bcs ehqcej fo tefthe`r �__	 k cbg mf � 4 � ; u ^h ehpfxhe `ah ehn_fb �� u�	 k i _`a
`ah _b`heteh`c`_fb 2	 �3	 4 s_q =! ; 2	 �3�. - .	 u � e k _o � � } cbg 2	 �3 - .	 ghthbgm fb
3 - . fbsr `aeflna `ah tefglp` 3. k `ahb � = _m ghpehcm_bn _b . cbg mf � 4 �� u 0nc_b
ih ehpfxhe `ah ehn_fb �� u�	 i_`a `ah _b`heteh`c`_fb 2	 �3	 4 2	 �3�. - .	 - . � } u �o
2	 �3 - .	 _m _bghthbghb` fo . k cm g_mplmmhg _b �hp`_fb � u� k `ahb `ah hbxhsfth fo `ah
ehn_fbm � = _m `ah s_bhce dflbgcer fo `ah ehn_fb �� u|�	 u

�ah ehmls`m fo �hp`_fb � u| pfbpheb c ehn_qh iaheh `ah `_q h `cjhb `f � ss c
dl�he _m qlpa  �#�!�� `acb `ah `_q h the_fgm fxhe ia_pa mflephm �lp`lc`h k ia_sh
`ah ehmls`m fo �hp`_fb � u� pfbpheb c ehn_qh iaheh _` _m qlpa �#�* �� u �b df`a pcmhm
`ah s_q _` ehmls`m pfbpheb `ah dhacx_fle fo 2 �3 - .	 of e . bhce {hef fe _b�b_`ru �ah
nehc` cgxcb`cnh fo `ah s_q _`_bn ehn_qh ghmpe_dhg _b `a_m �hp`_fb _m `ac` cssfi m
`ah macth fo `ah h�hp`_xh dcbgi _g`a 2 �3 - .	 `f _ghb`_or `ah ehshxcb` `_qh mpcsh
_qts_p_`srk cbg k _b nhbhecs k `ah ehn_fb �� u��	 i_ss ghthbg ltfb 2 �3 - .	 hxcslc`hg
c` �b_`h xcslhm fo . u 0 m_qtsh _sslm`ec`_fb fo `a_m _m tefx_ghg dr `ah s_q _` cm
�

� A k iahb `ah ehn_fb �� u��	 mae_bjm `f `ah ehn_fb �� u��	 fo �hp`_fb � u� 
 `alm
_b hwcqtsh � u� u� `aheh _m c m_bnsh s_bhce pfbm`ec_b` ofe hcpa fo `ah `_q h pfbm`cb`m
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�� u� 	 u 0 qfeh mld`sh _sslm`ec`_fb _m tefx_ghg dr hwcqtshm � u� u| cbg � u� u� dhsfi u

�hxhecs ole`ahe hwcqtshm ceh g_mplmmhg _b gh`c_s dr �f`x_`pa cbg 1l
 hsg
�|���	 k �_qfb_cb cbg �l_dhe` �|���	 cbg �flepfldh`_m cbg ^hdhe �|���	 u � _z
qfb_cb cbg �l_dhe` �|���	 csmf ghmpe_dh dflbgm cbg hm`_q c`hm `ac` tcecsshs `ah
`_s`hg cttefw_q c`_fbm �� u||	 k �� u|�	 u
� u� u| � � �#���&� (��)* � ' #)� �
�lttfmh `ac` 2	 	 �3 - .	 _m n _xhb dr hwtehmm_fb �� u��	 u �ahb `ah mh` �� u��	 dhpfqhm
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� = � �� 4 � 	; <�
 � ��
iaheh � 	; <�
 cbg �� ceh m_qtsr `ah ehn_fbm �� u�} 	 cbg �� u�� 	 ehmthp`_xhsr 
 ehpcss
`ac` ofe `ah � efib_cb de_gnh qfghs fo �hp`_fb � u� `ah cppht`cbph ehn_fb � _m
hwcp` ofe �b_`h xcslhm fo

�
k � cbg � u

� u� u� ��&�!�#�& � � �#���&� ��� � !
�o 2	 	 �3 - .	 _m n _xhb dr hwtehmm_fb �� u��	 k `ahb `ah `cbnhb` tscbh �� u�� 	 lmhm `ah
mtcph cbg `_qh mpcshm�

3� 4 ��| � � 	 �� - .� 4 � �
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� � � 	 � �	 �	
cbg `ah cppht`cbph ehn_fb �� u��	 dhpfqhm
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�a_m _m �lm` pfbg_`_fb �� u��	 k cs`aflna `ah s_q _`_bn ehn_qh _m g_�hehb` u � f`h
`ac` `ah ehn_fb �� u��	 _m pfbxhw fe pfbpcxh �acm pfbxhw pfqtshqhb`	 cppfeg_bn
cm � � �� fe � 	 �� u " hn_fbm `ac` ceh bh_`ahe pfbxhw bfe pfbpcxh pcb dh
pfbm`elp`hg dr cssfi _bn `ah � lem` tcecqh`he � `f xcer i _`a mfleph `rth u

�o � 4 �� `ah pfbg_`_fb �� u��	 _m �lm` `ah s_bhce pfbm`ec_b` �� u|� 	 u �xhb `ah
qfm` hw`ehqh xcslhm fo � tefglph ec`ahe ihss dhacxhg cppht`cbph ehn_fbm 
 cm
� � | `ah _bhylcs_`r �� u��	 cttefcpahm `ah pfbg_`_fb �� u|�	 k cbg cm � � } _`
cttefcpahm `ah pfbg_`_fbm�
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c s_q _`_bn cppht`cbph ehn_fb i _`a c m_q _sce nhfqh`e_pcs ofeq `f `ac` oflbg _b
hwcqtsh � u� u|u� #� � � ')� '('��� ls`_tsh `_q h cbg mtcph mpcshm q cr csmf ce_mh ofe phe`c_b te_fe_`r qhpacb_mq m u
�lttfmh c m_bnsh ehmfleph n_xhm m`e_p` te_fe_`r `f mflephm � 	 
� k ia_pa acxh c
m`e_p` ghscr ehyl_ehqhb` k dl` csmf mhexhm mflephm � 	 
� k ia_pa acxh c qlpa shmm
m`e_bnhb` ghscr ehyl_ehqhb` u �ahb `if pfbm`ec_b`m fo `ah ofeq�
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qcr dh bhhghg `f hbmleh `ac` df`a mh`m fo ehyl_ehqhb`m ceh qh` �of e mhxhecs
hwcqtshm k mhh �hcb |��� k � sics_g cbg � _`ec |��� k gh �hp_cbc cbg ^csecbg
|���	 u �o `ah shmm m`e_bnhb` ghscr ehyl_ehqhb` dhpfqhm xher ihcj k pfeehmtfbg_bn
`f c ���" scenh dl�he cbg csqfm` �# mhbm_`_x_`r `f ghscrk `ahb 3� i_ss cttefcpa
{hef k cbg 2	 �3� - .� 	 i_ss cttefcpa 5 + ,} - ./�. k `ah qhcb sfcg tefglphg dr mfleph
� u �ah mhpfbg pfbm`ec_b` fo �� u��	 `ahb dhpfqhm `ah m_qtsh pfbm`ec_b` `ac` `ah
qhcb sfcgm fo css mflephm maflsg bf` hwphhg `ah pctcp_`r fo `ah ehmfleph u

^ _`a mhxhecs te_fe_`r pscmmhm `ah jhr tf_b` ehqc_bm `ac` hcpa te_fe_`r pscmm
qcr acxh _`m fib pacecp`he_m`_p mtcph cbg `_qh mpcsh 
 lbghe m`e_p` te_fe_`r c
mfleph _m lbc�hp`hg dr sfihe te_fe_`r mflephm k dl` i _ss d h c�hp`hg dr `ah dhz
acx_fle fo a_nahe te_fe_`r mflephm fb _`m pacecp`he_m`_p mtcph cbg `_qh mpcsh u
� lsjceb_ �! & �� �|���	 m`lgr cb cs`hebc`_xh te_fe_`r qhpacb_mq k iaheh �em`z_bz
� em`zfl` mpahgls_bn _m lmhg cbg cee_x _bn ifej fo sfi te_fe_`r _m eh� hp`hg _o `ah
ifejsfcg _m cdfxh c `aehmafsg u

�b �hp`_fb � ih acxh ehx_hihg c xce_h`r fo ehmls`m k hqtacm_m_bn `ah_e _b`hetehz
`c`_fb _b `heq m fo h�hp`_xh dcbgi _g`am u � o pflemh f`ahe themthp`_xhm ceh tfmm_dsh u
�b tce`_plsce k �aice`{ cbg ^h_mm �|���	 hwtsfeh mhxhecs qfeh gh`c_shg cmthp`m
fo dl�he dhacx_fle ofe fbzf� �l_g mflephm fo `ah `rth gh�bhg _b �hp`_fb � u� u� k
lm_bn `a_m qfghs `f _sslm`ec`h `ah pfbm_ghecdsh tfihe fo scenh ghx_c`_fb `ahferu
� ��X]�! �VZ \YVV�\W]YV �\\��W�V\�
�ah h�hp`_xh dcbgi _g`a fo c mfleph ghthbgm mhbm_`_xhsr ltfb _`m m`c`_m`_pcs pacez
cp`he_m`_pm u �ah mfleph k afihxhe k q cr acxh g_
 pls`r tefx_g_bn mlpa _bofeqc`_fb u
�bphe`c_b pacecp`he_{c`_fb fo mflephm ec_mhm pacsshbn_bn tecp`_pcs cbg `ahfeh`_pcs
_mmlhm ofe `ah ghm_nb fo `ce_
 bn cbg pfbbhp`_fb cppht`cbph pfb`efs qhpacb_mq m u
�lttfmh k ofe hwcqtsh k `ac` qhpacb_mq m ceh dcmhg fb c``hqt`m `f qhcmleh `ah
h�hp`_xh dcbgi _g`a fo c pfbbhp`_fb k theactm dr hm`_q c`_bn hwtehmm_fb �� u|	 lm_bn
cb hqt_e_pcs cxhecn_bn `f ehtscph `ah hwthp`c`_fb fthec`fe u �m `a_m mc`_mocp`fer�
�lttfmh c lmhe ehylhm`m c pfbbhp`_fb tfs_phg dr c a_na thcj ec`h k dl` `ahb actz
thbm `f `ecbmq _` xher s_``sh `ec
 p fxhe `ah pfbbhp`_fb u �ahb cb & � # !���#��
hm`_q c`h fo ylcb`_`r �� u|	 i_ss dh bhce {hef k hxhb `aflna cb & � ��#�� hwthp`c`_fb
qcr dh qlpa scenhe k cm cmmhmmhg dr h_`ahe `ah lmhe fe `ah bh`ifej u �o `ce_
 bn
cbg pfbbhp`_fb cppht`cbph pfb`efs ceh te_q ce_sr pfbphebhg i _`a hwthp`c`_fbm fo
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$ � !��� ylcs_`r fo mhex_ph k cbg _o mflephm qcr dh bfbzhenfg_p fxhe `ah ehshxcb`
`_q h mpcshm k `ahb `ah g_m`_bp`_fb qc``hem u

�b `a_m �hp`_fb ih ghmpe_dh cb cttefcpa `f `ce_
 bn cbg pfbbhp`_fb cpphtz
`cbph pfb`efs qhpacb_mq m `ac` pcb qcjh h�hp`_xh cbg efdlm` lmh fo df`a te_fe
ghpscec`_fbm cbg hqt_e_pcs cxhecnhm u �ah jhr _ghc _m `ah lmh fo te_fe ghpscec`_fbm
`f paffmh c s_bhce olbp`_fb `ac` dflbgm `ah h�hp`_xh dcbgi _g`a �cm _sslm`ec`hg
_b v _n u �	 
 `ce_� m cbg pfbbhp`_fb cppht`cbph pcb `ahb dh dcmhg ltfb `ah ehscz
`_xhsr m_qtsh qhcmlehqhb`m bhhghg `f hxcslc`h `a_m olbp`_fb u

0 s`aflna cb ��)���)�& � mfleph qcr dh tffesr pacecp`he_{hg k phe`c_b ohc`lehm
fo `ah &** ��* &!� sfcg fb c ehmfleph qcr dh jbfib u �b `a_m �hp`_fb ih cmmlqh
`ac` `ah jhr pfbm`ec_b`m �� u�	 k cbg `ah pe_`_pcs mtcph cbg `_qh mpcshm ctthce_bn
_b `ahmh pfbm`ec_b`m k acxh dhhb _ghb`_�hg u
� #$ ����� '�� � ����� '�� �
*h`

� 4 5 789 :� <�� => - �� B|	
cbg ehi e_`h hwtehmm_fb �� u|	 cm

2 �� 	 4 |
3. sfn � - �� B�	

iaheh `ah bf`c`_fb bfi hqtacm_{hm `ah ghthbghbph fo `ah h�hp`_xh dcbgi _g`a
fb `ah mlqqcer � fo `ah m`c`_m`_pcs pacecp`he_m`_pm fo `ah mfleph u

�lttfmh `ac` k dhofeh `ah pcss �m cgq _mm_fb k `ah bh`ifej ehyl_ehm `ah lmhe `f
cbbflbph c xcslh � k cbg `ahb pacenhm ofe `ah pcss cb cqflb` � �� 
 � 	 the lb_`
`_q h k iaheh � _m hm`_q c`hg dr cb hqt_e_pcs cxhecn_bn u ^h mlttfmh `ac` `ah
lmhe _m e_mjzbhl`ecs cbg c``hqt`m `f mhshp` � mf cm `f q _b_q _{h `ah hwthp`hg pfm`
the lb_` `_q h 
 pcss c q _b_q _{_bn paf_ph fo � - �� mcrk cb #� !�' & � ghpscec`_fb ofe
`ah lmhe u ^ ac` tefthe`_hm iflsg `ah bh`ifej s_jh `ah ft`_q cs ghpscec`_fb �� `f
acxh� ^hss k � em` fo css `ah bh`ifej iflsg s_jh `f dh cdsh `f ghglph oefq �� `ah
lmhe �m & � ��#�� hwthp`c`_fb �� u|	 u 0 mhpfbg ghm_ecdsh tefthe`r iflsg dh `ac` `ah
hwthp`hg pfm` the lb_` `_q h lbghe `ah ft`_q cs ghpscec`_fb �� dh teftfe`_fbcs `f
`ah h�hp`_xh dcbgi _g`a �� u�	 fo `ah pcss u �b � hssr �|���c 	 _` _m mafib `ac` `ahmh
`if ehyl_ehqhb`m hmmhb`_cssr pacecp`he_{h `ah `ce_� � �� 
 � 	 cm

� �� 
 � 	 4 � �� 	 � � �� 	� - �� B�	
gh�bhg cm `ah `cbnhb` `f `ah plexh 2 �� 	 c` `ah tf_b` � 4 � u
� u|u| �� �#�  #���� �fbm_ghe `ah xher m_qtsh pcmh fo cb fbzf� mfleph ia_pa tefglphm ifejsfcg c` c
pfbm`cb` ec`h � ia_sh _b cb �fb � m`c`h k cbg tefglphm bf ifejsfcg ia_sh _b cb �f� �
m`c`h u �lttfmh `ah the_fgm mthb` _b �fb � cbg �f� � m`c`hm ceh scenh k mf `ac` `ah
h�hp`_xh dcbgi _g`a _m n_xhb dr hwtehmm_fb �� u� 	 i_`a 2 � �3 - .	 4 � cbg � 4 � �� u
� heh � cbg � ceh ehmthp`_xhsr `ah qhcb cbg thcj fo `ah mfleph u �o � _m �whg
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��� 	 � 	 �qts_p_` te_p_bn fo cb h�hp`_xh dcbgi _g`a u �ah h�hp`_xh dcbgi _g`a _m
mafib cm c olbp`_fb fo `ah qhcb ec`h k � u �ah lmhe _m oehh `f paffmh `ah
ghpscec`_fb � k cbg _m `ahb pacenhg cb cqflb` � ,� - � / the lb_` `_q h k cbg
cb cqflb` � ,� - � / the lb_` xfslqh u �ah xcslhm fo � ,� - � / cbg � ,� - � / ceh
gh`heq _bhg oefq `ah `cbnhb` c` `ah tf_b` � 4 � u

cbg jbfib �_` q crk ofe hwcqtsh k dh tfs_phg 	 `ahb
� 4 | � �� 
78=� � |� B �� B� 	

�� hssr |���d tefx_ghm c blqhe_pcs _sslm`ec`_fb fo `ah paf_ph k g_mplmmhg `ahfeh`_z
pcssr _b �hp`_fb � u|k fo `ah tcecqh`he 3. u	 �o ih sh` � dh gh�bhg dr hwtehmm_fb �� u�	
i_`a � ehtscphg dr � `ahb `ah `ce_� �� u�	 qcr dh ehi e_``hb cm

� ,� - � / � � ,� - � /� - �� B�	
`ah `cbnhb` `f `ah olbp`_fb

2 ,� - �/ 4 |
3. sfn �| � �� 
78=� � |� 

c` `ah tf_b` � 4 � �mhh v _n u �	 u �f`h `ah xher m_qtsh _b`heteh`c`_fb tfmm_dsh
ofe `ah `ce_� �� u�	 
 `ah lmhe _m oehh `f paffmh c xcslh � k cbg `ahb _bplem c pacenh
� ,� - � / the lb_` `_q h k cbg c pacenh � ,� - �/ the lb_` fo xfslqh pcee_hg u
� u|u� � ��#��!�� � hw` ih pfbm_ghe cb hwcqtsh iaheh _` q cr dh _qtfe`cb` `f `ce_� mhxhecs pfbz
m`ec_b`m fo `ah ofeq �� u�	 m_qls`cbhflmsru �fbm_ghe `ah qfghs fo �hp`_fb � u k
iaheh `aheh ceh mhxhecs te_fe_`r pscmmhm u *h` � � - 2 � �� � 	 - �� - �� - �� - �� dh gh�bhg
cm _b ehsc`_fbm �� u|	� �� u�	 k dl` i _`a �3 - .	 ehtscphg dr �3� - .� 	 u �ahb c `ce_� ofe
te_fe_`r pscmm � fo

� 		 
 
��� 	� 
 ��� 	� � 4 ���	 �� 6�� ��� 	 � �� ��� 	�� ?
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acm `ah ehyl_ehg _bphb`_xh tefthe`_hm k iaheh �� _m c ih_na` k fe macgfi te_ph k
c``cpahg `f `ah � �� pfbm`ec_b` oefq `ah pfsshp`_fb �� u��	 u
� #" �)����(')� �����(���� �)�(�) �
^h bfi ghmpe_dh afi `ah pfh
 p_hb`m gh�bhg _b �hp`_fb � u| pcb dh lmhg cm `ah
dcm_m fo c m_qtsh cbg h�hp`_xh pfbbhp`_fb cppht`cbph pfb`efs u

�lttfmh `ac` c ehmfleph acm cppht`hg pfbbhp`_fbm | - � - B B B - 
 k cbg i e_`h �� 	 - �	 	
ofe `ah pfh
 p_hb`m �� �� 	 	 - � �� 	 		 pafmhb dr `ah lmhe ehmtfbm_dsh ofe pfbbhp`_fb �
c` `ah `_q h `ac` `ah pfbbhp`_fb icm cppht`hg u �lttfmh csmf `ac` `ah ehmfleph
qhcmlehm `ah sfcg + 	 ,� - � � ./ tefglphg dr pfbbhp`_fb � fxhe c the_fg fo shbn`a
. k cbg sh` 
 	 4 hwt �3+ 	 ,� - � � ./ 	 u 1 h�bh `ah �� ��!��� �#&) fb `ah ehmfleph `f dh

��	� � �� 	 � �	
 	 	 B
�ahb c pfbbhp`_fb cppht`cbph pfb`efs q cr dh gh�bhg cm of ssfi m u 0 bhi ehylhm`
ofe c pfbbhp`_fb maflsg dh cppht`hg fe eh� hp`hg cppfeg_bn cm `ah qfm` ehphb`sr
pcsplsc`hg h�hp`_xh sfcg _m dhsfi fe cdfxh c `aehmafsg xcslh k i _`a `ah tefx_mf
`ac` _o c ehylhm` _m eh� hp`hg `ahb sc`he ehylhm`m ceh csmf eh� hp`hg lb`_s cb hw _m`_bn
pfbbhp`_fb `heq _bc`hm u
� u� u| �� �#�  #���� �fbm_ghe cnc_b `ah m_qtsh pcmh fo fbzf� mflephm ghmpe_dhg _b �hp`_fb � u| u| u *h`� 	 dh `ah �whg cbg jbfib thcj fo pfbbhp`_fb � k i e_`h �� 	 - �	 	 of e `ah pfh
 z
p_hb`m �� ,� 	 - � 	 / - � ,� 	 - � 	 / 	 pafmhb dr `ah lmhe k cbg sh` `ah qhcmlehg sfcg oefq
pfbbhp`_fb � dh � 	 4 + 	 ,� - � � ./�. u �ahb `ah h�hp`_xh sfcg fb `ah ehmfleph
dhpfqhm

��	� � �� 	 � �	� 	 	 -
`f dh pfqtcehg i _`a c `aehmafsg xcslh u

0b cgxcb`cnh fo `ah fbzf� qfghs k df`a ofe `ce_
 bn cbg pfbbhp`_fb cpphtz
`cbph pfb`efs k _m `ac` _` dflbgm f`ahe qfeh pfqtshw mfleph qfghsm u �ah ehcghe
mlete_mhg `ac` mpahqhm lm_bn fbsr m_qtsh sfcg qhcmlehqhb`m pcb nlcecb`hh m`e_p`
ylcs_`r fo mhex_ph ehyl_ehqhb`m maflsg mhh � _ddhbm �! & �� �|���	 k iaheh _mmlhm fo
efdlm`bhmm cbg theofeqcbph ceh _bxhm`_nc`hg _b mfqh gh`c_s u

� o pflemh fbzf� mflephm qcrk fb c �bhe `_qh mpcsh k acxh qfeh gh`c_shg m`elpz
`leh k cm _b hwcqtsh � u� u� u �a_m q cr n_xh e_mh `f cgg_`_fbcs pfbm`ec_b`m fo `ah
ofeq �� u�	 u �aheh ceh c ecbnh fo ehmtfbmhm tfmm_dsh k ecbn_bn _b pfqtshw _`r cbg
pfbmhexc`_mq u �ah qfghsm fo �hp`_fbm � u� u| fe � u� q_na` dh cttefte_c`h cm c pfbz
mhexc`_xh dflbg iahb mfleph � _m tfs_phg dr tcecqh`hem �� 	 - � 	 	 k iaheh � 	 �� 	 4 | 

`a_m cttefcpa _m ghmpe_dhg ofe c m_bnsh mfleph `rth _b � _ddhbm �! & �� �|��� k �hpz
`_fb �	 u 0 shmm pfbmhexc`_xh cttefcpa iflsg lmh `ah mcqh mtcph cbg `_qh mpcshm k
ceflbg �3 - .	 4 ��� �� - |��	 k `f cmmhmm `ah cnnehnc`h �bh `_qh mpcsh sfcg �� u|	 u
^fej _b tefnehmm pfbphebm afi mlpa pfbbhp`_fb cppht`cbph pfb`efsm q _na` dh
_qtshqhb`hg u
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|u 0b_pj k 1 uk � _`ec k 1 u cbg �fbga_ k � u� u �|���	 u �`f pacm`_p `ahfer fo c gc`cz
acbgs_bn mrm`hq i _`a qls`_tsh mflephm u � � � � �" ! � ���� � � �k �$ k |� |� |��� u

� u 0 mqlmmhb k � u �|�� 	 u ��� ���) � �#(&(���!" &�) ����� u ^ _shrk �a_pahm`he u
� u � hcb k � u �|���	 u ��hp`_xh dcbgi _g`am i _`a g_�hehb` ylcs_`r fo mhex_ph ehz

yl_ehqhb`m u �b �� �� ��&� &�!�#� � ��!�* �&!�) � �#&)(&�) %#'' ����&!�#�� �!� #�� &�) � ������ �hg u � u� u �xhemfb 	 u � smhx_he k 0qm`hegcq k �� |���� u
� u � _ss_bnmshrk � u �|���	 u � �#(&(���!" &�) � �& ��� ��bg hgb 	 u ^ _shrk � hi �fej u
� u �f`x_pa k 1 u1 u cbg 1 l
 hsg k � u �|���	 u *cenh ghx_c`_fbm k `ah macth fo `ah

sfmm plexh k cbg hpfbfq _hm fo mpcsh _b scenh qls`_tshwhem u �������* �" !�' k
"� k ������} u

� u �lpjshi k � u0 u �|��} 	 u �&�* � � ���&!�#� ������	�� �� � ��� �#� � � �' � �&!�#�
&�) �  !�' &!�#� u ^ _shrk � hi �fej u u �acbn k � uz� u �|��� 	 u �`cd_s_`rk ylhlh shbn`a k cbg ghscr fo gh`heq _b_m`_p cbg
m`f pacm`_p ylhlh_bn bh`ifejm u ���� ��&� � �� !#' &!�� %#�!�# �k �
 k � |���� |u

� u �acbn k � uz� u cbg �afqcm k � u0 u �|���	 u ��hp`_xh dcbgi _g`a _b a_nazmthhg
g_n_`cs bh`ifejm u ���� � � � � ���!�) � ��& %#'' �� �k $� k |}� |� ||}} u

� u �aflgalerk � uk *lpcb`fb_ k 1 u cbg ^ a_`` k ^ u �|���	 u �b `ah h�hp`_xhbhmm fo
h�hp`_xh dcbgi _g`am ofe cgq _mm_fb pfb`efs _b 0�� bh`ifejm u �b *cdh`flssh
cbg " fdhe`m �|���	 k � ||���} u

|} u �flepfldh`_m k � uk � hm_g_m k � uk " _gghe k 0 uk ^csecbg k � u cbg ^hdhe k " u
�|���	 u 0gq _mm_fb pfb`efs cbg efl`_bn _b 0�� bh`ifejm lm_bn _bohehbphm
oefq qhcmlehg dl�he f ppltcbpru ���� ��&� � %#''�� �k �� k |  �z | �� u

||u �flepfldh`_m k � u cbg ^hdhe k " u �|���	 u �l�he fxhe�fi cmrqt`f`_pm ofe c
mi _`pa acbgs_bn qcbr `ec
 p mflephm u � � ��� �� � �#(�k �� u

|� u �flepfldh`_m k � u cbg ^hdhe k " u �|���	 u ��hp`_xh dcbgi _g`am ofe m`c`_fbcer
mflephm u � �#(� � �* � ��$ � � ���k 
 k ������� u

|� u � el{ k " u* u �|�� |	 u 0 pcsplslm ofe bh`ifej ghscru ���� ��&� � ��$ #�' &!�#�
���#�"k �� k ||�� |� |u

|� u � m �cm{ �ce k 0 u �|� �	 �����& � �#� # �#*" u 0gcq � _snhe k � e_m`f s u
|� u gh �hp_cbc k � uk �flepfldh`_m k � u cbg ^csecbg k � u �|���	 u 1 hpflts_bn dcbgz

i _g`am ofe bh`ifejm 
 c ghpfqtfm_`_fb cttefcpa `f ehmfleph qcbcnhqhb` ofe
bh`ifejm u �b � �#� � ���� ����%�� k �fs u � k ����� � u

|� u gh �hp_cbc k � u cbg ^csecbg k � u �|���	 u ��hp`_xh dcbgi _g`am 
 pcss cgq _mz
m_fb k `ec
 p tfs_p_bn cbg �s`he_bn ofe 0�� bh`ifejm u �������* �" !�'  k "� k
� ��� u

| u 1 l
 hsg k � u� uk *hi _m k � u� uk � ��fbbhss k � uk "lmmhss k " u cbg �ffqhrk v u
�|���	 u � ehg_p`_bn ylcs_`r fo mhex_ph ofe `ec
 p i _`a sfbnzecbnh �lp`lc`_fbm u

|� u 1 l
 hsg k � u� uk *hi _m k � u� uk � ��fbbhss k � uk "lmmhss k " u cbg �ffqhrk v u
�|���	 u �b`eftr fo 0�� `ec
 p m`ehcq m 
 c `ffs ofe hm`_q c`_bn �f� tcecqz
h`hem u ���� � � � ����!�) � ��& %#''�� �k $� k �� |���} u
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|� u 1 l
 hsg k � u� u cbg � ��fbbhss k � u �|���	 u *cenh ghx_c`_fbm cbg fxhe�fi

tefdcd_s_`_hm ofe `ah nhbhecs m_bnshzmhexhe ylhlh k i _`a ctts_pc`_fbm u � &!� �� �#� � %&' (� � ���� � #� �
�} u � sics_g k 0 u� u cbg � _`ec k 1 u �|���	 u ��hp`_xh dcbgi _g`a fo nhbhecs� cejfx_cb `ec
 p mflephm cbg cgq _mm_fb pfb`efs fo a_na mthhg bh`ifejm u������ %� ��&� � � �!� #�� ��* k $ k ������� u
� |u � sics_g k 0 u cbg � _`ec k 1 u �|���	 u 0bcsrm_m k cttefw _q c`_fbm cbg cgq _mm_fb

pfb`efs fo c qls`_zmhex_ph qls`_tshw _bn mrm`hq i _`a te_fe_`_hm u �b � �#�� ��������%�� k ����� � u
�� u vhsshe k ^ u �|� |	 �� ��!�#)��!�#� !# � �#(&(���!" ���#�" &�) � ! ��� ���&�

!�#� � �# ��' � �� ��bg hgb 	 u ^ _shrk � hi �fej u
�� u � _ddhbm k " u� u �|���	 u �ec
 p pacecp`he_mc`_fb cbg h�hp`_xh dcbgi _g`am ofe

defcgdcbg bh`ifej `ecphm u �b � !#��& !�� � �!� #�� � ���#�" &�) ��� ���&!�#� 
�hg u v u � u � hssrk � u �cpacer cbg � u � _hg_bm	 u �fslqh � fo � #"& � � !&!� !��& �
�#���!" ���!��� � #!� � ���� k tt u |��� | � u �wofeg �b_xhem_`r � ehmm k �wofeg u

�� u � _ddhbm k " u� u cbg �lb` k � u� u �|�� |	 u ��hp`_xh dcbgi _g`am ofe `ah qls`_z
`rth �0� pacbbhs u �������* �" !�'  k 
 k | � �� u

�� u � _ddhbm k " u� uk � hssrk v u� u cbg � hrk � u� u �|���	 u 0 ghp_m_fbz`ahfeh`_p ctz
tefcpa `f pcss cgq _mm_fb pfb`efs _b 0�� bh`ifejm u ���� � � � ����!�) � ��& 
%#''�� �k $� k ||} |� |||� u

�� u � srbb k � u^ u cbg ^ a_`` k ^ u �|���	 *fnce_`aq _p cmrqt`f`_pm ofe m`hcgrz
m`c`h `c_s tefdcd_s_`_hm _b c m_bnshzmhexhe ylhlh u � � ��� �� � �#(�

� u �l �he_b k " uk 0aqcg_ k � u cbg � cnama_bha �|�� |	 u �yl_xcshb` pctcp_`r cbg
_`m ctts_pc`_fb `f dcbgi _g`a cssf pc`_fb _b a_nazmthhg bh`ifejm u ���� � �
� � ���!�) � ��& %#'' �� �k 
 k ������ |u

�� u � c� hj k � u �|���	 u 0 ylhlh i _`a the_fg_p cee_xcsm cbg pfbm`cb` mhex_ph ec`h u
�b � hssr �|���p	 k |� � |� u

�� u � cee_mfb k � u� u �|���	 u � �#���&� � #!�#� &�) � !#��& !�� � �#� �" !�' u
� e_hnhe u

�} u � ml k � u cbg ^csecbg k � u �|���	 u 0gq _mm_fb pfb`efs ofe 0�� bh`ifejm u �b
� hssr cbg ^ _ss_cq m �|���	 k � |����� u

� |u �l_ k � u� u �|���	 u " hmfleph cssf pc`_fb ofe defcgdcbg bh`ifejm u ���� � � � ��
���!�) � ��& �� %#''�� �k � k |���� |�}� u

�� u �l_ k � u� u �|��} 	 u ���!����* &�) ��&� � ���#�" $ #� ��!�* �&!�) � �#&)(&�)� �!� #�� u � slihe k �fm`fb u
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