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breakpoint
  S3:  y = z * 3;

S2:  x = 2;
S1:  a = b + c;

(a) (b)

I6:  add  r3, r1, r2  <S1>

I1:  ld   r1, b       <S1>
I2:  ld   r2, c       <S1>
I3:  ld   r5, z       <S3>
I4:  mul  r6, r5, 3   <S3>
I5:  mov  r4, 2       <S2>

�ÏJMÀS=@QX8B��G � ?w8#Á@GSj � _M8 � QXr�ÀWQ(GSjIHÚG	JH:�9kY;^Ãz@_M8hYZr�=iQXeb86ebr>ti8FHËy=J
g � ^XJMj	J�Â#8utPGWYZYZ8bj6y@_Mz)ebr>ti8

pq<f8
yEGSYZJMe�J�ti8uGÈrW}Ïr�=iQnG �@� QXr�GSe(<PeuGW?Byo8�JM_M_M=fY;^ZQ(G�^X8utBysz�^X<@8
8*ÁfGWj � _M8
JM?K�ÏJ�ÀS=@QX86�Sl�~Ã}�^X<@8
=@YZ8#QnYZ8#^XYnGÈyiQX8uGS� � rSJ�?s^nG�^nYZr�=iQXeb8
_MJM?f8 8L.>�EYZJ�?@eb8xJM?fY;^ZQX=fe*^XJ�rS?NM	/6rWQXJ�ÀSJM?EGW^X8#Y
}`QXrSjÍYZrS=@QXeb8x_MJM?f8 8O/i�
^X<@8�t@8by@=fÀ�ÀS8#Q�YZ=fY � 8b?ft@Y�8#Ái8beb=i^XJ�rS?�GW^PM	/il]pq<f8�t@8by@=fÀSÀ�8#Q��|8b8 � Y
j	r�L>JM?fÀ�}`rSQZmÑG�Q(t¦�iYZ�>J �f� JM?@ÀCM	/i�QM|�i�iGS?EtRM � �>GS?ft6^X<f8b?	8#j6=f_�G�^X8bY
rS?f_Rz J�?@Y;^ZQX=fe#^XJMrS?SMs��yo8beuGW=fYZ8\JR^PrWQXJMÀ�JM?EG�^X8bYB}UQXr�j YZr�=iQXeb8\_MJ�?@882�)mn<fJMe(< YZ<@r�=f_�tßyo8B8*Á@8#eb=@^X8ut yo8#}`rSQX8P^X<@8ByiQX8uGS� � rSJ�?s^ul pq<@8
ti8byf=@À�ÀS8#QÑ^X<f8b?�<fGS?EtiYqr�L|8#Qq^X<@8He#r�?s^ZQXr�_o^Xrx^X<f8
=@YZ8#QnGW?Et�Y;^(GWQZ^XY
^(GW�>J�?@À�=fYZ8*QuÞ YÑQX8uÌs=@8bY;^XYbl
A <@J�_M8	^X<f8	yfGSYZJMe�J�t@8uGOrW}nr�=@Qh?@8#m ti8byf=@À�ÀSJ�?@À\YZe*<@8bj	8	G � 9

� 8bGWQXY]Y;^ZQ(GSJMÀS<>^Z}`rSQZmqGWQ(th}`rSQ]Y;^ZQ(GWJMÀ�<s^Z9k_�JM?@8qebr>t@8S�S^X<@8#QX82G�QX82YZ8bL�8#Q(GS_
e(<EGW_M_�8#?fÀ�JM?@À JMYZYZ=f8#YB^X<f8\YZe(<f8#j	8ÊjÈ=fY;^)GStftiQX8#YZYBmn<f8#?Åt@8uGW_�JM?@À
mnJR^X<�À�_MrSyEGS_M_Rz�r � ^XJMj	J�Â#8ut�ebr>t@8Sl]AC8n=fYZ8Ñ^X<f8n8#Á@GWj � _M8nYZ<frumn?�J�?�ÏJMÀS=@QX8K.B^XrÊJM_M_M=fY;^ZQ(G�^X8B<@r�m�À�_MrSyEGS_Ñr � ^XJMj	JMÂuGW^XJMrS? ebr�j � _�JMeuG�^X8bY
^X<@8 � QXr�y@_�8#jOl1�ÏJ�ÀS=@QX8K.4HÚG�JxYZ<frumnY6^X<@8�ebr�?s^ZQXr�_PTErum ÀWQ(G � <ßrW}
GW?�=f?fr � ^XJMj	JMÂb8ut � QXr�ÀSQ(GWj�mn<@8#QX8HJM?@Y;^ZQX=fe#^XJMr�?#Mf��JMY�}UQXr�j Y;^(G�^X8#9
j	8#?>^U82���VMQ.6JMY�}`QXr�jW8Ï�@�XM	/�JMY�}`QXr�jW8L.>�VM|��GW?EtNM � GWQX8x}`QXrSj8O/>�nGS?ftYM	/�Z�JMY�}`QXrSj[8 � lS�ÏJMÀ�=iQX89.4HËy=JÈYZ<frumnY�GS? r � ^XJMj	JMÂb8ut
L�8#QXYZJMr�?)rS}�^X<f8 � QXrSÀSQ(GSjÄmn<f8#QX8�JM?fY;^ZQX=@e#^XJMr�?#M � J�Y2j	rWL�8ut6r�=i^qrW}
_Mrsr � �EJM?@Y;^ZQX=fe#^XJMr�?KM|�6JMYn<frSJ�Y;^X8bt)^Xr6yfGSYZJMe!yf_Mrse(�#\��fGS?ftFM	/ÈGS?EtM	/ Z G�QX8)j	8*QXÀ�8utáGS?EtÊYZ=f?@�w^XrPyEGSYZJMe	y@_�rse(�^]	lBcqGWYZJMe)y@_Mrse*�`_
yo8#ebr�j	8bYÑ8#j � ^Kz	GS?Et�JMYq^X<f8#QX8*}ÆrSQX8�QX8#j	rWL�8ut¦l�v>= �@� r�YZ8�GhYZr�=iQXeb8
yiQX8uGS� � rSJ�?s^�JMY�YZ8#^�GW^�Y;^(G�^X8bj	8b?s^P8O/
ysz!^X<f8q=@YZ8#Qul�pq<f8 � QXr�y@_M8bj	Y
mn<@JMe*<O?@8b8ut�^Xr�yo8xG�t@tiQX8bYZYZ8utBy>z�rS=@Q�YZe(<f8bj	8�JM?@eb_M=Et@8�G
�Slbac��?W���d��
!
��6%4
�
!�,�e
!
�
U�2-&�N�4�$E�E�����
��`���&�,���(���;�=�����$�f�4�$������E
����0BD�+��E�-c�4�����&��E�g!A JR^X<�ebr>ti8nyo8bJM?fÀ!QX8brSQ(ti8#QX8ut�ÀS_�rSyEGW_�_Rzs�
JM?fY;^ZQX=@e#^XJMr�?fYhmn<fJMe(< YZ<fr�=@_�tCyo8)8*Á@8#eb=@^X8ut G�}`^X8#Q�GOYZr�=iQXeb8
y@QX8bGS� � r�JM?s^
j	JMÀS<>^Hyo8x<frSJ�Y;^X8btÊGWyor�L|8h^X<@8xy@QX8uGW� � rSJM?>^Hr�?
t@Jh5�8#QX8#?>^ � GW^X<@Yh_M8uGSt@JM?fÀO^XrB^X<f8�yiQX8uGS� � r�JM?s^ul#�frWQÈ8*ÁfGWj�9
� _M8��
JM?S�ÏJ�ÀS=@QX8i.4HËyXJ(�HJM?fY;^ZQX=@e#^XJMr�?fM|� Z GW?EtSM �$Z G�QX8Ê^X<@8
JM?fY;^ZQX=@e#^XJMr�?fY�mn<fJMe(<	YZ<fr�=@_�t�yo8�8*Á@8#eb=@^X8ut	G�}`^X8#Q�^X<f8ÑyiQX8uGS�s9
� r�JM?s^!y@=@^�m28#QX8�<frSJMY;^X8ut¦lÈAC86ebGS?ÊYZ8b86^X<EG�^!}ÆrWQ!^X<f8ÈÒ@QXY;^
JR^X8#Q(GW^XJMrS?BrW}�^X<@8H_Mrsr � �>^X<f8�t@8by@=fÀSÀ�8#QÑYZ<@r�=@_Ut	YZ=@Y � 8b?Et6^X<@8
8#Ái8beb=i^XJMr�?¿G�^>M �$Z �2mn<@J�_M8P}`rSQ�^X<f8)QX8bY;^�rS}H^X<f8B_�rsr � JR^X8#QZ9
GW^XJMrS?fYx^X<f8�t@8#yf=fÀSÀ�8#QhYZ<@r�=f_�t�YZ=@Y � 8b?Etw^X<f8	8#Ái8be#=@^XJMr�? G�^M|�!ZÚlßpq<@8#QX8#}ÆrWQX89M � ZnGW?EteM|�!ZnYZ<frS=f_�tßyorS^X<ßyo8BJM?s^X8#QXeb8 � 9
^XJMr�? � rSJM?>^XY	rW}�8O/il�v>J�j	JM_�GWQX_Rzs�)M	/ÊYZ<frS=f_�t yo8\8#Ái8be#=@^X8ut
yo8#}`rSQX8x^X<f8xy@QX8uGW� � r�JM?s^
y@=@^�mÑGSYHYZ=f?@�B^Xr	yEGWYZJMeÈy@_�rse(�N]�l
pq<f8�ti8byf=@À�À�8*Q�?@8b8utiY�^Xr�yo8�GWyf_M8Ñ^Xr�J�t@8b?s^XJR}`zÈmn<f8#QX8)M	/$Z ZEJMY
GS?ft!ebr�?s^XJM?>=f8�JM^XY¦}ÆrWQZmÑGWQ(txQX8bebr�L|8#QZz�=f?s^XJM_	M	/ Z Z J�Y�8#Ái8beb=@^X8bt¦l
V
8#?feb8qJR^�JMY�?f8beb8#YZYXGWQZzh^Xr!t@8bL>JMYZ8ÑG
YZ8*^�rW}oY;ziY;^X8bj�GW^XJMenGW_�ÀSrS9
QXJR^X<fj	Y2^XrheuGW_�e#=f_�GW^X8xGW_�_o^X<@8 � r�YZYZJMy@_�8
J�?s^X8#QXe#8 � ^XJMr�? � r�JM?s^XY
GS?ft)Òf?fJMYZ< � r�JM?s^XYbl.slbac��?j���7��EK�2-&�^�����6%�k�k	���1������BD���l
`E6�$%4�����^�6���(
7m��4�$������g
p�r � QX8#YZ8#QXL|8\^X<f8\QX8uÌs=fJRQX8ut � QXr�ÀWQ(GSj Y;^(GW^X8���^X<f8Êt@8#yf=fÀW9
À�8*QH<fGSYq^XrÈYZ=fY � 8b?ft)^X<f8
8#Ái8beb=@^XJMrS?P8uG�QX_MzBG�^�GS?PJM?s^X8#QXeb8 � 9
^XJMr�? � r�JM?s^ul¿V
rum28bL|8#Qu��QX8uGSe(<fJM?fÀ�GS? J�?s^X8#QXe#8 � ^XJMr�? � r�JM?s^
rS}qGBYZrS=@QXeb8�yiQX8uGS� � rSJ�?s^�t@rs8bY!?@rS^!?@8beb8bYZYXG�QXJ�_Rzáj	8uGS?\^X<@8
y@QX8bGS� � r�JM?s^hYZ<fr�=@_�t�yo8�QX8 � rSQZ^X8btá^XrP^X<f86=fYZ8#QulO:2r�?@YZJUti8#Q�ÏJMÀ�=iQX8K.QHËyXJ(l � }U^X8#Qx^(GS�>JM?fÀOr�L|8#QhebrS?s^ZQXr�_qG�^6JM?@Y;^ZQX=fe#^XJMr�?M � ZÚ�|mn<@J�e(<�JMYqGS?	JM?s^X8#QXeb8 � ^XJMr�? � rSJ�?s^�rS}n8O/i�s^X<@8Hti8byf=@À�ÀS8#Q
YZ<frS=f_�t	QX8 � rSQZ^q^X<@8
yiQX8uGS� � r�JM?s^qrS?f_Rz	mn<f8#?ByfGSYZJMe�yf_Mrse(�#_
JMY!QX8uGSe(<f8ut�l�gH^X<@8#QZmnJMYZ8��ÏJR^xYZ<frS=f_�táe#r�?s^XJM?i=@8È^X<@8�?frWQXj�GS_
8#Ái8beb=i^XJMr�?	mnJR^X<fr�=i^2QX8 � rWQZ^XJM?fÀ!^X<f8ny@QX8bGS� � r�JM?s^ul�V
rumq8#L|8#Qu�

I2 (S4)

D

B

E

F

A

I5’ (S3)

I4’ (S3)

I3’’ (S2, S5)

(b)

I1: bgt r1,5,E (S1)I1: bgt r1,5,C (S1)

(a)

breakpoint

C

I2 (S4)

I3’(S5)

D

B

E

F

A

I4 (S3)
  I3 (S2)

I5 (S3)

�ÏJMÀ�=iQX8o.QG � ebr�?s^ZQXrS_QTfrum ÀWQ(G � <68#Á@GSj � _M8pHÚG	J�rWQXJ�ÀSJM?EGS_ � QXrSÀSQ(GSjHËyXJ2G�}`^X8#QHebr>ti8!<fr�JMY;^XJM?fÀ�GS?Et)^(GSJM_�j	8*QXÀ�JM?fÀ
J�?\^X<@J�YHeuGSYZ8S��yfGSYZJMe6y@_Mrse*�9_�JMYHQX8bj	r�L|8ut\G�}`^X8#Q�r � ^XJMj	JMÂuG�9
^XJ�rS?�lÏA�8ÑeuGS?	YZ8#8n^X<fGW^�^X<f8*QX8ÑJ�Y�?fr�YZJM?@À�_M8HrSyiIK8be#^�_MrseuGW^XJMr�?
mn<fJMe*<Py>z)JR^XYZ8b_R}�euGW?Oyo8!=fYZ8ut)ysz)^X<@8xt@8by@=fÀSÀ�8#QÑ^Xr�ti8bebJ�t@8
JM}�Y;^(G�^X8bj	8b?s^U8O/6mnJ�_M_Ïyo8�QX8bGSe(<f8utOrWQ
?@rS^ulÑpq<>=@Yb�oG�YZ8#^HrS}
r�y>I;8be#^�_�rsebGW^XJMr�?@YÈGW?Et � r�YZYZJMy@_MzwYZrSj	86yiQ(GS?fe(<webr�?ft@JR^XJMr�?@Y
mnJ�_M_¦?f8b8bt�^XrÈyo8
JM?febrWQ � rSQ(G�^X8utPJM?s^Xrh^X<@8�j�G �@� JM?fÀxYZe(<f8bj	8
^Xr�<f8b_ � ^X<@8!ebr�?iÒfQXj�G�^XJ�rS?PrW}�G�y@QX8uGW� � rSJM?>^ul � ?@8#m5ebr>t@8
_�rsebGW^XJMr�?áj�G �f� JM?fÀ	YZe(<f8bj	8xmn<fJMe(<áGStft>QX8bYZYZ8bY�yorW^X< � QXr�yi9
_�8#j �xGS?ft�.ÈJMYHt@8bYZe#QXJMyo8ut)JM?wvi8be*^XJ�rS?9.>l/iloaC��?Y���#���&E�%Q��� ���������(���)�(*	�(�6%4�������^��%Q�����Qk)3�����?P
��(�R���(����"7<����A=gÇ~K?CrS=@QhYZe*<@8bj	8��]JM?@Y;^ZQX=fe#^XJMr�?@Y6G�QX8�8bj6=@_UG�^X8utáYZ8#_�8#e#9
^XJ�L�8b_Rzßt@=iQXJ�?@À\}ÆrSQZmqGWQ(tßQX8bebr�L|8#QZzsl VHrumq8bL|8*Qu�2yo8bebGS=fYZ8BrS}
r � ^XJMj	JMÂuG�^XJ�rS?fYBYZ=fe(< GSY)QX8bÀ�JMY;^X8#QBQX8b=fYZ8��HJR^uÞ YP?frW^BGS_RmÑGbziY
YXGW}Æ8�^Xrh?EGWJML|8b_Rz	QX8brSQ(ti8#QÑ^X<f8HJM?fY;^ZQX=fe*^XJ�rS?fYnG�^�t@8by@=fÀx^XJ�j	8Sl
� ?@rWL�8b_E}ÆrWQZmÑGWQ(t�QX8bebr�L|8#QZz�j	r>ti8b_Emn<fJMe(<B8#?fYZ=@QX8#YÑebrSQZQX8be*^
8#Ái8beb=@^XJMrS?PJMY � QXr � rSYZ8utPJM?\v>8be#^XJMr�?N/>l

�@lKq>-&���(��
$���c�2-&��
�����
!�����$�&Ec�r3U%4E6���c"$
�����
���
���Ep
!�L��%Q��<,�����R�Qg
pq<f8OQX=f?i9Ú^XJ�j	8P_�rsebGW^XJMr�?@YPrS}x=@YZ8#Q)L�G�QXJ�GSyf_M8bY)j�Gbz yo8wGS_R9
^X8#QX8utáyszwr � ^XJMj	JMÂuGW^XJMr�?¦l)pq<f8�LSGWQXJ�GWyf_M8	L�GW_M=f8�j�Gbzwyo8�JM?
t@Jh5�8#QX8b?s^ � _UGWeb8bYcHËebrS?fY;^(GW?>^u�>QX8bÀSJMY;^X8#Qu�ErWQÑj	8bj	rSQZz�J�GW^�t@JR}U9
}Æ8#QX8b?s^ � r�JM?s^XYHrW}28#Ái8be#=@^XJMr�?¦l�gHQHJR^�j�GbzB?frS^
8#ÁiJMY;^�G�^!GS_M_Ël
p�rOGW_�_Mrum�^X<f8h=fYZ8#Q!^XrBGSe#eb8bYZY!^X<f8ÈL�GW_�=@86rW}ÑGBLSGWQXJ�GWyf_M8�G�^
y@QX8uGW� � rSJM?>^XYb��^X<@86ti8byf=@À�À�8*Q!<EGWY
^XrB�>?@r�m�mn<f8#QX8ÈrSQ!<@rum
^XrárSy@^(GSJM? ^X<f8PLSGS_M=@8PrS}H^X<f8BL�G�QXJUGWyf_M8�l � ?f8#mÍt@GW^(Gw_�rW9
euGW^XJMr�? ^ZQ(GSe(�iJM?@ÀCYZe*<@8bj	8Pmn<@J�e(< GStftiQX8#YZYZ8bY	^X<fJMY�J�YZYZ=@8\JMY
t@8bYZe#QXJMyo8utBJ�?Ovi8be*^XJ�rS?O�@l

pq<f8�QX8bj�GWJ�?ft@8#QnrW}]^X<fJMY � G � 8#QnJMYHrWQXÀ|GS?@JMÂb8utOGWY�}`r�_M_Mr�mnY�G � }U9
^X8#Q�t@JMYZeb=fYZYZJM?@À)^X<@86GWyorWL�8bj	8b?s^XJMr�?f8btP^X8be*<@?fJ�Ìs=f8bY�JM?ávi8be#^XJMrS?i.u9
�@��v>8be#^XJMr�? �P� QXr�LiJ�ti8bYÈ8*Á � 8*QXJ�j	8#?>^(GW_�QX8#YZ=f_R^XY6GW?EtC8bLSGS_M=fGW^XJMr�?@Y
yEGWYZ8utOr�?\rS=@Q � QXrW^XrS^Kz � 8�lHv>8be#^XJMr�?w�	tiJMYZeb=fYZYZ8bYHQX8b_M8bL�GW?s^ � QX8bL>JR9
r�=@Y�m2rSQX�>YqGW?Et�ebrSj � GWQX8#Y2r�=iQÑG �f� QXr�GSe(<�mnJR^X<�^X<@8bjOl�v>8be#^XJMr�?BÓ
ebrS?>^(GWJM?fYÑ^X<f8!tiJMYZeb=fYZYZJMr�?PrS}]^X<f8
eb=@QZQX8b?s^Ñ_MJMj	JR^(GW^XJMr�?@YnrS}�r�=iQ�G � 9
� QXr�GSe(<��i^X<f8
}`=@^X=iQX8�mqrSQX�o�fGS?ftBr�=iQ�ebr�?@eb_M=fYZJMr�?@Ybl

sut ÙEÛQv9w�ÙE¾�½�»*Ý Ù Ø^x ½Qy+yiÝ Ø	z
{
?@_MJ���8Ê^X<@8áYZrS=@QXeb8#9Ú^XrW9ÃrSyiIK8be#^wj�G �f� JM?@À YZe*<@8bj	8á=@YZ8ut ysz¿^X<f8
ebrS?iL�8b?s^XJ�rS?EGW_fti8byf=@À�À�8*QXY�mn<@8#QX8nG�YZr�=iQXeb8ÑY;^(GW^X8bj	8#?>^�JMY�j�G �@� 8ut
^Xr�G�YZJM?fÀS_�8hr�y>I;8#e#^�_MrseuG�^XJ�rS?���rS=@Q
G �f� QXr|GWe*<\j�G � Y�G�Y;^(GW^X8bj	8#?>^
^Xr	GhYZ8#^�rS}]rSyiIK8be#^�_MrseuGW^XJMr�?@Y�mn<@JMe*<OebGS?Pyo8
eb_�GSYZYZJRÒE8utOJM?s^XrÈ}`r�=iQ
euG�^X8bÀ�rWQXJ�8#YÈmnJR^X< t@Jh5�8#QX8#?>^x}`=f?fe*^XJ�rS?EGW_�JR^XJM8bY�GK
��=��-4���C�4��������EX�'���&<�,���(���;�=���{���i�4�����&��EX�nBL�&��E�-��4��������EX��GS?ftd��E���
��+� �4�����&��E(l � ?fe(<frSQ
� r�JM?s^�J�?i}ÆrWQXj�GW^XJMr�?xJMY�^X<@8]yEGSYZ8�}ÆrWQ]ti8#QXJMLiJM?@ÀÑJ�?s^X8#QXe#8 � ^XJMr�?¦��ÒE?fJMYZ<¦�



GW?EtÊ8bYZeuG � 8 � r�JM?s^XYb�ÏGW?Etw?f8b8utiY�^XrPyo8Èebr�?@Y;^ZQX=fe#^X8utáGS?ftÊj�GWJ�?i9
^(GWJM?f8ut yszá^X<@8�ebr�j � J�_M8#QulÊ~Ã?>^X8*QXeb8 � ^XJMrS? � r�JM?s^XYb�]ÒE?fJMYZ< � rSJ�?s^XYb�
GW?Etw8bYZeuG � 8 � r�JM?s^XY!G�QX8	t@8#QXJML|8bt\}UQXr�jÍ^X<f8�GW?fe(<frWQ � r�JM?s^�JM?@}`rSQZ9
j�G�^XJMr�?\G�^�ti8byf=@À6^XJMj	8�l�A�8�mnJM_�_Ït@JMYZeb=fYZY�8uGWe*<OrW}]^X<f8bYZ8xrSyiIK8be#^
_MrseuG�^XJMr�?fYHJM?B^X<f8�}`r�_M_MrumnJ�?@À�YZ=fyfYZ8#e#^XJMr�?fYbl

s�|UÕ ¸ Ø ¾�}sÙ>¼0y@Ù@Ý Ø »Xº
~Ã?wrSQ(t@8*Q
}ÆrWQ�^X<f8Èt@8#yf=fÀSÀ�8#Q
^Xr)yo8ÈGSy@_M8È^Xr)ebrSQZQX8be*^X_MzOebr�?iÒfQXjÉG
YZrS=@QXeb8xyiQX8uGS� � r�JM?s^n}ÆrWQHÀS_Mr�yEGW_M_MzOr � ^XJMj	JMÂb8ut)ebr>t@8S�fmq8xGWYZYZrsebJ�GW^X8
8bGSe(< YZrS=@QXeb8)Y;^(GW^X8#j	8b?s^hmnJR^X<S
�����-+�����4�����&�2JM?@}`rSQXj�GW^XJMrS?�l � ?
GW?fe(<frWQ � r�JM?s^]rS}�G�YZr�=iQXeb8qY;^(GW^X8#j	8b?s^ÏJMY�GS?Èr�y>I;8be#^�e#r>t@8q_MrseuG�^XJ�rS?HÚGW?�JM?fY;^ZQX=@e#^XJMr�?=J(l	Ð�GSe(<CGS?@e*<@rSQ � rSJM?>^xe#r�j	8bY�mnJR^X<CG)yorsr�_M8uGW?
e#r�?EtiJR^XJ�rS?ÊQX8*}Æ8#QZQX8ut\^Xr)GSY
^X<@8K
$�=��-+�������	k9���������{�����$�fl
A¿<f8b?ÊGS?
GW?fe(<frWQ � r�JM?s^ÑrS}ÏGhYZrS=@QXeb8�Y;^(G�^X8bj	8b?s^ÑJMY2QX8uGWe*<@8utPti=@QXJM?fÀh8#Ái8beb=i9
^XJMrS?áGW?EtOJR^XY�GW?fe(<frWQXJ�?@À	ebr�?ft@JR^XJMr�?wJMYH^ZQX=@8��E^X<f8xyiQX8uGS� � r�JM?s^HYZ8#^
G�^n^X<EGW^�YZrS=@QXeb8!Y;^(G�^X8bj	8b?s^nYZ<frS=f_�tByo8�QX8 � rWQZ^X8ut¦l
� ?@e*<@rSQ � rSJM?>^�J�?i}ÆrWQXj�GW^XJMr�? }ÆrSQ�8bGSe(<ÇYZr�=iQXeb8OY;^(G�^X8bj	8b?s^�JMY

e#r�?fY;^ZQX=@e#^X8utÈGS?Etxj�GSJM?s^(GSJM?@8utÈysz�^X<@8qebr�j � JM_�8*Qul�c28#}`rSQX8nGS?szxr � 9
^XJMj	JMÂuG�^XJ�rS?OJMY � 8*QZ}ÆrSQXj	8bt¦�i^X<f8!GW?fe(<frSQ � rSJ�?s^�rS}�GÈYZr�=@QXe#8hY;^(G�^X8#9
j	8#?>^'8�JMYqYZ8#^q^Xrx^X<f8�ÒfQXY;^ÑJM?fY;^ZQX=@e#^XJMr�?)rS}~8CGS?ft�^X<@8
GW?fe(<frSQXJM?@À
e#r�?EtiJR^XJ�rS?OJMYHYZ8*^Ñ^Xr�yorsr�_M8uGW?\L�GW_�=@8��RHÆ^ZQX=f87J(l
��=iQXJ�?@À6^X<f8 � QXrseb8bYZYnrW}�ebr>t@8�r � ^XJMj	JMÂuGW^XJMrS?��fmn<@8b?Pe#r>t@8xt@=i9

� _MJ�ebGW^XJMr�? r � ^XJMj	JMÂuG�^XJ�rS? YZ=@e*< GWY�_Mrsr � =f?@QXrS_M_�JM?@À@�2}`=f?@e#^XJMr�?ßJM?@9
_MJM?fJM?@À@��GS?ftO_�rsr �á� 8#8b_MJ�?@À�J�Y � 8#QZ}ÆrWQXj	8ut¦�oJR}2GS?wGW?fe(<frSQ � r�JM?s^�rW}
Y;^(G�^X8bj	8b?s^)8�JMYqe#r�?s^(GSJM?f8bt)JM?	^X<f8Ht@= � _MJMeuGW^X8ut�ebr>ti8��s^X<f8
GS?fe(<frWQ
� rSJM?>^2JM?@}ÆrWQXj�GW^XJMr�?)JMYqGW_�YZr6t@= � _MJMeuGW^X8ut�lÏA <@8b?�GS?�JM?fY;^ZQX=@e#^XJMr�?#M
mn<@JMe*<�JMYqGW?BGW?fe(<frWQ � rSJ�?s^2rS}¦Y;^(GW^X8bj	8#?>^08áJMYqti8b_M8#^X8ut�rWQqj	r�L|8ut
GbmqGuz�}`QXr�j JR^XY6rWQXJ�ÀSJM?EGS_ � _UGWeb8���^X<f8�ebrSj � JM_M8#QhmnJ�_M_Ñj	r>tiJM}Uz�^X<@8
GW?fe(<frWQ � r�JM?s^	JM?@}ÆrWQXj�GW^XJMr�? rS}�8�=@YZJ�?@ÀÊ^X<@8\GS_MÀSrSQXJR^X<fj%YZ<@r�mn?
yo8#_�rum!l

���6�4��� ~k}bMÊ<fGSYÈGS?ßJMj	j	8ut@J�GW^X8	YZ=@ebeb8b8bt@JM?fÀwJM?fY;^ZQX=@e#^XJMr�?��¿J�?^X<f8�YXGSj	8�yEGWYZJ�e2yf_Mrse*�o�	�	QX8 � _�GSeb8bYLMn^XrHyo8#ebr�j	82GS?ÈGS?fe(<frWQ
� r�JM?s^ÏrW}=8OGW?Et�^X<f8�GS?@e*<@rSQXJM?fÀ�ebrS?Et@JR^XJMr�?hJMY�yorsrS_�8bGS?6LSGS_M=@8
��l

���6�4�d� 8#_�YZ8ÑJR}XMH<EGSY�GW?6JMj	j	8utiJUG�^X8 � QX8beb8utiJ�?@À
JM?fY;^ZQX=@e#^XJMr�?#��J�?^X<f8�YXGSj	8�yEGWYZJ�e2yf_Mrse*�o�	�	QX8 � _�GSeb8bYLMn^XrHyo8#ebr�j	82GS?ÈGS?fe(<frWQ
� r�JM?s^ÏrW}=8OGW?Et�^X<f8�GS?@e*<@rSQXJM?fÀ�ebrS?Et@JR^XJMr�?hJMY�yorsrS_�8bGS?6LSGS_M=@8
��l

���6�4�d� 8#_�YZ8S�fGW_M_¦rW}~MfÞ Y�J�j	j	8bt@J�GW^X8 � QX8#eb8ut@JM?@ÀÈJM?fY;^ZQX=@e#^XJMr�?@Yb�=�&�u��Q�S��lMlMlM�L�Q�NHÆmn<f8#QX8R�1�Ä�7J(�@IKr�JM?s^X_Rz\QX8 � _�GSe#8RM)^Xr)yo8bebrSj	8
GS?@e*<@rSQ � r�JM?s^XY6rW}p82lw~k}U�Q�
JMY6GOebr�?ft@JR^XJMr�?EGW_Ñy@Q(GW?fe(<CJM?@9
Y;^ZQX=fe*^XJ�rS?��>^X<f8
ebr�?ft@JR^XJMr�?)=f?Eti8#Qqmn<@J�e(<9� � mnJM_�_¦y@Q(GW?fe(<)^XrM yo8bebrSj	8bY)^X<@8ÊGS?fe(<frWQXJM?fÀ ebrS?Et@JR^XJMr�?¦l�gH^X<f8#QZmnJMYZ8��n^X<@8
GS?@e*<@rSQXJM?fÀ6ebr�?ft@JR^XJMr�?OJMY�yorsr�_M8uGS?PL�GW_�=@8���l

ý rW^X8�^X<fGW^�^X<f8nGW_�ÀSrSQXJR^X<fj�JMY2yEGWYZ8ut�r�?�^X<@8�GSYZYZ=fj � ^XJMr�?�^X<EG�^
e#r�?EtiJR^XJ�rS?EGW_iyiQ(GS?@e*<@8bY�mnJM_M_s?frW^Ïyo8�QX8#j	rWL�8ut�HÚGSYZYZ=@j	JM?fÀn?fr � QX8ut>9
JMeuG�^X8ut6ebr>ti8$J(l�pq<>=fY�GW?szxJ�?@Y;^ZQX=fe#^XJMrS?�MHmn<@J�e(<6JMY�yo8bJM?fÀ�QX8bj	r�L|8ut
JMYn?f8#L|8#Q�G6ebrS?EtiJM^XJMrS?EGS_�y@Q(GW?fe(<PGW?EtPJR^XYnGS?@e*<@rSQXJM?fÀ6ebr�?ft@JR^XJMr�?OJMY
GW_RmÑGbziYw�Sl¿~k}H^X<@8PebrS?Et@JR^XJMr�? rS}xGÊy@Q(GW?fe(< JMY�Gáe#r�?fY;^(GW?s^u�qr�=iQ
j	8*^X<fr>t	GS_M_MrumnYq^X<f8�y@Q(GW?fe(<�^Xrxyo8n^ZQX8uGW^X8bt)GWYÑGS?�=@?febrS?Et@JR^XJMr�?fGS_
IK=fj � GS?Et�^X<>=fYnGS_M_MrumnY
JR^Ñ^Xr�yo8�QX8bj	r�L|8bt¦l

pq<f8 � QXrsrW}�^X<fGW^2^X<@8
GW?fe(<frWQ � r�JM?s^qJM?@}`rSQXj�G�^XJ�rS?Bj�GWJM?>^(GWJM?f8ut
=@YZJM?fÀw^X<fJMY	GS_MÀSrSQXJR^X<fj JMY�e#rSQZQX8be#^	}`rSQ�^X<@8Oti8byf=@À�À�8*Q�^Xrá=@?EGWj�9
y@JMÀ�=frS=fYZ_Rz)t@8#ebJ�t@8�JM}�G!YZr�=iQXeb8
yiQX8uGS� � r�JM?s^�YZ<fr�=@_�t	^(GW�|8�865�8be#^2rSQ
?@rS^�JMY � QX8bYZ8b?s^X8ut)JM? �H�@� 8b?EtiJMÁ � l
~K?1�ÏJMÀ�=iQX8�.QHËyXJ(�E^X<@8hmn<@r�_M8hyEGSYZJMeÈyf_Mrse*�N_ÄJMYHQX8bj	r�L|8btOt@=@8

^Xr r � ^XJMj	J�ÂbGW^XJMr�?¦l cqGWYZ8utÅr�?År�=iQ\GS_MÀSrSQXJR^X<fjO�
J�?@Y;^ZQX=fe#^XJMrS?�Mf�
yo8#ebr�j	8bYÑ^X<@8!?f8#m�GS?@e*<@rSQ � r�JM?s^�rS}P8O/�HÚGS?ft�8L.�J2mnJR^X<P^X<f8xGW?@9
e(<frWQXJM?fÀ�ebrS?EtiJM^XJMrS?OrS}L�>�p� � l

s�|hs Ö�Ø »�v|¼Ã¾7v	y|»*Ý Ù Ø y@Ù@Ý Ø »XºH½ Ø Û#� Ø Ý º6}KyiÙfÝ Ø »Xº
A <@8b?¿^X<f8Ê=fYZ8#QPYZ8#^XYOG yiQX8uGS� � r�JM?s^u��^X<f8át@8by@=fÀ�ÀS8#QO?@8b8utiY)^Xr
ÒfQXY;^�J�t@8#?>^XJR}UzB^X<@8������,�������;���������K�4�$������EnGW?Et�BL�&��E�-��4�����&��EqebrWQZQX8#9
Y � r�?ft@JM?fÀO^XrO^X<@8	YZr�=iQXeb8�y@QX8uGW� � rSJM?>^hYZrO^X<fGW^ÈJM^h�>?frumnYxmn<f8#QX8
^X<f8)?frWQXj�GS_q8*Á@8#eb=@^XJMr�?ßYZ<@r�=f_�t yo8)YZ=fY � 8b?ft@8utßGS?ft�mn<f8#QX8)^X<f8
}ÆrWQZmÑG�Q(tPQX8bebr�L|8#QZzBYZ<frS=f_�tPY;^Xr � l�p�r	euGS_Meb=@_�GW^X8!^X<f8�JM?s^X8#QXeb8 � ^XJMr�?
� r�JM?s^XY�GW?Et�Òf?fJMYZ< � r�JM?s^XYb��J�?i}ÆrWQXj�GW^XJMr�? GSyorS=@^È^X<f8�YZr�=iQXeb8PrWQZ9
t@8*QXJ�?@ÀPrW}ÑJM?fY;^ZQX=fe*^XJ�rS?fYx<EGWY�^XrPyo8�e#r�?fY;^ZQX=@e#^X8utáGS?Et � QX8bYZ8*QXL|8ut
t@=iQXJM?fÀOebrSj � JM_�GW^XJMr�?¦l\c28#YZJUti8bYx^X<f8	YZr�=iQXeb8�_MJ�?@8	?>=fj6yo8*Qu�ÏG`E6�6<� %&���=���1�+%4��������mn<fJMe(<ÇQX86TE8#e#^XY	^X<f8wtizi?fGSj	JMeP8#Ái8be#=@^XJMr�?YTfrum
JMY!JM?feb_M=Eti8utáJM?Êr�=iQxYZr�=@QXe#8�rSQ(ti8#QXJM?fÀOJM?@}`rSQXj�G�^XJ�rS?ámn<@J�e(<�JMYxG�^Z9
^(GSe(<f8btP^Xr)8bGSe(<\J�?@Y;^ZQX=fe#^XJMrS?�l
vi8uÌs=@8b?feb8!?>=@j6yo8#QXY�GWQX8hGWYZYZJ�ÀS?f8ut
^Xr!yEGWYZJMe�y@_Mrse*�>Y�rS}�^X<f8ÑrWQXJ�ÀSJM?EGS_ � QXr�ÀWQ(GSjÄYZ=fe(<6^X<EG�^�yEGSYZJMe�yf_Mrse(�� <EGSYnGhYZj�GS_M_M8#Q�YZ8uÌs=f8b?@eb8
?>=@j6yo8#Q�^X<EGS?)yEGWYZJMe�yf_Mrse(�F\ JR}�GW?Et
r�?@_RzCJR}n8uGSe(< � G�^X<C}`QXrSj�\ ^Xr � J�?>L|rS_ML|8bYhGOyEGWe*�á8ut@ÀS8�lwpq<f8
ebrSj � JM_M8#Q�ebrSj � =i^X8bYHYZ8bÌ>=@8b?fe#8h?>=@j6yo8#QXYnysz\ti= � _MJMeuG�^XJ�?@À�?fr>t@8#Y
^Xrxj�GS�|8Ñ^X<@8)Tfrum¿ÀSQ(G � <	QX8uti=febJMyf_M8��sQX8#j	rWL>JM?fÀ!yfGSe(��8utiÀ�8bYb�iGW?Et
^X<f8#?B^Xr � rS_Mr�À�JMeuGW_M_MzwYZrWQZ^XJM?fÀ�^X<f8HQX8bYZ=f_R^XJM?fÀ�GWe#zieb_MJ�exÀWQ(G � <¦l ý rS^X8
^X<EG�^Ñ^X<f8HYZ8uÌs=f8b?@eb8�?>=fjÈyo8#QÑGWYZYZJ�ÀS?fj	8b?s^nj	JMÀ�<s^Ñ?@rS^Ñyo8
=f?fJ�Ìs=f8S�
yf=i^�^X<f8*QX86JMY!r�?@_MzÊrS?f8ÈQX8#_UG�^XJML|8	8#Ái8beb=i^XJ�rS?árWQ(t@8#Qxyo8*^Kmq8#8b?Ê^Ãmqr
yEGWYZJMeHy@_�rse(�>Y�mn<@8#QX8�^X<@8n8#Ái8beb=@^XJMrS?	ebr�?s^ZQXr�_feuGS?	QX8uGWe*<	rS?f8n}`QXr�j
^X<f8
rS^X<f8*Q�mnJR^X<@r�=@^n^ZQ(GuL|8#QXYZJM?@À6^X<f8�yfGSe(��8ut@ÀS8bYbl
A JR^X<ÊQX8bÀ�GWQ(tw^XrOG�y@QX8uGW� � rSJM?>^!GW^xYZr�=iQXeb8�Y;^(G�^X8bj	8b?s^C82��GS_M_

^X<f8áJM?fY;^ZQX=fe*^XJ�rS?fYwJM?5^X<@8�}Æ=@?fe#^XJMrS?�euGW?�yo8CtiJMLiJ�ti8ut5JM?s^Xr ^Ãmqr
ÀSQXrS= � YáyfGSYZ8ut�rS?�^X<f8ßYZr�=iQXeb8ßrSQ(t@8*QXJ�?@À JM?@}ÆrWQXj�GW^XJMr�?VG ��� ���6<�6���(
7m��4�$�����>���&E�����%+���������&EPGWQX8á^X<f8�JM?@Y;^ZQX=fe#^XJMr�?@YPmn<fJMe(<�<fG�L�8�G
YZr�=iQXeb8�8#Ái8be#=@^XJMr�?ÊrSQ(ti8#QxYZj�GS_M_M8#Q�^X<fGS?`8q��GS?ft9�4�$E��{<;�6���(
7m��4�$��������+E�����%+���������+EqG�QX8H^X<f8HJM?fY;^ZQX=fe*^XJ�rS?fY2mn<@JMe*<)<EGuL|8HGhYZrS=@QXeb8H8#Ái8beb=i9
^XJMr�?OrWQ(t@8#Q�8uÌs=fGS_�^Xr6rSQ�_�GWQXÀS8#Q�^X<EGS?N8ql
~K?s^X8#QXeb8 � ^XJMr�? � r�JM?s^XY�}ÆrSQhG)y@QX8uGW� � r�JM?s^!YZ8#^xG�^ 8q��GSYZYZ=@j	JM?fÀ

JM?fY;^ZQX=@e#^XJMr�?NM�JMY�GS?\GW?fe(<frWQ � rSJM?>^nrW}P82�EG�QX8!euGS_Meb=@_UG�^X8utO=fYZJM?@À+G
� 8bL|8#QZz � GW^X<	}`QXrSj ^X<f8H}`=f?@e#^XJMr�?)8b?s^ZQZz � r�JM?s^q^Xr�MxmnJM^X<@r�=i^
^ZQ(G�L�8#QXYZJM?fÀ�yfGSe(�)8bt@À�8#Yb�oGS?ft

� 8bL|8#QZz � GW^X<)Y;^(GWQZ^XJM?fÀh}`QXrSj ^X<f8
_Mrsr � <f8bG�t@8*Qq^Xr�MxmnJM^X<@r�=i^
^ZQ(G�L�8#QXYZJM?fÀ�yfGSe(�h8bt@À�8#YÏ}ÆrSQ�8uGWe*<È_�rsr � mn<fJMe(<RMHQX8bYZJ�ti8bY�JM?¦l �

� _MrS?fÀh8uGSe(< � GW^X<�j	8b?s^XJMr�?@8ut	GSyor�L|8S�s^X<f8nÒfQXY;^ � rSY;^Z9ky@QX8uGW� � rSJM?>^
JM?fY;^ZQX=@e#^XJMr�?O8b?@ebr�=@?s^X8#QX8utBJMY�GS?PJ�?s^X8#QXe#8 � ^XJMr�? � r�JM?s^nrS}P82l
FH8#}`8#QZQXJM?fÀ\yfGSe(�Ê^XrN�ÏJMÀS=@QX8F.4HËy=J(��GSYZYZ=@j	J�?@ÀNMf�	JMYx^X<f8	r�?@_Rz

GS?@e*<@rSQ � rSJM?>^qrS}L8O/>�i^X<@8#QX8�G�QX8
^Km2r � GW^X<@Yq_M8uG�tiJ�?@ÀÈ^Xr�Mf�Hmn<@J�e(<
^X<f8�ti8byf=@À�ÀS8#Qh?f8b8utiY�^XrOebrS?fYZJ�t@8#Q�G � G�^X< �o�R�W� ��� \>H�Mf�$J��
GS?ft � G�^X< �'�0�d� \>H�Mf�$JD�!l � YZYZ=fj	JM?@À'M � ZsJMY�^X<@8�8uGWQX_MJM8bY;^ � rSY;^Z9
y@QX8bGS� � r�JM?s^�J�?@Y;^ZQX=fe#^XJMrS?	GS_Mr�?@À �b� ��M �$Z JMY�GS?6J�?s^X8#QXe#8 � ^XJMr�? � rSJM?>^
rS}C8L/>l � _MYZr@��GWYZYZ=fj	JM?fÀ�M|� Z JMY	^X<f8O8bGWQX_MJM8bY;^ � rSY;^Z9ky@QX8uGW� � rSJM?>^
JM?fY;^ZQX=@e#^XJMr�?ÅGS_MrS?fÀ �0� �bM|� Z JMYBGS?@rS^X<f8*QPJM?s^X8#QXeb8 � ^XJMr�? � rSJ�?s^BrS}8O/il
� ?wGS_MÀSrSQXJR^X<fj =@YZJM?fÀ�yEGWe*�smÑG�Q(twtfGW^(G�9�TErum GW?EGS_RziYZJMY
^Xr�Y;ziY;9

^X8bj�G�^XJ�ebGS_M_RzBebGS_Meb=f_�G�^X8!GS_M_�^X<f8
JM?s^X8#QXeb8 � ^XJMr�? � r�JM?s^XY2mnJR^X<BQX8bÀ�GWQ(t
^Xr	GW?\GS?@e*<@rSQ � r�JM?s^�JMY � QX8bYZ8b?s^X8ut)J�?B^X<f8
}`r�_M_Mr�mnJM?@À@l
~K?O^X<f8xebrS?s^ZQXr�_nTfr�m�ÀSQ(G � <^��rW}�^X<f8x}Æ=f?@e#^XJMr�?¦�oYZ= �@� r�YZ8ÈGS?

GS?@e*<@rSQ � rSJ�?s^CMBrS}ÑY;^(G�^X8bj	8b?s^C8¿JMY!JM?�yEGWYZJMe�yf_Mrse(�^� GW?Et\^X<f8
}Æ=@?fe#^XJMrS?h8#?>^ZQZz
yf_Mrse(�!J�Yn]�l]p�rÑÒE?ft!r�=@^¦^X<f8�JM?s^X8#QXeb8 � ^XJ�rS? � r�JM?s^XY
rS}~8wmnJR^X<	QX8bÀ�GWQ(t	^Xr Mf��mq8�?f8b8ut6^Xr!Ò@QXY;^qY � _MJR^'�ÄJM?>^Xr!^ÃmqrxyEGWYZJ�e
yf_Mrse(�>Yb�P�!GS?EtK�>.>�fmn<@8#QX8
��l'�P�HJMY2^X<@8Ñ^Xr �	� rSQZ^XJMrS?)rW}~�ÄJM?feb_M=EtiJM?fÀxJM?fY;^ZQX=fe*^XJ�rS?fY�}`QXr�j
^X<f8
Ò@QXY;^HJM?@Y;^ZQX=fe#^XJMr�?BrS}D�'= � ^Xr6^X<f8
r�?f8xG�^bMfl (¡ îWìËèkêkçWí;èkë é#îWìÈñ�äWë íKä íZæ*îCîSåZë èÃäWåZê6êÚåZæ*íKäe¢ îSé*ê�ø|å)êÚåZæ#íKäWå(£^¤�êÚé#ó¢ ñ�ë èkäSé*çWèhèkêkæ(¥#åZêkìÚë î$¦OøWæ#í;§Êå(£$¦#åZìhóÑæZðÊø|å	íZï æ#ìÚìÚë ¨�å(£áæ*ì6åZë èkäWåZêhôWêÚå�©

øWêkåZæ�§uô|é#ë îbè@é*ê@ô�é#ìËè�©`øWêÚåZæ6§uô|é*ë îbèiøSæ*ìkå(£�é#î�èkäSåZë ê>ìÚé#çWêÚíZå�é#ê�£SåZêÚë î$¦�ë î$¤�é#êÚóÑæ�©èkë é#î|û�ã¦äWåZìkå�ë îWìËèkêkçWí;èkë é#îWì¦æ#êÚå�ë êkêÚåZï å�¥(æ*îbè�æ*ìÏï é*î�¦Ñæ*ì�èkäSå;ð�æ*êkå�îWé*è�óÑé�¥#å(£
èkéHænôWï æ#íZå�ñ�äSë íÃä!íZæ#î�êÚåZæ*íKä�¢	é#ê]ø|å�êÚåZæ#íKäWå(£U¤�êÚé#óY¢#£WçSêÚë î$¦Ñé#ô�èkë óÑë ªZæ�©
èkë é#î|û@«ÏèkäSåZêËñ�ë ìÚå*ösèkäSåP¥*æ*ï çWåZì]é�¤oèkäSåP¥*æ*êÚë æ#øWï åZì]æ�¬|åZí;èÃå(£�ñ�ë ï ïfø|å0£WåZîSé(èÃå(£æ#ì�çSîWæ(¥*æ*ë ï æ*øSï å]èkéÑæ(¥bé*ë £!ôSêÚé(¥�ë £Wë î$¦qóÑë ìÚï åZæ6£Wë î$¦që î7¤�é#êÚóÑæ*èkë é*î�­ ®�¯�°Uû± ã¦äSåV£Wå�¨|îWë èkë é#îWì@é�¤�èkäWå¦ï éué#ôqäWåZæ6£WåZê@æ*î�£�èÃäWå�øSæ*ír§�å(£�¦*å�íZæ#îqø|å=¤�é#çWî$£
ë îp²�å�¤Æû4­ ®�³�°Uû



.sl)�>. ebr�?s^(GSJM?@YP^X<f8ÊyorS^Z^XrSj � rWQZ^XJ�rS?ÅrS}�� JM?feb_M=EtiJM?fÀßJM?@9
Y;^ZQX=fe*^XJ�rS?fY�}`QXrSjÄ^X<@8Ñr�?f8nJMj	j	8utiJUG�^X8b_RzÈ}`r�_M_MrumnJ�?@À�M�^Xr�^X<@8
_�GSY;^Hr�?@8�l/>l � _M_�^X<f8c�PÞ Y � QX8uti8beb8bYZYZrWQXYHyo8#ebr�j	8c�P�SÞ Y � QX8ut@8be#8bYZYZrSQXYbl

�il � _M_�^X<f8c�PÞ Y�YZ=febe#8bYZYZrSQXY�yo8bebrSj	8c�>.>Þ Y
YZ=@ebeb8bYZYZrWQXYbl
� lnpq<f8*QX8!J�Yn?@r�8ut@ÀS8xt@JRQX8be#^X_Rz)}`QXrSj´�P�!^XrR�>.>l
7�8*^Nµüyo8O^X<f8\YZ8#^BrS}xyfGSYZJMeáy@_Mrse*�>Y	mn<fJMe(< euGS?ÇQX8bGSe(<S�P�

mnJR^X<@r�=@^
^ZQ(G�L�8#QXYZJM?fÀ�yEGWe*�O8bt@À�8#Y�JM?ÊÀWQ(G � <`�´HËJM?feb_M=EtiJM?fÀ#�P�$J(l ¶�@rSQÑ8uGWe*<)yEGWYZJMe�yf_Mrse(�>\�J�?)ÀSQ(G � <K�È�i_�8*^Ñ=fY2t@8#Òf?f8b·4¸�¹�þ \xÿoGS?Et�Qº,»�»Kþ \!ÿ]GSYÑ}`r�_M_Mr�mnY�G
� ~Ã}O\ÄJMY�J�?�µ	�·4¸�¹�þ \!ÿ � � rS?f8#9k8b_M8bj	8#?>^�YZ8#^HebrS?>^(GWJM?fJM?fÀ�^X<@8�ÒfQXY;^ � r�Y;^Z9
y@QX8bGS� � r�JM?s^�J�?@Y;^ZQX=fe#^XJMrS?�JM?�yEGWYZJ�eÑy@_Mrse*� \���JR}o^X<f8#QX8ÑJMY�GS?szsl
� ?B8bj � ^Ãz�YZ8#^u�@rS^X<f8*QZmnJ�YZ8Sl

�Qº;»:»Kþ \xÿ �½¼´¾�¿�À þ \xÿ JR}O·4¸�¹�þ \!ÿPÁ�dÂÂ rS^X<@8#QZmnJMYZ8

� ~Ã}O\ÄJMY�?frS^nJM?9µ��·4¸�¹�þ \!ÿ � �4º,»�»Kþ \!ÿ �ÃÂ
pq<f8xt@GW^(G�9,Tfrum�8bÌ>=fGW^XJMr�?@YÑ}ÆrSQbº�¹�GW?Et ¾�¿�À YZ8#^XYnrS}L\�GWQX8!G

¾$¿�À þ \!ÿ � Ä
Å �2Æ�Ç=ÆrÈ$É;É�Ê�Æ�Æ;Ë�Ì	Ë�ÍXÎ º,¹�þ 8�ÿº�¹�þ \!ÿ � ·4¸�¹�þ \!ÿQÏ9H ¾�¿�À þ \xÿ�Ð`�Qº;»:»Kþ \xÿ�J

AC8HeuGS?)=fYZ8H^X<f8�Y;^(GS?Et@GWQ(t�JR^X8#Q(GW^XJML|8!GW_MÀ�rSQXJR^X<@j	Yq}ÆrSQnYZrS_MLiJM?@À
t@GW^(G�9,TfrumÅ8uÌs=EGW^XJMrS?fYxþR�u�Sÿ�^XrÈÒf?Et�r�=i^Ñ^X<f8Uº�¹�þ \xÿ¦}ÆrWQ�8uGSe(<PyfGSYZJMe
y@_Mrse*�#\	l�pq<f8�=@?fJMr�?)rS}Oº�¹�þ ]�ÿ�GW?Et#º,¹�þ �>.�ÿ�JMYÑ^X<f8
YZ8*^nrS}]GW_M_¦^X<@8
JM?s^X8#QXeb8 � ^XJMr�? � rSJM?>^XYnrW}D8 mnJR^X<PQX8#À|GWQ(t)^XrRMfl�ÏJM?fJMYZ< � r�JM?s^XYPG�QX8áebGS_Meb=f_�G�^X8ut J�?ÅGCYZJMj	JM_�GWQB}ËGSYZ<@JMr�?�lÑ�frWQ
8bGSe(< � GW^X<C}UQXr�jÒMf��GS?ßGW?fe(<frWQ � rSJ�?s^ÈrS}�Y;^(GW^X8#j	8b?s^�82�]^XrO^X<@8
}`=f?@e#^XJMr�?C8#ÁiJR^ � r�JM?s^!mnJR^X<frS=@^x^ZQ(GuL|8#QXYZJM?fÀOyfGSe(�\8ut@ÀS8bYb�Ï^X<@8�_�GSY;^
� QX8#9ky@QX8uGW� � r�JM?s^�JM?fY;^ZQX=@e#^XJMr�? J�Y�G\Òf?fJMYZ< � r�JM?s^	rS}p82l � tfG�^(GW9Tfrum GS_MÀSrSQXJR^X<fjÉYZJ�j	JM_�GWQH^Xr	^X<f8xr�?@8hYZ<@rumn?áGWyor�L|8xeuGS?wyo8x=fYZ8ut
^XrweuGW_Meb=f_�GW^X8BGS_M_2^X<@8	ÒE?fJMYZ< � rSJ�?s^XYxmnJR^X<CQX8bÀ|G�Q(t ^XrÊGW?ßGS?fe(<frWQ
� rSJM?>^ul

s�| Ó Ô º*¾W½	y+v#y@Ù@Ý Ø »Xº
:2rS?feb8 � ^X=EGW_M_Mzs�
^X<f8át@8by@=fÀ�ÀS8#Q\ebrS?@Ò@QXj	YOGßYZr�=@QXe#8�y@QX8bGS� � r�JM?s^
mn<@8b?ßGS?ßGW?fe(<frWQ � rSJM?>^ÈrS}Ñ^X<@8�y@QX8uGW� � rSJM?>^hJMYxQX8uGSe(<f8ut ti=@QXJM?fÀ
}`rSQZmqGWQ(tBQX8be#rWL�8#QZz)GS?ft)^X<f8
GS?@e*<@rSQXJM?fÀÈebr�?ft@JR^XJMr�?PJMYq^ZQX=@8�l�V
rumÑ9
8#L|8#Qu�Wyo8#}ÆrWQX82^X<f8�t@8#yf=fÀSÀ�8#QÏeuGS?hyo8�YZ=iQX8�^X<fGW^Ï?@r
GW?fe(<frWQ � r�JM?s^ÏrW}
^X<@8qY;^(GW^X8#j	8b?s^ÏJMY]À�rSJ�?@À
^Xr
yo8�8b?fe#r�=f?s^X8#QX8bt¦�SJM^]mnJM_M_i<EGuL|8�^Xr�YZeuGW?
}`rSQZmqGWQ(t6JM?È^X<@8qyfJM?fGWQZzhGS_M_>^X<f82mqGbzh^Xr�^X<f8�8b?EthrS}oG�}Æ=f?@e#^XJMr�?¦lÏ~K?
rWQ(t@8#Qn^Xr	GW_M_�rum5^X<f8!ti8byf=@À�ÀS8#Qn^XrÈQX8bYZ=@j	8�?frWQXj�GS_LHË?EG�^XJ�L�8$J�8#Ái8#9
e#=@^XJMr�?áGSY!YZrsrS?�GWY � r�YZYZJMyf_M86mn<@8b?Ê^X<@8ÈyiQX8uGS� � rSJ�?s^!YZ<@r�=@_Utw?frW^
^(GW�|8Ñ865�8be*^u�|GW?frS^X<@8#Q�YZ8#^�rS}orSyiIK8be#^�_MrseuGW^XJMrS?fYoHÆQX8#}Æ8#QZQX8btÈ^Xr!GSY]^X<@8��E���
��+�@�4�����&��E�J]mn<fJMe(<�GWQX8Ht@8#QXJML|8btÈ}`QXrSj GW?fe(<frSQ � r�JM?s^�J�?i}ÆrWQXj�GW9
^XJMrS?ÊJMY � QXr � rSYZ8ut¦l � ?���E6��
��+�U�4���:���ÏrW}2G	YZrS=@QXeb8hy@QX8uGW� � r�JM?s^
JMY
GW?árSyiIK8be#^!_MrseuG�^XJMr�?�YZ=@e*<\^X<fGW^
mn<@8b?wJR^�JMY
QX8uGWe*<@8utwt@=@QXJM?@À�}`rSQZ9
mqGWQ(t�QX8be#rWL�8#QZzs��JR^XYhebrSQZQX8#Y � r�?EtiJM?fÀ\y@QX8bGS� � r�JM?s^xYZ<frS=f_�t�?frW^hyo8
GW_M_�rum28utP^XrÈ^(GW�|8�865�8be*^�GS?Et�^X<f8H?frSQXj�GW_�8#Ái8beb=@^XJMrS?PJMYÑQX8bYZ=fj	8ut�l�frWQPGÊy@QX8uGW� � r�JM?s^�YZ8#^BGW^)YZr�=iQXeb8\Y;^(GW^X8bj	8#?>^>8q�2^X<f8#QX8\G�QX8
^Ãmqr)YZ8#^XY�rW}28bYZebG � 8 � rSJM?>^XY
ebrSQZQX8bY � rS?EtiJ�?@À)^Xr)JR^ulxpq<f8xÒfQXY;^�YZ8#^
JM?@eb_M=Et@8#Y�^X<fr�YZ86J�?@Y;^ZQX=fe#^XJMrS?fY�mn<fJMe(<�euGW?�yo8hQX8uGSe(<f8utw}`QXrSj GS?sz
rW}'82Þ Y
JM?s^X8#QXeb8 � ^XJMr�? � rSJ�?s^7HËY�JÑyf=@^Htirs8bY
?@rS^H_�8bG�tO^Xr)GS?szOrW}082Þ Y
GW?fe(<frWQ � r�JM?s^7HËY�JÑmnJR^X<@r�=@^
^ZQ(G�L�8#QXYZJM?fÀ�yEGWe*�B8ut@ÀS8bYblxpq<f8h8bYZeuG � 8
� rSJM?>^XYnJM?P^X<@J�YÑYZ8*^
G�QX8xeuGS_Meb=@_UG�^X8utPJM?P^X<@8
}ÆrS_�_MrumnJM?fÀ	mÑGbzXGÕ�Ö íZæ*î�ø|å�é#ø�èkæ#ë îWå(£nèÃäWêÚé#ç$¦#ä�æÑìÚë óÑôWï å�øWæ#ír§bñ�æ*ê�£p£SåZô�èkä$©�¨|êÚìËè�ìkåZæ*êÚíKä¤�êÚé#óY×o®

�����Q�Ø� {
YZJM?@ÀOGBYZJMj � _�86yEGSe(�smÑG�Q(táti8 � ^X<i9kÒ@QXY;^�YZ8uG�QXe*<á^XrBÒE?ft
r�=@^BGW_�_�^X<f8OyfGSYZJMewyf_Mrse(�iY	mn<@J�e(<¿euGW?ÇQX8uGWe*< GW?sz rW}!^X<f8
GS?fe(<frWQ � r�JM?s^XYqrS}L8ámnJM^X<@r�=i^Ñ^ZQ(G�L�8#QXYZJM?fÀ6yfGSe(�	8ut@ÀS8bYbl�7�8#^� yo86^X<f8ÈYZ8#^xebr�?s^(GWJ�?@JM?fÀOGW_M_�^X<@8�yEGWYZJ�e6yf_Mrse*�>Y�}`r�=f?ftáJM?
^X<fJMYnY;^X8 � l

�����Q�S� {
YZJM?@À�GHYZJMj � _�8�}ÆrSQZmqGWQ(t�ti8 � ^X<i9ÚÒfQXY;^ÏYZ8bGWQXe(<6^XrHÒf?Etxr�=@^
GS_M_@^X<@8ÑyEGSYZJMenyf_Mrse(�>Y�mn<@JMe*<	euGW?�yo8qQX8uGWe*<@8ut6yszÈGS?sz6rW}o^X<f8
J�?s^X8#QXe#8 � ^XJMr�? � rSJ�?s^XYHrS}08ql!7�8#^p] yo8h^X<@8xYZ8#^!ebrS?>^(GWJM?fJM?fÀ
GS_M_�^X<@8�yEGWYZJ�e!y@_Mrse*�>YÑ}ÆrS=f?EtBJ�?)^X<fJMYnY;^X8 � l

�����Q�S�dÙ � �ÛÚ1]�lOvi8#^ Ù mnJM_M_�^X<@8b?CebrS?>^(GWJM? GS_M_�^X<@8	yEGWYZJ�eyf_Mrse*�>Y�mn<fJMe(<5ebGS? yo8\QX8uGSe(<f8bt }UQXr�j r�?@8ÊrW}x^X<f8wJM?>^X8*QZ9
eb8 � ^XJMrS? � r�JM?s^XY�GS?ft _M8uGSt ^Xr�rS?f8OrW}�^X<f8\GW?fe(<frWQ � r�JM?s^XY
mnJM^X<@r�=i^�^ZQ(GuL|8*QXYZJ�?@À�yEGWe*��8utiÀ�8bYbl

�����Q�ÝÜ �frWQÑ8uGSe(<PyfGSYZJMe�y@_�rse(�	JM? Ù mn<fJMe*<)JR^XYZ8b_R}�t@rs8#YÑ?frS^qebr�?i9
^(GSJM? GS?ßGW?fe(<frWQ � rSJM?>^hrW}b8q��^X<f8�ÒfQXY;^hJM?fY;^ZQX=@e#^XJMr�?CrW}nJR^XY
J�j	j	8bt@J�GW^X8nYZ=fe#eb8bYZYZrSQ2mn<fJMe*<�JMY2?@rS^2J�?�YZ8#^ Ù JMYÑGW?�8bYZeuG � 8
� r�JM?s^nrS}P82l

pq<f8)YZ8bebr�?ftCYZ8#^�rW}n^X<f8�8bYZeuG � 8 � rSJ�?s^XYÈJ�?@eb_M=Eti8bYh^X<@r�YZ8BGS?i9
e(<frSQ � r�JM?s^XY6mnJR^X<¿GS?@e*<@rSQXJM?fÀÊebrS?Et@JR^XJMr�?@Y	rS^X<@8#Q�^X<EGW?ßyorsr�_M8uGS?
ebrS?fY;^(GS?s^x��l�A <@8b?OGW?\GS?@e*<@rSQ � r�JM?s^nJMY�QX8uGWe*<@8ut¦�@JR}�JR^XYHGW?fe(<frWQZ9
JM?fÀ!ebrS?EtiJM^XJMrS?	J�Y�}ËGW_�YZ8HGS?ft6JR^qtirs8bY2?@rS^�_M8uG�t6^XrxGW?sz6rW}~82Þ Y2rW^X<f8#Q
GS?@e*<@rSQ � r�JM?s^7HËY�J�mnJR^X<@r�=@^È^ZQ(GuL|8#QXYZJM?fÀ\yfGSe(��8utiÀ�8bYb��^X<f8�GW?fe(<frWQ
� r�JM?s^�JR^XYZ8b_R}�yo8bebr�j	8#YnGS?O8bYZebG � 8 � r�JM?s^ul

ÓßÞ v�à v|¾u»*Ý á�v Ô�â Ü+à ½�»*Ý Ù Ø ½ Ø Û t }s½ Ø	z v9ãnÝ ºX»XÙ>¼�ä
~K? ^X<fJMY	YZ8be#^XJMrS?��Ñmq8\rS=@^X_MJM?f8\rS=@Q�yEGWYZJMewG �f� QXr|GWe*<Ç^XrÊ}ÆrWQZmÑGWQ(t
QX8bebr�L|8*QZzsl � YZYZ=fj	86^X<fGW^x^X<f8�t@8by@=fÀ�ÀS8#Qh=fYZ8#Qh<fGSYhYZ8#^ÈGPy@QX8uGW�s9
� r�JM?s^
GW^HYZr�=@QXe#8ÈY;^(G�^X8bj	8b?s^U8qlÑpq<f8Èt@8by@=fÀ�ÀS8#Q�^X<f8b?OebGS_Meb=f_�G�^X8bY
^X<f8ÑJM?s^X8#QXeb8 � ^XJMr�?�GW?Et6ÒE?@JMYZ< � r�JM?s^XY�}`rSQ082l�c�z�ti8#ÒE?@JR^XJ�rS?��|mn<@8b?
� QXrSÀSQ(GWjÉ8#Ái8be#=@^XJMr�?PQX8bGSe(<f8bYn^X<f8xJM?s^X8#QXeb8 � ^XJ�rS? � r�JM?s^u�Em28h�>?@r�m
^X<EG�^
?@rS^X<@J�?@À	^X<EGW^�mqrS=f_�t\?frWQXj�GS_M_RzO<EG �f� 8b?wG�}`^X8#Qc8 <EGWYH<fG � 9
� 8b?@8ut zs8#^ul�pq<>=fYb�Ñ^X<f8wti8byf=@À�ÀS8#QOGWe#^X=EGW_M_MzÇYZ8#^XY)yfJM?EG�QZzi9k_M8bL|8#_
y@QX8bGS� � r�JM?s^XY!GW^!^X<@86JM?s^X8#QXeb8 � ^XJMr�? � rSJM?>^XYb��GW?EtáY;^(G�QZ^XY � QXrSÀSQ(GSj
8#Ái8beb=i^XJMr�?�l]A¿<f8b?�^X<@8Hy@J�?fGWQZz	yiQX8uGS� � rSJ�?s^�JMYq<fJR^u�s^X<f8�ti8byf=@À�À�8*Q
YZeuGW?fY�}ÆrSQZmqGWQ(t¿JM?Ç^X<@8OyfJM?EG�QZzs�n_Mrsr��>JM?fÀC}ÆrWQ)J�?@Y;^ZQX=fe#^XJMrS?fY�^X<EGW^
ebrWQZQX8bY � r�?ft ^Xr�Y;^(G�^X8bj	8b?s^XY � QX8beb8utiJ�?@À�82�nGW?Etß8bj6=@_UG�^X8bY	r�?@_Rz
^X<frSYZ8nJ�?@Y;^ZQX=fe#^XJMrS?fYbl]A <@8b?�JR^�QX8uGSe(<f8bY�^X<f8ÑÒf?fJMYZ< � r�JM?s^u�|JR^�Y;^Xr � Y
GS?ft�=fYZ8bY�^X<f8nebrSj6y@J�?fGW^XJMr�?	rW}�^X<f8nt@8#yf=fÀSÀ�8b8�Y;^(GW^X8�GW?Et6^X<f8n8bj�9
=f_�G�^X8utPY;^(GW^X8�^Xr�GS?fY;m28#Q�=fYZ8#QHÌs=f8*QXJ�8#YHGWyor�=i^HLSGWQXJ�GWyf_M8!L�GW_M=f8bYbl
� YZr�=iQXeb8\_M8bL|8b_nyiQX8uGS� � r�JM?s^�JMY�ebr�?@YZJUti8#QX8ut ^Xráyo8\<fJR^�r�?@_Rz

mn<f8#?áebrS?s^ZQXr�_OTErumnY�HÚti=@QXJM?fÀ�^X<f8È8bj6=@_UG�^XJMr�? � <fGSYZ8$Jn^XrBJR^XY!GS?i9
e(<frSQ � rSJM?>^u�qGS?ft JR^XY�GS?@e*<@rSQXJM?fÀáebr�?ft@JR^XJMr�? J�Y�^ZQX=@8�lÇ7�JM�|8OGW?sz
rS^X<@8#Q	8#Á � QX8bYZYZJMr�?���^X<f8BGS?@e*<@rSQXJM?fÀáebr�?ft@JR^XJMr�? J�Y68bL�GW_M=EGW^X8bt =@Y;9
JM?fÀ�^X<@8�e#r�j6y@JM?EGW^XJMrS?	rS}�^X<f8nti8byf=@À�À�8#8HY;^(G�^X8HGW?Et6^X<@8�8#j6=f_�G�^X8ut
Y;^(GW^X8SlÈ~k}K��JM?fY;^X8uGSt¦�¦ebr�?s^ZQXrS_LTfrumnY
^XrOGW?á8bYZebG � 8 � rSJM?>^u�¦^X<f8Èt@8*9
yf=@À�ÀS8#QnmnJ�_M_�?frS^�Y;^Xr � ^Xr6QX8 � rWQZ^n^X<f8�yiQX8uGS� � r�JM?s^ul
A <f8b?È^X<f8Ñ=fYZ8*Q�e#r�?s^XJM?i=@8bY]}`QXrSj G
yiQX8uGS� � rSJ�?s^oHËrSQ�mn<f8#?6^X<f8

t@8#yf=fÀSÀ�8#Q�tirs8bY]?frW^]QX8 � rSQZ^�G�y@QX8uGW� � r�JM?s^6J(�W^X<@8Ñt@8#yf=fÀSÀ�8#QÏj�GS�|8bY
GÑYZ8bebrS?Et � GWYZY�r�L|8#Q�^X<f8�8bj6=@_�GW^X8ut
QX8bÀSJMr�?��SYZ8b_M8be#^XJML|8#_Mz�8bj6=@_UG�^XJM?fÀ
^X<f8xJM?fY;^ZQX=@e#^XJMr�?@Y�^X<fGW^�mq8#QX8xYZ�>J �f� 8utOr�L|8#QHJM?O^X<f8�Ò@QXY;^ � GSYZYbln~Ã^
^X<f8#?ÇmÑQXJR^X8bYBrS=@^�^X<f8\8#j6=f_�G�^X8utÇY;^(GW^X8\^Xr�^X<@8wt@8by@=fÀSÀ�8b8��HGW?Et
QX8bYZ=@j	8bYq^X<f8xti8byf=@À�À�8#8�JM?O?EG�^XJ�L�8�j	r>t@8�l
~K?ÊÀ�8b?@8#Q(GS_Ë�]JR^xJMY!YXGW}`8�^XrB8bj6=@_�GW^X8 � QX8#9ky@QX8uGW� � r�JM?s^!JM?fY;^ZQX=fe*9

^XJMr�?@Y]yo8#}ÆrWQX8 � r�Y;^Z9ky@QX8uGW� � r�JM?s^]JM?fY;^ZQX=fe*^XJ�rS?fY]YZJM?fe#82^X<f8�r � ^XJMj	JMÂb8#Q
j6=@Y;^
QX8bY � 8#e#^!^X<f8	t@GW^(G)t@8 � 8#?Et@8#?febJM8bY!rW}2^X<f8ÈYZr�=iQXeb8 � QXrSÀSQ(GSj
mn<f8#?CQX8brSQ(ti8#QXJM?fÀwJM?fY;^ZQX=fe*^XJ�rS?fYblÊV
rum28bL|8#Qu�]mn<@8b? j�GSe(<fJM?f8�QX8*9
YZr�=iQXeb8bYÈGWQX8	YZ<fGWQX8ut�yo8*^Kmq8#8b? t@Jh5�8#QX8#?>^xYZrS=@QXeb8*9Ã_M8bL�8b_�LSGWQXJ�GWyf_M8bYb�
G	?EGWJ�L�8xQX8#rSQ(t@8*QXJ�?@À	}ËGSJM_MYblU�frSQH8#Á@GSj � _�8S�fmn<f8#?OQX8bÀ�JMY;^X8#QxGW_M_�rsebGW9
^XJMr�?OJMYntir�?f8xG�}`^X8#Q�JM?fY;^ZQX=@e#^XJMr�?BYZe*<@8ut@=@_�JM?@À@�i}ËGS_MYZ8ht@8 � 8b?Eti8b?febJM8bY
j�Gbzßyo8\JM?>^ZQXr>ti=feb8bt JM?Ç^X<f8PyfJM?EG�QZzsl5:2r�?@YZJUti8#Q)^X<f8P}`r�_M_Mr�mnJM?@À
^ZQ(GS?@Y;}ÆrWQXj�GW^XJMr�?VG



åçæNèiéQê ë�é#èiéQêìîíKè9ï�ê ðQñ ò1èNë�é#óeéQêôçò1è9æNóiéQêLõ�õbö�÷�ø;ùDú�ø;û'ü�ýV÷ ë�é#è9ï�ê
mn<@8#QX8xyorS^X< ¡ GW?Et � GWQX8xj�G �f� 8ut�^Xr�^X<f8!YXGSj	8�QX8#À�JMY;^X8#Q � · lÑ~Ã}G)y@QX8uGW� � r�JM?s^xJ�Y!YZ8*^hGW^xYZr�=iQXeb8�_MJM?f8R/>��^X<@8b?wmq8�jÈ=fY;^�8#j6=f_�G�^X8
� ·�þYÿ yo8#}`rSQX8 ¶ þ � ·���· l2V
rumq8#L|8#Qu�oG�^H^X<@8 � r�JM?s^nmn<f8b?Pm28tir�8bjÈ=f_�GW^X8 ¶ þ � ·��5· HÆmn<f8b?Pm28xebr�?s^XJM?>=f8�}`QXrSj'^X<f8�yiQX8uGS�s9
� rSJM?>^6J2^X<f8xLSGS_M=f8!rW} � · =@YZ8utB}`rSQ
^X<@8xYZ8bebr�?ftOJM?fY;^ZQX=fe*^XJ�rS?\j6=@Y;^yo8h^X<f8ÈL�GW_�=@8È^X<fGW^!JR^!<fG�twyo8#}ÆrWQX8�JR^�mÑGWY!rWL�8#QZmÑQXJR^Z^X8b?�ysz � ·iþÿ l p�r�GSebebrSj � _MJMYZ< ^X<@JMY6mq8PQX8 � QX8bYZ8b?s^�^X<@8B8#j6=f_�G�^X8ut Y;^(GW^X8OrW}
^X<@8�ti8byf=@À�À�8#8�GSYxG�<fJMY;^XrWQZzwrS}qe(<EGW?fÀS8bYblÈpq<fJMY!JMY!YZJ�j � _RzwG)_MJMY;^
rW}6e(<EGW?fÀS8ÊQX8be#rSQ(t@Yb�
r�?@8á}ÆrWQO8uGWe*<58bjÈ=f_�GW^X8ut¿JM?@Y;^ZQX=fe#^XJMr�?¦l �
e(<EGW?fÀS8ÊQX8be#rSQ(t Y;^XrSQX8bY)^X<f8Êj	r>t@JRÒE8btÇL�GW_M=f8bYBrS}xQX8bÀ�JMY;^X8#QXYOGS?Et
j	8#j	rSQZzsl ý rS^X8w^X<EG�^\e(<EGS?@À�8wQX8bebrWQ(t@YwGWQX8áebr�?@Y;^ZQX=fe#^X8btÅrS?f_Rz
ti=@QXJM?fÀá8bj6=@_�GW^XJMr�?VGPmq8PY;^(GWQZ^)yf=@J�_�tiJ�?@Àáe(<EGW?fÀS8PQX8bebrWQ(t@Y	mn<f8b?
}`rSQZmqGWQ(t QX8bebr�L|8#QZz yo8bÀ�JM?@YOGS?ft ^X<f8*z¿G�QX8Ê^X<iQXr�mn?ÅGbmqGuz mn<f8b?
}`rSQZmqGWQ(tPQX8bebr�L|8*QZzPJMYnebr�j � _M8#^X8�l
pq<frS=fÀS<á^X<f8ÈJM?fY;^ZQX=fe*^XJ�rS?fYxG�QX8�8bj6=@_�GW^X8utwr�=i^!rS}2rSQ(t@8*Qu��^X<@8

_MJMY;^]JMYÏrWQ(t@8#QX8ut!ysz
^X<@8o�6���=
���A�rSQ(ti8#QXJM?fÀ�rS}i^X<f8�8bj6=@_�GW^X8ut�JM?fY;^ZQX=@e#9
^XJMrS?fYblhA <f8b?Ê8bjÈ=f_�GW^XJM?fÀ)GW?�JM?fY;^ZQX=@e#^XJMr�?���m286ÒE?ftwJR^XY � rSYZJM^XJMrS?
JM?áyfJM?EG�QZzwrSQ(t@8*Qu�ÏGW?Etwr�?f_Rzw=@YZ8È^X<f8������(���(�����	k�e(<EGW?fÀ�8hQX8bebrWQ(t@Y
^XrPebr�?@Y;^ZQX=fe#^!^X<@8�j�GSe(<fJM?f86Y;^(GW^X8	?f8#8ut@8utw}ÆrWQÈ8#j6=f_�G�^XJ�rS?�l)pq<@8
e(<EGW?fÀS8HQX8bebrWQ(t�}ÆrSQÑ^X<@JMY2JM?fY;^ZQX=@e#^XJMr�?�JMY2^X<f8b?�JM?fYZ8*QZ^X8ut	J�?	^X<@8
G � 9
� QXr � QXJUG�^X8 � _UGWeb8�J�?�^X<@8H_MJMY;^ul�pq<>=fYb�sm28H865�8#e#^XJML|8b_Rz6QXrS_�_oyfGSe(�È^X<@8
Y;^(G�^X8xGSY�?f8b8bt@8ut��imn<@8b?O8bjÈ=f_�GW^XJM?@À6JM?fY;^ZQX=@e#^XJMr�?fYnrS=@^�rS}]rWQ(t@8#Qul
:2r�?@YZJ�t@8#QÏ^X<@8�GSyor�L|8�8#Á@GSj � _�8�GWÀ|GWJ�?¦lÏAC8]Ò@QXY;^�8bjÈ=f_�GW^X8 � ·iþ

· GS?Et�e#QX8uG�^X8!GÈe(<EGW?fÀS8HQX8bebrWQ(t)QX8be#rSQ(t@JM?@ÀÈ^X<f8H?f8#mÅLSGS_M=@8
rS} � · lA�8h^X<@8b?O8bjÈ=f_�GW^X8 � ·iþÝÿ GS?Et\e#QX8bGW^X8ÈGS?frW^X<f8#Q
e*<fGS?@À�8!QX8bebrWQ(tmnJR^X<�^X<@JMY!L�GW_�=@8�rS} � · l�V
rum28bL|8#Qu�¦mn<f8b?á8bj6=@_�GW^XJM?fÀ ¶ þ � ·��
· �]mq8�=fYZ8	rS?f_Rz�^X<@8�ÒfQXY;^he*<fGS?@À�8	QX8bebrWQ(t�^XrOÒE?Etw^X<f8�LSGS_M=f8	rW}� · �oYZJM?feb8hr�?@_RzB^X<@8xÒ@QXY;^
JM?@Y;^ZQX=fe#^XJMr�? � QX8beb8uti8bYn^X<fJMYHJM?@Y;^ZQX=fe#^XJMr�?JM?Oy@JM?EGWQZz)rWQ(t@8#Qul
pq<fJMY
}`rSQZmqGWQ(t\QX8bebr�L|8#QZzPYZe*<@8bj	8xJ�Y�}Æ=iQZ^X<f8#QHebr�j � _MJ�ebGW^X8ut\ysz

^X<@8 � QX8bYZ8#?feb8!rW}]}Æ=f?@e#^XJMr�?\euGW_M_�Y�JM?P^X<f8!8#j6=f_�G�^X8ut)QX8bÀSJMr�?�lÑviJM?fe#8
8#j6=f_�G�^XJ�?@ÀBJM?@Y;^ZQX=fe#^XJMr�?@Y!JMY�^Kz � JMeuGW_�_RzwYZ8bL�8#Q(GS_�rSQ(ti8#QXY�rW}qj�GSÀS?fJR9
^X=ft@8�YZ_Mrumq8*Qh^X<fGS?á8#Ái8beb=@^XJM?@ÀB^X<f8#j JM?á^X<@8�<EG�Q(timÑG�QX8���^X<@8#QX8�JMY
GxY;^ZQXr�?@À � 8#QZ}`rSQXj�GW?feb8�JM?feb8b?s^XJML|8�}ÆrSQq?EGW^XJML|8�8#Ái8beb=i^XJMr�?)rS}¦}Æ=f?@e#9
^XJMrS?6euGW_�_MYblP�f=iQZ^X<f8#Qu�WJR^�j�Gbzx?frS^�yo8 � r�YZYZJMyf_M8q^Xr
8#j6=f_�G�^X82eb8#QZ^(GWJM?
}`=f?@e#^XJMr�?OeuGW_M_�Yb�f}ÆrSQ�8#Á@GWj � _M8��iY;ziY;^X8bj'euGS_M_MYbl
g
?	YZ8b8bJM?@À6G�}Æ=@?fe#^XJMrS?	euGS_M_oJM?	^X<f8n8bj6=@_�GW^X8ut6QX8bÀSJMr�?��sm28�Ò@QXY;^

mÑQXJR^X8Êr�=i^B^X<@8\8bj6=@_UG�^X8utÇY;^(G�^X8ÊQX8be#rSQ(t@8bt¿J�? ^X<f8we*<fGS?@À�8w<fJMY;9
^XrWQZz¿^XrC^X<f8át@8#yf=fÀSÀ�8b8SÞ YPG�t@tiQX8bYZYBY � GSe#8�l'v>JM?feb8\^X<f8wYZ�>J �f� 8ut
JM?@Y;^ZQX=fe#^XJMr�?@Y�yo8b_Mr�?fÀH^Xr � r�Y;^Z9ky@QX8bGS� � r�JM?s^�Y;^(GW^X8bj	8#?>^XYb�W^X<f8�}Æ=f?@e#9
^XJMrS?PeuGW_�_�t@rs8#YÑ?frS^Ñt@8 � 8b?ft)rS?B^X<@8bjOl]pq<@8 � QXrSÀSQ(GSj Y;^(GW^X8!YZ8b8b?
yszC^X<@8	}Æ=f?@e#^XJMr�? euGS_M_qmnJM_M_CHÚGS?Et jÈ=fY;^6J
JM?feb_M=Eti8B^X<@8)8�5�8be#^XY�rW}
^X<@r�YZ8 � QX8#9ky@QX8uGW� � r�JM?s^!JM?fY;^ZQX=fe*^XJ�rS?fY�^X<fGW^ � QX8beb8uti8�JR^xJ�?ÊyfJM?fGWQZz
rWQ(t@8#QulÏV
rumq8bL�8#Qu�|= � tfGW^XJM?@À
^X<f8Ñti8byf=@À�ÀS8b8�Þ Y�Y � GSeb8 � QX8bj�GW^X=iQX8b_Rz
JM?h^X<f82j	J�t@t@_M82rW}E^X<f8�}ÆrSQZmqGWQ(tÈQX8#ebr�L|8#QZzx<>=@QZ^XYÏrS=@Q�GWyfJM_MJM^Ãzx^XrHQXr�_M_
yfGSe(�xY;^(GW^X8�GSY�?f8#8ut@8utx^Xr�<EGW?Eti_�8�QX8bÀ�JMY;^X8#Q�QX8b=fYZ8Sl�pq<f8#QX8*}ÆrSQX8S�syo8#9
}`rSQX8nmq8n= � t@GW^X8q^X<@8nt@8by@=fÀ�ÀS8b8�Þ YqGStft>QX8bYZY�Y � GSeb8ÑmnJR^X<�^X<f8ÑLSGS_M=@8bY
}UQXr�j5^X<f8�e*<fGS?fÀS8�<@JMY;^XrSQZzs�u^X<f8�rSQXJMÀSJ�?fGS_>LSGS_M=f8bY�JM?�^X<f8�t@8by@=fÀ�ÀS8b8�Þ Y
QX8#À�JMY;^X8#QXY
?@8b8utP^Xr�yo8xYXGuL|8ut^HËJ�?Pyf=+5�8*Qh�7J(l � }U^X8#Q�= � t@GW^XJM?fÀ	ti8#9
y@=fÀSÀ�8b8�Þ YnGStftiQX8#YZYqY � GWeb8��imq8�GW_MYZr6YXGuL|8�Gxebr � z�rS}�^X<@8�ti8byf=@À�À�8#8
QX8#À�JMY;^X8#QXY\JM?5G � QXJML�G�^X8áy@=+5�8#Q^HËyf=45�8#Q9.!J(l ý rW^X8Ê^X<fGW^Pyf=+5�8*Q.P<@r�_�t@Y!^X<@8�L�GW_M=f8bYxrS}Ñ^X<@8�QX8bÀ�JMY;^X8#QXYnI;=@Y;^hyo8#}ÆrWQX8�^X<@8�}Æ=@?fe#^XJMr�?
ebGS_M_Ë�Emn<fJM_M8Èy@=+5�8#Qx�!<@r�_�t@Yn^X<f8!rWQXJMÀ�JM?EGW_ÏL�GW_M=f8bY�rS}]^X<@8�QX8bÀ�JMY;^X8#QXY
G�^�^X<f82JM?s^X8#QXeb8 � ^XJMr�? � rSJM?>^ul�AC82^X<@8b?ÈQX8#YZ=fj	8�^X<@8Ñt@8#yf=fÀSÀ�8b8qGS?Et
_M8#^H^X<f8�}`=f?fe*^XJ�rS?\euGS_M_Ï8*Á@8#eb=@^X8>HË=fYZJM?@À	Y;^(GS?Et@GWQ(tOr � 8#Q(GW^XJM?fÀ�Y;ziY;9
^X8#jÄYZ= �f� rWQZ^6J�GW?EtÈQX8bÀ�GSJM?�ebr�?s^ZQXrS_oGW^�JR^XY�QX8#^X=iQX? � r�JM?s^ulL�ÏJM?EGW_�_Rzs�
m28Èe#r�j � G�QX8�^X<f8ht@8#yf=fÀSÀ�8b8!QX8bÀSJMY;^X8#QXYHmnJR^X<O^X<f8xYXGuL|8ut)QX8bÀ�JMY;^X8#QXY
}UQXr�j�yf=45�8#QP.
GW?EtÈe#r�?fY;^ZQX=@e#^�G
e(<EGW?fÀ�8qQX8#ebrSQ(tÈ}`rSQ�^X<f8qj	r>tiJRÒE8ut
QX8#À�JMY;^X8#QXYbl6A�8�GW_�YZrP?f8b8ut\^Xr�QX8bY;^XrSQX86^X<@8�ti8byf=@À�À�8#86Y;^(GW^X86yEGSe(�
^XráJR^XY)Y;^(G�^X=fY�QXJMÀ�<s^�yo8#}`rSQX8O^X<@8PJM?s^X8#QXeb8 � ^XJ�rS? � rSJ�?s^�=@YZJ�?@Àá^X<@8
QX8#À�JMY;^X8#QhL�GW_M=f8bY!YXGuL|8utÊJM?áy@=+5�8#Q	�Sl	pq<f868bj6=@_UG�^XJMr�? � QXrseb8bYZYxJMY
^X<@8b?BQX8#YZ=fj	8ut�l

~K?6^X<@8ÑGSy@YZ8b?feb8nrW} � QX8bebJMYZ8nYZJ�t@8#9k865�8#e#^�GS?EGW_Rz@YZJMY�JR^2JMY�?frS^ � rSY;9
YZJMyf_M86^XrPG�tftwe(<EGS?@À�86QX8#ebrSQ(tiY�}ÆrSQxj	8#j	rSQZzO_MrseuG�^XJMr�?fYhj	r>t@JRÒf8ut
yszH^X<@8�euGS_M_ËlÏAC8�GWYZYZ=fj	8]^X<EG�^�j	8bj	rWQZz�_�rsebGW^XJMr�?@Y]GWQX8�?frW^�QX8b=@YZ8ut
}ÆrWQ!tiJ�5�8*QX8b?s^
LSGWQXJ�GSy@_M8bY HÆmn<@JMe*<wG�QX8ÈL>JMYZJMyf_M8ÈJM?P^X<@8xYXGSj	8xYZebr � 87J
GW^Ñt@Jh5�8#QX8b?s^ � rSJ�?s^XYqJM?�^X<f8 � QXrSÀSQ(GSjOl�v>JM?feb8�^X<f8�e*<fGS?fÀS8�<fJMY;^XrWQZz
j	8be(<EGW?fJMYZj ti8bYZe#QXJMyo8ut\JM?\^X<fJMY�YZ8be#^XJMrS?áGStft>QX8bYZYZ8bY�^X<f8 � QXr�yf_M8bj
rS}]QX8#À�JMY;^X8#Q�QX8b=fYZ8��@^X<f8!GWyfYZ8b?@eb8xrS}�e(<EGW?fÀ�8�QX8#ebrSQ(tiY�}`rSQHj	8bj	rSQZz
j	r>t@JRÒf8utPyszP?fGW^XJML|8!euGW_M_�Y�t@rs8bY�?frW^�G75�8be#^HebrSQZQX8be*^X?f8bYZYbl
vi=@yfYZ8#9
Ìs=f8b?s^2J�?@Y;^ZQX=fe#^XJMrS?fYqYZ8b8�^X<f8�j	8bj	rSQZz6e*<fGS?@À�8bYnti=f8n^Xrh^X<@8�}`=f?fe*9
^XJMr�?OebGS_M_ÏtiJMQX8#e#^X_Rz)}UQXr�j'^X<f8�t@8by@=fÀ�ÀS8b8!Y;^(GW^X8Sl
7�rsr � yor>tiJ�8#YH^X<EG�^
_MJM8h8b?s^XJMQX8#_MzPJM?O^X<f8x8bj6=@_�GW^X8utBQX8#À�JMr�?ÊGWQX8

GS_MYZrßÀ�rsr>t euGW?EtiJUt@GW^X8bY�}ÆrWQP?fGW^XJML|8w8#Ái8beb=i^XJMr�?�l�~Ã}!?@r JM?fY;^ZQX=fe*9
^XJMr�?@YH<fG�L�8�yo8b8b?Oj	r�L|8btBJM?s^Xr6^X<f8!_Mrsr � �oGW_�_¦^X<f8!JM?fY;^ZQX=@e#^XJMr�?@YHJM?
^X<f8
_�rsr � j6=@Y;^Ñyo8�8#Ái8be#=@^X8ut��fGW?EtBG6j	8be(<EGS?@JMYZj YZJMj	J�_�G�QÑ^Xr6^X<f8
r�?@8	t@8#YZe#QXJMyo8utá}ÆrWQx}Æ=f?@e#^XJMr�?áeuGS_M_MYÈebGS?�yo86=fYZ8ut�l	V
rumq8#L|8#Qu�ÏJM?i9
Y;^ZQX=fe*^XJ�rS?fYHyo8b_Mr�?fÀSJM?fÀ	^Xr � r�Y;^Z9ky@QX8bGS� � r�JM?s^
Y;^(G�^X8bj	8b?s^XYnj�GbzPyo8
j	r�L|8uthJ�?@YZJ�t@8Ñ^X<f8Ñ_Mrsr � HÆ}`rSQ�8#Á@GSj � _M8��S^Xr�ÒE_M_i= � 8bj � ^KzhYZ_MrS^XY�r�?
G���7¦~ÃA%j�GWe*<@JM?f8$J(lÏpq<f8bYZ8nJM?fY;^ZQX=@e#^XJMr�?fY�YZ<frS=f_�t6yo8nYZ�>J �f� 8ut�l �
� r�YZYZJMy@_�8nYZrS_�=i^XJMr�?	JMY]^Xr�QX8 � _�GSe#8q^X<f8bYZ8ÑJM?fY;^ZQX=@e#^XJMr�?@Y�mnJR^X<	G ý g�[
� QXJMrWQ�^Xrn?EG�^XJ�L�8�8*Á@8#eb=@^XJMr�?¦l]pq<@J�Y¦mqrWQX�iY�GSY�_�rS?fÀHGSY¦^X<f8�r � 8#Q(GW?EtiY
rS}qYZ=fe(<�GW?�JM?fY;^ZQX=@e#^XJMr�?áQX8bGSe(<á^X<f8È_Mrsr � Þ Yx8#ÁiJR^ � r�JM?s^XYb��YZrB^X<EGW^
^X<f8*z�GWQX8!GuLSGSJM_�GSy@_�8Hmn<f8b?	mq8
?f8b8ut�^Xrh8bj6=@_�GW^X8H^X<@8HJM?@Y;^ZQX=fe#^XJMr�?¦l
A <@8b?	tfG�^(GUTErumÇGS?EGW_Rz@YZJMY�J�?ft@JMeuG�^X8bY�^X<fGW^�^X<f8nr � 8#Q(GS?ft@Y�rS}�YZ=fe(<
GS?ÈJM?fY;^ZQX=fe*^XJ�rS?	t@rH?frW^]QX8uGSe(<6^X<f8�_Mrsr � Þ Y�8#ÁiJR^ � r�JM?s^XYb��mq8qQX8 � _�GSeb8
^X<f8�JM?fY;^ZQX=@e#^XJMr�?�mnJM^X<)Gxy@QX8uGW� � r�JM?s^ÑGS?ft	YXG�L�8�^X<@8HLSGS_M=f8#YqrS}¦^X<f8
r � 8*Q(GS?EtiYHyo8*}ÆrSQX8x^X<f8*zPG�QX8Èr�L|8*QZmÑQXJM^Z^X8#?�lÑpq<@8#QX8xJMY
G�_�GWQXÀS8 � 8*QZ9
}ÆrWQXj�GS?@eb8 � 8#?EGS_R^ÃzO}ÆrWQ�^X<fJMYb��yf=i^
JR^
J�Y � QX8#}`8#Q(GSy@_�8h^Xr�8bj6=@_UG�^XJM?fÀ
^X<f8
8b?s^XJMQX8!_Mrsr � l
� ?frW^X<f8#QxYZrS=@QXeb8	rW}ÑebrSj � _MJMeuGW^XJMr�?CGWQXJMYZ8bY!}`QXrSj � rSY;^xy@QX8uGW�s9

� r�JM?s^Hy@Q(GS?@e*<@8bY�J�?O^X<@8x8bj6=@_UG�^X8utBQX8bÀSJMr�?�l�~Ã?fY;^ZQX=fe*^XJ�rS?fYn}`QXrSj G
� QX8*9ÃyiQX8uGS� � rSJ�?s^HY;^(GW^X8bj	8#?>^Hj�GbzOyo8hj	r�L|8utPr�L|8#Q�G	y@Q(GS?@e*<\yo8*9
_Mr�?@À�JM?fÀ�^XrPG � rSY;^Z9ÃyiQX8uGS� � rSJ�?s^
Y;^(GW^X8bj	8b?s^ulU�frSQ�8#Á@GSj � _M8��Eebr�?i9
YZJ�t@8#Qn^X<@8
}ÆrS_�_MrumnJM?fÀ�^ZQ(GS?@Y;}ÆrSQXj�G�^XJMr�? G
åçæ�è^ï�ê ò1èiéQêìçò9èeéQê í����
	���
����
��æ������Qêôîí����
	���
����
��æ������Qê ð	ñ ����������æ���� �
! ���"������æ���� æ�è1ï�ê
# $���%����Qê $���%����Qê
&'����(�� )
* $���+����Qê ����(��,�
- æ�è1ï�ê
. $���+����Qêå�/ )

� YZYZ=fj	8H^X<EGW^Ñ^X<@8�=fYZ8*QHYZ8*^XYHGÈy@QX8uGW� � rSJM?>^HG�^HYZrS=@QXeb8!_MJM?f8�.sl
AC8)euGW?f?frW^�t@8#ebJ�t@8Bmn<@8#^X<f8*Q�^Xrá8#j6=f_�G�^X8BJM?fY;^ZQX=@e#^XJMr�?@Y�r�?ß^X<f8
JR}xYZJ�t@8wrS}!^X<@8\y@Q(GS?@e*<ÇrSQ)^X<f8\8b_MYZ8wYZJ�t@8���=f?@_M8bYZY)m28webr�j � =@^X8ToGWÀ	ÒfQXY;^ul
c2=@^�^X<f8hebr�j � =@^(G�^XJ�rS?\rS}LToGWÀBJMY
G � rSY;^Z9ky@QX8uGW� � rSJM?>^
r � 8*Q(GW^XJMr�?¦l�NPrWQX8br�L|8#Qu��JR^!JMY!?frS^
?f8be#8bYZYXGWQXJM_Rzw^ZQX=f8È^X<fGW^�^X<@8ÈJM?i9
Y;^ZQX=fe*^XJ�rS?fY!j	r�L|8utP^Xr)yorS^X<ÊYZJ�t@8bY
rS}2^X<@86yiQ(GS?fe(<ÊGWQX8�J�ti8b?s^XJ�ebGS_10
JM? � G�QZ^XJ�e#=f_�GWQu��t@Jh5�8#QX8#?>^ÈJM?fY;^ZQX=@e#^XJMr�?fYhj�Gbz�ÀSrÊt@8uGStCr�? 8bJR^X<f8*Q
YZJ�t@8	rW}q^X<f8Èy@Q(GS?@e*<¦l)gHQu�¦^X<f8�8b?s^XJRQX8�YZ8uÌs=@8b?feb86rS}ÑJM?fY;^ZQX=@e#^XJMr�?@Y
j�GbzPyo8xY � 8be#JUGW_MJ�Â#8utÊyfGSYZ8utOrS?O^X<f8xebrSj � JM_M8#QuÞ YH�>?frumn_M8utiÀ�8x^X<EGW^
ebrS?>^ZQXrS_+Tfr�mnJM?@À�^Xr!G � G�QZ^XJ�e#=f_�GWQ�YZJ�t@8nrS}o^X<@8Ñy@Q(GS?@e*<Èj	8uGS?@Y]^X<EGW^
^X<f8
y@Q(GS?@e*< � QX8utiJMeuGW^X8!<fGSY�G � G�QZ^XJMeb=f_�GWQHLSGS_M=f8�l
~K?w^X<f8�GWyfYZ8b?@eb8�rW}q?EG�^XJML|868#Ái8be#=@^XJMr�?¦��<fGS?Eti_MJ�?@ÀBYZ=@e*<ÊeuGWYZ8bY

JMYÑY;^ZQ(GSJMÀ�<s^Z}`rSQZmÑG�Q(tP9�YZJMj � _Rz	8bjÈ=f_�GW^X8
GS_M_¦^X<@8
JM?fY;^ZQX=@e#^XJMr�?@Yq^X<EGW^
G$5�8#e#^Ñ^X<f8Hr�=@^Xe#r�j	8
rW}�^X<@8�y@Q(GW?fe(<)JM?BrSQ(t@8*QÑ^Xr6ti8#^X8#QXj	JM?f8Hebr�?i9
^ZQXr�_OTfr�m!��GW?Et\^X<f8b?\^X<@QXrumÄGbmÑGbz\^X<@868bjÈ=f_�GW^X8ut\Y;^(G�^X8�l � YZ8#e#9
r�?ft � GWYZYÈ^X<EG�^68#j6=f_�G�^X8bYÈrS?f_Rz�^X<@8�J�?@Y;^ZQX=fe#^XJMrS?fYÈ^X<fGW^ � QX8be#8ut@8
^X<f8�y@QX8bGS� � r�JM?s^qJM?�YZr�=iQXeb8HrWQ(t@8#QqeuGS?	^X<f8#?)=@YZ8�^X<@8nebr�?s^ZQXr�_�Tfrum
JM?@}`rSQXj�GW^XJMrS?C}`QXr�jü^X<f8	Ò@QXY;^ � GSYZYh^Xrwt@8bebJ�ti8�mn<@JMe*<CmqGuzá^Xr\À�r
GW^	^X<@8ByiQ(GS?@e*<¦l A¿<fJM_M8Pmq8Pm2r�?¦Þ ^�8bj6=@_UG�^X8PJM?fY;^ZQX=@e#^XJMr�?@Y�^X<EGW^
mq8#?>^�t@8uGStCr�? ^X<f8�e(<frSYZ8b?ßy@Q(GS?@e*<¦��^X<fJMYÈJMY�?@rwt@Jh5�8#QX8b?s^È}`QXr�j
JM?fY;^ZQX=@e#^XJMr�?fYÑ^X<fGW^�À�r	ti8uG�t)JM?OY;^ZQ(GSJMÀ�<s^Z9k_MJM?f8!ebr>ti8�l



V
rum28bL|8#Qu�s?fGW^XJML|8Ñ8#Ái8be#=@^XJMr�?	ebrSj � _MJMeuGW^X8#Y�^X<@8 � QXr�y@_M8bj 9�^X<@8
_�GWe*�)rS}�GWebeb=@Q(G�^X8!e*<fGS?@À�8!<fJMY;^XrWQXJ�8#Y�}`rSQ
G6?EG�^XJ�L�8b_RzB8*Á@8#eb=@^X8ut�QX8#9
ÀSJMr�?\j	8uGW?fYq^X<EG�^n^X<f8!865�8be*^XY�rW}�GS?OJM?@Y;^ZQX=fe#^XJMr�?P8bj6=@_UG�^X8utBrS?f_Rz
^XrxÒE?ft�^X<f8�r�=@^Xe#r�j	8�rS}�GhyiQ(GS?fe(<�euGS?@?frW^Ñyo8�^X<iQXrumn?PGbmÑGbzsl�p�r
JM_M_M=fY;^ZQ(G�^X8��EebrS?fYZJ�t@8*QÑ^X<f8 � QX8bL>JMr�=fYÑ8*ÁfGWj � _M8�GWÀ|GWJ�?¦�EGW?Et)GSYZYZ=@j	8
^X<fGW^32 �|¡�4 J�Y�ebrSj � =@^X8bt)ysz�^X<f8
}`=f?@e#^XJMr�?OeuGW_M_ ��¤   £|�s©s�65s�|¡
487:9 lpq<@8b?��o^Xr)ti8bebJ�t@8xmn<fJMe(<ÊYZJ�ti86rS}�^X<f8xyiQ(GS?fe(<\mnJM_�_]yo8x^(GS��8b?��Em28
jÈ=fY;^�8#Ái8beb=i^X8 ��¤   £|�|©s�65>�|¡�487:9 l
V
rumq8bL�8#Qu�Emq8h<EGuL|8!?@r	mÑGbzOrW}�>?@r�mnJM?@ÀOmn<EGW^hj	8bj	rWQZzw_MrseuGW^XJMr�?@Y�G�QX8)j	r>tiJRÒE8utÊy>zw^X<@J�YxeuGW_M_Ú�
YZr�m28xeuGS?\?@r	_�rS?fÀS8#QHQXrS_M_�yEGWe*�)^X<f8!Y;^(G�^X8x}`rSQ�^X<f8!YZ8be#r�?Et � GSYZYbl
~Ã? � GWQZ^XJMeb=@_UG�Qu�@^X<@8HLSGS_M=@8
rS} ¶ j�Gbz	yo8
j	r>tiJRÒE8ut	ysz�^X<f8HeuGS_M_Ë�@YZr
^X<@8!=fYZ8#QÑmnJM_M_�YZ8#8ÈGÈ?fr�?i9keb=@QZQX8b?s^ÑLSGS_M=@8!GW^n^X<f8!yiQX8uGS� � rSJ�?s^ul
��� rSYZYZJMyf_M8	YZr�_M=@^XJMrS?á^XrB^X<@JMY � QXr�y@_M8bj JMY�^XrPJM?Eti8 � 8b?ft@8b?s^X_Rz

8#j6=f_�G�^X8ÑJ�?@Y;^ZQX=fe#^XJMrS?fY�GS_Mr�?@ÀF���!�2-�YZJ�t@8bY�rS}o^X<@8Ñy@Q(GW?fe(<	GS?ftÈ^X<f8b?
; YZ= � 8#Q � rSYZ8�<x^X<f8qQX8bYZ=@_M^XY�^Xr!À�8#^�^X<f8ÑÒf?EGS_@Y;^(GW^X8�l�p�rxt@r�^X<fJMYb�|m28
rWQXÀ|GW?fJMÂb8�^X<f8he(<EGS?@À�8È<fJMY;^XrSQZzÊGWY!G�^ZQX8#86JM?fY;^X8uGStÊrW}qGWYxG)_MJM?f8bGWQ
_MJMY;^ul���Jh5�8#QX8b?s^ � G�^X<fY�GS_MrS?fÀC^X<f8\e(<EGW?fÀS8\<fJMY;^XrSQZz ebrWQZQX8bY � r�?ft
^Xr)tiJ�5�8*QX8b?s^�yfJM?fGWQZzO8*Á@8#eb=@^XJMr�? � GW^X<fYHJM?O^X<f8h8#Ái8beb=@^(GWyf_M8�l
pq<fJMY
8#?EGSy@_M8bYx=fY
^XrOj�GWJM?>^(GWJM?á<@J�Y;^XrWQXJM8bYhGS_Mr�?@ÀOYZ8bL|8#Q(GW_ � GW^X<@YxGW^!^X<@8
YXGWj	8�^XJMj	8�l
pq<>=fYb�Ñmn<@8b?Çmq8OQX8bGSe(< GS?¿JM?s^X8#QXeb8 � ^XJMr�? � rSJM?>^u��GW?Et Y;^(GWQZ^

8#j6=f_�G�^XJ�?@ÀwJ�?@Y;^ZQX=fe#^XJMrS?fYb��mq8�Þ t JM?fJR^XJ�GS_M_Rzß<EGuL|8BG\_�JM?@8uGWQ	e(<EGW?fÀS8
<@JMY;^XrSQZzsl�A <@8b?Çm28wQX8bGSe(<ÅGCy@Q(GS?@e*< � r�JM?s^B^X<fGW^�mq8áGWQX8w?frW^
YZ= �f� rSYZ8ut�^Xr�8#j6=f_�G�^X8��umq8�}ÆrWQX�
^X<f8�e(<EGS?@À�8�<fJMY;^XrSQZz!GS?Et�8#j6=f_�G�^X8
JM?@Y;^ZQX=fe#^XJMr�?@YqGW_�rS?fÀhr�?@8�YZJ�ti8HrW}�^X<@8�yiQ(GS?@e*<¦l � }U^X8#Q�m28
G�QX8
tir�?@8
mnJR^X<�^X<fJMY2YZJ�ti8HrW}�^X<@8HyiQ(GS?fe(<���mq8�À�rhyEGSe(�6^Xr!^X<f8�y@Q(GW?fe(< � r�JM?s^
GW?Et	8bjÈ=f_�GW^X8nJM?fY;^ZQX=@e#^XJMr�?fY2GS_Mr�?@Àh^X<@8HrW^X<f8#Q2YZJ�t@8�rS}¦^X<f8ny@Q(GW?fe(<��
YZr�^X<@8�e(<EGS?@À�8!<@J�Y;^XrWQZz)<EGSY�GÈ}`rSQX�)JM?OJR^ul
� }U^X8#Q!mq86GWQX8	tir�?@8���mq86Y;^Xr � GW?Etw=fYZ8h^X<fJMY�e(<EGS?@À�8�<@JMY;^XrSQZz

^ZQX8#8x^XrÈQX8 � rSQZ^HY;^(GW^X8�l=��GWQXJ�GSy@_�8xLSGS_M=f8#Y�ebGS?\yo8�QX8 � rWQZ^X8utBmn<f8#?@9
8#L|8#Qn^X<f8�LSGWQXJ�GWyf_M8!JMY�_MJML|8!JM?\G�^H_M8uGWY;^�r�?f8!rW}]^X<f8�yiQ(GS?@e*<@8bYbl
gH}Ïe#r�=@QXYZ8S�@?fGW^XJML|8
}`=f?@e#^XJMr�?)euGS_M_MYÑ^X<EGW^ÑGWQX8 � QX8bYZ8b?s^Ñr�?)yorS^X<

YZJ�ti8bY\rS}È^X<f8Êy@Q(GS?@e*<5euGW?�yo8Ê8#Ái8beb=i^X8ut5rS?f_Rz rS?feb8�l :2<fGS?fÀS8
QX8#ebrSQ(tiYB}ÆrWQP}`=f?fe*^XJ�rS?ÅeuGS_M_MY\GWQX8wYZ<fGWQX8utÅGSj	rS?fÀC^X<@8ÊyiQ(GS?@e*<@8bY
rW}]^X<f8�e(<EGW?fÀS8!<fJMY;^XrSQZz)^ZQX8b8��fGS?ftB?frW^Ht@= � _MJ�ebGW^X8ut�l

> ?q½�»X½1w�ÙE¾�½�»*Ý Ù ØA@ ¼k½s¾6B|Ý ØQzKÞ ¾!}	v â v
pq<@8�QX=f?i9k^XJMj	8�_MrseuGW^XJMr�?\rW}�GÈ=@YZ8#QnLSGWQXJ�GSy@_�8!j�Gbz�LSGWQZz)G�^�t@Jh5�8#QZ9
8#?>^ � r�JM?s^XY!rS}2^X<@86r � ^XJMj	JMÂb8ut � QXr�ÀWQ(GSjOl6p�rOGW_M_�rum�^X<f8È=fYZ8#Q!^Xr
GWebeb8bYZY�^X<f8�L�GW_�=@8�rS}fGnLSGWQXJ�GWyf_M8���^X<f8�t@8by@=fÀSÀ�8#Q�<EGSY¦^Xrn�i?@rumámn<fGW^
_MrseuG�^XJMr�?w<frS_UtiYÑ^X<f8�LSGS_M=f8
rS}]^X<f8
L�G�QXJUGWyf_M8xGW^�8uGWe*<Py@QX8uGW� � rSJM?>^ul
:2r�=i^(GS?s^Ñ8#^ÑGS_Ël¦þ Óuÿ � QXr � r�YZ8ut)GÈt@GW^(GxY;^ZQX=fe#^X=iQX8
euGW_M_�8bt1�(
$�Qk	�

^Xráebr�j	jÈ=f?@J�ebGW^X8�^Xrá^X<f8Pt@8by@=fÀSÀ�8#Q�^X<@8P_MrseuG�^XJ�rS?¿JM?@}`rSQXj�GW^XJMrS?
}`rSQ6L�G�QXJUGWyf_M8bYÈJ�?ßtiJh5�8#QX8b?s^xQ(GS?fÀS8bY6rW}Ñ^X<f8�yfJM?fGWQZz � QXr�ÀWQ(GSjOl �
LSGWQXJ�GWyf_M8
<fGSYÑGxYZ8#^qrW}�Q(GW?fÀS8HQX8bebrWQ(t@Yb�i8uGWe*<)rS}¦mn<fJMe(<)e#r�?fYZJMY;^XYÑrW}
GW?ÊG�tft>QX8bYZY
Q(GW?fÀ�86GS?ftÊG	Y;^XrWQ(GSÀ�86_�rsebGW^XJMr�?�HÆQX8bÀ�JMY;^X8#Qu�¦j	8bj	rWQZzs�
rWQhebr�?@Y;^(GS?s^6J(l	c�zÊebrSj � G�QXJ�?@ÀB^X<@8	G�t@tiQX8bYZYxrS}qGS?ár�y>I;8be#^hebr>ti8
_MrseuG�^XJMr�?¿mnJR^X<Ç8uGWe*< Q(GS?@À�8PQX8be#rSQ(t¦�2^X<f8\ti8byf=@À�À�8*Q�euGS?Çt@8bebJ�ti8
mn<@8#QX8
^XrÈÀ�8#^Ñ^X<@8
LSGWQXJ�GSy@_�8
L�GW_�=@8�G�^Ñ^X<fJMYÑr�y>I;8be*^nebr>t@8�_MrseuG�^XJMr�?�l
~k}H^X<@8PGStft>QX8bYZY�JMY	?frW^�JM?ÇGW?sz r�?@8PrS}�^X<f8�Q(GS?@À�8PQX8#ebrSQ(tiYb��^X<@8
LSGWQXJ�GWyf_M8PLSGS_M=f8)JMY�?frW^�GuL�GWJM_UGWyf_M8OG�^�^X<fJMY � r�JM?s^ul F
GW?fÀS8BJM?@}`rSQZ9
j�G�^XJMr�? JMY6euGW_Meb=f_�GW^X8btßyfGSYZ8utCrS?C^X<f8�_MJML|8	Q(GS?fÀS8bY6rW}�L�G�QXJUGWyf_M8bYbl
� t@_R9ÃpÏGSyfGW^(GWyEGSJ28#^�GW_ËlßþM�S�bÿq_�G�^X8#Q � QXr � r�YZ8bt G\tfGW^(G�9�TErum'GW_�ÀSrS9
QXJR^X<@j ^XrO8#Á>^X8b?ftw^X<@86Q(GS?@À�8	rS}ÑGPL�GW_M=f8�_MrseuG�^XJ�rS?C^XrB^X<@8 � r�JM?s^
mn<@8#QX8�^X<f8!LSGS_M=@8�JMY��>JM_M_M8ut¦l
A <@J�_M8\^X<f8Êt@GW^(GC_MrseuGW^XJMrS?5JM?i}ÆrSQXj�G�^XJMr�? À�8#?f8#Q(G�^X8ut¿ysz ^X<@8

G�}ÆrWQX8bj	8b?s^XJMr�?f8btß^X8be(<f?@J�Ì>=@8bY � QXr�L>JUti8bY�GwÀ�rsr>t }ÆrS=f?ftfGW^XJMrS? }`rSQ
^X<@86ti8byf=@À�ÀS8#Q
^Xr)t@8*^X8#QXj	JM?f8xJR}qG	LSGWQXJ�GSy@_�8hLSGS_M=f8heuGS?wyo8x}ÆrS=f?Et
JM?ÊGS?sz � _�GSe#8���JR^�yo8bebrSj	8bY�J�?@YZ=@à	e#J�8#?>^�mn<f8#?w^X<@8ht@8by@=fÀ�ÀS8#Q
GW^Z9
^X8#j � ^XYB^XrßQX8bebr�L|8*QO^X<f8Ê8#Á � 8be#^X8ut LSGWQXJ�GSy@_M8CL�GW_M=f8bYPGW^\yiQX8uGS�s9
� rSJM?>^XY2=f?Eti8#QqrS=@Qq}UQ(GSj	8#m2rSQX�o�@GSYqJM_M_M=fY;^ZQ(G�^X8utBJM?F�ÏJ�ÀS=@QX8U/ilD�ÏJMÀS9
=iQX8�/+HÚG	JqYZ<frumnYn^X<f8!rWQXJ�ÀSJM?EGS_�ebr>t@8xrS}�G�YXGWj � _M8 � QXrSÀSQ(GSjOl@�ÏJMÀS9
=iQX8�/4HËyXJnYZ<@rumnY�^X<f8hr � ^XJMj	JMÂb8ut\ebr>ti8Èmn<@8#QX86JM?fY;^ZQX=@e#^XJMr�?^M � HÚG
ti8#ÒE?@JR^XJ�rS?OrS}ÏL�G�QXJUGWyf_M8DC7J�JMYnj	r�L|8utB= � GW?EtKMs�hJMY
ti8b_M8#^X8ut¦l�pq<@8
Q(GW?fÀS86QX8bebrWQ(t@Y�ebrS?fY;^ZQX=@e#^X8ut\}ÆrSQxLSGWQXJ�GWyf_M8ECh=fYZJM?fÀ � QX8#LiJMrS=fY!G � 9

� QXr�GSe(<áJMYxti8 � JMe#^X8ut\JM?^�ÏJ�ÀS=@QX8�/+HËe$J(l6vi= �f� rSYZ86G�y@QX8uGW� � r�JM?s^!JMY
YZ8#^xG�^�Y;^(G�^X8bj	8b?s^c8 mn<@r�YZ86GS?fe(<frWQ � rSJ�?s^
J�Y�GW^cM|�il
A <@8b?\^X<f8
=fYZ8*Q
QX8uÌs=f8#Y;^XYH}ÆrWQ�CWÞ YHL�GW_M=f8ÈGW^
^X<@JMY
y@QX8bGS� � r�JM?s^u�E^X<f8hti8byf=@À�À�8*Q
JM? r�=iQ6YZe(<f8bj	8	mnJM_M_q=fYZ8	^X<@8BGStft>QX8bYZY6rW}�^X<@8)GS?fe(<frWQ � rSJM?>^�M|�
^Xr\ebrSj � GWQX8�mnJR^X<C^X<@8�Q(GS?fÀS8)QX8#ebrSQ(tiYh}`rSQFCWlO{HYZJ�?@ÀO^X<f8�Q(GW?fÀ�8
QX8bebrWQ(t@YHYZ<frumn?\JM?9�ÏJ�ÀS=@QX8�/+HËe7J(�E^X<f8xti8byf=@À�À�8*QHm2r�=f_�tP^X<@J�?@�GCWÞ Y
LSGS_M=f8BJ�Y	JM?ßQX8bÀ�JMY;^X8#Q>��/i��mn<fJM_M8OJM? }ÆGSe#^	^X<@8PLSGS_M=f8BrS}HCPG�^�^X<f8
y@QX8bGS� � r�JM?s^�YZ<@r�=f_�t ebrSj	8�}UQXr�j ^X<f8Bt@8#Òf?fJR^XJMr�? GW^�Mf�^HËJM?CQX8bÀW9
JMY;^X8#QC�>�$JnJM?ÊrSQ(ti8#Q�^Xr � QXr�L>JUti8È8*Á � 8#e#^X8utwyo8b<EGuL>JMrSQulxV
8#?feb8x^X<f8
Q(GS?@À�8ÑJM?@}`rSQXj�G�^XJ�rS?6mq8qt@8bYZJRQX8ÑJM?6rWQ(t@8#Q�^Xr � QXr�LiJ�ti82^X<f8q8*Á � 8#e#^X8ut
LSGS_M=f8hrS}ICxYZ<frS=f_�t\yo8h^X<@8hrS?f86t@8 � J�e*^X8utOJM?^�ÏJMÀS=@QX8 /+HÚt=Jqmn<f8#QX8
^X<f8HÒfQXY;^nQ(GS?@À�8!JMYn8#Á>^X8b?Eti8ut)^Xr�e#rWL�8#QnJM?fY;^ZQX=fe*^XJ�rS?NM|�@l
p�rÈYZrS_ML|8
^X<f8 � QXrSyf_M8bj�j	8b?s^XJ�rS?f8ut�GWyorWL�8
GW?Et � QXr�L>JUti8
t@GW^(G

_MrseuGW^XJMrS? JM?@}ÆrWQXj�GW^XJMr�?�j	rSQX8 Òf^Z^XJM?fÀÅ^Xr�rS=@Qß?f8*m t@8by@=fÀSÀ�JM?fÀ
}`Q(GWj	8#mqrWQX�o�ÑGá?@8#m t@GW^(Gá_MrseuG�^XJMr�?Ç^ZQ(GWe*�>JM?fÀÊYZe*<@8bj	8Bmn<@JMe*< JMY
8#Á>^X8b?ft@8utá}UQXr�j ^X<f8 � QX8bL>JMr�=fYx^X8be(<f?@JUÌs=@8bYxJ�Y � QXr � r�YZ8ut�l9�frWQ�G
=fYZ8*QnL�G�QXJUGWyf_M8Cµ��ir�=@QnYZe(<f8#j	8
�|8b8 � Y2^ZQ(GWe*�	rW}Ï^X<f8��KJU�(������"����	��36<���+�{�������R�4���:���E}ÆrWQ
8bGSe(<PYZr�=iQXeb8xGSYZYZJMÀS?fj	8b?s^nrS}Lµ	l�pq<@8!865�8be#^XJML|8
t@8*ÒE?fJR^XJMr�? � rSJ�?s^6rS}!G\YZrS=@QXeb8PGSYZYZJMÀ�?@j	8b?s^�rS}cµ JMY6^X<f8)r�y>I;8be*^
ebr>ti8H_MrseuG�^XJ�rS?)}UQXr�j�mn<fJMe(<�^X<@8nYZr�=@QXe#8
GWYZYZJ�ÀS?fj	8b?s^�YZ<frS=f_�t�^(GS�|8
865�8be*^HyfGSYZ8utBr�?B^X<@8!YZ8bj�GS?s^XJMebYÑrW}]^X<f8�rWQXJ�ÀSJM?EGS_ � QXrSÀSQ(GSjOl
c28#}ÆrWQX8qGW?>z
r � ^XJ�j	JMÂuG�^XJMr�?!JMY � 8#QZ}`rSQXj	8ut��u^X<f8�865�8be*^XJ�L�82ti8#ÒE?@JM9

^XJMr�? � r�JM?s^�rS}�G!YZr�=@QXe#8
GWYZYZJ�ÀS?fj	8b?s^@��rW}�LSGWQXJ�GWyf_M8pµ5J�Y�JM?fY;^ZQX=fe*9
^XJMr�?RMf�Wmn<fJMe(<6rWQXJ�ÀSJM?EGW^X8#Y�}UQXr�j �P��^X<fGW^�j	r�L|8bY�^X<@8qYZr�=iQXeb8ÑLSGS_M=f8
rS}Oµ�^Xr6GxY;^XrSQ(GWÀ�8�_MrseuG�^XJMr�?�l�A <@8b?#MÈJMYqj	r�L|8ut�rWQ�t@8b_M8#^X8ut��s^X<f8
GS?@e*<@rSQ � r�JM?s^7HËY�J�rS}¦YZr�=iQXeb8nGSYZYZJMÀS?fj	8b?s^P�Äyo8#ebr�j	8q^X<@8Ñ865�8be#^XJML|8
t@8*ÒE?fJR^XJMr�? � r�JM?s^7HËY�J2rS}L�Pl�frSQn8#Á@GWj � _M8��iJM?)^X<@8�=f?@r � ^XJMj	JMÂb8ut � QXrSÀSQ(GWj YZ<frumn?PJM?K�ÏJ�ÀW9
=@QX8�/+HÚG�J(�¦^X<@8È8�5�8be#^XJML|8�ti8#ÒE?@JR^XJ�rS? � r�JM?s^!rS}�^X<f8hYZ8bebr�?ftÊYZrS=@QXeb8
GSYZYZJMÀS?fj	8b?s^�rW}IChJMYHJ�?@Y;^ZQX=fe#^XJMrS?^M � lnA <f8b?9M � JMY
j	r�L|8btP= � GWY
YZ<frumn?)JM?F�ÏJMÀS=@QX8p/4HËyXJ(�iGWYZYZ=fj	JM?fÀhJM?fY;^ZQX=fe*^XJ�rS?#Ms�xJMY2^X<@8
GW?fe(<frWQ
� r�JM?s^�rS}f^X<f82YZrS=@QXeb8nGWYZYZJMÀ�?fj	8#?>^u�!Ms�Hyo8#ebr�j	8bYÏ^X<@82?@8#m 865�8be#^XJML|8
t@8*ÒE?fJR^XJMr�? � r�JM?s^ul
g
=@Q�YZe(<f8#j	8�mnJM_M_Ñ^X<f8b?ß=@YZ8)^X<@8B865�8#e#^XJML|8Oti8#ÒE?@JM^XJMrS? � rSJM?>^HËJM?fY;^X8uGStBrW}�^X<f8
GSe#^X=fGS_¦t@8*ÒE?fJR^XJMr�? � r�JM?s^6J�GWYq^X<f8
Y;^(G�QZ^XJM?fÀ � rSJM?>^

rS}qG�Q(GW?fÀS8ÈQX8bebrWQ(tw}`rSQ!8bGSe(<�GWYZYZJ�ÀS?fj	8b?s^!rW}qG�LSGWQXJ�GSy@_�8Slx~K?\^X<f8
� QX8#LiJMrS=fY28*ÁfGWj � _M8��|^X<@8ÑÒfQXY;^2Q(GW?fÀS8HQX8bebrWQ(t�}ÆrSQLCÑJ�Y28b?Eti8ut�yszRMs�
mn<fJMe(< JMYh^X<@8	865�8be#^XJML|8�ti8#ÒE?@JM^XJMrS? � r�JM?s^6rW}MCSÞ YhYZ8bebr�?ft GSYZYZJMÀ�?i9
j	8b?s^�GS?EtxY;^(GWQZ^XYÏG�?@8#m Q(GS?@À�8�QX8#ebrSQ(t��|GWYÏYZ<frumn?hJ�? �ÏJMÀ�=iQX8'/+HÚt�J(l
pq<f8�QX8bYZ=f_R^XJM?fÀhQ(GS?@À�8HQX8#ebrSQ(tiY � QXr�L>J�t@8
j	rWQX8
GWebeb=iQ(GW^X8�JM?@}`rSQXj�G�9
^XJMr�?OrS?\tfG�^(G6_MrseuGW^XJMrS?fYn}ÆrSQHr�=iQ�t@8by@=fÀSÀ�JM?fÀ6}UQ(GSj	8#m2rSQX�ol
g
=@QÈtfG�^(GP_MrseuGW^XJMr�? ^ZQ(GWe*�>JM?fÀ\YZe(<f8bj	8�GS_MYZr � QXr�L>JUti8bYhGOY;ziY;9

^X8bj�G�^XJ�enG �f� QXr|GSe(<�^Xr
QX8be#rWL�8#Q�^X<@8Ñ8#Á � 8be#^X8utÈL�GW_�=@8bY�rS}�LSGWQXJ�GSy@_�8#Y
mn<frSYZ8�GSYZYZJMÀ�?@j	8b?s^XYxGWQX8	ti8b_M8#^X8ut�l)NPr�Y;^xrW}q^X<f86^XJMj	8hmn<f8b?�GS?
GSYZYZJMÀS?fj	8b?s^hrS}�GOLSGWQXJ�GSy@_M8	J�YxQX8bj	r�L|8ut���^X<@8	L�GW_M=f8�GSYZYZJMÀS?f8ut�^Xr
^X<f8PL�G�QXJUGWyf_M8\euGW?¿Y;^XJM_�_Hyo8P}ÆrS=f?ftÇJM?ÇYZr�j	8\rW^X<f8#Q � _�GSeb8wrSQ)yo8
QX8bebr�L|8*QX8utB^X<@QXrS=fÀS<OYZr�j	8�8*Á � QX8bYZYZJMr�?¦l2F�8#}Æ8*Q
yfGSe(��^XrÈ^X<f8!r � ^XJR9
j	JMÂb8utÊebr>t@8	YZ<@r�mn?�J�?i�ÏJ�ÀS=@QX8>/4HËyXJ(l	A <@8b?�JM?fY;^ZQX=@e#^XJMr�?�Ms�>�]G
t@8*ÒE?fJR^XJMr�?)rS}ÏL�G�QXJUGWyf_M8�No�iJMYnt@8b_M8#^X8ut��>mq8�euGW?PYZ8b8�^X<fGW^ONoÞ YÑLSGS_M=f8
GSYZYZJMÀS?f8ut�ysz9Ms�)euGS?Êyo86QX8be#rWL�8#QX8utwy>z\^X<@868#Á � QX8bYZYZJMr�?`�!.HP �S�H1QRP�S7J(l2p�r�8*Á � _Mr�JR^n^X<fJMYÑ}ËGSe*^u�Emq8!<fG�L�8!8#Á>^X8b?Eti8ut�^X<@8!_MrseuGW^XJMr�?
JM?@}`rSQXj�GW^XJMrS?PrS}ÏGhLSGWQXJ�GWyf_M8
^Xrhyo8�GS?)8#Á � QX8#YZYZJ�rS?`HÆQX8#}`8#QZQX8ut�^Xr6GWY
^X<f8^
�����
!�������d�(*�������E�E������QJ6mn<@JMe*< euGS? yo8BGÊebrS?fY;^(GW?>^u�qGwQX8#À�JMY;9
^X8#Q2?i=@j6yo8#Qu��Gxj	8bj	rSQZzÈG�t@tiQX8bYZYb�>rWQnGS?�G�QXJR^X<fj	8#^XJMe�8#Á � QX8bYZYZJMr�?¦l
A <@8b?	G�ti8#ÒE?@JM^XJMrS?�rS}¦G�LSGWQXJ�GSy@_M8ÑJ�Y�QX8bj	r�L|8ut��S^X<@8Ñebr�j � JM_�8*Q�mnJM_M_
^ZQ(GSe(��mn<f8#QX8!rWQH<@rum5^XrÈQX8bebr�L|8#Qn^X<f8
L�GW_�=@8!rS}Ï^X<@8!L�G�QXJ�GSyf_M8xGW?Et
e#QX8uG�^X8PGO?@8#m�_�rsebGW^XJMr�?ß8#Á � QX8#YZYZJ�rS?C}ÆrWQ�JR^6JR}Ñ^X<@8#QX8�8#ÁiJ�Y;^XYhYZ=fe(<
GS?P8#Á � QX8bYZYZJMr�?¦lq~Ã?P^X<f8 � QX8bL>J�rS=fYn8#Á@GSj � _M8��EG�}`^X8#QUMs�6JMYHt@8b_M8#^X8ut���!.TPd�W��yo8bebrSj	8bYÈ^X<@8P?@8#m'_MrseuGW^XJMrS?¿8#Á � QX8bYZYZJMrS?ÇrS}HN�}ÆrWQ	^X<f8
t@8#_�8*^X8utáGWYZYZJMÀ�?fj	8#?>^ul ý rW^X86^X<EG�^!JR}q8bJR^X<@8#QCMQ.)rWQCM|�PJMYxti8b_M8#^X8ut
_�GW^X8#QnrS?Oti=@QXJM?fÀhr � ^XJ�j	JMÂuG�^XJMr�?��>^X<@8 � QXrseb8#YZYÑeuGS?Byo8�G �@� _MJM8ut)QX8*9
eb=iQXYZJ�L�8b_RzOGWYH_Mr�?@À	GSYn^X<f8!r � 8#Q(GS?ft@YnrS}]^X<@8�_MrseuGW^XJMrS?Ê8*Á � QX8bYZYZJMr�?
GWQX86GuL�GWJ�_�GWyf_M8	GW^H^X<f8h865�8be#^XJML|86t@8#Òf?fJR^XJMr�? � r�JM?s^�rW}2^X<@86ti8b_M8#^X8ut
GSYZYZJMÀS?fj	8b?s^ul
vir�j	8
rS}Ï^X<@8!ebr>t@8!j	r�L|8bj	8#?>^�r � ^XJMj	J�ÂbGW^XJMr�?@Y HËYZ=@e*<PGSY � G�QZ9

^XJ�GS_2t@8uGStáebr>ti8)8#_�JMj	JM?EG�^XJMr�?XJ�G�QX8�^ZQX8uGW^X8ut�GSYxebr>t@8�ti8b_M8#^XJMr�? JM?



b in r1

b in r3

(c)

b in r1

(d)

b in r3

 

I6:  ...
I4:  r4 =         (def c)

I8:  r5 = r2 + r4 (def y)

I1:  r1 =         (def b)

I3:     = r1      (use b)
I2:  r2 =         (def a)
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I7:     = r3      (use b)
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I6: ...
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I1: r1 =         (def b)
I2: r2 =         (def a)
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É ü�ö ± * 0 ²�²�± å * &1d�å�-$åe0Ck�÷ ¯ ú	÷�´|¬�å�.�-�# ±

* * + LH±UR ü�ú!ù�÷ ¯ ù,0 ¦t±$� û�öhü:¬W0n÷ ¯MQ��A± fPú!ø ° û(ù;ùr÷)0gZ L{��Rb��È ² ´r÷ ° ù § \
° ÷�ö+÷ ²�² ´;ü7÷ °FJ ùrüoørü�ú�´ ° û \ öhû É û�ö Q û�«�ú�µ�µ §©¯ µUü�ý¡µ�öhü�«�÷�öhö ¬cü ² ù §©ÊR§©¨ û Q
° ü Q û&0 ^ §©¯�GÄz|v�ul{l{FE�� 3 ��}½vI@i�po6{�`rq�s�7 2&_ GK;'`ba�u ����qºv 3 @�{�z4:
{ 3 ul{ v 3 GÄz|v¿��z65�wHw]� 3 ��;!5 3 �&9M5:��{H=3{:}l� � 3 5 3 E 2 wyxq� {:w�{ 3 �y5&:
�K�dv 3z0 ²�²�± å6ì�#1d�å6ô ! 0zk$ú ¯ ûUå�.�-�- ±

* -
+ �A±'R ü ²�² û�´ Ê ÷ ¯ 0 =3{
>,9��:��� 3 �jAÃxt�d�¢w]��D:{�E#qºv,E�{��E�¢��o�v&9
���={:� 3 �s½�¢}¿� {FE�±"¾UJML ù J û�ø § ø,0 R ü ÊR² ú!ùrû�´ ÷ ¯MQ,®1¯ ý:ü�´ Ê ÷6ù § ü ¯�¦
°�§ û ¯6° û�ø,0S ¯�§ É û�´rø § ù1¬�ü�ý R ÷�ö § ý2ü�´ ¯6§ ÷)0 ¦ ÷ ¯ ùr÷ R ´;ú ¨ 0 RÑÈ .�#�/�& ! 0+å�.�.�ô ±
* .
+ �A±gR ü ²�² û�´ Ê ÷ ¯ 0�Z L û�«�ú6µ�µ §©¯ µeü ² ù §©ÊR§©¨ û Q"° ü Q û�/ § ù J ü�ú!ùA«4û \
§©¯ µ ÊR§ øröhû Q 0 ^ `8q�s�~Áz65 3 }45�u:�K�¢v 3 }yv 3 GÄz|vl��z65�w]wH� 3 �8;!5 3 �W9)5:��{:}5 3 E�7i��}l�1{�wH} 0 É ü�ö ± å�&)0 ²�²�± ô�- * d ! ì * 0 � ÷�¬�å�.�. ! ±

* å�/
+rf ± �Ó§ ø Ê ú!öhöhû�´,0bZ L û�«�ú�µ�µ §©¯ µFü�ýLµ�öhü�«	÷�öhö ¬Nü ² ù §©ÊR§©¨ û Q�² ´rü�µ�´r÷ Ê øú�ø §©¯ µ Q ÷6ùr÷ ] ü,/d÷ ¯ ÷�ö ¬�ø § ø,0 ^ §©¯�G8z�v�ul{l{�E�� 3 ��}�v�@H�po6{8`rq�s[7 2�_ :GO;'`ba�u ~1�|qºv 3 @�{:z|{ 3 ul{Av 3 GÄz|v¿��z65�wHw]� 3 ��;!5 3 �W9M5:��{�=3{:}l� � 35 3 E 2 w=xq� {:wH{ 3 �y5��K�¢v 3z0 ²�²�± ì * -1d�ì�-�.)0zk�ú ¯ ûUå�.�. ! ±
* å�å,+ È]±ÁÈtQ ö \y- ÷�«	÷6ùr÷�«	÷ § ÷ ¯MQx-O±�h ´rü�ø;ø10$Z�N É6§©° ù;û QFÉ ÷�´ § ÷�«!öhû�ø@÷ ¯MQ ù J û
§©¯ ù;û�´�÷ ° ù § ü ¯ ü�ýÃµ�öhü�«	÷�öt´rû�µ § ø;ù;û�´L÷�öhöhü ° ÷6ù § ü ¯ ÷ ¯)Q ø|¬ Ê «4ü�ö §©°�Q û�«�ú�µ \
µ §©¯ µM0 ^ §©¯�qºv 3 @�{:z|{ 3 ul{g�Ä{¿ulv�zIETvI@M�po6{{w�����o�` 3z3 9M5���`rq�s�7i��wr:
x6v�}l��96w v 3 GÄz�� 3 u:� xq� {�}�vI@
GÄz|v¿��z65�wHw]� 3 �B;�5 3 �&9M5:��{�} 0 ²6²�± ô * å?dô�-�ô)0Mk�÷ ¯ ú	÷�´|¬>å�.�.�ô ±

* å6ì
+ È]±ÄÈbQ ö \y- ÷�«	÷6ùr÷�«	÷ § ÷ ¯MQ�-O±th ´rü�ø;ø10�Z L û(ùrû ° ù § ü ¯ ÷ ¯MQ ´;û ° ü É û�´�¬ü�ý0û ¯MQ ÷ ¯ µ�û�´;û Q�É ÷�´ § ÷�«�öhû�ø ° ÷�ú�ø;û Q «�¬ §©¯ ø,ù¿´;ú ° ù § ü ¯ ø °FJ û Q ú�ö §©¯ µM0 ^
§©¯�GÄz|v�ul{l{FE�� 3 ��}ÔvI@���o�{�`rq's�7 2&_ GK;'`ba�u ~W��qºv 3 @�{:z|{ 3 ul{Gv 3GÄz|vl��z65�w]wH� 3 ��;!5 3 �W9M5:��{m=3{�}l� � 3 5 3 E 2 wyxq� {�w�{ 3 �y5��K�dv 3z0 ²6²�± å6ô1dì�#)0Mk$ú ¯ ûbå�.�.�ô ±

* å6ô
+ È]±qÈbQ ö \y- ÷�«	÷6ùr÷�«	÷ § ÷ ¯MQ�-O±�h ´rü�ørø,0UZ ¦ ü�ú�´ ° û \ öhû É û�ö Q û�«�ú�µ�µ §©¯ µ�ü�ýø ° ÷�ö�÷�´�ü ² ù §©ÊR§©¨ û Q,° ü Q û&0 ^ §©¯�GÄz|v�ul{l{FE�� 3 ��}Av�@½�po6{�`8q�s�7 2�_ :GO;'`ba�u ~���qºv 3 @�{:z|{ 3 ul{Av 3 GÄz|v¿��z65�wHw]� 3 ��;!5 3 �W9M5:��{�=3{:}l� � 35 3 E 2 w=xq� {:wH{ 3 �y5��K�¢v 3z0 ²�²�± ô�ô1d ! ô)0 � ÷�¬�å�.�.�& ±
* å ! + È]±¡ÈtQ ö \y- ÷�«	÷6ùr÷�«	÷ § 0 7�v&96z|ul{,:<;¡{���{��$=3{
>,9��:��� 3 �½vI@ _ � ve>�5���� �#AÃxC:

�K�¢w]��D�{FE}qYv,E�{:± ¾UJML ù J û�ø § ø,0 ¦�°FJ ü$ü�öcü�ý R ü ÊR² ú!ùrû�´ ¦
°�§ û ¯�° û&0R ÷�´ ¯ û�µ § û � û�öhöhü ¯ S ¯6§ É û�´;ø § ù1¬W0 ¾Y§ ù;ù;ø¿«!ú�´¿µ J 0 ¾�È å�#�ì$å6ô)0&å�.�.�& ±
* å�#
+r� ± \6Ry±�� úK÷ ¯MQ�� ±!� ±'l /Dú!0PZ Èþ¯ û?/ Q ÷6ù�÷ \ öhü ° ÷6ù § ü ¯ ù¿´r÷ ° V §©¯ µø °FJ û Ê ûoý:ü�´@ù J û�´;û ° ü É û�´�¬>ü�ý~û�Ë ² û ° ù;û QAÉ ÷�´ § ÷�«�öhû É ÷�öhú�û�ø10 ^ - û °FJ�±fPû ²�± ® �F¾tÈtRm-m\ .�- \ / *

ª2ý�ù ²�� õ�õ�ý2ù ²�± ° ´ J�°�± ú § ú °�± û Q ú	õ ² ú�«Qõ ® �F¾tÈtRm- õ�´;û ² ü�´,ù(õ §©ÊR² ÷ ° ù \ .�- \
/ * ± Q ÷6ù�÷�öhü °�± ² ø�­�0 ® �F¾tÈtRO- 0CS ¯�§ É û�´rø § ù1¬�ü�ý ® öhö §©¯ ü § ø10CS=´¿«	÷ ¯ ÷)0 ® �K0
¦ û ² ùrû Ê «4û�´0å�.�.�- ±

* å�&
+ È]±ÑÈtJ üM0�f ±8¦ û(ù J6§ 00÷ ¯MQ k ± S@öhö Ê ÷ ¯ 0 qYv�w=xt��� {�z�}?¡�G8z�� 3 u�� xq� {�}F¢~t{¿u?o 3 �¤£,9�{�}F¢�5 3 E�~tv�v�� }l± fDû�÷ Q�§©¯ µM0 �FÈg��ÈtQMQ�§ ørü ¯�\<� û�ø;öhû�¬e0$å�.�-�& ±
* å * + ¾º±=¾º±
ROJ ÷ ¯ µM0 ¦t±=È]±t� ÷ J ö�V�û&0 � ±�¥H±bROJ û ¯ 0g¦ ± k ±�� ÷�´,ùrû�´,0÷ ¯MQ§� ±O� ±Kl /Dú!0�Z ® �F¾�ÈtRO-��ÑÈ=¯ ÷�´ °�J�§ ùrû ° ù;ú�´�÷�ö0ý¢´�÷ Ê û4/Oü�´IVý:ü�´ Ê ú�ö ù §©² öhû \K§©¯ ø;ù�´rú ° ù § ü ¯)\1§ ø;ørú�û ² ´rü ° û�ørørü�´;ø10 ^ §©¯jGÄz|v�ul{l{FE�� 3 ��}DvI@

�po6{�¨����po 2F3 �1{:z 3 5��K�¢v 3 5��m7i��wyx
v�}l��96w v 3 qºv�wyxC9
�1{:z�`=z|u?o
���1{lu,:
�<96z|{ 0 ²�²�± ì�&�&1d�ì * #)0 � ÷�¬�å�.�.$å ±

* å�-
+ RL± -Ä§©° û�÷ ¯MQÆ¦t± � ±Uh ´r÷ J ÷ Ê 0tZ �y¾K-m©y® N ���YÈ ¯ û4/�÷ ²�² ´rü7÷ °�Jý:ü�´oû�Ë�÷ ÊR§©¯�§©¯ µ�ü ² ù §©ÊR§©¨ û QG° ü Q û&0 ^ §©¯ªG8z|v:ul{¿{FE�� 3 ��}EvI@D��o�{x¨�~�~����v�z¿��}Io6v�xAv 3 GÄz|v¿��z65�w«` 3 5�� ��}l�¢} @�v�zb7�vI@��¤¬K5�z|{x~qv:v�� }�5 3 E�­ 3 :
��� 3 {l{:z�� 3 � 0�k�ú ¯ ûbå�.�.�- ±


