
IMM
DEPARTMENT OF MATHEMATICAL MODELLING

Technical University of Denmark
DK-2800 Lyngby – Denmark

���������	��
�
�
���������
����������� ��������
�
�
 "!

TADIFF, A FLEXIBLE C++
PACKAGE FOR AUTOMATIC

DIFFERENTIATION

using Taylor series
expansion

Claus Bendtsen
Ole Stauning

TECHNICAL REPORT

IMM-REP-1997-07

IMM



#%$�&('*)�+-,�.*/
 021�14365 '7#%8:9�;=<?>A@2B=C(/�<D@EB79�B=C7F?8-@HG�/�9�;IBI+JBI,IKLM8-8N)�+J,�.(/�<A)�@O<D@2)�P�@�CQK

R .I@ R LTSTUWV"VYX�$(C*@Z+�<[&\)�$�P*+:C*@�C^]�9�<_+:<�]*`bab+J/�.I$�;I/c9�B('dae9�)�)�9�B(/W'f$�gh9�B*'
i(+-B=CQ`(@2+-/�.I@2)%@2j(&I)�@O<�<D@OC[$�)b+Jk_&I8-+J@�CQ`�+-B=X�8-;=C*+JBI, 5 ;I/bBI$�/b8J+-k_+J/�@�Cl/�$\`=9�B('[+Jk_&I8-+J@�Cab9�)�)m9�B(/D'h$�gnk_@2)mXo.p9�B(/�+ 5 +-8q+-/W'l$�)Ar=/�BI@�<�<sg�$�)?9�B*'h&I;I)�&=$�<D@tKAUuB_BI$H@EP�@2B*/%ab+J8-8	9�B*'&=9�)�/W'[ab.\$HC*+:<D/�)�+ 5 ;\/�@�CH/�.I@vX�$(C*@ 5 @T8J+�9 5 8-@Ag�$�)eCI9�kw9�,�@O<x$�)%g�$�)e9�B('_X�8:9�+JkZyu<�z 5 '9�B('c$�/�.I@2)b&=9�)�/W'�`=+-B=X�8J;=C*+JBI, 5 ;I/?BI$�/?8-+Jk_+-/�@�CH/�$I`=9�B*'c8J$�<D/?&I)�$�r=/m<�`=8-$�<W/Mk{$�BI+J@�<�`8-$t<D/lC\9�/�9h$�)lCI9�/�9_)�@EB=C*@2)�@�C_+-B=9�X2X�;I)m9�/�@t`|8J$�<�<W@�<T<W;=<D/m9�+-B\@�C 5 'c/�.I+-)mC7&=9�)�/�+-@O<�`=$�)9�B('}$�/�.I@E)A<W&=@�X�+�9�8u`�+JB=X�+:C*@2B(/�9�8�$�)~X�$�B=<W@���;I@2B(/�+�9�8IC\9�kc9�,�@�<"9�)�+:<D+-B\,�$�;I/%$�gN/�.\@b;=<D@
$�)b+JB=9 5 +-8-+J/W'[/�$H;=<D@6/�.I@l&I)�$�,�)m9�kZ`(@2P�@2B_+qg"/�.I@l&=$�<�<W+ 5 +J8-+J/D'h$�gx<D;=X�.�CI9�kc9�,�@�<A.p9�<
5 @2@2Bf9�C*P(+�<D@OC�9�,t9�+-Bp<D/2K R .I@_@2B(/�+J)�@H)�+:<Di�9�<l/�$Z/�.\@_��;=9�8J+-/W'�`	/�.\@_&=@2)Dg�$�)�kc9�B=X�@�`9�BpC�/�.I@Ar=/�B\@�<�<"$�g�/�.I@b&\)�$�,�)�9�kYg�$�)~9�B('}&=9�)�/�+�X�;I8:9�)"&\;I)�&=$�<W@T8-+J@�<	ab+-/�.H/�.I@?&=9�)�/D'
;=<W+-BI,h/�.I@6X�$(C(@�K

R .I@ R LTSTUWV"VfX�$(C(@�`=9�B=C�9�B('�C*@2)�+JP�9�/�+JP�@T$�gs/�.I@6X�$(C*@t`|kc92'hBI$�/ 5 @};=<W@�C�+JB9cX�$�k{k_@2)�X�+�9�8Q&=9�Xoi�9�,�@hab+-/�.\$�;I/T/�.I@h&I)�+J$�)T@2j(&I8J+�X�+J/bab)�+-/�/�@2BZ&=@2)�k_+�<�<D+J$�B7$�gb/�.I@
9�;\/�.I$�)�<�Kb�%@2) 5 9�/�+-k�X�$�&I+-@O<�$�g%/�.I@�X�$(C*@6kc92' 5 @}kw9�C*@69�BpCZC*+�<W/�)�+ 5 ;I/�@�C_+-BZ9�B*'k_@�C(+-;IkZ`=&I)�$�P(+�C(@�C�/�.=9�/H/�.I+�<lX�$�&*'()�+J,�.(/lBI$�/�+�X�@_+:<TBI$�/H)�@2k_$�P�@�C�$�)h9�8J/�@2)�@�C�+JB
9�B('cab92'�K?�M$Hg�@2@�<bkc92' 5 @HX�.=9�)�,�@�C_g�$�)lC(+�<D/�)�+ 5 ;I/�+J$�Bc$�g~/�.I@HX�$(C(@�<�`Q$�/�.I@E)M/�.=9�B9}g�@2@T/�${X�$�P�@2)~/�.I@6X�$t<D/b$�gs/�.I@lk_@�C(+�9l9�B=C�9�)�@�9�<W$�B=9 5 8-@6.=9�BpC*8-+JBI,}g�@2@�K



#bF�� Rb� � R G +

���[�h�"���h�%�
� ���=�����	�������� ��=� �
¡ ¢}£�¤���£�¤(�|�2¥^�*¦l¢~§�¥�¨©�=�_§\�� ���£�ªf¤4�� ���« ¬
¬ ­6�=ª¯®��	��§*�� ��=��§I¨%°N��§\®�£�« ±
² ��ªf®�¨©¤(ªf¤��|��§(�� ©�=���*¦v¢A³_´c��µbµ �I¶

· K 0 R 9O'(8-$�)b@2j(&=9�B=C(+-BI,{9H<D+Jk_&I8-@bg�;IB=X�/�+-$�B KlK6K�K6KlK�K6KlK}KlK}KlK}K 02¸· Kº¹ R 9O'(8-$�)b@2j(&=9�B=C(+-BI,h/�.I@6<W$�8-;\/�+-$�Bc$�g~9�B»F�S � K6KlK�K6KlK}KlK}KlK}K 02¼
¶ ½M¾�§Iªf®�¨©¤(« ¡N�

¿ K 0 �M;Ik{@2)�+:X29�8=+-B(/�@E,�)�9�/�+J$�B�K}KlKlK}KlK}KlK}KlK6K�K6KlK�K6KlK}KlK}KlK}K ¹ 0¿ Kº¹ G�$�8-P(+-BI,h9�B7+-B\+-/�+:9�8NP�9�8-;I@l&I)�$ 5 8J@2kÀyÁUÂ�vÃezÄK�K6KlK�K6KlK}KlK}KlK}K ¹ ·
Å ­6�=����¨���«E ©�=� ¡\±



+-+ #bF�� Rb� � R G



0
Æ Ç �[�nÈ%��ÉZÊZË~�xÌE�[�
Uu/b+�<Aa~@28-8Ni*BI$�abB�/�.=9�/?9�BZ9�B=9�8J'*/�+�XMg�;IB=X�/�+-$�B�Í�y©Î�zm`=Í�Ï�ÐvÑ�yWÒ_Ó�ÔHzn9�B=CZÒÖÕ×Ô[`
X29�B 5 @Tab)�+J/�/�@EB_9�<A9 R 92'*8J$�)e<D@2)�+-@�<"@2j(&=9�Bp<D+-$�B[+JBc<D$�k_@b$�&=@2B 5 9�8-8	ØÙ9�)�$�;IB=C_/�.I@
&=$�+JB*/b$�g%@2j(&=9�B=<W+-$�B�ÎWÚ

Í�y©Î�z"Û ÑÜ
Ý�Þ Ú

Í	ß Ý�à y©ÎWÚ2z
áNâ y©Î�ã�ÎWÚ�z Ý Ó g�$�)MÎ~Ï»Ø~ä y 0 z

R .I+:<sB\+�X�@b&I)�$�&=@2)�/D'6+�<%<D@E8�C*$�kY;=<W@�C�@Ej*&I8J+�X�+J/�8J'T+-Bh9�&I&I8-+:X29�/�+-$�B=<%<D+-BpX�@b/�.I@?C(@2)�+JP�92å
/�+JP�@�<?Íæß Ý�à $�g�/�@2B�+�<M)�@2,�9�)�C*@�CZ9�<TC*+qçcX�;\8-/?/�$_$ 5 /�9�+-B	K R .I+:<M+�<?.I$�aA@2P�@2)bB\$�/l/�)�;I@è ;=<D+JBI,é9�;I/�$�kc9�/�+:X�C(+ëêN@2)�@EB*/�+�9�/�+-$�B	`%C*@2)�+-P�9�/�+-P�@�<6X29�B 5 @c$ 5 /�9�+-BI@�Cf)�@�9�<D$�B=9 5 8J'X�.I@�9�&w9�B=C_ab+-/�.I$�;\/b/�$�$hk[;=X�.HaA$�)�iNK%UuBc9�;I/�$�kc9�/�+:XTC*+ëêN@2)�@2B(/�+�9�/�+J$�Bh/�.I@lC(@2)�+JP�92å
/�+JP�@�<b9�)�@�g�$�;IB=C�ab+J/�.I$�;I/�9�B('7<W'*k 5 $�8J+�X�g�$�)�kh;I8�9lkc9�BI+J&I;I8:9�/�+J$�B=<�Kb�M@2P�@E)�/�.\@28-@�<�</�.\@[)�@�<D;I8J/T+�<%ì�;=<W/H9�<�9�X2X�;I)m9�/�@_<W+-B=X�@h/�.\@_9�X�/�;=9�8%$�&=@2)�9�/�+J$�B=<l;=<D@�CZ/�$íX�$�k{&I;I/�@
/�.\@}P�9�8J;I@�<Ag�$�)T/�.I@HC*@E)�+-P�9�/�+-P�@O<b9�)�@6/�.I@�<�9�k_@69�<M+JBZ9�Bé9�B=9�8J'*/�+�XT@2j(&I)�@O<�<D+J$�Bcg�$�)
/�.\@_/�)�;I@cC*@2)�+-P�9�/�+-P�@�<�K R .I+:<H9�8�<W$Z+-k_&\8-'7/�.=9�/H/�.I@_;=<W@_$�g�+-B(/�@E)�P�9�8e9�)�+J/�.Ik{@2/�+:X2<
g�$�)?/�.\@HX�$�k_&I;I/m9�/�+J$�Bc$�gs/�.I@�C*@2)�+JP�9�/�+JP�@�<xab+J8-8	8J@�9�Cc/�${9�B7@EB=X�8-$t<D;I)�@}$�g%/�.I@6/�)�;I@
)�@O<D;I8J/2K

R $�$�8�<é9�8J)�@�9�C*'î@Ej*+:<D/�<_g�$�)Z&=@2)Wg�$�)�k{+-BI,ï9�;I/�$�kc9�/�+�X�C*+ëêN@2)�@2B*/�+�9�/�+-$�B�ðòñ�;\@ 1*0 `ó +�X 1*0 `�ôTñ�õ 1�ö `�>MG 1�¸ `	>b÷ ó 143Eø K[Gt$�k_@6$�gb/�.I@�<W@[/�$�$�8�<Ta~$�)�ié9�<T&I)�@�X�$�k_&I+J8-@2)m<ab.I+:Xo.�&I)�@2&\)�$(X�@�<�<M&I)�$�,�)m9�kc<ly©;p<D;=9�8-8-'�+-BíVsF�÷ R ÷?LT��z%/�$_+-B=X�8-;=C*@l/�.I@HX�$�k_&I;*å
/�9�/�+J$�BH$�g�C*@E)�+-P�9�/�+-P�@O<�K"F?/�.I@2)�/�$�$�8�<";=<W@b$�&=@2)�9�/�$�)x$�P�@2)�8-$t9�C*+JBI,}y�;=<D;p9�8-8J'l+-B_#bùlù6`
LTS?Ld$�)eÃQL�GI#~LlúIå�GI#bzn/�$6+-B=X�8J;=C*@?X�$�k_&I;I/m9�/�+-$�Bh$�g�/�.I@�C*@2)�+-P�9�/�+-P�@�<n9�8-$�BI,Hab+-/�.
/�.\@c9�)�+-/�.\k_@2/�+:XHX�$�k{&I;I/�9�/�+J$�B=<l+-B�97&I)�$�,�)�9�kZKZVI;I)�/�.I@2)�k_$�)�@[$�BI@_;=<W;=9�8J8-'�C*+�<uå
/�+JBI,�;\+�<D. 5 @2/WaA@E@2Bc/Da~$H/W'*&=@�<A$�g~X�$�k{&I;I/�+JBI,HC(@2)�+JP�9�/�+JP�@�<�`(B=9�k_@E8-'Hg�$�)�ae9�)mC4åe9�B=C
5 9�Xoi(ab9�)�Cf9�;I/�$�kc9�/�+:X�C(+ëêN@2)�@EB*/�+�9�/�+-$�B	K R .I@_g�$�)�ab9�)�Cfk_@2/�.\$(Cû+:<}kc9�+JBI8-'Z;p<D@�Cg�$�)~C*+qêN@2)�@2B(/�+:9�/�+-BI,T&\)�$�,�)�9�kc<"ab.I+�X�.H.=9�<~9Mg�@2ad+JBI&I;I/%P�9�)�+�9 5 8-@�< 5 ;I/%kc9�B*'Tg�;IBpXoå/�+J$�BZP�9�8J;I@�<�`æ+J@�K=$�g~/�.I@H/W'(&=@hÍdüQÐ}ý�yÁÔ�þ�Ó�Ôlÿ"z�`������Z`Qab.I@2)�@�9�<T/�.I@ 5 9�X�i(ab9�)mCk_@2/�.I$(C_+�<b<W;I&=@2)�+J$�)?$�B7&\)�$�,�)�9�kc<Aab.I+�X�.�X�$�k{&I;I/�@O<A9}g�@2aîg�;IB=X�/�+-$�BcP�9�8-;I@O< 5 ;I/.=9�<Akc9�B('}+JBI&I;I/~P�9�)�+:9 5 8J@�<�`�+-@tK����	�ZKnõT<D;=9�8-8J'H/�.I@Mg�$�)�ae9�)�Chk_@2/�.\$(C�+:<x&I)�@�g�@2)Då9 5 8-@T$�B[g�;IB=X�/�+-$�B=<A$�g�/�.I@T/W'*&=@
�7Û��ZK R .I@�<D@�)�;I8J@�<A9�)�@%ì�;=<W/A)�;I8-@�<%$�g�/�.*;Ik 5 9�</�.\@[$�&I/�+Jkc9�8"k{@2/�.I$(CéC*@2&=@2BpCI<T$�B�/�.I@c9�X�/�;=9�8A<W/�)�;=X�/�;\)�@h$�g?/�.\@_X�$�k_&I;I/m9�/�+-$�Bp<
&=@2)Dg�$�)�k_@OCQK

G�+-BpX�@A/�.I@?X�$�k{&I;I/�9�/�+J$�B}$�g	/�.I@bC*@E)�+-P�9�/�+-P�@O<�`�;=<D+JBI,l/�.I@%g�$�)�ae9�)mC4å�$�)%/�.\@ 5 9�X�i4åab9�)�C_k_@2/�.I$(CI<�`I9�,t9�+JBZX29�B 5 @6C*+qêQ@E)�@2B(/�+:9�/�@OCQ`*+J/A+�<A&=$t<�<D+ 5 8-@l/�$[,�@2BI@2)m9�/�@l.I+J,�.I@E)$�)mC*@2)lC(@2)�+JP�9�/�+JP�@�<�K R .I+:<T<D/�)�9�/�@2,�'Z.=9�< 5 @2@2BZ;=<W@�C7+-BZ/�.I@_#bùlùY&p9�X�i�9�,�@{VILTS�å
>bLTS ðò>MG 1�¸�ø K"UuB[/�.I+�<%&=9�X�i�9�,�@TC*@E)�+-P�9�/�+-P�@O<"9�)�@Mg�$�;IBpC 5 'H$�P�@2)�8-$t9�C*+JBI,l/�.I@ 5 9�<W+�X



¹ UuB*/�)�$(C*;=X�/�+-$�B

/W'*&=@_$�glX�$�k_&I;\/�9�/�+-$�B=<�`"@2,\K
�����������I`�<W$»/�.=9�/hX�$�k_&I;I/m9�/�+-$�Bp<�+-Bp<D/�@O9�Cf9�)�@�&=@2)Wå
g�$�)�k_@�C[;p<D+-B\,[$�BI@}$�g%/�.I@l$�P�@2)�8-$�9�C*+-B\,H/D'(&=@�<��������������l$�)��������������I`tC*@2&=@2B=C*+JBI,
$�Bcab.=9�/bk_@2/�.I$(C�$�BI@lab9�B*/m<x/�$H;p<D@�K%>A'h$�P�@2)�8J$�9�C(+-BI,6/�.I@T,�@2BI@2)m9�/�@�C[/W'*&=@�<�`*;=<uå
+-B\,[/�.I@HVIL�ST>bLTSî&=9�Xoi�9�,�@}+J/�<W@28ëg�`I+J/b+�<b&|$t<�<W+ 5 8J@}/�$h,�@EBI@2)�9�/�@6/D'(&=@�<����������������I`���������������\`����������������\`����������������I`������������������w9�B=Cf<W$7g�$�)�/�.	K R .\+�<}ab92'é+-/H+:<
&=$�<�<D+ 5 8-@}/�$[,�@2BI@2)m9�/�@�;\&7/�$h$�)mC*@2)
 C*@2)�+-P�9�/�+-P�@�<%+-B�¹"!6C(+ëêN@2)�@EB*/bae9O'\<bC*@2&=@2BpC4å
+-B\,H$�B7$�BI@�<bBI@2@�C\<�`2ì�;p<D/ 5 'hk[;\8-/�+J&I8-@b$�P�@2)�8-$t9�C*+JBI,IKUuB_/�.I+:<x)�@2&=$�)�/ba~@Tab+-8J8	C*@O<�X�)�+ 5 @T9}k{@2/�.I$(Chab.I+�X�._<W&=@�X�+�9�8-+$#2@�<"+-B�X�$�k_&I;I/�+-BI,R 9O'(8-$�)A@2j(&=9�B=<D+J$�B=<�`I+-@�K�.I+J,�.I@2)~$�)mC*@2)bC(@2)�+JP�9�/�+JP�@�<"ab+-/�.{)�@�<W&|@OX�/A/�$H$�BI@TP�9�)�+�9 5 8-@tKR .I+:<�+�<�9�8:<D$l&=$�<�<W+ 5 8J@A;=<W+-BI,l/�.I@bVIL�ST>bLTS�&=9�X�i�9�,�@�` 5 ;I/n<D+-BpX�@A/�.I+�<�&p9�X�i�9�,�@bae9�<C*@�<W+-,�BI@�C»/�$ZX�$�k_&I;I/�@[$�BI@_$�)mC*@2)H$�g�C*@2)�+JP�9�/�+JP�@�<l9�/�97/�+-k{@�`	+-/l+�<lBI$�/H$�&I/�+Jkc9�8
/�${;=<D@6+-/bg�$�)T&=@2)Wg�$�)�k{+-BI, R 92'*8J$�)?@2j*&p9�B=<W+-$�Bp<�KTL &=9�X�i�9�,�@hX29�8J8-@�C R LTSTUWV"V¯.p9�<
5 @2@2BéC*@EP�@28-$�&|@OCw/�$c+-k_&I8J@2kh@�B(/A/�.I@ R 92'*8J$�)T@2j(&=9�B=<D+J$�BZk_@2/�.I$(CQK R .I+�<M&p9�X�i�9�,�@+�<lX�$�k_&=9�/�+ 5 8-@}ab+J/�.é/�.I@wVILTST>bLTS &=9�X�i�9�,�@c<D$�+-/l+�<T&=$�<�<D+ 5 8-@h/�$7@E,IK�X�$�k{&I;I/�@C*@2)�+-P�9�/�+-P�@�<%$�g R 92'*8J$�)�X�$�@�çwX�+-@EB*/m<�K R .I+:<&%=@Ej*+ 5 +-8J+-/W'}$�&|@EB=<M;I&cg�$�)�9�ab.I$�8-@lBI@2a)�9�BI,�@6$�gs9�&I&\8-+�XE9�/�+J$�B=<�K('»@lab+J8-8	8�9�/�@2)e<D@2@6<W$�k_@T@EjI9�k_&I8-@O<x$�gs9�&\&I8-+:X29�/�+-$�Bp<�K



ö) *,+ � � + �T�HÈ
- �/. *10 -32E�HÈ 0 ÈAÌ�� +�4 �M�%Ì�Ë?�
LT<�<D;Ik_@6/�.=9�/l/�.I@}g�;IBpX�/�+J$�BéÍ�y�Î�zM+:<T9�Bp9�8-'(/�+:X}+-Bé9�B»$�&|@EB�<W@2/HÒÀÕ ÔhK5'é@hX29�B
g�$�)�kÖ/�.\@ R 92'*8J$�)?<W@2)�+J@�<b9�)�$�;IB=Cc/�.I@l&=$�+JB*/b$�g%@2j(&=9�Bp<D+-$�B7Î Ú Ï»Ò

Í�y�Î�zxÛ ÑÜ
Ý�Þ Ú

Í	ß Ý�à y©ÎWÚ�z
áNâ y©Înã�ÎWÚ�z Ý Ó yÁ¹4z

ab.I@2)�@6Íæß Ý�à Û7698;:6=< 8 K%VI$�)�<D+-k{&I8-+:X�+-/u'6aA@lab+-8J8Qab)�+-/�@l/�.I@6á?>ò/�. R 92'*8J$�)?X�$�@�çcX�+J@2B(/A$�gÍé9�/b/�.\@�&=$�+-B(/M$�g"@2j(&=9�B=<D+J$�B7ÎWÚ?9�<�yÁÍæz Ý `

yÁÍæz Ý Û
Íæß Ý�à y©ÎWÚ�z
áNâ y ö z

<D$h/�.p9�/ � �|K	yÁ¹4zeX29�B 5 @}ab)�+-/�/�@2B_+JBc/�.I@lk_$�)�@lX�$�k_&=9�X�/xg�$�)�k
Í�y�Îoz%Û ÑÜ

Ý�Þ Ú
yuÍæz Ý y©Înã»ÎWÚ2z Ý ä y · z

�M$�/�@H/�.p9�/l/�.I@@#2@2)�$_$�)mC*@2) R 9O'(8-$�)6X�$�@�çwX�+-@2B(/?$�g?Í�+JBZÎDÚ�` 5 'ZC*@�r=BI+-/�+-$�B	`Q+�<T/�.I@g�;IB=X�/�+-$�BcP�9�8-;I@69�/MÎWÚ2`I+J@�KQyÁÍæzÁÚMÛïÍ�y©ÎWÚ2zmK'»@l.=92P�@69�B�+-k_&=$�)�/�9�B*/b)�@28�9�/�+J$�B=<W.I+-& 5 @2/WaA@2@EB�/�.I@ R 92'(8-$�)TX�$�@�çcX�+J@2B(/�<x$�g~Í9�BpC�/�.\@ R 92'*8J$�)?X�$�@�çcX�+J@2B(/�<x$�g%Í�A�`
yÁÍæz Ý;B ý Û 0á}ù 0

C 0áQâ�D ÝD Î ÝFE D ÍD Î y©Î Ú z%Û 0yÁá}ù 0 z
yÁÍ A z Ý ä y ¿ z

R .I+:<s)�@28�9�/�+J$�B=<W.I+-&Hab+J8-8 5 @?;=<W@�C}@2j(/�@2B=<W+-P�@28J'�K�ú=@2/HGh9�B=C@I 5 @�9�B=9�8-'(/�+:Xsg�;IB=X�/�+-$�B=<9�BpC¯yJG�z Ý `%yJIpz Ý /�.\@2+-) R 92'(8-$�)}X�$�@�çcX�+-@2B(/�<�K�'»@H.=92P�@H/�.I@}g�$�8J8-$�ab+-BI,{@28-@2k{@2B*/m9�)�')�;\8-@�<
y=GHù1IIz Ý Û yJGQz Ý ùïy=IIz Ý Ó y ¸ zy=GHã1IIz Ý Û yJGQz Ý ã yJIpz Ý Ó y 3 z
y=G/KLIIz Ý Û ÝÜM

Þ Ú
yJGQz M yJIpz ÝON M Û ÝÜ M

Þ Ú
y=GQz ÝPN M y=IIz M Ó y ¼ z

y=G?QLIIz Ý Û 0yJIpz ÚSRT yJG�z Ý ã ÝÜUÂÞ ý y=IIz U yJG�Q"Ipz ÝON�UWVX g�$�)ly=IIzuÚZYÛ\[(ä y 1 z



· R .\@�/�.I@2$�)�'_$�g R 92'(8-$�)?9�)�+J/�.Ik{@2/�+:X2<

R .I@b)�;I8-@%g�$�)%C*+JP*+:<D+J$�B}+:<æg�$�)�k_@�C 5 'H9T<W+-k_&I8J@")�@Eab)�+-/�+-BI,�$�g � �|K(y ¼ z�K�8J@2/
]îÛ�G?QLI=`
ab.I@2)�@hy=IIzuÚZYÛ	[(KA�?$�a×aA@l.=92P�@

y=GQz Ý Û ÝÜUWÞ Ú yJIpz U y=]Tz ÝPN�U Û y=IIzuÚEy=]Tz Ý ù ÝÜUÂÞ ý y=IIz U yJ]vz ÝON�U_^
y=]Tz Ý Û 0y=IIzuÚ RT y=GQz Ý ã ÝÜUWÞ ý yJIpz U y=]Tz ÝON�U VX ä

U©g	$�BI@T$�gn/�.\@�g�;IBpX�/�+J$�B=<HGw$�)_I=`*+JB[/�.I@l9 5 $�P�@ 5 +JB=9�)�'H$�&=@2)m9�/�+J$�B=<�`I+�<~9}X�$�B=<D/m9�B(/2`/�.\@2B^9�8-8~$�gl/�.I@ R 92'(8-$�)}@2j(&=9�Bp<D+-$�B¯g�$�)�kh;I8�9�<}<D.\$�abB^9 5 $�P�@�X29�B 5 @�<D+-k{&I8-+qr=@�CX�$�B=<D+:C*@2)�9 5 8-@tK R .\+�<	X29�B 5 @bC*$�BI@�`�<D+JB=X�@%9�8-8 5 ;I/�/�.\@`#E@2)�$b$�)�C*@2) R 9O'(8-$�)�X�$�@�çwX�+-@EB*/$�gs9hX�$�B=<W/�9�B*/?+�<a#2@E)�$I`(+-@�KbG	y©Î�z
c Ð ^ yJGQzuÚbÛ Ð 9�BpC»y=GQz U Û	[}g�$�)
dhÛ 0 Ó2äEä2ä2K>A@�X29�;=<D@c$�g�<W'*k_k{@2/�)�+"+-B � �=K?y ¼ z6ab.I@2B�G ÛeI=`xa~@ZX29�Bdkc9�i�@c9�<W&|@OX�+�9�8
g�$�)�k[;\8�9[g�$�)h/�.I@ R 92'(8-$�)hX�$�@�çcX�+-@2B(/�<l$�g�/�.I@�<���;=9�)�@_g�;IB=X�/�+-$�B	K�VI$�)há\f 0 a~@.=92P�@

y=G�g�z Ý Û ÝÜ M
Þ Ú
y=GQz M K�y=GQz ÝPN M Û hiiiiij iiiiik

¹ ß ÝON ý à$l gÜM
Þ Ú

yJG�z M yJG�z ÝON M Ó á�+:<A$(CICQ`
¹ ß ÝON g à$l gÜM

Þ Ú
yJG�z M yJG�z ÝON M ù yJGQz9gÝ;l g ÓÀá�+:<A@2P�@2B	K y 0 [4z

LM8:<D$H/�.\@�g�$�)�k[;\8�9vg�$�)M/�.I@6<���;=9�)�@})�$�$�/�X29�B 5 @6$ 5 /m9�+JBI@�CQKbú=@2/m] Ûon GZ<D$h/�.p9�/] g Û�Gæ` 5 '_;=<W+-BI, � �=K	y 0 [4z~aA@l$ 5 /m9�+JB
y=GQz Ý Û hiiiiij iiiiik

¹*yJ]vzÁÚ�yJ]vz Ý ù ß ÝON ý à$l gÜ M
Þ ý

y=]Tz M y=]Tz ÝPN M Ó á_+�<A$(CICQ`
¹*yJ]vzÁÚ�yJ]vz Ý ù ß ÝON g à$l gÜ M

Þ ý
y=]Tz M y=]Tz ÝPN M ù y=]Tz gÝpl g Ó á_+�<A@2P�@2B�K

UW<D$�8�9�/�+-BI,cyJ]vz Ý ÛÙy n G�z Ý aA@l$ 5 /�9�+-B
y n GQz Ý Û hiiiiij iiiiik

ýg ßrq G àts y=GQz Ý ãf¹ ß ÝPN ý àul gÜ M
Þ ý

y n G�z M y n GQz ÝPN M Ó áw+:<�$(C\CQ`
ýg ß q G àts y=GQz Ý ãf¹ ß ÝPN g àul gÜ M

Þ ý
y n G�z M y n GQz ÝPN M ù y n G|z gÝpl g Ó áw+:<�@EP�@2B	K y 0�0 z



¿

R .I@Mg�$�)�kh;I8�9Mg�$�)�]îÛ	G�v�`*ab.I@2)�@
wH+�<A96X�$�Bp<D/�9�B*/?XE9�B 5 @lC*@2)�+-P�@�CH;=<D+JBI, � �=KQy ¿ z9�BpC � �=K�y ¼ zmKTLT<�<D;Ik{@�/�.=9�/xGæy�ÎWÚ�z
YÛy[*`	<W+-B=X�@z] A Û{w�G�v N ý G A�| ] A G7Û{w�G�vPG A Ûw�]5G A a~@�.p9OP�@
ÝPN ýÜUÂÞ Ú y=] A z U yJG�z ÝON ý N�U Û�w ÝPN ýÜUÂÞ Ú yJ]vz U yJG A z ÝON ý N�U Ó g�$�)?áSf 0 ä

VI)�$�k � �|K	y ¿ z%aA@l.=92P�@hy=] A z U Û y$d�ù 0 z�yJ]vz U9B ý K%õT<W+-BI,H/�.I+�<A)�@28�9�/�+J$�BcaA@l,�@E/
áQy=]Tz Ý yJGQzuÚ"ù ÝPN ýÜUWÞ Ú d=y=]Tz U yJG�z ÝON�U Û\w ÝON ýÜUÂÞ Ú yÁá�ã�dIzmy=]Tz U y=GQz ÝPN�U Ó g�$�)TáSf 0 ä

LMB=Cc92g�/�@2)b+:<D$�8:9�/�+-BI,cyJ]vz Ý Û yJG�v�z Ý aA@T$ 5 /�9�+-B�/�.I@Tg�$�)�k[;\8�9
yJG v z Ý Û 0áQy=GQzÁÚ ÝON ýÜUÂÞ Ú y=w=yuáHã3dIz�ã�dIz=y=G v z U y=GQz ÝON�U Ó g�$�)TáSf 0 ä y 0 ¹4z

R .I+:<�g�$�)�k[;I8:9HX29�B�BI$�/ 5 @H;p<D@�Ccab.I@2B}G	y©ÎWÚ�zbÛy[*K�UÂB�/�.I+:<MXE9�<D@Ha~@}.=92P�@6/�$h;=<D@
9�B\$�/�.\@2)bk_@2/�.I$(CQK R .I@Mg�$�)�kh;I8�9Tg�$�)�]îÛ @Ej*&&G7X29�B 5 @Tg�$�;\B=C_+-Bc9h<D+Jk_+-8:9�)"ae9O'tKG�+JB=X�@
] A Û~]5G A aA@T.p9OP�@l/�.I@l)�@28:9�/�+J$�B

y�@2j(&�G�z Ý Û 0á
ÝON ýÜUWÞ Ú yÁáHã�dpzmy=]Tz U y=GQz ÝON�U Ó g�$�)TáSf 0 ä y 0Eö z

g�$�)�k[;\8�9�<Ig�$�)�X�$t<	9�B=Cl<W+-B6X29�B 5 @%$ 5 /m9�+JBI@�CMg�)�$�k /�.I@%)�@28�9�/�+-$�B=<QX�$�< A G_Û ãZ<D+JB�G�KrG A
9�BpC7<D+JB A G_Û×X�$�<�G/KLG A

yuX�$t<�GQz Ý Û ã 0á
ÝON ýÜUÂÞ Ú yuáHã3dIzmyu<D+JB�GQz U y=GQz ÝPN�U Ó g�$�)?áSf 0 Ó y 0 · z

yu<W+-B�GQz Ý Û 0á
ÝPN ýÜUWÞ Ú yÁáHã�dpzmyuX�$t<�GQz U y=GQz ÝON�U Ó g�$�)TáSf 0 ä y 0 ¿ z

R .I@�<W@l)�@28:9�/�+J$�B=<A.p9OP�@l/�$ 5 @6;=<D@OCw&p9�+-)bab+:<D@�KG�$�k{@_$�/�.I@2)H@28J@2k_@2B(/�9�)�'�g�;\B=X�/�+J$�B=<HXE9�B 5 @�@Ej*&=9�B=C*@�C�9Og�/�@E)H/�.I@_g�$�8J8-$�ab+-B\,X�$�B=<D+:C*@2)�9�/�+J$�B=<�Kvú=@E/�] ÛÙÍ�y=GQz 5 @h9[X�$�k_&=$�<W+-/�@Tg�;IBpX�/�+J$�B7ab.\@2)�@Z] A Û ý� G A 9�B=Cý� Û 6r:6=� KbLT<�<D;Ik_@�/�.=9�/M/�.I@ R 92'(8-$�)�X�$�@�çwX�+J@2B*/m<x$�g(��X29�B 5 @}$ 5 /�9�+-BI@�CNKA�M$�a a~@
.=92P�@
] A �_Û~G A `=<D$
áNy=GQz Ý Û ÝON ýÜUÂÞ Ú y=] A z U y��=z ÝON ý N�U Û ÝON ýÜUÂÞ Ú yudlù 0 z�y=]Tz U�B ý y��=z ÝON ß U9B ý à Û ÝÜUÂÞ ý d=yJ]vz U y��=z ÝPN�U Ó



¸ R .\@�/�.I@2$�)�'_$�g R 92'(8-$�)?9�)�+J/�.Ik{@2/�+:X2<

9�BpC79Og�/�@2)b+�<W$�8:9�/�+JBI,cy=]Tz Ý a~@�$ 5 /�9�+-B
y=]Tz Ý Û 0y��=zuÚ RT y=GQz Ý ã 0á

ÝON ýÜUÂÞ ý d|yJ]vz U y��=z ÝPN�UPVX Ó g�$�)TáSf 0 ä y 0E¸ z

R .I@%g�$�8-8J$�ab+-BI,?8-+:<D/	$�g\g�;IB=X�/�+-$�Bp<æ.=9�< 5 @2@2B6@2j*&p9�B=C*@OC�;=<W+-BI, � �|K(y 0E¸ z�K%G�@2@vð G�.I+ 1�ö�øg�$�)?9Hk_$�)�@lX�$�k_&I8J@2/�@?8-+:<D/2K

y©8J$�,_GQz Ý Û 0y=GQzuÚ RT y=GQz Ý ã 0á
ÝON ýÜUÂÞ ý d=y©8-$�,_GQz U yJG�z ÝON�U VX Ó y 0�3 z

y©/�9�B�GQz Ý Û 0X�$�< g y=GQz Ú RT y=GQz Ý ã 0á
ÝON ýÜUÂÞ ý d=y©/�9�B�GQz U yÁX�$�< g G�z ÝON�U VX Ó y 0E¼ z

yÁ<D+JB N ý GQz Ý Û 0� 0 ã yJGQz gÚ RT yJGQz Ý ã 0á
ÝON ýÜUÂÞ ý d=yu<W+-B N ý GQz U y n 0 ã1G g z ÝON�U VX Ó�y 0E1 z

yÁX�$�< N ý GQz Ý Û ã 0� 0 ã yJGQz gÚ RT yJGQz Ý ù 0á
ÝPN ýÜUWÞ ý d=yÁX�$�< N ý GQz U y n 0 ã1G g z ÝPN�UPVX ÓJyu¹�[4z

y�/�9�B N ý GQz Ý Û 0
0 ù yJG�z gÚ K RT y=GQz Ý ã 0á

ÝON ýÜUÂÞ ý d|y�/�9�B N ý GQz U y 0 ù1G g z ÝON�U VX Ó yu¹ 0 z

9�8J8Qg�$�)?áSf 0 KR .I@l;=<D;p9�8Qae92'[$�g";=<W+-BI,H/�.I@�<W@T)�;I8J@�<A9�)�@ 5 'h,�@2BI@E)�9�/�+-BI,h9S�P�L���P�������pg�)�$�kÖ/�.I@
@2j(&I)�@O<�<D+J$�Bcab.I+:Xo._+:<A/�$ 5 @�@Ej*&=9�B=C*@�Céð ó $�$ 3�¼ `QGt/�9 1�¸�ø K R $[&=@2)Wg�$�)�k R 92'(8-$�)b@2j4å
&=9�B=<D+J$�Bc$�g�/�.I@Mg�;IB=X�/�+-$�BcÍ�y�Î�zxÛ <D+-B�yu¹�Î�zÁÎ"aA@Mrp)�<D/~)�@2&\)�@�<W@2B*/~+-/ 5 '[/�.I@Mg�$�8J8-$�ab+-B\,X�$(C*@E8-+�<W/ �

ý y
�
zÀÛ ¹�K2Î�Ó� g y � zÀÛ <W+-BNy

�
ý z�Ó

�P�
y
�
zÀÛ X�$t<�y

�
ý zmÓÍ�y�Î�z Û

� g K�Î�Ó yu¹�¹4z

+-B(/�)�$(C*;=X�+JBI,Z/�.\@�g�;IB=X�/�+-$�B=<
�
ý y©Î�z�Ó

� g y©Î�z69�B=C �P� y©Î�z�K1'é@�ab+J8-8b8:9�/�@E)h<D@2@cab.(' �P�+�<bBI@2@OC*@�CQK � P�@E)�'c)�9�/�+-$�B=9�8�g�;IB=X�/�+-$�BíX�$�Bp<D+�<W/�+JBI,_$�g~/�.I@H@28-@Ek_@2B(/�9�)�'H$�&=@2)m9�/�+J$�B=<
X29�B 5 @}C(@�X�$�k{&|$t<D@�CH+-B{/�.I+:<xab92'�K�'»@�;=<D@T/�.I+�<~X�$(C*@28J+�<W/A/�$�X�$�k{&I;I/�@�9�g�;IB=X�/�+-$�BP�9�8J;I@ 5 '_@EP�9�8-;=9�/�+JBI,

�
ý /�.I@2B

� g Ó �P� 9�B=C_r=B=9�8-8-'wÍ7,�+-P�@EB79HP�9�8J;I@lÎDÚbg�$�)?Î�KAG�+-BpX�@y��=zÁÚMÛ1�Ny©ÎWÚ2z	/�.I+�<"@2P�9�8J;=9�/�+-$�BHab+-8-8\,�+-P�@~/�.I@_#E@2)�$l$�)mC*@2)%X�$�@�çcX�+-@2B(/�<	$�g�/�.I@ R 92'(8-$�)



3
<D@E)�+-@O<v$�gb/�.I@�g�;\B=X�/�+J$�B=<T+JB»/�.I@[8J@�g�/l.=9�BpC�<D+:C*@H$�g � �=KxyÁ¹�¹�z�K�' .I@2Bé/�.\@�<D@@#2@2)�$
$�)mC*@2)%X�$�@�çcX�+-@2B(/�<Q.=9�< 5 @2@2B}g�$�;IB=C}aA@eX29�Bh9�&I&I8J'�/�.I@ R 9O'(8-$�)�@Ej*&=9�B=<D+J$�B}g�$�)�kh;I8�9$�B�@2P�@2)�'H@28-@2k{@2B*/m9�)�'H$�&=@2)�9�/�+J$�B

y
�
ý z Ý Û ¹
K�y©Î�z Ý Ó

y
� g z Ý Û 0á

ÝON ýÜUÂÞ Ú yuáHã�dIz�y �O� z U y � ý z ÝON�U Ó
y
�O�
z Ý Û ã 0á

ÝPN ýÜUWÞ Ú yÁáHã�dpzmy � g z U y � ý z ÝPN�U Ó
yÁÍæz Ý Û ÝÜ M

Þ Ú
y
� g z M y©Î�z ÝPN M Ó

yu¹ ö z

9�BpC�g�)�$�k /�.I@ R 92'(8-$�)�<D@E)�+-@O<�$�g%Î��	y©Î�z Ú Û×Î Ú Ó2y�Î�z ý Û 0 Ó2y�Î�z U Û�[*ÓAg�$�)HdSf ¹hX�$�k[å
&I;I/�@ R 9O'(8-$�)6X�$�@�çwX�+-@2B(/�<Mg�$�)Há�f 0 $�g

�
ý /�.I@2B

� g Ó � � 9�B=C»r=B=9�8J8-'éÍ�K7LM8J8%/�.I+:<8-$�$�iI<b��;I+J/�@lX�$�k_&I8J+�X29�/�@�CH/�$hC*$\`I/�.I@l,�@2BI@2)m9�/�+J$�Bc$�gn/�.\@lX�$(C*@28J+�<W/Ag�$�)bk_$�)�@�X�$�k[å
&I8J@2j}@2j(&I)�@�<�<W+-$�Bp<�`�/�.=9�B_/�.\@M$�BI@T<W.I$�abB_.I@2)�@�`(9�)�@T��;I+-/�@b/�@�C(+-$�;p<x9�B=C[@2)�)�$�)�&I)�$�BI@
/�$6C*$ 5 '6.=9�BpCQK%VI$�)�/�;IB=9�/�@28J'H+-/"+:<x��;I+J/�@?<D+Jk_&I8J@A/�$l,�@2BI@2)m9�/�@�X�$(C*@E8-+�<W/�<"9�;I/�$�kc9�/Wå+�XE9�8-8J'�9�B=C7a~@Hab+-8-8�8�9�/�@2)v<D@2@H.I$�a +-/vX29�B 5 @{C*$�BI@H;p<D+-B\,�$�&=@2)�9�/�$�)l$�P�@2)�8-$�9�C*+-B\,+-BZ#bùlù ab+J/�.I$�;I/?/�.I@l;=<W@2)?9�X�/�;=9�8J8-'c<W@2+-B\,H/�.I@6X�$(C*@E8-+�<W/2K

LMBI$�/�.I@2)�+-k_&=$�)�/�9�B*/�9�&I&\8-+�XE9�/�+J$�B�$�g R 92'(8-$�)T@2j(&=9�B=<W+-$�BZ+�<b/�.I@H@2j(&=9�B=<D+J$�BZ$�g
9�g�;IBpX�/�+J$�B}G	`Qab.I+:Xo.Z+:<M,�+JP�@2B7+Jk_&I8-+:X�+-/�@�8J'_9�<T/�.I@h<W$�8-;\/�+-$�BZ/�$�9�BZ$�)�C*+JB=9�)�'éC*+ëg�å
g�@2)�@2B*/�+�9�8x@O�4;=9�/�+J$�B yWFTS � zZG A Û��NyJGæÓ�Îozm`"ab.I@2)�@��é+�<69�<�<W;Ik_@�Cé/�$ 5 @c9�Bp9�8-'(/�+:Xð ó $�$ 3�¼ `*#b# ¼ ¹I`I#H��S ¼�¼ `*ú=$�. ¼�¼ `*#%.=9 ¼�1 `*#%$�) 1*0 `�÷b+-. 1 · `*Gt/�9 1�¸4ø K"õT<W+-BI, � �=KIy ¿ zaA@l.=92P�@

y=GQz Ý Û 0á y��NyJGæÓ�Îoz�z ÝPN ý ä yu¹ · z
ô?+-P�@2Bï9�B +JBI+-/�+�9�8MP�9�8J;I@}G	y©ÎWÚ�zZÛ yJGQzuÚ_g�$�)�<D$�k_@7P�9�8-;I@Z$�gHÎWÚ¯Û y©Î�zuÚca~@éX29�B
X�$�k_&I;I/�@H/�.I@_P�9�8-;I@_$�g6y=GQz ý Û y��=zuÚH/�.\@2B�/�.\@_P�9�8-;\@[$�gHyJG�z g Û y��=z ý Q�¹Z9�B=Cf<D$g�$�)�/�.	`�;IB(/�+J8*a~@b.=92P�@b@2BI$�;I,�. R 92'(8-$�)AX�$�@�çcX�+-@2B(/�<�K�UuBH&I)�+-B=X�+-&I8J@AaA@?XE9�B{X�$�B(/�+JB*;I@
+-B(r=BI+-/�@28-'tK R .I@Hkc9�+JBZC*+qêN@2)�@2BpX�@ 5 @2/WaA@E@2B7/�.I+�<l<�X�.I@2k{@}9�B=CZ/�.I@H&I)�@2P(+-$�;p<M$�BI@t`ab.I@2)�@[a~@_i(BI@2a 9�B�@2j(&I8-+:X�+-/?g�$�)�kh;I8:9�g�$�)6/�.I@Hg�;IB=X�/�+-$�B	`�+:<�/�.p9�/}a~@[.\@2)�@h.=92P�@
/�${X�$�k_&I;I/�@�$�BI@}$�)�C*@E)T$�g R 92'*8J$�)�X�$�@�çwX�+-@EB*/m<b9�/�9[/�+Jk_@�KbG�+-B=X�@�a~@}.=92P�@l/�${,�$
/�.\)�$�;\,�.7/�.I@HX�$(C*@28-+:<D/Ag�$�)b@�9�X�.c$�)�C(@2)M$�g~X�$�@�çwX�+J@2B*/m<xa~@�$ 5 /�9�+-B	`I/�.I+�<b<�Xo.\@2k_@T+:<k_$�)�@lX�$�k_&I8J+�X29�/�@�CH/�$H+Jk_&I8-@Ek_@�B(/"$�BZ9hX�$�k_&\;I/�@2)EK



¼ R .\@�/�.I@2$�)�'_$�g R 92'(8-$�)?9�)�+J/�.Ik{@2/�+:X2<



1� � � 4 � Êc� 0 �xÌE�[� 0 2��HÈ 0z��+ �
R .I@ 5 9�<W+�X7+:C*@�9�$�g�/�.I@Z&=9�Xoi�9�,�@�<cVILTS�>bLTSÀ9�B=C R LTSTUWV"VY+�<h/�$^X�$�8J8-@�X�/_+-B*å
g�$�)�kc9�/�+-$�BZ$�B�C*@2&=@2B=C*@EB=X�+-@O<M$�g?P�9�)�+�9 5 8-@�<�C*;I)�+JBI,�9�&I)�$�,�)�9�kÀ@Ej*@�X�;I/�+J$�B	K R .\+�<
k_@�9�B=<A/�.p9�/l9HP�9�)�+:9 5 8J@}BI$�/T$�B\8-'�X�$�B(/�9�+-B=<?9HP�9�8-;I@t` 5 ;\/T9�8�<D$wX�$�B(/�9�+-B7+JB*g�$�)�kc9Oå/�+J$�Bí9 5 $�;I/6C*@E&|@EB=C*@2B=X�+-@�<A$�BZ$�/�.\@2)TP�9�)�+�9 5 8-@�<�KMUu/?+�<b+-k_&=$�)�/�9�B*/?/�${;IB=C*@2)m<D/m9�B=C/�.\+�<xB\@2aî&\)�$�&=@2)�/W'_$�gnP�9�)�+:9 5 8J@�<x+JB_$�)mC*@2)b/�$}g�;I8-8J'[;IBpC*@2)�<W/�9�B=C_/�.I@T;p<�9�,�@}$�g"/�.I@&=9�Xoi�9�,�@�<hVILTST>bLTS�9�BpC R LTSTUWV"VAKnSM;I)�+JBI,é9�B^@2j(@�X�;I/�+-$�B�$�gv9�&I)�$�,�)�9�k /�.I@
/W'*&=@?9�B=C[/�.\@T<W/�9�/�@M$�g	@�9�Xo.HP�9�)�+�9 5 8-@?+-Bh/�.\@b&I)�$�,�)�9�k B\$�)�kw9�8-8J'6Xo.=9�BI,�@O<��4rp)�<D/%+J/
+�<�9�8-8J$(X29�/�@�CQ`=/�.I@EBZ+-BI+J/�+�9�8-+$#2@�Cc9�B=C7;p<D@�CZ9�B=C�r=B=9�8-8-'íC*@�9�8-8-$(XE9�/�@OCQK R $ 5 @Hk{$�)�@<D&=@�X�+ërNXl9 5 $�;I/M/�.I+�<�`IaA@6C*@�rpBI@l<D$�k_@l/W'*&=@�<b9�B=C7<W/�9�/�@�<A$�gsP�9�)�+:9 5 8J@�<�K��  ��¡5¢b�F£;¤F£�¥z¦§¤F£���¤F¨��u�p�?9�)�@}P�9�)�+�9 5 8-@�<A/�.=9�/b.=92P�@ 5 @2@2Bc;=<W@�CcC*;I)�+JBI,{9HX�$�k[å&I;\/�9�/�+-$�BZ/�$c<W/�$�)�@H+-B(/�@2)�k_@�C*+:9�/�@TP�9�8-;\@�<T9�BpC7/�.I@2BZ8:9�/�@2)TC(+�<�XE9�)�C(@�CQK R .\+�<

+JB=X�8-;pC*@�<�P�9�)�+�9 5 8-@O<�+-B(/�)�$(C*;=X�@OC 5 'é/�.I@cX�$�k_&I+J8-@2)l/�$éX�$�B(/�9�+-B�/�@2k_&=$�)m9�)�')�@�<D;I8J/�<l+-Bé@2P�9�8-;p9�/�+J$�B=<l$�g�@2j(&I)�@�<�<D+J$�B=<�K R .I@O<D@_P�9�)�+�9 5 8-@�<l9�)�@_&I)�@2P(+-$�;p<D8-';=<W@�CHP�9�)�+:9 5 8J@�<xab.I+:Xo.{9�)�@MB\$�/b9�X2X�@�<�<D+ 5 8-@ 5 'H/�.I@?;=<D@2)%+JB_/�.I@�9�X�/�+-P�@?<�X�$�&=@$�g"/�.I@l&I)�$�,�)�9�kZK��© ���=��¦L�_¦§¤F£���¤F¨��u�p��9�)�@xP�9�)�+�9 5 8-@O<æab.I+:Xo.v9�)�@eC*@�X�8:9�)�@�CM+-Bl/�.I@~X�;I)�)�@2B(/�8-'�9�X�/�+-P�@<�X�$�&=@l$�gn/�.I@l&I)�$�,�)�9�kíK%UÁgn9}B\@2aîP�9�8-;I@l+�<~9�<�<D+-,�BI@�Cc/�$h9�B�9�X�/�+JP�@TP�9�)�+:9 5 8J@/�.I@c$�8�CfP�9�8-;\@�$�gl/�.\@79�X�/�+JP�@_P�9�)�+�9 5 8-@cab+-8J8 5 @c)�@2k_@2k 5 @2)�@EC 5 '�;=<W+-BI,�9/�@2k_&=$�)m9�)�'hP�9�)�+�9 5 8-@�K
R .I@�<W@M/Wa~$T/W'*&=@�<"$�g�P�9�)�+:9 5 8J@�<"$ 5 P*+J$�;=<W8-'6@2jIX�8-;=C*@b@O9�X�.H$�/�.\@2)2K%VI;I)�/�.I@2)�k_$�)�@A/�.I@P�9�)�+�9 5 8-@�<bX29�Bc.=92P�@�$�BI@l$�g%/Wa~$h<D/�9�/�@�<�K��ª �J¢��O«�����«��m¦§¤F£���¤F¨��u�;�v9�)�@hP�9�)�+�9 5 8-@�<Mab.\$�<D@HP�9�8-;I@�<�9�)�@H)�@�<D;\8-/�<?$�gb@Ej*&I)�@�<Âå<W+-$�Bp<æ+JB�ab.\+�X�.�P�9�)�+�9 5 8-@O<Q$(X2X�;I)EK"LM8:<D$�9�BH9�<�<W+-,�B\k_@2B(/Q/�$�9�B\$�/�.\@2)�P�9�)�+�9 5 8-@t`kc9�i�@�<"/�.I@69�<�<D+J,�BI@OC�P�9�)�+�9 5 8-@6C*@2&=@2B=C(@2B*/EK��¬ «����=¢���«�����«��a¦­¤F£���¤F¨��$�;�b9�)�@TP�9�)�+�9 5 8-@O<sab.\+�X�._9�)�@TBI$�/bC*@E&|@EB=C*@2B(/2KnUÂ@tK�P�9�)�+qå9 5 8-@�<lab.I$�<W@_P�9�8J;I@�<�.p9�< 5 @2@2B�9�<�<D+-,�BI@�C�/�$íX�$�Bp<D/�9�B*/m<}$�)6@2j*&\)�@�<�<D+-$�B=<�+JBab.I+:Xo.é$�B\8-'éX�$�B=<D/m9�B(/�<�$(XEX�;I)�@OCQKcLM8�<W$c;IBI+-B\+-/�+:9�8J+u#2@�C7P�9�)�+�9 5 8-@O<�9�)�@_+JB=C*@�å&=@2B=C(@2B*/EK
R .I@H/W'(&|@h9�B=CZ<D/m9�/�@[$�gb9_P�9�)�+�9 5 8-@6+�<TC*@E&|@EB=C*@2B(/T$�Bé+-/m<�&\8�9�X�@H+-BZ/�.\@H&I)�$�,�)�9�k9�BpC�/�.\@}<W/�9�/�@}$�g%/�.\@�@Ej*@�X�;I/�+J$�B	KA#%$�B=<D+:C*@2)?/�.I@Tg�;IB=X�/�+-$�BS��®��?¯�¯F���l+JB7Ã")�$�,�)m9�k
ö K 0 K R .I+:<eg�;\B=X�/�+J$�Bc+�<b9�B7+Jk_&I8-@Ek[@2B�/m9�/�+-$�Bh$�gsÍ»ütÔ

�
°
Ô g +-B � �|K	yÁ¹ ¿ z



0 [ #%$�k_&I;I/m9�/�+J$�B=9�8	,�)m9�&I.=<

± ���p°N��§Iª ¬�²©� L <D+Jk_&I8-@l#bùlù &I)�$�,�)m9�kZK³�´¶µ�· ���b���¹¸¶º¼»�½�¾&¿�¾�ÀÁ�Á�Â�� · ��»�®��	¯F�¶º¼� ´Lµ ����Ã�� µ ��� µ ½¹Ä�»�® ´ »������b¯�Å�����������ÇÆ
È�É
¿;Ê�Á�ËbÌÎÍp�ÏÈPÐÏ¿;ÊFÁ�Ë�Ì�ÍO��ÈpÑ�Ò�Ó�ÔFÁLÕ?Ì�ÍP»�Èb¿WÊ×Ö�ÌÎØÄ�� ´ ����®��¼¯�¯F����ÈW���L�����F�ÚÙ�Û�ÃHÍ;���������F�ÇÙ�Ü�ÃHÍ;���������F�ÇÛHÍ;�����������}ÜHÍ;�����������Ú½?ÌÝ �����������1½ÞºbÃ`ÈpÛ�ßÎÈW��àLÛ�ß�Ü�Ì�Ì�Ø Á�Á¹Â�� · ��»�®��1����Ã�� µ ��� µ ½1Ä�»�® ´ »������Ç½Fº�ÃÛ�ÃbáÞÆ�à�Û�à�½ÞºbÃbâ�»�ß · ��¯?È���ßL½?Ì�Ø Á�Á¹Û�Ã ´ ¯ µ ��ã{»	����Ã�� µ ��� µ ½1Ä�»�® ´ »������Ï¿Ü�ÃbáÞ½FºbÃaØ Á�Á¹Ü�Ã ´ ¯ µ ��ã{»	����Ã�� µ ��� µ ½1Ä�»�® ´ »������Ï¿ä Á�Á¹½Fº�Ã	®�� µ ¯�����½{��å�¯ · ��Ã��æÍ ´ ½ ´ ¯Á�Á µ ��ão»¹½��LºbÃ���®�»�®�Ü�Ä�»�® ´ »������Ï¿Ä�� ´ ��º?» ´Lµ È­ÌÝ Á�Á¹Â�� · ��»�®�� ´¶µ ����Ã�� µ ��� µ ½¹Ä�»�® ´ »�������¯�Å�����������1Û`È�¿WËbÌ�ÍçÜ
ÈLè�¿;ËbÌ�Íç½(È�Ê�Ì�Í9Û�Ã
ÍçÜ�Ã
Ø��®��?¯�¯F����È;Û�ÃHÍ=Ü�Ã
Í9ÛaÍ=ÜHÍ9½�ÌÎØÁ�Á¹é�¾��¹Ä�»�® ´ »�������¯�Û�Ãê» µ ��Ü�Ã{»�®��¹¾���®��¹����Ã�� µ ��� µ ½1Ä�»�® ´ »������b¯(¿Á�Á¹é�¾���Üo»�®��	����Ã�� µ ��� µ ½	� µ ÛHÍçÜ{» µ ��½&¿ä



0�0

6

y

B

x

A

t

o

a

xp
+

-

*

cos

-

*

*

*

-

yp

1

2

5

7

8

9

10

11

12
13 14

15

16 17

18

4

3

V�+-,�;\)�@ 0 ü R .I@6SMLTô ,�@2BI@2)m9�/�@�C[g�)�$�k Ãs)�$�,�)�9�k ö K 0 K

Í�y=ë	ÓPì=Ó�Î�z"Û C�í ù1ë	yJëîKLì6ã�ïÙã 0 z	ù1wZK�X�$�<�y�ðÚK2Î�zë	yçïÙãÇë�KLìIz E yu¹ ¿ z'»@�X29�Bé9�8�<W$_&I)�@O<D@2B(/b/�.I@}g�;\B=X�/�+J$�Bí9�<M/�.I@HX�$�k_&I;I/m9�/�+-$�Bp9�8	,�)m9�&I.�<D.\$�abBZ+JB
V�+J,�;I)�@ 0 K � 9�X�.fBI$(C*@c+-B�/�.I@c,�)m9�&I.f)�@E&I)�@�<W@2B(/�<}97P�9�)�+�9 5 8-@tKZLÖP�@2)�/�@2jZX�$�)�)�@�å
<D&=$�B=CI<[/�$�9ZC*@E&|@EB=C*@2B=X�'?�A+qgT/�.I@�9�)�)�$�aÖ$�Bï9�P�@E)�/�@Ej»+:<}&|$�+-B(/�+JBI,»/�$é9�B\$(C*@�`
/�.\@2B7/�.I+�<MB\$(C*@H+�<TC(@2&=@2B=C*@2B(/?$�g~/�.I@HB\$(C*@H+-B�/�.I@H$�/�.I@2)�@2B=C�$�g~/�.I@HP�@2)�/�@2jNK?L
BI$(C*@�+�<l+-B=C*@E&|@EB=C*@2B(/H+ëg?BI$�9�)�)�$�a�+�<}&=$�+JB*/�+-BI,Z/�$»+J/2K � ,\K"BI$(C*@7B(;Ik 5 @2) ¿ +:<+-BpC*@2&=@2B=C*@EB*/E`*X�$�)�)�@�<D&=$�B=C*+-B\,H/�$}/�.I@T+JB=C*@2&=@2B=C(@2B*/%P�9�)�+�9 5 8-@�ÛQ`(BI$(C*@TB(;Ik 5 @2) 0�3+�<bC(@2&=@2B=C*@2B(/2`=X�$�)�)�@�<D&=$�B=C*+-B\,[/�$[/�.I@lP�9�)�+:9 5 8J@zÛ�Ã_9�B=C�BI$(C(@HB*;Ik 5 @2) 0 [[+:<b9�8:<D$C*@2&=@2BpC*@2B(/2`%X�$�)�)�@O<D&=$�B=C(+-BI,�/�$Z/�.I@c/�@2k_&=$�)m9�)�'éP�9�)�+�9 5 8-@S½ÞºbÃéab.I+�X�.fab9�<};p<D@�C+-B(/�@E)�B=9�8-8-'l+JB/��®��?¯�¯F���\K	VI)�$�k /�.I@b,�)�9�&\._aA@�<D@2@b/�.=9�/~9�8�<D$6/�@2k{&|$�)�9�)�'}P�9�)�+�9 5 8-@O<;=<W@�C�+JB*/�@2)�Bp9�8-8J'c+-Bé@2j*&\)�@�<�<D+-$�BZ@2P�9�8J;=9�/�+-$�Bp<�9�)�@hBI$(C*@�<l+-Bé/�.I@H,�)�9�&I.	`�@E,IK	BI$(C*@
B(;Ik 5 @2) ¼ X�$�)�)�@�<W&|$�B=CI<H/�$�/�.I@c<W; 5 @2j(&I)�@�<�<D+J$�B1Û�ß�ÜZ+-B�/�.I@_@Ej*&I)�@�<�<W+-$�B»g�$�)H/�.I@P�9�)�+�9 5 8-@
½ÞºbÃNK



0 ¹ #%$�k_&I;I/m9�/�+J$�B=9�8	,�)m9�&I.=<

G�+-BpX�@T/�.\@�,�)�9�&I.c)�@2&I)�@�<D@EB*/m<A9�Bí9�X�/�;=9�8�X�$�k_&I;\/�9�/�+-$�B	`�ab.I@2)�@lP�9�)�+�9 5 8-@�<A$�BI8-'X29�B C*@2&=@2B=C $�B &I)�@2P(+-$�;p<D8-'ïC*@�r=B\@�CîP�9�)�+�9 5 8-@�<_/�.\+�<�,�)�9�&I. +�<Ú¤F�§¥����t����`lab.I+�X�.
k_@�9�B=<Q/�.p9�/�BI$TX�'IX�8J+�X	&=9�/�.=<"X29�B 5 @%g�$�;IBpC�+-B6/�.I@%,�)�9�&\.	K R .I@%,�)m9�&I.H+:<Q/�.I@2)�@�g�$�)�@X29�8-8-@OC_93�F��£P�p���9�p��¤F�§¥����t���
ñF£;¤�¢�òÚó ª5©ZôÎõ K'»@Z+JB*/�)�$(C*;pX�@7/�.I@�<D@éX�$�k_&I;\/�9�/�+-$�B=9�8?,�)m9�&I.=< 5 @�X29�;=<D@Z+J/_<W.I$�;\8�C 5 @Zk{$�)�@@2P(+�C*@EB*/%/�.p9�/?/�.I@l9�X�/�;p9�8�X�$�k_&I;I/m9�/�+J$�Bc&=@2)Dg�$�)�k_@OC�+JB79}&\)�$�,�)�9�k XE9�B 5 @�/�)�9�B=<Âåg�$�)�k_@�C}/�$H9}X�$(C*@28-+:<D/EK"UuB�Gt@�X�K(¹�a~@M&I)�$(C*;=X�@OC[/�.I@�X�$(C*@E8-+�<W/ � �=K=yu¹�¹4z"@O�4;I+JP�9�8-@EB*/
/�$c/�.I@[@Ej*&I)�@�<�<W+-$�BéÍ�y©Î�zTÛ <D+JB	yu¹�Î�zuÎ�KHUuB*/�)�$(C*;pX�+-BI,c/�.I@HP�9�)�+:9 5 8J@�<

�
ý ÓEä2ä2ä	Ó

�
ý÷ö a~@X29�B�&\)�$(C*;=X�@}/�.\@vg�$�8-8J$�ab+JBI,hX�$(C*@E8-+�<W/b@���;I+-P�9�8J@2B(/x/�$���®��?¯�¯Þ����

ý Û Æ=Ó �
ý Ú Û

��ø K �Pù Ó� g Û �IÓ �
ýWý Û

�
ý ã

��ø
Ó�O�

Û �(Ó �
ý g Û

�
ýWý ã

�
ý Ú�Ó

�Oú
Û »(Ó �

ý
�
Û

�P� K ��û Ó��ø
Û Û=Ó �

ý
ú
Û X�$t<�y

�
ý
�
z�Ó�Oü

Û Ü=Ó �
ý
ø
Û

� ú K � ý ú Ó� û
Û ½=Ó �

ý
ü
Û

�
ý
ø
ù
�
ý g Ó� ö Û

� ø K �Pü Ó �
ý
û
Û

�
ý
ü
yWÛ	Û�ÃIzmÓ� ù

Û
� g ã � ö Ó �

ý÷ö Û
�
ý Ú yWÛ	Ü�ÃIzmÓ

yu¹ ¸ z

ab.I@2)�@
� M X�$�)�)�@�<W&=$�B=CI<H/�$é/�.\@�ý;> /�.�BI$(C(@7+-B^V�+J,IK 0 K UuB¯,�@2BI@2)m9�8ba~@�.p9OP�@c/�.I@

g�$�8J8-$�ab+-B\,h<�X�.I@2k_@�`�,�+-P�@EB�/�.I@l+-B=C(@2&=@2B=C*@2B(/AP�9�)�+�9 5 8-@O<_ë M ÓeýsÛ 0 Ó2ä2ä2äp�ZK
+-BI+J/�+�9�8-+$#2@b/�.I@lP�9�8J;I@�<�ü� M ÛïÍ M Û\ë M Ó¯g�$�)�ýsÛ 0 Ó2ä2äEäP�ZäX�$�k_&\;I/�@�üþ­�F£aýsÛ~� ù 0 /�$���Ó� M Û Í M y � ý Ó2äEä2ä	Ó � M N ý z�Ó yu¹ 3 z

ab.I@2)�@_/�.\@[@28J@2k_@2B(/�9�)�'_g�;IB=X�/�+-$�B=<}Í M 9�8�<D$é9�)�@c9�8-8J$�a~@�CZ/�$ 5 @�X�$�B=<D/m9�B(/�<�KíLM8�<W$9�X�/�;=9�8TX�$�k_&I;I/m9�/�+-$�Bp<�+JBd&I)�$�,�)m9�kc<hX�$�B*/m9�+-B\+-BI, 5 )�9�B=X�.I+-BI,�<D;pXo.ï9�< ´ å�à����b¯Þ�\`ã�¾ ´ ���^9�B=C{����à�ã�¾ ´ ���fXE9�B 5 @fab)�+J/�/�@EB 9�<é9�B @���;I+-P�9�8-@2B(/�X�$(C*@28J+�<D/EK >A;I/7+J/
<D.\$�;I8:C 5 @Z@2k_&\.=9�<W+u#2@�Cf/�.=9�/c/�.I@�<W@éX�$(C*@28J+�<W/�<_C*$�@O<wB\$�/�X29�&\/�;I)�@Z+-B*g�$�)�kc9�/�+-$�B9 5 $�;I/ 5 )�9�B=X�.I+-BI,f+JBî/�.I@»&\)�$�,�)�9�kZ` 5 ;I/c$�B\8-' /�.\@�9�X�/�;=9�86X�$�k_&\;I/�9�/�+-$�Bî&=@2)Wå
g�$�)�k_@�CQKnÃ")�$�,�)�9�k ö K�¹H<W.I$�a?<M9�B�@EjI9�k_&I8-@?ab.I@2)�@l/�.I@l9�X�/�;p9�8�X�$�k_&I;I/m9�/�+J$�Bc$�gs9g�;IB=X�/�+-$�B3å�� µ�· 9�B=C�.\@2B=X�@l+-/m<TS?Lvôbåe9�B=CZX�$(C*@28-+:<D/?)�@2&\)�@�<W@2B*/m9�/�+-$�BíC*@2&=@2B=C\<M$�B9}P�9�)�+�9 5 8-@l+-B_/�.I@T&I)�$�,�)�9�kíK%UÂB�V�+J,�;I)�@l¹H9�BpC7V�+J,�;I)�@ ö /�.I@l/WaA$6&=$�<�<W+ 5 +J8-+J/�+-@O<x$�gX�$(C*@E8-+�<W/�<b9�)�@6<D.I$�abB	K



02ö

± ���p°N��§Iª ¬�² ¡ L <D+Jk_&I8-@l#bùlù &I)�$�,�)m9�k�ab+-/�. 5 )�9�BpXo.I+JBI,IK³�´¶µ�· ���b���¹¸¶º¼»�½�¾&¿�¾�ÀÄ�� ´ ��å�� µ�· ÈW���������F�ÚÙ�����½HÍp����������� ´¶µ ÌÝ ´ åÿÈ ´Lµ À�ÊbÌ Á�Á��Þ®�» µ�· ¾ ´Lµ�� � ·�· ��®?¯æÅîé�¾��\» · ½���»������½bá ´¶µ ß ´Lµ Ø Á�Á · �Lº�Ã���½�»�½ ´ � µ ����Ã�� µ ��¯1� µ » · ½���»�����b¯Þ� Á�Á¹Ä�»������	��å	½�¾�� ´Lµ Ã���½	Ä�»�® ´ »������ ´¶µ ¿����½bá�à ´Lµ ß ´Lµ ØäÄ�� ´ ��º?» ´Lµ È­ÌÝ Á�Á¹Â�� · ��»�®�� ´¶µ ����Ã�� µ ��� µ ½¹Ä�»�® ´ »�������¯�Å�����������1å�ÛHÍçÛHØÁ�Á���»�¯F��è�ÅÛ�á�à�Õ�ÉæØ Á�Á¹é�¾�� » · ½���»�� · �LºbÃ���½�»�½ ´ � µ Ã���®�å���®Þº¼�F� ´Lµå�� µ�· Èpå�ÛHÍçÛ¼Ì�Ø Á�Á¹å�� µ�·\´ ¯¹����Ã�� µ ��� µ ½\� µ ½�¾��1Ä�»������	��å\Û_¿Á�Á���»�¯F�	ÉÏÅÛ�á¼è�è��
Ø Á�Á¹é�¾ ´ ¯ · »���� ´ ¯1®���Ã�®��b¯F� µ ½��F�Ç��Üê»�� ´ å�å���®�� µ ½å�� µ�· Èpå�ÛHÍçÛ¼Ì�Ø Á�Á · �×����� ´ ¯L½�å�®��Lº\½�¾��¹Ã�®���Ä ´ ���¼¯�å�� µ�· ½ ´ � µ · »����Ï¿ä



0 · #%$�k_&I;I/m9�/�+J$�B=9�8	,�)m9�&I.=<

1

fx
2 3*

x

V�+-,�;\)�@6¹*ü R .I@6S?LvôÙ@���;I+-P�9�8J@2B(/A/�$/å�� µ�· +-B�Ã")�$�,�)�9�k ö K�¹Hab.I@2BSÛ���[*K
1 42 3*
x

-
fx

V�+-,�;I)�@ ö ü R .I@6S?LvôÙ@���;I+-P�9�8J@2B(/x/�$�å�� µ�· +-B�Ã")�$�,�)�9�k ö K�¹}ab.\@2B3Û���[*K'»@b.p9OP�@b/�$ 5 @�X29�)�@�g�;I8\+ëgNaA@?9�8-8-$�a 5 )m9�B=X�.I+-B\,�ab.\+�X�.H+�<"C*@E&|@EB=C*@2B(/"$�B{+-BI&I;\/P�9�)�+�9 5 8-@�<�`MaA@Zab+J8-8?8�9�/�@2)_;p<D@Z/�.\@�X�$�k_&I;I/m9�/�+-$�Bp9�8?,�)�9�&I. /�$fC*+ëêN@2)�@2B(/�+�9�/�@Z/�.I@
&I)�$�,�)m9�k 9�BpCû/�.I@�C*@2)�+-P�9�/�+-P�@�<lk_+-,�.*/ 5 @�X�$�k_&\8-@2/�@28-'�ab)�$�B\,»ab.I@EB 5 )�9�BpXo.I+JBI,$(X2X�;\)�<�K%UuBh/�.I@�<D.\$�abBc@2j\9�k{&I8-@~/�.I@�<D@�X�$�B=C[$�)�C*@E)AC(@2)�+JP�9�/�+JP�@b$�g_å�Û�g�$�)aÛbá�Êlab+J8-8
$�B\8-' 5 @lP�9�8-+:C[g�$�)bBI@2,t9�/�+-P�@lP�9�8-;\@�<�K%�M$�)�kc9�8-8J'HaA@Tab+J8-8	$�B\8-'{X�$�B=<W+�C*@E)b&I)�$�,�)�9�kc<ab+-/�.I$�;\/ 5 )�9�B=Xo.\+-BI,\K



0 ¿

� ÇÎ4 � 2E� 4 ���h� 0 �%Ì2�[� �/. *��
	 Ç��
�
LT<?9�8J)�@�9�C*'ck_@2B(/�+-$�BI@�C R LTSTUWV"V�+:<M9�#bùlù &=9�Xoi�9�,�@�g�$�)lC*$�+-BI, R 92'(8-$�)M@2j(&=9�B*å
<D+J$�B=<"$�gnX29�8:X�;I8�9�/�+J$�B=<�+JB�#bùlù6K R LTSTUWV"V7aA$�)�i\< 5 'H$�P�@2)�8-$�9�C*+-B\,T/�.I@�9�)�+-/�.Ik_@2/�+�X$�&=@2)m9�/�+-$�Bp< è +-B=<W/�@�9�C�$�g~;=<W+-BI,{@2,IK�%=$�9�/�+JBI,c&|$�+-B(/MB(;Ik 5 @2)�<Ag�$�)�X�$�k{&I;I/�9�/�+J$�B=<�`/�.\@�;p<D@2)b+JB=<D/�@�9�CcX�.=9�BI,�@�<A/�.\@�/W'(&=@T$�g%/�.I@TP�9�)�+�9 5 8-@�<xg�)�$�k,%p$�9�/�+-BI,h&=$�+JB*/b/W'(&|@t`
<�92' �����������H/�${9�BZ$�P�@2)�8-$�9�C*@�Cc/D'(&=@zéb����������� ý KlG�+-B=X�@�/�.I@H;=<W@}$�gxé������������6+-B*å
<D/�@�9�C�$�g@�����������c+�<l/�)m9�B=<W&=9�)�@2B*/h/�$Z/�.I@_&I)�$�,�)�9�kí`"/�.I@�X�$(C*@cab+J8-8%BI$�/hX�.=9�BI,�@
+-/m<M@2j(+�<W/�+-B\,[g�;IB=X�/�+-$�B=9�8J+-/W'�` 5 ;\/�+JB=<D/�@�9�Cé9�C\C�BI@EaY&I)�$�&=@2)�/�+-@�<?/�$c/�.I@hP�9�)�+�9 5 8-@�<�K>b9�<W+�X29�8-8J'»a~@���)�@�X�$�)�C\]Z9�)�@2&I)�@O<D@2B(/�9�/�+-$�Bf$�g�/�.I@�X�$�k_&I;I/m9�/�+J$�B=9�8A,�)�9�&\.×9�8-$�BI,
ab+-/�.[/�.I@�X�$�k_&\;I/�9�/�+-$�B=<"/�.I@Ekc<D@28JP�@�<�K R .I+�<",�)m9�&I.wX29�B 5 @�9�X2X�@�<�<W@�C�/�.I)�$�;I,�.c/�.I@$�P�@2)�8J$�9�C*@�C[P�9�)�+�9 5 8-@�<b+-B(P�$�8JP�@�CH+-Bc/�.I@6X�$�k_&I;I/m9�/�+-$�Bp<�KLT<�<W;Ik_@%/�.p9�/(Ûl+�<n9�BH+-BpC*@2&=@2B=C*@EB*/	P�9�)�+�9 5 8-@bab.I+J8-@
Ül+�<"9�C*@2&=@2B=C*@EB*/�P�9�)�+:9 5 8J@ab.I+:Xo._+:<bC*@2&=@2B=C(+-BI,H$�B ÛNK%>A@�<W+�C*@?.=92P*+JBI,H/�.\@T;=<D;p9�8n9�)�+J/�.Ik{@2/�+:XA$�&=@2)�9�/�+J$�B=<b$�BÛc9�B=C ÜN`*a~@}9�8�<W$[.=92P�@T/�.I@Tg�$�8J8-$�ab+-BI,H/�.I)�@E@�$�&=@2)�9�/�+-$�B=<�ü� R .I@?+-BpC*@2jH$�&=@2)m9�/�$�)����N`�ab.I+�X�.h+�<";=<D@OC�/�$H9�XEX�@�<�<"/�.I@ R 92'*8J$�)~X�$�@�çwX�+J@2B*/m<�K@2,\KÎÛ�� ´ �bá�»~9�<�<D+J,�B=<�/�.I@ ´ > /�. R 92'(8-$�)"X�$�@�çcX�+J@2B(/Q$�gæÛT/�$T/�.I@%P�9�8J;I@5»\K"G�+-BpX�@/�.I@TP�9�8J;I@�<"$�gn/�.I@ R 9O'(8-$�)bX�$�@�çcX�+J@2B(/�<"$�gnC*@E&|@EB=C*@2B(/%P�9�)�+:9 5 8J@�<A9�)�@lC*@E&|@EB*åC*@EB*/6/�.I@2kw<D@28JP�@�<�`Q/�.I@_;=<W@2)H<W.I$�;\8�C�$�BI8J'f9�<�<D+J,�Bf$�/�.I@2)}P�9�8-;I@�<}/�$ R 92'(8-$�)

X�$�@�çcX�+J@2B(/�<A$�g~P�9�)�+�9 5 8-@�<?ab.I+�X�.Z9�)�@H+-BpC*@2&=@2B=C*@EB*/EKTL�g�/�@2)TX�$�k_&I;\/�+-B\,[/�.I@R 92'*8J$�)bX�$�@�çcX�+-@2B(/�<"$�gn/�.\@lC*@2&=@2B=C(@2B*/%P�9�)�+�9 5 8-@�< è <D@2@mÜ_¿;��Ä�»��ÎÈ���Ìb8:9�/�@E) è/�.I@�<D@6X�$�@�çcX�+J@2B(/�<A9�)�@69�XEX�@�<�<W+ 5 8J@T;=<W+-BI,h/�.I@l+JB=C*@2jh$�&=@2)m9�/�$�)2`=@2,IK?»×áFÜ�� ´ �NK� Ü&¿W��Ä�»���È���ÌHX�$�k_&I;I/�@�<M;I&é/�$c$�)�C*@2)���> /�. R 92'*8J$�)6X�$�@�çwX�+-@EB*/m<M$�gZÜNK R .\+�<$�&|@E)�9�/�+-$�B�ab+J8-8N9�8:<D$hX�$�k_&I;I/�@ R 92'*8J$�)?X�$�@�çcX�+J@2B(/�<"$�gn9�8-8Q/�.I@l+-B(/�@2)�k_@�C*+J9�/�@
P�9�8J;I@�<Aab.I+:Xo.{ab9�<b;=<W@�C_/�$hX�$�k_&I;I/�@�ÜQK%�?$�/�@�/�.=9�/2`=<D+JB=X�@�Ü{+�<bC*@2&=@2BpC*@2B(/
$�B�ÛN`x/�.I@7$�&|@E)�9�/�+-$�B ab+-8-8~;=<D@�;I&d/�$»$�)�C*@E)�� R 9O'(8-$�)hX�$�@�çwX�+-@EB*/m<}$�g@ÛNK
R .I@O<D@�X�$�@�çwX�+-@2B(/�<�.=9�<%/�$ 5 @?+-BI+J/�+:9�8-+$#2@�C 5 'H/�.I@M;p<D@2)E`4@E+-/�.\@2) 5 '�9�<�<W+-,�BI+-BI,9cP�9�8-;I@h/�$ ÛQ` 5 @�g�$�)�@_/�.I@h)�@OX�$�)mC*+-BI,�$�ge/�.I@_/�)�@2@t`æ$�)}@2j(&I8J+�X�+J/�8-' 5 'Z;=<D+JBI,/�.I@»+JB=C*@2j^$�&=@2)m9�/�$�)����ï9�<�<D.I$�abB 9 5 $�P�@�K õT<D+JBI,f/�.I@é+-BpC*@2jd$�&=@2)�9�/�$�)
$�B�9_P�9�)�+�9 5 8-@/Û7ab+J8-8"B\$�/6C*+�<W/�;I) 5 C*@2&=@2B=C(@2B=X�+J@�<M$�B}Û7ab.\+-8-@h9�<�<W+-,�B\+-BI,�9X�$�B=<D/m9�B(/M/�$/Û_ab+-8J8	C*@OX�$�;I&\8-@69�8J8	C*@2&=@2BpC*@2B=X�+J@�<A$�g�ÛNK� Ü&¿�®��b¯Þ��½`È­Ìl)�@�<W@2/�<T/�.\@ R 92'(8-$�)6X�$�@�çcX�+J@2B(/�<b$�gb/�.I@hC*@2&=@2BpC*@2B(/TP�9�)�+:9 5 8J@�Ü9�B=C R 92'(8-$�)eX�$�@�çwX�+-@EB*/m<�$�gs9�8J8	C*@2&=@2BpC*@2B(/xP�9�)�+�9 5 8-@O<x$�gnab.I+:Xo.@Ü[+:<AC*@E&|@EB*åC*@EB*/EK R .\@x+JB=C*@2&=@2BpC*@2B(/	P�9�)�+:9 5 8J@�<Qab+-8J8�BI$�/ 5 @A92êN@�X�/�@OCQK R .I+:<Q$�&=@2)m9�/�+J$�BH+:<��� �"!�� � ��# �%$�& �(' � � ��) � ��� �+* '�� $�,��.-0/��1*�2 � $3, � � � $124$15�6�7 � � &���7�5328* � &�����) � �©� �+* '�� $3,���-��%2 !�� �2:9 � � & � ,�� � $12 � � )%* � &��16�5 � 2 ����� �;# � & � �%$b� � � ) � $<*�$��=2 !�� � *�5�2©�%6>*.2 � # '��@? � � � $12 � *.2 � �%$A2:9 � �CB � �ED &��



02¸ Uuk_&I8J@2k_@�B*/m9�/�+J$�Bh$�g R L�STUWV"V

BI@OX�@�<�<�9�)�'H+ëg�$�B\@Tab.I+�<W.I@�<%/�$})�@2;=<W@T/�.I@�X�$�k_&I;I/m9�/�+J$�B=9�8=,�)�9�&I.c/�$6&|@E)Dg�$�)�k
<W@2P�@2)�9�8 R 92'*8J$�)b@2j(&=9�Bp<D+-$�B=<�K

R .I@�<W@l/�.I)�@2@l9�C\C*+-/�+-$�Bp9�8	$�&=@2)m9�/�+-$�Bp<TX29�B 5 @69�&I&\8-+-@OC[$�B�/�.I@lP�9�)�+�9 5 8-@�<b92g�/�@2)b/�.I@g�;IB=X�/�+-$�BH@2P�9�8J;=9�/�+-$�BH.p9�<ær=B\+�<D.\@�CQKÎ'é@bab+-8J8*+JBH/�.I@%g�$�8J8-$�ab+-BI,v<D@2@e<D$�k{@A@2j\9�k_&\8-@�<
$�B�.I$�aî/�$[;p<D@l/�.I@O<D@l$�&=@2)m9�/�+J$�B=<�K
FAGIH JLK�MON;PRQTSVUOW>K�XZYA[\XO]^K`_a[\b`WAN;S�cedAXZf"ga[;PZX
U©glaA@cae9�B(/[/�$ R 92'(8-$�)[@2j(&=9�B=C¯/�.I@�g�;IBpX�/�+J$�B���®��?¯�¯Þ���c+-BïÃ")�$�,�)�9�k ö K 0 ab+-/�.)�@O<D&=@�X�/T/�$c/�.I@hP�9�)�+:9 5 8J@/½QKZ'»@�ì�;=<D/6X�.=9�B\,�@H/�.\@[/W'(&|@H$�g
½é9�BpC�/�.I@[P�9�)�+�9 5 8-@O<ab.I+:Xo._+:<bC*@2&=@2B=C(@2B*/~$�B ½Q`(+-B_/�.I+�<bX29�<D@
½Fº�ÃN`�Û�Ã_9�B=C�Ü�ÃN`*/�$H/�.I@l/W'(&|@mé������������\K
G�+JB=X�@
��®��¼¯�¯F���6BI$�a )�@2/�;I)�Bp<T9[C(@2&=@2B=C*@2BpX�'c,�)�9�&I.Zab+-/�.�Û�Ãw9�B=C3Ü�Ã�9�<TC*@E&|@EB*å
C*@2B(/TP�9�)�+�9 5 8-@�<�9�B=C�½Z9�<v+JB=C*@2&=@2BpC*@2B(/MP�9�)�+�9 5 8-@�<T/�.I@�<D@HP�9�)�+�9 5 8-@O<M+-B3º¼» ´Lµ 9�8:<D$.=92P�@l/�$ 5 @6$�g~/W'*&=@
é������������\K~�M$�/�@�/�.=9�/�aA@HC($[BI$�/T.=92P�@l/�$cX�.=9�BI,�@6/�.I@6/D'(&=@$�gmÛZ9�B=C3Ü�<D+JB=X�@}/�.I@�<W@HP�9�)�+:9 5 8J@�<M9�)�@H+JB=C*@2&=@2B=C(@2B*/?$�gm½N`|a~@Hab+-8-8	B\@2P�@2)�/�.I@28J@�<�<9�8:<D${Xo.p9�BI,�@�/�.I@l/W'*&=@l$�gn/�.I@O<D@lP�9�)�+:9 5 8J@�<A/�$@éb�����������I`�<W+-B=X�@�/�.I+�<b9�8-8J$�a?<A;p<�/�.I@9�8J/�@2)?/�.\@2+-)bP�9�8J;I@�< 5 '{;=<D+JBI,_/�.\@}+-BpC*@2j_$�&|@E)�9�/�$�)h���NKa'»@6ab+-8J8	;=<D@6/�.I+:<A8�9�/�@2)?/�$X�$�k_&I;I/�@Ak_$�)�@A/�.=9�Bh$�B\@ R 92'*8J$�)%@2j(&=9�B=<W+-$�B	`�ab+-/�.\$�;I/".p9OP(+-B\,�/�$l)�@�X�$�k_&I;I/�@A/�.I@
X�$�k_&I;I/m9�/�+J$�B=9�8Q,�)�9�&\.	KALbg�/�@2)~/�.I@lXE9�8-8N/�$@��®��¼¯�¯F����aA@T+JB=<D@E)�/A/�.I@6X�$(C*@Tg�$�)b&=@2)Wå
g�$�)�k_+-B\,�/�.I@l9�X�/�;=9�8 R 92'*8J$�)b@2j(&=9�Bp<D+-$�B_$�g&Û�Ã{9�BpC�Ü�ÃNKAG�@2@�Ã")�$�,�)�9�k · K 0 g�$�)b/�.I@X�$(C*@Hab.\+�X�. R 9O'(8-$�)T@2j(&=9�BpCI<M/�.\@�g�;IB=X�/�+-$�B���®��¼¯�¯F���6+-Bfy÷ÛaÍ9ÜHÍç½=z�Û6yF¿;ËæÍ§è�¿;Ë(Í;Ê(z�K
R .I@h8-+JBI@/½���è1��á¼è Ø�`=ab.I+�X�.é<D@2/m<T/�.I@Hr=)�<W/l$�)�C(@2) R 92'(8-$�)6X�$�@�çcX�+J@2B(/T$�gZ½7/�$7/�.I@
P�9�8J;I@ 0 `(+�<%+-B=<W@2)�/�@�C 5 @�g�$�)�@lX�$�k_&I;\/�9�/�+-$�B=<x$�g�/�.I@ R 92'*8J$�)eX�$�@�çwX�+-@2B(/�<"$�gaÛ�Ã{9�B=CÛ�ÃQKnUÂ/%+JB=C*+�XE9�/�@O<x/�.p9�/a½H+:<x/�.I@TP�9�)�+�9 5 8-@?+-B_ab.I+:Xo.haA@�ab9�B(/%/�$H@2j(&=9�B=C[/�.\@�g�;IBpXoå/�+J$�B	K%U©gn/�.I@�8-+-B\@Tab9�<�$�k_+-/�/�@�CQ`(9�8-8 R 92'*8J$�)?X�$�@�çcX�+J@2B(/�<�`(.I+-,�.I@2)~/�.=9�/M$�)�C*@2)_#E@2)�$\`
ab+-8J8	<W+-k_&I8J' 5 @�X�$�k{@�#2@2)�$IKG�+-BpX�@}a~@}$�B\8-'c;=<D@H/�.I@HX�$�k_&I;\/�9�/�+-$�B=9�8�,�)m9�&I.Z$�B=X�@}+JBéÃ")�$�,�)�9�k · K 0 aA@�C*$BI$�/M.=92P�@l/�$h)�@O<D@2/b/�.I@ R 92'(8-$�)?X�$�@�çcX�+-@2B(/�<A+JB�/�.I@6X�$�k{&I;I/�9�/�+J$�B=9�8	,�)�9�&I. 5 @�g�$�)�@;=<W@�K}U©g~aA@Hae9�B(/�@�C7/�$_)�@E;=<D@H/�.I@hX�$�k{&I;I/�9�/�+J$�B=9�8",�)m9�&I.é/�$�9�8:<D$c@2j(&=9�BpC7+-BZ@2,\K
/�.\@T&=$�+-B(/ly ÛHÍ9ÜaÍ9½|z�Û6yçÉæÍOàÏ¿çË(Í­è�¿;ipzNaA@lX�$�;I8:Cw+JB=<D@E)�/A/�.I@Mg�$�8-8-$�ab+JBI,}&I+J@�X�@?$�gsX�$(C*@
9�/?/�.\@�@EB=C_$�gn/�.I@Tg�;IB=X�/�+-$�B�º?» ´¶µ +-B�Ã")�$�,�)m9�k · K 0 K



· K 0 R 92'(8-$�)b@Ej*&=9�B=C*+JBI,_9H<W+-k_&\8-@bg�;IB=X�/�+-$�B 0�3

± ���p°N��§Iª ²�²©� R 92'(8-$�)b@Ej*&=9�B=C*+JBI,h9[<W+-k_&\8-@l#bù�ùÙ&I)�$�,�)m9�kZK³�´¶µ�· ���b���¹¸¶º¼»�½�¾&¿�¾�À³�´¶µ�· ���b���kj"éb�����������
¿ ¾ljÁ�Á�Â�� · ��»�®��	¯F�¶º¼� ´Lµ ����Ã�� µ ��� µ ½¹Ä�»�® ´ »������b¯�Å�����������ÇÆ
È�É
¿;Ê�Á�ËbÌÎÍp�ÏÈPÐÏ¿;ÊFÁ�Ë�Ì�ÍO��ÈpÑ�Ò�Ó�ÔFÁLÕ?Ì�ÍP»�Èb¿WÊ×Ö�ÌÎØÄ�� ´ ����®��¼¯�¯F����Èpé�������������Ù�Û�ÃHÍçéb�����������LÙ1Ü�ÃHÍé������������ÚÛaÍ9éb�����������ÇÜHÍçéb�����������}½?ÌÝ é������������Ú½ÞºbÃ`ÈpÛ�ßÎÈW��à�Û�ßLÜ?ÌFÌ�Ø Á�Á¹Â�� · ��»�®��1����Ã�� µ ��� µ ½1Ä�»�® ´ »������Ç½Fº�ÃÛ�ÃbáÞÆ�à�Û�à�½ÞºbÃbâ�»�ß · ��¯?È���ßL½?Ì�Ø Á�Á¹Û�Ã ´ ¯ µ ��ã�����Ã�� µ ��� µ ½&¿Ü�ÃbáÞ½FºbÃaØ Á�Á¹Ü�Ã ´ ¯ µ ��ã�����Ã�� µ ��� µ ½&¿ä Á�Á¹½Fº�Ã	®�� µ ¯�����½{��å�¯ · ��Ã��æÍ ´ ½ ´ ¯Á�Á µ ��ão»¹½��LºbÃ���®�»�®�Ü�Ä�»�® ´ »������Ï¿Ä�� ´ ��º?» ´Lµ È­ÌÝ Á�Á¹Â�� · ��»�®�� ´¶µ ����Ã�� µ ��� µ ½¹Ä�»�® ´ »�������¯�Åé������������ÚÛ`È�¿WËbÌ�ÍçÜ
ÈLè�¿;Ë�ÌÎÍ=½
È�Ê�Ì�Í9ÛFÃaÍ9ÜFÃaØ��®��?¯�¯F����È;Û�ÃHÍ=Ü�Ã
Í9ÛaÍ=ÜHÍ9½�ÌÎØ�Á�Ánm�� · ��®��1½�¾�� · �Lº�Ã���½�»�½ ´ � µ »�� � ®�»�Ã�¾&¿Á�Á¹é�¾��¹Ä�»�® ´ »�������¯�Û�Ãê» µ ��Ü�Ã{»�®��¹¾���®��¹����Ã�� µ ��� µ ½1Ä�»�® ´ »������b¯(¿Á�Á¹é�¾���Üo»�®��	����Ã�� µ ��� µ ½	� µ ÛHÍçÜ{» µ ��½&¿½���èe�bá¼è Ø Á�Á¹é�»�Ü�����® ��Û�Ã�» µ ¯ ´ � µ ã�®�½&¿�½Û�Ã&¿W��Ä�»���ÈLè�ÊbÌ�Ø Á�Áo���¶ºbÃ���½��ÇÛ�Ã���èe�HÍb¿�¿�¿�ÍçÛ�Ãp��è¶Êq�&¿Ü�Ã&¿W��Ä�»���ÈLè�ÊbÌ�Ø Á�Áo���¶ºbÃ���½��ÇÜ�Ã���èe�HÍb¿�¿�¿�ÍçÜ�Ãp��è¶Êq�&¿ä



02¼ Uuk_&I8J@2k_@�B*/m9�/�+J$�Bh$�g R L�STUWV"V

Û�Ã&¿�®��b¯Þ��½`È­Ì�Ø Á�Árm��b¯Þ��½?¯1����Ã�� µ ��� µ ½1Ä�»�® ´ »������b¯���å	ã�¾ ´F· ¾Ü�Ã&¿�®��b¯Þ��½`È­Ì�Ø Á�Á	� ´ ½�¾���®	Û�Ã{��®\Ü�Ã ´ ¯�����Ã�� µ ��� µ ½H¿Û��;Êq�bá�É(Ø9Ü��;Ê0��á�àæ¿;Ë(Ø Á�Árs���ã Ã�� ´Lµ ½o��å{��Û�Ã�» µ ¯ ´ � µ ´ ¯ ´¶µ ¯Þ��®�½��×�½��;Êq�bá¼èÎ¿;i`Ø Á�Á ´Lµ ½�¾���t���®��	��®�����® · ����å�å ´Þ·b´ � µ ½¼¯�¿½���èe�bá¼è Ø Á�Á1é�»�Ü�����®o��Û�Ã�» µ ¯ ´ � µ ã�®�½&¿�½Û�Ã&¿W��Ä�»���ÈLè�ÊbÌ�Ø Á�Á����Lº�Ã���½��1Û�Ã��;Êq�HÍb¿�¿�¿�ÍçÛ�Ãp��è¶Êq�&¿Ü�Ã&¿W��Ä�»���ÈLè�ÊbÌ�Ø Á�Á����Lº�Ã���½��1Ü�Ã��;Êq�HÍb¿�¿�¿�ÍçÜ�Ãp��è¶Êq�&¿
U©g	/�.\@b/Da~$l8-+-B\@�<�)�@O<D@2/�/�+-B\,�/�.I@�C*@2&=@2B=C*@EB*/"P�9�)�+�9 5 8-@O<ÏÛ�Ãh9�BpCîÛ�ÃHab9�<s$�k_+-/�/�@�C/�.\@2B�/�.\@7<W/�9�/�@2k_@EB*/m<xÛ�Ã&¿W��Ä�»���ÈLè¶ÊbÌÎØl9�B=CÇÜ�Ã&¿;��Ä�»���È"è×Ê�Ì�ØTaA$�;I8�CfC*$ZBI$�/�.I+JBI,

<D+JB=X�@6/�.I@ R 92'(8-$�)�X�$�@�çwX�+J@2B*/m<A$�gmÛ�Ã�9�B=C3Û�Ãw9�B=CZ9�8-8�+-B(/�@2)�k_@�C*+:9�/�@?P�9�)�+�9 5 8-@�<M+JB/�.\@cC*@2&=@2B=C(@2B=X�'Z,�)�9�&\.d9�8-)�@�9�C*'é.=9�< 5 @E@2BfX�$�k_&I;I/�@�C7/�$Z$�)�C*@2) 0 [(KZUu/}+�<69�8:<D$+-k{&|$�)�/m9�B(/b/�$c<W@2@l.I$�a /�.I@}P�9�8-;I@�<b$�gs/�.I@6+-B=C*@E&|@EB=C*@2B(/MP�9�)�+�9 5 8-@O<M9�)�@HX�.=9�BI,�@�CN`+-@tK�a~@M;=<W@_Û��;Ê0��á�É(Ø�9�B=C[�lF R Û�á�ÉæØ"9�<"/�.I@M8:9�/�/�@2)"a~$�;I8:CHC*@�X�$�;I&I8J@b/�.I@?P�9�)�+:9 5 8J@Û[g�)�$�kÖ/�.I@6X�$�k_&\;I/�9�/�+-$�B=9�8N,�)m9�&I.	K
FAG�u JLK�MON;PRQTSVUOW>K�XZYA[\XO]vgxwOSy_aPpN\d�ga[;P�X
Ppc�KzX|{n}�~
LT<Ak_@EB*/�+-$�B\@�C}+-BZG�@�X�KI¹*` R 92'*8J$�)b@2j(&=9�B=<D+J$�B�X29�B�9�8�<D$ 5 @l;=<D@�C[g�$�)b@2j*&p9�B=C*+JBI,h9g�;IB=X�/�+-$�BHab.I+�X�.H+�<�,�+-P�@EB}+-k{&I8-+:X�+-/�@�8J'T9�<s/�.I@?<D$�8-;I/�+-$�B[/�$l9�Bh$�)mC*+-B=9�)�'hC*+qêN@2)�@2B(/�+:9�8
@���;=9�/�+-$�BdyWFTS � zxG A Û �NyJG	Ó�Î�z�K��?@2)�@Ha~@[.=92P�@h/�.I@h)�@E8�9�/�+-$�B�g�)�$�k � �=K%yu¹ · zT+JB
5 @2/WaA@2@EB�/�.I@6á?>ò/�.ZX�$�@�çcX�+J@2B(/A$�gs/�.I@�<D$�8J;I/�+J$�B GZ9�B=Cc/�.I@{yuáHã 0 zW>ò/�.íX�$�@�çwX�+-@EB*/$�gæ�Ny=G	Ó�Î�z�KbG�+-BpX�@l/�.I+:<Ai*+JB=C�$�g~C*@2&=@2B=C(@2B=X�'[g�$�)�kc<~9[i(+-B=C_$�g��Dg�@2@�C 5 9�X�iI]}+JB7/�.I@P�9�)�+�9 5 8-@�<%ab.I+�X�.cX29�BIBI$�/ 5 @l)�@2&I)�@�<D@EB*/�@�C 5 '{9HC*+-)�@�X�/�@OC_9�X�'\X�8J+�Xb,�)�9�&I.	`Ia~@T.=92P�@/�$hkc9�i�@T9�CIC*+-/�+-$�B=9�8�X�$(C(@�g�$�)b&=@2)Wg�$�)�k_+-BI,6/�.I+:<�i(+-BpC[$�g R 92'*8J$�)b@2j(&=9�B=<D+J$�B	K

R .I@6<D; 5 )�$�;\/�+-B\@���Û�Ã�» µ �}+-B�Ã")�$�,�)m9�k · Kº¹�+:<b9�Bc@2j\9�k_&I8J@Mab.\+�X�.7<W.I$�a?<�.\$�a/�.\@�<W$�8-;\/�+-$�B $�g�/�.I@fF�S � y=ë A ÓPì A z�Û Í�y=ë	ÓPì=Ó�Î�z�`Mab+J/�.ÙÍ ,�+-P�@2B +JB � �=K�yÁ¹ ¿ z�`X29�B 5 @_@2j(&=9�B=C*@�CQK R .I@/º?» ´¶µ &I)�$�,�)m9�k <D/�9�)�/m< 5 '���)�@OX�$�)mC*+-BI,t]�/�.I@_X�$�k_&I;\/�9Oå/�+J$�B=9�8I,�)m9�&I.hg�$�)
��®��¼¯�¯F���eab+-/�.H+JB=C*@2&=@2BpC*@2B(/�P�9�)�+�9 5 8-@�<�üÎÛN`�ÜN`Þ½�9�B=ChC*@2&=@2BpC*@2B(/P�9�)�+�9 5 8-@�<�üîÛ�ÃN`ÎÜ�ÃQK R .I@�<W@_P�9�)�+:9 5 8J@�<H9�)�@_/�.\@2B�;=<W@�C»+-B¹��Û�Ã�» µ ��/�$é9�X2X�@�<�<�/�.I@X�$�k_&I;I/m9�/�+J$�B=9�8",�)m9�&I.�$�g
��®��¼¯�¯Þ���}g�$�) R 92'*8J$�)l@2j(&=9�B=C(+-BI,c/�.\@_<W$�8-;\/�+-$�B»$�gb/�.I@
F�S � `I.I@2)�@�/�$H$�)mC*@2) 0 [*`I+JBc/�.I@l&=$�+JB*/6y=ë	ÓPì=Ó�Î�z�Û y�ä ¿ Ó 0 ä ¿ ÓP[�z�K



· Kº¹ R 92'(8-$�)b@Ej*&=9�B=C*+JBI,[/�.I@6<D$�8-;I/�+-$�Bc$�g~9�BZF�S � 021± ���p°N��§Iª ²�² ¡ R 92'(8-$�)b@Ej*&=9�B=C*+JBI,H/�.I@6<W$�8-;\/�+-$�B7$�g%9�B»F�S � K³�´¶µ�· ���b���¹¸¶º¼»�½�¾&¿�¾�À³�´¶µ�· ���b���kj"éb�����������
¿ ¾lj�����������ÇÆ
È�É
¿;Ê�Á�ËbÌÎÍp�ÏÈPÐÏ¿;ÊFÁ�Ë�Ì�ÍO��ÈpÑ�Ò�Ó�ÔFÁLÕ?Ì�ÍP»�Èb¿WÊ×Ö�ÌÎØÄ�� ´ ����®��¼¯�¯F����Èpé������������}Ù�Û�ÃHÍçéb�����������}Ù�Ü�ÃaÍé������������ÚÛaÍ9éb�����������ÇÜHÍçéb�����������}½?ÌÝ é������������Ú½ÞºbÃ`ÈpÛ�ßÎÈW��à�Û�ßLÜ?ÌFÌ�Ø Á�Á¹Â�� · ��»�®��1����Ã�� µ ��� µ ½1Ä�»�® ´ »������Ç½Fº�ÃÛ�ÃbáÞÆ�à�Û�à�½ÞºbÃbâ�»�ß · ��¯?È���ßL½?Ì�Ø Á�Á¹Û�Ã ´ ¯ µ ��ã{»	����Ã�� µ ��� µ ½1Ä�»�® ´ »������Ü�ÃbáÞ½FºbÃaØ Á�Á¹Ü�Ã ´ ¯ µ ��ã{»	����Ã�� µ ��� µ ½1Ä�»�® ´ »������äÄ�� ´ � ��Û�Ã�» µ �ÏÈpéb���L�����F�ÚÙ�Û�ÃHÍçéb�����������}Ù�Ü�ÃHÍéb�����������ÇÙ�ÛaÍ9é������������}Ù�ÜaÍ9éb������������½HÍ ´¶µ ½o��®b����®¼ÌÝ Û�Ã&¿�®��b¯Þ��½`È­Ì�Ø Á�Ánm��b¯Þ��½	½�¾�� · �¶ºbÃ���½�»�½ ´ � µ »��Ü�Ã&¿�®��b¯Þ��½`È­Ì�Ø Á�Á � ®�»�Ã�¾o��å\��®��¼¯�¯F���
¿½���èe�bá¼è Ø Á�Á�é�»�Ü�����®\��Û�Ã�» µ ��ã�®�½&¿�½_¿å���®`È ´Lµ ½ ´ á�Ê(Ø ´ ¸���®�����®
Ø ´ â�â�ÌÇÁ�Á�� µ � · ����å�å ´Þ·b´ � µ ½~»�½{»�½ ´ º¼�Ý Û�Ã_¿;��Ä�»��ÎÈ ´ ÌÎØ Á�Á��FÄ�»�����»�½��Ç½�¾�� ´�� ½�¾o��®�����®Ü�Ã_¿;��Ä�»��ÎÈ ´ ÌÎØ Á�Á · ����å�å ´F·b´ � µ ½?¯Ç��å Û�Ã{» µ ��Ü�ÃÛ�� ´ â¼èe�báÞÛ�Ã�� ´ ��ÁÎÈ ´ â¼è�ÌÎØ Á�Án�¼¯F�1½�¾���®�����»�½ ´ � µ ÅÜ�� ´ â¼èe�báÞÜ�Ã�� ´ ��ÁÎÈ ´ â¼è�ÌÎØ Á�Á ÈpÛ � ÍçÜ � Ì�áFå`ÈpÛ
Í9Ü
Íç½¼ÌääÄ�� ´ ��º?» ´Lµ È­ÌÝ é������������ÚÛaÍ9ÜaÍ9½HÍçÛ�ÃaÍ9Ü�Ã
Ø Á�Á�Â�� · ��»�®��ÇÄ�»�® ´ »�������¯æ¿Û�áH¿WËæØ9Ü�á¼èÎ¿;ËæØ=½�á�ÊæØ Á�Á��FÃ�� ·b´ å�Ü�½�¾���Ã�� ´Lµ ½ ��åê��Û�Ã�» µ ¯ ´ � µ ¿��®��?¯�¯F����È;Û�ÃHÍ=Ü�Ã
Í9ÛaÍ=ÜHÍ9½�ÌÎØ Á�Á�����½	½�¾�� · �Lº�Ã���½�»�½ ´ � µ »�� � ®�»�Ã�¾o��åÁ�Á�½�¾��1å�� µ�· ½ ´ � µ ��®��¼¯�¯Þ���
¿��Û�Ã�» µ �ÏÈpÛ�ÃHÍ9ÜFÃaÍ=ÛHÍçÜ
Í9½HÍ�è×Ê�Ì�Ø Á�Á����Lº�Ã���½��Ç½�¾���é�»�Ü�����®o�ÞÛ�Ã�» µ ¯ ´ � µ ��åÁ�Á���®��?¯�¯Þ��� ´Lµ ½�¾��1Ã�� ´Lµ ½ È�¿WËæÍ­èÎ¿;Ë(ÍPÊbÌä



¹�[ Uuk_&I8J@2k_@�B*/m9�/�+J$�Bh$�g R L�STUWV"V



¹ 0
� ��� 0/4 � 2E���
UuBc/�.I@l&I)�@2P*+J$�;=<b<W@�X�/�+-$�Bca~@}<�92a .I$�a /�$h;=<W@�/�.I@ R LTSTUWV"Vé&=9�X�i�9�,�@lg�$�) R 92'(8-$�)
@2j(&=9�BpC*+-BI,w9�g�;IB=X�/�+-$�BZab.I+�X�.7+:<�,�+-P�@2B 5 'í9�BZ@2j(&I)�@O<�<D+J$�B	`�9�B=C7.I$�a /�${@2j*&p9�B=C
9vg�;\B=X�/�+J$�B_ab.\+�X�.[+:<x/�.\@T<W$�8-;\/�+-$�B_$�gn9�Bc$�)�C(+-B=9�)�'{C*+ëêN@2)�@2B*/�+�9�8I@���;=9�/�+-$�B�K%UÂB{/�.I+:<
<D@OX�/�+J$�BfaA@cab+-8J8b<W@2@�<D$�k{@�k{$�)�@w9�C*P�9�BpX�@�Cd9�&I&I8J+�X29�/�+-$�B=<};=<W+-BI, R L�STUWV"V 9�B=C
aA@6ab+-8J8	9�8:<D$c<W@2@}.\$�aÙ/�$_;=<W@HVIL�ST>bLTSî/�$cC*+ëêN@2)�@2B(/�+�9�/�@T/�.I@HX�$�k_&I;\/�9�/�+-$�B=<�a~@
&=@2)Dg�$�)�kÖ;p<D+-B\, R LTSTUWV"VAK

Uu/_+�<[+Jk_&=$�)�/�9�B(/_/�$ 5 ;I+-8:C¯&I)�$�,�)m9�kc<_+JB×9ûk{$(C*;I8�9�)_ab92'�`bab.I@EB 9�&I&I8-'(+-B\,
<D@EP�@2)�9�8*8:9O'�@E)�<�$�g�9�;\/�$�kw9�/�+:XAC*+qêN@2)�@2B(/�+:9�/�+-$�BH/W'(&=@�<�KnLd,�$�$(C_<W/�)�9�/�@2,�'}g�$�)%/�.\+�<�`�+:<
/�${9�&\&I8-'c9�;I/�$�kc9�/�+�XTC(+ëêN@2)�@EB*/�+�9�/�+-$�B�$�BI@l8�92'�@2)e9�/�9}/�+-k{@�K R .I+�<bab92'�`(&I)�$�,�)�9�kc<
5 @�X�$�k_@�<Ak_$�)�@})�@�9�C\9 5 8J@h9�B=C7a~@HX29�BZ@�9�<W+-8-'c/�@�<D/T@O9�X�.78�92'�@2)b$�geC*+ëêN@2)�@2B*/�+�9�/�+-$�Bg�$�) 5 ;I,t<�K3'é@_ab+-8J8";=<W@_/�.I+:<�+Jk_&I8-@Ek[@2B(/�9�/�+J$�BZ<W/�)m9�/�@E,�'é.I@2)�@h/�$éC(@2P�@28-$�&é<D$�k_@&I)�$�,�)m9�kc<Aab.\+�X�.�;p<D@�<A$�BI@}$�)b/Da~$H8�92'�@2)m<A$�gs9�;I/�$�kc9�/�+�X�C*+ëêN@2)�@2B*/�+�9�/�+-$�B	K
�OGIH ��dAb`S�Q�[;f�K�N�[\X�gaS�]RQ�K�g4[;PZX
#%$�Bp<D+�C(@2)b/�.I@Tg�$�8-8-$�ab+JBI,h9�&I&\)�$�j*+Jkc9�/�+-$�B�ð�ú ó ¸ ¹ ø
���v Í�y=ëQz D ë Û �

3 [�� 0ö y · 0 y�yÁÍ v zÁÚxùïyuÍ � zuÚ2z	ù 0 ¹ ¼ yuÍ ÿ zuÚ2z	ù � � yuÍ v z ý ã yÁÍ � z ý ù
�
02¼ �

yÁÍ v z g ù yÁÍ � z g ù 02¸ yÁÍ ÿ z g.����� ùn�vÓ yu¹ ¼ z
ab.I@2)�@@� Û�y=w}ù��2z;Q�¹(` � Û`�bã¹w79�BpC¯yÁÍ v z M +:<T9_<D.\$�)�/�.=9�BpC»BI$�/m9�/�+-$�BZg�$�)l/�.I@ý;> /�. R 92'*8J$�)?X�$�@�çwX�+J@2B*/%$�g%Í7+JB_/�.I@l&=$�+JB*/�w=`*@E/�X�K R .I@l@2)�)�$�)A/�@2)�k .=9�<A/�.I@Tg�$�)�k

� Û Ð � ý Ú Í ß ý Ú à y���z�Ó �}Ïfð w|Ó�� ø Ó yu¹ 1 z
Ð Û 0

0Eö [ 143�3 [�[F[ ä y ö [4z'é@�ab+J8-8	;=<W@}/�.I+�<b9�&I&I)�$�j(+-kc9�/�+J$�Bc&I+-@OX�@2ab+�<W@T$�B¢¡ <D; 5 +-B(/�@2)�P�9�8�<A$�g%/�.\@}+-B(/�@E)�P�9�8ð [(Ó�£ ø /�$_X�$�k_&I;\/�@?/�.I@lP�9�8J;I@l$�g%/�.I@l+-B(/�@2,�)�9�8
¤ y¦¥�Ó D z%Û �L§Ú 8JBQy¦¥xù D X�$t<?ëQz D ë	Ó y ö(0 z

ab.I+:Xo._.p9�<b/�.I@l/�)�;I@6<D$�8-;I/�+-$�B
¤ y�¥�Ó D z"Û
£T8JB C ¥%ù n ¥ g ã D g¹ E ä y ö ¹4z



¹�¹ � j\9�k_&\8-@�<

R .I@[g�$�8-8J$�ab+JBI,Z#bùlù g�;\B=X�/�+J$�B�+:<l9�Bf+-k_&\8-@2kh@2B�/�9�/�+J$�BZ$�g?/�.I@h+-B(/�@2,�)�9�BpC»;=<D+JBI,
/�.\@�;p<D;=9�8 %=$t9�/�+-BI,h&=$�+-B(/b/W'*&=@Z����������������������Çå
ÈW�����������ÇÛHÍ3����������� · Í �����������¹��ÌÝ ®���½���® µ ��� � È · â���ß · �b¯�È9Û?ÌFÌ�Øä

L�g�/�@E)b)�@2&I8:9�X�+JBI,h9�8J8	$(X2X�;I)�)�@2BpX�@�<A$�gx����������� 5 ' éb�����������l+-B�/�.I@Tg�;IBpX�/�+J$�B3å<D${/�.=9�/ R 92'*8J$�)?@2j*&p9�B=<W+-$�B�$�geÍZ+�<b&|$t<�<W+ 5 8J@�`|a~@6X29�BZ+Jk_&I8-@Ek[@2B�/%/�.I@}B(;Ik_@2)�+�X29�8+-B(/�@E,�)�9�8?9�<_<W.I$�abBd+JB Ã")�$�,�)�9�k ¿ K 0 Kï�M$�/�@7/�.p9�/h+-B Ã")�$�,�)m9�k ¿ K 0 /�.\@79�X�/�;p9�8)�@OX�$�)mC*+-BI,�$�g�/�.I@�X�$�k_&I;I/m9�/�+-$�Bp9�8%,�)m9�&I.^$�g/å�/�9�i�@O<�&I8:9�X�@_+JB�/�.\@wrp)�<D/H8J+-BI@h$�gÔ(K R .I+:<�8J+-BI@c9�8�<W$�<W.I$�a?<[97BI@O9�/h/�)�+:Xoiéab.I+:Xo.�+:<}&=$�<�<W+ 5 8J@7;=<W+-BI,Z/�.I@ R L�STUWV"V&=9�Xoi�9�,�@�ü Uu/c+�<_&=$�<�<D+ 5 8-@é/�$d)�@�X�$�)�C /�.I@fX�$�k_&I;\/�9�/�+-$�B=9�8T,�)�9�&I. ab+-/�.I$�;\/�r=)m<D/
+-B\+-/�+:9�8J+u#2+JBI,_/�.\@_+-B=C(@2&=@2B=C*@2B(/lP�9�)�+:9 5 8J@�<�K R .I+:<�.=9�< 5 @E@2B�kc9�C*@[&=$t<�<D+ 5 8-@w<D+-BpX�@/�.\@lX�$�k{&I;I/�9�/�+J$�B=9�8Q,�)m9�&I.íX29�B 5 @l;=<D@OCw/�$H&I)�$(C(;=X�@6<D@2P�@E)�9�8 R 92'*8J$�)b@2j(&=9�Bp<D+-$�B=<;=<W+-BI,cC(+ëêN@2)�@EB*/?P�9�8-;\@�<M$�g~/�.I@}+JB=C*@2&=@2B=C(@2B*/?P�9�)�+�9 5 8-@�<�K�F?BI@H)�@O<D/�)�+�X�/�+-$�B�/�$c/�.I+:<k_@2/�.I$(C_+�<�`*/�.p9�/?/�.I@69�X�/�;=9�8�P�9�8J;I@�<A+JB�/�.I@l,�)m9�&I.�kc92'[BI$�/ 5 @6;=<D@�CcC*;\)�+-B\,[/�.I@)�@OX�$�)mC*+-BI,\KlÃ")�$�,�)�9�k ö K�¹_+:<T9�BZ@2j\9�k{&I8-@lab.I@2)�@H/�.I@6P�9�8-;\@H$�g~/�.I@H+JB=C*@2&=@2BpC*@2B(/P�9�)�+�9 5 8-@c.=9�<H/�$ 5 @�<D&=@�X�+qr=@�CQ` 5 @�g�$�)�@�)�@�X�$�)�C*+JBI,Z/�.I@�,�)m9�&I.	`e<D+-BpX�@_/�.\@79�X�/�;p9�8,�)m9�&I.wC*@2&=@2B=CI<%$�B_/�.I+�<"P�9�8J;I@�KAG�+JB=X�@b/�.I@ R 92'*8J$�)%@2j(&=9�Bp<D+-$�B�å�Û_¿;��Ä�»��ÎÈ�É�Ì�Ø	;=<W@�<
R 9O'(8-$�)~X�$�@�çwX�+-@2B(/�<�$�gHÛH/�$6/�.I@?$�)mC*@2)~¹*`(/�.I@�<W@TX�$�@�çcX�+-@2B(/�<�.p9�<x/�$ 5 @�+-BI+J/�+�9�8-+$#2@�C
5 @�g�$�)�@}/�.I@H@2j(&=9�B=<W+-$�B	K R .I+�<M+:<MC($�BI@H;=<W+-BI,{/�.I@6+-B=C*@Ej_$�&=@2)m9�/�$�)¨���c$�B ÛQK�Uu/M+:<+-k{&|$�)�/m9�B(/"/�$6<D&=@�X�+ëg�'H/�.\@ R 92'(8-$�)~X�$�@�çcX�+J@2B(/�<�$�g
ÛH/�$l/�.\@T<�9�k_@b$�)�C*@2)~9�<xaA@?9�)�@
,�$�+-BI,H/�$}@2j(&=9�B=C_/�.I@Mg�;\B=X�/�+J$�B	`�+JB_/�.I+:<AX29�<D@T/�$H$�)mC*@2)b¹(KAF?/�.I@2)�ab+�<W@TaA@?ab+-8J8|,�@2/
9�B�@2)�)�$�)bk_@O<�<�9�,�@�K

G�+-BpX�@%/�.I@%+-B(/�@E,�)�9�8 ¤ y¦¥�Ó D zAütÔ g
°
Ô�+JB � �|K�y ö*0 zQ+:<�9?C*+ëêN@2)�@2B(/�+�9 5 8-@�g�;IB=X�/�+-$�B�`ab+-/�.c/�.I@l&=9�)�/�+:9�8�C*@E)�+-P�9�/�+-P�@O<

© ¤
© ¥ y¦¥�Ó D zÀÛ £n ¥ g ã D g Ó y ö�ö z
© ¤
© D y¦¥�Ó D zÀÛ ã £�K Dy�¥xù n ¥ g ã D g z n ¥ g ã D g Ó y ö · z

+-/�+�<�9�8:<D$T&=$t<�<D+ 5 8-@b/�$TC(+ëêN@2)�@EB*/�+�9�/�@A/�.I@A&I)�$�,�)�9�k ab.I+�X�.HX�$�k_&I;\/�@�<Q/�.I@AB(;Ik_@2)�+�X29�8
9�&\&I)�$�j(+-kc9�/�+-$�B	K R $é9�&I&I8-'é/�.\@ 5 9�X�i(ab9�)mC�9�;\/�$�kw9�/�+:X_C*+qêQ@E)�@2B(/�+:9�/�+J$�Bék_@2/�.I$(Cg�)�$�k /�.I@eVILTST>bLTSé&=9�X�i�9�,�@ba~@%)�@2&I8:9�X�@e9�8J8�$(X2X�;I)�)�@2B=X�@�<æ$�g
�����������~/�$m�������������
+-B�/�.I@Tg�;IBpX�/�+J$�B=<5åw9�B=CÇÔ(K R .I+�<bab92' é������������l+:<�k_$(C(+ër=@�C_/�$�é��������������\K R .I@
g�;IB=X�/�+-$�B1��Ô 5 @E8-$�a�X�$�k{&I;I/�@O<v/�.I@h+-B(/�@2,�)�9�8 ¤ y¦¥�Ó D zT9�B=C�&=9�)�/�+:9�8bC(@2)�+JP�9�/�+JP�@�<M$�g¤ y�¥�Ó D z%ab+-/�.�)�@�<D&=@�X�/b/�$ª¥l9�B=C D K



¿ K 0 �M;Ik_@2)�+�X29�8I+-B(/�@E,�)�9�/�+J$�B ¹ ö± ���p°N��§Iª ¶¼²©� �M;Ik_@2)�+�X29�8I+-B(/�@E,�)�9�/�+J$�Bc;=<D+JBI, R 9O'(8-$�) � j(&=9�Bp<D+-$�B	K�����������	Ô�ÈW����������� · Í3����������� �`Í �����������rs?ÌÝ é������������ÚÛaÍ9å�Û
Èpå`ÈpÛaÍ · Í9��ÌFÌ�Ø Á�Á�m�� · ��®b��½�¾�� � ®�»�Ã�¾o��å	å_¿�����������1å�»��çÖ��HÍçåFºO�=Ö��HÍ=å��p�9Ö«�
Í¾`ÈpÑ�Ò×Ó�ÔÞÁ0s?Ì�Í�¯L��ºaÈPÊbÌÎØ´¶µ ½ ´ ÍI�`ØÛ���èe�bá¼è Ø9Û��;É0��á�Ê�Ø Á�Áo�ÞÃ�� ·b´ å�Ü\��®b����®�è�» µ � Éo��å Û&¿Û��;Êq�bá�Ê(Ø Á�Áo�ÞÛ�Ã�» µ ��å ´Lµ ½�¾��\����å�½	Ã�� ´¶µ ½å�Û&¿W��Ä�»���È�ÉbÌ�Ø Á�Á¹½��\��®b����®oÉÏ¿å���®`È���á�ÊæØ\��¸×á�É(Ø;��â�â�Ì Á�Áo��»�Ä��1½�¾�� ÊÏ¿ÞÍ­è�¿ » µ �oÉ
¿3��®�����®å�»��;����áFå�Û��;�«�
Ø Á�Á · ����å�å ´Þ·b´ � µ ½¼¯ ��å\å_¿å���®`È ´ á�ÊæØ ´ ¸0s
Ø ´ â�â�ÌÝ å�Û_¿=®���¯F��½
È­ÌÎØ Á�Á�m��b¯Þ��½	����å���®��Ç�¼¯ ´¶µ¬� ½�¾�� � ®�»�Ã�¾&¿Û��WÊ0�báÏÈpÑ�Ò×Ó�ÔÞß�È�É�ß ´ â¼è�Ì�Ì�Á�È�ÉFß0s¼Ì�ØOÁ�Á¨�ÞÛ�Ã�» µ ��å ´Lµ ½�¾��1º ´ �ÞÃ�� ´¶µ ½å�Û_¿;��Ä�»��ÎÈ�ÉbÌÎØ Á�Á¹½��\��®b����®oÉÏ¿å���®
È���á�Ê(ØI��¸Fá�ÉæØ\�Fâ�â�Ì Á�Áo��»�Ä��1½�¾�� ÊÏ¿ÞÍ­è�¿ » µ �oÉ
¿3��®�����®åFºZ�­����áFå�Û������aØ Á�Á · ����å�å ´Þ·b´ � µ ½¼¯ ��å\å_¿å�Û_¿=®���¯F��½
È­ÌÎØ Á�Á�m��b¯Þ��½	����å���®��Ç�¼¯ ´¶µ¬� ½�¾�� � ®�»�Ã�¾&¿Û��WÊ0�báÏÈpÑ�Ò×Ó�ÔÞß�È ´ â�èFÌ�Ì�Áqs
Ø Á�Áo�ÞÛ�Ã�» µ ��å ´Lµ ½�¾��¹® ´�� ¾�½	Ã�� ´Lµ ½&¿å�Û_¿;��Ä�»��ÎÈ�ÉbÌÎØ Á�Á¹½��\��®b����®oÉÏ¿å���®
È���á�Ê(ØI��¸Fá�ÉæØ\�Fâ�â�Ì Á�Áo��»�Ä��1½�¾�� ÊÏ¿ÞÍ­è�¿ » µ �oÉ
¿3��®�����®å����­����áFå�Û������aØ Á�Á · ����å�å ´Þ·b´ � µ ½¼¯ ��å\å_¿Á�Á����Lº�Ã���½��Ç½�¾�� ´Lµ ½�� � ®�»��æÍ/�?¯ ´Lµ�� ½�¾��¹é�»�Ü�����®�������å�å ´F·b´ � µ ½?¯æÅ¯L�Þº�â�áÏÈpÕ�è�ß�È;å�»��WÊ��bâFåF���çÊ0�?ÌLâ¼è�É0i�ß�å�ºO�çÊ0�¼Ì�ÁFÖ�â�¾�ß�È9å�»C��è1��à�å��p��è=��â¾�ß�È;å�»��WÉ0��â�å����çÉq��â¼è×ÐFß�åFº��WÉ0��ÌÞÁbè�i�Ì�Øå���®
È���á�Ê(ØI��¸Fá�ÉæØ\�Fâ�â�Ì Á�Á¹é�¾��¹® ´�� ¾�½o� µ �FÃ�� ´Lµ ½ ´ ¯�½�¾�� µ ��Û�½å�»��­����áFå��������aØ Á�Á\����å�½o� µ �ÞÃ�� ´¶µ ½_¿ä®���½���® µ ¾�ßb¯¶�Fº¼Á���Ê(Øä



¹ · � j\9�k_&\8-@�<

¡ ¤ y¦¥�Ó D Ó%¡7z ®%¯®%° y ¿ Ó ö Ó=¡�z ®%¯® 6 y ¿ Ó ö Ó%¡7z¹ · ä 3 ¹ ¿ ¹�[ ¸43 · 1 ¿ ¼ · ¸*0 ¹ [(ä 3�¼ ¿ ö�3�3�1�¸ [ ¿ ¸ [ · 3 [�¹ ã�[(ä�¹ ¸*0�3O¸ ¿ 3�02¸ · [ · 0�¼ ¿ ¼· · ä 3 ¹ ¿ 021�¼ · ¸�¼I0 ¿ ¼�3�1 ¹ [(ä 3�¼ ¿ ö�1�¼ ¹�¹ ¿ [ ö43 · [ 3 · ã�[(ä�¹ ¸*0�3O1�1 · 1 [ ¿ ö ¹ · 0 ·�¿
¼ · ä 3 ¹ ¿ 021�¼ ¿ [�[ 0 · [�¹ 3�3 [(ä 3�¼ ¿ ö�1�¼*0E¸�ö · [ 3 ¿�¿ ö · ã�[(ä�¹ ¸*0�3O1�1�ö�¼43O¼*0 ¿ 1�1*0 [
02¸ · ä 3 ¹ ¿ 021�¼ ¿ [�[ 0 · ¹ ¼ [ ö [(ä 3�¼ ¿ ö�1�¼*0E¸�ö�ö�143 ·�· ¼ · ã�[(ä�¹ ¸*0�3O1�1�ö�¼43�3�1�1(0 · 1 ·· ä 3 ¹ ¿ 021�¼ ¿ [�[ 0 · ¹ ¼ [ ö [(ä 3�¼ ¿ ö�1�¼*0E¸�ö�ö�143 ·�· ¼�ö ã�[(ä�¹ ¸*0�3O1�1�ö�¼43�3�1�1(0 · 1 ·
R 9 5 8J@ 0 ü R .I@T)�@�<D;\8-/"$�gnC*+ëêN@2)�@2B*/�+�9�/�+-B\,l9TB*;Ik{@2)�+:X29�8(+-B(/�@2,�)�9�/�+-$�B�g�$�)~9�B_+JB=X�)�@O9�<Âå+-B\,_B*;\k 5 @2)?$�g�<D; 5 +JB*/�@2)�P�9�8�<±¡À;p<D+-B\,�/�.I@HP�9�8J;I@�<²¥}Û ¿ 9�B=C D Û ö K R .I@H8�9�<D/8-+JBI@b<W.I$�a?<x/�.I@bP�9�8-;\@�<�$ 5 /�9�+JBI@�CHab.I@2Bh@2P�9�8J;=9�/�+-BI,T/�.I@?@2j*&\)�@�<�<D+-$�BH$�g ¤ y¦¥�Ó D zæ9�B=C+-/m<A&=9�)�/�+:9�8�C*@2)�+-P�9�/�+-P�@�<%;=<D+JBI,{C*$�; 5 8-@l&I)�@OX�+�<W+-$�B�KÄ�� ´ �	��Ô�ÈW������������Ù¼ÔLÄ�»��(ÍS�����������ÚÙ���Ô�� · ÍS�����������ÇÙb��Ô����`Í����������� · Í �����������¹�`Í ´¶µ ½�s¼ÌÝ ������������� � · È · Ì�Í;���ÏÈW��Ì�Í Á�Á�Ô µ¼´ ½ ´ »�� ´ t��}½�¾�� ´¶µ Ã���½	Ä�»�® ´ »������b¯��Ô�È§Ô�ÈW� · Í;���
Í�s?ÌFÌ�Ø�Á�Áo���LºbÃ���½��Ú½�¾�� ´¶µ ½�� � ®�»��
¿��Ôæ¿ç� ´ å�å
È�ÊæÍ­è�ÌÎØ Á�Áo���LºbÃ���½��Ú½�¾��¹Ã�»�®�½ ´ »�� ����® ´ Ä�»�½ ´ Ä���¯Á�Á\��å\½�¾�� ´¶µ ½�� � ®�»��}ã�®�½&¿ � · » µ �\���H¿Ô¶Ä�»��×á���Ôæ¿�Û
È­Ì�Ø Á�Áo�Þ½���®��1½�¾��¹Ä�»������¹��å\½�¾�� ´¶µ ½�� � ®�»����Ô�� · á�� · ¿ç�(È�Ê�ÌÎØ Á�Á\» µ � ´ ½¼¯ÇÃ�»�®�½ ´ »�� ����® ´ Ä�»�½ ´ Ä��b¯ ´¶µ��Ô�����á����H¿ç�(È�Ê�ÌÎØ Á�Á¹½�¾��¹Ä�»�® ´ »�������¯1ÔLÄ�»��æÍ;��Ô�� · » µ �\��Ô����H¿ä ' .I@2BfXE9�8-8J+-BI,}��Ô[g�$�)ª¥cÛ ¿ 9�B=C D Û ö `";=<W+-BI,éC(+ëêN@2)�@EB*/lP�9�8J;I@�<}$�g²¡ a~@
$ 5 /�9�+JBf/�.I@cB(;Ik 5 @2)m<l<D.I$�abBf+-B R 9 5 8J@ 0 K�' .I@EB¯a~@_;=<W@ 0E¸ <D; 5 +-B(/�@2)�P�9�8�<}/�.I@)�@O<D;I8J/H$�g6/�.I@�B*;\k_@2)�+:X29�8%+JB*/�@2,�)m9�/�+J$�Bï9�B=Cf+-/�<H&=9�)�/�+:9�8�C*@2)�+-P�9�/�+-P�@�<69�)�@hì�;p<D/{9�<
9�XEX�;I)�9�/�@69�<b@2P�9�8J;=9�/�+-BI,H/�.I@2+J)b/�)�;\@�@Ej*&I)�@�<�<W+-$�B=<A+-B�C*$�; 5 8-@l&I)�@�X�+:<D+-$�B	K

�OG�u ³�PzN�´O[\XO]^KzXµ[\XO[�ga[;K�N�´¶K�N\dOS`W·Q�Pp¸AN;S�b ¹1ºq»T¼r½'é@_.=92P�@c9�8J)�@�9�C*'f<W@2@2B�+JB Gt@�X�K · .\$�a�/�$ R 92'*8J$�)6@2j*&p9�B=C�/�.\@7<W$�8J;I/�+J$�Bf$�gv9�B
$�)mC*+-Bp9�)�'wC*+ëêN@2)�@2B*/�+�9�8|@O�4;=9�/�+J$�BéyDF�S � z%$�gn/�.\@vg�$�)�kÿG A Û��NyJG	Ó�Î�z"+-B�<W$�k_@?&=$�+-B(/G	y©ÎWÚ�zcÛ GIÚ�KîG�+-BpX�@7a~@�$�BI8-'^9�)�@ZXE9�&=9 5 8-@�$�g�X29�8:X�;I8:9�/�+JBI,é97r=BI+-/�@7B(;Ik 5 @E)}$�gR 9O'(8-$�)�X�$�@�çwX�+-@2B(/�<h$�B 9^X�$�k_&\;I/�@2)E`b$�;I) R 92'(8-$�)c@2j(&=9�B=<D+J$�B=<�9�)�@é$�B\8-'×8-$(X29�8



¿ Kº¹ G�$�8JP*+JBI,h9�B�+-BI+J/�+�9�8QP�9�8J;I@l&I)�$ 5 8-@Ek yÁUÂ�vÃez ¹ ¿

9�&\&I)�$�j(+-kc9�/�+-$�B=<�/�$7/�.I@c/�)�;\@c<D$�8-;I/�+-$�B�K»U©g?a~@_ab+�<W.d<W$�8JP�@_/�.I@�FTS � g�$�)�<D$�k_@
ÎL¾ ÎDÚHa~@_.=92P�@_/�$éC*+�<�X�)�@2/�+u#2@h/�.\@�+JB*/�@2)�P�9�8lð ÎWÚEÓ�Î ø +JB^<D$�k{@_&=$�+-B(/�<}ÎWÚÀ¿ Î ý ¿K§K§K�¿ Î þ Û Î�9�B=C�r=BpCZ9�Bé9�&\&I)�$�j(+-kc9�/�+-$�B7/�$_/�.I@�<D$�8-;I/�+-$�BZ&=$�+-B(/Dab+:<D@6+-BZÎbÛ Î M
g�$�)�+-B=X�)�@�9�<W+-BI,{P�9�8-;I@O<M$�g&ý�K6>A'�X�$�k_&\;I/�+JBI,[/�.I@ R 9O'(8-$�)T&=$�8J'*BI$�k_+�9�8	$�ge$�)�C(@2)�Á
+-Bh/�.\@M&=$�+JB*/�y=G M Ó�Î M zm`*9�B=C[@2P�9�8-;=9�/�+-B\,}/�.\+�<"&=$�8-'(BI$�k_+�9�8I+-B_Î%Û Î M B ý aA@?$ 5 /m9�+JBc9�B9�&\&I)�$�j(+-kc9�/�+-$�B_$�gs/�.I@6<D$�8-;I/�+-$�B3G M B ý +JB�Î M B ý `G M B ý Û !Ü

Ý�Þ Ú
yJG M z Ý y©Î M B ý ã�Î M z Ý Ó y ö ¿ z

ab.I@2)�@}yJG M z Ý C(@2BI$�/�@�<"/�.I@�á?> /�. R 92'(8-$�)~X�$�@�çcX�+J@2B(/"$�g�/�.I@�<D$�8-;I/�+-$�B{$�g�G�AIÛ��NyJG	Ó�Î�z+-Bc/�.I@l&|$�+-B(/ly=G M Ó�Î M z�K
#%$�B=<W+�C*@E)H/�.I@ZF�S � y=ë A ÓPì A zhÛ Í�yJëæÓWì|Ó�Î�z�ab+-/�.ûÍ ,�+-P�@2B�+JB � �=KAyÁ¹ ¿ z�K R .I@g�;IB=X�/�+-$�B3¯F����Ä��T+JBhÃs)�$�,�)�9�k ¿ K�¹T;=<W@�<x/�.I@l#bù�ùï+-k_&I8J@2k_@�B*/m9�/�+-$�BZ��®��¼¯�¯F���e$�gnÍ

,�+JP�@2BH+-B{Ã")�$�,�)�9�k · K 0 /�$6X�$�k{&I;I/�@?9�Bc9�&\&I)�$�j(+-kc9�/�+-$�BH$�g�/�.I@?<D$�8-;I/�+-$�Bhg�$�)~<D$�k_@Î@� ÎWÚ 5 9�<D@OCû$�B^97,�+-P�@EB»+JBI+-/�+�9�8%P�9�8J;I@ZyJëpÚEÓPì�Ú�Ó�ÎDÚ�z�K R .\@�$�)�C*@E)}$�g�/�.\@ R 92'(8-$�)@2j(&=9�Bp<D+-$�B=<c9�B=C×/�.I@éB*;\k 5 @2)h$�g�C*+�<�X�)�@2/�+u#�9�/�+J$�B &=$�+JB*/m<w;p<D@�C +-B×/�.I@é+-B(/�@E)�P�9�8
ð ÎWÚEÓ�Î ø 9�)�@h<D&=@�X�+ër=@�C 5 'c/�.I@H;p<D@2)EK}UuB7/�.I@H&I)�$�,�)m9�kÀa~@H;=<D@H/�.I@H)�@28:9�/�+-$�B�/�.=9�/l+ëg]ly � z%Û�Gæy � � z%aA@T.p9OP�@ 6�Â6�Ã y � z"Û � Í�yJ]�y � z�Ó � z�K%U©g�aA@lX�.I$�$t<D@ � Û Î M B ý ãZÎ M /�.\@2B/�.\@}<W;IkÖ+JB � �|KNy ö ¿ z?X29�B 5 @�X29�8:X�;I8:9�/�@OC_9�<b/�.I@6<W;Ik�$�gn/�.I@ R 92'(8-$�)?X�$�@�çcX�+-@2B(/�<
g�$�)�]l`I.I@2BpX�@laA@6X�$�k{&I;I/�@�/�.I@ R 9O'(8-$�)b@2j(&=9�B=<W+-$�Bwg�$�)�]Ù9�B=CcBI$�/mG	K

G�+-BpX�@_/�.\@�)�+-,�.*/H.=9�B=Cf<D+:C*@c$�g�/�.I@ZF�S � +:<H97&=@2)�+J$(C*+�X[g�;IB=X�/�+-$�Bfab+-/�.f/�.I@
&=@2)�+J$(CLÄîÛï¹q£ÎQ�ðfaA@?XE9�B{X�$�B=<W+�C*@E)aG	yÅÁ_K;Ävzm`4ab.\@2)�@pÁH+�<%9T&|$t<D+J/�+-P�@b+JB*/�@2,�@E)2`�9�<A9
C*+:<�X�)�@2/�@~kc9�&6$�g	/�.I@b+-B\+-/�+:9�8(P�9�8-;\@_G	y=[�zxÛ~GpÚ�K%G�+-BpX�@A/�.I+�<�kw9�&}+:<"9lC*+ëêN@2)�@2B(/�+�9 5 8-@g�;IB=X�/�+-$�BHaA@?X29�B[;p<D@?�M@2ab/�$�B=<"k_@E/�.I$(C�g�$�)x8J$(X29�/�+-BI,�&|@E)�+-$(C(+�X?<D$�8J;I/�+J$�B=<�`�+-@�K2r=B=C
<D$�8-;I/�+-$�B=<�$�g"/�.I@l@���;=9�/�+-$�BGIÚ%ã1G	yÆÁ@K1ÄTz%Û	[(Ó 9�B=C G A Û×Í�yJGæÓ�ÎozmÓÇG	y=[�z%Û\GIÚ y ö�¸ z
g�$�)?9H,�+JP�@2B_&=$�<W+-/�+-P�@l+-B(/�@2,�@2)AP�9�8-;I@l$�gVÁQK

VI$�)A;p<D+-B\,h�M@2ab/�$�B�>�<"k_@E/�.I$(C[a~@MB\@2@�C_C*@E)�+-P�9�/�+-P�@O<�$�gÏGIÚ�ã GæyÅÁ
K�Ävznab+-/�._)�@�å
<D&=@�X�/x/�$}/�.I@M+JBI+-/�+�9�8IP�9�8-;\@�GIÚ�KxGt+-B=X�@mG	yÆÁ�K\ÄTz	+:<A9Mg�;IB=X�/�+-$�B[$�gæGpÚ~,�+JP�@2Bh9�&I&\)�$�j*+qå
kc9�/�@28J' 5 '}/�.I@l#bù�ù^g�;IB=X�/�+-$�B ¯F����Ä��\`�aA@�C*+ëêN@2)�@2B*/�+�9�/�@
¯F����Ä��\` 5 '6)�@2&I8:9�X�+JBI,69�8J8$(X2X�;\)�)�@EB=X�@�<%$�gm�����������lab+-/�. ��������������,�+-P�@EB 5 '{/�.I@lV\LTST>bLTSî&p9�X�i�9�,�@�K R .\+�<
ab92'�aA@hX29�Bé9�;I/�$�kc9�/�+�XE9�8-8J'c$ 5 /m9�+-B�C*@2)�+-P�9�/�+-P�@�<b$�gî¯Þ����Ä��hab+-/�.Z)�@�<W&|@OX�/T/�$c/�.I@+-B\+-/�+:9�8=P�9�8J;I@�<�K%G�@2@lÃ")�$�,�)m9�k ¿ K ö g�$�)?9�B{+-k_&I8J@2k_@�B*/m9�/�+-$�B6$�gs�M@2ab/�$�B�>º<xk_@2/�.I$(CQKR .I@b&I)�$�,�)�9�k�ab+-8J8I92g�/�@2)~9Mg�@2af+-/�@2)�9�/�+J$�B=<ærpB=C�/�.I@b&=@2)�+J$(C*+�X�Á_Û×¹l<D$�8-;I/�+-$�Bhab+-/�.
/�.\@�+JBI+-/�+�9�8QP�9�8J;I@�<Ty=ë	yJ[4z�ÓWì|yJ[4z�z�Ç yJ[*ä ö�¼ ¿ [ · 3 Ó ö ä�¹ ¿ 02¸�¼ z�K



¹ ¸ � j\9�k_&\8-@�<

± ���p°N��§Iª ¶¼² ¡ G�$�8JP*+JBI,h9�Bc+-B\+-/�+:9�8NP�9�8-;I@l&I)�$ 5 8J@2kÖ;=<W+-BI, R 9O'(8-$�)b@2j(&=9�B=<W+-$�B	KÄ�� ´ �o¯Þ����Ä���ÈP�����������}Ù�ÛHÍ;�����������ÚÙ�ÜHÍS�����������1Ù�½aÍS�����������1½�½��æÍ´Lµ ½�sHÍ ´¶µ ½ê��®b����®?ÌÝ é������������Úé�ÛHÍçé�ÜHÍçé�½`È�ÊbÌ�ÍçÛFÃHÍçÜFÃHØ�Á�Á¹Â�� · ��»�®��ÇÄ�»�® ´ »������b¯(¿�����������1¾`È�È;½�½���à�½?Ì�Á0s¼Ì�Ø´¶µ ½ ´ ÍI�`Ø��®��?¯�¯F����È;Û�ÃHÍ=Ü�Ã
Í9é�Û
Í9é�Ü
ÍçéF½¼ÌÎØ Á�Áo����½\½�¾�� · �¶ºbÃ���½�»�½ ´ � µ »�� � ®�»�Ã�¾o��åÁ�Á¹½�¾��¹å�� µ�· ½ ´ � µ ��®��¼¯�¯F���Ï¿é�½���è1�báÞ¾HØ Á�Á¹é�»�Ü�����®o��Û�Ã�» µ ��ã�®�½_¿�½&¿å���®`È ´ á�ÊæØ ´ ¸0s
Ø ´ â�â�ÌÝ Û�Ã_¿=®���¯F��½
È­ÌÎØ Á�Á�m���¯F��½	½�¾�� · �¶ºbÃ���½�»�½ ´ � µ »��Ü�Ã_¿=®���¯F��½
È­ÌÎØ Á�Á � ®�»�Ã�¾o��å\��®��?¯�¯F���Ï¿é�Û��;Ê0��áFÛaØ Á�Á�Ô µ?´ ½ ´ »�� ´ t��}½�¾��¹Ã�� ´Lµ ½\��åé�Ü��;Ê0��áFÜaØ Á�Á\��Û�Ã�» µ ¯ ´ � µ ��Ü ´¶µ¼´ ½ ´ »�� ´ t ´Lµ��é�½��;Ê0��áF½aØ Á�Á¹½�¾��ot���®��	��®b����® · ����å�å ´F·�´ � µ ½¼¯�¿å���®
È���á�Ê(ØI��¸��L®b���L®HØI�Fâ�â�Ì Á�Á
� µ � · ����å�å ´Þ·b´ � µ ½	»�½ê»¹½ ´ º¼�Ý Û�Ã&¿W��Ä�»���È���Ì�Ø Á�Áo�FÄ�»�����»�½��Ú½�¾�� ´�� ½�¾ê��®�����®Ü�Ã&¿W��Ä�»���È���Ì�Ø Á�Á · ����å�å ´F·�´ � µ ½�¯Ç��å\Û�Ãê» µ �	Ü�Ãé�Û��­��â?è1�báÞÛFÃ��­�q��ß�¾�ÁÎÈI��â?è�Ì�Ø�Á�Á��¼¯Þ�¹½�¾��1®�����»�½ ´ � µ Åé�Ü��­��â?è1�báÞÜFÃ��­�q��ß�¾�ÁÎÈI��â?è�Ì�Ø�Á�Á È;Û � Í9Ü � Ì�áÞå
ÈpÛ
ÍçÜHÍ=½?ÌÛbâ�áÞé�Û��;��â?è=�HØ Á�Áo�FÄ�»�����»�½��Ú½�¾��1é�»�Ü�����®Übâ�áÞé�Ü��;��â?è=�HØ Á�Á¹Ã�����Ü µ �Lº ´ »��b¯�¿ä½bâ�áF¾HØ Á�Á�È���¾�»�Ä��	» µ ��ã{¯F������½ ´ � µ Ã�� ´Lµ ½&¿ää



¿ Kº¹ G�$�8JP*+JBI,h9�B�+-BI+J/�+�9�8QP�9�8J;I@l&I)�$ 5 8-@Ek yÁUÂ�vÃez ¹ 3± ���p°N��§Iª ¶¼²J¬ R 92'*8J$�)~@2j*&p9�B=C*+JBI,}/�.I@6<D$�8-;I/�+-$�B{$�gs9�BZF�S � `I9�BpC�<W@�9�)mXo.\+-BI,lg�$�)&=@2)�+J$(C*+�Xl<W$�8-;\/�+-$�B=<�`I;p<D+-B\,_�M@Eab/�$�B�>�<Ak_@2/�.I$(CQKÄ�� ´ �ns���ã�½�� µ ÈW�����F�����}Ù�ÛaÍp�����������}Ù�Ü¼ÌÝ ������������� �ÞÛHÍ;�FÜHÍ;�F½aÍ�Ô���ÛaÍPÔ��ÞÜ
Ø�����������¹����½aÍp�FÛaÍp�ÞÜ
Ø´¶µ ½ ´ Ø���Ý �FÛ�áFÛHØ;�FÜ�áFÜHØ;��½bá�Ê�Ø Á�Á�Ô µ¼´ ½ ´ »��ÚÄ�»������	��å ´Lµ ½�� � ®�»�½ ´ � µ ¿�FÛ_¿9� ´ å�å`È�ÊæÍOÉ�Ì�Ø Á�Á�È��¹ã�» µ ½\����® ´ Ä�»�½ ´ Ä���¯Ç��å\½�¾���FÜ_¿9� ´ å�å`È"è�ÍOÉ�Ì�Ø Á�Á ´¶µ ½�� � ®�»�½ ´ � µ ã�®�½&¿ Û{» µ ��Ü&¿Ô��ÞÛbá��ÞÛHØ�Ô��FÜ�áF�FÜaØ Á�Áo��»�Ä��1½�¾�� ´Lµ?´ ½ ´ »��ÇÃ�� ´Lµ ½_¿¯F����Ä��ÎÈ­Ô��FÛHÍ�ÔL�FÜaÍ9�F½HÍ�è×Ð�Í9Õ�Ê�ÍI��Ì�ØOÁ�Á¨������Ä��1½�¾��\Ô�É�Ó ´Lµ É¹Ã���® ´ �×��¯æ¿�FÛ�à×á�Ô��FÛaØp�FÜ�à�á�Ô���ÜHØ Á�Á7ÈP�FÛaÍp�FÜ?Ì�á�ÊÚá�À�Ã���® ´ �F� ´F· ¯F���Ï¿����½bá��ÞÛ&¿ç�(È�Ê�Ì�ß×�ÞÜH¿9�(È­èÞÌ�à×�ÞÜH¿9�(ÈPÊ�ÌFß��ÞÛH¿9�(È­èÞÌ�Ø Á�Áo���¶ºbÃ���½���FÛ�á(ÈW�ÞÜ&¿ç�(È"èÞÌ�ß×�ÞÛH¿=Û
È�ÌÞà��FÛ_¿=�(È"è�ÌÞß×��Ü_¿ Û
È­ÌFÌÞÁ×����½HØ�Á�Á¹½�¾��rs���ã�½�� µ�FÜ�á(ÈW�ÞÛ&¿ç�(È�Ê�Ì�ß×�ÞÜH¿=Û
È�ÌÞà��FÜ_¿=�(È�Ê�ÌÞß×��Û_¿ Û
È­ÌFÌÞÁ×����½HØ�Á�Á · ��®�®�� · ½ ´ � µ ¿Û�àFá��FÛaØ9Ü�à×á��ÞÜ
Ø Á�Á¹Ñ�»0Ê��1½�¾��ns���ã�½�� µ�´ ½���®�»�½ ´ � µ ¿ä�ã�¾ ´ ���ÎÈW�ÞÛ�ß×��Û�âF�FÜ�ß��FÜ�Àbè×�Fà�Ð�Ì�Ø Á�Á�m���Ã���»�½�� µ ½ ´ � · � µ Ä���® � � µ�· �
¿äÄ�� ´ ��º?» ´Lµ È­ÌÝ �����������1Û`È�Ê
¿9Ö¬i�Ì�ÍçÜ(ÈWÖH¿=Ö�Ì�Ø Á�Á�Ô µ¼´ ½ ´ »�� � ����¯�¯æ¿
s���ã�½�� µ ÈpÛaÍ9Ü¼Ì�Ø Á�Á�� ´Lµ ��Ã���® ´ �F� ´F· ¯F������½ ´ � µ ¿ä



¹ ¼ � j\9�k_&\8-@�<

Uu/_+�<[a~$�)�/�.×BI$�/�+-BI,f/�.p9�/_/�.I@»+JBI+-/�+�9�8MP�9�8J;I@é<D$�8-P�@2)E`bab.I@2B ;=<W+-BI,f/�.\@Z/D'(&=@éb�������������Hg�$�)H@EP�9�8-;=9�/�+J$�B	`"BI$�/H$�BI8J'fX�$�k_&I;I/�@�<l9�B^9�&I&\)�$�j*+Jkc9�/�+-$�B»/�$Z/�.I@�<D$�å
8-;\/�+-$�BZ$�g G A Û Í�yJG	Ó�Î�z 5 ;I/69�8:<D$�X�$�k_&I;I/�@�<T9�B�9�&\&I)�$�j(+-kc9�/�+-$�BZ/�$c/�.\@h<D$�8J;I/�+J$�B$�g?/�.I@_P�9�)�+�9�/�+-$�B=9�8b@O�4;=9�/�+J$�B1I A Û�Ò � Í�y=G	Ó�Î�z�I�ab.I@E)�@7Ò � ÍdC(@2BI$�/�@�<}/�.\@cñ�9�X�$�å
5 +:9�Bckc9�/�)�+Jj[$�g%ÍZab+-/�.�)�@�<D&=@�X�/A/�$ G	K%LM8-8N/�.I+:<�`Eì�;=<D/ 5 'h)�@E&I8�9�X�+-BI, �����������lab+-/�.�������������IK



¹ 1
Ë � �[�ZË�2�ÊZ�"ÌE�[�'é@T.=92P�@lC*@2P�@E8-$�&=@�C{9}&I)�$�,�)�9�kÖ&=9�Xoi�9�,�@Tg�$�)b&=@2)Dg�$�)�k_+JBI,H9�;I/�$�kc9�/�+�X?C*+ëêN@2)�@2B(/�+ëå
9�/�+-$�B	K R .I@6&=9�X�i�9�,�@H+�<?C*@�<D+J,�BI@OC�/�$wX29�8:X�;I8�9�/�@�<D@2P�@2)m9�8	$�)�C*@2)m<M$�gxC*@2)�+JP�9�/�+JP�@�<A$�g
g�;IB=X�/�+-$�B=<xab+J/�.c)�@O<D&=@�X�/~/�$}$�BI@lP�9�)�+:9 5 8J@�`4g�$�)�k_+JBI,69 R 92'(8-$�)b<D@E)�+-@O<s@Ej*&=9�B=<D+J$�Bc$�g/�.\@vg�;\B=X�/�+J$�B	K

R .I@c&I)�$�,�)m9�k &=9�X�i�9�,�@�+:<HX29�&p9 5 8J@�$�g R 92'*8J$�)H@2j(&=9�B=C*+-B\,7g�;IB=X�/�+-$�Bp<}ab.I+�X�.+�<?+-k_&I8J@2kh@2B*/�@2Cc9�<�#bùlù &I)�$�,�)m9�kc<�K R .I@h&I)�$�,�)m9�kÀa~$�)�i\< 5 '7$�P�@2)�8-$�9�C*+-B\,c9�8J8$�gs/�.I@�9�)�+J/�.Ik{@2/�+:X�$�&|@E)�9�/�+-$�B=<T+-Bc/�.I@lg�;IB=X�/�+-$�B7@2P�9�8J;=9�/�+-$�B=<�`N9�B=C7+:<A@2B=9 5 8-@�C 5 ')�@E&I8�9�X�+-BI,l$(X2X�;I)�)�@2B=X�@�<%$�g�/�.I@l9�)�+-/�.Ik_@2/�+�Xx/W'(&=@�`*;=<W@�C[+JB[/�.I@T@2P�9�8J;=9�/�+-$�B=<�` 5 '{9�B$�P�@2)�8J$�9�C*+-BI,{/D'(&=@�`	ab.I+�X�.Z+�<T,�@2BI@2)m9�/�@OC 5 'Z/�.I@H&=9�X�i�9�,�@�K_U©geX�$�k{&I;I/�9�/�+J$�B=<T9�)�@&=@2)Dg�$�)�k_@OC�;=<W+-BI,T/�.I@?C*$�; 5 8-@~&I)�@OX�+�<W+-$�BH/W'(&=@_�����������\`2/�.I@b$�P�@2)�8-$�9�C*+-B\,M/W'(&|@bab+J8-8
5 @6X29�8J8-@�C/é������������\K R .I@l&I)�$�,�)m9�kÖ&=9�Xoi�9�,�@l+�<A,�@2BI@2)�+�X�`(<D$h/�.p9�/b$�P�@2)�8J$�9�C*+-BI,6$�B
$�/�.I@2)?9�)�+-/�.Ik_@2/�+�Xb/W'*&=@�<�`=<D;=X�.�9�<A+-B(/�@E)�P�9�8:<�`I9�8�<W$[+:<A&|$t<�<W+ 5 8J@�K' .I@2B_;p<D+-B\,}/�.\@T$�P�@2)�8J$�9�C(+-BI,6/D'(&=@�<�`�/�.I@T&I)�$�,�)m9�kÖab+J8-8Á` 5 @�<W+�C*@O<AX�$�k_&I;I/�+-BI,/�.\@7g�;IB=X�/�+-$�B P�9�8-;I@�`?9�8�<D$ûX�$�8J8-@�X�/h+-B(g�$�)�kw9�/�+J$�B^$�B×C*@2&=@2BpC*@2B=X�+J@�<H$�gHP�9�)�+�9 5 8-@O<;=<W@�C}+-BH/�.I@b@2P�9�8J;=9�/�+-$�B�K R .I@�<W@?C*@2&=@2B=C(@2B=X�+J@�<�XE9�B 5 @M)�@2&I)�@�<D@2B(/�@OC�9�<%9�C(+-)�@OX�/�@�C9�X�'IX�8J+�X�,�)�9�&I.}$�) 5 'T9?X�$(C*@E8-+�<W/2K�õT<W+-BI,b/�.I+�<�X�$(C*@28J+�<W/Q)�@E&I)�@�<W@2B(/�9�/�+-$�B�a~@~X29�Blg�$�)�k)�@OX�;I)�<W+-P�@Tg�$�)�k[;\8�9�<Ag�$�)�/�.I@ R 92'(8-$�)vX�$�@�çwX�+-@2B(/�<A$�ge9�8-8�/�.\@H+-B(/�@2)�k_@�C*+:9�/�@?P�9�8J;I@�<
;=<W@�C[+-B{/�.I@Mg�;\B=X�/�+J$�Bh@2P�9�8J;=9�/�+-$�B�K%L�g�/�@2)%@2P�9�8-;=9�/�+-B\,H/�.I@bg�;IB=X�/�+-$�B_aA@l9�&I&I8J'[/�.I@
R 9O'(8-$�)A@2j(&=9�B=<D+J$�B[g�$�)�kh;I8�9�<s/�$hX�$�k{&I;I/�@ R 92'*8J$�)eX�$�@�çwX�+-@2B(/�<"$�g�/�.I@Mg�;\B=X�/�+J$�B_+JB
/�.\@�&=$�+-B(/b$�g%@2P�9�8-;=9�/�+-$�B	K

G�+-BpX�@[/�.I@ R 92'(8-$�)l@2j(&=9�B=<D+J$�Bé$�g�9wg�;\B=X�/�+J$�Bé+-Bé+-/m<D@28qgA+:<l9wg�;IB=X�/�+-$�B»@EP�9�8-;=92å
/�+J$�B	`�a~@T9�)�@�X29�&=9 5 8-@?$�gæX�$�k{&I;I/�+JBI,lC*@E)�+-P�9�/�+-P�@O<�$�g R 92'*8J$�)~X�$�@�çwX�+-@EB*/m< 5 'H;=<D+JBI,kh;I8-/�+-&I8J@A$�P�@2)�8J$�9�C*+-BI,\KAF?BI@T$�gn/�.\@�kw9�+-Bh+�C(@�9�<%$�gn/�.I@6VILTS�>bLTSî9�B=C R L�STUWV"V
&=9�Xoi�9�,�@�<}+�<T/�$Z;=<D@_/�.I+�<69�<W&|@OX�/H+-B�97P�@2)�'3%p@2j*+ 5 8-@Hae92'�`"<W$Z/�.=9�/HaA@ 5 'é;=<D+JBI,/�.\@_VIL�ST>bLTS &p9�X�i�9�,�@{X29�B�X�$�k_&I;I/�@hC*@2)�+JP�9�/�+JP�@�<b$�g R 92'*8J$�)6X�$�@�çwX�+J@2B*/m<Mab+-/�.
)�@O<D&=@�X�/b/�$h9�B('�P�9�)�+�9 5 8-@�+-B(P�$�8-P�@OC[+-B_/�.I@Tg�;IB=X�/�+-$�B�@EP�9�8-;=9�/�+J$�B	KUuB¯/�.I@c)�@2&=$�)�/haA@c.=92P�@�C*@2P�@28J$�&=@�C�9Z&I)�$�,�)m9�k g�$�)h&=@2)Dg�$�)�k_+JBI,7B(;Ik_@2)�+�X29�8
+-B(/�@E,�)�9�/�+J$�B�$�gl9�g�;IBpX�/�+J$�B�;=<W+-BI,Z/�.I@_$�P�@2)�8-$�9�C*+-B\,7/W'*&=@�éb�����������_/�$éX�$�k{&I;I/�@
R 9O'(8-$�)6X�$�@�çwX�+-@2B(/�<T;I&é/�$�$�)mC*@2)H¹(`�/�.I@�<D@ R 92'(8-$�)6X�$�@�çcX�+J@2B(/�<T9�)�@_;=<W@�CZ+-B�/�.I@
B(;Ik_@2)�+�X29�8�+JB*/�@2,�)m9�/�+J$�B	KíõT<D+JBI,7/�.I@ 5 9�Xoi(ab9�)�C�C*+qêN@2)�@2B(/�+:9�/�+-$�B�/D'(&=@�éb�������������+-Bp<D/�@O9�C_$�g�éb�����������laA@6X29�B7X�$�k_&I;\/�@T&=9�)�/�+�9�8nC*@2)�+-P�9�/�+-P�@�<"$�g%/�.I@l+JB*/�@2,�)m9�8	ab+-/�.
)�@O<D&=@�X�/T/�$_&=9�)�9�k{@2/�@2)m<M+-BZ/�.I@H+-B(/�@E,�)�9�B=CQ`Qab+J/�.I$�;I/lX�.=9�B\,�+-B\,79�B*'(/�.\+-BI,_@E8�<D@H+JB
/�.\@}X�$(C*@lab.I+�X�.�X�$�k_&\;I/�@�<%/�.I@lB(;Ik_@2)�+�X29�8=+-B(/�@2,�)�9�8ÁK

LM8�<W$_9H&I)�$�,�)m9�k�g�$�)lX�$�k_&I;I/�+-BI, R 92'*8J$�)?X�$�@�çcX�+J@2B(/�<�`I/�$_<W$�k_@6<W&|@OX�+ër=@OC�$�)Wå
C*@2)E`|$�ge9�g�;IB=X�/�+-$�B	`Qab.I+:Xo.�+�<?9_<D$�8-;I/�+-$�BZ/�$�9�BZ$�)mC*+-Bp9�)�'íC*+ëêN@2)�@2B(/�+�9�8	@���;=9�/�+-$�B�`



ö [ #%$�B=X�8J;=<D+J$�B

.=9�< 5 @2@EBéC*@2P�@28J$�&=@�CQK R .I+:< R 92'(8-$�)�@2j*&p9�B=<W+-$�BZ.p9�< 5 @2@2Bé;=<D@�C7/�$ckc9�i�@69_&I)�$�å,�)m9�kÖg�$�)?<W$�8JP*+JBI,H+-BI+J/�+:9�8QP�9�8-;I@l&I)�$ 5 8J@2kc<�Kn>A'_C(+ëêN@2)�@EB*/�+�9�/�+-BI,H/�.I+�<A+JBI+-/�+�9�8QP�9�8J;I@&I)�$ 5 8J@2k <W$�8-P�@E)2`M;p<D+-B\,	é��������������Z+-Bp<D/�@O9�C $�g é������������\`Aa~@»+JB=X�8-;pC*@Z/�.I@�<D$�å
8-;\/�+-$�B�$�g�/�.\@_P�9�)�+:9�/�+-$�Bp9�8b@���;=9�/�+-$�B�$�g�/�.I@{$�)�C(+-B=9�)�'fC*+qêN@2)�@2B(/�+:9�8%@���;=9�/�+-$�B 5 'g�$�)�ab9�)�Cé9�;I/�$�kc9�/�+�XhC*+qêQ@E)�@2B(/�+:9�/�+J$�B	K R .I@�<D@{C*@2)�+-P�9�/�+-P�@�<b.=9�< 5 @2@2Bé;=<D@OC�+JB»/�.I@)�@E&|$�)�/H/�$Z8-$(X29�/�@�97&=@2)�+J$(C*+�Xc<D$�8-;I/�+-$�B¯$�gl9�Bf+-BI+J/�+�9�8AP�9�8J;I@_&I)�$ 5 8J@2kZKéLMBI$�/�.I@E)+-k{&|$�)�/m9�B(/T9�&I&I8-+:X29�/�+-$�B	`Q;=<W+-BI,_/�.I@}g�$�)�ab9�)�CZk_@2/�.\$(C�$�B R 9O'(8-$�)T@2j(&=9�Bp<D+-$�B=<�`	+:<
P�9�8J+�CI9�/�@�Cf+-B(/�@2,�)�9�/�+-$�Bd$�gv+-BI+J/�+�9�8bP�9�8-;\@7&I)�$ 5 8J@2kc<�`%;=<W+-BI,�+JB*/�@2)�P�9�8?9�)�+J/�.Ik{@2/�+:X2<ð #H�lS ¼�¼ `xú=$�. ¼�¼ `"÷b+-. 1 · `%G�/�9 1�¸�ø Kh�M@E)�@ R 92'*8J$�)}@Ej*&=9�B=<D+J$�Bf$�g�/�.\@_P�9�)�+:9�/�+-$�Bp9�8&I)�$ 5 8J@2kÖ+�<AB\@2@�C*@�Ch/�$h$ 5 /m9�+-B�B=9�)�)�$�a @2BpX�8-$t<D;I)�@�<x$�g%/�.I@6<W$�8-;\/�+-$�B	K

LMB('7k_+Jj*/�;I)�@l$�ge/�.I@h/W'*&=@�<�Vp$�)�ae9�)�CN`�>b9�Xoi(ab9�)�CZ9�B=C R 92'*8J$�)69�)�@[&=$t<�<D+ 5 8-@t`;=<W+-BI,\`æ+JBZ&I)�+JB=X�+J&I8-@�`=9�B*'�kc9�X�.I+JBI@69�)�+J/�.Ik{@2/�+:X��Q<W+-BI,�8-@6&I)�@�X�+�<D+J$�B	`�C*$�; 5 8-@H&I)�@�X�+ëå<D+J$�B	`I+JB*/�@2)�P�9�8	9�)�+-/�.Ik_@2/�+�X�`�@E/�X�K
LM8-8\/�.I+:<ng�$�)"g�)�@2@�`(C*$�abBI8J$�9�C[/�.I@?V\LTST>bLTS 9�B=C[/�.\@ R LTSTUWV"V7&=9�Xoi�9�,�@�<~9�B=C

C*$(X�;\k_@2B(/�9�/�+-$�B[g�)�$�kÖ/�.I@6VIL�ST>bLTS å R LTSTUWV"V».I$�k_@2&=9�,�@
¿b.*/�/�&	üÍÌqÌ2ababalK +-k_kíK�C*/�;	K�C*iaÌ�gÁ9�C 5 9�CQK .*/�k_8÷�



÷ � V � ÷ � ��# � G ö*0
ÎÀ��.��TÈ%���ZËe���
ðò>b÷ ó 143Eø #?K_>A+:<�X�.I$�g�`éú�K_÷b$�.	`é9�BpC L6K ó 9�;I@2)EK LTSTU�#?ü_L?B � j*/�@2B=<D+ 5 8-@LM;I/�$�kc9�/�+:X7SM+qêQ@E)�@2B(/�+:9�/�+J$�B R $�$�8Tg�$�)wLT��G(U©å�#?K R @�X�.IBI+�XE9�8�÷�@2&=$�)�/

LT��ú�Ì ó #bG�åÂÃ ¸ ¹ ¸ å 0�021�¸ `fL?)�,�$�BIBI@ �T9�/�+-$�B=9�8�úN9 5 $�)�9�/�$�)�'�` ó 9�/�.\@�åkc9�/�+�XE<A9�BpCí#%$�k_&I;I/�@2)MG4X�+-@2BpX�@lSM+JP*+:<D+-$�B	` 1�3 [�[wG�$�;I/�.é#~9�<�<MLMP�@EB*;I@LM)�,�$�B\BI@�`=Uu8-8J+-BI$�+�< ¸ [ · ö�1 ` ó 9�)�X�. 021�143 K
ðò>MG 1�¸�ø #%8�9�;=<}>A@EB=C*/�<W@2B�9�B=CdF?8-@_G�/m9�;IB\+-BI,\K7VIL�ST>bLTS}`	L�V�8J@2j*+ 5 8-@h#bùlùÃ"9�Xoi�9�,�@[g�$�)�LM;I/�$�kc9�/�+�XHS?+ëêN@2)�@EB*/�+�9�/�+-$�B	K R @OXo.IB\+�X29�8%÷�@E&|$�)�/�U óZó å

÷ � Ã�å 021�1�¸ å 0�3 `QS?@2&=9�)�/�k_@EB*/"$�g ó 9�/�.I@2kw9�/�+:X29�8 ó $(C*@28J8-+JBI,I` R @�X�.IBI+:X29�8õMBI+JP�@2)�<W+-/W'H$�gxSM@2BIkc9�)�iN`ISM@E&=9�)�/�k_@2B(/%$�g ó 9�/�.I@Ekc9�/�+�X29�8 ó $(C*@28J8-+JBI,I`
R @�Xo.\BI+�X29�8�õMB\+-P�@2)m<D+-/W'b$�gNSM@2BIkw9�)�iN`2¹ ¼ [�[�ú='*B\, 5 '�`�S?@2BIkc9�)�iN`�LM;I,�;p<D/
021�1�¸ K

ð #b# ¼ ¹ ø ô?@2$�)�,�@6VAK=#%$�)�8J+�<�<A9�BpCÐÏ�K�VAKI#%.=9�BI,IKAG�$�8-P(+-BI,hF?)�C*+JB=9�)�'_SM+qêN@2)�@2B(/�+:9�8
� �4;p9�/�+J$�B=<A;p<D+-B\, R 9O'(8-$�)MG�@E)�+-@O<�K ©<Ñ�Ò   £;¤F«Þ�­¤F���=���F«Þ�x�F« Ò ¤���ò��O¡/¤��EÓ���P¤��"Ô¼�çþ��¦Õ(¤F£O�m` ¼ yu¹�z�ü 0�0 · è 0 ·�· ` 0E1�¼ ¹(K

ð #%.p9 ¼�1�ø ÏHK(VAKI#%.=9�BI,IK"G�$�8-P(+-BI,HG�/�+ëêZG�'\<D/�@2kc< 5 ' R 9O'(8-$�)bG�@2)�+J@�<�K © ¢F¢��ÆÖ Ò ¤���ò�ÖÑ �F¡5¢8×F�­Öq` ö(0 ü�¹ ¿ 0 è ¹ ¸�1 ` 021�¼�1 K
ð #H�lS ¼�¼�ø ô?@2$�)�,�@�VAKT#%$�)�8-+�<�<�`lôT9�)�' G=K&�v)�@2B�#�`�9�B=C×Ã"9�;I8<�}KbST92P(+�<�K >A+ 5 8J+ëå$�,�)�9�&I.*'�$�B�+JB*/�@2)�P�9�8nk_@2/�.\$(CI<Mg�$�)}/�.I@c<W$�8-;\/�+-$�B�$�g?$�)�C*+JB=9�)�'éC*+ëêN@2)Wå

@2B(/�+:9�8A@O�4;=9�/�+J$�B=<�K R @�Xo.\BI+�X29�8b÷b@2&=$�)�/h¹ ¼�1 `bSM@2&p9�)�/�k_@2B(/l$�g ó 9�/�.\@�åkc9�/�+�XE<�`"G�/�9�/�+:<D/�+:X2<}9�B=C¯#%$�k_&I;I/�@2)HG(X�+-@EB=X�@�` ó 9�)m�4;\@2/�/�@_õMB\+-P�@2)m<D+-/W'�`
SM@2&p9�)�/�k_@2B(/[$�g ó 9�/�.\@2kc9�/�+�X2<�`�Gt/�9�/�+�<W/�+�XE<_9�B=Cî#%$�k_&I;I/�@2)cG(X�+-@EB=X�@�`
ó 9�)m�4;\@2/�/�@TõMB\+-P�@2)m<D+-/W'�` ó +J8-ae9�;Ii�@2@t`¶'×U ¿ ö ¹ ö�ö 9�BpCwG(X�.I$�$�8Q$�g ó 9�/�.*å@2kc9�/�+:X2<	õMBI+JP�@2)�<W+-/W'M$�g�>A)�+�<W/�$�8I>A)�+�<D/�$�8\>MG ¼l0 R ' ` � BI,�8�9�BpCQ`IG�@2&I/�@2k[å
5 @2) 021�¼�¼ K

ð #%$�) 1(0�ø ô?@2$�)�,�@éVAKA#%$�)�8J+�<�<�K LM;I/�$�kc9�/�+:X_SM+ëêN@2)�@2B(/�+�9�/�+J$�B >A+ 5 8-+J$�,�)�9�&\.*'�K^UuBLMB=C()�@�9�<xô?)�+-@Eab9�B\iH9�BpCwô?@2$�)�,�@?V~K*#%$�)�8-+�<�<�`�@OC*+-/�$�)�<�` © ×F�=�F¡/¤��J��� ª � þ%ÓþL��£P��«��J��¤��=���F«1�çþ © � ñF�F£��u��òb¡ ��Ø   ò��p�F£�¥eÙ ¬ ¡5¢��u�O¡���«��J¤��=���F««Ù ¤F«�� © ¢F¢��t�ÆÓ�P¤��J���F«*`I&=9�,�@�< ö�ö*0 è ö ¿ ö `�Ã".I+J8�9�C(@28-&I.\+�9*`\Ã�@2BIBp9*K-` 021�1*0 K�G(UWL ó K
ð ô�ñ�õ 1�ö�ø LMB=C()�@�9�<�ô?)�+J@2ab9�BIiQ`�ST92P(+�Céñ�;I@�C*@O<�`"9�B=C�ñ�@�9�BfõM/�i�@�KhLTS�FlúIå�#?ünL

Ã"9�Xoi�9�,�@Tg�$�)A/�.I@lLM;\/�$�kw9�/�+:XMS?+ëêN@2)�@EB*/�+�9�/�+-$�B[$�g%LM8J,�$�)�+-/�.Ikc<Î'é)�+J/�/�@2B
+-B_#�Ì�#bùlù}K R @�X�.IBI+:X29�8\÷b@2&=$�)�/ ó #bG�åÂÃ 02¼ [Oå 0�021 [*`NLM)�,�$�BIB\@T�T9�/�+J$�B=9�8



ö ¹ ÷ � V � ÷ � ��# � G

úN9 5 $�)�9�/�$�)�'�` ó 9�/�.I@2kc9�/�+:X2<T9�BpCï#%$�k_&I;I/�@2)HG(X�+J@2B=X�@{SM+-P(+�<W+-$�B	` 1�3 [�[G�$�;I/�.é#~9�<�<�LMP�@2B(;I@TL?)�,�$�BIBI@�`=Uu8J8-+-B\$�+�< ¸ [ · ö�1 `QS?@�X�@2k 5 @2) 021�1�ö K
ðòñ�;\@ 1*0�ø ST92P(+�C ' K�ñ�;I@�C*@�<�KÀL R 9�j($�BI$�k['×$�gwLM;I/�$�kc9�/�+:XZSM+ëêN@2)�@2B*/�+�9�/�+-$�B

R $�$�8�<�K UuB LMB=C*)�@�9�<�ô?)�+-@Eab9�B\i 9�B=C ô?@2$�)�,�@^VAK}#%$�)�8-+:<�<�`H@�C(+-/�$�)�<�`© ×F�=�F¡/¤��J��� ª � Ú
��£O��«��=��¤��J���F« �çþ © � ñF�F£��u��òb¡ ��Ø   ò��p�F£�¥eÙ ¬ ¡5¢��u�O¡���«��J¤qÓ�J���F««Ù
¤F«b� © ¢F¢��t���P¤��=���F«(`4&p9�,�@O< ö(0 ¿ è ö ¹ 1 `=Ã".I+J8�9�C(@28-&I.\+�9*`�Ã�@2B\B=9*KJ` 021�1*0 KG(UWL ó K
ð ú ó ¸ ¹ ø ñIK�úN9�k 5 @2)�/l9�B=CéL}KN÷�K ó +-/�X�.I@28J8uKlFMBZ/�.I@_G�$�8-;I/�+-$�Bé$�g&ì A Û Í�y=ë	ÓPìIz

5 'Z9�#%8:9�<�<?$�g��M+-,�.ZLTXEX�;I)�9�X�'�SM+ëêN@2)�@2B=X�@�VI$�)�kh;I8:9�@l$�g?ú=$�a FM)mC*@2)EKÛ ©OÒÝÜ ` 02ö ü�¹�¹ ö è ¹ ö ¹(` 021�¸ ¹*K
ð ú=$�. ¼�¼�ø ÷b;=C*$�8qgÙñIK�ú=$�.IBI@E)2K Þ_��«F�­�Oò��t� �Æß�×�«�ñ ���O£áàªâ�¶�+×�«�ñ,ñ��.Õãâ�¶òb«��t���Oò��O£© «Oþ­¤F«�ñL�%ÓO×�«��åä�¤F«b��Õ`��£P�=¤�×;þpñF¤F¨���«*K�Ã".=Sî/�.I@�<W+�<�`(V=9�i(;I8J/�æ9�/%g%æ;I) ó 9�/�.*å

@2kc9�/�+Ji_C*@E)?õMBI+-P�@E)�<D+J/�æ9�/a�l9�)�8�<W)�;I.\@�`=ñ�;IBI@ 021�¼�¼ KbUuB�ô?@2)�kc9�B�K
ð ó +:X 1*0�ø ú=@2$ ó +:Xo.\@28-$�/�/�+ÁK óÝç ÏåèNÃ R ú¼��üNL #bùlù��T9�Xoi�@E)§>�<~Uuk_&I8-@Ek_@�B(/�9�/�+J$�B

$�g|LM;I/�$�kc9�/�+�X"S?+ëêN@2)�@EB*/�+�9�/�+-$�B	K�UuB6LMB=C*)�@�9�<"ô?)�+-@Eab9�B\il9�B=CHô?@2$�)�,�@bV~K
#%$�)�8-+:<�<�`�@�C*+J/�$�)�<�` © ×F�=�F¡/¤��J��� ª � Ú
��£P��«��J��¤��=���F«/�çþ © � ñF�F£��u��òb¡ ��Ø   ò��p�F£�¥1Ù¬ ¡5¢��$��¡���«��J¤��=���F«�ÙS¤F«�� © ¢F¢������P¤��=���F«*`b&=9�,�@�<{¹ 02¼ è ¹�¹ 3 `6Ã".I+-8:9�C*@E8-&I.I+:9*`Ã�@2B\B=9*KJ` 021�1(0 K	G(UWL ó K

ð ó $�$ 3�¼�ø ÷?9�k_$�B � K ó $�$�)�@�K Ò �P��òb�¶�¶� ¤F«�� © ¢F¢��t���P¤��J���F«Þ�m�çþ ¬ «��ç�O£�¦§¤�� © «�¤��t¥§�­����KG(UWL ó G�/�;pC*+-@�<A+JBcLM&I&\8-+-@OC ó 9�/�.I@2kc9�/�+�XE<�`(Ã".I+-8:9�C*@28J&I.I+:9*` 0E143O¼ K
ðò÷b+-. 1 · ø ÷b$ 5 @2)�/�÷b+-.IkíK UuB*/�@2)�P�9�8 ó @2/�.\$(CI<[g�$�)cUuBI+J/�+�9�8M�~9�8-;I@éÃ")�$ 5 8-@Ekc<�+JBF�S � <�KcUuB�ñ"æ;I)�,�@2B��M@2)p# 5 @2)�,�@2)2`	@�C(+-/�$�)2`   ��¢¼���O�S��«Té�¤��t���F¤��9�p� Ñ �F¡åÓ¢8×F�=¤��J���F«Þ��`=&=9�,�@�< 0�3�ö è ¹�[ 3 K	U ó LT#bG è ô�L óZó ` 0E1�1 · K
ð Gt.I+ 1�ö�ø SM+Jk_+-/�)�+	G�.I+J)�+�9�@2PNKzê�¤¶��� © ×F�=�F¡/¤��J��� ª � Ú
��£P��«��J��¤��=���F« þ­�F£�é��p���=�F£ Ü £p�qÓ���;�P�­�F£;��¤F«���äm�p��×����J���F«��çþ¹��ò��rÔF¢b¤��J��¤�� Ñ �F¡5¢��u�Ië��u�=¥{��«�¤�Ô¼��×�£p���  £;¤F«Þ���t¤��J���F«ÝÞ_«b¦§��£;�F«�¡��O«��©K6Ã".=SY/�.\@�<D+:<�`	V=9�i(;I8J/�æ9�/?g%æ;I) ó 9�/�.I@Ekc9�/�+-i

C*@2)?õ?BI+-P�@2)m<D+J/�æ9�/&�l9�)�8:<D)�;I.I@�`=SM@OX�@2k 5 @E) 0E1�1�ö K
ð Gt/�9 1�¸�ø F?8-@lG�/�9�;IBI+JBI,IK � B=X�8J$�<D+JBI,[Gt$�8-;\/�+-$�B=<"$�g%F?)�C(+-B=9�)�'hSM+qêQ@E)�@2B(/�+:9�8 � �4;=92å

/�+J$�B=<�K R @�Xo.\BI+�X29�8�÷b@2&=$�)�/�U óZó åÂ÷ � Ã�å 021�1�¸ å 02¼ `(SM@2&=9�)�/�k{@2B*/N$�g ó 9�/�.*å@2kc9�/�+:X29�8 ó $(C*@E8-8-+JBI,I` R @�X�.IBI+�XE9�8�õMBI+-P�@E)�<D+J/W'�$�g�SM@2B\kc9�)�iQ`?SM@2&p9�)�/Wå
k_@2B(/}$�g ó 9�/�.I@2kc9�/�+:X29�8 ó $(C*@28-8J+-BI,\` R @�X�.IBI+:X29�8eõMBI+-P�@E)�<D+J/W'Z$�g6SM@EB*å
kc9�)�iN`I¹ ¼ [�[�ú='(BI, 5 '�`=S?@2BIkc9�)�iN` 0E1�1�¸ K


