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� ch` M } F qh}Cg F {Iqt`Nf�d JmL k�f F � f�q f EGJKH d FIH!F ced!{ E � ch`C� _/chn f E ch`��RsTkGg�f�q f EGF n chgKg � _ E c ��F L�FIF `
sTqhd�f�kG`Ccef F f�q���qhd���� J f E � ch` J ~ E ch`G� M �rn M ch{ ch� F n J { ch� � JKH qhd ��� JKH c LCJ g J f M f�q F�� f�d+ch{|f�f EGF
F g FIz ch`Nf H qtgok�f J qt` EGJ �C� F ` L�FIECJ `G�wf EGF k z g M,E ch{��4�hqhdjf EGF {Ig F ��F d J ` H!JKztE f�{ chn/qtk! 4c ztF ��c H crn�kC`G�Cch` F
x k FIH f J qt` E c H
L�FIF ` ch` J ` H } J d+cef J qt` ��� ch` M f E ch`�� H chg H q f�q2f EGF qhf EGF d/n F n L�F d H qts n M f ECFIH�JKH
{Iqtn/n J f�f FIF �#"�c H�F d�� L k%$&� q H f!chsTcR�(' J n � d � q � v c*) J ��F,+ c z d!qR� J cR�9ch`G� �.goc J `-� ced�f J `���s\qhd,f!c.� J ` z
f EGF f J n F f�q�d F � JKF � f EGJKH f EGFIH�JKH ch`G�-f�q/n c.� FBEGF gK}Cs\kCg H k ztztFIH f J qt` H �

D E ch`�� H f�q-f EGF qhf EGF d z d+ch�CkCcef F/H f�kG� F `pf H qts3qtk�dBd FIH�F ced!{ E z d!qtk�}j�j} c H f�ch`G� }Gd FIH�F `pf0/1'pq E `
D E qhd+`Gg F|M � +�F d+`Cc2� c H�H�J ` ztJ gKg � �w�Cchn vwJ s3� J `��54 ��F � { E qNqtg F d�� v c*) J f6� ch`Cq E ced � v k H f!ch`87 FIJ `Gq �hb F f F
~ ced!g J `��9'pq F;:BJ ` J d M ��ch`G� y ch`=< J n/n F d!n ch` � D ECFIJ d J `G� J	� J �GkCchg J `� Ck F `G{ FIH.H�E ce} F � n M d FIH�F ced!{ E
F ` �RJ d+qt`Gn F `Nf ECF d F cef ~ chgmf F { E � D E ch`!� H chg H q7f�q y,J ch` F �,qRqR�Gs F gogKq>� sTqhd EGF d ch�Gn J ` JKH f�d+cef J	��F
H k�}C}�qhd!f �

D E ch`�� H f�q f EGF s\d JKF `G� H � E q EGF gm} F � n c.� F f EGF�z qNqR� f J n FIH s\kG`j�?ch`G� f EGF g FIH�H z qNqR� f J n FIH
L�F ced+c L g F �?4 H } F { J chgog M 'pq E ` D E qhd!`Gg F|M �hs\qhd�n ch` MBJ `pf F d FIH f J ` z ch`C� F `Nf F d�f!c J ` J ` z � JKH {Ik H�H�J qt` H � H qtn F
F ��F `-d F gocef F �$f�q�d FIH!F ced!{ EA@ � ��ch`G�B� J � F b�chgKn F d �GsTqhd L�FIJ ` z c L�F ch{Iqt`-qts H ch` J f M�J `-c�{|d+cDC M ��qhd!gK� �

D qE7 J `G�Cc _ q*� F c � F|L fwqts z d;cef J f�kG� F ��s\qhd EGF dF� J `G�G` FIH�H ch`C� kG`C� F d H f!ch`G� J ` z � � EGF�E c H L�FIF `
n M {Igoq H�FIH f {Iqt`�lC�4ch`pfI�Gf F gog J ` z n F � E cef _3` FIF � F �$f�q EGF ced.ch`G�-g JKH f F ` J ` z f�qG� E cefr_ E ch��f�q H c M �

i J `Cchgog M �pf E ch`!� H f�q�n M s]chn J g M8H�J ` } ced�f J {IkGgoced��pn M }4ced F `Nf H �RsTqhd3f EGFIJ d�kG`I�rc ��F d J ` z goq ��F ch`G�
H k�}C}�qhd!f0J%� c H�H ch`G� v k�f E � sTqhdrn c.� J ` z H k�d F _�chgK�rc M HrE ch�$c E qtn F JL� ced+{Iq �Gs\qhd F `G{Iqtk�d;c ztJ ` z n M
ch{ ch� F n J {�}Ck�d H k J f H J�ch`G� : cef JoF ��� E q E c H c H � F � sTqhd H q�g J f�f�g F ch`G� E c H ztJ ��F ` n F�H q n�kG{ E �

D ECJKH d FIH�F ced!{ E E c H/L�FIF ` sTkG`G� F � J ` }4ced�f LRM ch` _ + � ~ qtn�}Ck�f F d � { JKF `G{ F i F gKgKq>� H�EGJ }j��ch`
M � 4 v ~ONQP � i F gKgKq>� H�EGJ }j� y � v b � z d+ch`pfRM f
f
fR�>S $ �R� $&'T$ S*fR�>S �Nf EGF M � i�kG`C� F d ~ qNqh} F d+cef J ��F � z d FIF $
n F `NfUM.q � ~ ~ v $ �R�[dHf
f
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D EGF s\qhd!n cef J qt` qts�c�� JKH f�d JmL k�f F � H�M H f F n s\d!qtn c {IqtgKg F {|f J qt` qts J `G� J �RJ �CkCchg4{Iqtn/}�qt` F `pf H d FIx k J d FIH
f EGF c LCJ g J f M sTqhd�{Iqtn/}�qt` F `pf H f�q F�� { E ch` ztF H�M `Nf!ch{|f J { chgKg M � F gKg $�sTqhd!n F � n FIH�H c ztFIH � � F ��F d;chg f F { E $
`GqtgKq ztJoFIH�F���JKH f�f E cef�}Gd!q � J � F f ECJKH sTkG`G�Cchn F `Nf!chg�sTkG`G{|f J qt`4chg J f M ��c H � F gKg c H f EGF c LCJ g J f M f�q gKqR{ cef F
{Iqtn�}�qt` F `Nf H � M `Cchn J { chgKg M�L c H�F � qt` H�M `Nf!ch{|f J {�d FIx k J d F n F `Nf H � D EGF sTqhd!n cef J qt` qts�c {Iqhd�d F {|f,� JKH $
f�d JmL k�f F � H�M H f F n d FIx k J d FIH � J `7ch�G� J f J qt`��uf E cef�f EGFIH!F J `Nf F d+ch{|f J qt` H�L�F f&� FIF ` {Iqtn�}�qt` F `Nf H�L�F H�F $
n ch`Nf J { chgKg M � F gKg $�sTqhd!n F � � D ECF n F f E qN�7}Gd FIH!F `pf F � J ` f EGJKH f EGFIH�JKH
JKH J `Nf F `G� F � f�q c H�H�JKH f J ` f EGF
� F ��F gKqh}4n F `pfwqtsu{Iqhd�d F {|fw� JKH f�d JmL k�f F � H�M H f F n H �

� F }Gd FIH!F `pf�c H } F { J lC{ cef J qt`�n F f E qN�CqtgKq zhMBL c H�F � qt` f E d FIF s\kC`G�Cchn F `Nf!chgpqh} F d+cef�qhd H s\d!qtn f F n;$
}�qhd+chg gKq ztJ {D/��	�
���
��������� ��������� �Gch`G������������������� ��i�d+qtn f EGFIH�F qh} F d+cef�qhd H � F � F d J	��F c {IqtgKg F {|f J qt`
qts EGJKztECF d $�g F ��F gCqh} F d+cef�qhd H f E cef�ced F k H�F � sTqhd�{Iqtn�}�qt` F `pf H } F { J lC{ cef J qt` � D ECF `Gq ��F g c H } F {|f3qts�qtk�d
H } F { J lC{ cef J qt` n F f E qN�Gqtgoq zhM JKH f E cef2� F d FIx k J d F f E cef.f ECFIH�F qh} F d+cef�qhd HwL�F k H�F � J `-f ECF sTqtgKgKq*� J ` z
d FIH f�d J {|f F �-n ch`G` F d>/

 � H } F { J lC{ cef J qt` H f!cef F n F `pf�{ ch` d F s F dwqt`Gg M f�q }Gd!qh} F d�f JoFIH f E cef,ced F goqN{ chg9f�q�c H�J ` z g F {Iqtn;$
}�qt` F `Nf �

 � H�J ` z g F {Iqtn/}�qt` F `pfrn k H f L�F c L g F f�q z kCced+ch`Nf FIF kG` J g\cef F d+chgKg M f EGF � chg J � J f M qtsuf EGF,H } F { J l�$
{ cef J qt` H f!cef F n F `NfwsTqhdwch` M � JKH f�d JKL k�f F � H�MRH f F n qts?� EGJ { E$J f JKH c
} ced�f �

� } F { J lC{ cef J qt` H f!cef F n F `Nf H f E cefw{Iqt`Gs\qhd+n@f�q�f EGFIH�F f ��q/d FIH f�d J {|f J qt` H � F { chgKg �9����	�� ! ���
	-��� �
D ECF lCd H f�d FIH f�d J {|f J qt` JKH n/qhf J	� cef F � LRM qtk�d � FIH!J d F s\qhdrf ECFIH�F {Iqtn�}�qt` F `Nf H } F { J lC{ cef J qt` H f�q L�F

f FIH f!c L g F�J ` c�d F gocef J ��F g M$F#" { JKF `Nfwn ch`G` F d �r_ ` sTch{|fI�9� F � FIH {|d JmL�F c H�F f.qts H�J n�}4g J l F ��{ F d�f J l4{ cef FIH
f E cef { ch` L�F f�d+ch` H g\cef F � J `Nf�q�c,f FIH f J ` zBE ced!` FIH!H�LNM c H�J n�}Cg F }4ced H!F d � J f E ��F d M g J f�f�g F }Gd!q z d+chn n F d
J `Nf F d ��F `Nf J qt` � D EGF H!F {Iqt`G� d FIH f�d J {|f J qt` JKH n/qhf J � cef F � LNM qtk�d � FIH!J d F s\qhd c H�J n�}Cg F f EGF qhd M qts
{Iqtn�}�q H�J f J qt`A/u_asjcB{ F d!f J lC{ cef F,JKH cB}Gd!qh} F d�f M qtsjc�{Iqtn�}�qt` F `NfI�Rf E cef3{ F d!f J lC{ cef F,JKH chg H q�c�}Gd!qh} F d�f M
qts�ch` M�H�M H f F n {Iqt`Nf!c J ` J ` z f E cef {Iqtn�}�qt` F `Nf �

�.`Gqhf EGF d `Cq ��F gCc H } F {|f�qts qtk�d�n F f E qR�GqtgKq zhM
JKH f EGFrJ `Nf�d!qR�GkG{|f J qt` qts c,` F � f F n�}�qhd+chg�qh} F d+cef�qhd
f E cefB{Iqtn LCJ ` FIH,L qhf E H chs F f M ch`G�2}Cd!q z d FIH�H }Gd+qh} F d!f JKFIH � D EGF {Iqt`G{ F }Gf�kG`C� F d!g M J ` z f ECJKH qh} F d+cef�qhd
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E c H?L�FIF `�k H�F � J n/}Cg J { J f�g M.L�F sTqhd F � L kGf LRM F�� f�d+ch{|f J ` z f EGJKH {Iqt`G{ F }Gf J `Nf�qBc.lGd H f $�{Igoc H�H qh} F d+cef�qhd � � F
ced F c L g F f�q }Gd!q ��F�H�F ��F d+chg�` F � f EGF qhd F n H c L qtk�f H kC{ E }Cd!qh} F d�f JKFIH � � F � F n/qt` H f�d+cef F f EGF k�f J g J f M
qts�f EGJKH qh} F d+cef�qhdwch`C�-qts?qtk�d f EGF qhd F n HrLNM k H!J ` z f EGF n8f�q H!J n�}Cg J s M/H�F ��F d;chgj}Gd!qRqts H �

D ECF d FIH f�d J {|f J qt` HrJ n�}�q H�F �$qt`-{ F d!f J lC{ cef FIH ced FBH�F ��F d F � �wgmf E qtk ztE f EGF|M$E c ��F }Cg F c H�J ` z {Iqt` H�F $
x k F `G{ FIH c H � FIH {|d JmL�F �-c L q ��F �4f ECF|M { ch` chg H q g F ch�-f�q g F ` z f ENM }Gd!qRqts H qts H�MRH f F n }Gd!qh} F d�f JoFIH f E cef
ced F `Gqhf H�J n/}Cg F {Iqt`D)�kG`C{|f J qt` H � D q�{Iqtn�} F ` H cef F s\qhd�f ECJKH � J " {IkGgKf M �9� F�J `Nf�d!qR�GkG{ F {IqtgKg F {|f J qt` H qts
{ F d�f J l4{ cef FIH f E cef � F { chgKg ������<[���9�9� � � F d �RJ { FIH s]ch{ J g J f!cef F }Cd!qNqts d F k H�F LRM F `G{ ce} H kGgocef J ` z {Iqtn n/qt`
{Iqtn�}�qt` F `Nf J `Nf F d+ch{|f J qt` H k H�F ��f�q FIH f!c L g JKH�E � ced J qtk H H�MRH f F n@}Gd!qh} F d�f JKFIH �

� F F�� } F d J n F `NfE� J f E qtk�d$n F f E qR�GqtgKq zhM LRM ce}C}Cg M J ` z J f f�q H�F ��F d;chg F�� f F `G� F � F�� chn�}4g FIH �
D EGFIH!F.F�� } F d J n F `Nf H�J gKgKk H f�d+cef F f EGF k�f J g J f M qts9qtkGd ce}G}Gd!q�ch{ E ch`G��{Iqt` � J `G{ F k H qtsuf EGF }Gd+ch{|f J { chg J f M
qts3{Iqtn�}�qt` F `pf $ L c H�F � � JKH f�d JmL k�f F � H�M H f F n � F ��F gKqh}Cn F `pf � D EGJKH f EGFIH!JKH ch�G��d FIH�H!FIH f E d FIF }4ced�f H qts
f EGF � F ��F gKqh}4n F `pfB{ M {Ig F sTqhdB� JKH f�d JmL k�f F � q L ) F {|f H�MRH f F n H / � JT� f ECF�H } F { J lC{ cef J qt`2qts H�MRH f F n H ch`G�
{Iqtn�}�qt` F `Nf H � � JKJ\� f EGF {Iqtn�}�q H�J f J qt`4chgGd F c H qt` J ` z k H!F � f�q ��F d J s M f E cef3c�{IqtgKg F {|f J qt`�qts�{Iqtn�}�qt` F `Nf H
H cef JKH s M c H�M H f F n H } F { J l4{ cef J qt`��Cch`G� � JKJoJ\� f EGF � chg J �Ccef J qt`�qts?{Iqtn�}�qt` F `Nf J n�}4g F n F `Nf!cef J qt` H �
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� �,+ � � J n�}4g F 4 � chn/}Cg F / D EGF � E ced F �.-,k F k F $($'$&$&$($&$&$($'$&$&$($&$&$($'$&$&$($&$ +
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/ 0 ��

� �1���(23�4�65
� ��� ������� ���
d � � V.} F d+cef J qt`4chg(V ��F d � JKF � qts � qR� F g7$&$($&$&$($'$&$&$($&$&$($'$&$&$($&$&$($'$&$&$($&$ �t�

d � � � � ~ qtn/}�qt` F `pfr_an�}Cg F n F `pf!cef J qt`8$&$&$($'$&$&$($&$&$($'$&$&$($&$&$($'$&$&$($&$ �t�
d � � � d ~ qtn/}�qt` F `pfr_a`pf F d;ch{|f J qt`A/ D EGF � FIH�H c ztF $�b?c H!H�J ` z 7uc M�F d9$&$&$($'$&$&$($&$ � )
d � � �*) ~ qtn/}�qt` F `pf y,FIH {|d J }Gf J qt` H $&$($&$&$($'$&$&$($&$&$($'$&$&$($&$&$($'$&$&$($&$ �>S

d � d � f!cef F $ + c H�F � � qN� F g:$&$($&$&$'$($&$&$($&$&$($'$&$&$($&$&$($'$&$&$($&$&$($'$&$&$($&$ � +
d �*) �.`$_ ` H f!ch`G{ F qts�f EGF � qN� F g / D EGF ~ V v2+ � � f!ch`G�Cced!� $($'$&$&$($&$&$($'$&$&$($&$ � P

d �*) � � � JKH f�qhd M $($&$&$($&$&$'$($&$&$($&$&$($'$&$&$($&$&$($'$&$&$($&$&$($'$&$&$($&$ � P
d �*) � d �wd!{ ECJ f F {|f�k�d F ch`C�$f EGF _ y 7 $($&$&$($'$&$&$($&$&$($'$&$&$($&$&$($'$&$&$($&$ �
�
d �*) �*) V.f ECF d _ n/}Cg F n F `Nf!cef J qt` H $&$($&$&$($'$&$&$($&$&$($'$&$&$($&$&$($'$&$&$($&$ ���

d � S M.qhf!cef J qt` ch`C� ~ qt` ��F `pf J qt` H $'$($&$&$($&$&$($'$&$&$($&$&$($'$&$&$($&$&$($'$&$&$($&$ dHf
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d � S � � iGkC`G{|f J qt` H ch`C� V.} F d+cef�qhd H $($&$&$($'$&$&$($&$&$($'$&$&$($&$&$($'$&$&$($&$ dHf
d � S � d -,k4ch`pf J l4{ cef J qt` $&$&$'$($&$&$($&$&$($'$&$&$($&$&$($'$&$&$($&$&$($'$&$&$($&$ dHf
d � S �*) b d!qNqts�iGqhd!n cef $($&$&$'$($&$&$($&$&$($'$&$&$($&$&$($'$&$&$($&$&$($'$&$&$($&$ dN�

� 2 ��������� � � ����� � � 
���5 � � ��� � � ������� /��
) � � ~ qtn�}�qt` F `Nf � } F { J lC{ cef J qt`.$&$'$($&$&$($&$&$($'$&$&$($&$&$($'$&$&$($&$&$($'$&$&$($&$ d )
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y,JKH f�d JKL k�f F �$}Gd+q z d+chn H ced F }4ced+chgog F g�}Gd!q z d;chn H � J f E } ENMRH�J { chgKg M � JKH f�d JKL k�f F �${Iqtn�}�qt` F `Nf H � 4�ch{ E
{Iqtn�}�qt` F `Nf { ch` L�F � JKF � F �7c H ch` J `G� F } F `G� F `Nf�f E d F ch�7qts {Iqt`Nf�d!qtg f E cef { ch` qh} F d+cef F qt` gKqR{ chg
�Ccef!cR�3{ ch` {Iqtn/n kG` J { cef F � J f E qhf EGF d/{Iqtn/}�qt` F `pf H ��ch`G� { ch` H k H } F `C� ch`G� d FIH kGn F�F�� F {Ik�f J qt` �
y,JKH f�d JKL k�f F �-{Iqtn�}�qt` F `Nf H �Gq `Gqhf H�E ced F�H f!cef F J�f EGF gKqN{ chgu�Ccef!c qts�qt` F {Iqtn/}�qt` F `pf JKH `Gqhf �RJoH�JmL g F
f�q
qhf EGF d {Iqtn�}�qt` F `Nf H � y,JKH f�d JmL k�f F � H qtgKk�f J qt` H ced F ce}C}Gd!qh}Gd J cef F � EGF `�f EGF,H�M H f F n@n k H f J `Nf F d+ch{|f
� J f E } ENMRH!J { chgKg M � JoH f�d JmL kGf F �B{Iqtn�}Ck�f!cef J qt`Cchg F `pf J f JoFIH ��iCqhd F�� chn/}Cg F �t{Iqtn�}�qt` F `Nf H n c M�L�F�L qtkG`G�
f�q$d F n qhf F H�F ` H qhd H ch`G� ch{|f�k4cef�qhd H�J `&c$� M `Cchn J {
{Iqt`Nf�d!qtg�ce}G}4g J { cef J qt`���f�q E kCn ch` F ` ztJ ` FIF d HBJ `
c {IqtgKg\c L qhd;cef J	��F ce}G}Cg J { cef J qt`��3qhd f�q H } F { J l4{�}Gd!qR{ FIH�H qhd ��n F n/qhd M � ch`G� � JKH }Cg\c M d FIH qtk�d!{ FIH J ` c
H { JKF `Nf J lC{Bce}C}Cg J { cef J qt` �

y,JKH f�d JmL k�f F � H�M H f F n H ced F/L�F {Iqtn J ` z n/qhd F }Gd F � chg F `pf � � J f E f EGF }Gd!qtg J s F d+cef J qt` qts ��qhd�� H f!c5$
f J qt` H ch`G�7qts ` F f&�3qhd�� H qtsrf EGFIH�F n ch{ EGJ ` FIH ��f ECF d F JoH ch` FIH f!c L g JoH�EGF � E ced!���rced F/L c H!F sTqhd�f ECFIH�F
ce}G}Cg J { cef J qt` H � +�M�L d J � ztJ ` z goced ztF } EpM H�J { chg�� JKH f!ch`G{ FIH�L�F f � FIF `-k H!F d H �G` F f&�3qhd�� F � {Iqtn�}Ck�f F d H ced F
c H�JKz ` J lC{ ch`Nf
{Iqtn n�kG` J { cef J qt` d FIH qtk�d!{ F � D EGF�F�� }CgKq H�J qt` qts f EGF �&qhd!gK� � J � F � F|L�� P � +�� E c H
L�FIF `-��d+chn cef J { F �RJ � F `G{ F qts�f EGF }�qhf F `pf J chg J ` F�� }CgKq J f J ` z ` F f ��qhd�� H ��_ ` ch�G� J f J qt`�f�q J `GsTqhd!n cef J qt`
F�� { E ch` ztF ��f EGF d F�JoH chg H q${Iqt` H�J � F d+c L g F
J `Nf F d FIH f J ` � JKH f�d JKL k�f F � {IqtgKgoc L qhd+cef J	��F �9{Iqtn n F d!{ J chg �?ch`G�
F `Nf F d�f!c J `Gn F `Nf ce}G}Cg J { cef J qt` H � y,JKH f�d JKL k�f F ��}Gd!q z d+chn n J ` z�JKH }�q JKH�F � f�q F `pf F d f ECF n c J ` H f�d F chn@qts
{Iqtn/n/qR� J f M�H qtsof&��ced F �

V,` F n F f E qN�Gqtgoq zhM f E cef JKH k H�F sTkGgus\qhdBn ch`4c ztJ ` z f EGF {Iqtn�}Cg F���J f M qts � JKH f�d JmL k�f F � H�MRH f F n H�JKH
q L ) F {|f�qhd JKF `Nf!cef J qt` � �[d � P � � � D ECJKH�JKH c f F { E ` Jox k F qtsr}Gd+q z d+chn � FIH�JKz ` f E cef sTqR{Ik H�FIH cef�f F `pf J qt`
qt`-f ECF �Ccef!c L�FIJ ` z n ch` J }CkCgocef F � � � P � �R� � � V L ) F {|f $�qhd JoF `pf F � goch` z kCc ztFIH � H kG{ E c H ~���� � � P �?ch`G�
V L�F d!qt`%$ d�� �.S � � {Iqt`Nf!c J ` H qh} ECJKH f J { cef F �7n F { E ch` JKH n H sTqhd H k�}G}�qhd�f J ` z k H�F d�$�� F lC` F �7�Ccef!c f M } FIH �



d

� `Gq>� `&c H {Igoc H�H�FIH � V,` F qts�f EGFIH�F n F { E ch` JKH n H � F `G{ ce} H kCgocef J qt`���}Gd+q � J � FIH f EGF c LCJ g J f M f�q${Iqtgog F {|f
�Ccef!c ch`G� sTkG`G{|f J qt`4chg J f M � J f EGJ ` gKq ztJ { chgrkG` J f H ��ch`G� f�q H�F }4ced+cef F f ECF$J n�}Cg F n F `pf!cef J qt`7qts f ECFIH�F
kG` J f H sod!qtn f EGFIJ d J `pf F d!s]ch{ F � � {Igoc H!H J `Nf F d!s]ch{ FBJKH c H } F { J lC{ cef J qt`$sTqhd E q*� J ` H f!ch`G{ FIH qts�f EGF {Ig\c H�H
� �'V �6V ��q L ) F {|f H+� { ch` L�F n ch` J }4kGgocef F � � D E k H ��ch` J `Nf F d!s]ch{ F�JKH ch` c LCH f�d+ch{|f,d F }Cd FIH�F `Nf!cef J qt`2qts�f EGF
{Iqt`Nf!c J ` F ���4cef!c � D ECJKH�H k�}G}�qhd�f�sTqhd9k H�F d $�� F lC` F �,�Ccef!c�f M } FIH9JoH qt` F qtsNf EGF � F|M { E ced+ch{|f F d JKH f J { H f E cef
n c.� F q L ) F {|f $�qhd JKF `pf F �7goch` z k4c ztFIH�EGF gm}4s\kGg�sTqhd L k J gK� J ` z {Iqtn�}4g F��2H�MRH f F n H � H kG{ E c H � JKH f�d JmL k�f F �
qt` FIH ��_ `2c�� JKH f�d JKL k�f F � q L ) F {|f $�qhd JoF `pf F � H�MRH f F n-�9ch` q L ) F {|fB{ ch` L�F k H�F � f�q�d F }Gd FIH�F `Nf�c H!J ` z g F
{Iqtn�}�qt` F `Nf qtsuf EGFBH�M H f F n �

~ qtn n F d!{ J chg�q L ) F {|f $ L c H�F � sod+chn F �3qhd�� H s\qhd � F ��F gKqh} J ` z � JKH f�d JmL k�f F � H�MRH f F n H f M } J { chgog M k H�F
{Igoc H�H � F {Igoced+cef J qt` H f�q ��F d J s M c H�M `pf!ch{|f J {r{Iqt` H�JKH f F `C{ M�L�F f � FIF `/{Iqtn�}�qt` F `Nf H � � {Igoc H�H � F {Igoced;cef J qt`
qts�qt` F {Iqtn�}�qt` F `Nf JoH k H�F ��f�q ��F d J s M f E cef f EGF {Iqtn/}�qt` F `pf�d FIH }�qt`G� H f�q�c�}4ced�f J {IkGg\ced�n FIH�H c ztF � qhd
n F f E qR� J ` � qR{ cef J qt` � �?_a`�d F { F `pf M�F ced H �pch` J `G�Ck H f�d M $ � J � F?H f!ch`C�Cced!���D� `Gq>� `
c H ~ V vF+ � � �t� � � E c H
F n F d ztF � sTqhdwq L ) F {|f $ L c H�F �2� JKH f�d JmL k�f F � H�MRH f F n {Iqt` H f�d!kC{|f J qt` � D EGJKH H f!ch`G�Cced!� q ��F d!{Iqtn FIH n ch` M
qts�f EGF � J " {IkGgmf JKFIH qts?{Iqt`G` F {|f J ` z {Iqtn�}�qt` F `Nf H J ` c EGF f F d!q ztF ` F qtk H,F ` � J d!qt`Gn F `pf LRM } F d+n J f�f J ` z
f EGF n@f�q {Iqtn/n�kC` J { cef FBJ ` c
kG` J	��F d H chg�goch` z kCc ztF �
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4 ��F `-� J f E f EGF
EGF gm} qts H f!ch`C�Cced!� H ch`G� q L ) F {|f $�qhd JKF `Nf F � f F { E ` JKx k FIH sTqhdBn ch`Cc ztJ ` z {Iqtn�}4g F�� J f M �
� d J f J ` z {Iqhd�d F {|f3� JKH f�d JmL k�f F �
}Gd+q z d+chn H d F n c J ` H c�� J " {IkCgmf�f!c H � ��iGqhd!n chg ��F d J lC{ cef J qt` qts H�FIx k F `%$
f J chg�}Cd!q z d+chn H L�F ` F lGf H s\d!qtn c � F gKgK$�kG`G� F d H f�qNqR��}Gd J `C{ J }Cg F qts�{Iqtn�}�q H�J f J qt`Cchg J f M � D EGJKH }Gd J `G{ J }Cg F
chgKgKq*� H H k L }Gd!q z d;chn H f�q L�F ��F d J l F � J `G� F } F `G� F `Nf�g M �?4 ��F `E� J f E f EGJoH ch� � ch`pf!c ztF � E q*� F ��F d��Rd JKz qhd $
qtk H ce}G}Cg J { cef J qt` qts�s\qhd+n chgun F f E qN� HwJ ` goced ztF H�FIx k F `Nf J chg�}Gd!q z d+chn H.JKH }Gd!q ECJmLCJ f J	��F g M F�� } F ` H�J	��F �
iGqhd�� JKH f�d JmL k�f F � }Cd!q z d+chn H �9f EGF }Gd!q L g F n JoH.F ��F ` E ced!� F d�� H�J `G{ F f EGF d!kCg FIH s\qhdB{Iqtn�}�q H�J f J qt`&ced F
n/qhd F {Iqtn�}Cg J { cef F � � vwF c H qt` J ` z c L qtk�f�ch` J `C� J	� J �GkCchgR{Iqtn�}�qt` F `Nf�d FIx k J d FIH {Iqt` H�J � F d J ` z,J f H�J `Nf F d $
ch{|f J qt` H � J f E f ECF qhf EGF d3{Iqtn/}�qt` F `pf H�J `�f EGF H�M H f F n � � H c,d FIH kGgmfI��d JKz qhd!qtk H }Cd!qNqts H qts�� JKH f�d JmL k�f F �
}Gd!q z d;chn H { ch` L�F {Iqtn�}Cg F�� ch`G�-f J n F {Iqt` H kCn J ` z � ��fwf EGFBH chn F f J n F �Cf EGF {Iqtn�}Cg F�� J f M qtsuf ECFIH�F
J `Nf F d+ch{|f J qt` H n c.� FIH f EGF�J `Gs\qhd+n chg�� F ��F gKqh}Cn F `Nf qts�� JKH f�d JmL k�f F � H�M H f F n H n/qhd F�F d�d!qhd }Gd+qt` F f E ch`
f E cef-qts H�FIx k F `pf J chg H�MRH f F n H � D ECF d F s\qhd F �w}Gd+q z d+chn/n F d H qts � JKH f�d JmL k�f F � H�MRH f F n H { ch` L�F ` F lGf
z d F cef�g M s\d!qtn@f EGF k H!F qts�sTqhd!n chgjced z kGn F `pf H J `�d F c H qt` J ` z c L qtk�f�f EGF {Iqhd!d F {|f�` FIH�H qts9f EGFIJ d ce}G}Cg J $
{ cef J qt` H � D ECF { E chgKg F ` ztF�JKH f�q-n c.� F f EGFIH�F f F { E ` JKx k FIH qts3s\qhd+n chg ��F d J lC{ cef J qt`2}Cd+ch{|f J { chg�sTqhdBf EGF
n c J ` H f�d F chn8� F ��F goqh}Cn F `Nf qts�� JKH f�d JmL k�f F � H�MRH f F n H �

_a`$f EGJKH f ECFIH�JKH ��� FBF�� }CgKqhd F c
}Cd+ch{|f J { chgjn F f E qN�-sTqhd H kG}G}�qhd�f J ` z f EGF � F ��F gKqh}4n F `pfwqts�{Iqhd!d F {|f
� JKH f�d JmL k�f F � }Gd!q z d+chn H � � F }Gd!qh}�q H�F c�n F f E qR�GqtgKq zhM sTqhd�{Iqtn�}�qt` F `Nf H } F { J lC{ cef J qt` L c H�F �2qt`&c
{IqtgKg F {|f J qt`$qts H�F n ch`Nf J {,{Iqt` H f�d+kG{|f H � D EGFIH!F.H!F n ch`pf J {.{Iqt` H f�d!kG{|f H ced F k H!F ��f�q F�� }Gd FIH!H }Gd!qh} F d�f JKFIH



)

qts J `C� J	� J �GkCchg�{Iqtn�}�qt` F `Nf H �#� EGJ { E { ch` f EGF ` L�F {Iqtn�}�q H�F � f�q�� F d J	��F }Gd!qh} F d�f JKFIH qts�f EGF H�M H f F n
c H cG� E qtg F � V�k�d n F f E qR�GqtgKq zhM { ch` L�F � JKF � F � c H ch` F�� f F ` H�J qt`$f�q f EGF q L ) F {|f $ L c H�F �2ce}G}Gd!q�ch{ E
qts�n ch` M {Iqtn n F d!{ J chg�sod+chn F �3qhd�� H sTqhd�� JoH f�d JmL kGf F � H�MRH f F n � F ��F gKqh}Cn F `pf � D EGF ~ V v2+ � H f!ch`%$
�Cced!� � ch`G� J f H {Iqtn�}Cg J ch`Nf J n�}Cg F n F `Nf!cef J qt` H;� }Gd!q �RJ � FIH c�}Gd+ch{|f J { chg ��FIEGJ {Ig F sTqhdrqtk�d3n F f E qN�CqtgKq zhM �
chgmf E qtk ztE-J f H ce}G}4g J { c LCJ g J f M JoH `Gqhf d FIH f�d J {|f F �$f�q f EGJKH {Iqt`Nf F�� f � D EGF f ECF qhd F f J { chg�{Iqt`pf�d JKL k�f J qt` H qts
f EGJKH f EGFIH�JKH ced F n/qhf J	� cef F � LNM f EGF � FIH�J d F sTqhd�}Cd+ch{|f J { chgRk�f J g J f M �5� EGJ g F f EGF }Gd+c z n cef J {�{Iqt`Nf�d JmL k�f J qt` H
ced F n qhf J	� cef F � LNM f EGF � FIH!J d F sTqhd gKq ztJ { chgj{Iqt` H�JKH f F `G{ M �
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� F � F lC` F f E d FIF sTkG`G�Cchn F `pf!chg?{Iqt` H f�d+kG{|f H s\qhd,f EGF
H } F { J l4{ cef J qt` qts�{Iqtn�}�qt` F `Nf L�FIE c �RJ qhd � D EGF
lGd H f JKH f EGF ���
������� �	��� qh} F d+cef�qhd � D EGJKH qh} F d+cef�qhd � FIH {|d JmL�FIH f EGF-H�F f qtsw}�q H�H!JmL g F�J ` J f J chg H f!cef FIH
sTqhd.f ECF H�MRH f F n � D EGF�H!F {Iqt`G� JKH f EGF ������� qh} F d+cef�qhd � D ECJKH qh} F d+cef�qhd�� FIH {|d JmL�FIH � ztJ	��F ` c H!F f,qts
H�M H f F n H f!cef FIH ��f EGF H�F f,qts?}�q H!H�JmL g F�H�MRH f F n H f!cef FIH chs\f F d,f EGF�F���F {Ik�f J qt`2qts�c H�J ` z g F ch{|f J qt` � D EGF
f EGJ d+� JKH f EGF ����������������� qh} F d+cef�qhd � D EGJKH qh} F d+cef�qhd�� FIH {|d JmL�FIH c,}Gd F � J { cef F qt` H�MRH f F n H f!cef FIH f E cefI�
J s9f�d!k F � JKHrz k4ced+ch`pf FIF � f�q L�F sTchg H�F�F ��F `pf�k4chgKg M � D q ztF f EGF d �4f EGFIH�F f E d FIF qh} F d;cef�qhd H sTqhd!n@f EGF,L c H�JKH
qtsrqtk�d H } F { J lC{ cef J qt`&g\ch` z kCc ztF �$i�d!qtn f EGFIH�F/L c H�J { L k J gK� J ` z L gKqN{�� H �R� F � F d J	��F c-{Iqtgog F {|f J qt` qts
EGJKztECF d�g F ��F g � ch`G�7} F d E ce} H n qhd F s]chn J g J ced � qh} F d+cef�qhd H H kG{ E c H � ��� � ��� ch`G��� � }Gd!qt`CqtkG`G{ F �
� g F ch� H $ f�q�� � � _a`-ch�G� J f J qt`j� � F � F d J ��F c
` F � qh} F d+cef�qhd � � ���	���	� � ��� F gKg $ H k J f F � f�q�f EGF � FIH {|d J }Gf J qt`
qts H�M H f F n H � J f E n/qt`Gqhf�qt` J { L�FIE c �RJ qhd �

� F n c.� F k H�F qts�f EGFIH!FBH } F { J lC{ cef J qt`${Iqt` H f�d!kG{|f H J `-c
d FIH f�d J {|f F �-n ch`G` F d*/
 � H } F { J l4{ cef J qt` H f!cef F n F `Nfw{ ch` d F s F dwqt`Gg M f�q H f!cef F f E cef JKH gKqR{ chg�f�q c H�J ` z g F {Iqtn�}�qt` F `Nf �

 � H�J ` z g F {Iqtn/}�qt` F `pfrn k H f L�F c L g F f�q z kCced+ch`Nf FIF kG` J g\cef F d+chgKg M f EGF � chg J � J f M qtsuf EGF,H } F { J l�$
{ cef J qt` H f!cef F n F `NfwsTqhdwch` M � JKH f�d JKL k�f F � H�MRH f F n qts?� EGJ { E$J f JKH c
} ced�f �

� } F { J lC{ cef J qt` H f!cef F n F `Nf H f E cefw{Iqt`Gs\qhd+n@f�q�f EGFIH�F f ��q/d FIH f�d J {|f J qt` H � F { chgKg �9����	�� ! ���
	-��� �
D ECF d FIx k J d F n F `pf.f E cef�{ F d�f J l4{ cef FIH d F s F dBqt`Cg M f�q H f!cef F gKqR{ chguf�q$c H�J ` z g F {Iqtn�}�qt` F `Nf E c H c

H�JKz ` J lC{ ch`Nfj{Iqt` H�FIx k F `G{ F / � { F d!f J lC{ cef F { ch` L�F f FIH f F �8� J f EGJ `,f EGF {Iqt`Nf F�� f?qtsGc H�J ` z g F {Iqtn�}�qt` F `Nf �
+3F { chk H�F {Iqtn�}�qt` F `Nf H J ` c � JKH f�d JKL k�f F � H�M H f F n �Gq `Cqhf H�E ced F H f!cef F �wf FIH f J ` z ztF ` F d+chg H�M H f F n
}Gd!qh} F d�f JoFIH cef,d!kG`�$ f J n F d FIx k J d FIH.z cef EGF d J ` z�J `GsTqhd!n cef J qt` s\d!qtn n�kCgmf J }Cg F ch�G��d FIH�H,H } ch{ FIH ���.g H q �
{ ced F sTkGg9cef�f F `Nf J qt` n�k H f L�F�ztJ	��F `-f�q�f ECF }Gd!qhf�qR{Iqtg9k H!F �$f�q z cef EGF d.f EGJKHrJ `Cs\qhd!n cef J qt` J `-qhd!� F d f�q
}Gd FIH!F d ��F
J f H {Iqt` H�JKH f F `G{ M � D EGF gKqN{ chg J f M qts�{ F d�f J lC{ cef FIH � E q>� F ��F d �9n F ch` H f E cef.f ECFIH�F }Gd!qh} F d�f JKFIH
{ ch` L�F f FIH f F �&ch`C� n qt` J f�qhd F � H�J n�}4g M�LNM ch` F�� chn J `Ccef J qt` qts gKqN{ chg H f!cef F ��_a`2sTch{|fI�A� F � J gKg H�FIF
E q*� { F d�f J lC{ cef FIH { ch` L�F k H�F � f�q�chk�f�qtn cef J { chgog M�ztF ` F d;cef F f EGF {IqN� F d FIx k J d F ��f�q,f FIH f�ch`G��n qt` J f�qhd
c�{Iqtn�}�qt` F `Nf J n�}4g F n F `Nf!cef J qt` �



S

D ECF d FIx k J d F n F `Nf�f E cef�{ F d!f J lC{ cef FIH�L�F kC` J gocef F d+chgog M z kCced+ch`Nf FIF � LNM c${Iqtn�}�qt` F `Nf�chg H q E c H
c H!JKz ` J lC{ ch`Nf {Iqt` H!FIx k F `C{ F /3_as�c/{Iqtn�}�qt` F `Nf JoH ��F d J l F �-f�q J n�}Cg F n F `Nf c { F d�f J lC{ cef F � f EGJKH ��F d J l�$
{ cef J qt`&ced z kCn F `pfBce}G}4g JKFIH d FIz ced!�Gg FIH!H qts f EGF
H�M H f F n qts � EGJ { E f EGF {Iqtn�}�qt` F `Nf JoH c�}4ced!f � D E cef
JKH � f EGF { F d�f J l4{ cef F JoH c }Gd!qh} F d�f M qts�ch` M H�M H f F n f E cef,{Iqt`pf!c J ` H f EGF {Iqhd�d FIH }�qt`G� J ` z {Iqtn�}�qt` F `Nf �
D E k H �9qt` F }Gd!qh} F d�f M qtsrch` M2H�M H f F n JoH f EGF {Iqt`.)�kG`G{|f J qt` qts3f EGF { F d!f J lC{ cef FIH qts f EGF {Iqt` H f J f�k F `Nf
{Iqtn�}�qt` F `Nf H � D EGJKH }Cd!qtn/qhf FIH }Gd!qRqts�d F k H�F ��ch` FIH�H�F `Nf J chg F g F n F `Nf qts n c.� J ` z sTqhd!n chg3n F f E qR� H
}Gd+ch{|f J { chg J `�f EGF n ced�� F f�}Cgoch{ F �

� ch` M�J `Nf F d FIH f J ` z�H�M H f F n }Gd+qh} F d!f JKFIH � E q>� F ��F d �4ced F `Gqhf H�J n�}Cg M {Iqt`.)�kG`G{|f J qt` H qts9gKqR{ chg�{Iqtn;$
}�qt` F `Nf }Cd!qh} F d�f JKFIH � ��V��EV � � JKH )�kG`C{|f J qt` n c M L�F d FIx k J d F � � � D EGF n c J `Nf F `Cch`G{ F qts f ECFIH�F$H�M H f F n
}Gd!qh} F d�f JoFIH d FIx k J d FIH f EGF {IqRqhd!� J `4cef J qt` qts�n kGgmf J }Cg F {Iqtn�}�qt` F `pf H � ~ qtn�}�qt` F `Nf HBF�� { E ch` ztF n FIH $
H c ztFIH f�q ch{ EGJKF ��F c H�MRH f F n z q�chg�qhdwn c J `Nf!c J ` c H�MRH f F n J ` � ced J ch`pf � � F�J `Nf�d!qR�GkG{ F f EGF `Gqhf J qt` qts
c �E���9<6�'��� c H c
d F k H c L g F c LCH f�d+ch{|f J qt` qts?c
{IqRqhd!� J `Ccef J qt`�}4ced+ch� JKz n � D ��q H�F d � J { FIH ced F }Gd FIH�F `Nf F �
J ` � F f!c J g /�f�qD� F ` H � J `G� J �RJKH!JmL g F kG` J f H+� ch`G� goq ztJ { chgC{IgKqR{�� H � n/qt`Gqhf�qt` J { {IqtkG`Nf F d H ch`G�/f J n F H f!chn/} H
qts.n FIH�H c ztFIH+� � D EGJKH�JoH `Gqhf ch` F���E chk H f J	��F g JKH f0J J f JKH n F ch`pf/f�q J gKgKk H f�d+cef F E q>� } ced+ch� JKz n H qts
{Iqtn�}�qt` F `Nf J `Nf F d+ch{|f J qt` { ch` L�F { ce}Gf�k�d F � J ` H�F d � J { FIH ch`G� E q>�@f EGF$H } F { J l4{ cef J qt` ch`G� k H�F qts
f EGFIH�F�H�F d � J { FIH JKHrJ `Nf FIz d+cef F � J `$qtk�d n F f E qN�Gqtgoq zhM �


���� %'��"B���u�+:/<����+��"/*

D EGF {Iqt`Nf�d JmL k�f J qt`$qtsuf EGJKH f EGFIH!JKHrJKH sTqtk�d $�sTqtgK�A/
� � � ` F � H } F { J lC{ cef J qt` n F f E qR�GqtgKq zhM � L c H�F � qt`2{ F d�f J lC{ cef FIH � JKH J `Nf�d!qR�GkG{ F � � D EGJKH n F f E qR�%$
qtgoq zhM-JKH�L c H�F � qt` c�{IqtgKg F {|f J qt` qts?� F gog $ �R`Cq>� `$qh} F d+cef�qhd H � L k�f ch�G� H H qtn F d FIH f�d J {|f J qt` H qt`
f ECFIJ d�k H�F � D EGFIH�F d FIH f�d J {|f J qt` H d FIH kGgmf J `2f ��q ch� � ch`pf!c ztFIH /�f FIH f!c L4J g J f M ch`G�7c H�J n/}Cg F d!kGg F
sTqhd�{Iqtn�}�q H�J f J qt` � � F ��F d+chg F�� f F `C� F � F�� chn�}4g FIH ced F }Gd FIH�F `pf F � c H ch` F�� }Cgoqhd+cef J qt`7qtsrf EGF
}Cd+ch{|f J { chgjk�f J g J f M qts�f EGJKH n F f E qR�GqtgKq zhM �

d � � ` F � f F n/}�qhd;chg�qh} F d;cef�qhd � � ���	���	� � � JKH � F lC` F � � D ECJKH qh} F d;cef�qhd�{Iqtn L4J ` FIH�L qhf E H chs F f M
ch`C� }Gd!q z d FIH!H }Gd!qh} F d�f JKFIH � _ f-{ ch` L�F k H�F �'f�q H kG{I{ J `G{|f�g M � FIH {|d JKL�F ch`G� d F c H qt` c L qtk�f
H�MRH f F n H � J f E n qt`Gqhf�qt` J { H f!cef F � � F ��F d;chguf ECF qhd F n H ced F
ztJ	��F `2s\qhd,n ch` J }CkGgocef J ` z f EGJKH qh}�$
F d;cef�qhd �Gch`G� F�� chn�}Cg FIH ced F }Cd FIH�F `Nf F � J gKgok H f�d+cef J ` z f ECF {Iqt`G{ JKH!F ` FIH�H qts�}Cd!qNqts H�L c H!F � qt` f EGJKH
qh} F d+cef�qhd �

) � D EGF k H�F qts { F d�f J lC{ cef FIH s\qhd�f FIH f J ` z ch`G�/� F|L k ztztJ ` z {Iqtn�}�qt` F `Nf J n�}4g F n F `Nf!cef J qt` H?JKH�F�� chn;$
J ` F � ��� F }Cd FIH�F `Nf�c.{ E ced+ch{|f F d J C cef J qt`�qts4cwd FIH f�d J {|f F � {Ig\c H�H qtsG{ F d�f J l4{ cef FIH f E cef?} F d!n J f H f EGF
chkGf�qtn cef J { ztF ` F d+cef J qt` qts�c
f FIH f J ` z�E ced!` FIH�H sTqhd {Iqtn�}�qt` F `Nf J n�}Cg F n F `pf!cef J qt` H � D EGJoHrE ced $
` FIH�H �C{Iqt` H!JKH f J ` z qts�c H�H�F d!f J qt` H ch`G��f�d;ch{ F d F {Iqhd!� J ` ztH �G{ ch` � F f F {|f f EGF � J qtgocef J qt`$qts�{ F d!f!c J `



+

{Iqtn/}�qt` F `pf�}Gd!qh} F d�f JKFIH ch`G� { ch`��rced!`&qts�f ECF }�q H�H�JmL g F � J qtgocef J qt`&qts�qhf EGF d H � D EGF { ce} ch{�$
J f M f�q ztF ` F d+cef F f EGJKH f FIH f J ` z-E ced+` FIH�H chk�f�qtn cef J { chgKg M JKH f EGF d F s\qhd F c z d F cef L�F ` F lCf.f�q f EGF
}Cd!q z d+chn/n F dw� F|L k ztztJ ` z ch` J n�}Cg F n F `pf!cef J qt` �

S � D EGF c LCH f�d+ch{|f J qt` qts�{Iqtn�}�qt` F `Nf�{IqNqhd+� J `Ccef J qt`2} ced+ch� JKz n H c H�H�F d � J { FIH�JoH�F�� }Cgoqhd F � � D ��q
H!F d �RJ { FIH � f�qD� F ` H ch`G� goq ztJ { chgr{IgKqR{�� H+� ced F$H } F { J l F � ch`G� f ECF {Iqhd!d FIH }�qt`G� J ` z {Iqtn�}�qt` F `Nf
H } F { J lC{ cef J qt` H�ztJ	��F ` � � F d �RJ { FIH d F }Gd FIH�F `Nf L c H�J {�}Cd!qhf�qN{Iqtg H � EGF d F|LRM c�{Iqtgog F {|f J qt` qts3{Iqtn;$
}�qt` F `Nf H n c J `pf!c J ` H qhd FIH f!c L g JKH�EGFIH c H�M H f F n }Gd!qh} F d�f M �
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D EGJoH�H�F {|f J qt` }Gd FIH�F `Nf H c H n chgKg F�� chn�}4g F J gogKk H f�d+cef J ` z qtkGd�ce}G}Cd!q�ch{ E f�q�{Iqtn�}�qt` F `Nf H } F { J lC{ cef J qt` �
D EGJoH�F�� chn/}Cg F JKH J `pf F `C� F �/f�q ztJ	��F f EGF d F ch� F drc  4c � qhd3sTqhd f EGFwH } F { J lC{ cef J qt` goch` z kCc ztF }Gd FIH�F `Nf F �
J ` f EGF f EGFIH!JKH � D EGF-H!J n�}Cg J { J f M qts,f EGJKH/F�� chn�}Cg F } F d!n J f H f EGF ce}G}4g J { cef J qt` qts�n ch` M � J
� F d F `Nf
H } F { J lC{ cef J qt`$n F f E qR�GqtgKq ztJKFIH ce} ced�f s\d!qtn8qtk�d q*� ` �

~ qt` H�J � F d�c,{Iqtn�}�qt` F `Nf?� FIH�JKz ` F ��f�q H f�qhd F c x k F k F qts J `Nf FIztF d H � D EGJoH�x k F k F3JKH?H�E ced F �
chn qt` z
qhf EGF d {Iqtn�}�qt` F `pf H�J ` f EGF H�MRH f F n � D EGFIH�F {Iqtn�}�qt` F `Nf H n c M ch�G� ch` J `pf FIztF d�f�q-f EGF x k F k F qhd
d FIx k FIH f,f EGF � F g F f J qt` qts�f EGF�J `pf FIztF d�cef�f ECF ECF ch� qts f EGF�x k F k F � iGqhdBf EGJoH�H�J n�}Cg F�F�� chn�}Cg F �A� F
�Gq�`Gqhf.ch�G��d FIH�H f ECF k H�F qts�f EGF � chgKk FIH J `�f EGF�x k F k F �

D ECF � F {Igoced+cef J qt` qts�f EGJoH {Iqtn�}�qt` F `pf J ` c ~ V vF+ �U$�{Iqtn�}Cg J ch`pf H�M H f F n JKH$ztJ	��F ` J ` b d!q.$
z d+chn � � � � D EGJKH � F {Igoced+cef J qt` JKH k H!F � LRM f ECF kG`G� F d!g M J ` z d!kG`%$ f J n F�H�MRH f F n f�q }Gd!q � J � F c � ced JKF f M
qts�{|d!kG{ J chg s\kG`C{|f J qt`Cchg J f JoFIH JusTqhd F�� chn�}Cg F �uf EGF f M } F $�{ ECF {�� J ` z qts�}Cd!qN{ F �Ck�d F { chgKg H f�q-d F n/qhf F q L $
) F {|f H � f EGF n ced H�E chg J ` z qts9ced z kCn F `pf H sTqhd3f�d+ch` H n JoH�H�J qt` q ��F drf EGF ` F f ��qhd�� �Cch`G� f EGFwJ ` H f!ch`Nf J cef J qt`
qhd d F f�d JKF � chg9qts9f EGF f!ced ztF fwq L ) F {|f � ECF ` c d F n/qhf F d FIx k FIH f JKH d F { FIJ	��F � �
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E 1

b�d!q z d;chn � � � / � ~ V vF+ � � F {Ig\ced+cef J qt`-qts�c x k F k F q L ) F {|f �

D ECJKH � F {Igoced+cef J qt` �Gq FIH `GqhfI� E q>� F ��F d � }Gd!q �RJ � F ch` M-J `Cs\qhd!n cef J qt`-c L qtk�f f EGF�L�FIE c �RJ qhd qts?f EGF
{Iqtn�}�qt` F `Nf � D EGF n ch`G` F d J `-� EGJ { E f EGJKH {Iqtn�}�qt` F `Nf�{ ch` L�F k H�F � n�k H f L�F J `Gs F d!d F � sod+qtn ch`
J `GsTqhd!n chg
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� F ��F gKqh}4n F `pf JKH � JKH {Ik H!H�F � L d JKF  M � D EGJKH {Iqtn n F d!{ J chg H f!ch`G�Cced+� }Gd+q � J � FIH c�}Gd+ch{|f J { chg4{Iqt`Nf F�� frsTqhd
f EGF H } F { J lC{ cef J qt` n F f E qR�GqtgKq zhM � F }Gd!qh}�q H�F � D EGJoH { E ce}Gf F d�chg H q J `Nf�d!qR�GkG{ FIH f EGF `Cqhf!cef J qt` f E cef
� J gog L�F k H�F � J `�f EGF d F n c J `G� F drqts�f EGF f EGFIH!JKH �

_a` ~ E ce}Gf F d&)R� � F � FIH {|d JmL�F f EGF sTkG`G�Cchn F `pf!chg F g F n F `Nf H sTqhdB{Iqtn�}�qt` F `Nf H } F { J lC{ cef J qt`A/.{ F d $
f J lC{ cef FIH � D EGF sTkG`G�Cchn F `pf!chg�{ F d�f J lC{ cef FIH � �	� ������� �	���/� � �������Cch`G������� � ����� ��� � ced F � F lC` F � ch`G�
c/{Iqtgog F {|f J qt` qts ECJKztEGF d g F ��F guqh} F d+cef�qhd H � F d J	��F � � D ECFIH�F { F d�f J l4{ cef FIH ced F f EGF ` k H�F �$f�q�s\qhd+n chg J C F
f EGF { E ch`C` F g }Cd!qh} F d�f JKFIH qts f EGF n FIH�H c ztF }4c H�H�J ` z goc M�F d ��chgKqt` z � J f E7H qtn F {Iqhd!qtgKgoced JKFIH qts�f ECFIH�F
}Gd!qh} F d�f JoFIH ��i J `4chgKg M �(� F }Cd FIH�F `Nf ch`G� { E ced+ch{|f F d J C F H qtn F H } F { J chg { c H�FIH � � EGJ { E � F { chgKg ��� #.� %;�
�����9	�� !2���
	-�9� �NqtsGf ECFIH�F s\kG`C�Cchn F `Nf!chgR{ F d!f J lC{ cef FIH ��i J `CchgKg M � H qtn FrH } F { J chgR{ c H�FIH qtsGf ECFIH�F s\kG`C�Cchn F `%$
f!chg3{ F d�f J lC{ cef FIH ced F }Cd FIH�F `Nf F �7ch`G� { E ced;ch{|f F d J C F � � D ECJKHBH k L4H�F f�qtsr{ F d�f J l4{ cef FIH � F { chgKg ��� #.� %;�
�����9	�� !2���
	-�9� �

_a` ~ E ce}Cf F d S �I� F F�� chn J ` F n/qhd F {IgKq H�F g M f EGF � ���	���	� �2qh} F d+cef�qhd J `Nf�d!qR�GkG{ F � J `
f ECF }Gd F � J qtk H
{ E ce}Gf F d � D EGJKH JKH c ` F � qh} F d+cef�qhd�f E cef/{Iqtn LCJ ` FIH L qhf E H chs F f M ch`G�7}Gd!q z d FIH�H }Gd!qh} F d�f JKFIH J ` c
H�J ` z g F F�� }Gd FIH�H!J qt` � � qtn F f EGF qhd F n H s\qhd
f EGF n ch` J }CkGgocef J qt` qts F�� }Gd FIH�H!J qt` H J ` � qtg �RJ ` z � ���	���	� �
ced F }Cd FIH�F `Nf F � ch`G� }Gd+q ��F ` � � H ch` J gKgKk H f�d;cef J qt` qts3f EGF k H�F qts3f EGJKH qh} F d+cef�qhd �?c H kG{I{ J `C{|f�}Gd!qRqts
qtsuc
{ ch`Cqt` J { chg�� JKH f�d JmL k�f F � }Gd!q L g F n � f EGF,F ced!g JKFIH frn FIF f J ` z f J n F }Cd!q L g F n ��JKH�ztJ	��F ` � D q
s\kGd�f EGF d
J gKgok H f�d+cef F f EGF kGf J g J f M qts&� ���	�#�	� ��� � F k H�F f EGF f EGF qhd F n H qts f EGJKH { E ce}Gf F d�f�qB}Gd!q ��F f EGF {Iqhd!qtgKg\ced JKFIH
qts�f EGF { E ch`G` F g�}Gd+qh} F d!f JKFIHrztJ	��F ` J `�f ECF }Gd F � J qtk H { E ce}Gf F d �

_a` ~ E ce}Gf F d +N�9� F � FIH {|d JKL�F�E q>� { F d�f J lC{ cef F $ L c H!F � H } F { J lC{ cef J qt` H { ch` L�F k H�F � s\qhd.f EGF f FIH f $
J ` z ch`G� � F|L k ztztJ ` z qts {Iqtn�}�qt` F `Nf J n/}Cg F n F `Nf!cef J qt` H �-iCqhd F ch{ E s\kG`C�Cchn F `Nf!chg { F d�f J l4{ cef F ��f EGF
s\d+chn F ��qhd�� s\qhd J f H f�d+ch` H gocef J qt` J `Nf�q c&{IqtgKg F {|f J qt` qts,chk � J g J ced M � ced J c L g FIH ch`G� d+kG`%$ f J n F c H!H�F d $
f J qt` H JKHrztJ	��F ` � � J n�}Cg F { F d�f J lC{ cef FIH F `.)�q M ch` chkGf�qtn cef J {�n ce}G} J ` z
J `Nf�q/c�{Iqtn�}4g F f F f FIH f J ` z ch`G�
d!kG`�$ f J n F �rced!` J ` z E ced+` FIH�H s\qhdBc�{Iqtn�}�qt` F `Nf �BiGqhdB}Gd+qh} F d!f JKFIH f E cef,{ ch` L�F f FIH f F � � ��V��EV � H chs F f M
}Gd!qh} F d�f JoFIH+� �tf EGJKH�E ced+` FIH�H�JKH k H�F �
f�q ztF ` F d+cef F ch` F�� { F }Gf J qt`G� ECF `
f EGF }Gd!qh} F d�f M�JKH �RJ qtg\cef F � ��iCqhd
}Gd!qh} F d�f JoFIH f E cef { ch`C`Gqhf L�F f FIH f F � � �'V��EV �R}Cd!q z d FIH�H }Gd!qh} F d�f JoFIH+� �Nf ECJKH�E ced!` FIH�H�JKH k H!F � f�q ztF ` F d;cef F
d!kG`�$ f J n F �rced!` J ` ztH ch`G��f�d+ch{ FIH f E cef�ced F k H!F s\kGg4s\qhdr� F|L k ztztJ ` z � EGF `�c�{Iqtn�}�qt` F `Nf JKH3H k H } F {|f F �
qts L�FIJ ` z F d�d!qt` F qtk H �

_a` ~ E ce}Gf F d P �%� F,J `Nf�d!qR�GkG{ FwH�F d � J { FIH � � F d � J { FIH ced F sod FIx k F `Nf�g M $�k H�F � }4ced+ch� Joz n H sTqhd {Iqtn�}�q.$
` F `Nf J `Nf F d+ch{|f J qt` ch`G�${IqRqhd!� J `Ccef J qt` � D ��q H�F d � J { FIH ced F }Gd FIH�F `Nf F � J `�� F f!c J g /�f�qD� F ` H ch`G�$goq ztJ { chg
{IgKqR{�� H � 43ch{ E d F }Gd FIH!F `pf H c H�MRH f F n J ` � ced J ch`pf�f E cef { ch`G`Gqhf L�F kC` J gocef F d+chgog M z kCced+ch`Nf FIF � LNM c



�6f

H�J ` z g F {Iqtn�}�qt` F `NfI�jch`G� EGF `G{ F { ch`G`Gqhf L�F { ce}Gf�k�d F � LRM c H�J ` z g F {Iqtn�}�qt` F `Nf N H { F d�f J lC{ cef FIH � �.`
F�� f F `G� F � F�� chn�}4g F�JKHwztJ	��F ` f E cef J gKgKk H f�d;cef FIH f EGF k H�F qts H�F d �RJ { FIH � J ` }4ced�f J {IkGg\ced �Cf�qD� F ` H;� J ` f EGF
� F ��F gKqh}4n F `pfwqts�c�g\ced ztF d H�M H f F n �

_a` ~ E ce}Gf F d H?� ch`G� � �T� F }Ck�fuqtk�d H } F { J lC{ cef J qt`�n F f E qN�CqtgKq zhM f�q f ECF f FIH fI��k H�J ` zrJ fuf�qw� F ��F gKqh}
f ��q F�� f F `G� F � F�� chn�}Cg FIH � D ECF lCd H f JKH c,� JKH f�d JmL k�f F � chkG{|f J qt`�� J `8� EGJ { E {Iqtn�}�qt` F `Nf H�H k L n J f LCJ � H
kG`Nf J gGc � J `G` F d�ch`G� }Gd J { F ced F FIH f!c L g JKH!EGF � � D EGFrH�F {Iqt`G� JKH c�� JKH f�d JKL k�f F � L d+ch`G{ E ch`G� L qtkG`C�
f�d FIF
H�F ced!{ E � J `�� EGJ { E {Iqtn/}�qt` F `pf H ced F�ztJ	��F ` H k L f�d FIFIH f�q H�F ced!{ E c H � F gKg�c H } F d J qR� J {�k�}��Ccef FIH qt`
f EGF�L�FIH f L qtkG`C�-s\qtkC`G� � D EGFIH�F { E ce}Gf F d H�J gKgKk H f�d+cef F�L qhf E f ECF { F d�f J lC{ cef F $ L c H�F � H } F { J l4{ cef J qt` qts
J `G� J	�RJ �GkCchgh{Iqtn�}�qt` F `Nf H c H � F gKg c H f ECF {Iqtn/}�q H!J f J qt`Cchgp}Gd!qRqts H qts�f EGFIH�F3H } F { J lC{ cef J qt` H f�q FIH f!c L g JKH�E
}Gd!qh} F d�f JoFIH qts9f EGF�F `pf J d F�H�MRH f F n �

_a` ~ E ce}Gf F d � �%� F qtk�f�g J ` F H qtn F d F g\cef F � ��qhd�� � V,k�d d FIH�F ced!{ E�JKH {Iqtn�}4ced F �E� J f E H qtn F qts�f EGF
qhf EGF d.{Iqtn�}�qt` F `pf $ L c H�F � F8� qhd�f H f�q*��ced!� H {Iqhd�d F {|f.� JKH f�d JmL k�f F � H�M H f F n {Iqt` H f�d!kG{|f J qt` �

_a` ~ E ce}Gf F d �6f � � F {Iqt`G{IgKkG� F � J f E c H kGn/n ced M qts.qtk�d�lC`G� J ` ztH ch`G� c2� JKH {Ik H�H�J qt` qtswf EGF
k�f J g J f M qtsuqtk�d.ce}G}Gd!q�ch{ E � iGk�f�kGd F d FIH�F ced+{ E � J d F {|f J qt` H ced F chg H q/qtk�f�g J ` F � �
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_a`/f EGJKH { E ce}Cf F d �%� F � F lC` F qtk�d�n/qR� F g4qts�{Iqtn�}Ck�f!cef J qt` � ~ qtn�}�qt` F `Nf H ch`G� f EGF n FIH�H c ztF $ }4c H�H!J ` z
goc M�F d3f E d!qtk ztE � EGJ { E f EGF|M J `pf F d;ch{|f�ced F }Gd FIH!F `pf F ��qh} F d+cef J qt`Cchgog M � D EGF `Cqhf J qt` H qts H�MRH f F n H f!cef F �
cw{Iqtn�}�qt` F `pf�ch{|f J qt`��pch`C� cw{Iqtn�}Ck�f!cef J qt` ced F }Gd FIH!F `pf F � � � {Iqtn/n F d!{ J chg J ` H f!ch`G{ F qts f EGJKH n/qR� F g �
f EGF ~ V v2+ � H f!ch`G�Cced+� sTqhdw� JKH f�d JmL k�f F ��q L ) F {|f $ L c H�F � H�M H f F n � F ��F gKqh}Cn F `NfI� JoH � JKH {Ik H�H�F � � D EGJKH
{Iqtn/n F d+{ J chg H f!ch`G�4ced!� }Gd!q �RJ � FIH c }Gd+ch{|f J { chgB{Iqt`pf F�� f sTqhd-f EGF H } F { J lC{ cef J qt` n F f E qN�Gqtgoq zhM � F
}Gd!qh}�q H�F � D EGJKH { E ce}Gf F d.chg H q J `Nf�d!qN�CkG{ FIH f EGF `Gqhf!cef J qt` ch`C��`Cqhf!cef J qt`Cchgj{Iqt` ��F `pf J qt` H f E cef � J gKg L�F
k H�F � J `�f EGF d F n c J `G� F d qts�f EGF f EGFIH�JoH �

����
 = �����j� ���+��"��
�7= ���3� �
�+��� �,�7� � 	/� �

_a`�f EGJKH�H�F {|f J qt`�� � F ztJ	��F ch` J `Gs\qhd+n chg ��qh} F d+cef J qt`Cchg�q ��F d � JKF � qts qtk�d n/qR� F g�qts {Iqtn�}Ck�f!cef J qt` � D EGF
n/qR� F g JKH x k J f FBztF ` F d+chg?ch`G� JKHwH cef JKH l F � LNM c � ced JoF f M qts?{Iqtn/n F d!{ J chgKg M c � c J goc L g F�H�MRH f F n H � D EGF
z q�chg�qts�f EGJoHwH�F {|f J qt` JKH f�q J `Nf�d!qR�GkG{ F�H qtn F qts�f EGF f F d!n J `GqtgKq zhM ch`G� ztJ	��F
H qtn F {Iqt`Nf F�� fBsTqhd,f EGF
� J `G� H qts H�M H f F n H ch�G�Gd FIH�H�F � J `�f EGJKH f EGFIH�JoH �

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

� � JKH f�d JKL k�f F � H�MRH f F n {Iqt` H�JKH f H qts?c
{IqtgKg F {|f J qt`$qtsu{Iqtn�}�qt` F `Nf H � ~ qtn/}�qt` F `pf H ced F�J n�}Cg F n F `Nf F �
LRM }Gd+q z d+chn H f E cef F ch{ E d FIH!J � F,J `-c H�J ` z g F ch�G��d FIH�HrH }4ch{ F � E c ��F gKqR{ chg H f!cef F � ch`G� E c ��F c f E d F ch�
qts {Iqt`Nf�d!qtg � � F � F l4` F ch` �0#.� %)��#$��� 	"�
	���!
� !L]"!E�K�E	 f�q L�F
H kG{ E c }Gd!q z d+chn � D E cef JKH ��ch` J n�}Cg F $
n F `Nf!cef J qt` q L ) F {|f JoH c�{Iqtn�}�qt` F `Nf f E cef d FIH!J � FIHrJ `-c H!J ` z g F ch�G��d FIH�HrH }4ch{ F �

�.` J n/}Cg F n F `Nf!cef J qt` q L ) F {|f JKH ch` q L ) F {|f J ` f ECF f�d+ch� J f J qt`Cchg H�F ` H�F / _ f { ch` L�F$H�FIF ` c H c
{IqtgKg F {|f J qt` qts��Ccef!c$ch`G�2sTkG`G{|f J qt` H � { chgKg F � #$��	 ��!E�>� � f E cef�n ch` J }4kGgocef F f ECJKH �Ccef!c �,V,` F qts�f ECFIH�F
n F f E qR� H3JKH � FIH�JKz `Ccef F ��c H f EGF ��!H�X��	���/@�E	"!
� � D EGF {Iqt` H f�d!kG{|f�qhd JKH3F�� F {IkGf F �E� EGF ` f ECFwJ n/}Cg F n F `%$
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run-time system

signals from

local data: Q

constructor: Queue(){...}

Component Queue

add(int){...}

remove(){...}

i JKz kGd F\d � � / 43ch{ E n F f E qN� JKH c
f!ced ztF f.s\qhd H!JKz `Cchg H s\d!qtn@f EGF d+kG`%$ f J n F,H�M H f F n �

f!cef J qt` q L ) F {|f JoH lGd H f J ` H f!ch`pf J cef F � � D EGF qhf EGF d
n F f E qR� H ced F F���F {Ik�f F � c H c$d FIH kCgmf�qts H�Joz `Cchg H
ztF ` F d+cef F � LRM f EGF d!kG`�$ f J n F H�MRH f F n � D EGF|M ced F�J � F `Nf J l F � LNM c sTkG`G{|f J qt`7`Cchn F ch`G� c g JKH f�qts
ced z kGn F `pf f M } FIH �

iGqhd F�� chn/}Cg F �9{Iqt` H!J � F d,f EGF {Iqtn�}�qt` F `NfB� JKH {Ik H�H�F � J ` � F {|f J qt` � �,+�qts f ECF }Gd F � J qtk H { E ce}Cf F d
f E cef J n�}Cg F n F `pf H c x k F k F � D EGJoH {Iqtn�}�qt` F `pf E c H gKqR{ chgp�4cef!c � f EGF � ced J c L g F �N� ch`G��f E d FIF n F f E qR� H /
c {Iqt` H f�d!kG{|f�qhd��9c n F f E qN� f�q F ` x k F k F ch` F g F n F `pf � � 	�	
� -!�" � � ��ch`G�2c n F f E qR� f�q�� FIx k F k F ch`
F g F n F `Nf � �������
������� � � D ECF goc H f�f ��q n F f E qN� H ced F�F�� F {IkGf F � J ` d FIH }�qt` H�F f�q H�Joz `Cchg H s\d!qtn f EGF
d!kG`�$ f J n F,H�M H f F n ��_a`$i JKz k�d F\d � � � F ch{ E JKH � F } J {|f F � c H c
f!ced ztF f.s\qhd f ECFIH�FBH�JKz `4chg H �

�.` J n�}Cg F n F `pf!cef J qt` q L ) F {|f JKH chgK�rc M H�J `2qt` F qts�f&�3q H f!cef FIH /Bch{|f J	��F qhd J �Gg F �B_ ` J f J chgKg M � J f JKH
ch{|f J	��F � �.`�ch{|f J	��FrJ n�}Cg F n F `pf!cef J qt`�q L ) F {|f E c H ch` F�� F {IkGf J ` z f E d F ch��qtsG{Iqt`Nf�d!qtgGch`G�
{ ch`
} F d!sTqhd!n
f EGF sTqtgKgKq*� J ` z qh} F d+cef J qt` H /
� � _ f { ch`-{ E ch` ztF ch` M$F g F n F `Nf qts J f H gKqR{ chg H f!cef F � J `G{IgKkG� J ` zBL�F {Iqtn J ` z�J �Gg F�� �
d � _ f�{ ch` H�F `G� n FIH�H c ztFIH f�q {Iqtn�}�qt` F `pf H J ` f ECF H�M H f F n � �@n FIH�H c ztF JKH c$d FIx k FIH f�s\qhd f EGF
f!ced ztF f J n�}4g F n F `Nf!cef J qt`$q L ) F {|f f�q F���F {Ik�f F qt` F qts J f H n F f E qR� H �

D EGF gKqN{ chg H f!cef F qtsBch` J n�}4g F n F `Nf!cef J qt` q L ) F {|f J `G{IgKkG� FIH f ECF � chgKk FIH qtsBchgog J f H � ced J c L g FIH ��f EGF
EGJKH f�qhd M qts?n FIH�H c ztFIH f E cef J f E c H H�F `Nfwch`G�$qts?n FIH!H c ztFIH f E cef E c ��F�L�FIF ` � F g J	��F d F ��f�q J fI�Cc H � F gKg
c H � EGF f EGF d J f JKH ch{|f J	��F qhd J �Gg F �

�.` J �Gg F�J n/}Cg F n F `Nf!cef J qt`
q L ) F {|fI�Nqt`�f EGF qhf ECF d E ch`G�����Cq FIH `Cqhf EGJ ` z.F�� { F }Cf ��c J f�s\qhd�c H!JKz `Cchg �
� H�JKz `4chg JKH ztF ` F d+cef F � FIJ f EGF d LRM f EGF � F g J	��F d M qtsBc&n FIH�H c ztF qhd LRM f EGF d!kC`%$ f J n F$H�M H f F n J `
d FIH }�qt` H!F f�q H qtn FwH f J n kGgKk H�LRM f EGF F ` �RJ d!qt`Gn F `Nf � �EV (7V �Nch` J ` H f�d!kCn F `pf�� F f F {|f H c�{ F d�f!c J ` {|d J f J { chg
}Gd FIH!H k�d F �Cqhd,c/{IqtkG`Nf��Gq*� `-f J n F d F�� } J d FIH+� � � H�JKz `Cchg9{ chk H�FIH ch` J �Gg F�J n�}Cg F n F `pf!cef J qt` q L ) F {|fwf�q
L�F {Iqtn F ch{|f J	��F ch`G� L�FIztJ ` F���F {Ik�f J ` z f ECF n F f E qR� H } F { J l F � LRM f ECFBH�JKz `Cchg �

_a`$qtk�d H�J n�}Cg F n/qN� F g ��qt`Gg M ch` J �Gg F.J n�}Cg F n F `pf!cef J qt`$q L ) F {|f { ch` � F f F {|fwc H�Joz `Cchg � �w` ch{|f J	��F
qt` F { ch`C`Gqhf }Gd!q L�F f EGF d+kG`%$ f J n F,H�M H f F n@f�q � JKH {Iq ��F d J s�c H�JKz `Cchg JoH } F `C� J ` z �
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4�ch{ E n F f E qR� qts�c�{Iqtn�}�qt` F `pfB{Iqhd!d FIH }�qt`G� H f�q-c�f!ced ztF f s\qhd H�Joz `Cchg H.LNM f EGF d!kG`�$ f J n F
H�M H f F n$�
c H � FIH {|d JmL�F � c L q ��F � � F { chgKg�f EGFIH!F f!ced ztF f H���� W 	"�
��(U��	 � � H!J `G{ F f EGF|M {Iqhd�d FIH }�qt`G� f�q$ch` J `Nf F d $
s]ch{ F s\qhd�d F n/qhf F }Gd!qR{ F �Gk�d F { chgKg H � v b ~ N H+� � D EGFIH�F
v b ~ f!ced ztF f H ced F f EGF n F { E ch` JKH n � ECF d F|LNM
qt` F {Iqtn/}�qt` F `pf�{ ch` J ` � qD� F n F f E qR� H qtsrch`Gqhf ECF d ��� {Iqtn�}�qt` F `Nf J ` � qD� FIH qhf ECF d�{Iqtn�}�qt` F `Nf H N
n F f E qR� H�LRM H�F `G� J ` z c$n FIH�H c ztF f E cef H } F { J l FIH / � J\� � EGJ { E n F f E qR� JKH f�q L�F/J ` � qD� F ��� � JoJ\� f EGF
ced z kGn F `pf H f�q2f EGJoH n F f E qN�j� ch`G� � JKJKJ\� f EGF�J � F `Nf J f M qts f EGF {Iqtn�}�qt` F `Nf H�F `G� J ` z f EGF n FIH!H c ztF �
D EGF n FIH!H c ztF $ }4c H�H�J ` z goc M�F d JoH d FIH }�qt` H�JmL g F sTqhd�f�d+ch` H }�qhd�f J ` z f EGJKH n FIH!H c ztF f�q J f H � FIH f J `Ccef J qt`
ch`G� H!JKz `Cchg J ` z f EGF ce}G}Gd!qh}Gd J cef F,v b ~ f!ced ztF f �

iGqhd F�� chn�}Cg F � J s 
  �������"� JoH c�d F s F d F `G{ F f�q ch` J ` H f!ch`G{ F qts�f EGF � &.�'&.� {Iqtn�}�qt` F `Nf�� FIH {|d JmL�F �
c L q ��F � ch` v b ~ J ` � qR{ cef J qt` J ` ch` J n�}Cg F n F `Nf!cef J qt` goch` z k4c ztF-H kG{ E c H ~���� n JKztE f�f!c.� F f EGF
sTqhd!n /
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� F {Iqt` H�J � F drf EGF�J � F `pf J f M qtsuf ECF�H�F `G� F d f�q L�F�J n�}Cg J { J f�g M }4ced�f qtsuf EGFBJ ` � qR{ cef J qt` �
~ qtn/}�qt` F `pf�n F f E qR� H �Gq `Gqhf E c ��F c d F f�k�d!` � chgKk F � D EGF ch{|f J qt` qts J ` � qD� J ` z ch` v b ~ JKH

`Gqt` L gKqR{�� J ` z � D EGF n FIH�H c ztFBJKH�H�F `Nfrch`C��f EGF,H�F `G� J ` z {Iqtn�}�qt` F `Nfr{Iqt`pf J `Rk FIH F���F {Ik�f J qt` J n/n F � J $
cef F g M � � n F f E qN� � J f E c/d F f�kGd!` � chgKk F { ch` L�F�J n�}Cg F n F `pf F � � J f E c { chgKg $ L ch{��-}Gd+qhf�qN{Iqtg � D EGF
J ` � qN{ cef J qt` qts�f EGF n F f E qN� J `G{IgKkC� FIH f EGF J � F `pf J f M qts�f EGF J ` � qD� F d � � EGF `/f EGF n F f E qR�/{Iqtn�}Cg F f FIH �
c n FIH!H c ztF JKH H�F `pf f�q f EGF-J ` � qD� F d {Iqt`Nf!c J ` J ` z f EGF d FIH kGgmf � +�M ��c J f J ` z sTqhd/f EGJKH d FIH kGgmf
f�q L�F
d F f�k�d+` F ����f EGF�J ` � qD� F d,ch{ EGJoF ��FIH f ECFBF8� F {|f,qts H�M `G{ E d+qt`Gqtk H H�F n ch`pf J { H �3_a`-qhd!� F d f�q/}Cd FIH�F `Nf f EGF
H�J n/}Cg FIH f n/qR� F gA� J f E ztF ` F d;chguce}G}Cg J { c LCJ g J f M ��� F �Gq/`Cqhf J `G{IgokG� F�H�M `G{ E d!qt`Gqtk H H!F n ch`pf J { HwJ ` qtk�d
n/qR� F g�� J d F {|f�g M �

D ECF n FIH�H c ztFIHwF�� { E ch` ztF � LRM {Iqtn/}�qt` F `pf H { ch` L�F � JKF � F � c H FIJ f ECF d qt` F ��c M-v b ~ d FIx k FIH f H
qhd c H n FIH�H c ztFIH qt`/c H�M `G{ E d+qt`Gqtk H { E ch`C` F g H � J f E
J `�l4` J f F H goch{�� � D EGF f ��q�n/qN� F g H ced F�FIx k J � chg F `NfI�
ch`G� � F � J gKg4k H�F f EGF c H�H qN{ J cef F � f F d!n J `CqtgKq zhM�J `pf F d!{ E ch` ztF c L g M �

~ E ch`G` F g H ced F z kCced+ch`Nf FIF �7f�q � F g J	��F d�n FIH!H c ztFIH � J f E qtk�f�gKq H�H �?�Gk�}Cg J { cef J qt`��9qhd
{Iqhd�d!kG}Gf J qt` �
D EGJoH � F g J	��F d M JKH�z kCced+ch`Nf FIF �/f�qBqR{I{Ik�d J ` H qtn F lC` J f F � L k�f�kG` L qtkG`G� F ���ef J n F � � F �Cq�`Gqhf H } F { J s M
c H } ced�f qts�f EGF n/qR� F gA� EGF f ECF d qhd `Gqhf n FIH�H c ztFIH ced F � F g J	��F d F � J `$f EGF qhd!� F d H�F `Nf � � qtn F�J n�}Cg F $
n F `Nf!cef J qt` H qts9f EGF n FIH�H c ztF $ }4c H!H�J ` z goc M�F d n c M }Gd!q �RJ � F qhd!� F d F �$� F g J	��F d M � qhf EGF d H n c M `Cqhf � � F
d F s F d f�q f EGJKH { E ced+ch{|f F d J C cef J qt` qts�f EGF n FIH�H c ztF $ }4c H!H�J ` z goc M�F d�c H f EGF �7��%+� <H���#"3�
�������+� %&� �I� � V,f EGF d
� F g J ��F d M � JKH { J }Cg J ` FIH ced F }�q H�H�JKL g F � H kG{ E c H s]chkGgmf M qhd/`Gq JKH�M { E ch`C` F g H � L k�f/ced F `Gqhf ch�G��d FIH�H�F �
EGF d F �

� F c H�H qR{ J cef F c { E ch`G` F g � J f E c EGJoH f�qhd M qts�ch{|f J qt` H / c H�FIx k F `G{ F%$ qts,� F g J	��F d JoFIH ch`G� c
H�FIx k F `G{ F'& qts H�F `C� H � � F � J gKg�chg H q�k H�F f ECF s\qtgogKq>� J ` z s\kG`C{|f J qt` H qt`$f EGFIH!FBEGJKH f�qhd JKFIH /



�>S

 �7��% � ch`G� �E���1	 � � D EGF sTqhd!n F d � gocef�f F d � }Gd F � J { cef F JoH f�d!k F2F�� ch{|f�g M � ECF `'f EGF EGJKH f�qhd M
{Iqt`Nf!c J ` H c�� F g J ��F d M � H�F `C� � ch{|f J qt` �

 �7��%+� ch`G� �E���1	�� � D EGF sTqhd!n F d � gocef�f F d ��J `Nf FIztF d sTkG`G{|f J qt` JKH f EGF `RkGn L�F d?qtsC� F g J	��F d M � H!F `G� �
ch{|f J qt` H J `�f ECF�EGJKH f�qhd M �

 �7��% ch`G� ����� 	 � D ECF sTqhd!n F d � g\cef�f F d � s\kC`G{|f J qt`7d F f�k�d!` H f ECF � chgKk F qts f EGF goc H f�n FIH!H c ztF
� F g J	��F d F � � H�F `Nf � � D q2d F s F d�f�q&c }4ced�f J {IkGgoced�� F g J	��F d M � H�F `G� � ch{|f J qt` J `7f EGF$EGJKH f�qhd M ��f EGF
H!FIx k F `C{ F $ � &���JoH H k LCH {|d J }Gf F � ��iCqhd F�� chn�}Cg F � $ ��� � JKH f EGF � chgKk F qts�f EGF lGd H f n FIH!H c ztF
� F g J	��F d F ���?ch`G� & � �E���1	������ � JKH f EGF � chgKk F qts�f ECF goc H f�n FIH�H c ztF�H�F `Nf � � EGF ` f EGF d F E c H
`Cqhf L�FIF ` c � F g J	��F d M � H�F `G� � ch{|f J qt`���f ECF�� chgKk F qts �7��% � �E���1	 ��JKH
H f J gog � F lC` F �AJ J f JKH ch`
ced LCJ f�d+ced M�� chgok F { E q H!F ` s\d!qtn@f EGF n FIH�H c ztF f M } F qtsuf EGF { E ch`G` F g �

 �7��%+# � D EGJKH s\kG`C{|f J qt`2d F f�k�d!` H f ECF � chgKk F qts�f EGF
z d F cef FIH f n FIH�H c ztF � F g J	��F d F � ��_ f JoH k H�F �
J ` {Iqt`.)�kG`G{|f J qt`E� J f E n/qt`Gqhf�qt` J { { E ch`G` F g H � ch`G� EGF `G{ F f ECF n FIH!H c ztF f M } F.E c H ch` qhd!� F d J ` z
d F gocef J qt` � �

� { E ch`G` F g JKH kG` JKx k F g M�J � F `Nf J l F � LNM f E d FIF f EGJ ` ztH / � JT� f EGF J � F `Nf J f M qts�f EGF H�F `G� F d � � JKJ\� f EGF
J � F `Nf J f M qts?f EGF d F { FIJ ��F d �jch`G� � JKJoJ\� f EGF `Cchn F qts�f EGF�v b ~ f!ced ztF fwf E cef JKH f EGF � FIH f J `Ccef J qt` � D EGF
ce}G}Cg J { cef J qt` qtsjf EGF c L q ��F sTkG`G{|f J qt` H �pf EGF `j� H } F { J l FIH f EGFIH�F } JKF { FIH qts J `Gs\qhd+n cef J qt` �?iGqhd F�� chn/}Cg F �
sTqhd c
{Iqtn�}�qt` F `pf & ch`G�-c
{Iqtn/}�qt` F `pf � � J f E n F f E qR� # � �7�E%&� � &�� �	� # � JKH f EGF `RkGn L�F d�qts
n FIH�H c ztFIH f E cef E c ��F,L�FIF `$� F g J	��F d F ��qt`�f EGF { E ch`G` F g s\d!qtn & f�q � cef v b ~ f!ced ztF f # � V,s\f F `��
f EGFIH�F sTkG`G{|f J qt` H � J gKg L�F k H�F � J `�c {Iqt`Nf F�� f J `E� EGJ { E qt` F qhdrn/qhd F qts�f EGFIH!F } ced�f H qtsjf EGF { E ch`C` F g
J � F `Nf J f M { ch` L�F kG`G� F d H f�qRqN� J n/}Cg J { J f�g M sod+qtn {Iqt`Nf F�� fI� J ` � EGJ { E { c H�F f E cef�}4ced!f � J gKg L�F qtn J f�f F � �
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_a` ch` q L ) F {|f $�qhd JKF `pf F � }Gd+q z d+chn/n J ` z goch` z kCc ztF ��ch` q L ) F {|f JKH � FIH {|d JmL�F � LRM ch` J `pf F d!s]ch{ F � F {Igoc5$
d+cef J qt` � � J n J goced+g M � J ` qtkGd n/qR� F g�qts4� JKH f�d JmL k�f F � H�MRH f F n H �Rc,{Iqtn�}�qt` F `Nf JKH � FIH {|d JmL�F � LNM � E cef � F
{ chgKgjc ��!
#b��!H�I��� 	 �L�9���E���+� 	��'!H� � � {Iqtn�}�qt` F `Nfr� FIH {|d J }Gf J qt`�{Iqt`pf!c J ` H f EGF sTqtgKgKq>� J ` z�J `Gs\qhd+n cef J qt`A/
� J\� c � F {Igoced+cef J qt` qts�{Iqt` H f�d+kG{|f F � f M } FIH k H�F � J ` � F {Igoced+cef J qt` H qts�goqN{ chg � ced J c L g FIH ch`G� {Iqt` H f!ch`Nf H
c H � F gKg c HrJ `�ced z kCn F `pf H qts9f EGF {Iqtn/}�qt` F `pf N H n F f E qN� H � � JKJT� c g JKH f�qtsjgKqR{ chg�{Iqt` H f!ch`Nf H � � JKJKJT� c�g JKH f
qts?gKqR{ chg � ced J c L g FIH � � J	�G� c�g JoH frqts v b ~ f!ced ztF f H � � �G� c�g JKH f�qts�{Iqtn�}�qt` F `Nf H f�qG� EGJ { E f ECJKH {Iqtn�}�q.$
` F `Nf { ch` H!F `G� n FIH!H c ztFIH � ch`C� � � J\� c/g JoH frqts�{ F d�f J lC{ cef FIH � � EGF ` c
} ced�f J {IkGgocedwg JKH f JKH F n/}Gf M � f EGF
{Iqhd�d FIH }�qt`C� J ` z F `pf�d M2J ` f EGF {Iqtn�}�qt` F `Nf�� FIH {|d J }Gf J qt` JKH qtn J f�f F � � � M `pf!ch{|f J { chgKg M �uc�{Iqtn�}�qt` F `Nf
� FIH {|d J }Gf J qt` E c H f EGF s\qhd+n ztJ	��F ` J `$b d!q z d+chn d � � �

� F �Gq/`Gqhfw}Gd FIH�F `Nf.c H f�d J {|fws\qhd!n chg J C cef J qt` qts?f EGFBH�M `pf!c � qts�{Iqtn/}�qt` F `pf.� FIH {|d J }Cf J qt` H � D EGF
`Gqhf!cef J qt`
k H!F � JKH c n JK� f�k�d F qts H qtn F {Iqtn/n/qt` H f�d!kC{|f�k�d FIH sod!qtn }�qh}CkGgoced9}Gd!q z d+chn/n J ` z goch` z kCc ztFIH
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E

b d!q z d+chn d � � / � M `pf!c � qts�c�{Iqtn�}�qt` F `Nf � FIH {|d J }Cf J qt` �

H kG{ E c H ~ ��� ch`G�Bb�c H { chg �?iGqhd F�� chn�}4g F � � ced J c L g FIH ced F � F {Ig\ced F � J `�c�b�c H { chg H f M g F � J f E c � ced J c L g F
`Cchn F sTqtgKgKq>� F � LNM c {IqtgKqt` ch`G� f EGF f M } F qts�f EGF � ced J c L g F � ~ qtn n F `pf HwL�FIztJ `B� J f E ����� � J ` f EGF
H f M g F qts ~�� � {Iqtn/n F `Nf H �

D ECF s\kC`G�Cchn F `Nf!chgGf M } FIH ced F f E q H�F qts�n ch` M }Gd!q z d+chn/n J ` z goch` z k4c ztFIH /�{ E ced+ch{|f F d H � J `pf FIztF d H �
ch`G�  Cq�cef J ` z }�q J `pf � chgKk FIH � D ECF {Iqt` H f�d!kG{|f F � f M } FIH ced F chg H q s]chn J g J ced>/ H f�d!kG{|f�k�d FIH �,ced�d;c M H �
H�FIx k F `G{ FIH �Rch`G� H�F f H qtsCsTkG`G�Cchn F `pf!chgRqhd�{Iqt` H f�d!kC{|f F �
f M } FIH � ~ qtn�}�qt` F `pf H ced F f EGF n H�F g ��FIH f M } FIH �
D EGF lGd H f H�F {|f J qt`&qts�c�{Iqtn�}�qt` F `Nf,� FIH {|d J }Gf J qt`2chgogKq>� H f ECFIH�F {Iqt` H f�d!kC{|f F � f M } FIH f�q L�F `4chn F � �
D EGFIH!F `Cchn FIH { ch` f EGF ` L�F k H�F � J `-f EGF � F {Igoced+cef J qt`-qts?n F f E qR� H ch`G�-gKqR{ chg � ced J c L g FIH �

� H ch` F�� chn�}Cg F �Rd F { chgKg4f EGF {Iqtn�}�qt` F `Nf3� FIH {|d J }Gf J qt` ztJ	��F ` J ` ~ E ce}Gf F d � � ch`G� d F } F cef F � EGF d F
J `Bb d!q z d+chn d � dt� � D EGF d F ced F `GqwgKqR{ chg�f M } FIHuJ `�f EGJKH � FIH {|d J }Cf J qt` L�F { chk H�F `Gq {Iqt` H f�d+kG{|f F � f M } F ced F
`Cchn F � � ��V��EV �ef EGF qt`Gg M ced z kGn F `pfuf�qwc n F f E qN� JKH c sTkG`G�4chn F `pf!chg�f M } F ch`G�Bf EGF qt`Gg M gKqR{ chg � ced J c L g F
E c H f M } F�H�FIx k F `G{ F qts J `Nf FIztF d H+� � D EGJKH {Iqtn�}�qt` F `Nf E c H c H�J ` z g F gKqN{ chg � ced J c L g F �9c H�FIx k F `G{ F qts
J `Nf FIztF d H { chgKg F � � �TM F�� fI�pf EGF�v b ~ f!ced ztF f H �
	�	 � -��� ��ch`C� �������
�������rced F g JKH f F � � D EGF & � ����	"������	
x kCchg J lC{ cef J qt`2f E cef�ce}G} F ced H chs\f F d F ch{ E v b ~ f!ced ztF f�d F s F d H f�q f EGF n FIH�H c ztF � F g J	��F d M � JoH { J }Cg J ` F
f E cef JoH c H�H kGn F � � ��V��EV �GkG`Gqhd!� F d F � L k�frd F g J c L g F � F g J	��F d M qts?n FIH�H c ztFIH;� � D EGF { F d!f J lC{ cef FIH H!F {|f J qt`
{Iqt`Nf!c J ` H }Gd!qh} F d�f JoFIH f E cef � J gKg L�F � JKH {Ik H�H�F � J ` ~ E ce}Gf F d ) � � EGF d F f EGF n F ch` J ` ztH qts �!� �.� � - � �� �
	"��) � � �
	�	#�p��	��") � � �������
���*�N�Cch`G� $ � � 	�	#� � -�� ced F chgKgu� F lC` F � � � D EGF d F n c J ` J ` z/H�M n L qtg H � H kG{ E
c H������ �uf EGF g F ` z f E qts c H�FIx k F `G{ F � � � � ch`G� f EGF kC` J	��F d H chg x kCch`pf J lC{ cef J qt` � �*-�� ��� - �N� ced F
c H�H kCn F �$f�q L�F kG`G� F d H f�qNqR�$s\d!qtn8{Iqtn/n/qt` n cef EGF n cef J { chgj`Gqhf!cef J qt` ch`G�-k H c ztF �

����� �B� � � �	� � �w* ��	 � �
	�� �

� s]c J d J `pf F d!g F c � J ` z H!F n ch`pf J { H�JoH k H!F � f�q d F }Gd FIH!F `pf�f EGF L�FIE c � J qhd�qts�c � JoH f�d JmL kGf F � H�M H f F n �
D E cef JKH � c/{Iqtn�}Ck�f!cef J qt` JKH � F lC` F �-f�q L�F ch` J `GlC` J f F�H�FIx k F `G{ F qts�ch{|f J qt` H � 4�ch{ E ch{|f J qt` J `$f EGF
H�FIx k F `G{ F
JKH ch` ch{|f J qt`2} F d!s\qhd+n F � LRM c�{Iqtn�}�qt` F `Nf J ` f EGF
H�M H f F n � D EGF s]c J d!` FIH�H d FIx k J d F n F `pf
JKH f E cef J swch` ch{|f J qt` JoH�F `Cc L g F ��� F ��F `pf�kCchgog M7FIJ f EGF d�f EGF ch{|f J qt` ce}C} F ced H�J `7f EGF f�d+ch{ F � �'V �6V � JKH
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b�d!q z d;chn d � d / ~ qtn�}�qt` F `pf � FIH {|d J }Gf J qt`�sTqhdwc H!E ced F � x k F k F �

chgKgKq*� F �2f�q F���F {Ik�f F�� qhd J f�{ F c H�FIH f�q L�F F `Cc L g F � �8V,k�d�n/qR� F g�} F d!n J f H f E d FIF � J `G� H qts�ch{|f J qt` H /
� J\� c-{Iqtn�}�qt` F `Nf { ch`7n/qR� J s M J f H gKqR{ chg H f!cef F � � JKJ\� c {Iqtn�}�qt` F `Nf�{ ch` H�F `G� n FIH�H c ztFIH f�q qhf EGF d
{Iqtn�}�qt` F `Nf H ��ch`G� � JKJoJ\� f EGF n FIH!H c ztF $ }4c H�H�J ` z goc M�F d/{ ch` � F g J	��F d/c n FIH�H c ztF � � F {Iqt` H!J � F d
f EGF
� F g J ��F d M qts?c
n FIH�H c ztF f�q L�F cef�qtn J { � J f E f EGF�F���F {Ik�f J qt` qtsuf ECF c H�H qR{ J cef F �-n F f E qR� � � J n J goced!g M �
� F {Iqt` H!J � F d f ECF�F `Nf J d F F�� F {Ik�f J qt` qts�c n F f E qR� f�q L�F ch` cef�qtn J { ch{|f J qt` �2� F `G{ F ��n F f E qR� H ced F
d FIx k J d F ��f�q/f F d!n J `Ccef F �

D ECF�H f!cef F qts f EGF�H�M H f F n$��c H � F lC` F � c L q ��F � JKH f EGF�H f!cef F qts f EGF�J `G� J �RJ �CkCchg�{Iqtn�}�qt` F `Nf H
ch`G� f EGF H f!cef F qts�f ECF n FIH!H c ztF $ }4c H�H�J ` z goc M�F d �BiCqhd�f EGF n FIH�H c ztF � F g J ��F d M � JKH { J }Cg J ` FIH � FIH {|d JmL�F �
c L q ��F �Gf ECF�H f!cef F qtsjf ECF n FIH�H c ztF $ }4c H!H�J ` z goc M�F d JKH sTkG`G{|f J qt`Cchgog M � F f F d!n J ` F � LNM f EGF,H f!cef F qtsuf EGF
J `G� J	�RJ �GkCchgj{Iqtn�}�qt` F `Nf H � D EGF {Iqtn�}Ck�f!cef J qt` L�FIztJ ` H,J ` H qtn F�J ` J f J chg H f!cef F � EGF d F f EGF n FIH!H c ztF $
}4c H�H!J ` z goc M�F d E c H `Gqhf�� F g J	��F d F � ch` M n FIH�H c ztFIH ch`G��f EGF {Iqtn/}�qt` F `pf H f!cef FIH ced F chgKgN� F f F d!n J ` F � LNM
f EGFIJ d J ` J f J chg J C cef J qt` �(4�ch{ E ch{|f J qt`
f EGF `�n ce} H f EGF {Ik�d�d F `Nf H f!cef F f�qBc,` F � H f!cef F � � {Iqtn�}CkGf!cef J qt`��
f EGF d F sTqhd F ��{ ch` FIJ f EGF d L�F �RJoF � F ��c H c H�FIx k F `G{ F qtsjch{|f J qt` H qhdrc H f EGF {Iqhd!d FIH }�qt`G� J ` z�H�FIx k F `G{ F qts
H f!cef FIH �

� H JKH {Iqtn n/qt` � J f E H kG{ E H�F n ch`Nf J { H �
� F } F d+n J f H f�k�f�f F d J ` z � P � �3}4c ztF d P f � � D E cef JKH �rc
H�M H f F n JoH chgKgKq>� F �$f�q/�Cq/`Gqhf EGJ ` z sTqhdwch` ced LCJ f�d+ced M L k�frlC` J f F `NkGn L�F d qts H f F } H �
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D EGJoH H�F {|f J qt`�}Gd FIH�F `pf H c�{Iqtn/n F d!{ J chgKg M c � c J goc L g F }Gd+qN�GkC{|f f E cef�{ ch` L�F k H�F ��c H ch` J n�}Cg F n F `pf!c5$
f J qt`-qts�qtk�d n qN� F gjc H � FIH {|d JKL�F �$c L q ��F �

����
 ��� � � ��� � � �

D EGF V L ) F {|fU� ch`Cc ztF n F `Nf �.d+qtk�} � V � � � �rc H s\qhd+n F � J ` ���t�t� c H c
{Iqt` H qhd�f J kGn@qts J `G�Ck H f�d JKFIH �
kG` J ��F d H�J f JKFIH ��ch`C� d FIH�F ced!{ E goc L qhd+cef�qhd JKFIH �
_ f H n F n L�F d H!EGJ } {Ik�d�d F `Nf�g M `NkGn L�F d H n/qhd F f E ch` � + f
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H qts\f �rced F ��F `G�Gqhd H ��� F ��F gKqh} F d H ��ch`G� d FIH�F ced!{ EGF d H � J `G{IgKkG� J ` z / �w}G}Cg F ~ qtn�}4k�f F d � y,JKztJ f!chg64 x k J }�$
n F `NfI� � F �wg F f�f $�b�ch{��tced!����_a`pf F d+`Ccef J qt`Cchg + k H�J ` FIH!H � ch{ EGJ ` FIH � � J {|d+q H qtsofI� M F f H { ce} F ~ qtn/n kG` J $
{ cef J qt` H �LMwq ��F gKg � � J g J {Iqt` �.d+ce} ECJ { H �Cch`G� � kC` � qts\f � D EGF n ch`G�Ccef F qts9f EGJoH qhd z ch` J C cef J qt` E c HrL�FIF `
f�q }Gd!qtn/qhf F f EGF f EGF qhd M ch`G��}Gd+ch{|f J { F qtsjq L ) F {|f�f F { E `CqtgKq zhM sTqhd3f EGF � F ��F gKqh}Cn F `Nfrqtsj� JKH f�d JmL k�f F �
{Iqtn�}CkGf J ` z H�M H f F n H � V,` F qts.f EGF n q H f H�JKz ` J lC{ ch`Nf/{Iqt`pf�d JKL k�f J qt` H
LRM f EGF V � � E c H�L�FIF ` c
H f!ch`G�4ced!� sTqhdr� JKH f�d JmL k�f F �/q L ) F {|f $ L c H!F � H�MRH f F n H �%�R`Cq>� `$c H ~ V vF+ � � �t� � ��_ `Nf�d!qR�GkG{ F � J ` ���t�R� �
f EGF ~ V vF+ � H } F { J lC{ cef J qt` � F lC` F � f EGF n J �G�Cg F ��ced F f�q H k�}G}�qhd�f.� JKH f�d JKL k�f F �-q L ) F {|f�{Iqtn/n kG` J $
{ cef J qt` � � F ��F d+chg J n�}Cg F n F `pf!cef J qt` H qts?f EGJKHwH f!ch`G�Cced+� L�F { chn F c � c J goc L g F�H qRqt` chs\f F d � �.�Gqh}Gf F � J `
���t� +N��c�d F �RJKH!J qt`2qts�f EGF�H } F { J l4{ cef J qt` � ~ V v2+ � d � f�� � F lC` F � f EGF d FIx k J d F n F `Nf H sTqhd J `Nf F d!qh} F d $
c LCJ g J f M,L�F f � FIF `
f EGFIH�F3J n�}Cg F n F `pf!cef J qt` H � ~ k�d�d F `Nf�g M �hn ch` M {Iqtn/n F d!{ J chg J n�}4g F n F `Nf!cef J qt` H qts�f EGF
~ V vF+ � d � f$H f!ch`G�Cced!�&ced F c � c J goc L g F � H kG{ E c H V.d LCJ � � LNM _�V M � � � c JKH�J3+ d!qD� F d � LRM c JKH!JKztF ` J { � �
� V ��� y � V � � LRM _ `Nf F d!`Ccef J qt`Cchg + k H!J ` FIH�H � ch{ ECJ ` FIH+� �(V vF+ b gKk H � LNM � F � g F f�f $�b�ch{��hced!� � �uch`G�
V L ) F {|f + d!qD� F d � LNM�y,JKztJ f!chg 4 x k J }Cn F `Nf � �
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��f3f EGF {Iqhd F qts ~ V vF+ � JKH ch` q L ) F {|f3d FIx k FIH f L d!qD� F d3f E cef J `pf F d!{ F }Cf H f EGF � JKH } cef�{ E qtsjc�n F f E qR�
J ` � qN{ cef J qt` ch`G� JKH d FIH }�qt` H�JmL g F sTqhd/lC`G� J ` z f EGF f!ced ztF f�q L ) F {|f f E cef J n�}4g F n F `Nf H f EGF n F f E qR���
n ced H!E chg J ` z ch`G�'� F n ced H!E chg J ` z f EGF ced z kGn F `Nf H ��ch{|f J	� cef J ` z f EGF n F f E qR���.ch`G� d F f�kGd!` J ` z f EGF
d FIH kCgmf �2_ `7f EGF goch` z kCc ztF qts f EGF ~ V v2+ � H } F { J lC{ cef J qt`��?f EGF {Iqtn�}�qt` F `Nf JKH�H k J ` z f EGF n F f E qR�
d FIx k FIH f JKH f EGF �E%+�'���1	 �!� ECJ g F f EGF � FIH f J `Ccef J qt`${Iqtn�}�qt` F `Nf qtsuf EGF d FIx k FIH f JKH f EGF ������<
��� �

D ECF d F ced F f ��q n F { E ch` JoH n H � EGF d F|LNM f EGJKH � JoH }4cef�{ E { ch` qN{I{IkGd � D EGF lGd H f JKH � J c�c
� M `Cchn J {
J ` � qN{ cef J qt` J `Nf F d!s]ch{ F � D EGJKH�J `pf F d+sTch{ F } F d!n J f H c {Ig JKF `NfBf�q {Iqt` H f�d!kG{|f
c-n F f E qN� J ` � qR{ cef J qt` cef
d!kG` f J n F �4d F f�d JKF � J ` z f ECF n F f E qR� H�JKz `Ccef�k�d F sod+qtn ch` J `Nf F d!sTch{ F d F }�q H�J f�qhd M ch`C� ce}G} F `G� J ` z f EGF
d FIx k J d F � ced z kCn F `pf H f�q c�� M `Cchn J { H f�d!kC{|f�k�d F L�F s\qhd F
JKH!H k J ` z f EGF d FIx k FIH f � D ECF H!F {Iqt`G�&n F { E $
ch` JKH n JKH � J c H f�k L ch`C� H � F g F f�qt` {IqN� F f E cef JKH H f!cef J { chgog M&ztF ` F d+cef F � s\d!qtn�ch` q L ) F {|f J `Nf F d!s]ch{ F
� FIH {|d J }Gf J qt` � � z d+ce} EGJ { chg�d F }Gd FIH�F `Nf!cef J qt` qts9f EGJoH }Gd!qR{ FIH�H JKHrztJ ��F ` J `$i JKz k�d F\d � d �

+ qhf E ce}G}Gd!q�ch{ EGFIH d FIx k J d F f EGF � F lC` J f J qt`�qts J n�}Cg F n F `Nf!cef J qt`Bq L ) F {|f J `pf F d+sTch{ FIH � f EGF sTqhd!n F duf�q
{|d F cef F d F }�q H�J f�qhd JKFIH qts J `Nf F d!sTch{ F,J `Cs\qhd!n cef J qt` ch`G��f EGF gocef�f F drf�q ztF ` F d+cef F f ECFwH f�k L ch`C� H � F g F f�qt`
{IqR� F�� ��b�ced�f�qtspf ECF ~ V vF+ � � F l4` J f J qt` JKH c kG` J	��F d H chgtgoch` z kCc ztF sTqhd9f ECJKH }Ck�d!}�q H!F � D EGJKH goch` z kCc ztF �
� `Gq>� `�c H _ y 7 � sTqhd�_ `Nf F d!s]ch{ F.y,F lC` J f J qt` 7uch` z kCc ztF�� ��}Cd!q � J � FIH f EGF,H�M `Nf!c � d FIx k J d F �/f�q
� FIH {|d JKL�F
f EGF�H�JKz `4cef�k�d FIH qts n F f E qN� H f E cef/{ ch` L�F�J ` � qD� F � qt` ch` q L ) F {|f � � H ch` F�� chn�}Cg F ��d F { chgKg�f EGF
H�E ced F � x k F k F F�� chn�}Cg F k H�F � J ` ~ E ce}Gf F d � � D ECF _ y 72� F l4` J f J qt`�qts�f EGJoH q L ) F {|f JoH d F } F cef F � EGF d F
J `$b d!q z d+chn d �*) �

�.gKg ~ V vF+ � J n�}Cg F n F `Nf!cef J qt` HrJ `G{IgKkG� F ch`-_ y 7 } ced H�F d d FIH }�qt` H�JmL g F s\qhdwf�d+ch` H g\cef J ` z ch`-_ y 7
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b�d!q z d;chn d �*) / �.`$_ y 7 � F lC` J f J qt`�qtsuf ECF � &*�'&.� J `pf F d!s]ch{ F �

� F lC` J f J qt` J `Nf�q H f�k L {IqR� F ch`G� H � F g F f�qt`'{IqN� F � D EGF H f�k L {IqN� F JKH c {Iqtgog F {|f J qt` qts�s\kG`C{|f J qt` H
{ chgKg F � LRM f EGF {Ig JoF `pf,f�q J ` � qD� F c d F n/qhf F n F f E qR� � D EGF J ` � qR{ cef J qt` J ` f EGF {Ig JoF `pf�{IqR� F
JKH f EGF `
J � F `Nf J { chgCf�q ch` J ` � qN{ cef J qt`�qtsjcBgoqN{ chg n F f E qR���pf ECF qt`Gg M � J � F d F `G{ FrL�FIJ ` z f E cef�f EGF f!ced ztF f�qts�f EGF
J ` � qN{ cef J qt` JKH c�d F n/qhf F q L ) F {|f � D EGF
H � F g F f�qt` {IqN� F
JKH c�s\d+chn F ��qhd�� f E cef�f EGF�J n�}4g F n F `Nf�qhd,qts
f EGFwH�F d ��F d3}Gd!q z d+chn {Iqtn�}Cg F f FIH ��_a` ztF ` F d+chg �NsTqhd F ch{ E n F f E qR� J ` f EGF _ y 72� F l4` J f J qt`��pc�s\kC`G{|f J qt`
JKH {|d F cef F � LRM f EGF _ y 7 }4ced H!F dwf E cef,f!c.� FIH f EGF d FIx k J d F � ced z kGn F `pf H �,_ f JoH f EGF d FIH }�qt` H!JmLCJ g J f M qts
f EGF }Cd!q z d+chn/n F drf�q {IqN� F f EGF�L qN� M qtsuf EGF sTkG`G{|f J qt` H q/c H f�q�}Gd!qR�GkG{ F f EGF � FIH�J d F ��d FIH kGgmf �

iGqhd F�� chn�}Cg F � {Iqt` H�J � F d3f EGF _ y 7 � F l4` J f J qt`�qts � &.�'&.� J ` b d!q z d+chn d �*) ��_ + � N H � V � � y � V �
J n�}4g F n F `Nf!cef J qt`-qts?f EGF ~ V v2+ � H f!ch`G�4ced!�$}Gd!qR�GkG{ FIH f EGF�H � F g F f�qt` {IqR� F�ztJ ��F ` J `-b d!q z d+chn d � S
s\d!qtn f EGJKH _ y 7�� F lC` J f J qt` � D EGF } ced H�F duch�G� H9H qtn F � V �B$ H } F { J lC{?{IqN� F ch`G��}Cd!q � J � FIH f&�3qws\kC`G{|f J qt`
f F n�}Cg\cef FIH sTqhd f EGF }Gd!q z d;chn/n F d f�q/{Iqtn/}Cg F f F � qt` F s\qhd �
	�	 ����ch`G� qt` F sTqhd������#� ��� � �
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�.gmf E qtk ztE ~ V vF+ �8}Gd!q � J � FIH c `Ccef�k�d+chg3{Iqt`Nf F�� f/sTqhd�f ECF n F f E qN�CqtgKq zhM }Gd!qh}�q H�F � J ` f EGJKH f EGF $
H�JKH �?qtkGd n F f E qN�Gqtgoq zhM JKH `Gqhf {Iqt`GlC` F � f�q f ECJKH {Iqt`Nf F�� f � _a`G� FIF �j��ch` M J n/}Cg F n F `Nf!cef J qt`7qtsrf EGF
n/qR� F gGsTqhd�� JoH f�d JmL kGf F � H�MRH f F n H }Gd FIH!F `pf F � J `�f EGJKH { E ce}Gf F d JKH�H k J f!c L g F sTqhd�f EGF ce}G}Cg J { cef J qt`�qts�qtk�d
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i JKz kGd F ) � � / �.` F�� chn/}Cg F f�d+ch{ F qts F���F {Ik�f J qt` s\qhd f ECF������ ������� �� {Iqtn�}�qt` F `Nf �

Increment

Composition of Increment and Double

Double

d c

x

(x+1)*2
inc() dbl()x+1

i Joz k�d F ) � d / ~ qtn�}�q H�J f J qt`�qts ����� �"����� �" ch`G�%$.� &�(*)��/{Iqtn/}�qt` F `pf H �

2 � ��� / � 2 ��� ��� �
D EGF�H�F {Iqt`C��{ c H�F f E cef ztJ	��FIH d JKH�F f�q�gKqR{ chgKg M ��F d J l4c L g F ����� � ����� ��� }Gd!qh} F d�f JKFIH?JKH f EGF k H!F qts {IgKqR{�� H
LRM {Iqtn�}�qt` F `Nf H � � {IgKqN{�� JoH qts\f F `-k H!F � f�q ztF ` F d+cef F c�f J n F $�qtk�f H!JKz `Cchg9� EGF `�f EGF {Iqtn�}�qt` F `Nf JKH
J `Nf F d+ch{|f J ` z � J f E f EGF qtkGf H�J � F ��qhd!gK� � �6V+(LV �4c/� JKH ����d J	��F qhd,c�k H�F d � � � kG{ E ch` F ` �RJ d+qt`Gn F `Nf n c M
qhd�n c M ` F ��F d�}Gd!q �RJ � F f EGF d FIx k J d F � J `�}4k�f � D q�� F chg?� J f E f EGJKH kG`G{ F d�f!c J `Nf M �9c�{Iqtn�}�qt` F `Nf�{ ch`
k H�F c�f J n F $�qtk�f f�q/f F d!n J `Ccef F �rc J f J ` z s\qhd J `�}Ck�f3f E cef n c M ` F ��F dw{Iqtn F �

iGqhd F�� chn�}Cg F � {Iqt` H�J � F d�c�� JKH f�d JmL k�f F � H�MRH f F n f E cef3}Gd!q �RJ � FIH c H�J n�}4g F f ��q.$ �rc M {Iqtn/n�kC` J { c5$
f J qt` g J `���s\qhd.k H�F d H � D EGF g J `!� JKHwFIH f!c L g JKH!EGF � � EGF ` c�d FIx k FIH f LNM qt` F k H�F d f�q J ` J f J cef F c H�FIH!H�J qt`
JKH ch{I{ F }Cf F � LRM f EGF qhf EGF d.k H�F d � D EGFBv b ~ f!ced ztF f H.J ` � qtg ��F � J ` H�FIH�H!J qt` J ` J f J cef J qt`$ced F�H�E q>�w` J `
b�d+q z d+chn ) � S � D EGF�H�J n�}4g F f�qh}�qtgoq zhM qts�f EGJKH ce}C}Cg J { cef J qt` JoHrJ gKgKk H f�d+cef F � J `$i JKz k�d F ) �*) �

��{Iqtn�}�qt` F `Nf f E cef E c H d F { FIJ	��F �2c�d FIx k FIH f.s\qhd,c H�FIH!H�J qt` `Cqhf J l FIH f ECF k H�F d,ch`G�B�rc J f H s\qhd�c
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i JKz kGd F ) �*) / D qh}�qtgKq zhM qts?{Iqtn/n kG` J { cef J qt`$g J `�� L�F f � FIF ` k H�F d H �

� F { JKH!J qt` � EGF f ECF dBf�q ch{I{ F }Gf
qhd�d F ) F {|f�f EGF d FIx k FIH f � D EGF k H�F d � E q>� F ��F d ��n c M `Cqhf L�F }Gd FIH�F `Nf
ch`G� J ` f EGJKH { c H�F f EGF d FIx k FIH f H!E qtkGgK� L�F d F ) F {|f F � � D EGF {Iqtn�}�qt` F `Nf.n k H f.f EGF d F sTqhd F z kCced+ch`Nf FIF
f E cef F ��F `Nf�kCchgKg M c d F }4g M qts H qtn F � J `G� JKH.H�F `pf � D EGJKH.z kCced+ch`Nf FIF�JKHwF�� }Gd FIH!H�F � LNM f ECF sTqtgKgKq*� J ` z
{ F d�f J l4{ cef F /
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D EGJoH3z k4ced+ch`pf FIF { ch` L�F�J n�}Cg F n F `pf F � J `�ch` M `NkCn L�F d qtsR��c MRH f E cef }Gd!q �RJ � F c
f J n F $�qtk�f H!JKz `Cchg �
�.`Gqhf EGF dF��c M f�q J gKgKk H f�d+cef F f EGF d+qtg F qts�{IgKqR{�� H,JKH f�q�{Iqt` H�J � F d,c�d F }Cd FIH�F `Nf!cef J qt` qts�c {Iqtn�}�q.$

` F `Nf N H }Gd+qhf�qN{Iqtg � �'{Iqtn/n/qt` d F }Gd FIH!F `pf!cef J qt` qts c�}Gd!qhf�qR{IqtgCsTqhd3c�{Iqtn/n kG` J { cef J ` z�H�M H f F n JoH f E cef
qtsrc�lC` J f F�H f!cef F n ch{ EGJ ` F � S )G� PTP � �Hf � �?� EGF d F f EGF f�d+ch` H!J f J qt` H {Iqhd�d FIH }�qt`G� f�q-{Iqtn/n kG` J { cef J qt`
ch{|f J qt` H � �'V �6V � f EGF�H!F `G� J ` z ch`C� d F { FIJ �RJ ` z qts�n FIH�H c ztFIH;� � ) )�� � ~ qt` H�J � F dwc�f M } J { chgu{Ig JKF `pf $ H!F d ��F d
n/qR� F g � � ECF d F c H�F d ��F d/q L ) F {|f;�rc J f H�J ` c �Cqhd!n ch`Nf H f!cef F sTqhd/ch` v b ~ d FIx k FIH f � � EGF ` H kG{ E
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c2d FIx k FIH f JKH � F g J ��F d F ��� f ECF ce}G}Gd!qh}Cd J cef F n F f E qR� JKH F�� F {Ik�f F � � }�q H�H�JmL g M d FIH kCgmf J ` z2J ` H!F ��F d+chg
n FIH�H c ztFIH
L�FIJ ` z-H�F `Nf � ch`G� f ECF H�F d ��F d d F f�k�d!` H f�q J f H �Cqhd!n ch`Nf H f!cef F � �@}Cd!qhf�qN{Iqtg3sTqhd H kG{ E c
H�M H f F n JKH d F }Gd FIH�F `pf F � J `�i JKz k�d F ) � S � � F `G� J ` z c n FIH�H c ztF�JKH � F `Cqhf F � � J f E c
n J `Rk H�H!JKz `�� � EGJ g F
f EGF � F g J	��F d M qts�c�n FIH�H c ztF�JoH � F `Gqhf F � � J f E c
}CgKk HrH!JKz ` �
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i JKz kGd F ) � S / � H�F d ��F d N H }Gd!qhf�qR{Iqtg J `-c/{Ig JKF `Nf $ H�F d ��F d H�M H f F n �
� H c�{Iqt` H!FIx k F `C{ F qtsuqtkGd n/qR� F g�qts?{Iqtn�}Ck�f!cef J qt`j��f�d+ch` H�J f J qt` H sod+qtn c H f!cef FBL�FIztJ ` � J f E f EGF

� F g J ��F d M qts c�n FIH�H c ztF � D EGFIH�F H f!cef FIH � J �Gg F � �rc J f � �9ch`G� ��c J f dt� {Iqhd!d FIH }�qt`G� f�q��Cqhd!n ch`Nf H f!cef FIH
� EGF d F f EGF q L ) F {|f JKH �rc J f J ` z s\qhd�f EGF � F g J	��F d M qtsCch` v b ~ d FIx k FIH f � D EGF � F g J	��F d M n c M�L�F s\qtgogKq>� F �
LRM�H qtn F `NkCn L�F d qts H�F `G�-ch{|f J qt` H �

iGqhd c f J n F $�qtkGfI�tf EGF {Iqtn/}�qt` F `pf?k H�FIH f EGF {IgKqN{���f�q ztF ` F d+cef F c H�JKz `Cchg � D EGJoH9H�JKz `4chg JKH n/qR� F g F �
c H f EGF � F g J	��F d M qts�c
n FIH�H c ztF �3iGqhd F�� chn�}Cg F � f EGF }Gd!qhf�qR{IqtgjsTqhdrf EGF +.-!��/ {Iqtn�}�qt` F `Nf JKH�ztJ	��F ` J `
i JKz k�d F ) �,+ ��_a`/f EGFwH f!cef F�� � -� �� �pf EGF {Iqtn�}�qt` F `pf �rc J f H f�q�d F { FIJ	��F c H�JKz `Cchg4sod!qtn FIJ f EGF d3f EGF k H�F d
qhdBf EGF {IgoqN{�� ��_as�f EGF k H�F d��Gq FIH `GqhfBd F }4g M ��f EGF g J `!�-d FIx k FIH f JKH d F ) F {|f F � � +3F { chk H�F f EGF {IgKqR{�� JKH
f�d!k H f F �/f�q ztF ` F d+cef F c H�JKz `Cchg ��f EGF {Iqtn/}�qt` F `pf { ch`�kG` J gocef F d+chgKg M z kCced+ch`Nf FIF f E cef f EGFwH f!cef F�� � -  ��
JKH f�d+ch` H�JKF `Nf0/
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i JKz k�d F ) �,+ /�b d!qhf�qR{Iqtg9sTqhd f EGF,+*-���/ {Iqtn/}�qt` F `pf �

�.` F�� chn�}Cg F qtsjc � ��� � ��� }Gd!qh} F d�f M/JKH f E cef3f EGFwH�MRH f F n E c H f F d!n J `Ccef F ��� qhd�f E cef�c�n FIH�H c ztF.E c H
L�FIF `-� F g J ��F d F � �
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D EGF d F JKH c H k L f�g F � JKH f J `G{|f J qt` L�F f � FIF `7f EGF `Cqhf J qt` qts J ` � ced J ch`Nf�c H � FIH {|d JmL�F � c L q ��F ch`G� f EGF
`Gqhf J qt`7qts � chgK�rc M H f�d!k F � � _a` } ced�f J {IkGgoced��?c }Gd F � J { cef F f E cef JKH chgK�rc M H f�d!k F�J `7c {Iqtn�}CkGf!cef J qt`
n c M L�F f�qRq � F c.� f�q L�F }Gd!q ��F ` f�q L�F J ` � ced J ch`Nfwk H�J ` z f EGF c L q ��F � F lC` J f J qt` � D ECF � JKH f J `G{|f J qt`
{ F `Nf F d H ced!qtkG`C��f EGF {Iqt` H�J � F d;cef J qt`�qts9d F ch{ E c L g F�H f!cef FIH ch`G� JKH�F g J n J `Ccef F � LNM f EGF ch�Gqh}Gf J qt`$qts?c
H k L4H f J f�k�f J qt`$c ��J qtn H�J n J goced�f�q�f E cefwqts � Mw_ D "�gKq ztJ { � ��� � ��� � P � � �
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F�� { FIF � f E cef {Iqt` H f!ch`Nf �

S � D EGF � J ��F d F `G{ F,L�F f � FIF ` ��ch`G� " JKH ch` k�}G} F d L qtkG`G��qt` E q*� n kG{ E � { ch` J `G{|d F c H�F�J `
qt` FBH f F } �

D EGF � �������	� � qh} F d+cef�qhd JoH � F lC` F � J ` f F d!n H qts H f!c LCJ g J f M � J ` � ced J ch`G{ F �rg F ch� H $ f�q � ch`G� c �������
}Gd!qh} F d�f M �

� � � ���	������� " � $ W �	 � � � /K/ � ��� � ��� $ � � � �G� $ W � � � � � /K/ � ��� � ����$ � " � ��� $ W �
� �	�4��������� ��� $ � ��� " � $ W � � � � /K/ � " � � � � � �G� $ W �
� � � � /K/ " � � � ��� � ������� ��� � �
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D ECF � ���	���	� �&qh} F d+cef�qhd JKH3J `pf F d FIH f J ` z c H3J f3{Iqtn LCJ ` FIH�L qhf E H chs F f M ch`G��}Gd!q z d FIH�H }Cd!qh} F d�f JKFIH �
_ fB{ ch` L�F k H�F � f�q H kG{I{ J `G{|f�g M � F lC` F f EGF }Gd!qh} F d�f JKFIH qts H qtn F {Iqtn�}�qt` F `Nf H ch`G�j� J `2}4ced�f J {IkGgoced �



) S
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sTqhd!n chg J C F f EGF n FIH!H c ztF $ }4c H�H�J ` z goc M�F d�� FIH {|d JmL�F � qh} F d;cef J qt`CchgKg M J ` f EGF }Gd F � J qtk H { E ce}Cf F d � � F
c H�H qR{ J cef F � c { E ch`G` F g(� J f E c EGJKH f�qhd M qts ch{|f J qt` H / c H�FIx k F `G{ F $ qts�� F g J ��F d JKFIH ch`C� c H�FIx k F `G{ F
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ch{|f J qt` H J `�f ECF�EGJKH f�qhd M �

 �7��% ch`G� ����� 	 � D ECF sTqhd!n F d � g\cef�f F d � s\kC`G{|f J qt`7d F f�k�d!` H f ECF � chgKk F qts f EGF goc H f�n FIH!H c ztF
� F g J	��F d F � � H�F `Nf � � D q2d F s F d�f�q&c }4ced�f J {IkGgoced�� F g J	��F d M � H�F `G� � ch{|f J qt` J `7f EGF$EGJKH f�qhd M ��f EGF
H!FIx k F `C{ F $ � &���JoH H k LCH {|d J }Gf F � ��iCqhd F�� chn�}Cg F � $ ��� � JKH f EGF � chgKk F qts�f EGF lGd H f n FIH!H c ztF
� F g J	��F d F ���?ch`G� & � �E���1	������ � JKH f EGF � chgKk F qts�f ECF goc H f�n FIH�H c ztF�H�F `Nf � � EGF ` f EGF d F E c H
`Cqhf L�FIF ` c � F g J	��F d M � H�F `G� � ch{|f J qt`���f ECF�� chgKk F qts �7��% � �E���1	 ��JKH
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f EGF }Gd!qh} F d�f JKFIH f E cef�sTqtgKgKq>� s\d!qtn f EGF�H�F `G� F d�� JoH { J }Cg J ` F
ced F�L c H!F �/qt`
f EGF � F c.� FIH f�n FIH!H c ztF $�� F g J	��F d M � JoH { J }Cg J ` F � kG`Gqhd+� F d F ��� F g J ��F d M�� � D EGFIH!F }Gd!qh} F d�f JKFIH
chg H q E qtgK� � J f E qhd!� F d F �-� F g J ��F d M �
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J `G{|d F c H�J ` z qhd�� F {|d F c H�J ` z � D ECJKH }Cd!qh} F d�f M d FIx k J d FIH f E cefrc�}4ced�f J chg qhd!� F d L�F � F lC` F ��qt` f ECF f M } F
qts?f EGF � ced J c L g F � D EGF qhd!� F d J ` z d F g\cef J qt` JKH f M } J { chgKg M kG`C� F d H f�qRqN�$s\d!qtn f EGF f M } F � iGqhd F�� chn/}Cg F �
J s?f EGF � ced J c L g F�JKH ch` J `pf FIztF d�� f ECF qhd!� F d J ` z d F gocef J qt` JKH f EGF k H kCchg � qh} F d+cef�qhd J ` f EGF J `pf FIztF d H �
_as9f EGF � ced J c L g F�JKH c�{ E ced+ch{|f F d �4f EGF qhd!� F d J ` z d F gocef J qt`$n JKztE f L�F f EGF chgm} E c L�F f J {,qhd!� F d J ` z �

� qt`Gqhf�qt` J { J f M JKH ch` J n/}�qhd!f!ch`pf�}Cd!qh} F d�f M s\d FIx k F `pf�g M k H�F � J `/f EGF }Gd+qNqts H qts�� JoH f�d JmL kGf F � � ch`G�
H�FIx k F `Nf J chg ��H�MRH f F n H � �@{Iqtn/n qt` ce}C}Cg J { cef J qt` qts n/qt`Gqhf�qt` J { J f M&JKH f EGF � F lC` J f J qt`&qts c-n F f�d J {
� chg H qE� `Gq>� ` c H c � ced J ch`pf,sTkG`G{|f J qt` � s\qhdBc {Iqtn�}Ck�f!cef J qt` � � n F f�d J { n F c H kGd FIH f ECF � JKH f!ch`G{ F � J `
H qtn F
H�F ` H�F ��f�q$c l4`Cchg z q�chg �B_ `2{Iqt`.)�kG`G{|f J qt` � J f E L qtkG`C� F �G` FIH�H � c�n/qt`Gqhf�qt` J { n F f�d J { JKH k H�F �
f�q FIH f!c L g JKH�E f E cef.c�{Iqtn�}Ck�f!cef J qt`-` F ��F dwn q ��FIH sTk�d�f ECF d sod!qtn8f EGF lC`Cchg z q�chg �

� qt`Gqhf�qt` J { J f M$JKH c H } F { J chg�{ c H�F qts�c � ����� }Gd+qh} F d!f M � D ECF sTch{|f f E cefwc � ced J c L g F 	 JKH n/qt`Gq.$
f�qt` J { chgog M J `C{|d F c H�J ` z { ch` L�F�F�� }Gd FIH!H�F �-c H sTqtgKgKq*� H /

� �D� /K/ � � � � � ������� � � � � �w� � ) � �t�
�
� F � J gKg k H�F f EGF sTqtgKgKq*� J ` z `Gqhf!cef J qt`$f�q F�� }Gd FIH�H f ECFBH�J n�}4g F { F d!f J lC{ cef F qts�n/qt`Gqhf�qt` J { J f M /
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D EGF l4`CchgGced z kGn F `Nf � f EGF {Iqtn/}�qt` F `pf � � J gKg k H kCchgog MBL�F kG`G� F d H f�qNqR�
sod+qtn {Iqt`pf F�� f � iGqhd F�� chn/}Cg F �
4 x kCcef J qt` ) � �t� { ch` L�F � d J f�f F `A/
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D EGJoH `Gqhf!cef J qt` E c H f EGF ch� � ch`Nf!c ztF qts F g J n J `Ccef J ` z f ECF/x k4ch`pf J l4{ cef J qt` f E cef JKH d FIx k J d F � LRM f EGF
� � ��� s\qhd+n�kGg\cef J qt` �

� EGF ` f EGF qhd!� F d J ` z d F gocef J qt` qt` f EGF f M } F qts�f EGF�� ced J c L g FBJ ` x k FIH f J qt` JKH `Cqhfwq L �RJ qtk H � J f JKH
H } F { J l F �-chgoqt` z � J f E f EGF n/qt`Gqhf�qt` J {�{ F d!f J lC{ cef F �


 ��� �"� � � ��� ��� ����� ���

� H n F `pf J qt` F �&c L q ��F � L qtkG`G� F �G` FIH�HwJKH qtsof F `&k H�F � J `2{Iqt`.)�kC`G{|f J qt` � J f E n/qt`Gqhf�qt` J { J f M f�q EGF gm}
FIH f!c L g JKH�E f F d!n J `Ccef J qt` � D EGF n F f�d J {�n�k H f L�F n/qt`Gqhf�qt` J { chgKg M&J `G{|d F c H�J ` z � � F {|d F c H�J ` zp� � L k�f J f
n k H f�chg H q L�F lC` J f F ch`C� L qtkG`C� F � c L q ��F � L�F goq>� � � � � H � J f E n qt`Gqhf�qt` J { J f M �Nch`
qhd!� F d J ` z d F gocef J qt`
JKH d FIx k J d F �$s\qhd f ECF f M } F qtsuf ECF,L qtkC`G� � ced J c L g F �

+ qtkG`G� F �G` FIH�HBJoH c H chs F f M }Cd!qh} F d�f M ��_ f JKH c H } F { J chg�{ c H�F qtsrch` �	�4� � ����� ��� }Gd!qh} F d�f M ��iCqhd
F�� chn�}Cg F �Gf ECF sTch{|fwf E cefwc � ced J c L g F 	 JoHrL qtkG`G� F �-c L q ��F�LNM�H qtn F�� chgok F + { ch` L�F�F�� }Gd FIH�H�F � c H
sTqtgKgKq>� H /
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� F �Cq�`Gqhf J `Nf�d!qN�CkG{ F ch` M�H } F { J chg H�M `Nf!c � f�q F�� }Gd FIH�HrL qtkG`G� F �C` FIH�H �

� EGF ` f EGF qhd!� F d J ` z d F gocef J qt` qt` f EGF f M } F qts�f EGF�� ced J c L g FBJ ` x k FIH f J qt` JKH `Cqhfwq L �RJ qtk H � J f JKH
H } F { J l F �-chgoqt` z � J f E f EGFBL qtkC`G� F �G` FIH!H { F d!f J lC{ cef F �
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�.` /�� 8�/@�H� 	�� ! ��� � �����$}Gd!qh} F d�f M�JKH qt` F f E cef?�Gq FIH `Gqhf�{Iqt`pf!c J ` ch` M sod FIF � ced J c L g FIH �uiGqhd F�� chn/}Cg F �
f EGF { F d�f J l4{ cef F ztJ	��F ` J ` � F {|f J qt` ) � d � d f�q H } F { J s M f E cef�f ECF 
�� - )�� � �����*���7{Iqtn/}�qt` F `pf$n k H f
L�F {Iqtn F f EGJ `�� J ` z chs\f F d F cef J ` z ��c H /
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D EGJoH { F d�f J l4{ cef F �Cq FIH `Gqhf d FIx k J d F/x kCch`Nf J lC{ cef J qt` q ��F d ch` M � ced J c L g FIH � D EGF � ced J c L g FIH ���  �-�� �
ch`G�  � -���/*-!� � ced F gKqR{ chg � ced J c L g FIH qts 

� - )�� � � � �*�
�/ch`G�-f EGF d F ced F `Cq/�GkGn/n M � ced J c L g FIH �

M.q H } F { J chg H�M `Nf!c �7JoH d FIx k J d F � f�q2� JoH f J ` z k JoH�E f EGFIH�F { F d�f J lC{ cef FIH � D EGF|M ced F�H�J n/}Cg M c d F $
H f�d J {|f F �-s\qhd+n8qts ztF ` F d+chg � ����� }Gd+qh} F d!f JKFIH �
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% � � ��� }Gd!qh} F d�f M�JKH qt` FrJ `,� ECJ { E f EGF � chgKk FIH qts4f EGF �GkGn n M � ced J c L g FIH ced F s\kC`G{|f J qt`%$
chgKg M � F f F d!n J ` F � LNM f EGF � chgKk FIH qtsuf EGF {Iqtn�}�qt` F `Nf � ced J c L g FIH�J `�f EGF }Gd F }Gd F � J { cef F qtsuf EGF � � ��� �
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iGqhd F�� chn/}Cg F �?{Iqt` H�J � F d c${Iqtn�}�qt` F `Nf1� J f E f ��q � ced J c L g FIH ��	 ch`G� � �?ch`C� f EGF sTqtgKgKq*� J ` z �������
}Gd!qh} F d�f M /

� � � /K/ � � " � " 	�� � ����� � � � �
D EGF � chgKk F qtswf ECF �GkGn/n M � � � JoH s\kC`G{|f J qt`CchgKg M � F f F d!n J ` F � LRM f ECF � chgok F qts,f EGF {Iqtn�}�qt` F `Nf
� ced J c L g FIH � J `�}4ced�f J {IkGg\ced � � ��J `�f EGF }Gd F }Gd F � J { cef F �

M.qhf F f E cef f EGJKH }Gd!qh} F d�f M {IqtkCgK� L�F�FIx k J � chg F `Nf�g M�F�� }Gd FIH�H�F � c H /
� � � /K/ � � " � " � � � ����� � � � �

D EGJoH s\qhd+n�kGg\cef J qt`�� E q*� F ��F d�� �Cq FIH `Gqhf�sTkG`G{|f J qt`4chgKg M � F f F d!n J ` F f EGF � chgKk F qts�f EGF �GkGn/n M s\qhdrch` M
ztJ	��F ` � chgKk FIH qtsuf ECF {Iqtn�}�qt` F `pf � ced J c L g FIH �

~ qt` H�J � F drf EGF�ztF ` F d J { ������� }Gd!qh} F d�f M � � � ��� 8 � J f E �GkGn/n M � ced J c L g FIH f!c.� F ` sod!qtn f EGF
H�F f _ ch`G� {Iqtn�}�qt` F `Nf � ced J c L g FIH f!c.� F `2s\d!qtn f ECF�H�F f�� � � F � F lC` FBH kG{ E c/}Gd!qh} F d�f M f�q L�F c
�9/U�I�E	��'!H� �
% �������7}Gd!qh} F d�f M�F�� ch{|f�g M � EGF `A/

� �D� / � � _ / � � � /K/ � � � � 	 � $���� �.�
D EGF c H�H�M n F f�d M J `
{ E qNq H!J ` z � d+cef EGF d�f E ch` 8 f�qBsTkG`G{|f J qt`CchgKg M � F f F d+n J ` F f EGF �GkCn/n M�� ced J c L g FIH
JKH )�k H f J l F � LRM 4 x kCcef J qt` ) � � ��i�d!qtn f EGJKH�FIx kCcef J qt`�� � F � `Gq>� � � � 8 �wch`G� EGF `C{ FrJ sGf EGF �CkGn/n M
� ced J c L g FIH ced F s\kG`C{|f J qt`CchgKg M � F f F d!n J ` F � LRM f EGF }�q H f�}Gd F � J { cef F �
f ECF|M ced F s\kG`C{|f J qt`CchgKg M � F f F d!n J ` F �
LRM f EGF }Gd F }Gd F � J { cef F c H � F gKg � ch`G� EGF `G{ F f EGF }Gd!qh} F d�f M JKH c sTkG`G{|f J qt`Cchg ������� }Gd!qh} F d�f M J ` f EGF
H�F ` H!F � F lC` F �-c L q ��F�� �

� F ch�Gqh}Gf9c � ced J cef J qt`�qts%� FIE ` F d N H `Gqhf!cef J qt` � ) � ��s\qhd F�� }Gd FIH!H�J ` z sTkG`G{|f J qt`Cchg ������� }Cd!qh} F d�f JKFIH �
� F � F {Iqhd+cef F f EGF � ced J c L g FIH�J `
f EGF }Gd F }Gd F � J { cef F � J f E ch`�ce}�q H f�d!qh} EGF }Cg\ch{ F � L�F s\qhd F f ECF � ced J c L g F
`Cchn F � D EGF � � ��� { ch` f ECF ` L�F d F }Cgoch{ F � LRM ch` J n�}4g J { cef J qt`���ch`G�7f EGF d FIH kGgmf JoH c }Gd F � J { cef F
qt` ch�D)�ch{ F `Nf } c J d H qts H f!cef FIH�J ` c&{Iqtn�}CkGf!cef J qt` � � F J `pf�d!qR�GkG{ F f ECF qh} F d+cef�qhd � 
�� � � ����� f�q
� JKH f J ` z k JKH!E f ECFIH�F }Gd F � J { cef FIH s\d!qtn }Gd F � J { cef FIH qt` c H�J ` z g F�H f!cef F �U7 F f�� � � F `Gqhf F f EGF }Gd F � J { cef F
f E cef�d FIH kGgmf H sod!qtn)� F {Iqhd+cef J ` z f EGF {Iqtn�}�qt` F `Nf � ced J c L g FIH
J `7f EGF }Gd F � J { cef F � � D EGF }Gd!qh} F d�f M
� ������� 8 { ch`$f EGF ` L�F � d J f�f F `A/
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���� � ����� $ ��� � � 8 �
+3F { chk H�F qts�f EGF sTkG`G{|f J qt`Cchg � F f F d+n J `Ccef J qt` qts�f EGF �GkCn/n M � ced J c L g FIH �9f EGF|M { ch` L�F/F g J n J `Ccef F �
J ` f EGJoH�F�� }Gd FIH�H�J qt` LRM d F }4goch{ J ` z f EGF n � J f E c2s\kC`G{|f J qt` qt` f EGF {Iqtn/}�qt` F `pf � ced J c L g FIH�J ` f EGF
}Gd F }Cd F � J { cef F � �'V �6V �	� � � �

iGqhd F�� chn/}Cg F �C{Iqt` H!J � F drf EGF sTkG`G{|f J qt`4chg � � ��� cef f EGF,L�FIztJ `G` J ` z qts9f EGJoH H�F {|f J qt`A/
� � � /K/ � � " � " 	�� � ����� � � � �
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�.H�J ` z qtk�d � F {Iqhd+cef J qt` qts � ced J c L g FIH � f EGJKH }Gd!qh} F d�f M { ch` L�F � d J f�f F `A/
� � � /K/ � 
�� � � ����� $ ��� ��� � " � � " 	�� � ��� ���.�

v F }4goch{ J ` z f EGF �CkGn/n M � J f E f ECF s\kC`G{|f J qt`$qt` � ced J c L g FIHrJ `�f EGF }Gd F }Gd F � J { cef F ��� FBE c ��F /
��
���� � ����� $ � � ��� � " � � " 	 � " � ��� � " �

_a`$f EGJKH { c H�F �4f EGF }Gd!qh} F d�f M { ch` L�F.H!J n�}Cg J l F �A/
��
���� � ����� $ ��� ��� � " � ��� � " �

7 J � F n qt`Gqhf�qt` J { J f M ch`G� L qtkG`G� F �C` FIH�H �Nf EGJKH3H�J n�}Cg F { F d�f J lC{ cef F,E c H f EGF ch� � ch`Nf!c ztF qtsj`Gqhf�d F $
x k J d J ` z kG` J	��F d H chg x kCch`pf J lC{ cef J qt` � D EGF k H!F qts4f ECF � F|M ��qhd!� � 
�� � � ����� ch`C�/� F {Iqhd+cef F � � ced J c L g FIH
JKH c�`Cqhf!cef J qt`Cchg9{Iqt` ��F ` JKF `C{ F f E cef � J gKg L�F,F�� }CgKq J f F � J ` ~ E ce}Gf F d + �

� ��� ���+()���!��% ��������� ��� ���3*��
��� � �j�,5��j��*�*

v F { chgoguf E cef,c �
��� � ��������� { F d�f J lC{ cef F {Iqt`Nf!c J ` H c }Gd F � J { cef F f E cef JKH,z kCced+ch`Nf FIF � `Gqhf.f�q d F n c J `
f�d!k F sTqhd F ��F d � � EGF `�k H�F � J ` {Iqt`D)�kG`C{|f J qt`,� J f E n/qt`Gqhf�qt` J { J f M ch`G� L qtkG`G� F �C` FIH�H �ef�d+ch` H�JoF `G{ F { ch`
FIH f!c L g JKH�E f E cef�c-{Iqtn�}Ck�f!cef J qt` F ��F `pf�kCchgog M d F ch{ EGFIH c�l ��F �2}�q J `pf ��_as�f EGF n/qt`Gqhf�qt` J { L qtkG`G� F �
n F f�d J { � FIH {|d JmL�F �2c L q ��F { ch` L�F H!E q>� ` f�q F ��F `Nf�kCchgKg M { E ch` ztF � chgKk F J s J f JKH.L�F goq>��f EGF L qtkG`G���
f EGF n F f�d J { F ��F `Nf�kCchgKg M d F ch{ ECFIH f EGFBH } F { J l F � L qtkG`G� �

7 J � F � ����� }Cd!qh} F d�f JKFIH � ����������������� { F d�f J lC{ cef FIH { ch` {Iqt`Nf!c J `�sod FIF � ced J c L g FIH f E cef3ced F J n�}Cg J {�$
J f�g M kG` J	��F d H chgKg MBx kCch`pf J l F �
q ��F d f ECFIJ d?d+ch` ztF ��iGqhd F�� chn�}Cg F �pf�q F�� }Gd FIH�H f E cef c,n F f�d J { F ��F `Nf�kCchgKg M
{ E ch` ztFIH � chgKk F ��f EGF s\qtgKgoq>� J ` z { F d!f J lC{ cef F {IqtkGgo� L�F k H�F �A/

�
��� � ��������� $ � #$��	��9��� 	 # �
� EGF d F n JKH c�s\d FIF � ced J c L g F �

iGqhd f ��q H } F { J chg�{ c H!FIH � E q*� F ��F d � c sod FIF � ced J c L g F ch`G� kG` J	��F d H chg x kCch`Nf J lC{ cef J qt` ced F `Gqhf
` FIF � F � � D EGFIH�F f ��qE� J `G� H qts ����� � ����� ��� }Gd+qh} F d!f JKFIH � F � J gKgj{ chgKg /U�I8�/@�H�1	�� ! �K� 	��5�H�@���"��� �9� ch`G�
�9/U�I�E	��'!H� �
%�	����H�X�9�'��� ��� � � � q J � J ` z x kCch`Nf J l F � F�� }Gd FIH�H!J qt` H�H�J n/}Cg J l FIH f EGF chkGf�qtn cef J {$d!kC`%$ f J n F
H k�}C}�qhd!f�qtsuf EGFIH�F { F d�f J lC{ cef FIH � c H � J gog L�F � JoH {Ik H�H�F � J ` ~ E ce}Gf F d�+ � �
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�.` kC` x k4ch`pf J l F � ����������������� }Gd!qh} F d�f M JKH qt` F f E cefB�Gq FIH `Gqhf�{Iqt`pf!c J `&ch` M s\d FIF�� ced J c L g FIH �,iCqhd
F�� chn�}Cg F �Gf ECF { F d�f J lC{ cef F ztJ	��F ` J ` � F {|f J qt` ) �*) � � f�q H } F { J s M f E cef f ECF 

� - )
� � � � �.���/{Iqtn�}�qt` F `Nf
�Gq FIH `Gqhf F cefws\qhd F ��F d2��c H /
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D EGJoH { F d�f J l4{ cef F �Gq FIH `Gqhf.d FIx k J d F�x k4ch`pf J l4{ cef J qt`2q ��F d�ch` M � ced J c L g FIH � D ECF � ced J c L g F ���  �-�� � JKH
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_a`
f EGJKH { E ce}Gf F d �I� FrF�� chn J ` FrE q*� { F d�f J l4{ cef FIH { ch` L�F k H�F sTkGg sTqhd {Iqtn�}�qt` F `Nf�f FIH f J ` z ch`G��� F|L k z $
ztJ ` z � � ce}G} J ` ztH s\d!qtn f ECFwH�J n�}Cg F { F d�f J lC{ cef FIH�J `pf�d+qN�GkC{ F � cef3f EGF F `G��qts ~ E ce}Cf F d1)Bf�q�d!kC`%$ f J n F
{ ECF {�� H ced FrztJ	��F ` �
� F � JKH {Ik H!H f ECF s F c H�JKLCJ g J f M qtsGf ECF chk�f�qtn cef J { ztF ` F d+cef J qt`/qts4f EGF {IqR� F s\qhd�f ECFIH�F
d!kG`�$ f J n F { ECF {�� H � D EGF }Gd;ch{|f J { chg H k�}C}�qhd!fBs\qhdBf ECFIH�F H } F { J l4{ cef J qt`&{Iqt` H f�d+kG{|f H�JKH {Iqt` H�J � F d F � J `
f EGF {Iqt`Nf F�� f3qts�c.d F chg�}Gd!q z d;chn/n J ` z goch` z kCc ztF ch`G�/s\d+chn F ��qhd��9JN`Cchn F g M � ~���� ch`G�/f EGF ~ V vF+ �
� JKH f�d JmL k�f F ��$�q L ) F {|f H f!ch`C�Cced!� �

����
 %'�������!� ��� ����* �w* � *�* �3�j���+��"/*

V,` F qtswf EGF � F l4` J ` z { E ced+ch{|f F d JKH f J { H qts,{ F d�f J lC{ cef FIH JKH gKqR{ chg J f M � � { F d�f J l4{ cef F { ch` d F s F d qt`Gg M
f�q2gKqR{ chg � ced J c L g FIH ��f�q2n FIH�H c ztFIH�H!F `pf LRM f EGF {Iqtn�}�qt` F `NfI�3ch`G� f�q n FIH�H c ztFIH � F g J	��F d F � f�q2f EGF
{Iqtn�}�qt` F `Nf LNM f EGF n FIH�H c ztF $ }4c H�H!J ` z goc M�F d � D EGF2J `Nf F `Nf JKH f E cef-{ F d�f J lC{ cef FIH {Iqhd�d FIH }�qt`G�'f�q
{Iqtn�}�qt` F `Nf H } F { J l4{ cef J qt` H �5� EGF d F `Gq d FIx k J d F n F `Nf H ced F }Cgoch{ F �Bqt`�f EGF F ` � J d!qt`Gn F `Nf J ` � EGJ { E f EGF
{Iqtn�}�qt` F `Nf JKH }Cgoch{ F � � D EGF|M d F }Gd FIH�F `pf L qhf E ch`$q L g Joz cef J qt`�qt`�f EGF }4ced�frqtsjf ECF.J n�}Cg F n F `Nf�qhd�f�q
}Gd!q �RJ � F cw{ F d�f!c J `
sTkG`G{|f J qt`Cchg J f M ch`G�
c }Gd!qtn JKH!F f�q.f EGF3F ` � J d!qt`Gn F `pf�f E cef�cw{ F d!f!c J `�sTkG`G{|f J qt`Cchg J f M
JKH }Gd!q �RJ � F � � � J `G{ F f EGF � chg J � J f M qts H kC{ E { F d�f J l4{ cef FIH � F } F `G� H qt`Gg M qt`2f EGF�J n�}Cg F n F `pf!cef J qt` qts
f EGF {Iqtn�}�qt` F `Nf J ` x k FIH f J qt`��Rf EGFIH�F { F d�f J lC{ cef FIH { ch` L�F � chg J �4cef F � J ` JKH qtgocef J qt`�� L�F sTqhd F � F }4gKq M J ` z
qhd d F g F c H�J ` z f EGF {Iqtn/}�qt` F `pf sTqhd ztF ` F d;chg9k H�F �

_a`$ch�G� J f J qt` f�q f EGFIJ d3d!qtg F c H sTqhd!n chg H } F { J lC{ cef J qt` H qts9{Iqtn�}�qt` F `pf L�FIE c �RJ qhd��R{ F d�f J lC{ cef FIH { ch`
chg H q }Cg\c M ch` J n�}�qhd�f!ch`pf
d!qtg F�J ` f ECF f FIH f J ` z qts.ch` J n�}Cg F n F `Nf!cef J qt` � iGqhd c2{Iqtn�}�qt` F `Nf
f E cef
{Iqhd�d FIH }�qt`C� H f�q$c H�J ` z g F�J n/}Cg F n F `Nf!cef J qt` q L ) F {|fI��f ECF }Gd F � J { cef FIH qts�c�{ F d�f J l4{ cef F {Iqt`Nf!c J ` qt`Gg M
F�� }Gd FIH�H�J qt` H gKqR{ chgjf�q�c H�J ` z g F�J n�}Cg F n F `pf!cef J qt` q L ) F {|f �r_ f JKH f EGF d F s\qhd F d F gocef J	��F g M�F c H�M f�q { ECF {��
cef�d!kG` f J n F f E cef�f EGF }Gd!qh} F d�f JoFIH � FIH {|d JmL�F � ced F n c J `pf!c J ` F � LRM f EGF {Iqtn�}�qt` F `Nf � � EGF `�k H�F � J `
f EGJKH n ch`G` F d � { F d!f J lC{ cef FIH ced F c.� J ` f�q$c H�H!F d�f J qt` H,J ` H�FIx k F `pf J chg9}Gd+q z d+chn/n J ` z � D ECF|M { ch` }Cgoc M
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c H�J n J goced3d!qtg FBJ `�f EGF � F|L k ztztJ ` z } E c H�F qts H qts\f �rced F � F ��F gKqh}Cn F `Nf �
D ECF qt`Gg M d FIx k J d F n F `Nfuqt`�cw{ F d�f J lC{ cef F sTqhd J fuf�q L�F d!kC`%$ f J n F { EGF {��hc L g F3JoH f E cef J f H }Gd F � J { cef FIH

chgKg L�F gKqR{ chg � D EGJKH d FIx k J d F n F `Nfw�Gq FIH `Cqhf z kCced;ch`pf FIF � E q>� F ��F d ��f E cef.f EGF { F d!f J lC{ cef F { ch` L�F gKq.$
{ chgKg M ��F d J l F � ��iGqhd F�� chn�}4g F ��f EGF { F d�f J lC{ cef F ����� � ����� ��� $ �7/��L(
�#" $ � JKH gKqR{ chg f�q,f EGF 

� - )
� � � � �.���
{Iqtn�}�qt` F `Nf 
 � D EGJKH { F d�f J lC{ cef F { ch` L�F f FIH f F � � J ` f EGF g J n J f F ��n ch`G` F d J `8� EGJ { E }Gd+q z d FIH�H }Gd!qh} F d $
f JKFIH { ch` L�F f FIH f F ���Gc H � JKH {Ik H�H!F � J ` � F {|f J qt`�+ � Sp� � D EGJKH { F d!f J lC{ cef F { ch`G`Gqhf�` F { FIH�H ced J g M � E q*� F ��F d��
L�F kG` J gocef F d+chgKg M7z kCced;ch`pf FIF � LRM f EGF {Iqtn�}�qt` F `pf�d FIz ced!�Cg FIH�H qts�f EGF F ` � J d!qt`Gn F `pf J ` � EGJ { E J f
JKH }Cgoch{ F � � �6V+(LV ��f EGF f�d+ch` H�J f J qt` qtk�f/qts f ECF�E kG` z d M H f!cef F n c M d FIx k J d F } F d!n JKH�J qt`7sod+qtn)qhf EGF d
{Iqtn�}�qt` F `Nf H J `�f ECF�H�MRH f F n � �

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

D EGF {Iqtn�}Ck�f!cef J qt`Cchg9n/qR� F gu� FIH {|d JmL�F � J ` ~ E ce}Cf F d d/J ` � qtg ��FIHwH�FIx k F `G{ FIH qts J `Nf F d!g F c ��F � cef�qtn J {
ch{|f J qt` H � 4�ch{ E ch{|f J qt`$n ce} H c H�MRH f F n H f!cef F f�q
c ` F � H�M H f F n H f!cef F � D EGF { F d�f J l4{ cef FIH � FIH {|d JmL�F �
J `7f EGJKH { E ce}Gf F d J ` � qtg ��F }Cd F � J { cef FIH qt` f ECFIH�F$H f!cef FIH � D ECF�� chg J � J f M qts,c2{ F d�f J l4{ cef F f EGF d F sTqhd F
� F } F `G� H qt`$f ECF�H f!cef F�L�F s\qhd F ch`G�-chsof F dwf EGF�F���F {Ik�f J qt`-qts?ch` cef�qtn J {�ch{|f J qt` � D ECF.J `pf F d!n F � J cef F
H f!cef FIH �Gk�d J ` z f ECFBF�� F {IkGf J qt` qts�ch` cef�qtn J {�ch{|f J qt` ced F `Gqhf q L4H�F d � c L g F ch`G� H q ced F `Cqhf d FIx k J d F �
f�q H cef JoH s M f EGF { F d!f J lC{ cef FIH �

� F c H�H qR{ J cef F f EGFIH�F cef�qtn J {�ch{|f J qt` H � J f E f EGF n F f E qR� H f E cef,ced F F���F {Ik�f F �&c H f EGF d FIH kGgmfwqts
f EGF � F g J ��F d M qts�ch` v b ~ d FIx k FIH f �14 ��F `2f E qtk ztE2F�� F {IkGf J qt` qts�f EGF n F f E qN�2n c M { chk H�F�H!F ��F d+chg
n FIH�H c ztFIH f�q L�F H�F `NfI� f ECF�F `Nf J d F n F f E qN� JKH {Iqt` H�J � F d F �7f�q L�F c H�J ` z g F cef�qtn J {$ch{|f J qt` � _ f JKH
f EGF d F sTqhd F H k " { JoF `pfwf�q F�� chn J ` F f EGF {Iqtn�}�qt` F `pf H f!cef F cef.f EGF�L�FIztJ `C` J ` z ch`G� f EGF F `G� qts?f ECFIH�F
n F f E qR� H � � kC{ E ch`�ce}G}Gd!q�ch{ E JoH � chg J �/kG`C� F d { F d�f!c J `�{Iqt` H f�d;c J `pf H qt`/f ECF n FIH�H c ztF $ }4c H�H�J ` z goc M�F d �
� H!F f�qtsu{Iqt` H f�d+c J `pf HrH k " { JKF `Nf�f�q F ` H k�d F f EGF � chg J � J f M qts9f EGJKH ce}G}Gd!q�ch{ E-E c H3L�FIF ` ztJ	��F ` J ` � + + � �
V,k�d�{Iqtn�}4k�f!cef J qt`CchgGn qN� F g n FIF f H f EGFIH�F d FIx k J d F n F `pf H �pchgogKq>� J ` z k H f�q,f�d F cef n F f E qN� H c H cef�qtn J {
L gKqR{�� H �

�����	�"� � � � ��� � � � � � ��� � � � ��� � ��
 � � � 
 � ����� � 
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_a`/f EGF d F n c J `G� F d�qts4f ECJKH { E ce}Gf F d � � F � FIH {|d JmL�FrE q*� f EGF k H�F qts�{ F d�f J lC{ cef FIH sTqhd�{Iqtn/}�qt` F `pf�f FIH f $
J ` z { ch` L�F�H k�}G}�qhd�f F � J ` ch` J ` H f!ch`pf J cef J qt` qts�qtk�d,� JKH f�d JmL k�f F �${Iqtn/}Ck�f J ` z n/qR� F g J�`Cchn F g M � f EGF
~ V vF+ � H f!ch`G�4ced!� � D EGF ~ V v2+ � H f!ch`C�Cced!� JKH ch`&cef�f�d+ch{|f J	��F ��FIECJ {Ig F s\qhd�f EGFIH!F�J � F c H.L�F { chk H�F
{Iqtn�}�qt` F `NfB� FIH {|d J }Gf J qt` H � � J f E { F d!f J lC{ cef FIH+� ced F/F `pf J d F g M {Iqt` H�JKH f F `Nf � J f E f EGF q L ) F {|f�� F {Igoced+c5$
f J qt` H qts4f ECF ~ V v2+ � _ y 7 � � J `C{ F ~ V v2+ �U$�{Iqtn�}Cg J ch`Nf H�M H f F n H }Gd!q � J � F _ y 7-}4ced H�F d�f�q ztF ` F d;cef F
H f�k L {IqR� F s\d!qtn f EGFIH�F � F {Igoced;cef J qt` H � J f JKH ce}C} F chg J ` z f�q2{Iqt` H�J � F d k H�J ` z f ECFIH�F } ced H�F d H f�q chg H q
chk�f�qtn cef J { chgKg M ztF ` F d;cef F d+kG`%$ f J n F { EGF {�� F � c H�H�F d!f J qt` H sod!qtn f EGF { F d�f J l4{ cef FIH � D EGFIH�F c H�H�F d�f J qt` H
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��qtkGgK� L�F�F n L�F �G� F � J ` f EGF�H f�k L {IqR� F }Gd!q � J � F � LRM f EGF _ y 7 }4ced H�F d ��_ ` f EGF { c H�FIH � EGF d F f EGF
{IqR� F { ch`C`Gqhf L�F�F `pf J d F g M chk�f�qtn cef J { chgog M ztF ` F d+cef F � � �6V+(LV � H�FIF � F {|f J qt` + � dt� ��f EGF d FIx k J d F � H f�k LCH
ch`G� E qRqD� H { ch` L�F ztF ` F d+cef F � ch`G� f EGF }Gd!q z d+chn n F dE��qtkGgK� f EGF ` L�F d FIx k J d F � f�q l4gKg J ` f EGF
sTkG`G{|f J qt`Cchg J f M �

D ECF d F ced F n ch` M {Iqtn/n F d!{ J chgKg M c � c J goc L g F ~ V v2+ � $�{Iqtn/}Cg J ch`Nf H�MRH f F n H � � q H f qtsuf EGFIH�F�H�M H $
f F n H�H kG}G}�qhd�f,c � ced JKF f M qts J n�}Cg F n F `pf!cef J qt`2goch` z kCc ztFIH � k H k4chgKg M cefBg F c H f ~ � ~�� � � � n chgKgmf!chg �4�
ch`G� 'Nc � c � � � F � J gKg�}Gd FIH!F `pf/qtk�d�d+kG`%$ f J n F f�d+ch` H gocef J qt` H�J `7f EGF {Iqt`Nf F�� f qtsw_ + � N H ~ V vF+ �U$
{Iqtn�}Cg J ch`pf � V � � y � V � H�M H f F n$�L� EGF d F f EGF {Iqtn�}�qt` F `pf J n�}Cg F n F `Nf!cef J qt` H ced FBztJ	��F ` J ` ~���� �
D EGF f�d+ch` H g\cef J qt`�qts4{ F d�f J lC{ cef FIH?J `Nf�qwd!kG`%$ f J n F { ECF {�� H �Gq FIH `Gqhf?� F } F `G��qt`�f ECF k H!F qts�f ECJKH } ced�f J {�$
kGgocedr{Iqtn/n F d!{ J chg H�M H f F n � M.q H } F { J chg�s F cef�k�d FIH qts � V ��� y � V � ced F {|d J f J { chg�f�q
f EGF f�d+ch{|f!c LCJ g J f M
qtsrf EGF ce}G}Gd+q�ch{ E qtk�f�g J ` F � J ` f EGJKH { E ce}Cf F d � D EGJKH { E q J { F �rc H n ch� F s\qhd J gKgok H f�d+cef J	��F }Ck�d�}�q H�FIH
qt`Gg M �Cc H qtk�d z q�chg(��c H f�q � F n/qt` H f�d;cef F f EGF }Gd;ch{|f J { chg J f M qts?qtk�d ce}G}Cd!q�ch{ E �

����� � �w�/� �+"�5)�,� ��������������� ���!��"��'�w�9�+�w:��!��*

D EGF gKqR{ chg � ced J c L g FIH g JKH f F � J ` c {Iqtn/}�qt` F `pf
� FIH {|d J }Gf J qt` � ch`G� d F s F d�d F � f�q LNM { F d�f J lC{ cef FIH+� �Gq
`Gqhf ` F { FIH�H ced J g M {Iqhd�d FIH }�qt`G�&� J d F {|f�g M f�q J n�}Cg F n F `Nf!cef J qt` � ced J c L g FIH � �wg H q �uf ECF { E ch`G` F g ECJKH f�q.$
d JKFIH � ch`G� c H�H qN{ J cef F � sTkG`G{|f J qt` H H kG{ E c H �7��% � ch`G� ����� 	 � ced F `Gqhf � J d F {|f�g M c � c J goc L g F f�q f EGF
J n�}4g F n F `Nf!cef J qt` J `�c ~ V v2+ � ce}C}Cg J { cef J qt` � D E k H ��c�n ce}G} J ` z�L�F f � FIF `�f EGFIH�F.H } F { J lC{ cef J qt` � qhd
� ztE q H f � � � ced J c L g FIH ch`G�-f EGFBJ n�}4g F n F `Nf!cef J qt` � ced J c L g FIH n k H f L�F }Gd!q �RJ � F � �

D ECF d F gocef J qt` H!EGJ } L�F f � FIF ` gKqR{ chg � ced J c L g FIH�J `2f ECF {Iqtn�}�qt` F `Nf�� FIH {|d J }Gf J qt` ch`G� J n/}Cg F n F `%$
f!cef J qt` � ced J c L g FIH n k H f L�F � F lC` F � LRM f EGF J n�}Cg F n F `pf�qhd �wiGqhd F ch{ E � ced J c L g F�J `-f EGF {Iqtn�}�qt` F `Nf
� FIH {|d J }Gf J qt`���c s\kG`C{|f J qt` JKH � d J f�f F ` f E cef�{ chgK{IkGgocef FIH f ECF�� chgKk F qts�f EGF�� ced J c L g F s\d!qtn f EGF
J n�}Cg F $
n F `Nf!cef J qt` H f!cef F � iGqhd F�� chn�}4g F �9f EGF {Iqtn/}�qt` F `pf�� FIH {|d J }Gf J qt` qts�

� - )�� � � � �*�
�${Iqt`Nf!c J ` H f E d FIF
L qNqtg F ch`�gKqR{ chg � ced J c L g FIH /  � -!�"/�-�� �4� ��& � ����� �ech`G� ���  *-!� � � D EGF�J n�}4g F n F `Nf!cef J qt`�qts f EGJoH {Iqtn�}�q.$
` F `NfI� E q*� F ��F d��Nn c M {Iqt`Nf!c J ` c H�J ` z g F3J `Nf FIztF d � ced J c L g F � �! �  & � �hf E cef � F lC` FIH f EGF q L ) F {|f N H H f!cef F /
f � EGF ` J f JKH f ECJ `�� J ` z � � � ECF ` J f JKH,E kG` z d M ��ch`G� d � EGF ` J f JoH.F cef J ` z �BiGqhd F ch{ E H } F { J lC{ cef J qt`
� ced J c L g F ��f ECFBJ n�}Cg F n F `pf�qhd qts�f EGF {Iqtn�}�qt` F `pfwn�k H f }Gd!q �RJ � F c�s\kC`G{|f J qt`$n ce}G} J ` z f EGF � chgKk F qts
f EGFwJ `pf FIztF d J n�}4g F n F `Nf!cef J qt` � ced J c L g F f�q�c � chgKk F s\qhd3f EGF H } F { J l4{ cef J qt` � ced J c L g F � � H ch` F�� chn/}Cg F
qts H kG{ E c�n ce}G} J ` z s\qhd�f EGF gKqR{ chg � ced J c L g F  � -���/*-!� � J `/c ~ V v2+ � ce}G}Cg J { cef J qt`;� d J f�f F ` J ` ~����
ch`G� k H�J ` z _ + � N H.y � V � � H�FIF b�d!q z d;chn + � � � D EGF f M } F 

� - )
� � � � �.���
$.�  � JKH c H f!ch`G�Cced!� �Ccef!c
H f�d!kC{|f�k�d F k H�F � J ` y � V � f�q F `G{ ce} H kCgocef F f ECF n F n L�F d��Ccef!cwqts�f EGF�J n�}Cg F n F `pf!cef J qt`�q L ) F {|f � D EGF
EGF ch� F d qtsjf EGJKH s\kC`G{|f J qt`�{ ch` L�F chk�f�qtn cef J { chgKg M ztF ` F d+cef F ��� L kGf�f EGF {IqR� F d FIx k J d FIH �R`Cq>� g F � ztF qts
f EGFBJ `pf F `G� F ��d F gocef J qt` H!EGJ } L�F f&� FIF ` J n�}Cg F n F `pf!cef J qt` H f!cef F ch`G� H } F { J lC{ cef J qt` H f!cef F �

V,` f EGF qhf EGF d E ch`G���?f EGF d F gocef J qt` H�EGJ } L�F f � FIF ` f ECF sTkG`G{|f J qt` H qt`7{ E ch`C` F g EGJKH f�qhd JoFIH � �EV (7V �
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b�d!q z d+chn + � � / � n ce}G} J ` z sod!qtn f ECFBJ n�}Cg F n F `pf!cef J qt` H f!cef F f�q c H } F { J lC{ cef J qt` � ced J c L g F �

�7�E% � ch`G� �����1	 � ch`G� f EGF
J n�}Cg F n F `pf!cef J qt` { E ch`G` F g H f!cef F�JKH {Iqtn/n/qt`2f�q$chgKg J n�}4g F n F `Nf!cef J qt` H �
M.q�k H�F dr{IqN� F�JKH d FIx k J d F ��f�q H k�}G}�qhd�f�f EGFIH�F sTkG`G{|f J qt` H � c H f EGF|M { ch` L�F }Gd!q �RJ � F ��chkGf�qtn cef J { chgKg M
c H }4ced�f�qts.c2g JmL d+ced M �&iGqhd F�� chn/}Cg F � f ECF {Ig\c H�H�ztJ	��F ` J `7b�d!q z d;chn + � d d F {Iqhd!� H f ECF�ECJKH f�qhd M qts
n FIH�H c ztFIH � F g J ��F d F ��qt`-c }4ced�f J {IkGg\ced J `G{Iqtn J ` z { E ch`G` F g � D ECF {Ig\c H�H JKH }4ced+chn F f F d J C F � ch{I{Iqhd!� J ` z
f�q�f EGF n FIH�H c ztF f M } F qtsuf EGF { E ch`G` F g �
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b�d!q z d;chn + � d / � �Ccef!c H f�d+kG{|f�k�d F sTqhd d F }Gd FIH�F `pf J ` z f EGFBEGJoH f�qhd M qts�ch` J `G{Iqtn J ` z { E ch`G` F g �

� H ch`-qh}Cf J n J C cef J qt`j��f EGFBF `Nf J d F { E ch`G` F g EGJoH f�qhd M ` FIF � `Gqhf L�F }Gd FIH!F d ��F � � iGqhd F�� chn�}Cg F �GsTqhd
ch`-qtk�f z q J ` z n/qt`Gqhf�qt` J {.{ E ch`G` F g#� EGF d F � F { ced F qt`Gg M c L qtkGfrf EGF � chgKk F qts �E���1	 � J f JKH�H k " { JKF `Nf
f�q/d F {Iqhd!� qt`Cg M f EGJKH � n c ��J n kGn � � chgKk F � D ECF {Igoc H�HwztJ	��F ` J `-b�d!q z d;chn + �*) J n�}Cg F n F `pf H H kG{ E ch`
qh}Gf J n J C cef J qt` �

43ch{ E2v b ~ f!ced ztF f JKH c H!H qN{ J cef F � � J f E c kG` JKx k F�J `G{Iqtn J ` z { E ch`G` F g EGJKH f�qhd M � 4 ��F d M n F f E qR�
JKH n qN� J l F � LNM f ECF ch�G� J f J qt`�qtsjch` k�}��Ccef F qts f EGF {Iqhd�d FIH }�qt`G� J ` z { E ch`C` F g EGJKH f�qhd M � D EGF n FIH!H c ztF
� F g J ��F d F �-f�q f EGF {Iqtn�}�qt` F `Nf JoH ce}G} F `G� F �-f�q f EGF { E ch`C` F g EGJoH f�qhd M � iGqhd F�� chn�}Cg F � {Iqt` H�J � F dwf EGF
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b�d+q z d+chn + �*) / �.` qh}Gf J n J C F � �4cef!c H f�d!kG{|f�k�d F sTqhd�d F }Gd FIH�F `Nf J ` z f EGF2EGJKH f�qhd M qts�ch` J `C{Iqtn J ` z
{ E ch`G` F g �

n F f E qR�%� J ` b�d+q z d+chn + � S � D EGF�H f�k L sTqhd.f EGJKH n F f E qN�j� J `G{IgokG� J ` z f EGF�H�JKz `Ccef�kGd F ch`G� f EGF lGd H f
g J ` F � � EGF d F c � ced J c L g F � ��� �
� - � JKH � F {Igoced F � ch`G� c H�H!JKz ` F � � � JKH chk�f�qtn cef J { chgKg M ztF ` F d+cef F � LNM
f EGF _ y 7 } ced H�F d � D EGJKH n F f E qN� f!c.� FIH f E d FIF ced z kGn F `Nf H � 	4��� �rch`G� � � � ��� 
 �") � ch`G� �
� ced F
E ch`G�Cg FIH k H�F � LRM f ECF kG`C� F d!g M J ` z�y � V � H�M H f F n � � D EGFIH!F ced z kCn F `pf H {Iqhd!d FIH }�qt`G� f�q
c n FIH!H c ztF
f M } F
J ` f EGF
H } F { J lC{ cef J qt` qts f ECF {Iqtn/}�qt` F `pf � D EGF�� chgKk F qts f EGF n FIH�H c ztF�JKH {Iqt` H f�d!kG{|f F � s\d!qtn
f EGF ced z kGn F `Nf H.LNM c }Cd!q z d+chn/n F d�$�� F lC` F � s\kG`C{|f J qt` �
�.��) &*�  � � � � �
��� �24 ��F d M f EGJ ` z L k�fwf EGJKH
sTkG`G{|f J qt` ch`C� f EGF � F l4` J f J qt` qts3f EGF n FIH�H c ztF f M } F { ch` L�F chk�f�qtn cef J { chgog M ztF ` F d+cef F �7sod!qtn f EGF
{Iqtn�}�qt` F `Nf N H { F d�f J lC{ cef FIH �

� EGF ` F ��F d H qts\f �rced F JKH k H�F �-f�q f FIH f H qtsof&��ced F � f ECF d F ced F f ��q�{Iqt`G{ F d!` H / F#" { JKF `G{ M ch`G� {Iqhd $
d F {|f�` FIH!H � D EGF lGd H f3{Iqt`C{ F d!` JKH `Gqhfr{|d J f J { chg �Gc H � F�F�� } F {|f { F d�f J l4{ cef F $ L c H�F �-f FIH f J ` z f�q�qN{I{IkGdwc H
}4ced�f�qts f EGF � F|L k ztztJ ` z qts {Iqtn�}�qt` F `Nf H �Rch`C�/`Gqhf �GkGd J ` z f EGFIJ d ch{|f�kCchg4k H�F chs\f F d�� F }4gKq M n F `Nf �?iCqhd
{ chgK{IkGg\cef J qt` H f E cef3ced F }Gd!q EGJKLCJ f J	��F g M�F�� } F ` H�J ��F � s\qhd F�� chn�}Cg F � H�FIF f ECF {Iqtn�}�qt` F `Nf H } F { J l4{ cef J qt` H
J ` ~ E ce}Gf F d ��� ��}Gd!q z d+chn/n F d J `pf F d ��F `Nf J qt` JKH { F d�f!c J `Cg M d FIx k J d F � f�q2d F �GkG{ F f EGFIJ d�{Iqtn�}4g F�� J f M �
D EGF z d F cef F dBf ECF � FIz d FIF qts�}Gd+q z d+chn/n F d J `Nf F d ��F `Nf J qt`�� E q*� F ��F d �9f EGF
z d F cef F dBf EGF
JKH�H k F qts�{Iqhd $
d F {|f�` FIH!H
L�F {Iqtn FIH c {Iqt`G{ F d!` �7_ ` ztF ` F d;chg � E q*� F ��F d���f EGF {IqR� F c }Gd!q z d+chn n F d JKH d FIx k J d F � f�q
}Gd!q �RJ � F c H }4ced!f qts f EGF f FIH f J ` z qts c {Iqtn�}�qt` F `Nf JoH d F g\cef J	��F g M H�J n�}Cg F {Iqtn/}4ced F �7f�q2f EGF {Iqtn;$
}Cg F���J f M qts�f EGF�F `Nf J d F {Iqtn�}�qt` F `Nf J n�}4g F n F `Nf!cef J qt` � �.g H q ��f EGJKH {IqR� F { ch` L�F � d J f�f F ` F `Nf J d F g M c H
f�d+ch� J f J qt`Cchg H!FIx k F `Nf J chgR{IqN� F �tf�qU� ECJ { E chgKg�f ECF ��F d J lC{ cef J qt`�f F { E ` Jox k FIH f E cef E c ��F�L�FIF ` � F ��F gKqh} F �
J `$f E cefwced F c/{ ch` L�F ce}G}Cg JoF � � � F }�q H f�kGg\cef F �Gf EGF d F sTqhd F �Cf E cef J f JKH F c H�JKF d f�q � d J f F {Iqhd!d F {|fw{IqR� F
sTqhd { F d�f J lC{ cef F $ L c H�F � f FIH f J ` z f E ch`$f�q � d J f F {Iqhd�d F {|f {IqN� F s\qhd.c�{Iqtn�}�qt` F `Nf J n�}Cg F n F `pf!cef J qt` �
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b d!q z d+chn + � S / ~ qR� F f�q/n c J `Nf!c J `$f ECF { E ch`G` F g EGJKH f�qhd M qts�ch` v b ~ f!ced ztF f �

����� ��</�/������� �
���@���w�����RA � �9�,���������+�3*

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

D EGF �	� ������� �	��� { F d�f J lC{ cef F � FIH {|d JmL�FIH c
}Gd F � J { cef F f E cef JoH f�d!k F cef f ECF�L�FIztJ `G` J ` z qts�f EGF {Iqtn/}Ck%$
f!cef J qt` � � J `G{ F `Gq�ch{|f J qt` E c H E ch� c/{ E ch`G{ F f�q F�� F {IkGf F � f ECJKH }Gd F � J { cef F n k H f L�FBFIH f!c L g JKH�ECF � cef
f EGF f J n F qts�{Iqtn�}�qt` F `Nf J ` H f!ch`pf J cef J qt` ��iGqhd�c/{Iqtn/}�qt` F `pf f E cefw{Iqhd�d FIH }�qt`C� H f�q c H�J ` z g F�J n�}Cg F $
n F `Nf!cef J qt` q L ) F {|fI�Gf ECJKH { F d�f J l4{ cef F n�k H f L�F�FIH f!c L g JKH!EGF � LNM f E cef q L ) F {|f N H {Iqt` H f�d!kG{|f�qhd � D q/f FIH f
f E cef f ECJKH { F d�f J lC{ cef F�E qtgK� H �Rf ECF `�� J f JKHrH k " { JKF `Nfrf�q�f FIH f J f cef f EGF�F `G�-qts�f EGF {Iqt` H f�d!kG{|f�qhd �

D ECF qhf EGF d
s\kC`G�Cchn F `Nf!chg H chs F f M qh} F d+cef�qhd JoH � ����� � D q-f FIH f sTqhd�f ECF � J qtgocef J qt` qts c �������
}Gd!qh} F d�f M �Nf ECF H f!cef FIH3L�F s\qhd F ch`G��chsof F drch`�ch{|f J qt`�n�k H f L�F F�� chn J ` F � � D ECJKH d FIx k J d FIH cBf FIH f L qhf E
cefBf EGF
L�FIztJ `C` J ` z qts�c�n F f E qN� ch`G�&cef J f H�F `G� �;M.qhf J { F f E cefBf EGF f FIH f J ` z cefBf EGF
L�FIztJ `G` J ` z qts
f EGF n F f E qN� JKH n F ch`Nf/f�q { ce}Gf�kGd F f EGF$H f!cef F$L�F sTqhd F f EGF ch{|f J qt`AJrf E cef JKH � L�F sTqhd F f EGF � F g J	��F d M
qtsrf EGF v b ~ d FIx k FIH f � D EGF { E ch`G` F g H f!cef F n k H f�f ECF d F s\qhd F L�F kG}��4cef F � qt`Gg M chs\f F d
f EGJKH J ` J f J chg



�N�

F�� chn J `Ccef J qt` qts H f!cef F ��iGqhd�c { F d�f J l4{ cef F � ������� 8 ch`G�2c n F f E qN�%�j��f EGF s\d+chn F ��qhd��-f�q f FIH f
sTqhd3f ECF � J qtgocef J qt`�qts�f EGJoH { F d�f J lC{ cef F,JKH�ztJ ��F ` J ` b�d+q z d+chn + �,+ � v F { chgKg f E cef3f EGF,H�JKz `4cef�k�d F qtsjf EGJKH
n F f E qR�&ch`G�2f EGF lCd H f�g J ` F � f E cef�� F {Igoced FIH ch`G� c H!H�JKz ` H c � ced J c L g F � �!� �
� - �t� ced F
L qhf E }4ced�fBqts
f EGF�y � V � J n/}Cg F n F `Nf!cef J qt` � D EGF|M ced F }Gd!q �RJ � F � chk�f�qtn cef J { chgKg M c H }Gd!qR{ F �Gk�d F/H f�k LCH�LRM f EGF
_ y 7 }4ced H!F d � �.g H q �Cf EGJKH n F f E qN� �Gq FIH `Gqhf E c ��F ch` M ced z kGn F `pf H � � ��� 
 �") � ch`G� �
�-ced F k H!F � LNM
f EGF kG`G� F d+g MRJ ` z$y � V � H�M H f F n � � H q c kG`4ced M � chgok F JoH ce}G} F `G� F �&f�q f EGF { E ch`C` F g H f�qhd J ` z f EGF
J `G{Iqtn J ` z n FIH�H c ztF�EGJKH f�qhd M �
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b�d!q z d+chn%+ �,+ / D�FIH f J ` z c�n F f E qN� s\qhdwc �������7}Gd!qh} F d�f M �

D ECF�H�J f�k4cef J qt` JKH {Iqtn�}Cg J { cef F � H qtn F � E cef LNM f ECF�ztF ` F d;chg J f M qts�f EGF � F l4` J f J qt`-qts�f EGF �������
qh} F d+cef�qhd � D EGJKH � F l4` J f J qt`,} F d!n J f H f ECF�J `G{IgKk H�J qt`.qtsRs\d FIF � ced J c L g FIH q ��F d?� EGJ { E f EGF�F�� }Gd FIH�H�J qt`B{ ch`
L�F kG` J	��F d H chgKg M�x kCch`Nf J l F � �?iGqhd F�� chn/}Cg F �psTqhd3c�goqN{ chg � ced J c L g F 	
ch`C� c�s\d FIF � ced J c L g F � �I� F n JKztE f
E c ��F f EGF { F d!f J lC{ cef F � 	 � ������� � � � � D EGF `Cc J ��F f�d+ch` H g\cef J qt` qts H kG{ E c x k4ch`pf J l4{ cef J qt`��
E q*� F ��F d � M JKF gK� H ch` J `�l4` J f F `RkGn L�F d�qts�}Gd F � J { cef FIH f�q L�F f FIH f F � L�F sTqhd F ch`C��chs\f F drf EGF,F�� F {IkGf J qt`
qts�f EGF n F f E qR� �

D ECJKH {Iqtn/}Cg J { cef J qt` JKH c � q J � F � J `�qtk�d H�J n/}Cg F H chs F f M { F d�f J lC{ cef FIH qts9n qt`Gqhf�qt` J { J f M � L qtkG`G� F �%$
` FIH�H � kG` x kCch`Nf J l F � � � ������ch`C� sTkG`G{|f J qt`4chg � � ��� }Cd!qh} F d�f JKFIH � +3F { chk H!F f ECFIH�F d FIH f�d J {|f F �2sTqhd!n H
qts ������� ch`G���	�4� � ����� ��� �Gq�`Cqhf3{Iqt`Nf!c J `$s\d FIF � ced J c L g FIH � ch`C� EGF `C{ F kC` J	��F d H chg x k4ch`pf J l4{ cef J qt` � �
f EGF|M { ch` L�F�F c H�J g M � F ��F `�chk�f�qtn cef J { chgKg MG� n ce}G} F ��qt`pf�qwf EGF H � F g F f�qt` J gKgKk H f�d;cef F � J `�b d!q z d+chn + �,+ �



�
d

����
 �"� 
 �	��� � �	��� � ��� �

D EGF n/qt`Cqhf�qt` J { J f M qts�c.gKqN{ chg � ced J c L g F 	�{ ch` L�F ��F d J l F � LRM {Iqtn/}4ced J ` z f EGF � chgKk F qtsCf EGF � ced J c L g F
cef�f EGF L�FIztJ `C` J ` z ch`G� F `G� qts F ch{ E n F f E qN� � v F { chgKg.f E cef 	 JKH c H } F { J lC{ cef J qt` � ced J c L g F � H q
J f H�� chgKk F n k H f L�F {Iqtn/}Ck�f F �7sod!qtn f EGF ch{|f�k4chg3goqN{ chg H f!cef F k H�J ` z f EGF � }Gd!q z d;chn/n F d $ H kG}G}Cg JKF � �
sTkG`G{|f J qt` � �.��) &��  � 	
��� � D EGFwH � F g F f�qt`�s\qhd3f EGF n/qN� J lC{ cef J qt` qts9c ztF ` F d J {.n F f E qR� � JKH3ztJ	��F ` J `
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b d!q z d+chn%+ � P / DuFIH f J ` z c
n F f E qR�-sTqhd f EGF n qt`Gqhf�qt` J { J f M qts
	 �
_a` f ECF { c H�F � EGF d F f EGF n qt`Gqhf�qt` J { � ced J c L g F �Cq FIH `Gqhf E c ��F c f M } F � J f E ch` FIH f!c L g JKH�EGF �

qhd!� F d J ` z d F gocef J qt`���f ECF g FIH�H f E ch`$qhd FIx kCchg�f�q�qh} F d+cef�qhd ��qtkGgK� E c ��F f�q L�F � d J f�f F `$sTqhd f EGJoH {Ig\c H�H
k H�J ` z f EGF k H kCchg ~ ��� qh} F d+cef�qhd q ��F d!gKq�ch� J ` z f F { E ` JKx k FIH �
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� L qtkG`G� F �C` FIH�H }Gd!qh} F d�f M JKH ch` J ` � ced J ch`Nf/}Gd+qh} F d!f M � D q { EGF {�� f E cef f EGJKH }Cd!qh} F d�f M JKH ` F ��F d
� J qtgocef F ��� J f n�k H f L�F { ECF {�� F � cef f EGF�F `G� qts�f EGF {Iqt` H f�d!kG{|f�qhd,ch`G� cefwf EGFBF `G� qts F ��F d M n F f E qR�
L qN� M � iCqhd F�� chn�}Cg F �3{Iqt` H�J � F d�f ECF { F d�f J lC{ cef F f E cef H f!cef FIH f E cef gKqR{ chg � ced J c L g F 	 JKH
L qtkG`G� F �
c L q ��F�LNM c�sTkG`G{|f J qt`$qts�gKqR{ chg � ced J c L g FIH �$ch`G��� �

�	�4� � �
��� ��� $ � ��� � $ � " � O ���
D qB{ EGF {��
f EGJKH { F d�f J lC{ cef F � F ch{ E n F f E qR� JKH n qN� J l F ��c H H�E q*� ` J `�b d!q z d+chn9+ � � � f EGF goc H f�g J ` F3E c H
L�FIF `$ch�G� F � � � D ECF ch�C� J f J qt`Cchg g J ` F JKH chg H q�ch�G� F � f�q
f ECF {Iqt` H f�d!kG{|f�qhd � D EGF s\kG`C{|f J qt` � $ � " � O � JKH
}Gd!q �RJ � F � LNM f EGF }Gd+q z d+chn/n F d J ` f ECF�L qN� M qtsuf ECF s\kG`C{|f J qt` � �.��)�&��  � � ��� � D EGF,F � chgKkCcef J qt`-qts
f EGF }Gd F � J { cef F�J `-f ECF { F d�f J l4{ cef F�JKH }Gd!q �RJ � F � LRM f EGF }Gd+q z d+chn/n F d J `-f EGF�L qN� M qts?f EGF s\kC`G{|f J qt`
�
����)�&��  � (*� & � 	 �#��� � � D EGF `RkGn L�F d ��JKH k H�F ��f�q
� JKH f J ` z k JKH�E/L qtkC`G� H � EGF `�c {Iqtn�}�qt` F `Nf E c H
n/qhd F f E ch`-qt` F,L qtkG`G� F �G` FIH�H { F d�f J l4{ cef F � �
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b�d!q z d;chn%+ � � / D�FIH f J ` z c�n F f E qR�-sTqhd f EGF,L qtkG`G� F �C` FIH�H qts
	 �

� H � J f E n/qt`Gqhf�qt` J { J f M ��c$g FIH�H f E ch` qhd FIx kCchg�f�q qh} F d+cef�qhd�{ ch` L�F � F lC` F � sTqhd�f EGF f M } F qts
f EGF�L qtkG`C� � ced J c L g FIH ch`G� J ` � qD� F �$f E d+qtk ztE q ��F d+gKq�ch� J ` z �
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�.`�kG` x kCch`Nf J l F � ��������}Gd!qh} F d�f MBJKH c �������$}Gd!qh} F d�f M f E cef��Cq FIH `Gqhfu{Iqt`Nf!c J `�ch` M s\d FIF � ced J c L g FIH �
D EGF { F d!f J lC{ cef F �K�
	�� �L( � � ��� ���
	��0�U( 
 	 �L�0� � �0�U( JKH ch` F�� chn�}Cg F qts H kC{ E c2}Cd!qh} F d�f M � D EGF
}Gd F � J { cef FIHrJ `�f EGFIH�F kC` x k4ch`pf J l F ��{ F d!f J lC{ cef FIH { ch` L�F { chgK{IkCgocef F �-� J d F {|f�g M s\d!qtn@f EGF {Iqtn�}�qt` F `Nf
H f!cef F � D EGF d F sTqhd F ��f EGF s\d+chn F ��qhd�� ztJ ��F ` J ` b d!q z d+chn + �,+�{ ch` L�F k H�F �2� J d F {|f�g M f�q � chg J �Ccef F ch`
kG` x kCch`Nf J l F � � ����� }Gd+qh} F d!f M �
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_a`2c�sTkG`G{|f J qt`Cchg ������� ��f ECF � chgKk FIH qts f EGF �GkGn n M � ced J c L g FIH ced F kG` JKx k F g M � F f F d!n J ` F � LNM f EGF
� chgKk FIH qts4f EGF }Gd!q z d+chn � ced J c L g FIH?J `
f EGF }Gd F }Gd F � J { cef F � v F { chgKg f E cef c,s\kG`C{|f J qt`Cchg � � ��� }Gd!qh} F d�f M
� J f E �GkGn/n M � ced J c L g FIH s\d!qtn f EGF H!F fQ_ ch`G��gKqR{ chg � ced J c L g FIH sod+qtn f EGFwH�F f � E c H f EGF }Gd!qh} F d�f M /
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� FBJ `pf�d!qR�GkG{ F � f EGF qh} F d+cef�qhd � 
���� � �����7ch`G��k H!F ��}Gd F }Gd J n F � � ced J c L g FIH f�q J `G� J { cef F � chgKk FIH
s\d!qtn f EGF }Gd F � J qtk H/H f!cef F � � F � d J f F � 
�� � � � ��� $ � � EGF d F � JKH c }Gd F � J { cef F qt` � ced J c L g FIH/J `
����� � �
D ECJKH `Gqhf!cef J qt` E c H f EGFBL�F ` F lGf qts F g J n J `Ccef J ` z chgKgj�GkGn n M � ced J c L g FIH LNM d F }Cg\ch{ J ` z f EGF n LNM

f EGFIJ dBsTkG`G{|f J qt`Cchg F � chgKk4cef J qt` k H�J ` z }Gd F }Gd F � J { cef F�� ced J c L g FIH � D q${ EGF {�� f E cef�f EGF�F���F {Ik�f J qt`&qts�c
n F f E qR� H cef JKH l FIH f ECF {Iqt` H f�d+c J `Nf F�� }Gd FIH�H�F � LNM f EGJKH { F d�f J l4{ cef F � f EGF � chgKk FIH qts f EGF }Gd F }Cd J n F �
� ced J c L g FIH ced FBH f�qhd F � cef f EGF�L�FIztJ `G` J ` z qts�f EGF n F f E qR� ch`G��f EGF ` k H�F � J `�f EGF�F � chgKk4cef J qt`-qts�f EGF
}Gd F � J { cef F cef�f EGF�F `G�&qts�f EGF n F f E qN� ��iGqhd c${Iqtn�}�qt` F `Nf � J f E c$sTkG`G{|f J qt`Cchg�������� { F d�f J lC{ cef F
� J f E �NsTqhd F�� chn�}Cg F �Nf&�3q }Gd F }Cd J n F � � ced J c L g FIH � F ��F d M n F f E qN��� �3qtkCgK� L�F n/qN� J l F � c H�H�E q>� ` J `
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b�d!q z d+chn + � � / D�FIH f J ` z c
sTkG`G{|f J qt`Cchg � � ���7}Gd!qh} F d�f M � J f E f ��q/}Gd F }Cd J n F � � ced J c L g FIH �
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� `Gg J � F/H chs F f M }Gd!qh} F d�f JKFIH �9}Gd!q z d FIH�H }Gd+qh} F d!f JKFIH { ch`G`Gqhf L�F � J qtgocef F � LRM ch` M lC` J f F f�d;ch{ F �-_ f JKH
f EGF d F sTqhd F `Gqhf/}�q H�H�JmL g F f�q&d F }�qhd�f ch` F d�d!qhd cef d!kG` f J n F �Gk F f�q&f EGF � J qtgocef J qt` qtsBc2}Gd!q z d FIH�H
}Gd!qh} F d�f M �w_ f JKH }�q H!H�JmL g F � E q>� F ��F d �jf�q d F }�qhd�f�c �rced!` J ` z � EGF `2c }Gd!q z d FIH�H }Gd+qh} F d!f M E c H s]c J g F �
f�q L�F�H cef JoH l F � J `2c ��F d M gKqt` z f J n F � �.gmf E qtk ztE2H kC{ E cE��ced!` J ` z JoH `Cqhfw}Gd+qNqts�qts f EGF F�� JKH f F `G{ F
qts�ch` F d�d+qhd J `�f EGFBJ n�}Cg F n F `Nf!cef J qt`-qts�c�{Iqtn/}�qt` F `pfI� J f { ch` L�F c�k H!F s\kGg H f!ced�f J ` z }�q J `Nf s\qhdwf EGF
F�� chn J `Ccef J qt` qts�ch` J n�}Cg F n F `Nf!cef J qt`�f E cef JKHrL�F g JKF ��F ��f�q L�F�F d�d+qt` F qtk H �
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vwF { chgKgtf E cefjf ECF s\kC`G�Cchn F `Nf!chgh}Gd!q z d FIH!H }Gd!qh} F d�f M.J `�qtkGd9n/qR� F g JKH f�d+ch` H�JKF `G{ F � D EGJKH { F d�f J lC{ cef F
H f!cef FIH f E cef J s�f EGF }Gd F � J { cef F�JoH f�d!k F � J f � J gKg F ��F `pf�k4chgKg M$L�F {Iqtn F s]chg H�F � iCqhd F�� chn�}Cg F �Cd F { chgKg9f EGF
F�� chn�}Cg F k H!F � J ` � F {|f J qt`.) �*);� EGF d F f EGF 

� - )
� � � � �.����{Iqtn�}�qt` F `Nf JKHrJ `�f EGFBF cef J ` z�H f!cef F sTqhdwc
lC` J f F g F ` z f E qts�f J n F � �'V �6V � ����� ����������� $ �K�*	��0�L( � � D EGF f�d;ch` H�JKF `G{ F qts�c�}Gd F � J { cef F�JKH n/qt` J f�qhd F �
LRM f FIH f J ` z/J f cef f ECF�F `G�-qts F ��F d M n F f E qR� �

D ECF {Igoc H�H-ztJ	��F ` J `'b�d!q z d+chn + � � d F {Iqhd!� H f EGF } F d�f J ` F `Nf J `GsTqhd!n cef J qt`'sTqhd � F f F {|f J ` z f EGF
}�q H�H�JmL g F `Gqt`Nf�d+ch` H�JKF `C{ F qts c-}Cd F � J { cef F � D ECF f J n F cef8� ECJ { E f EGF }Gd F � J { cef F g\c H f L�F { chn F f�d!k F
� qhd f EGF f J n F qts9f ECFBJ ` J f J cef J qt` qtsuf EGF {Iqtn/}Ck�f!cef J qt` �3JoH d F {Iqhd!� F � c H � F gKgjc H � EGF f EGF d qhd `Cqhf f EGF
}Gd F � J { cef F�JKH {Ik�d!d F `pf�g M f�d!k F �


'�����9�'����������
�������� ������&=��������� !
� "�" ,�������: " ,6&�
 1
, " ��.4�9��7>���	
'� ��7�� 1
� "�" ,������*) � � ����&>������� �=0 ) � " 7	� " ��������.��6��� � 021

% " �'&5��� ���9����,�� ��� ) � " 7�� " ��������. �6��� ��&��6� �=0
!
: " ,6&�
 � ) � � ����&=�����6� ��0 ) &��6���=021
�'�*)<: " ,6&�
�0
�9��79��� 
'� �87�� �(.��6��� �8���������������9��79� ) 021

E

% " �'& ��� &��6� �A) � " 7�� " ��������. �6��� �6&��6� �=0
!
� "�" ,������ � �*) � � ���6&>�����6���=0 ) &���� ��021
�'�*)�� : " ,6&�
������ 0
�9��79��� 
'� �87�� �(.��6��� �8���������������9��79� ) 021

: " ,6&�
 ��� 1
E

E 1

b�d+q z d+chn + � � / � {Igoc H�H s\qhdwd F {Iqhd!� J ` z f ECFBEGJKH f�qhd M qts�c f�d+ch` H�JoF `pfr}Gd F � J { cef F �

D ECJKH/J `GsTqhd!n cef J qt` { ch` L�F k H�F � f�q H�Joz `Cchg c }�q H!H�JmL g F�F d�d+qhd � J s.f EGF {IkGd�d F `Nf f J n F F�� { FIF � H
f EGF f J n FBH f!chn�} qts�c
f�d+ch` H!JKF `pf }Gd F � J { cef FBLNM$H qtn F f E d FIH�E qtgK�$� F|L k ztztJ ` z � chgok F � �.gmf F d!`4cef J	��F g M �
f EGJKH�J `Gs\qhd+n cef J qt`2{ ch` L�F k H�F � chsof F d J `Nf F d�d!k�}Gf J qt` qts F�� F {IkGf J qt` f�q$� F f F d!n J ` F � EGJ { E f�d+ch` H�JKF `Nf
}Gd F � J { cef FIH � F d F f�d!k F ch`G� E q*� goqt` z f E cef E ch� L�FIF `�f EGF { c H�F � � qhd F � F f!c J g F � ECJKH f�qhd JKFIH � J `C{IgKkG� J ` z
� EGJ { E n F f E qN� H�E ch� F���F {Ik�f F � H�J `G{ F f ECF }Gd F � J { cef F�L�F { chn F f�d!k F ��{ ch`7chg H q L�F n c J `pf!c J ` F � f�q
sTk�d�f EGF d c J � J `$� F|L k ztztJ ` z �

D ECF { F d�f J lC{ cef F qtsrf�d+ch` H�JoF `G{ F ��g J � F f EGF � � ��� qh} F d+cef�qhd ��n c M {Iqt`pf!c J ` s\d FIF � ced J c L g FIH ch`G�
kG` J ��F d H chg x kCch`Nf J lC{ cef J qt` � � H � J f E f ECF � � ��� qh} F d+cef�qhd��Cf EGF }Gd FIH�F `C{ F qts�kG` J ��F d H chg x kCch`Nf J lC{ c5$



� P

f J qt` n c.� FIH ch` chk�f�qtn cef J {�n ce}G} J ` z qts�c/{ F d�f J l4{ cef F qts�f�d;ch` H�JKF `G{ F f�q H qtn F }Gd!q z d;chn s\d+c z n F `Nf
� J " {IkGgmf �9_a`/}Cd+ch{|f J { F � E q>� F ��F d ��n ch` M �
��� � ��������� }Cd!qh} F d�f JKFIH qts�{Iqtn�}�qt` F `Nf H { ch` L�FrF�� }Gd FIH!H�F �
c H H!J n�}Cg F � �'V �6V �GkG` x kCch`Nf J l F �������������������7qhdws\kG`C{|f J qt`Cchg ����� � ����� ��� � { F d�f J l4{ cef FIH �

�������"� � ��� ��� ��� ����� � � � � ��������� � �

�.`&kG` x kCch`Nf J l F � ����� � ����� ��� }Gd!qh} F d�f M �Gq FIH `GqhfB{Iqt`Nf!c J ` ch` M sod FIF � ced J c L g FIH � D EGF { F d�f J lC{ cef F
����� � ����� ��� $ ���
	�� �L( JKH ch` F�� chn/}Cg F qts H kG{ E c�}Gd!qh} F d�f M � D EGF }Gd F � J { cef FIHBJ `2f ECFIH�F kG` x kCch`Nf J l F �
{ F d�f J l4{ cef FIH { ch` L�F { chgK{IkCgocef F �-� J d F {|f�g M s\d!qtn@f EGF {Iqtn�}�qt` F `pf H f!cef F �

_a` ztF ` F d+chg �,s\qhd-c }Gd F � J { cef F � �,c � ced J c L g F { ch` L�F � F {Ig\ced F �'f�q H f�qhd F f EGF2EGJKH f�qhd M qts �
k H�J ` z f EGF {Igoc H�H ztJ	��F ` c L q ��F � b�d+q z d+chn + � ��� � D EGJKH � ced J c L g F/JoH�J ` J f J chg J C F � J ` f ECF {Iqtn�}�qt` F `Nf
{Iqt` H f�d+kG{|f�qhd ��ch`G� f EGF ` k�}��Ccef F � cefBf EGF F `G�&qts F ��F d M n F f E qN� ��b�d!q z d;chn + � �6f-H!E q>� H�E q>� ch`
kG` x kCch`Nf J l F � ����������������� }Cd!qh} F d�f M { ch` L�F n ce}G} F � f�q-f ECF/H f�k L {IqN� F }Gd!qR�GkG{ F � LRM f EGF _ y 7
}4ced H!F d � D EGF n F f E qR� � �!�.$.� � ��&�)  *�!�#-  ��� JKH f EGF {Iqt` H f�d!kG{|f�qhd.chkGf�qtn cef J { chgKg M$ztF ` F d;cef F � LRM f EGF
_ y 7 }4ced H�F d � D ECF qt`Gg M n/qR� J l4{ cef J qt` f�q f EGJKH n F f E qN� d FIx k J d F � LNM qtk�d�d!kG`�$ f J n F { F d�f J lC{ cef F
{ ECF {�� J ` z$JKH f EGF ch�C� J f J qt`2qts�f ECF goc H f,f ��q-g J ` FIH � f E cef J ` J f J chg J C F f ECF f�d;ch` H�JKF `Nf�}Gd F � J { cef F�� �,M.q.$
f J { F f E cef�f EGF qt`Gg M {IqN� F f ECF }Cd!q z d+chn/n F dBn k H f F `Nf F d JKH ch` J n�}Cg F n F `pf!cef J qt` sTqhd�f EGF s\kC`G{|f J qt`
�
����)�&��  � � ��� � D EGF d FIH f { ch` L�F�ztF ` F d+cef F � chk�f�qtn cef J { chgog M �

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

� J	��F ` c/{Iqtn�}�qt` F `Nf H f!cef F � f ECF d F�JKH c H�J ` z g F c H�H�Joz `Gn F `Nf qts � chgok FIH f�q sod FIF�� ced J c L g FIH H kG{ E f E cef
f EGF }Gd F � J { cef F qts�c sTkG`G{|f J qt`Cchg ����� ����������� }Gd!qh} F d�f M { ch` L�F f�d+k F � D EGF d F ced F f ��q ��c MRH ��f EGF `��
sTqhd f EGF f�d+ch` H�JKF `G{ F�H } F { J l F � LRM f EGF { F d�f J l4{ cef F f�q L�F�H cef JKH l F �A/
� � D EGF }Gd F � J { cef F { ch` { F c H�F f�q L�F f�d+k F s\qhd.ch` M c H�H�JKz `Cn F `pf qts � chgKk FIH f�q�f ECF sod FIF � ced J c L g FIH �

d � D EGF c H�H�JKz `Cn F `pf qts � chgKk FIH f�q sod FIF � ced J c L g FIH � d FIx k J d F �$sTqhd f EGF }Cd F � J { cef F f�q L�F f�d!k F�� { ch`
{ E ch` ztF �

D ECF H } F { J chg H�M `Nf!c � qtsjsTkG`G{|f J qt`Cchg �
��� � ���������&{ F d�f J lC{ cef FIH } F d!n J f H c H } F { J chgCn ce}G} J ` z s\d!qtn
f EGFIH�F�F�� }Gd FIH�H�J qt` H f�q }Gd!q z d+chn s\d+c z n F `Nf H � D ECF � chgKk FIH qts f EGF �GkCn/n M � ced J c L g FIH�H } F { J l F � J `
f EGF { F d�f J l4{ cef F { ch` L�F { chgK{IkCgocef F �$cefrf EGF,F `G�$qts F ch{ E n F f E qR� L qR� M � 4 ��F d M f J n F f EGF }Gd F � J { cef F
JKH f�d!k F ch`G��f EGFIH�F � chgKk FIH ced F � J ��F d F `Nf3s\d!qtn f EGF }Gd F � J qtk H � chgKk FIH �Rf EGF|M ced F.H f�qhd F �-chgKqt` z � J f E c
f J n F H f!chn�} � D EGF � J ��F d F `G{ F�L�F f � FIF ` f ECF f J n F H f!chn�} qts f EGF g\c H f k�}��Ccef F ch`C��f EGF {Ik�d!d F `pf f J n F
{ ch` L�F k H!F �&f�q$f�d JoztztF d ch` chg\ced!n f E cef8��ced!` H f EGF f FIH f F d f E cef�f EGF/F�� }Gd FIH�H�J qt` n c M L�F s]c J g J ` z
f�q L�F f�d+ch` H�JoF `pf � D EGF {Igoc H!H k H!F � f�q H f�qhd F f EGF EGJKH f�qhd M qts�c s\kC`G{|f J qt`Cchg ����� � ����� ��� }Gd!qh} F d�f M-JKH
H�E q*� ` J `$b d!q z d+chn + � �t� �
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b d!q z d+chn + � �6f / ~ qR� F f�q�f FIH f,ch`-kG` x kCch`Nf J l F � ����� � ����� ��� }Gd!qh} F d�f M �

_a` ztF ` F d+chg ��s\qhdBc s\kC`G{|f J qt`Cchg9f�d+ch` H�JKF `Nf.}Gd F � J { cef F � � J f E ch` c H�H qR{ J cef F � H�F f�qts��GkGn n M � ced J $
c L g FIH;� � c � ced J c L g F { ch` L�F � F {Igoced F � f�q H f�qhd F f EGFwECJKH f�qhd M qts�f ECJKH }Cd F � J { cef F k H�J ` z f EGF {Ig\c H�H�ztJ	��F `
c L q ��F � D EGJoH � ced J c L g F�JKH.J ` J f J chg J C F � J ` f EGF {Iqtn/}�qt` F `pf,{Iqt` H f�d!kC{|f�qhd �jch`G� f ECF ` kG}��4cef F � cef,f EGF
F `G�7qts F ��F d M n F f E qN� � b�d!q z d+chn + � �[d H�E q*� H�E q>�8c-sTkG`G{|f J qt`4chg ����� � ����� ��� }Cd!qh} F d�f M � J f E c
H�J ` z g F sod FIF � ced J c L g F � qtsuf M } F�J `Nf FIztF d � { ch` L�F n ce}G} F ��f�q�f EGF�H f�k L {IqN� F }Cd!qN�CkG{ F � LNM f EGF _ y 7
}4ced H!F d � D EGF qt`Gg M {IqR� J ` z d FIx k J d F �/qts�f EGF }Gd!q z d+chn/n F d JKH ch` J n�}4g F n F `Nf!cef J qt` qts f ��q s\kG`C{|f J qt` H /
� � D EGF s\kC`G{|f J qt`Cchg�{ chgK{IkCgocef J qt`-qtsuf EGF s\d FIF � ced J c L g FIH s\d!qtn@f ECF {Iqtn�}�qt` F `Nf H f!cef F �
d � D EGF�F � chgKkCcef J qt` qts?f EGF }Cd F � J { cef F�ztJ	��F ` f ECF {Ik�d�d F `pf.{Iqtn�}�qt` F `pf H f!cef F ch`G�-f EGF � chgKk FIH qts
f ECF sod FIF � ced J c L g FIH �

M.qhf J { F f E cef�c�sTkG`G{|f J qt`Cchg ����������������� }Gd!qh} F d�f M � J d F {|f�g M H } F { J l FIHwL qhf E f EGFIH!F s\kG`C{|f J qt` H �B_a`&c
{ F d�f J l4{ cef F
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b�d!q z d+chn + � �t� / � {Igoc H�H s\qhd d F {Iqhd!� J ` z f EGF�EGJKH f�qhd M qts�c�s\kC`G{|f J qt`Cchg f�d+ch` H!JKF `pfr}Cd F � J { cef F �

f EGF sTqhd!n F d JoH ztJ	��F ` LRM f EGF ��� ch`G�$f EGF gocef�f F d JKHrztJ	��F ` LNM � �
_as f ECF d F$JKH n/qhd F f E ch` qt` F sod FIF � ced J c L g F ��c H f�d+kG{|f�k�d F$JKH � F lC` F �7f E cef {Iqt`Nf!c J ` H chgog�f ECFIH�F

� ced J c L g FIH � D EGJKH H f�d!kG{|f�k�d F n�k H fw{Iqt`Nf!c J `2ch` J n/}Cg F n F `Nf!cef J qt` qts?f ECF `Gqhf FIx k4chg9qh} F d+cef�qhd � D EGJKH
�Ccef!c H f�d!kG{|f�k�d F � E q*� F ��F d�� JKH/EGJKztE g M d FIz kCgoced ch`G� { ch` L�F chk�f�qtn cef J { chgog M ztF ` F d+cef F � sod!qtn f EGF
{ F d�f J l4{ cef F � �.` F�� chn�}Cg F qts�f EGF �Ccef!c H f�d+kG{|f�k�d F {Iqhd�d FIH }�qt`C� J ` z f�q f ��q s\d FIF � ced J c L g FIH �.qt` F
J `Nf FIztF d.ch`G� qt` F { E ced;ch{|f F d � JKH ztJ	��F ` J `$b d!q z d+chn%+ � � ) �

D ECJKH �Ccef!c H f�d!kG{|f�k�d F d F }Cgoch{ FIH f ECF � F {Igoced+cef J qt`�qts�$
&
���������
� ��J `�b d!q z d+chn + � �[d � c H ch` J `Nf FIztF d �
J `�f ECJKH { c H�F�� � M.q�qhf ECF d3{IqR� F JoH�J n�}4ch{|f F � � D EGF EGJKH f�qhd M qts�f ECF sTkG`G{|f J qt`Cchg ����� �����������2}Gd!qh} F d�f M
JKH/J ` J f J chg J C F � ch`C� k�}��Ccef F � c H�H�E q>�w` J ` b�d+q z d+chn + � �[d � � H/L�F s\qhd F �3f ECF }Gd!q z d+chn n F d n k H f
H k�}C}Cg M sTkG`G{|f J qt` H f�q�{ chgK{IkGg\cef F f EGF � chgKk FIH qts f EGF sod FIF � ced J c L g FIH�ztJ	��F `�f ECF {Iqtn�}�qt` F `Nf H f!cef F �Gch`G�
F � chgKkCcef F f EGF }Gd F � J { cef F�ztJ ��F `$f EGF {Iqtn�}�qt` F `Nf H f!cef F ch`G�$f EGF � chgKk FIH qts�f EGF s\d FIF � ced J c L g FIH �
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_a`�f EGJKH { E ce}Gf F d �D� F�J `Nf�d!qR�GkG{ F�H�F d � J { FIH � � H�F d � J { F�JKH c sod FIx k F `Nf�g M k H�F ��}4ced;ch� JKz n sTqhdu{Iqtn�}�qt` F `Nf
J `Nf F d+ch{|f J qt` J ` � JKH f�d JKL k�f F � H�MRH f F n H � D ��q F�� chn�}Cg FIH qts H kG{ E H�F d � J { FIH ced F&ztJ	��F ` ch`G� f EGFIJ d
J `Nf FIz d+cef J qt` J `�qtk�drn/qR� F g JKH�F�� }CgKqhd F � � V,` F qts9f EGFIH�F,H�F d � J { FIHrJKH f EGF `$k H�F � J ` f ECF � F ��F gKqh}Cn F `Nf
qts�c
goced ztF d F�� chn�}Cg F ce}G}Cg J { cef J qt`�� J gKgKk H f�d+cef J ` z f EGF k�f J g J f M qtsuf ECJKH ce}G}Gd!q�ch{ E f�q�} ced+ch� JKz n d F k H�F �

� ��
 � "����j�
	/</�����+��"

D EGF { F d!f J lC{ cef F $ L c H�F �2ce}G}Gd+q�ch{ E � FIH {|d JmL�F � J `�}Gd F � J qtk H { E ce}Gf F d HwF n�} E c H!J C FIH f EGFBH } F { J lC{ cef J qt`
qts�f EGF J `G� J	� J �GkCchgR{Iqtn�}�qt` F `Nf � D EGJKH�H } F { J lC{ cef J qt` JKH�ztJ	��F ` c H cBkC` J gocef F d+chg z k4ced+ch`pf FIF qts�{Iqtn�}�q.$
` F `Nf L�FIE c �RJ qhd��Gd FIz ced!�Gg FIH�H qts�f EGF�F ` � J d!qt`Gn F `pf J ` � EGJ { E-J f JoH }Cgoch{ F � � ~ qtn/}�qt` F `pf }Cd!qh} F d�f JKFIH �
f EGF `�� ced F ��F d J l F � J ` JKH qtg\cef J qt` qts f EGF d FIH f qts f EGF H�MRH f F n � D ECJKH }Gd+qtn/qhf FIH f EGF H } F { J lC{ cef J qt`��
J n�}4g F n F `Nf!cef J qt`�� ch`C� }Cd!qNqts?d F k H�F qts�f EGF�J `G� J	� J �GkCchg�{Iqtn/}�qt` F `pf H � � M H f F n }Gd!qh} F d�f JKFIH �4qt` f EGF
qhf EGF d E ch`G���uced F }Gd!q ��F ` c H f EGF {Iqt`.)�kC`G{|f J qt` qts3f EGF gKqR{ chg�{Iqtn�}�qt` F `Nf�}Gd!qh} F d�f JoFIH � +3F { chk H�F qts
f EGFIJ dB� F } F `C� F `G{ F qt` chgKg?f EGF {Iqt` H f J f�k F `NfB{Iqtn�}�qt` F `Nf�}Gd!qh} F d�f JKFIH ��f EGF }Gd!qRqts H qts f EGFIH!F/H�M H f F n
}Gd!qh} F d�f JoFIH ced F � J " {IkGgmf3f�q�d F k H�F�J `$� J ��F d F `pf {Iqt`Nf F�� f H �

�.gKg � L k�f�f EGF n/q H f f�d J	�RJ chg ��H�M H f F n }Cd!qh} F d�f JKFIH ced F FIH f!c L g JKH�EGF � ch`C� n c J `Nf!c J ` F � f E d!qtk ztE f EGF
{IqRqhd!� J `Ccef J qt`�qts�{Iqtn�}�qt` F `Nf J `Nf F d+ch{|f J qt` H ��_asjf ECFIH�F {Iqtn�}�qt` F `Nf J `Nf F d+ch{|f J qt` H { ch` L�F,H f�d!kC{|f�k�d F �
J ` c n F ch` J ` z sTkGgA�rc M ��qtsof F ` f EGF ced z kGn F `Nf H qts�{Iqhd�d F {|f�` FIH�H s\qhd.f EGF � JKH f�d JmL k�f F � H�M H f F n { ch` L�F
H�J n/}Cg J l F � � � ch` M chg z qhd J f E n H J n�}�q H�F f ECJKH H f�d!kC{|f�k�d J ` z f E d!qtk ztE c H n chgKgj{Iqtgog F {|f J qt` qts�c LCH f�d+ch{�$
f J qt` H f E cef ced F s\d FIx k F `pf�g M d F k H�F � � D EGFIH�F c LCH f�d+ch{|f J qt` H f EGF ` l z k�d F }Gd!qtn J ` F `pf�g M J ` L qhf E f EGF
J `GsTqhd!n chg F�� }�q H�J f J qt`$qts�f EGF chg z qhd J f E n c H � F gKg9c H J f H sTqhd!n chg ��F d J lC{ cef J qt` �

iGqhd F�� chn�}4g F �9{Iqt` H�J � F dBc�� JKH f�d JKL k�f F � H�MRH f F n d FIH }�qt` H�JmL g F sTqhdBn c J `Nf!c J ` J ` z c�{ F d�f!c J `2f F n;$
} F d+cef�k�d F�J ` c L k J gK� J ` z � D EGF�H�M H f F n {Iqt` H!JKH f H qts?c {IqtgKg F {|f J qt` qts?f EGF d!n q H f!cefw{Iqtn�}�qt` F `Nf H f E cef
chgmf F d!`4cef F�L�F f&� FIF ` f&�3q H f!cef FIH �3q � ch`G� qt` � � f EGF d!n/q H f!cef
{ E ch` ztFIH/H f!cef F � F } F `G� J ` z qt` f EGF



�*d

gKqR{ chgGf F n�} F d+cef�kGd F qts J f H J n/n F � J cef F F ` � J d!qt`Gn F `Nf0/ � f EGF d!n/q H f!cef JKH q � � EGF ` f EGF F ` � J d!qt`Gn F `Nf
f F n�} F d+cef�k�d F�JKH c L q ��F c-{ F d�f!c J ` f E d FIH�E qtgK� ch`G� J f JKH qt` � EGF `&f EGF�F ` � J d!qt`Cn F `pf�f F n/} F d;cef�k�d F
JKH
L�F gKq*� c { F d�f!c J ` f E d FIH�E qtgK� � D EGF$H f F ch� M $ H f!cef F qtswf EGF�L k J go� J ` z f F n/} F d;cef�k�d F f EGF ` sTqtgKgKq*� H
� J d F {|f�g M sod!qtn f EGF { F d�f J lC{ cef FIH { ce}Gf�k�d J ` z-J `C� J	� J �GkCchg?{Iqtn�}�qt` F `Nf�}Gd+qh} F d!f JKFIH ��_ s � E q>� F ��F d � � F
J n�}�q H�F f ECF sTk�d�f EGF d�d FIx k J d F n F `Nf�f E cefrcef�n/q H f�f ��q.$ f EGJ d!� H qts f EGF f EGF d!n/q H f!cef H { ch` L�F qt` cef3f EGF
H chn F f J n F � �EV (7V �u} F d E ce} H f EGJKH�JKH d FIx k J d F � LNM f EGF F g F {|f�d J { chg H�M H f F n � �?f EGF f ECF d!n/q H f!cef H n k H f
`Gq*� {IqRqhd!� J `Ccef F f EGFIJ d.f�d+ch` H�J f J qt` H s\d!qtn q � f�q�qt`&ch`G� �RJ { F $ ��F d H c � D ECF }Gd+qhf�qN{Iqtg?k H�F �2sTqhd,f EGJKH
{IqRqhd!� J `Ccef J qt`&{ ch` L�F�F�� }Gd FIH�H�F � k H�J ` z { F d!f J lC{ cef FIH � L k�f�c {Iqtn�}�q H�J f J qt`Cchg?}Cd!qNqts JKH d FIx k J d F �2f�q
FIH f!c L g JKH�E f E cefBf EGF�H�MRH f F n J ` � ced J ch`Nf JKH n c J `Nf!c J ` F � � D ECJKH { E ce}Cf F d�ch�G��d FIH!H�FIH f EGF/x k FIH f J qt` qts
E q*� f�q/d F �CkG{ F f EGF,L k�d+� F `$qts9f ECJKH {Iqtn�}�q H�J f J qt`4chg�}Gd!qRqts �

� H n F `pf J qt` F �$c L q ��F �Gqt` F f F { E ` JKx k F sTqhd H�J n�}Cg J s M J ` z f EGF }Gd+qNqts JKH f�q J `Nf�d!qR�GkG{ F ch`$c LCH f�d+ch{�$
f J qt` f E cef H f�d+kG{|f�k�d FIH f ECF {Iqtn�}�qt` F `Nf J `Nf F d+ch{|f J qt` H � D ECF n c J `Nf F `Cch`G{ F qts?c H�M H f F n8}Gd+qh} F d!f M$JKH
f EGF `�ch` J n/n F � J cef F {Iqt` H�FIx k F `G{ F qts�f EGJKH H f�d!kG{|f�k�d J ` z � � J `G{ F f EGF|M ced F }Gd+qh} F d!f JKFIH qtsj{Iqtn�}�qt` F `Nf
{Iqtn/n kG` J { cef J qt`��Gf EGFIH�F c LCH f�d+ch{|f J qt` H { ch`G`Cqhf L�F { ce}Gf�k�d F � J ` c H�J ` z g F {Iqtn/}�qt` F `pf L k�f n k H f L�F
� F d J ��F �$sod!qtn f ECF�H } F { J lC{ cef J qt` H qts?c
{IqtgKg F {|f J qt`$qtsu{Iqtn�}�qt` F `Nf H ��_ f JKH � FIH!J d+c L g F �Rf EGF `���f�q
d F k H�F
f EGJKH � F d J	� cef J qt` � EGF ` F ��F d�ce}G}Cg J { c L g F � � x kCchg J f!cef J	��F q LCH�F d � cef J qt` JoH f E cef c2d F g\cef J	��F g M H n chgKg
`RkGn L�F d qtsjc L4H f�d+ch{|f J qt` H ced F k H�F � J ` c�d F gocef J ��F g M goced ztF `RkGn L�F d qts�� JKH f�d JKL k�f F �/chg z qhd J f E n H ��_ f JKH
f EGF d F sTqhd F d F c H qt`Cc L g F f�q F�� } F {|f,f E cef F�� f F ` H�J	��F d F k H!F�JKH }�q H�H�JmL g F � � F � J gKgj{ chgog9f EGFIH!F c LCH f�d+ch{�$
f J qt` H � H�F d � J { FIH � �

_a` f EGJKH { E ce}Cf F d � F�F�� chn J ` F f&�3q H!J n�}Cg F�H�F d � J { FIH /.f�qD� F ` H ch`G�2gKq ztJ { chg�{IgKqN{�� H � D EGF { E q J { F
qts�f EGFIH�F�H�F d � J { FIH JKH H�JKz ` J l4{ ch`pf � D EGF|M d F }Gd FIH�F `pf f ��q ��F d M }�q>� F d!sTkGgjn F { E ch` JKH n H sTqhd H f�d+kG{|f�k�d $
J ` z {Iqtn�}�qt` F `Nf J `pf F d;ch{|f J qt` H � D EGF s\qhd!n F d JoH qts\f F ` k H�F �7f�q2d F }Cd FIH�F `Nf f ECF�J `G� J	� JKH�JmL4J g J f M ch`G�
J `G� FIH f�d!kG{|f JmL4J g J f M qts?c g J n J f F � d FIH qtkGd!{ F � D EGF gocef�f F d JoH qtsof F `$k H!F ��f�q FIH f!c L g JKH!E {Iqt` H!JKH f F `G{ M ch`G�
{ chk H chg J f M d F gocef J qt` H�ECJ } H � _ f E c H.L�FIF ` qtk�d F�� } F d JoF `G{ F f E cefwf EGFIH!F H!F d �RJ { FIH d F ce}C} F ced�s\d FIx k F `pf�g M
J ` f ECF � F ��F gKqh}Cn F `pf�qts�� JoH f�d JmL kGf F �2chg z qhd J f E n H � iGqhd F�� chn�}Cg F �9f EGF|M { ch` L�F k H�F � f�q H�J n�}Cg J s M
f EGF }Gd+qNqts ch`C� F�� }�q H�J f J qt` qts�chg z qhd J f E n H c H � ced JKF � c H n k�f�kCchg F�� {IgKk H�J qt`j��� J ` J ` z } EGJ goq H qh} EGF d H
�Sd )�� � z goq L chg H `Cce} H�E qhf H � �
� � � +�M C ch`pf J ` FBztF ` F d+chg H � �R� � �4ch`C��f F d!n J `Ccef J qt`$� F f F {|f J qt` �Sdh� ��)�� �

V,` f EGF qhf ECF d E ch`G���wf EGFIH�F f ��q H�F d � J { FIH �Gq `Gqhf-{Iqtn/}Gd JKH�F ch` F���E chk H f J	��F g JoH f�qts k H�F sTkGg
H�F d � J { FIH � D EGF|M ced F.ztJ	��F `�c H ch` J gKgok H f�d+cef J qt`�qtsjf EGF k H�F qts H!F d �RJ { FIH ch`C� f EGFIJ d J `Nf FIz d+cef J qt` J ` qtk�d
n/qR� F g � �w`Cqhf EGF d F�� chn�}Cg F n JoztE f L�F }4ced�f J chg?qhd!� F d H � � ECF d F {Iqtn�}�qt` F `pf H ced F {Iqt`G` F {|f F � J `&ch`
ch{ M {Ig J { � J d F {|f F � z d;ce} E H f�d!kG{|f�k�d F � 4�� ztF � J d F {|f J qt` H { ch` { E ch` ztF L k�f�{Iqtn�}�qt` F `Nf H {IqNqhd!� J `Ccef F
f EGFIH�F n/qN� J lC{ cef J qt` H
H q&c H f�q&n c J `Nf!c J ` f EGF ch{ M {Ig J { J f M qts f EGF z d+ce} E � D EGJoH�H�F d � J { F$JKH k H�F sTkGg
sTqhd f ECF�H�M n/n F f�d M&L d F c.� J ` z f E cef JKH {Iqtn/n/qt`Gg M d FIx k J d F � s\qhd/s]c J d�ced LCJ f�d+cef J qt` � iGqhd F�� chn/}Cg F �
{Iqtn�}�qt` F `Nf H f E cef,ced F�EGJKztECF d J ` f EGF } ced�f J chg9qhd+� F d.{IqtkCgK� L�F�ztJ	��F ` }Cd J qhd J f M kG`pf J g�f EGFIJ d.d FIx k FIH f
JKHrH cef JoH l F ���Ccef � EGJ { E }�q J `Nfrf EGF|M n/q ��F f�q�f EGF�L qhf�f�qtn qts9f EGF }4ced�f J chg�qhd!� F d �



� )

� F {Iqt`�lC` F qtk�d�� JKH {Ik H�H!J qt` J `�f ECJKH { E ce}Gf F d � E q*� F ��F d � f�q�f�qD� F ` H ch`G� goq ztJ { chgC{IgKqR{�� H � 43ch{ E�JKH
{ E ced+ch{|f F d J C F � J `Cs\qhd!n chgKg M �Cch`G� f EGFIJ d,k�f J g J f M�J ` � JoH f�d JmL kGf F � chg z qhd J f E n H qtk�f�g J ` F � � 43ch{ E2H�F d � J { F
JKH f ECF ` { E ced+ch{|f F d J C F �'sTqhd!n chgKg M k H�J ` z f EGF { F d�f J lC{ cef FIH�ztJ	��F ` J ` }Gd F � J qtk H { E ce}Gf F d H � � J `G{ F c
H�F d � J { F d F }Gd FIH!F `pf H ch` c LCH f�d+ch{|f J qt`'qts�c {Iqtn/n kG` J { cef J qt` � JoH { J }Cg J ` F � � F ztJ ��F f ECF { F d�f J lC{ cef F $
L c H�F � H } F { J lC{ cef J qt`�s\qhd�chgKgtf EGF {Iqtn�}�qt` F `Nf H }4ced�f J { J }4cef J ` zrJ `�f EGJKH � JKH { J }Cg J ` F � D EGF � F|M }Gd!qh} F d�f JKFIH
F n L qR� JKF � LNM f EGFIH�F H�F d � J { FIH ced F f EGF ` � F d J	��F �&s\d!qtn f ECF {Iqt`.)�kG`G{|f J qt` qts�f ECFIH�F H } F { J l4{ cef J qt` H �
� F {Iqt`G{IgKkG� F � J f E ch` F�� f F `C� F � F�� chn�}Cg F � J gKgok H f�d+cef J ` z�E q*� c H�F d � J { F { ch` L�F k H�F � f�q H�J n�}Cg J s M
f EGF {Iqt` H f�d!kG{|f J qt` qts�c�g\ced ztF dwce}G}Cg J { cef J qt` �

� ��� 02� �.��"/*

� �"� ��� � ��� � ��� � ��� ���	�

� f�qD� F ` JKH ch` J `G� J �RJKH!JmL g F kC` J f�f E cef { ch` L�F�J `�f EGF }�q H�H�FIH�H!J qt`�qts?cefwn/q H fwc H!J ` z g F {Iqtn�}�qt` F `Nf �
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{Iqtn�}�qt` F `Nfwn c J `pf!c J ` H J f H q>� ` gKq ztJ { chgu{IgKqN{�� � D EGF � F|M }Cd!qh} F d�f M qts?f EGF�J `pf F d;ch{|f J qt` qts�{IgoqN{�� F �
{Iqtn�}�qt` F `Nf H JoH f E cef�chgKg.n FIH�H c ztFIH�F�� { E ch` ztF � ced F f J n F H f!chn�} F � � �.` qtkGf z q J ` z n FIH�H c ztF JKH
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L�F kG` J g\cef F d+chgKg M/z kCced;ch`pf FIF � LNM f EGF�L4J �G� F d J n�}4g F n F `Nf!cef J qt` �
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sTkG`G{|f J qt`Cchg �������3�Nqhd�sTkG`G{|f J qt`Cchg ����� � ����� ��� }Gd!qh} F d�f JoFIH �?M.qhf J { F f E cef�f EGF ����� �����������2}Gd!qh} F d�f M
qts�f EGF�
�- 	�	���� {Iqtn/}�qt` F `pf JoH ch` F�� chn�}Cg F qts�c�sTkG`G{|f J qt`4chg�}Gd F � J { cef F � J f E c�� JoH )�kC`G{|f J qt` � + qhf E
� JKH )�kG`C{|f HjJ n�}Cg M f EGF3H chn F � chgKk F sTqhd�f EGF �GkCn/n M � ced J c L g F � H q f EGF }Gd F � J { cef F JKHuJ `G� FIF ��s\kG`C{|f J qt`Cchg �

_ f JKH�J `Nf F d FIH f J ` z f�q�`Gqhf F f E cef3f EGF J `pf�k J f J	��F }Gd!qRqts � J ` � EGJ { E ch` J `G�GkG{|f J qt` ch`G� L qtkG`G� F �G` FIH�H
ced z kGn F `pf JKH n ch� F qt`
f ECF }Cd J { F � JKH `Gqhf�f EGF ce}G}Cd!q�ch{ E f!c.� F ` s\qhd�f EGF sTqhd!n chgR}Gd!qRqts J ` � F {|f J qt` � � S �
� kG{ E c H f�d+cef FIzhM$JKH }�q H�H�JmL g F sTqhdr}Gd!q � J ` z f F d!n J `Ccef J qt`�� L k�f JKH {Iqtn�}Cg J { cef F � LNM f EGF s]ch{|frf E cefrf EGF
H f!c L g F kG}G} F d L qtkG`C��sTqhdrf EGF }Gd J { F { ch`G`Gqhf L�F { chgK{IkGgocef F � �a�1�9��!
��� � _a`�}4ced�f J {IkCgoced �Gc }Gd J { F.FIx kCchg
f�qBf ECF ������!H�I� EGJoztEGFIH f n c ��J n kGn LCJ � � chgok F n c M qhd�n c M `Gqhf L�F f EGF lC`Cchg H chg F }Gd J { F �N� F } F `G� J ` z
qt`$f EGF qhd JKztJ `$qtsuf EGF�LCJ � �

D ECJKH lC`Cchg�q LCH�F d � cef J qt` JKH ch` F�� { F gKg F `Nf F�� chn/}Cg F qtswf EGF }�q>� F d qts,{ F d�f J lC{ cef FIH � � H!J n�}Cg F
� FIH {|d J }Gf J qt`�qts9q L ) F {|f L�FIE c �RJ qhd { ch` L�F { ce}Cf�k�d F � LRM c
s F � s\kC`G�Cchn F `Nf!chg�{ F d�f J lC{ cef FIH � H k " { JKF `Nf
f�q n c.� F } F d H kCc H�J	��F ced z kGn F `pf H qts H�M H f F n�}Gd!qh} F d�f JoFIH � _aswc z d F cef F d � FIz d FIF qts.{Iqt`�lC� F `G{ F$JKH
� FIH�J d F ��� f EGFIH�F { F d�f J lC{ cef FIH { ch` L�F,F�� f F `C� F � J `$ch` F `Nf J d F g M {Iqt` H�JKH f F `Nf n ch`G` F drf�q/s\qhd+n8c
n/qhd F
{Iqtn�}Cg F f F�H } F { J lC{ cef J qt` � D ECF chn/qtkG`Nfwqts?d Joz qhd f E cef JoH L d!qtk ztE f f�q L�F cedw{ ch` L�F f!c J gKqhd F �-f�q f EGF
� FIH�J d F �${Iqt`�lC� F `C{ F�J `�f EGF {Iqhd�d F {|f�` FIH�H qts�f EGF ce}C}Cg J { cef J qt` �
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_a` f EGJKH { E ce}Gf F d �
� F }Gd FIH!F `pf ch`Cqhf EGF d F�� chn�}Cg F f E cef J gKgKk H f�d+cef FIH f EGF kGf J g J f M qts,{ F d�f J lC{ cef FIH J `
f EGF � F ��F gKqh}Cn F `Nf qts�c�� JKH f�d JmL k�f F �$ce}G}4g J { cef J qt` � �.`-qh} F d+cef J qt`4chgjq ��F d � JKF � qts9f ECF }Gd!q L g F n ch`G�
H qtgKkGf J qt` JKH }Gd FIH!F `pf F ����s\qtgogKq>� F � LRM c$sTqhd!n chg H } F { J lC{ cef J qt` qts3f EGF�H�M H f F n ch`G� qts3f EGF�J `G� J �RJ ��$
kCchg�{Iqtn�}�qt` F `pf H k H!J ` z { F d�f J l4{ cef FIH � �@sTqhd!n chg�}Gd!qRqts JKH�ztJ	��F ` f E cef f EGF {Iqtn/}�q H!J f J qt` qts�f ECFIH�F
{Iqtn�}�qt` F `Nf H n FIF f H f EGF d FIx k J d F � H�MRH f F n H } F { J lC{ cef J qt` �

� `Gg J � F f ECF }Gd F � J qtk H9F�� chn�}4g F � H qtn F qts f EGF {Iqtn/}�qt` F `pf9{ F d!f J lC{ cef FIH { ch`G`Gqhf L�F chkGf�qtn cef J { chgKg M
f�d+ch` H gocef F � J `Nf�q F#" { JoF `pf$d!kC`%$ f J n F { EGF {�� H � D EGJoH JKH�L�F { chk H�F f EGF � F l4` J f J qt` qts H qtn F qts�f EGF
L qtkG`G� H }�qhf F `Nf J chgKg M J ` � qtg ��FIH }Gd!q ECJmLCJ f J	��F g M F�� } F ` H!J	��F { chgK{IkGgocef J qt` � ~ EGF {�� H }Gd!q � J � F � LRM f EGF
}Gd!q z d;chn/n F d � E q>� F ��F d �4�Gq chgKgKq>� f EGF { F d�f J l4{ cef FIH f�q L�F f FIH f F �2cef d!kC`%$ f J n F � �.g H q �Cf EGF � chg J � J f M
qts�f EGF { F d�f J l4{ cef FIH { ch` L�F sTqhd!n chgKg M FIH f!c L g JKH�EGF � � J f E ch` F `pf J d F g M goqN{ chg�}Cd!qNqts �

� ��
 0 ��� � �j��:��+�3(

� F {Iqt` H�J � F d�c � JKH f�d JmL k�f F �/f�d FIFwH!F ced!{ E�L c H!F ��qt`�f EGFwL d+ch`C{ E ch`G� L qtkC`G� chg z qhd J f E n � � ) � ~ E ce}�$
f F d ) � � 4�ch{ E `GqR� F qts�f ECF f�d FIF L�FIJ ` zBH�F ced+{ EGF � E c H ch`�c H�H qN{ J cef F � � chgKk F � D EGFwz q�chg4qts�f EGFwH�F ced!{ E
JKH f�q J � F `Nf J s M f EGF g F chs�`GqR� F � J f E f EGF n c � J n kGn � chgKk F �

D ECF$L d+ch`G{ E ch`C� L qtkG`G� f�d FIF H�F ced!{ E JoH/L c H�F � qt` f ECF F���JKH f F `G{ F qts,f ��q sTkG`G{|f J qt` H � D EGF
lGd H fwsTkG`G{|f J qt` MRJoF gK� H � s\qhdBch` M `GqR� F�J ` f EGF f�d FIF �9c�g JKH f qts�f E cef�`GqR� F N H { EGJ gK��d F ` � D EGJKH s\kC`G{|f J qt`
� FIH {|d JmL�FIH�E q>� f ECF f�d FIF�L d;ch`G{ EGFIH �9} F d!n J f�f J ` z f ECF/F�� }4gKqhd+cef J qt`&qts3� FIF } F d�g F ��F g H � D EGF�H!F {Iqt`G�
sTkG`G{|f J qt` d F f�k�d!` H �Cs\qhd�ch` M `GqN� F�J `$f ECF f�d FIF ��ch` k�}G} F d L qtkG`G�-qt` f EGF�� chgKk FIH J ` f EGF�H k L f�d FIF qts
� EGJ { E f E cef�`GqN� F JKH f EGF d!qRqhf � � H k L f�d FIF { ch` L�F d F n/q ��F � s\d!qtn�{Iqt` H�J � F d+cef J qt` J s�f EGF k�}G} F d
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L qtkG`G�2c H�H qR{ J cef F �-� J f E2J f H d+qNqhf JKH g FIH�H f E ch` qhd FIx kCchg�f�q�f EGF�� chgKk F qts�cE� `Gq>� ` H qtgKk�f J qt`2qhd�c
� `Gq>� `7gKq*� F d L qtkG`G�&qts f EGF H qtgKk�f J qt` � _ s L qhf E f EGFIH�F s\kG`C{|f J qt` H { ch` L�F { chgo{IkGgocef F � F#" { JKF `Nf�g M �
f EGJKH ce}C}Gd!q�ch{ E JKH c�k H!F s\kGg ECF k�d JKH f J {U� ECF `$f EGF `RkGn L�F d qts?g F c ��FIH JKH g\ced ztF �

D ECF }Gd+q L g F n � FIH {|d JmL�F � J ` f EGJKH { E ce}Cf F d JKH c ztF ` F d+chg�qt` F �3c H�JKH f EGF }Gd FIH!F `pf!cef J qt` qts f EGF
H qtgKkGf J qt` �B_ f JKH ce}G}Cg J { c L g F f�q-ch` M L d+ch`G{ E ch`C� L qtkC`G� f�d FIF�H�F ced!{ E � iGqhd J gKgKk H f�d+cef J qt` }Ck�d�}�q H�FIH �
E q*� F ��F d �
� F { E qNq H�F c2}4ced�f J {IkCgoced J ` H f!ch`C{ F qts f EGJoH {Igoc H�H qts.}Gd!q L g F n H f�q J n/}Cg F n F `Nf J ` � F {�$
f J qt` d �*) � D EGF }4ced�f J {IkGg\ced }Gd!q L g F n � F�H qtg ��F
JKH c ztF ` F d+chg J C cef J qt` qts�f EGF�f $ � � `Cce} H ch{�� }Cd!q L g F n
�Sdh� � � � F ced F.ztJ ��F `-c�g JKH f�qts J f F n H � F ch{ E � J f E ch` J `Nf FIztF d � FIJKztE f ch`G� � chgKk F � � F ced F chg H q ztJ	��F `
c�g JKH f3qtsA�R`4ce} H ch{�� H � F ch{ E � J f E ch` J `Nf FIztF dr{ ce}4ch{ J f M � D EGF }Gd!q L g F n JKH f�q }Cgoch{ F.J f F n H3J `pf�q8� `Cce}�$
H ch{�� H.H q c H f�q n c � J n J C F f EGF f�qhf!chg � chgKk F { ced!d JKF � J ` f EGF � `Cce} H ch{�� H � H k L ) F {|f f�q/f EGF {Iqt` H f�d+c J `Nf
f E cef `Cqt` F qts�f EGF �R`4ce} H ch{��${ ce}4ch{ J f JKFIH ced F�F�� { FIF � F � �

D ECF f�d FIF f�q L�F�F�� }CgKqhd F � JoH f ECF d F s\qhd F f EGF f�d FIF qtsw}4ced�f J chg H qtgKkGf J qt` H f�q2f EGJKH }Gd!q L g F n � �
}4ced�f J chg H qtgKk�f J qt` JKH ch` c H�H�JKz `Gn F `pf qtsuf EGF lGd H f �'J f F n H f�qG� `Cce} H ch{�� H ch`C�-c�g JKH f�qtsuf EGF kG`Rk H�F �
{ ce}4ch{ J f JoFIH d F n c J ` J ` z s\qhd F ch{ E � `Cce} H ch{�� � D EGF d!qNqhfr`GqR� F qtsuf EGF f�d FIF {Iqt`Nf!c J ` H `Gq�c H�H!JKz `Gn F `Nf H
qts J f F n H f�q � `Cce} H ch{�� H ch`G� chgogA�R`4ce} H ch{�� H.E c ��F f EGFIJ d sTkGgKg�{ ce} ch{ J f M kC`Nk H!F � � ��g F chs?qts?f EGF f�d FIF
{Iqt`Nf!c J ` H c�{Iqtn�}4g F f F c H�H�JKz `Cn F `pf�qts F ��F d M2J f F n FIJ f EGF d�f�q-c � `Cce} H ch{�� qhd�f�q$`Gqhf L�F�J `C{IgKkG� F � �
D EGF � chgKk F qts�c/`CqN� F�JKH f ECF�H kGn qts?f EGF � chgKk FIH qts J f F n H f E cef E c ��F�L�FIF `-}Cgoch{ F � J ` � `Cce} H ch{�� H �
D EGF { EGJ gK�Gd F ` qts.c `CqN� F ced F f EGF }4ced�f J chg H qtgKk�f J qt` H � EGJ { E { ch` L�F {|d F cef F � LRM7F�� f F `G� J ` z f EGF
}4ced F `Nf
`GqN� F � J f E f EGF }Cgoch{ F n F `Nf qts�f ECF ` F�� f J f F n J `&f EGF g JKH f � � L qtkC`G� qt` f EGF�H k L f�d FIF JKH
� F f F d!n J ` F � LRM d F goc ��J ` z f EGF {Iqt` H f�d+c J `pf.qts?f EGF�J `C� J	� JKH�JmLCJ g J f M qts?f EGF�J f F n H � D EGF � F f!c J g H qts?f EGJKH
{ chgK{IkGg\cef J qt` ced F `Cqhf } F d�f J ` F `pf EGF d F � _a`G� FIF ���?f EGF�H�M H f F n � J gog L�F H } F { J l F � ch`G�7}Gd+q ��F ` c H c
ztF ` F d J {$f�d FIF H!F ced!{ E chg z qhd J f E n$� � J f E d F s F d F `G{ FIH f�q&f EGF H } F { J lC{�}Gd!q L g F n J ` H f!ch`C{ F � ��V��EV ��f EGF
ztF ` F d+chg J C F � f $ � � `Cce} H ch{���}Gd!q L g F n � qt`Gg M � EGF d F f EGF|M ced FBEGF gK}Cs\kCg sTqhd {Igoced J f M �

� ��� � ��� �+<
���+�,"

� F J n�}Cg F n F `pf ECF d F c H qtgKk�f J qt` L c H�F � qt` f EGF n c H f F d $ H goc ��F }4ced+ch� JKz n � � H�J ` z g F n c H f F d JKH
d FIH }�qt` H!JmL g F sTqhd � J	� J � J ` z k�}�f EGF f�d FIF f�q L�F,F�� }Cgoqhd F �$ch`G�$c H�H�JKz ` J ` z�F ch{ E-H�F {|f J qt`�f�q/c � J
� F d F `Nf
H goc ��F � H�FIF i JKz k�d F�� � �
� � D EGF�H goc ��FIH } F d!s\qhd+n f ECFrH�F ced!{ E J ` f EGFIJ d�d FIH } F {|f J ��F }4ced�f J f J qt`�ch`G�
d F f�k�d!`
f EGF d FIH kGgmf�f�q�f EGF n c H f F d �

D ECF d F ced F f&�3q H qtk�d+{ FIH qts H!JKz ` J lC{ ch`Nf J ` F#" { JKF `G{ M�J ` f EGJKH ce}G}Gd!q�ch{ E � D ECF lGd H f JKH f EGF goch{�� qts
gKq�ch� L chg\ch`G{ J ` z � D EGF }4ced�f J f J qt`&c H!H�JKz ` F � f�q$qt` F�H g\c ��F {IqtkGgK� L�F
H�JKz ` J lC{ ch`Nf�g M n/qhd F�F�� } F ` H�J	��F
f�q H�F ced+{ E f E ch` f EGF qhf EGF d H � D EGF {Iqtn�}Ck�f!cef J qt`�� E q*� F ��F d���{ ch`C`Gqhf/f F d!n J `Ccef F kG`Nf J grchgKg H goc ��FIH
E c ��F d F }�qhd�f F � L ch{�� f�q f EGF n c H f F d � D EGJKH { ch` d FIH kGgmf J ` }�qRqhd/k�f J g J C cef J qt` qts f EGF H goc ��FIH ch`G�
H k L qh}Gf J n chgG} F d!sTqhd!n ch`G{ F � 7uq�ch� L chgoch`G{ J ` z { ch` L�F.J n�}Cd!q ��F � LRM c H�J n/}Cg F d F lC` F n F `Nf ��_ ` H f F ch�
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root of subtee to be

explored by a slave

i Joz k�d FB� � � / �.` F�� chn�}Cg F�H k L � J	� JKH�J qt` qts�c H!F ced!{ E f�d FIF�LRM f EGF n c H f F d �

qts4d F f�k�d!` J ` z f ECF qh}Gf J n chg � chgKk F sTqhd�ch` F `Nf J d F�H k L f�d FIF ��f EGFrH goc ��FIH { ch`�d F f�k�d!`
}Gd!qtn JKH�J ` zwJ `Nf F d!`Cchg
`GqR� FIH f�q
f EGF n c H f F d � D EGF n c H f F drf EGF `$n c J `pf!c J ` H c�}�qRqtg�qts ��qhd�� f�q L�F �Gqt` F � ��V��EV � f EGF `GqR� FIH
f E cef E c ��F `Gqhf M�F f L�FIF ` F�� }Cgoqhd F � � ch`G� J �Gg F�H g\c ��FIH ced F�ztJ	��F ` n/qhd F ��qhd��$sod+qtn8f EGJKH }�qRqtg � D EGJKH
qh}Gf J n J C cef J qt`
{Iqtn�}Cg J { cef FIH f EGF }Gd FIH�F `Nf!cef J qt`�qtsGf ECF3H qtgKk�f J qt`�� L kGf��Gq FIH `Gqhf H k L4H f!ch`pf J chgKg M n/qR� J s M
f EGF s\kC`G�Cchn F `Nf!chg�n c H f F d $ H goc ��F�J `pf F d;ch{|f J qt` � � F f ECF d F s\qhd F �Cq `Gqhf J `G{IgokG� F f EGJKH qh}Gf J n J C cef J qt`
EGF d F �

D ECF H!F {Iqt`G� H qtk�d+{ F qts J ` F#" { JKF `G{ M J ` f EGF ce}G}Gd!q�ch{ E qtk�f�g J ` F � c L q ��F/JKH f E cef H goc ��FIH �Gq$`Gqhf
H�E ced F�L qtkG`C� H � D E cef JKH ��qt` FrH goc ��F {IqtkGgo� L�F�H�F ced+{ EGJ ` z c H k L f�d FIF � E q H!F � chgKk F3JoH `Gqhf L�F f�f F d f E ch`
c
gKq*� F d L qtkC`G�$chgmd F ch� M � JKH {Iq ��F d F � LRM c�� J � F d F `pf H goc ��F � D q�d F n F � M f EGJKH � H goc ��FIH {Iqtn n�kG` J { cef F
f EGF goq>� F d L qtkG`G� H f EGF|M � JoH {Iq ��F d L ch{�� f�q f EGF n c H f F d � D EGF n c H f F d JKH f EGF ` d FIH }�qt` H�JmL g F sTqhd
L d!q�ch�C{ c H f J ` z f EGJoH�J `GsTqhd!n cef J qt`
f�qBf EGF qhf EGF d H goc ��FIH � D EGJKH { E ch` ztFIH f ECF n c H f F d $ H goc ��FwJ `pf F d;ch{|f J qt`
LRM {|d F cef J ` z c�n J � F �$`CqN� F�J `$f EGF�H goc ��F }Gd+qhf�qN{Iqtg � �ws\f F dwc H goc ��F�JKH ztJ	��F ` c H k L f�d FIF f�q F�� }4gKqhd F �
J f.n c M qhd,n c M `Gqhf.d F { FIJ	��F gKq>� F d L qtkC`G�-k�}��Ccef FIH � _ s�`Gqt` F ced F d F { FIJ	��F ��� f EGF H goc ��F�F ��F `Nf�kCchgKg M
{Iqtn�}Cg F f FIH f EGF�H�F ced+{ E ch`C�$d F f�k�d!` H f EGF qh}Gf J n chg�`GqN� F s\qtkG`C� �

� ��� � �w*4���3� �w"/	 � �+� ��� % �,()����"���"���*

�,c � J ` z � FIH {|d JmL�F �-qh} F d+cef J qt`4chgKg M f EGF sTkG`G{|f J qt`Cchg J f M qts�f ECF n c H f F d�ch`G� H goc ��FIH � � F `Gq>� }Gd FIH�F `Nf
f EGF {Iqtn�}�qt` F `Nf � FIH {|d J }Gf J qt` H qtsjf EGFIH!F q L ) F {|f H � D EGF { F d�f J lC{ cef FIH s\qhd F ch{ E {Iqtn�}�qt` F `Nfrced F�ztJ	��F `
H�F }4ced;cef F g M sod!qtn f ECF d FIH f qtsuf EGF {Iqtn/}�qt` F `pf � FIH {|d J }Gf J qt`$sTqhd d F ch�4c LCJ g J f M �
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D EGF n c H f F drch{I{ F }Gf H f ��q�f M } FIH qts�n FIH!H c ztFIH � D ECF lGd H f F `G{IqR� FIH f ECF H qtgKkGf J qt` � JoH {Iq ��F d F � LRM f EGF
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