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OPQRSTUR
VWXY XY Z[YX\][Z ^_ `[ a b_Zcd[ X] a eX][af g d\[`fa h_cfY[ i VW[ `aYXh jc[Y^X_] k[ k Xdd [lm d_f[
XY n op W[] ha] [q[fr stZ Xb[]YX_]ad X]^[\[f q[h^_f ` [ kfX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v a \Xq[]
Y[^ _v q[h^_fYwx g b_f[ v_fbad kar ^_ Yar ^WXY y^W_c\W r_c mf_`a`dr k_] z^ mWfaY[ X^ dX{[ ^WXY
^_ r_cf hdaYY| XY n op W[] Z_[Y a Y[^ _v q[h^_fY \[][fa^[ ^W[ da^^Xh[ }~wx �_b[ _v ^W[ dX][af
ad\[`fa h_]h[m^Y ^Wa^ k[ k Xdd cY[ af[ Z[^[fb X]a]^Y n X]q[fY[Y n `aY[Y n a]Z Y_dq X]\ YXbcd^a][_cY
[jca^X_]Y i VWXY b_Zcd[ k_cdZ adY_ �^ X] ]Xh[dr X] a ` [\X]]X]\ ]cb`[f ^W[_fr hdaYY y[lm d_fX]\
\hZ a]Z ^W[ �chdXZ[a] ad\_fX^Wb | _f a] a`Y^fah^ ad\[`fa hdaYY yZ[dq X]\ X]^_ ^W[ ^W[_fr _v
b_Zcd[Y _q[f a �fX]hXmad �Z[ad �_baX] � X] vah^ n ^WXY b_Zcd[ k_cdZ ba{[ a ]Xh[ X]^f_ Zch^X_]
^_ ^Wa^ Yc`� [h^| i

��RS���UR��� T�� ��T�Q
VWXY b_Zcd[ [lmd_f[Y ^W[ jc[Y^X_] n op W[] ha] [q[fr stZXb[]YX_]ad X]^[\[f q[h^_f ` [ k fX^^[]
aY Ycb Y a]Z ZXu[f[]h[Y _v a \Xq[] Y[^ _v q[h^_fYwx �[YXZ[Y ` [X]\ a vc] \dXbmY[ _v Y_b[ ZXYhf[^[
ba^W a]Z \[_b[^frn X^ XY a ]Xh[ amm dXha^X_] _v Y[q[fad h_f[ XZ[aY _v dX][af ad\[`fa n X]hdcZX]\
Z[^[fb X]a]^Y n X]q[fY[Y n `aY[Y n a]Z Y_dqX]\ YXbcd^a][_cY [jca^X_]Y i
g h_cmd[ _v m dah[Y r_c b X\W^ ka]^ ^_ X]Y[f^ ^WXY b_Zcd[ X]^_ a dX][af ad\[`fa hdaYY af[

Y_ _] av^[f ^W[ XZ[a _v ^W[ X]q[fY[ XY Z[q[d_m [Z _f kW[] ZXYhcYYX]\ W_k ^_ Y_dq[ YXbcd^a][_cY
[jca^X_]Y cYX]\ b a^fXh[Y i VW[ d[YY_] mda] k Xdd d[aZ r_c ^Wf_c\W a] X]^[fah^Xq[ Y[YYX_] a]Z
k Xdd []h_cfa\[ Y^cZ[]^ [lm [fXb []^a^X_] i �l[fhXY[Y yk X^W a]Yk[fY| v_ dd_k ^W[ d[YY_] mda] i �_c
b X\W^ ka]^ ^_ k_f{ ^Wf_c\W Y_b[ _v ^W[b X] hdaYY `r X]Y[f^X]\ a]Z ZXYhcYYX]\ ^W[b a^ ^W[
ammf_mfXa^[ m _X]^ _v ^W[ d[h^cf[ i �^W[fk XY[ n r_c ha] \Xq[ ^W[ _][Y r_c dX{[ ^_ Y^cZ[]^Y aY
W_b[k_f{ i
VWXY b_Zcd[ k_cdZ adY_ k_f{ q[fr k[dd X] a ]cb`[f ^W[_fr _f a] a`Y^fah^ ad\[`fa h_cfY[ i

p[ k Xdd maf[]^W[^Xhaddr ]_^[ Y_b[ XZ[aY v_f ^W[Y[ hdaYY[Y i

� ��������Q � R�� ��R���SQ �� ��� �����Q���
�^af^ k X^W a jc[Y^X_] � op Wa^ X]^[\[fY ha] ` [ kfX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v � a]Z �wx
�Xq[ ^W[ Y^cZ[]^Y a h_cmd[ _v [labmd[Y �

�� � � � � a]Z   � � � � ¡ � ¢
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gY{ ^W[b ^_ Z[hXZ[ Xv �� ha] ` [ ya]Yk[f � r[Y n �� � � � � � �| a]Z Xv � ha] ` [ y� � � ¡ �|i�_k a`_c^ �w y� � � � � � � ¡ � ¡ � �   � � ¡ � � � iii Yar ^WXY ad_cZ o^Wf[[ �q[Y b X]cY ^k_
Y[q[]Y ix|
g Y{ v_f a]r \c[YY[Y a` _c^ kWXhW X]^[\[fY ha] `[ kfX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v � a]Z

� i �W_k ^W[b W_k ^_ \[^ [q[fr X]^[\[f � v_f [labmd[ n Xv k[ ka]^ ^_ kfX^[ ��� k X^W �q[Y a]Z
Y[q[]Y ^a{[ ^W[ [jca^X_]

� �   � � ¡ � � �
a]Z bcd^Xm dr `r ��� ^_ \[^

��� � ��� �   � � ¡ ��� � � � � � ��� � � ¡ ��� � �
yf[aZ ad_cZ aY o^k_ Wc]Zf[Z XY YXl Wc]Zf[Z �q[Y b X]cY v_cf Wc]Zf[Z Y[q[]Yx| i�_k Z_ a]_^W[f [labmd[ � o�a] [q[fr X]^[\[f ` [ k fX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v �
a]Z �wx �[^ ^W[b ^_ f[adX�[ ^Wa^ r_c ha] _]dr \[^ [q[] ]cb`[fY kW[] r_c ^a{[ Ycb Y a]Z
ZXu[f[]h[Y i 	 a{[ Ycf[ X^ XY hd[afdr Y^a^[Z ^Wa^ ^W[ mf_` d[b XY ^Wa^ ^W[ h_bb_] vah^_f _v �
ha]]_^ ` [ \_^^[] fXZ _v i p Wa^ a` _c^ o� a]Z ��wx y�ab[ mf_`d[b n a h_bb_] vah^_f _v   i|
g Y{ v_f ^W[b ^_ \c[YY ^W[ a]Yk[f ^_ n o�v k[ af[ \Xq[] ^k_ ]cb`[fY ydX{[ � a]Z � _f dX{[ �

a]Z �| W_k ha] k[ ^[dd kW[^W[f [q[fr X]^[\[f ha] ` [ kfX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v ^k_
]cb`[fYwx g]Yk[f � kW[] ^W[r Waq[ ]_ h_bb_] vah^_f i 
]v_f^c]a^[drn ^W[f[ zY mf_`a` dr ]_^
[]_c\W ^Xb[ ^_ mf_q[ ^W XY X] a dX][af ad\[`fa hdaYY n `c^ m [fWamY aYYX\] a] [l[fhXY[ _f ^k_ kW[f[
^W[r mWrYXhaddr k_f{ X^ _c^ v_f Y_b [ _^W[f [labmd[Y i
y�] a ]cb`[f ^W[_fr hdaYY n _] ^W[ _^W[f Wa]Z n ^WXY YW_cdZ Z[�]X^[dr ` [ mf_q[] Xv X^ WaY] z^

adf[aZri VW[ {[r XY ^_ cY[ ^W[ �chdXZ[a] ad\_fX^Wb i|
y�] a] a`Y^fah^ ad\[`fa hdaYY n r_c b X\W^ adY_ ka]^ ^_ mf_q[ ^WXY n ` [hacY[ X^ XY ^W[ Y^af^X]\

m _X]^ v_f ^W[ \f[a^[Y^ h_bb_] ZXqXY_f _v ^k_ [d[b[]^Y _v a ��� i|

��� ��UR�SQ �� R�� �����Q���Q
gY{ n o�a] [q[fr X]^[\[f q[h^_f ` [ kfX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v 
 �� a]Z 
��� wx
g Y{ ^W[b ^_ Z[hXZ[ Xv 
��� ha] ` [ y 
��� � 
 �� � � 
��� | i�_k a`_c^ 
��� y 
��� � � 
��� ¡ 
 �� |w�_k a`_c^ 
��� y 
��� � � 
 �� ¡   
��� |w
gf\c[ aY ` [v_f[ ^Wa^ k[ ha] ^W[ kfX^[ a]r X]^[\[f X] ^WXY karn v_f [labmd[


��� ��� � ��� 
��� �  �� 
���
� ��� � y� 
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 �� ¡   
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��� � ��� 
 �� ¢

�_k aY{ n o�a] [q[fr X]^[\[f q[h^_f ` [ kfX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v 
 �� a]Z 
��� wx
�
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�a] 
��� y 
��� � 
 �� ¡ 
��� |w�_k a`_c^ 
��� w �aq[ ^W[b ^fr v_f a b X]c^[ ^_ �]Z a] a]Yk[f y^W[f[ XY] z^ _][| i
�cXZ[ ^W[b ^_ Y[[X]\ kWr r_c ha] z^ Z_ X^ � V[dd ^W[b ^Wa^ k[ ka]^ ^_ �]Z X]^[\[fY � a]Z

� YchW ^Wa^ 
��� � � 
 �� � � 
���
ykW[f[ � _f � `[X]\ ][\a^Xq[ k_cdZ b[a] Yc`^fah^X]\ ^Wa^ ba]r _v ^W[ q[h^_f| i g Y{ ^W[b Xv k[
h_cdZ Z_ X^ Xv � a]Z � k[f[ add_k[Z ^_ ` [ a]r f[ad ]cb`[f ya]Yk[f � r[Y n ` [hacY[ 
 �� a]Z 
���
v_fb a `aYXY _v � � | i � X\cf[ _c^ kWa^ � a]Z � k_cdZ Waq[ ^_ ` [ cYX]\ r_cf vaq_fX^[ b[^W_Z _v
Y_dq X]\ YXbcd^a][_cY [jca^X_]Y yXv ^WXY b [^W_Z XY ^_ kfX^[ X^ aY a b a^fXl [jca^X_] n ^W[] r_c zf[
a Y^[m aW[aZ _v ^W[ \ab[ � Xv X^ zY ]_^ n ^W[] k[ zdd Z_ ^Wa^ X] a b X]c^[ a]rkar|i g]Yk[f � � � �

�a]Z � � ¡ �
�
i g Y{ ^W[b Xv a]r _^W[f � a]Z � bX\W^ k_f{ ya]Yk[f � ]_ n ` [hacY[ ^W[ YrY^[b _v

[jca^X_]Y XY ]_]YX]\cdaf n _f ` [hacY[ 
 �� a]Z 
��� v_fb a `aYXY| i �_]hdcZ[ ^Wa^ 
��� ha]]_^ ` [
kfX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v 
 �� a]Z 
��� ix
y�l[fhXY[ � k_cdZ `[ a \f[a^ _][ ^_ Z_ X] hdaYY Xv r_c Waq[ ^Xb[ i �_c h_cdZ aYYX\] _][

q[h^_f ^_ [ahW Y^cZ[]^ ^_ Y[[ Xv X^ ha] ` [ kfX^^[] aY Ycb Y a]Z ZXu[f[]h[Y n a]Z ^W[] m d_^ ^W[
a]Yk[f _] ^W[ `_afZ i �aq[ ^W[b hW[h{ b_f[ ^Wa] �� q[h^_fY Xv Z[YXf[Z n `c^ ba{[ Ycf[ ^Wa^
^W[ vfah^X_] X] maf^ h k Xdd Y^Xdd k_f{ _c^ i|

� ���� �R � �R� �TRS�U�Q
�v r_c Waq[] z^ adf[aZrn YW_k ^W[b W_k ^_ Y[[ ^W XY cYX]\ b a^fXh[Y �
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	 cd^Xm dr ` _^W YXZ[Y `r 
  �

� ���� � �� 
 � ¡�
¡�   �

y]_^[ ^Wa^ X^ zY ^WXY �	
� � �
�
^Wa^ XY X]^f_ ZchX]\ c\dr vfah^X_]Y ^Wa^ k[ Z_] z^ ka]^| ^_ \[^ ^W[

a]Yk[f n 
 �
�¡ �
�
� � 
�

�� ¢
�_ `ah{ ^_ ^W[ �fY^ [labmd[ k X^W 
 �� a]Z 
��� a]Z Z_ ^W[ Yab[ ^WX]\ ^_ YW_k W_k k[

h_cdZ Waq[ a]Yk[f[Z X^ � 
��� � 
  �
� �� 
�

��
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a]Z bcd^Xm dr ` _^W YXZ[Y `r 
  �
� ���� � �

¡� 
 � ¡�
¡�   �

^_ \[^ ^W[ a]Yk[f 
¡�� � � 
�
�� ¢�_^Xh[ ^Wa^ Z[^ � ¡� baZ[ ^WX]\Y k_f{ _c^ ]Xh[dr

g Y{ ^W[b ^_ Yar X] \[][fad n x�v k[ af[ \Xq[] ^k_ �tZXb[]YX_]ad q[h^_fY n W_k ha] k[ ^[dd Xv
[q[fr X]^[\[f q[h^_f ha] ` [ kfX^^[] aY Ycb Y a]Z ZXu[f[]h[Y ^W[b wx ya]Yk[f � Xv ^W[ ba^fXl r_c
\[^ `r mc^^X]\ ^W[ ^k_ q[h^_fY YXZ[ `r YXZ[ WaY Z[^[fb X]a]^ � �| i
p[ zf[ Z_][ �
y�] a] a`Y^fah^ ad\[`fa hdaYY n k_f{ ^Wf_c\W �l[fhXY[ � i �[m []ZX]\ _] ^W[ d[q[d n r_c ha]

Yar ^Wa^ r_c zdd [q[]^caddr mf_q[ X^ i VW[ mf__v XY vf_b ^W[ ^W[_fr _v b_Zcd[Y _q[f a ��� n kW[f[
X] ^W XY haY[ n k[ af[ d_ _{X]\ a^ b_Zcd[Y _q[f } i �aYXhaddrn r_c �]Z ^W[ �b X^W ]_fbad v_fb v_f
^W[ da^^Xh[�b_Zcd[ \[][fa^[Z `r r_cf q[h^_fY i VW[ �b X^W ]_fbad v_fb k Xdd ^[dd r_c kW[^W[f
^W[ q[h^_fY \[][fa^[ ^W[ vc dd } ~ da^^Xh[ i �] maf^Xhcdaf n X^ XY ^W[ vc dd } ~ da^^Xh[ Xv ^W[ \f[a^[Y^
h_bb_] ZXq XY_f _v add _v ^W[ s � s balXbad b X]_fY _v ^W[ ba^fXl \Xq[] `r mc^^X]\ ^W[ q[h^_fY
YXZ[ `r YXZ[ XY _][ i|
y�] a ]cb`[f ^W[_fr h_cfY[ n r_c YW_cdZ adY_ k_f{ ^Wf_c\W �l[fhXY[ � n YX]h[ \hZ h_b[Y cm

a\aX] i|

���SU�Q�Q
�i ya| � X]Z ^k_ ZXu[f[]^ karY ^_ kfX^[ � aY Ycb Y a]Z ZXu[f[]h[Y _v   a]Z � i

y�_YYX` d[ a]Yk[f � � � � �   ¡ � a]Z � � � � � ¡   �   i|
y` | �_k ha] r_c kfX^[ � aY Ycb Y a]Z ZXu[f[]h[Y _v   a]Z �w

y�_YYX` d[ a]Yk[f � � � � �   ¡   � � n o�q[ ^Wf[[Y b X]cY ^Wf[[ �q[Y ix|
yh| 
 Y[ maf^ ` ^_ YW_k W_k ^_ �]Z a] X]�]X^[ ]cb`[f _v ZXu[f[]^ karY ^_ k fX^[ � aY
Ycb Y a]Z ZXu[f[]h[Y _v   a]Z � i
y�_YYX` d[ a]Yk[f � �_f a]r � n bcd^Xm dr ^W[ [jca^X_] � � � �   ¡   � � `r � a]Z aZZ ^_
� � � �   ¡ � ^_ \[^ � � y�� � �| �   ¡ y � � �| � � i VWXY \Xq[Y a ZXu[f[]^ kar ^_ kfX^[
� v_f [ahW � i|

� i ya| �a] [q[fr X]^[\[f ` [ kfX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v   a]Z �w �lmdaX] i
yg]Yk[f � r[Y i \hZ y  � �| � �n _f ]_^Xh[ � � � ¡ � �  a]Z Y_ v_f a]r � n � � � �� ¡ �� �  i|

y` | p Wa^ X]^[\[fY ha] `[ kfX^^[] aY 	
�	 y]_ Yc`^fah^X]\ add_k[Z �| _v   a]Z �w y� X]^ �
X]�]X^[dr ba]r X]^[\[fY ha] ` [|
yg]Yk[f �   � � � � � � � �� � �� � �  � �� � ¢ ¢ ¢ a]Z [q[fr^WX]\ [dY[ av^[f ^Wa^ i �]h[ k[ {]_k
�� n �  n a]Z �� ha] `[ kfX^^[] n k[ ha] aZZ   ^_ ^W[Y[ ^_ \[^ �� n �� n a]Z �� n aZZ  
a\aX] ^_ \[^ �� n �� n a]Z �� n a]Z Y_ _] i �_c mf_`a`dr ka]^ ^_ X\]_f[ ^W[ Yc`^d[^r
^Wa^ � XY ^W[ o[bm^r Ycbx _v   a]Z � i|

  i ya| �W_k W_k ^_ kfX^[ � aY Ycb Y a]Z ZXu[f[]h[Y _v � n �� n a]Z �� i �W_k ^Wa^ a]r X]^[\[f
ha] ` [ kfX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v � n �� n a]Z �� i
y�_YYX` d[ a]Yk[f � �� �� ��t �� i VW[] v_f a]r � n � � � � � � � � �� ¡ � � �� i|
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y` | �a] [q[fr X]^[\[f ` [ kfX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v � a]Z ��w _v � a]Z ��w _v
�� a]Z ��w �lmdaX] i
yg]Yk[f � ]_ ^_ add ^Wf[[ i �] add haY[Y ^W[f[ XY a h_bb_] vah^_f i|

yh| �a] [q[fr X]^[\[f ` [ kfX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v � n �� n a]Z ��w p Wr _f kWr
]_^w
yg]Yk[f � ]_ i Ycb Y a]Z ZXu[f[]h[Y ha] _]dr \Xq[ r_c [q[] ]cb`[fY n YX]h[ add ^Wf[[
]cb`[fY af[ [q[] i|

yZ | �_k Z_ r_c ^WX]{ ^Wa^ r_c ha] Z[hXZ[ n \ Xq[] ^Wf[[ X]^[\[fY n kW[^W[f [q[fr X]^[\[f
ha] ` [ kfX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v ^W[Y[ ^Wf[[w
yg]Yk[f � r_c ha] Z_ X^ Xv a]Z _]dr Xv ^W[ ^Wf[[ X]^[\[fY Z_ ]_^ Waq[ a h_bb_] vah^_f
[lh[m^ �i|

y[ | �_k Z_ r_c ^WX]{ ^Wa^ r_c ha] Z[hXZ[ n \ Xq[] a]r ]cb`[f _v X]^[\[fY n kW[^W[f [q[fr
X]^[\[f ha] ` [ kfX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v ^W[Y[ \Xq[] X]^[\[fYw
yg]Yk[f � Yab[ ^WX]\ i �_c ha] Z_ X^ Xv a]Z _]dr Xv ^W[ X]^[\[fY Waq[ ]_ h_bb_]
vah^_f [lh[m^ �i|

� i ya | �a] add X]^[\[f q[h^_fY ` [ kfX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v 
��� a]Z 
��� � w �lmdaX] i
yg]Yk[f � r[Y i �[hacY[ Z[^ 
� ��� � � � �i|

y` | �W_k W_k ^_ ba{[ a] X]�]X^[ ]cb`[f _v maXfY _v q[h^_fY X] � � YchW ^Wa^ n v_f [ahW
maXf n add X]^[\[f q[h^_fY ha] `[ kfX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v ^W_Y[ ^k_ q[h^_fY i
y�_YYX` d[ a]Yk[f � �_f a]r � n 
��� a]Z 
��� k_f{ n ` [hacY[ Z[^ 
� �� �� � �i|

� i ya| �_f add X]^[\[f q[h^_fY 
�
�� k X^W � � � � � a]Z � � � �   yX i[ n 
��� � 
��� � 
� � � 
��� � 
��� � ¢ ¢ ¢ � 
� � | n

Z[hXZ[ kW[^W[f 
�
�� ha] ` [ k fX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v 
 �� a]Z 
��� i

yg]Yk[f � 
��� n 
� � n 
��� n 
 �� n 
  � n a]Z 
��� ha] ` [ i|
y` | � d_^ _] \famW mam[f ^W[ 
�

�� ^Wa^ ha] ` [ kfX^^[] X] YchW a kari �_^Xh[ a]r ma^^[f]Ywyg]Yk[f � Y[[ m Xh^cf[ i

40 1 32

1

2

3

VW[ m_X]^Y v_fb oZXab_]ZY ix|

�
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yh| p Wa^ vfah^X_] _v ^W[ �� X]^[\[f q[h^_fY 
�
�� k X^W � � � � � a]Z � � � �   ha] ` [

k fX^^[] X] YchW a karw
yg]Yk[f � �

��
� �

�
i|

yZ | �] \[][fad n kWa^ vfah^X_] _v X]^[\[f q[h^_fY Z_ r_c ^WX]{ ha] ` [ kfX^^[] aY Ycb Y a]Z
ZXu[f[]h[Y _v ^k_ \Xq[] q[h^_fY X] � � w y� X]^ � d_ _{ a^ ^W[ Z[^[fb X]a]^ _v 
  �

� ��
a]Z h_bmaf[ ^_ maf^ h|
yg]Yk[f � ��	
� � � n kW[f[ � XY ^W[ ba^fXl v_fb [Z `r mc^^X]\ ^W[ ^k_ q[h^_fY YXZ[ `r
YXZ[ i|

� i ya | �W_k ^Wa^ �����
�� ha] `[ k fX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v �����

�� n ��� �
�� n a]Z �����

�� i
yg]Yk[f �

�����
�� � �����

�� � �����
�� ¡ ��� �

�� i|
y` | �a] [q[fr X]^[\[f q[h^_f ` [ k fX^^[] X] YchW a karw �lmdaX] i

y�cXh{ a]Yk[f � r[Y i �_ ^W[ Yab[ ^WX]\ k[ ZXZ X] � ZXb []YX_]Y i �X]h[ Z[^ � �n ^W[
mf_ h[YY k Xdd k_f{ i|

yh| � Xq[] ^Wf[[ X]^[\[f q[h^_fY X] � 	 n W_k ha] k[ ^[dd kW[^W[f [q[fr X]^[\[f q[h^_f ha]
` [ k fX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v ^W[Y[ ^Wf[[w �lmdaX] i y� X]^ � \[][fadX�[ vf_b
^k_ q[h^_fY X] � � |
yg]Yk[f � Xv a]Z _]dr Xv ^W[ b a^fXl v_fb[Z `r mc^^X]\ ^W[ ^Wf[[ q[h^_fY YXZ[ `r YXZ[
WaY Z[^[fb X]a]^ � �i VWXY k_f{Y v_f ^W[ Yab[ f[aY_]Y aY ^W[ ^k_ ZXb []YX_]ad haY[ i|

yZ | � Xq[] � X]^[\[f q[h^_fY X] � 
 n W_k ha] k[ ^[dd kW[^W[f [q[fr X]^[\[f q[h^_f ha] ` [
k fX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v ^W[b w
y�ab[ a]Yk[f i|

� i ya| �W_k ^Wa^ 
��� ha] ` [ kfX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v 
��� n 
� � n a]Z 
��� i �W_k
^Wa^ 
��� ha] adY_ i �lmdaX] W_k ^_ kfX^[ a]r X]^[\[f q[h^_f X] YchW a kari
y�_YYX` d[ a]Yk[f � 
��� � 
��� � 
��� ¡ 
� � a]Z 
��� � 
��� �   
��� ¡ � 
� � i VW[] k[
Waq[


�
�� � � 
��� � � 
���
� � � 
��� � 
��� ¡ 
� �� � � � 
��� �   
��� ¡ � 
� ��
� y� � �| 
��� � y� �  �| 
��� ¡ y� � ��| 
� � ¢|

y` | �a] [q[fr X]^[\[f q[h^_f ` [ kfX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v 
��� a]Z 
� � w _v 
���
�



���� �����	�
��
�� 

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

a]Z 
��� w _v 
� � a]Z 
��� w �lmdaX] cYX]\ Z[^[fb X]a]^Y i
yg]Yk[f � ]_ ^_ add ^Wf[[ i VW[ Z[^[fb X]a]^Y af[ n f[Ym [h^Xq[dr � n � n a]Z � i|

yh| �a] [q[fr X]^[\[f q[h^_f ` [ kfX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v 
��� n 
� � n a]Z 
��� w
p Wr _f kWr ]_^w
yg]Yk[f � ]_ i �X]h[ add _v ^W[ �fY^ h__fZX]a^[Y af[ [q[] n ^W[ �fY^ h__fZX]a^[ _v add
Ycb Y a]Z ZXu[f[]h[Y k Xdd ` [ [q[] i|

yZ | �a] [q[fr X]^[\[f q[h^_f ` [ kfX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v 
��� a]Z 
� � w _v 
���
a]Z 
��� w _v 
� � a]Z 
��� w �lmdaX] cYX]\ Z[^[fb X]a]^Y i
yg]Yk[f � ]_ ^_ add ^Wf[[ i VW[ Z[^[fb X]a]^Y af[ n f[Ym [h^Xq[drn � n t� n a]Z t �� i|

y[ | �_k Z_ r_c ^WX]{ k[ ha] Z[hXZ[ n \ Xq[] ^Wf[[ X]^[\[f q[h^_fY X] � � n kW[^W[f [q[fr
X]^[\[f q[h^_f ha] ` [ kfX^^[] aY Ycb Y a]Z ZXu[f[]h[Y _v ^W[Y[ ^Wf[[w y� X]^ � [lab X][
^W[ Z[^[fb X]a]^Y ^Wa^ r_c h_bmc^[Z X] maf^Y ` a]Z Z n a]Z h_b`X][ k X^W XZ[aY vf_b
_cf [lab X]a^X_] _v ^k_ X]^[\[fY ydX{[ � a]Z �| X] _][ Z Xb[]YX_] i|
yg]Yk[f � Xv a]Z _]dr Xv r_c ^a{[ ^W[ Z[^[fb X]a]^Y _v ^W[ ^Wf[[ ba^fXh[Y v_fb[Z `r
^a{ X]\ a]r ^k_ _v ^W[ ^Wf[[ q[h^_fY a]Z mc^^X]\ ^W[b YXZ[ `r YXZ[ n a]Z ^W[ ^Wf[[
Z[^[fb X]a]^Y Waq[ ]_ h_bb_] vah^_f i|

�


