
� ���������

	�

����������������� ��� �
�� !�#"%$!&'$!(*)�(%+�(-,/.102$3(4)'(5$!&6087:91;3<% = > ? > = > > = > = > = > > ? > = > = > > @
�� A BC,EDF;3<�GIHJ7�KL,NM�<�G8(*)�;O,4P�,Q08.L,/;O,/GR&',*ST<�; H2,U = > > = > = > = > > ? > = > = > > V
�� @ B�$!S602WR,�X�$!<�&',/GR&�7YW8<1Z[.�7\ > > = > = > ? > = > > = > = > = > > ? > = > = > > ]
�� V ^_7�P:,�&�$`7�.102W8GR7�(a$Y > = > = > > = > = > ? > = > > = > = > = > > ? > = > = > > ]
�� ] bY$O02.FGR7cWR&',QK�7�GR$3d�&�$OX�,e > = > > = > = > ? > = > > = > = > = > > ? > = > = > > f
�� f gh7�i�WR<�&�<LKL,*(a7cW8<19�,j > = > > = > = > ? > = > > = > = > = > > ? > = > = > > 5��k
�� ml "%7cWR<F9',*P:K�7:P�&�7:n�,*&',�9�,�; HJ7:KL,/&LH2,* = > ? > = > > = > = > = > > ? > = > = > > 5��@
�� o ph,EKF&�</WR7�dJHJ7=S',�;!$OZqH2,r > = > > = > = > ? > = > > = > = > = > > ? > = > = > > 5�:V

�



A ���������	�



���������
	���
����

� ������� � ����� ��� �

�! "� # $&%'$&(*)+(-,.(0/21�34$"(5)'( $&%63�7�8:9<;
= 7�;3<6ST<�n�<�02WR, &',�;!<�n�, (a,/W87:(a,/W8$OZc&�7:n�, (a<1917�;3$!G[,/&/H2,4HJ7 $308.L,/&LHJ7-7:.F02W8GR7�(a<LK%M�)�&'.�Xc$ H>K�7�Z
08S�GR7�(a7�&'; HJ$3KF. ,/;3$ +1.�</W�WR)'91$ S�G[,EKF$!(a<T+ $O08.E,�&LHJ7>7�.102W8GR7�(a<LK:>@?BADCEABFHGJILKNMPOBC Q  R .E,�;3,�G8&'< ST<�; HJ7�+Y.L,LWR7�GR7�n , 7�.102W8GR7�(�$TSRZc7:(Q<T+h&',/HVUT< 917<W'&'$!G[,/&�< &', &'7�.F$ (a&�<�d�$OXc$X�Y�Z\[  
]+^`_\a ����� ���e	JbI	�c A:>@?BADCEABFHGdO.MeODC Q"fhg�MJFiADj&IlkhOnm2o�ApIlkhA�,DU'08<�;3)1W8&'$ (a$!&�$3(4)'(qj+rsO&t<?nIuwv X mxt@f!jnf"C Q"A g\y u4zx{ g\y}| z ~ �� 3�n�
� A.j">"f�| v X���� ?DABCTABFHG�O2MPOBC Q"fNIlkhA ;3<�.L,�;!&�$`(a$3&�$3(4)�(+m�t@f!jnf"C Q"A+O&�@f"G�A���� � �H� � AVj&>"An?�|j�G�f<?nI�?�F�Oi��C�I��.y u�z Y�X��
= 91GR)�n�$3(a$�U 7:087:9',/(a$I+ ;3<�.L,/;3&�$ (a$!&'$!(*)�( K%W8<1Z[.F$ u HJ7-,�U'02<�;!)�W8&�$ (a$!&�$3(4)'( K6&�7�.F$

<�.�<�;!$OXc$_WR<1Z[.�7 u  :� </HJ(-,wA��H>"OBC��Pr�G�I�khAn?�>HIlkN�ek $3&�CEOn?DABC�GJI�khAn?�>HIlkN�ek 0JW[,6917<WT&�$!G[,/&T,
,�&',/;3<�n�&�<' 
]+^`_\a ����� ���e	Jbl�¡  r¢f"j�IlCEOnm�?nIBQ"f���O�oBIL>HI�CEOB?BADC�G�I£k�IlG�Ilk��ek¤��O�oBIL>HI£CEOB?BADC�G�I�khAn?�>HIlkN�ek¥MeODC Q"Ag4m�>"f!Ilk�f"G��HQ"f!CEOB?BADC�G�I 7:.F02W8GR7�(¦MPOBC Q"A�g �
§ 7?$3(a,*S <�; HJ7¨g ;3<�.L,/;3&�$ 7�.102W8GR7�( K-&�<�W8G[,/&LHJ$ W8<1Z[.F$ u $3&NHJ7?S <�; HJ7¨g%KaWR<1Z[. $ u P�K�7�P�&'<<191K�7:91; HJ$3K�<'+�ST<�W87:( 08<=K4WR<FZ[.F$ u KF08$�S',�GRX�$3,�;!&'$�<191K�<191$�©�ª¢g¬«�­¯®n°®�±�² 7�&',�. $'&�$3Z�³�Ph9�G8)�n�$!(a$U 7:087:9',/(a$I+'K�7�; H2,V´µg\y u\z ­·¶'+1.:HJ7:G HJ7

´¸g ­ ¹ ©Vº<g ©�»&g ¼&¼"¼½© [ g¿¾
K�7�. W8<�GÁÀ KFGR02W8$OX�, S',/G[Xc$O,/;3&�$TÂ <191K�<191<LK  V�C< 9�G8)�n�$ 0JWRGR,�&�$_P�;O,DÂ'.E, &',/H2917�(a<6S�GR$3(Q7:G87�+ .�HJ7�G
S <�n�</HxÃ�g\y u�z ­�¶.G�f?S <�(a7�&'$I+19�,4$!(-,NS <�; HJ7Äg KaWR<1Z[. $ u 7:.10JWRG87:(  _BC<1Z[.E,�(%+�.�HJ7�G�087hW8<P:n�<191$ +�S�G[,EKF$!(a<'><f@oÅCTA-$3&*HJ$TÂ:UT<�(a<QK &',�9',/; HJ7�KL,/&LHJ):S87=9�7<W'&�$3G[,/;3$I 
]+^`_\a ����� ���e	JbO�ÇÆ AÈQ'��O�MPOBC Q"f�g � jBf � G�OpO&oDjnf@oÅC QHIljBOµj:r¢O�tH?nI u �ÊÉ f�Q"f�Ã�g\y u\z ­¤¶em�>"frsO�tH?DA u Ilk�f"G��HQ"f 0JW[,�X�$!<�&',/GR&',QW8<1Z[.L,emËjBt�AB>HILKpr}��oDIh.FG8$!W8$OZc&',
W8<1Z[.L, �N� r¢A��<I}ODG�ABFHGdA:r¢O�t<?BA

@



V ��������� � ���
	�� �
��������� � ������	 �
Q"f 027�91;!<�m�t@f�j&>"An?DA'?�F�Oi��CEA��.y u�z Y¿X j">"fn�H�HQ"fhrsO�tH?DfHm � A'?DADrsf<Fifhjnf"C Q"AVg\y�| z�� g\y u�z m�IlGrsO&t<?DfHm � A�?DADrsf"Fif2jBf"C Q"A�g\y}| z�� g\y u4z �

R $!W8)',�Xc$ H2, HJ7_S�GR7:X�7JH`ST<191<�U�&',�7:&�<191$!(a7:&�P�$3<�&',�;!&'7�(4)?S�GR$!(a7:G8) +�.�HJ7�G�02WR,�Xc$3<�&',�G8&'7�WR<FZ[.�7
M�)�&'.�Xc$ HJ7 . ;O,�08$EWTXc$3GR,�(a< .�<�WQ(a$3&�$!(*)�(a7�+ (-,�.F08$3(4)�(a7 $!& S�G87:K�<�HJ7� R 7:9�;!< HJ7 ,�&',/;3<�n�$ H2,
S�GR7�K�</H2,*K
7�&'$�91$3(Q7:&�P�$ HJ$  

�2 �� �¸/��V9";� "!£7
#Ä/%$B;� \(*)+9</'&x/q341�/!9"/� \%./)(p;N9*!£/
§ 7%$3(a,�P:K�7:P�&�< <191K�7�91; HJ$3K�<�08.E,�;3,�G8&'< S <�; HJ7pg 02WR,�Xc$3<�&',�G8&�< W8<1Z[.�< S�GR$ u + <�&',/G[,EKF$ W8702WR,�Xc$3<�&',�G8&�74W8<1Z[.�7Q<191;3<FZ:, S'G87�91P�&',�.6GR,�P�;3$!.�7�g\y�| z�+ g\y u�z P�,'|¥U�;!$3P�) W8<1Z[.�7 u  § 7?HJ7|w­ u-,/. +1K�7�; H2,10JA32BCTOBFlQ"f"jnA�4<ODFHkN�eCEA'� � Fif@o�A

g\y u-,/. z ­ g\y u\z5, ´¸g\y u4z6.7,98:.;8:< º y u�=�. z�= .�HJ7�G HJ7 < º y u�=>.xz�+@?ACBED ¶P¼
^ 02WR,�Xc$3<�&',�G8&�$ WR<FZ[.F$4´µg\y u\z ­¥¶QB ,EDF;!<�G�HJ7:KL,NM�<�G8(*)�;3,*S <�02WR,/&'7

g\y u-,/. z�+ g\y u\z ­ 8F.G8:< º y u�=�. z ¼
b?,�U�$ ;3,�Â�.�<QP:,�S�$30R,/;3$ S�G87�91P�&T,/.-$3P�G[,/P:,�g\y uH,1. zI+ g\y u4z +1ST<�W8GR7"U�)LHJ7:(a<a9�<F9',LW8&'<*$3&1M�<�GiÀ(-,�X�$ HJ< < < 0JW[,/&�.F) 8:.;8:< ºBy u
=�. z ¼`gY,�02;37:9�&LHJ$C$3P�GR7�. WRGR91$KJ § 7hHJ7QS <�; HJ7�g�91KL,/.FG[,LWYP:K�7:P�&�<<191K�7:91; HJ$!K�<*K W8<1Z[.F$ u +1S </WR7�( 027>< 0JW[,/&�7:.-$!P:GR,�d:,Q0 .FKE,�91G[,LW8&'<4M�<�G8(a<

8:.;8:< ºBy u
=�. z ­ LM
[N ªPO4º

[N
Q O4º ©�ª Q g\y u4z�R Q R ª ,TS5U�8F.
8

»FV ¼ ~ �� mA��
W <F7<WTX�$!7:&�WR$�.FKL,�91G[,LWR&�7�M�<�GR(a7h02<N91GR)�n�$�S',/G[Xc$O,/;3&�$�<191K�<191$�© ª Q g:­¥© ª y}© Q g z + $!P:GR,�Zc)�&T,/&�$K%WR<FZ[.F$ u  N"6,/W8GR$!.L, 91G8)'n�$TÂ <191K�<191<LK:© ª Q g\y�| z GR7:9',YXdÀ . G[,LWiÀKX 0874$3(a7�&F)LHJ7-Z2f<>@>@I}ADG�$!&n ,*<�P�&',�Zc)LHJ7:(a<Q0�[Êy}| z  B ,/.�<*K�7�; H2,

[ y�| z ­]\ ©�ª Q g\y�| zK^ [ª*_ Q O4º
=
.L,�9',/GR.�<�;3$ <191K�<191$�<�U'02WR,/H2,LHJ<' W KE,�91G[,LW8&'< M�<�GR(a<'+_.F$�&',�02W8<�S', K�M�<�G8(*)�;3$ ~ �� mA�� + ;3,�Â�.�<&',�S�$LS27:(Q<aS�GR7�S'G8< 0JWR7JHJ7?P>(a,/W8GR$3Z�&�$3(Q$`<�P�&',�.L,/(a$`.�<�W

[N ª`O4º
[N
Q O4º ©�ª Q g\y u�z6R Q R ª�­ .ba [Êy u\z6. ¼

B ,ED ;3<�GIHJ7�KL,=M�<�G8(*)�;O,�+�.F$ &',/( 9�,/HJ7Y.FKL,�91G[,LWR$3Z�&�<N,/S'G8<�.F08$3(a,�Xc$ HJ<>P:,�g\y u�,c. zd+ g\y u�z +087:9�,/H 91<�U�$`&',�02;37:91&/HJ<Q<�U�;3$!.�<' 
e ��f ^"g 	�bPhji6k ��lnmpoqf8� ^sr �1tKodf/�vuwm�� �£b�f ^Cx �5ypÆ AÈQ���OVj�GdODr�FiABG&Q"On><r�I\?�FiO���CEfÄ�.y u\z >�?DA3zCEADFHG�O!MPOBC Q"fVoDjnAB?�F�ADr � jnf � G�O:O�oBjBf�oeC QHIljnO �|{ O�r¢f"k � A.j&>"f .�v Z\[ m � AV?DADrsf"Fif�Q"f u},~.�v�'y u\z m jBf<C Q"A

g\y u-,/. z ­ g\y u4zn, ´¸g\y u�z6.�, LM�� . a [ y u},1�n. z�.
= ?sQ"f<F Q"f�¶ �/�c� L ¼



�"� ���9���6���n� ����� ����������� � �	� �E� ]
0JA.I � F�A � CEAnK�?BO2MJI�
"f"k�O'r���oBI\?DODr

g\y uY,/. z�+ g\y u�z ­ ´µg\y u\z6.�, LM � . a [ y u�z�.�, 8F.;8 » < » y u =>. z = ~ �� @`�
?sQ"f"F Q"f

< »�y u =>. z�+ ?ACBED ¶P¼
�! 
� �
$ ( 3��4/��Ë$<;!%'/� \%.7��4;��\1�7
B ,EDF;!<�G�HJ7:KL,
M�<�G8(*)�;3, ~ �� @`�Y&',/( <�(a<�n�<FZ:,�+ 9�, S <LK�7:(Q<T+`.L,/.eS2&T, WR<1Z[.E,+U <60JW[,�Xc$3<�&T,/GR&',
WR<1Z[.E, u  ��?91n�<LK�<�G�02;3<�&'$`&',+IlG�f"Fi�<I QHI��h7�0808$O,/&',' 
e ��f ^sg 	�b��ÇÆ A�Q���O�g�>@?BADCEABFHGdO+MeODC Q"f�j X m�?�I\Q"f:j¬?�FiO���C�I��.y u\z Y X oDjnAB?�FiA�r � jBf � G�OO�oBjBf@oÅC QHIljBO+IlGpGdAÈQN��O�[ y u�z Z2f<>@>@I}ADGpjN><r¢A��<I}ODG�ABFHGJI rsO&t<?�I u �
{ ODrsf<k jBf<C Q"A��
� �hÉ f¨>"O�j&>"f�CEAB>Hr�G�f2j&F�f�oDG�OB>Hr�I\k�A�r}FHIL?Df�[ y u�z MeO � I r}Ilj�G�f<m�MPODrsf<k IlkhA¨MPOBC Q"f�gÊjNrsO&t<?nIu CTOn?DABC�GJI k�IlG�Ilk��ek �
� �hÉ fÄ>"ONj">"fÄCEAB>Hr�G�fÄj�Fif@oBGdOn><r�I4khADr�FHIL?Bf�[ y u�z G�fs��A�r}Ilj�G�f<m�MeO�r¢f"k Ilk�A�MPOBC Q"f�gwj2rsO&t<?nIu CTOn?DABC�GJI khAn?�>@Ilk��ek �
� �hÉ f:IlkhA¸k�A�r}FHIL?DA�[ y u4z rsAn?DO'MPO � I r}Ilj�G�f�?BO�r�G�fs�`ADr�Ilj&Gdf:CEAB>Hr�G�f�j&Fif@oDG�On><r�ILm�MPODrsf<kIlkhA¨MPOBC Q"f�g�j�r¢O�tH?nI u >"f@oÅCEO �
� �hÉ f�Q"fÄ?DA�
HG�ANCEAB>Hr�G�ANj�Fif@oBGdOn><r\k�A�r}FHIL?Df;[ y u4z f"G�An?DA�G�I}t<m�MeO�r¢f"k G�A�On>HGdOBj�I\oDFH���DILKO�oBjBO&o�OBjhG�f2k�ODFif"k�O'O&o&��ODjnODFHI r}IxG�AhjiMJF�A�
"ABG&Q"fHmx?BAB?�
HG�A�Q"f!>HrsA��"I}OBGdABFHGdA.rsO&t<?DA u �
� (a7:&�$ WR$�K�7�; H2,�+T9',-P:,-$3P�G[,�Z�)�&%$!&'7�G[Xc$ HJ7�+�WR<>HJ7NS2W87:KF$!;O,aST<�P�$!W8$3KF&�$EÂ�+T&�$OZc7:;!&'$EÂ $3&6&�7:n�,BÀ

WR$!KF&�$TÂN;O,�02W8&�$TÂ=KFG87�91&�<�02W8$ +�&�$/WRG87&U',�;3,�0JWR&�$TÂ>K GR7:9�&�<�02W8$/GR7:0 $!P:GR,�Zc)�&',/W8$ +�.�7�G &',�( � 2BC�jnf<><r}F�OBjI � Fif<? < $!&'7�G[Xc$ HJ$ S <LK�7�+ 9�, 027
$3&�7:GRX�$ H2,6<�Â�G[,/&LH2,%d:7
S�GR$ .�<�&�n�G8)�7:& W8&�$TÂ W8G[,/&'02M�<�GR(-,�Xc$ H2,DÂIJ(-,/W8GR$!.F$! j$3&:�
­#"%$ º  �" +1.:HJ7:G HJ7	" &'7:08$!&�n�)�;O,/GR&',4(-,/W8GR$!.L,�+1$3(-,LW[,*$O02W8<a$!&'7�G[Xc$ HJ<' 

�! '& (Ç7;&�/!%'$ 7�1�3��w �7�(0$
� <�n�<�02W8< (a<�GR,�(Q< S <�$O08.E,/W8$?0JW[,�Xc$3<�&T,/GR&�7%W8<1Z[.�7 02.L,/;O,/GR&�7:n�, ST<�; H2,�g +h917<W'&'$!G[,/&�7:n�,�&',X�Y�Z\[ +�S�GR$`ST<�n�<�HJ$EÂ +�9',4WR<1Z[.E,�| P:,�91<�SRZ�,4ST<�n�</HJ7:(

) º y+* º = ¼"¼&¼ = * [ z ­ ¶ =   ~ �� VÅ�
)-, y+*dº = ¼"¼&¼ = * [ z ­ ¶ =

.�HJ7:G.SJWR7�KF$3;!<�S <�n�<�HJ7�K/.UP�,�91<`S8Z:, P�,DÂ W87:KF$�. � X_ B�$YST<�n�</HJ$�(a<�G[,LHJ<¸U�$!W8$Y.E,/HJS',�9',~ M�)�&�. Xc$ H202.�<Å� &�7:<F9�K $O08&�$I+FM�)'&�.�X�$ HJ7 ) Q S',a&',LH�UT<191<aP:K�7�P:&�<a<191K�7�91; HJ$3K�7� 



f ��������� � ���
	�� �
��������� � ������	 �
e ��f ^"g 	�b�� É f2Ilk�A�MeODC Q"fÄg j�r¢O�tH?nI u CEOB?BADC�G�I f<?&><r�Fif"k¡MJFHIdMPOi�`OÈQHILKµ��� � �B��IlG�>"O�jBf<?nrsOBFlQHI´ ) º�m ¼&¼"¼Em�´ )-, j�r¢O�t<?�I u C�IlG�f@ADFHG�OhGdf@O&oDj&IL>HG�ILm�MeO�r¢f"k O`�@><rsAÈQ"A�Q"OV>@?DABCEADFlQHI����4A"��FiABGÅ��f@f"j&IMPABFiADk�f&r�FHI ���dºBm ¼"¼"¼Em�� , mxo�A�Q"f

´µg , ,N
Q O4º � Q ´ ) Q ­ ¶P¼

�2 �� 	½$"3�1  47 �\%./)#27; \$�
Ë%'$ �x/
��U�;3$3.�<QS�G8< 0JWR<a<�U 7&S87�&�7=n�$TU�.�7 KFGRK $`$3(a7�&F)LHJ7:(Q<�jBf"FHI
�<GJI}�@AL � 02W8<Q&',/;3<�n�<'+�;37=9�, HJ7=KFG8K-087:02WR,EKF; HJ7�&',>$3P?n�$TU�.�<NKFS 7cWR$EÂ W8<�n�$TÂ Zc;37�&�.�<LK +�S',�;!$OX/+F$3(a7�&F)eÀ
HJ7:(Q<¬oDIL>�?nFif&r}GdAVjBf"FHI
�<GJI}�@AL 

gY,/H�U <-91$O02.FGR7cW8&T,*K�7�GR$!d:&�$OX�,Q027�0JW[,EK ; HJ7�&T,4$3PEX , L Zc;37�&�.�<LK 91<�;!d:$!&� ª =�� ­ L = M = ¼"¼&¼ = X , L$3&%(a,�0 � ª =�� ­ L = M = ¼&¼"¼ = X , L ¼g ,/;3<�n�<�U <�(a<aG87�S2$3;!$ +�Zc7�U <�(a<a$3P�G[,�Zc)'&',/;3$ .�<F<�G[91$3&',LWR7 .FG[,LHJ$LS8Z
y *�ª =�� ª z@=�� ­¥¶ = L = ¼&¼"¼ = X , L =.�HJ7�Gh02WR,Q<�UT7�02$LS8Z�$I+FWR<=HJ7=W8<1Z[.F$ y * D =�� D z $3&µy * [�� º =�� [�� º z +1.L,LHJST,�9�,QS�GR7:91S'$30R,/&�$`KF&',�S�GR7JHc ph,EKF&�<�W87�d:&�$ ST<�n�</HY9�<�U�$3(a<'+`Zc7*P:,DÂ WR7�KL,/(a<'+ 9�,4HJ7+rsf��<I�
"t@fQ.L,/G=027Q9�,
&'$!P:.�< ,�;!$ + .L,/G

HJ7>$O0JWR<'+�9�, HJ7>S </WR7�&'X�$3,�;!&',Q7:&�7�GRn�$ H2,Q(Q$3&�$3(-,/;3&',� 
"%$3&�$3(Q$3P�$3G[,LW8$ W8<�GR7JH d�7:;!$3(a<

�����± _ ��� y * =���z ­ �����± _ � [��
ºN ª`O4º
� ª � ª $ º ,�� ª

M = ~ �� m]��
0R,LH�02$3;3,*WR7�d�7=S�GR$ HJ7�(a; HJ7>K W87:d�$LS8Z�) K10R,/.�7=S',�;!$OXc7� � 08.E,�&�7=.�<F<�G[91$3&',LWR7�y * ª = � ª z + � ­ L = M = ¼"¼&¼ = X_+1(a<�GR,/HJ<*S�GR$ W87:(�P�,�91<`S8Z:,LW8$`S <�n�</HJ7:(

y * ª + * ª $ º z » , y � ª +!� ª $ º z » ­ � »ª =�� ­ L = M = ¼&¼"¼ = X , L ¼ ~ �� f`�
^_7�P�,/&�$�7:.F02W8GR7�( ~ �� ]`�#" ~ �� f`�=S�G87:K�7�917�(a< &', &�7:K�7�P�,/&�7:n�,%P )�K�7�9eUT<%$�,�n�G[,/&�n�7�7�KF$TÂ

(*)�; WR$!S';!$3.L,LW8<�G�HJ7:K  BC7:9',LH�$TSRZc7:(Q<:Gdf<jBf � ADG�I 7:.F02W8GR7�(5M�)�&�.�X�$ HJ7& y+* =��@= � z ­[�� ºN
Q O4º

' � Q � Q $ º ,(� QM , � Q*) y+* Q + * Q $ º z » , y � Q +%� Q $ º z » + � »Q�+-, ¼ ~ �� l��
ph,EKF&�<�W87�d:&�7=7�&',�Z<U 7>91<�U�$3(a<a.�</W 7:&',�Z"UT7

LM�. &
. * ª ­ ¶ =�� ­ L = M = ¼"¼&¼ = X =
LM . &
. � ª ­ ¶ =�� ­ L = M = ¼"¼&¼ = X =
. &
. � � ­ ¶ =�� ­ L = M = ¼"¼&¼ = X , L =



�"���C�����
� �	����� � � ��� �;��� ���:� � l
,�;!$ ��ª�y+*�ª + *�ª $ º zb+ �Jª � º�y *�ª � º + *Jª z ­ ¶ = � ­ L = M = ¼"¼&¼ = X =� ª y � ª +%� ª $ º z�+ � ª � º y � ª � º +%� ª z ­ +

� ª , � ª � º
� =�� ­ L = M = ¼"¼&¼ = X =y+*Jª + *Jª $ º z » , y � ª +%� ª $ º z » ­ � »ª =�� ­ L = M = ¼&¼"¼ = X , L ¼

BC<=HJ7N08$302W87:(���X , L 7:&',�Z"U P�,	��X , L &�7�P:&',/&'.  = ,*;O,/d2HJ7=GR,�Zc)�&',�&LHJ7=)�K�7�917�(a<aGR7�;O,LW8$3KF&�7=.�<F<�G[91$3&',LWR7

 ª ­ * ª + * ª $ º =�� ­ L = M = ¼"¼&¼ = X , L =
� ª ­ � ª +%� ª $ º = � ­ L = M = ¼&¼"¼ = X , L =

<19 .�<1917:Gh02;37:9�$

*�ª ­ * D ,
ªN
Q O4º 
 Q =�� ­ L = M = ¼"¼&¼ = X , L = ~ �� o`�

� ª ­ � D , ªN
Q O4º � Q =�� ­ L = M = ¼"¼"¼ = X , L = ~ �� �`�

$3&%P�n�<�GR&LHJ$ 02$O02W87�(�7�&',�Z<U%S�GR7�$O917=K
7�.FKF$!KL,�;!7:&�WR&�$ 08$302W87:(� ª 
 ª + � ª � º 
 ª � º ­ ¶ = � ­ L = M = ¼"¼"¼ = X = ~ �� 3�:kÅ���ª � ª + �Jª � º � ª � º�­ + LM�
 ª =�� ­ L = M = ¼"¼&¼ = X = ~ �� 3���B�

 »ª , � »ª ­ � »ª =�� ­ L = M = ¼"¼&¼ = X , L = ~ �� 3��A`�

.�HJ7:G_HJ7

 ª4­

� ª , � ª � ºM ¼ ~ �� 3�:@Å�
B , 02$O0JWR7�(���X , L 7�&T,�Z<U P:, &�7�P:&',/&�.�7 
 ª8+ � ª $!& ��ªÄU <�(a< GR7&S8$3;!$ WR,�.�<'+_9�,pUT<�(a< K1027
&'7�P�&T,/&�.�7?$3P�G[,/P:$!;3$`P>91K�7:(-,*&'<LK $3(-,Q&�7�P:&',/&�.L,�(a,�� $3&��  � P>7:&',�Z"UT7 ~ �� 3�:k`� 08;!7�91$

� ª 
 ª ­ + LM � =�� ­ L = M = ¼"¼&¼ = X , L = ~ �� 3��Ve�
.�HJ7:G_HJ7��6&�7�P:&',/&'.E,'+1.F$FHJ<hUT<�(Q<hS87>91<�;3<1Zc$3;!$  � P=7�&',�Z<U ~ �� !�:VÅ� ST<�W87�( 02;37:9�$

� ª ­ + LM � 
 ª ~ �� 3��]`�
$3&%$!P>7:&',�Z"U ~ �� 3���B� 9�<�U�$3(a<

+ LM �
� ª

 ª , LM �

� ª � º

 ª � º ­ + LM 
 ª =�� ­ L = M = ¼"¼&¼ = X =



o ��������� � ���
	�� �
��������� � ������	 �
,�;!$

� ª � º

 ª � º ­ � ª


 ª + � 
 ª =�� ­ L = M = ¼&¼"¼ = X =
$3&%.�<�&TZc&�<

� ª

 ª ­ � + �

ª $ ºN
Q O4º 
 Q =�� ­ L = M = ¼"¼&¼ = X , L = ~ �� !��f`�

.�HJ7�G�U <�(a<a&�7:P�&',�&�.�<
� « ­ � º


 º ~ �� !�Ll��
S87>91<�;3<1Zc$3;!$  � &',�Z<U�$ ~ �� 3��A`� $!& ~ �� !��f`� &',�(�027�9�,LH ST<LK�7:02WR,

L ,
��
� + �

ª $ ºN
Q O4º 
 Q���

»
­ � »ª


 »ª =
<19 .�<1917�Gh08;37:91$


 ª ­ � ª�
L , ) � + ��� ª $ ºQ O4º 
 Q + » = � ­ L = M = ¼&¼"¼ = X , L = ~ �� !��o`�

KFGR7:91&�< 0JWR$ � ª = � ­ L = M = ¼"¼&¼ = X , L = S',-087:9�,/H $!P:GR,�Zc)�&T,/(a<*$3P>7�&T,�Z<U 7 ~ �� !��f`�
� ª ­ 
 ª �� � + � ª $ ºN

Q O4º 
 Q��� =�� ­ L = ¼&¼"¼ = X , L ¼ ~ �� !� �`�
~ gh7�P:&',/&'.�7 � ª ;3,�Â�.�<T+FZ�7>d�7:;!$3(a<'+1$3P�G[,/P�$3(a<*P��6$3& �
S <Q7:&',�Z"U�$ ~ �� !�E]��  �= ,Q&�7:P�&',�&�.F$ � $!& � 087:9�,/H $3P>7�&',�Z<U ~ �� oÅ� $3& ~ �� �Å� 9�<�U�$3(a<-7�&',�Z<U�$	 y � = � z ­ ¶ = ~ �� A�k`�
 y � = � z ­ ¶ = ~ �� A��n�
.�HJ7�G HJ7

	 y � = � z ­ [�� ºN ª`O4º 
 ª + y+* [�� º + * D z = ~ �� A�A��

 y � = � z ­ [�� ºN ª`O4º � ª + y � [�� º +!� D z@= ~ �� A�@`�

.�HJ7�Gh087 
 ª $3& � ª $!P:GR,�d:,/HJ<*P � $3&�� ST<-7:&',�Z"U',DÂ ~ �� !��o`� $!& ~ �� !� �`�  



�"���C�����
� �	����� � � ��� �;��� ���:� � �

���������
	

	JbI	�� &',�;!$3P�$3GR,/H ~ $3&�G87�S2$ �Y02$3(a7cW8GR$OZc&�<691$O02.FGR7cWR&�< K�7�GR$!d:&�$OXc<%0>02<191$3(½S2W87�KF$3;!<�( X , L ­M�
 = 
 v�� S',�;!$OX�J � [�� º ­ � D =� ª ­ � [�� » $ ª =�� ­ L = M = ¼&¼"¼ = 
 =� ª ­ � [�� » $ ª =�� ­ L = M = ¼&¼"¼ = 
 ¼= )�S <�S2W87:KE,�&LHJ7�( 02$3(a7cW8GR$ HJ7 ;O,DÂ�.�<YS�GR7�K�7:917:(a< &',�;!<�n�<h&T, 7:&�<=08,�(Q< 7�&',�Z<U < P�,Y&'7�P�&T,/&�.�<
� ­ �Jª 
 ª8+�.L,/G HJ7>S <-7�&',�Z<U�$ ~ �� 3�:kÅ� &'7�<191KF$308&�<a<19 $3&'917:.108, �  
	Jbl��� &',�;!$3P�$3GR,/H ~ $!& G87�S2$ �=08$!(a7cWRG8$OZc&'< 91$O02.FGR7cW8&'<6K�7�GR$3d�&�$OXc<6P
;3$TÂ�$!( S2W87:K $3;3<�( X , L ­M�
 , L = 
 v�� S',/;3$OX�J � [�� º ­ � D =� ª ­ � [�� » $ ª =�� ­ L = M = ¼&¼"¼ = 
 =� ª ­ � [�� » $ ª =�� ­ L = M = ¼&¼"¼ = 
 ¼= )�S <�S2W87:KE,�&LHJ7�( 02$3(a7cW8GR$ HJ7 ;O,DÂ�.�<YS�GR7�K�7:917:(a< &',�;!<�n�<h&T, 7:&�<=08,�(Q< 7�&',�Z<U < P�,Y&'7�P�&T,/&�.�<
� ­ �Jª 
 ª8+�.L,/G HJ7>S <-7�&',�Z<U�$ ~ �� 3�:kÅ� &'7�<191KF$308&�<a<19 $3&'917:.108, �  
	JbO� bY<�.E,�d�$ + 9�, HJ7691$308.FG87�W8&', K�7:G8$3d�&�$OX�, G87�S2; HJ$3KE, &',/WR,/&'.�< W[,/.FG[,LW:+_.�< &'<�U 7�& Z�;!7:&�7�. +
KF.F; HJ)'Zc&�< 0�W'. W8$3KF&�$3( Z�;!7:&�.�<�( +'. $ 91$3G87:.�WR&�<-S <LK�7�P:)LHJ7N<�UT7><�UT7�02$LS8Z�$I+T&�$C9',/; HÁS2$C<F9%K108</WR7
S'G87:<�02WR,/;3$TÂ Z�;!7:&�.�<LK ~�� S <�;3$!n�<�&'08.L,�� &'7�7�&T,/.�< 0JW<�[ 
	Jb`h�� &',�;!$3P�$3GR,/H 91$O02.FGR7cW8&'<*K�7�GR$!d:&�$3X�<'+ .F$�HJ7=&',*;37�K�7:( .FGR,/HJ$TSRZc)
&'<�GR(a,�;!&'<4S�GR$ WRG�HJ7:&',�+F&',
9�7:08&�7�( .FGR,/HJ$TSRZc)6ST,=HJ74S�GR$3K�7�P�,/&',a&T,
&�7:GR,�PcW87:n�; HJ$!K�<-&�$!W8.�<T+T.F$'HJ7*08ST7:; H2,�&', Z�7�P!S8.FG8$3ST7�X/+
&T,-91G8)'n�7�(�.�<�&TXc) &'$ WR.�7>S', HJ7><�U 7&S87�&T,*)�W87�d>P=(-,�08< .  
	Jb � ^�S2W8)'917:& WR08. $TÂ ;37cWR$EÂ &',/( HJ74S'G8<�MJ �  W )�S8Z�7�G P:,�02WR,EKF$3;�&',�02;37:9�&LHJ<
&',�;!<�n�<qJ W <FX[.�<
P=GR<�U <LKF$ $3P=d�$OXc7?P:,�Â�$3S S </WR<�S�$3(a<*K (Q$3;3&�$3X�<' W <4.�<FX[.�<4$3P�KF;37:Zc7:(a<*$3P=(Q$3;3&�$3X�7�+�91<�U�$3(Q<
08;3$!.�<'+1.�<�W HJ<-S�G8$3.L,/P:)LHJ7>02;3$!.L, �� 3�� 

^_S'GR,�S8,�&LHJ7 HJ7�U�$!;3<'+1.�<�;3$!.eS87�&4HJ7>G8<�U (-,/;37�n ,4.FKL,�9�GR,/WR,*&',-02GR7:9�$!&�$  
^ 08$ + 0YS�G8<�M�7:08<�GIHJ7�( K GR7:9 +T08(Q< (Q7:&�$3;!$ + 9',-(a<�G[,hU�$!W8$�S <LKFG�S8$3&',a(a$!&�$3(-,/;3&',� Y"6&�<�n�<

;37cW
.L,�02&�72HJ7aHJ76&�7�.L,µU�$O0JWRGR, n�;3,EKL, W8G[91$!;O,�+�9�, (a<�G[,LHJ<µU�$!W8$Y08$!;37%K G[,EKF&�</WR7�dJHJ)�+ P:,/W8< 027
(a<�GR,/HJ<-KF087>S�;3<�08.FK�7N02W8$3.E,/W8$CST<19%.�<�W8<�( L M ¶��/ �ph7�P�)'; W[,LW HJ7Q91G8)'n�,�Z�7�& $!& 91<�;3n�<?HJ74(a7�9S2W8)T917�& W8$�. GR<�d:$!;3<QK S'GR,�S8,�&LHJ7�+1.L,LWR7�GR$`G87:P�)�;!WR,/W HJ7>S�GR,EKF$3;!7:&  

W <�&TZc&�< HJ7NS�GR</MJ W <191GR7 GR7�.�7�; +�9�,-0JW[,a<�U',QGR7�P:)�; W[,LW[,*&T,/S',�Zc&',qJ_. KL,�91GR,/W &',a02GR7:91$3&�$
&'$C.FKL,�91G[,LW�+�.�7:Gh&�$3(-,-GR,EKF&�$TÂ60JWRGR,�&�$OX/ B�G[,/S 7�P:$I+T.F$C08<-&',/&LH S�GR$3;!7:S�; HJ7:&�$ +T&�$O08<-GR,EKF&�$3&'08. $
;3$3. $ +�.�7�G HJ7>K1027>08.F)�S',LH (-,/;3<Q)'ST<�n�&LHJ7:&�<' 

g ,/;3<�n ,4$3(-,Q087:9',LH WRG8$C917�;37�+1.�HJ7�G HJ7=W8GR7cW�HJ$C917�;`S�GR7:X�7JH W87:dJHJ$  
�� � P�G[,�Z�)�&',/HQ02W8G[,/&�$OXc< (-,/;37�n , . KL,�91GR,/WR,�$3P P:,�Â W87�K�7�+�9�,%HJ7 S <LKFG�S8$3&', (Q$3&�$3(-,/;3&',� � P�G[,�Z�)�&',/Hc+ .L,/.eS8&', HJ7 (a$!&�$3(-,/;3&',eS <LK G@S8$!&', $3&jS <19j.E,�.eS2&�$3(a$N.�<�W8$N087 0JWR$!.L,/HJ<
S�;3<�08.FK�7� 



��k ��������� � ���
	�� �
��������� � ������	 �

R ;!$3.L, �� !�"J "%$!;3&�$OX�,a&',a08.�7:;!7�W8) .�<1X[.�7
A� � P�G[,�Zc)'&',LH-0JWRGR,�&�$OXc< (-,/;37�n ,�.FKE,�91G[,LWR,�$3P P�,DÂ W87:K�7�+ 9�, 027 0JWRGR,�&�$3X�7 0JWR$!.L,/HJ< ST<19
.�</WR<�( L M ¶��E � P�G[,�Zc)'&',LHc+1.L,/.eS8&',YHJ7N027�9�,LH ST<LKFG@S2$3&',� 

@' � P�G[,�Zc)'&',LH 02W8G[,/&'$3X�< (-,/;37�n , � .FKL,�91G[,LW[,��N$!P-P�,DÂ W87:K�7�+ 9�,*HJ7QS <LKFG�S8$3&',
(a$3&�$!(-,�;!&','+91<�S�)JS8Z:,LH S', &�7�G[,EKF&�7 GR<�U <LK�7 $!&*&�7�G[,EKF&�$!&T02.�7 ;!$3.�7� Cg ,/;3<�n�,_HJ7 M�<�G8(-,/;3&�< P�7�;3<Y.�<�(�À
S�;!$OXc$3G[,/&','+�.�7�G�U�$dU�$!;3<*W8GR7"U',4G87�S27:KE,/W8$ &�7�;3$3&�7:,�G8&�7 S',/G[Xc$O,/;3&�7Y9�$ M�7:G87:&'Xc$O,/;3&�7Y7:&',�Z"UT7� 



�"���C� �����/� ��� ��� � �7��� � � � ���
= ,QS�GR$EU';!$3d�&�<aGR7&S8$ WR7�K
ST,YHJ7N9�<LK�<�; H WRG8$O,/&�n�)�;3$!G[,LWR$`G87�S2$!W87:K +1.F$FHJ<
91<�U�$3(Q<aK �� 917�;3) +
.�<F<�GR91$3&',/W87%K�<�P�;3$TSRZ K &�<�W8G[,/&LHJ< 0JWR$ K P:7cWR$hP:, 08S�GR7�(a7�&�; HJ$3K .�7�+ $!P:GR,�P�$!W8$ S <LKFG�S8$!&'< P
&LHJ$3(a$ W87�G�S <�$O02.L,/W8$`(a$!&'$!(-,/;3&�<QKFG87�91&�<�02W: = ,�Zc7cWR&�7?K GR7:9�&�<�02W8$`08<NW8<1Z[.�7�+F.F$FHJ$EÂ%91<DÀU�$3(a< Pa&',�S',�Z�&�<
WR7�<�GR$ HJ< K �� *917:;!)  W <�;!$3.L,>HJ7-087:9�,/HYST<LKFG@S2$3&', $!& ST<19 .E,�.eS2&�$3(
.�<�W8<�(�027>02W8$3.L,LHJ<aS�;3<�08. K�7��

�! �� � 7
	 �4;!%';�#Ä/q(q7 �4;h8+/� &',�Z"U�$ ~ �� A�k " �� A��n�4U <�(a<QG87�S2$3;!$ P=gh7:i�W8<�&'<LK�<4(a7�W8<191<' _g ,LH U <+y��� = �� z GR7&S8$ WR7�K-08$302W87:(a,~ �� mA/k " �� mA1�B�[ \� <aB ,EDF;!<�G�HJ7:KF$TM�<�G8(*)�;3$`K�7�; H2,	 y
�� = �� z ­ 	 y � = � z5, . 	 y � = � z. � y
�� + � z5, . 	 y � = � z. � y��� + � zn,��
�
� ­�¶ =
 y
�� = �� z ­ 
 y � = � zn, . 
 y � = � z. � y
�� + � zI, . 
 y � = � z. � y��� + � zI,����
� ­¥¶P¼
§ 7><�P�&',�Zc$3(a< � �� ���� ­ � �

��� + ��� �� ��� ~ �� mALVe�
$3&%P:,�&�7�(-,/GR$3(Q<aZc;37�&'7N0 �
�
� +�$3P�G[,�Zc)'&',/&�$ K�7�. W8<�G� �� ����
&'7�U <NWR<FZ�&',NGR7&S8$!W87�K-,�(QST,/. +�)'S',LHJ(a<'+`U <�; HÁS2$ S�GR$EU�;3$3d�7�.  _B ,2U <�; HÁS2$ S�GR$EU�;3$3d�7�.-91<�U�$3(Q<*ST<
M�<�G8(*)�;3$ ~ �� A/VÅ�[+F.�HJ7�G HJ7 � ®��®�� ®��®��®��®�� ®��®�� � � � �� � � ­ � 	
 � ¼� <�GR(4)�;3$ ~ �� !��o`� $3& ~ �� 3� �Å��U <�(a<-S < 7:&�<�02WR,EKF$3;!$ P>)�K�7:9eU <aST<�(a<�d�&'$EÂ%02S'G87:(Q7:&�; HJ$!KF.

� ª ­ � + ���Bª = � ­ L = M = ¼"¼&¼ = X , L = ~ �� mA�]`�
.�HJ7:GY02<

�Bª ­ ª $ ºN
Q O4º 
 Q = � ­ L = M = ¼&¼"¼ = X , L ~ �� mA/fÅ�

P:&',/&'7>.�<�&T0JW[,/& W87� �� </WR7�( ;3,�Â�.�<QS�$LS27:(Q<

 ª ­ � ª U L , � »ª V $ º! i» =
� ª ­ � ª � ª U L , � »ª V $ º! �» =

<19 .�<1917:Gh02;37:9�$ "

 ª"
� ª ­ + � ª � ª U L , � »ª V $$#  �» ="
� ª"
� ª ­ � ª U L , � »ª V $%#  �»



�EA ��������� � ���
	�� �
��������� � ������	 �
$3& � ®���²®�� ®���²®��®�� ²®�� ®�� ²®�� � ­ � ª U L , � »ª V $%#  �» � � ª �Dª + � ª

+ � ª L � ¼
= ,���,�X�<�U�$ H2,/& ST<�W87�( 91<�U'$!(a<� ®��®�� ®��®��® �®�� ®��®�� � ­ [�� ºN ª`O4º

� ®���²®�� ®���²®��®��@²®�� ®���²®�� �
­ [�� ºN ª`O4º � ª U L , � »ª V $$#  �» � � ª � ª + � ª

+ � ª L � = ~ �� A l��
(a7:91W87�( .�<?HJ7 � 	
 � ­ [�� ºN ªPO4º � ª U L , � »ª V $ º! �» � L

� ª�� + � � *� � � = ~ �� A�o`�
.�HJ7�G HJ7 � � *� � � ­ � * [�� º + * D� [�� º +!� D � ¼ ~ �� A �`�

gY,-08;3$!.F$_�� mA*KF$391$3(a<-91$308.FG87�W8&�<aK�7�GR$!d:&�$3X�<Q0�S <19�,LWR.F$

� ­
�������
	

M
L
L
L
LM


�������



$3&

� ­
�������
	

L¶P¼��
L
L¶P¼��
L


 ������


¼

����������	

	Jb � � P:GR,�Zc)�&',/HC$3&-&',/GR$LS2$'9�$308.FG87�W8&�<>K�7�GR$!d:&�$3X�<=PN�:k=Zc;37�&'. $ 91<�;3d�$3& L $3&-(a,�0 L  ^_7�GR$3d�&�$OX�,HJ7NS'G8$!W8GIHJ7�&',
&�7:08$!(a7�W8GR$3Z�&�<-K WR<1Z[.E,�Â y}¶ = ¶ z $3&Êy�� = � z  gY,�;!<�n�<aGR7&S8$`WR,�.�<'+ 9�,
91$3GR7�. W8&�<T+�P)�S <�G[,DU <
"6,LWR;3,�U',�+F(a$3&�$!(a$3P�$3GR,�S M�)�&�. Xc$ HJ< ~ �� m]�� S�GR$`S <�n�<�HJ$EÂ ~ �� fÅ�[ 
	Jb�� g ,/;3<�n�< �� f G87�S2$YWR,�.�<'+h9', 91$3G87:. W8&�<T+hP )�S <�G[,DU < "6,/W8;O,DU','+hGR7&S8$TS 02$O0JWR7�( 7�&T,�Z<U~ �� 3�:k`� + ~ �� !���n�[+ ~ �� 3��A`�[ 



�"��� �/����� � � � �����	� ����� � ��� ������	���� � ��	 � ��@

0 1 2 3 4 5 6
−2.5

−2

−1.5

−1

−0.5

0

R ;!$3.L,%�� mA J_bY$O08. GR7cWR&',QK�7:G8$3d�&�$OX�,*$3P=f-Z�;!7:&�.�<LK
	Jb�� gY,/;3<�n�< �� f*GR7&S8$ WR,/.�<'+�9�,QS <
gh7:i�W8<�&'<LK $ (a7cWR<191$ GR7&S8$TS 08$302W87:( ~ �� mA/k`� + ~ �� mA1�B�[ 
	Jb�� � P�G[,�Zc)'&',LH4G[,EKF&�</WR7�d:&�$�ST<�;!<�d:,LHQ91K�7&Â (-,�08&�$TÂ W8<1Z[. P%(-,�0R,/(-, . º = . » � ¶ WR7�G
&T,DU </HJ7�(-,�� º = � » � ¶' CBC<FZ[.F$ 027 ;O,DÂ'.�< S�GR7�(a$3.E,/WR,�S <hK�7:G2WR$!.L,�;!&�$�S�GR7�(a$3X�$�&',�9=$!P&Â�<191$LS8Z�7�(
*:­·¶'+1.:HJ7:G HJ7>S�GR$ WRG�HJ7:& WR<FZ[.L,�0JWh&',�UT<�H�� D +�08;3$!.L,%�� @� 
	JbI		� � P�G[,�Z�)�&',/HNGR,EKF&�<�W87�d:&�$ S <�;3<�d�,LHN08$302W87:(a,vX (-,�08&�$TÂ W8<1Z[.�P (-,�08,�(Q$ .:ª � ¶ $3&
&T,DU </HJ$
�nª � ¶� BC<1Z[.�76027%;O,DÂ�.�<�S�G87:(a$!.L,LHJ<�S < K�7:G2WR$!.L,/;3&�$ S�GR7�(a$OXc$h&T,�9 $!P&Â�<191$LS8Z�7�(
*¬­�¶�+�.�HJ7:G_HJ7NS�GR$ WRG�HJ7:&%W8<1Z[.L,�02Wh&',DU </H�� D +TS�G8$3(a7�GIH2,LH 0h08;!$3.�<%�� @� W <�WhST< 027&UT7:&6S�GR$!(a7�G<�U�G[,EK &T,EKE,/H
02$!W8)',�Xc$ HJ<'+ .:HJ7:G 08< K1087 (-,�027 7�&',�.�7 . ª ­ . $3& K108$=&',DU </HJ$?S�G[,EK W[,/.�<
� D ­�� ª ­
�  

�! �� # 7 ��;h8'/)&�#27;&�%'7��2/0%'/28'/N9*!£7
#�/N%�!£/
� 7YK�7�91&�<>$3(-,/(a<>W87:d:,EK�<>Ph$!P&U�$3G8<NP�,�Z�7cW8&'7�n�,=S'G8$TU�;3$!d:.E, � �

���  = ,=&LHJ7:n�<LK�<>$!P&U�$!GR<>;O,DÂ�.�<
)'ST<�GR,�U�$!(a<a(a7cWR<F9�<QP:K�7:P�&�7:n�,*&',�9�,�; HJ7:KL,/&LH2,qJ 08$O0JWR7�( ~ �� mA/k " �� mA1�B� S </WR<�S�$3(a<QK 02$O0JWR7�(�	 y � = � =��Áz ­ ¶ = ~ �� @�kÅ��
 y � = � =��Áz ­ ¶ = ~ �� @��B�



�:V ��������� � ���
	�� �
��������� � ������	 �

�

�

�

*

*£º �Bº

* » � »

� D

R ;!$3.L,%�� @�J_gY,�UT<�HJ$
.�HJ7�G?P:,-M�)�&�.�X�$ HJ$ �	 $3& �
 $!P&UT7:G87:(a<VÂ�<�(a<�W8<�S'$ HJ<T+'WR<NHJ7QS�G87�02;3$3.E,EK�<'+�.F$ $3(a,
;3,�0JWR&�<�02W:+`9�,
HJ7N08$302W87:( �	 y � = � = ¶ z ­ ¶ =�
 y � = � = ¶ z ­ ¶
S�GR7�S'G8< 0JWR<*GR7&S8; HJ$3K +�02$O02W87�( �	 y � = � = L z ­ ¶ =�
 y � = � = L z ­ ¶
S', HJ7>G[,EKF&�<Q08$O0JWR7�( ~ �� mA/k " �� mA1�B�= ,'Â�<�(a<�W8<�S'$ HJ< ;3,�Â�.�< $3P"U 7�GR7�(a< .L,�.ÅS8&�< G�ABF�ABj�G�O+Â�<�(Q<�W8<�S�$ HJ<T+`.F$ 087aK�Z:,�08$EÂ 0R,/(-,
S <�&F)LH2,'+ K S <�(-,/&LHJ.L,�&LHJ) &',�GR,EKF&�7�Â�<�(Q<�W8<�S�$ HJ7 S', 08$ K�7�91&�<6;O,DÂ�.�<6ST<�(-,/n�,�(a<6P
)�&�$EÀ
K�7�GRP:,/;3&�<�Â�<�(a<�W8<�S'$ HJ< �	 y � = � =��Áz ­ � 	 y � = � zn, y L + �Áz 	 D y � = � z�=�
 y � = � =��Áz ­ � 
 y � = � zn, y L + �Áz 
 D y � = � z =
.�HJ7�G HJ7 	 D y � = � z ­ ¶ =
 D y � = � z ­ ¶
S�GR7�S'G8< 0JWR<*GR7&S8; HJ$3K 08$302W87:(% = ,-&T,�9�,�; HJ7:KE,�&LHJ7 HJ7*&',LHJS�GR7�S'G8< 0JWR7JHÁS8$ &',�Z�$!&6S <�02W8<�S�&�<-S <LK�7�Zc7�KL,�&LHJ7NS',�GR,�(Q7�W8G[, � <19¶ 91< L  ¨�_GR$CK10R,/.F$�KFGR7:91&'<�02W8$�ST,/G[,/(a7cWRGR, � $3P"U 7�GR7�(a< $3P�G[,�Z�)�&',�&�7NKFG87�91&�< 0JWR$ � $!& �%S�GR$



�"� ��� � ��� � �E�b� �n	�� � � �n� �
	 � �E]
S'G872HÁS2&LHJ$ KFGR7:91&�< 0JWR$�S',�GR,�(a7cW8G[,-P�,
P:,�Zc7�W8&�$ S�GR$EU�;3$3d�7�.%S�GR$ &�<LKF$�KFG87�91&�< 0JWR$CS',�GR,�(a7cW8G[,� =
gY7�i�WR<�&�<LK�<
(a7cW8<191< $!P:GR,�Zc)�&',�(a<-K GR7:9�&�<�02W8$ � $3& � P:,-&�<LK�<-KFG87�91&�<�02WYS',�GR,�(a7cW8G[,� § 7
S <LK�7�Zc)LHJ7:(a< S',�GR,�(a7cW87:G � 91<LK�<�; HhS <1Z�,�02$ +�U <F9�< P�,�Zc7�W8&�$_S'G8$TU�;3$!d:. $_91<LK�<�; HY91<�U'G8$ +�9�,'UT<gY7�i�WR<�&�<LKL,Q(a7cW8<19�, ~ . KL,�91GR,/W8$OZc&�<e� .�<�&FK�7�GRn�$3GR,�;3,' ^ GR7:,�;!$O02W8$OZc&�7:( S�G8$3(a7�GR) 087=P�n�<F9�$I+�9�,Q(a<�G[,/(a<*P:, � $3P"U'GR,/W8$`02(a7�S2&�<a(-,LH�Â'7�& .�<�G[,/.~ G87�Xc$3(a<Å� � � ­�¶�¼ ¶ L +E9�,hgh7:i�W8<�&�<LKL,�(Q7�W8<19�, GR7:0�.�<�& K�7�GRn�$3GR,' = ,LW8<h087 ;3</WR$!(a<hG[,�Z�)�&',/&/H2,9�G8)�n ,�Z�7� R $302W87:( ~ �� @�k " �� @��n�_;3,�Â�.�<*W8<�;!(-,�Zc$3(Q<a.�</W $!(aS�;3$OXc$!W8&�<
917"W'&�$OXc$ HJ<aM�)�&�. Xc$ H

���? �\y �Áz = ~ �� @�A`�
���? �dy �Áz ¼ ~ �� @�@Å�

� (aS',/.�Zc7=HJ7-WR<%WR,�.�<'+CST<�W87:( ;O,DÂ�.�<6027�0JW[,EK $3(a<602$O0JWR7�( 91$!M�7�GR7�&'X�$3,�;!&�$TÂ�7�&',�Z<U + .F$ $3(a,
WRGR,/HJ7�. W8<�G8$ HJ< ~ �� @�A " �� @�@`� P�,QG87�S2$!W87:K@J� �	 � �	 ��
 � �
 � � ����

�� � , � �	���
�� � ­ ¶
,�;!$ � ��

���� ­ + � �	 � �	 ��
 � �
 � � $ º � �	���
 � � ¼
= , WR,�.eS2&�7 02$O02W87�(a7 91$ M�7:G87:&'Xc$O,/;3&�$TÂ47:&',�Z"UNS',h$3(-,/(a<Y&T,hK�<�; HJ<YK G[02W8<h<191;3$3Z�&�$TÂ4&F)�(a7�GR$3Z�&�$TÂ
(a7�W8<19`+1.F$ 08$ 91$!&T,/(a$3Z�&�<4S'G8$3;3,�n�,/H2,LHJ<>.�<�GR,�. +�.�<�W &',4S�GR$!(a7�G � 7&Â�;TUT7:G8n�<LKE,	��

� (a7cW8<19�,*$3&
&/HJ7�&�$ 02<�G8<191&�$3.F$���

�  

�! �� � /�#V%'; �47 
@!£7 ('/!9&$ �@!£/
� ,�;!$OZqHJ7 ~ ,�&�n�;  r}FH�Å>@>n�=HJ7 (a7&Â',/&'08.L, 02W8GR)�. W8)�G[,�+YP�n�G[,LHJ7:&', $3P 7:;3,�0JWR$3Z�&�$EÂ S',/;3$OX/+Y.F$>08<
KFG8W8; HJ$!K�< S <LK�7:P:,�&�74(a7:9 087"U </Hc 4BC<%ST<�(Q7:&�$ + 9�,%027QK 0JWR$!.F$TÂ S'G87:&',�SR,LHJ< 08,�(Q< <�08&�7a02$3;!7
&'7>S',Q&',EK�<�G8$ +F$!&%.�7:G 02<aS',�;!$OXc7=<�U'G87:(Q7:&LHJ7�&'7N08,�(Q<QP><�08&�$3(a$ 02$3;3,�(a$I+�087>&�7=)�S <�n�$TU',/HJ<' 
� ,�;!$OZqHJ7N&T,LHËUT<
S <�;3<�d:7�&�<aK " ~ A-,/;3$�@`�sÀ 9�$!(a7�&'P�$3<�&',�;!&�$�7�KF.F;!$O9�08. $�S�G8< 0JWR<�G Z�� $!&6&',/H$3(-, X K�<�P�;3$LS8Z� ^ &'7�<�U'G87:(Q7:&LHJ7�&'7�(�02WR,�&LHJ)%&',LH�UT<191<

��� =�� ­ L = M = ¼&¼"¼ =��7=�� ­ X	� " =
K1087>.�<F<�G[91$3&',LWR7YK�<�P�;3$LS8Z� \� < 08,�(Q7:P�&�<QK�<�P�;3$TSRZc7��£ª &',LH�UT<-S <19�,/&'<a0h.�<F<�G[91$3&',LW[,/(a$

��
	
� ��²�� �   
� � ²��  


 �

 =

.�HJ7:G_HJ7�� ª*_ ! S2W87:K $3;3.E,#"`À W87 ~ "�­ L = ¼"¼&¼ =
" � .�<F<�G[91$3&',LWR7YWR<1Z[.�7$� ª + ~�� ­ L = M = ¼"¼&¼ = X4�  



��f ��������� � ���
	�� �
��������� � ������	 �
� <19 ~ (-,LH�Â�&�<e� <�U�GR7�(a7:&�$ WRKF$ HJ<-087?K�<�P:;!$LS8Z�7 �£ª S�GR7�(-,�. &'7?K
W8<1Z[.�<��

	
� ��²�� �   
� � ²��  


 �

 ,

��
	
* ��²�� �   
* � ²��  


 �

 =

WR<�GR7JH 08< * � = � ­ L = M = ¼&¼"¼ � + ~ (-,LH�Â�&'7n� 08S�G87:(a7�(!U 7=.�<F<�G[91$3&',LW ��� = � ­ L = M = ¼"¼&¼ =��  � ,/;3$3X:,.S2W87:K $3;3.E, � + � ­ L = M = ¼"¼&¼ = . + &',LHY087�n ,-<196WR<FZ[.�7 �����491<
WR<1Z[.�7 �����L+ W8<4HJ7*<19
WR<FZ[.�7

��
	
� �
	 � � �   
� � 	 � �  


 �

 91<QWR<FZ[.�7

��
	
� ��� � � �   
� � � � �  


 �

  

gY,/H�U < � Q + � ­ L = M = ¼"¼&¼ = . +�91<�;3d�$3&',QS',�;!$OXc7�S2W87�KF$3;!.L, � +FW8<�G872H
� Q ­ 
��� �N

! O4º ) � � � � � � + � � 	 � � � + » ¼
b <�;3d�$3&',a917cM�<�G8(a$3GR,�&�7?S',/;3$3X�7�HJ7=ST<�W87�(

� Q ,�� � Q «�­ � �N
! O4º ) ) � � � � � � , * � � � � � + + ) � � 	 � � � , * � 	 � � � + + »�� º� �»

­ � �N
! O4º ) ) � � � � � � + � � 	 � � � + , ) * � � � � � + * � 	 � � � + + » � º� �»

­ � �N
! O4º ) � � � � � � + � � 	 � � � + » , M �N

! O4º ) � � � � � � + � � 	 � � � + ) * � � � � � + * � 	 � � � +
, �N

! O�º ) * � � � � � + * � 	 � � � + » � º! i»
­ � � »Q , M �N

! O4º ) � � � � � � + � � 	 � � � + ) * � � � � � + * � 	 � � � + ,��vU�8 * 8 » V � º� �»
­ � Q � L , M �N

! O�º
� � � � � � + � � 	 � � �� »Q ) * � � � � � + * � 	 � � � + ,�� U 8 * 8 » V � º� �»

­ � Q � L , �N
! O4º

� � � � � � + � � 	 � � �� »Q ) * � � � � � + * � 	 � � � + ,�� U 8 * 8 » V �
­ � Q , �N

! O4º
� � � � � � + � � 	 � � �� Q ) * � � � � � + * � 	 � � � + ,�� U 8 * 8 » V

­ � Q , �N
! O4º�������� Q _ ! ) * � � � � � + * � 	 � � � + , �vU>8 * 8 »FV =



�"� ��� � ��� � �E�b� �n	�� � � �n� �
	 � �Ll
.�HJ7:G_HJ7

������� Q _ ! « ­ � � � � � � + � � 	 � � �� Q
"ÅÀIWR$'02(a7:G8&�$1.�<�08$!&F)'0 � À W87 S',�;!$OXc7� § 7 Zc;37�& � U 8 * 8 » V P�,/&�7:(a,�G8$3(a<'+LK�7�; H2, P�,?GR,�PcW87:P�7:. � À W87ST,/;3$3X�7 � � Q J

� � Q «�­ �N
! O4º�������� Q _ ! ) * � � � � � + * � 	 � � � +

­ �N
! O4º�������� Q _ ! ) � a� � � � � * + � a� 	 � � � * +

­ � �N
! O�º�� � ��� Q _ ! ) � � � � � � + � � 	 � � � + a � * =

.�HJ7:GY02< � � = � ­ L = M = ¼"¼&¼ � +�02WR,/&T9�,/G[91&�$£U',�P�&�$`K�7�. W8<�G�HJ$`K Z �  
g ,LH�UT<
087:9�,/H  v Z ,�� � IlGd�<I}o�f<Gdt<GdAVkhADr�FHIL?BA
S',/;3$OZqH2,�J

 Ç«�­
���
	

� �! O�º ������� º�_ ! U � � � � � � + � � 	 � � � V a   � �! O4º ������� , _ ! U � � ��� � � + � � 	�� � � V a

 ��

 ¼

§ 7�HJ7 � � K�7�. W8<�GÄj&>"fHK GR,�PcWR7�P�.�<LK

� � «�­
����
	
� � º� � »   � � ,


����

 v Z , =

K�7�; H2,
 * ­ � � =

.�HJ7:G_HJ7	* v Z � K�7�. WR<�G�K1027&Â S <�(a$3.�<LK
K�<�P�;3$LS8Z� 
W 7:G HJ7>ST<��Y< <�.�<LK�7�( P:,�.�<�& ) ��

� P�,Q7�;O,�02W8$OZc&�<aS',�;!$OXc<� �� ­ L< � X =

.�HJ7:G HJ7 � � G[,/P�W87:P�7�. + � 9�<�;3d�$3&',�+ <�� <�)�&�n�<LK4(a<191)�; + � <�08&',>08$!;O,=$3& X S�;!<`S8Z�$!&T,=S�G87�027:.L,
ST,/;3$3X�7�+�P�,*7:;3,�0JWR$3Z�&�<QS',/;3$3X�<hSJWR7�KF$!;3.L, � K�7:; H2,� � Q� Q ­ L< Q

� QX Q =



��o ��������� � ���
	�� �
��������� � ������	 �
.�HJ7�G HJ7 < Q � <�)�&'n�<LK>(a<191)�;17�;O,�02W8$OZc&'<�02W8$F$!& X Q S�;!<`S8Z�$!&T,YS�GR7:087�.L, S',/;3$OXc7�SJWR7�KF$3;!.L, � +�;3,�Â�.�<P�,*< 02&'<Q08$!;3< � Q S�$LS87�(a< � Q ­ " Q � � Q =
.�HJ7�G HJ7

" Q ­ < Q X Q� Q
� .�<�&'0JW[,/& WR, KFP�(a7cWR$ � � À W87%S',�;!$OXc7� � <�W87�&TXc$O,/;3&', ~ 7�;O,�02W8$OZc&T,`�47�&�7:G8n�$ H2, WR,�.eS2&�7 S',�;!$OXc7QHJ7º» " Q y � � Q z »  
� </WR7�&'X�$3,�;!&',Q7:&�7�GRn�$ H2, 	 X�7�;3</W8&'7�n�,*S',�;!$OZqH2, HJ7>S </W87:(�7:&',/.L,

	 ­ LM
,N
Q O4º " Q y � � Q z » ¼

g ,LHxU <
© » ­ � ����� y "`º = "�» = ¼"¼"¼ = " , zËv Z ,�� , ¼

R ;37:9�$ 	 ­ LM�� © » � � = � ���
­ LM�	 © � � = © � ��

­ LM�	 ©  * = ©  �* 

­ LM
� y}©  z a y}©  z * = *��
­ LM 	�� * = * 
 =

.�HJ7�G HJ7
� ­ y�©  z a y�©  z�v Z � � � ~ �� @�VÅ�

rsOi�`On><r�G�AVk�A�r}FHIL?DAaS',�;!$OZqH2,' 
b?,/; HJ7�+�&',/H�U <191< g � =�� ­ L = M = ¼"¼"¼ = ��=�� ­ X " =

K1087 .�<�(aST<�&�7�& W87 K1027&Â 08$!; + 0 .L,LWR7�GR$!(a$ HJ7 ST,/;3$3ZJHJ7 <�U�G87:(a7�&LHJ7:&�<' � <�0R,/(a7�P:&', 08$3;3, K
K�<�P�;3$LS8Z�) � ª $!(-,a.�< <�GR9�$!&',/W87 ��

	
g � ²�� �   g � ²��  


��

 =

.�HJ7�G HJ7�� ªp_ ! SJWR7�KF$3;!.L,#"`À W87=.�<F<�G[91$3&',LWR7 ~ "h­ L = ¼"¼&¼ =
" � W8<1Z[.�7 � ª + ~ � ­ L = M = ¼"¼"¼ = X4�[ R $3;37!g08<QW8$O0JWR7�+�.F$`S <LK P:G8<1Z�7 S <�(a$3.�7	*6$3& S'G8$ WR7�(�<�S�G[,EK $ HJ<a917�;3<

� ­ 	 g = * 
 ¼



�"� ��� � ��� � �E�b� �n	�� � � �n� �
	 � � �
� 917�&6<19%S�GR$!&TXc$3ST<LK (Q7&Â',/&'$!.�7>S�GR,EKF$ +�9�,a(a<�G[,�U�$!W8$�G[,/P:;!$3.L, 	 + � (a$!&'$!(-,/;3&','+�W8<

HJ7�+�KFG87�91&�< 0JW $3P�G[,/P:,
� y * z ­ LM 	 � * = * 
 + 	 g = * 
 ~ �� @�]`�

(a<�GR,�U�$!W8$C(a$!&�$3(-,/;3&',�+TP:,/W8<-(a<�G[,�U�$ WR$!* 0JW[,�Xc$3<�&T,/GR&', ~ ,/;3$�.FGR$ WR$3Z�&',`� WR<FZ[.L,QM�)�&'.�Xc$ HJ7 � +<19 .�<1917:Gh02;37:9�7?G[,EKF&�</WR7�d:&�7 7:&',�Z"UT7
� * ­ g�¼ ~ �� @�fÅ�

^eK1087JH�P:n�<19eU�$F(a<�G[,/(a<�S87 )�ST<`SJWR7�KL,LWR$I+�9�,Y(a<�GR,�U�$ WR$1S',/;3$OZqHJ7 &�7�.L,/.�<YS�GR$!W8GIHJ7�&�<dJ�Zc7ËU�$
S <�02WR,EKF$3;!$ WR,/.eS8&�<aS',/;3$OZqHJ7>&�7:S�G8$!W8GIHJ7�&'<QK K�7�02<�; HJ7�+�K.U�GR7�P�W87:d�&�$`S�GR<�02W8<�G:+1$3&%n�,Q<�U'G87:(Q7:&�$3;!$
0=08$!;O,/(a$ +�?nI�G�IL>"O+j�><r¢A�r}I}t"G�f"k FiABj�G�O�r¢f��}QH�1+dU�$_0274W8< ST,/;3$3ZJHJ74S <�08ST7�S27:&�<
S <�(a$!.L,�;!< 02.�<�P�$
K�7:08<�; HJ7� � ,�;!$OZqHJ7QS�GR$ WRGR91$3(a< 0�MPO&oHMeODFiABk�I  -B�< S <�(a7�&�$ + 9�, (a<�G[,/(a<'+ &', S�GR$!(a7�G�+ 
 $!P&U�GR,�&�$TÂ
.�<�(aS <�&�7:&�W>S <�(a$3.�<LK%S�GR$ WRGR91$!W8$ + S <�02WR,EKF$!W8$ &', &�$OZ/ ap 7:X�$!(a<'+ 9',4HJ7 � « Z � +@? Z � $ �F�f�oD�Å?nrsOBF ~ $O917:&�WR$ WR7cW[,�+'.F$'HJ$�(-,/&LHJ.L,/HJ<-S�G8$!W8GIHJ7�&'7NKFGR02W8$OXc7B�[+�.F$�$3P>K�7:. W8<�GIH2, * $3P"U 7�GR7N08,�(a<&'7�S�GR$ WRG�HJ7:&�7=.�<�(QS <�&'7�& W87 * D «�­ � *C § 7 HJ7 X « Z � + ? Z � S27=GR7:91)'.�WR<�G�+F. $`$3P?K�7�. WR<�GIH2,
* $3P"U 7�GR7%08,�(Q< S�GR$ WRG�HJ7:&�7 .�<�(aS <�&�7:& W87�+ 0JW[, (-,/W8GR$!.F$ � a � $3& X a X .�<�(aS�;37�(a7�& W[,/GR&',
<�G2WR<�n�<�&',�;!&', S�GR</HJ7:.�WR<�GIH2,�J6S�GR</HJ7:. W8<�GIH2,�+ .�7:G>HJ7 U � a � V » ­ � a ��� a � ­ � a � +�.�7�G
HJ7 ��� a ­�� $3&eST<191<�U�&�< U X a X V » ­ X a X X a X ­ X a X ³Y.�<�(aS�;37�(a7�& WR,�G8&T,�+ .�7�G>HJ7
� a � , X a X ­���³�$3&%<�G8W8<�n�<�&T,/;3&',�+�.�7�Gh02WR,a08$!(a7�W8GR$3Z�&�$ (-,LWRG8$3.F$I B ,/.�<>HJ7 X a X * K�7:.�WR<�G�+TK%.L,LWR7�GR7�( 08< K1027*&�7�S'G8$!W8GIHJ7�&�7*.�<�(QS <�&'7�& W87*d�74&'$3Z�+ <19 &�$3Z
G[,/P:;!$OZc&'7 .�<�(aST<�&�7�& WR7=08<Q. K�7:ZJHJ7�(4) S�GR$ WRG�HJ7:&�7=.�<�(aS <�&�7:& W87� W 7:G (a<�GR,/HJ<!U�$!W8$ S'G8$!W8GIHJ7�&�7
.�<�(aS <�&�7:&�WR7?W8)'91$�&�$3Z�+�(a<�G[,QP:,LWR<*K�7�; H2,LWR$

X a X * ­ ¶P¼ ~ �� @ l��
g ,/(a7:02W8< 9�,hU�$ P:,�Â W87�KL,�;!$ +T9�, (a<�G[,QM�)�&�.�X�$ H2, ~ �� @ ]���91< 027�Zc$C(Q$3&�$3(-,/;3&�<
KFG87�91&�< 0JWY(a7�9K1087�(a$ (Q<�n�<1Zc$3(a$�K�7�. W8<�G�HJ$ *�+ P:,�Â�WR7�KL,/(a<T+T9�, (Q<�GR,-9�<�087:Zc$C(a$!&�$3(-,/;3&�< KFGR7:91&'<�02W 08,�(a<
(a7�9 K�7�. W8<�G�HJ$ + . $ P�,�91<`S8Z:,LHJ<
S <�n�</HJ) ~ �� @ l��  NBC, K�7:P:,/&'$C7:.F02W8GR7�( ;O,DÂ'.�< )'d�7�&'7�(a<.U�GR7�P$C,/n�GR,�&�n�7:7�KF$EÂ*S',/G[,/(a7�W8GR<LK  4�_$TS87�(a<�*'­ � a � * , X a X *
$3&a)�S <�S2W87�KL,�(Q<>S <�n�</H ~ �� @Fl��[+9',a)�n�<�W8<LKF$!(a<T+F9',*K�7�; H2,

*+­ � a � * =
$3&%P:,/W8<a$TSRZc7:(a<Q7:.10JWRG87:( M�)�&�. Xc$ HJ7

� y * z ­ LM�� y�©  z a y�©  z � a � * = � a � * � + � g = � a � * �
­ LM�� � y�©  z a y�©  z � a � * = � * � + 	 � g = � * 

­ LM � U ©  � a V a U ©  � a V � * = � * � + 	 � g = � * 

­ LM � y}©  D z a y}©  D z * D = * D � + 	 g D = * D 
 =

.�HJ7:G_HJ7
 D ­  � a =g D ­ � g



A�k ��������� � ���
	�� �
��������� � ������	 �
$3&

* D ­ � *�¼
�?9 W8<19%02;37:9�7?G[,EKF&�</WR7�d:&�7 7:&',�Z"UT7

� D * D ­ g D = ~ �� @�o`�
.�HJ7�G HJ7

� D ­ y�©  D z a y}©  D z ¼ ~ �� @ �`�
p 7�91)'Xc$3G[,/&�<h$3&'X�$3917:&'Zc&'<Y(-,LWRG8$3.�<  D ­# � a $3&NG87�91)'X�$!G[,/&�$�<�U1WR7�d:&�$�K�7�. W8<�G4g D ­ � g91<�U�$3(Q<*WR,�.�<T+F9',4K
$3&'X�$3917:&'Zc&'$`(a,/W8GR$!.F$  S�GR7:Z�G2W[,/(a<*02W8<�;!S Xc7�+1K-<�U1WR7�d�&'7�(5K�7�. W8<�G�HJ):g

S',%KFG[0JWR$3X�7�+C. $ )'02W8GR7�P:,/HJ<%&�7�P:&',/&�$3( GR7:,�.�X�$ H2,�( ST<191S <�G�+ K�7�. WR<�G	* S',%GR7�.�<�&'02W8GR)�$3GR,�(a<
S <a7�&',�Z<U�$

*+­ � a * D =
<196.�<F9�7�Gh;O,DÂ�.�<
S <
7�&',�Z<U�$ ~ �� @�f`� $3P�G[,�Z�)�&',�(Q<-K1087408$!;37�+ 9�,/&'7*08$!;37Ng D ~ P:,
.�<�& WRG8<�;!<e� $!&&�7:P�&',�&�7=G87�,/. Xc$ HJ7 S <191ST<�G ) ­ X g  

p 7�91)'Xc$3G[,/&�7_WR<�n�<�02W8&�7 (-,LWRG8$3.�7 � D ­  aD © »  D GJIL?BODC�I &�7 08(Q7:(a< 7�.102S';!$OXc$!W8&�<Y$!P:GR,�Zc)eÀ&',/W8$  W <�W KF$39�$!(a<'+ HJ7 027�0JW[,EKF; HJ7:&',�$!P 91K�<�HJ7 KFGR02W-M�,/. W8<�G�HJ7:K J GR7:91)TXc$3GR,�&�76$!&TXc$O917�&'Z�&�7
(-,LWRG8$3.�7  D $!&'W'P�$3.L,/;3&�7>(-,LWRG8$3.�7�© »  p 7�91)'Xc$3G[,/&',%$3&'Xc$O917:&'Zc&', (a,/W8GR$!.L,QHJ7
S'GR,EKF$3;!<�(a,%91<�U�GR< S <�n�</HJ7:&',�+CK 08(a$308;!)�+ 9�, 02<
&LHJ7:&�$�02W8<�;!S Xc$ 91<�U�GR<*;3$!&'7:,/GR&�<Q&�7�<191KF$O02&'$�³'Z�7=&�$308<'+EHJ7¨U�$3;�,�GiÂ�$!W87:. W X�7�S 7:X� ��?;3,EKF&�$ G[,/P�;3<�n
P�, 02;O,DU < S <�n�</HJ7�&'<�02WN(a,/W8GR$!.�7 � D + Z�7>HJ7 GR7:0*02;O,DU < S <�n�</HJ7�&T,�+THJ7VW'P:$!.L,/;3&�$�91$O,/n�<�&',/;3&�$M�,�.�WR<�GÄ© » + .F$'HJ7*;3,�Â�.�< ST<�; HJ)PU'&�< 91$3K�HJ$I W <
n�,-(a&�<�d�$3(a< ~ 91KL,�. G[,LW<��P*(a,/W8GR$!.�<  D +`027&LHJ7:n�<LKL,Q91$!K�HJ< 0JWhG[,/P:;!7:P�7?ST<-K1087JH (-,/W8GR$!.F$ � D +�.F$`P:,LWR<aST< 0JW[,/&�7>08;3,�UT<aS <�n�<�HJ7�&',' p 7�91)'Xc$3G[,/&', $!&TXc$O917�&'Z�&',%(-,LWRG8$3.L, � D HJ7aM�<�G8(-,/;3&�<%02$3(a7cWRG8$OZc&', S <�P�$!W8$3KF&�<6917<WT&�$ WR&',(-,LWRG8$3.L,�+ .F$_HJ<�;3,�Â�.�<�G[,/P:X�7�S�$3(a<�ST<��xÂ�<�;!7�02.�7�( K 91KL, W8GR$!.�</W8&T, M�,�. W8<�GIH2,� � (QST,/. +
S�GR7:9�7�& 08(a<>HJ< P:(Q&'<�d�$3;3$CK6(-,LWRG8$3.�< � D + HJ74d:7!U�$3;3, P:,�S�$30R,/&T,-.�<�W S�GR<191)�. W?91K�7"Â + 08$3X�7�G&�7aWRG8$3.�<�W8&�$TÂ +�M�,/. W8<�G�HJ7:K +�n�;37JH ~ �� @ �Å�[ = ,/W8<%(-,LWRG8$3.�<�©  D GR,/HJ7QG[,/P�Xc7:S�$!(a<%K S'G8<191)�. W(-,LWRG8$3.�7�� P=<�G8W8<�&'<�GR(Q$3G[,/&�$3(a$ 02W8<�;!S Xc$`$3&%P�n�<�GR&LHJ7cWRG8$3.�<�W8&�7?(-,LW8GR$3.�7 	 +�©  D ­�� 	 +1$!&G[,EKF&�</WR7�d�&'7 7:&',�Z"UT7 ~ �� @�o`� S�GR7�$O917JHJ<aK	 a 	 * D ­ g D =
.L,/GCHJ7=7�.FKF$!KL,�;!7:&�WR&�<*08$O0JWR7�(4)�+ .F$dU�$`n ,491<�U�$!;3$ P G[,/P�Xc7:ST<�(��xÂ'<�;37:08.�7�n ,>(-,LWRG8$3.�7 � D +1S�GR$WR7�(�ST,*S';3,�Z�,/(a<-0R,/(a<*.FKL,�9�GR,/W8&�$`.�<�GR7�& S <�n�</HJ7:&�<�02W8&�7:n�,NSJWR7�KF$!;O,Q(-,LW8GR$3.�7 � D  

^�>HrsADr�I}t"G�O�o�ODCEO�t�f"G�f"k S�GR$!(a7:G8)�HJ7 G87�91)'X�$!G[,/&',�$3&'X�$3917:&'Zc&T,h(-,LWRG8$3.L,� D .FKE,�91G[,LW8&T,�$!&KQ&�<�GR(-,/;3&�$TÂ-<�.�<�;!$LSRZc$3&',DÂ ~ (a<191)�;3<2U 7:9�,�0JW�,/G�Â�$!W87�. W<� &�7:08$3&�n�)�;O,/GR&',=$3&
91<�U'G8<NS <�n�</HJ7:&',� R W[,LWR$3Z�&�<?9�<�;3<FZ�7�&�$FS�GR$3(Q7:G ST<�(Q7:&�$ +�9�, ;3,�Â�.�< G87�,/. Xc$ HJ7 S <191ST<�G:+ ) +/$3P�G[,�Z�)�&',/(a<?0JW[,LW8$OZc&'<'+



�"� ��� � ��� � �E�b� �n	�� � � �n� �
	 � A��
U'G87:P��h<F<�.�<LK�7�n ,>P:,�.�<�&',�+ W8<�G872HxU�GR7�P=(-,LWRG8$3.�7¨© »  � <�n�;37JHJ(a<T+�,/;3$`G87�0:J

) ­ X g­ X � *­ X � � a * D­ X � � a � $ ºD g D­ X  a © »  � a U  aD © »  D V $ º g D­ X  a © »  D  $ ºD © $ »  $ aD g D­ X  a  $ aD g D ¼
���������
	

	JbI	T	 � P�G[,�Z�)�&',/H S <�(a$!.�7-P:,%S',�;!$OZqHJ7�+�S�GR$3.E,�P:,�&�<%&',602;3$3. $Y�� V' �?7:<�(a7cWRG8$ H202.�7aST<19�,/W8.�7
$3& <�U1W87:d"U < ;O,DÂ'.�< G[,/P&UT7:G87�S40a02;3$3.�7�+_K1087 S',�;!$OXc7 S', 02< 7�&',�.�<6WR<�n�7 $!& 7�&',�.�< 9�7"U 7�;37 0
S <19�,LWR.F$ < Q ­ X Q ­ L  

0 1 2 3 4 5 6 7 8

0

1

2

3

4

5

6

R ;!$3.L, �� VdJ�� ,�;!$OZqHJ7
	JbI	e� � P�G[,�Z�)�&',/H S <�(a$!.�7-P:,%S',�;!$OZqHJ7�+�S�GR$3.E,�P:,�&�<%&',602;3$3. $Y�� m]1 �?7:<�(a7cWRG8$ H202.�7aST<19�,/W8.�7
$3& <�U1W87:d"U < ;O,DÂ'.�< G[,/P&UT7:G87�S40a02;3$3.�7�+_K1087 S',�;!$OXc7 S', 02< 7�&',�.�<6WR<�n�7 $!& 7�&',�.�< 9�7"U 7�;37 0
S <19�,LWR.F$ < Q ­ X Q ­ L  



A�A ��������� � ���
	�� �
��������� � ������	 �

0 5 10 15 20

−6

−4

−2

0

2

4

6

8

10

12

R ;3$!.L,%�� ]�J\� ,�;!$OZqHJ7


