
� � �������
	 � ����
������ ����
�� � ��� � ����������� �!���
� "��#���$�&%(' �*)��&%!�+) ,�	 � -.�����/�0� 1 �2�+�2�43
5 ��67�8�9� ��� �:��� ; "$�<�8�=�>� ��� ? �=�8@A�B�
� �:�B
 �#��)

� @�@�%C������� �!����
 �0� D ���=�+%:�B


 � ��� � �������E�&� �:����


F!G

HJILKNMPORQSMUTWV

X$Y[Z]\_^a`b^c^[d FCe `fY[Yg\ihjYgk9YgZ]\
l \_monqpaY e \_r!Ycktsvu<nqY[Z]\ e nqY[`bw_^cnqr]hBx:YynqY[`b^aY[`bwi^
`zrEwik/rCs{k/p e `fY G}| `fYgZjYgZ]\0pa\_~:d]`bpa\ e \_r!Yg^�s{k/p
YgZ]\0h]\i�/p[\i\0kts l k�wiY[k/p�kts��NZ]`b�zk/^[k/mCZ G

� dC\_\_r���^���r]`f�/\ip[^[`fY G
� `br]�/^�Ygk/r�����r:Ygntp[`zk]����ntr]nthon

� d]r]\t�U�q�/�!�

��k/m G pa`b�/Z!Y w� �S` F k���ZCk/r]�]���q�/�!�



����������	�
��

X e k�h]\_�Ns{k/p=n F `brontp G nth]h]`fYg`f�/\�r]k/`b^a\ wik e�e d]r]`zw nqY[`bk/r&wyZontrCr]\_� | `zYgZ e \ e ktp G `z^=`zr:Y[p[k�

h]d]wi\_h�����Z]\ e kqYg`z�qnqY[`bk/r kts�^�Ygd]h G `zr]��^[d]wyZ�n e k�hC\_��`z^ Y[Z]\jsLntwiY Y[ZonqY e k/^aY�p[\_nt��
 | ktp[�bh
wyZontrCr]\_�z^�Zon �t\ e \ e k/p G ntr]h e k/^�Y w_d]pap[\_r!Y�w_k e�e d]rC`bw n Yg`bktrj^ G ^aY[\ e ^�h]k�r]ktY \��CmC�bk/`fY�YgZ]`z^
e \ e k/p G h]d]\��L`brEmontp�Y���Ygk9Y[Z]\=�bntw�� kts e n YgZ]\ e nqY[`bw_nt�b� G Y[pgntw Yyn F �b\ e k�h]\i�b^�s{k/pc^ad]wyZBwyZontr�

r]\i�b^�����Z]\<wyZontr]r]\i��rCk/`b^a\<m]pak�wi\_^[^i� | Z]`bwyZ8`b^��/\_r]\ipgnqY[\_h�nqw_w_ktp[h]`zr]� Y[k�n F nq�b��^gn e m]�z`br]�
e \_wyZontrC`b^ e `br!�/k/�f��`br]��nj~:d]\_dC\ kts��or]`fYg\9�z\_r]�tY[Z! ��S`b^0nj^aYgnqYg`zk/rontp G \_pa�/k�h]`bw" Y[Z ktp[h]\ip
u<ntp#�tk � ^[k/d]paw_\�����ZC\�wyZontr]rC\_��mCp[k/mU\_p�Yg`b\i^�nqp[\�nqront� G�$ \_hjntrCh ^[\ �/\_p[nt� kts `zYg^J^aYgnqYg`z^aY[`bw nq�7nqr]h
`br�s{k/p e nqYg`zk/r9YgZ]\ik/p[\ Yg`zw nt�7~�d]ntr!Yg`zY[`b\i^%�L\����&�z� F �bk�w��9Ygpgnqr]^[`fYg`bktr}h]`z^aYgpa` F d�Yg`bktr ��ntdCYgk�w_ktp[p[\i� nqY[`bk/r
s{d]r]w Yg`zk/r��{X �('�� ��w ntm]ntw_`fY G ��ntr]h}pa\_�z` n F `z�b`fY G s{d]rCwiYg`zk/r)�Nntpa\�h]\ip[`z�t\_h `zr \i`zY[Z]\_pJw_�zk/^[\ih k/pJ\ nt^*

`b� G wik e mCdCYyn F �b\�s{k/p e `br9Yg\ip e ^Rkts `fYg^Ns{k/d]pNmonqpgn e \iY[\_p[^+�,��Z]\ w ntm]ntw_`fY G kts7Y[Z]\ ~�dC\_d]\�
 F nt^a\_h
wyZontrCr]\_�-� �%. ���N`b^ nt�b^ak nqront� G Y[`bw nq�b� G ntr]h r:d e \ip[`zw nt�z� G wik e montp[\ih�s{ktp�n��qntp[`z\iY G kts wyZ]ntr]r]\i�
w_ktr]h]`zY[`bk/rC^ | `fYgZ<Y[Z]\�w nqmontw_`fY G ktsRktYgZC\_p F `brontp GEe k�h]\_�z^ | `fYgZ e \ e k/p G �U^[d]wyZ&nt^�YgZ]\ | \i�b��

�:r]k | r�/�`b� F \ipaY#
10N�b�b`zktY[YRwyZ]ntr]r]\i�2�3/40J��� �CYgZ]\4'op[`fYgwyZ e ntrjwyZonqr]r]\_�WntrChEY[Z]\%�or]`zY[\5
 e \ e k/p G
w_ktr:Ygnt�/`zk/r�wyZontr]r]\i�6�

7 \=r]\5��Y�`zr!�/\_^�Yg`z�!nqYg\0YgZC\ e k�h]\i�b`zr]� ktsvYgZC\=Ygp[nth]`fYg`bktront�8/90 � d]^[`zr]�}YgZC`b^ ~�dC\_d]\�
 F nt^a\_h
wyZontrCr]\_�:� �9. ��� e k�h]\_�3�;��Z]\ �%. �&m]ntpgn e \iY[\_pa^Sntp[\N\i^aYg` e n Yg\_h F!G�e `zr]` e ` $ `br]�NYgZC\ � d]�z� F nqw��<

� \_` F �b\ipNh]`z�t\_p[�t\_r]wi\�p[nqYg\4� � � l%= � F \ Y | \i\_r}Y[Z]\cm]p[k F n F `z�b`zY G kts�r]k/`z^[\�^[\i~:d]\_r]wi\_^��t\_r]\ipgnqY[\_h
F!G YgZC\>/90J� ntrCh Y[Z]\ �9. ��� | Z]`b�z\ e nq`br!Yynt`zr]`brC�<`bhC\_r!Yg`zw nt� F `zY \_pap[k/p9p[nqYg\i^?� . 0 = � nqr]h

`



w_ktp[p[\i� nqY[`bk/r�wik�\�� wi`b\ir:Y[^ � ��k/p�������Z]\�ntwiw_d]p[ntw G kts-�]Y[Y[`br]� YgZ]\ /90 � ��`bn Y[Z]\ �%. �*`z^c\i�qnt��

donqY[\_h+`zr>Yg\ip e ^�ktsRX �(' ��wyZontrCr]\_� w ntmonqw_`zY G ntr]h<p[\_�z` n F `b�b`fY G s{dCr]wiY[`bk/r�����d e \_pa`bw_nt� pa\_^ad]�zY[^
`brCh]`bw_nqYg\JYgZonqY�YgZ]\ �%. �#m]p[k ��`bhC\_^Rn��/k�k�h�ntm]m]pak ��` e nqY[`bk/r=kts�YgZ]\ /90J� s{k/p��qntp[`zk/d]^vwyZ]ntr]r]\i�
w_ktr]h]`zY[`bk/rC^��

'�`br]nt�b� G � | \�^aY[d]h G YgZ]\ e k�h]\_�z`br]�0kts n
sLn e `b� G kts Zonqp[h 
 h]\_wi`b^[`zk/r s{p[\_~:d]\ir]w G 
 ^[Z]`fs Y��t\ G `zr]�
h]\ e k�h]d]�bnqYg\ih}w_ktp[p[\i� nqY[\_h = `zw_` nqr sLnth]`zr]�
wyZontr]r]\i�b^�dC^[`brC� YgZ]\ �%. � e k�h]\i�6��X�^�`br�YgZ]\�w nt^a\
kts �]Y[Y[`br]��YgZ]\>/40J���NYgZC\ �%. � monqpgn e \iY[\_p[^ ntpa\>\i^aYg` e n Yg\_h F!G e `zr]` e ` $ `br]�<Y[Z]\ � � l%=
F \iY | \_\_r�Y[Z]\�h]`b^�Ygp[` F dCY[`bk/r]^0kts�\_pap[k/p
^[\i~�dC\_r]wi\_^9�/\ir]\_p[nqYg\ih F!G Y[Z]\ �9. � ntr]h Y[Z]\ sLnth]`brC�
wyZontrCr]\_�z^_�vnqr]h�Y[Z]\ e k�h]\_�z`br]��nqw_w_dCpgntw G `b^0\i�qnt�zdonqYg\ih `zr�Y[\_p e ^0kts�wyZontr]r]\i�Rw ntmonqw_`zY G nqr]h
X �('2����d e \_pa`bw nq��pa\_^ad]�zY[^v`br]hC`bw n Yg\RYgZonqY�YgZ]\ �9. �#mCp[k ��`bh]\i^Nn��/\ip G �/k�k�h�nqm]m]p[k ��` e nqY[`bk/r
kts
YgZC\�sLnth]`zr]��wyZontrCr]\_�z^�s{k/pNn | `zh]\�p[ntr]�/\ ktsUwyZontr]r]\i�]w_ktr]h]`zY[`bk/rC^��/`fY�YgZ:d]^Nk���\ip[^Nntr `br!Yg\ip[\_^�Yg`zr]�
nt�fYg\_paronqY[`z�/\9Y[kEY[Z]\ /90J��ntr]h �/\_r]\ipgnt���orC`zYg\�
 ^�YynqY[\}u>ntp �qk � e k�hC\_�b^0pa\_w_\ir!Yg� G ^�Ygd]h]`z\_h F:G
�N` e \_r!Yg\i�
	��
������� | Z]`z�b\�p[\ e nq`br]`zr]� e nqYgZ]\ e n Yg`bw_nt�b� G Ygp[ntwiYgn F �b\��

`z`



� 
��������	��

����� 

� �,�

� | `b^aZ YgkB\���m]p[\i^[^ e G ^[`brCw_\_pa\jntm]mCp[\_wi` nqY[`bk/r�Ygk e=G ^ad]m7\ipa��`b^ak/p_� l p+�-'�nth G X�� n��[n��a` �vnqr]h
w_k 
 ^[dCm7\ipa��`b^ak/p l p��:/��b\_r � n � ntZontp[nC�]s{k/p�Y[Z]\_`zpc�qnt�zdon F �z\�^[dC�/�/\_^�Yg`zk/r]^�ntr]hE\5��m7\ipaY��/d]`zhontr]wi\
YgZCp[k/d]�tZ]k/dCY�Y[Z]`b^ | k/p �)�

� nt�z^[k | ktd]�bh �b` �t\jYgk&�/p[nqYg\ s{d]�b� G ntw��:r]k | �b\ih]�/\EYgZ]\ �oronqr]w_`bnt��^[d]mCm7k/p�Y}pa\_wi\_`z�t\_h s{p[k e
YgZC\ ��nqY[d]pgnq��x�wi`b\ir]w_\i^�ntr]h 0Nr]�/`zr]\_\ip[`zr]� = \_^[\_ntp[wyZ ��k/dCr]w_`z��� ��x&0 = ��� kqs=��ntronthon#nqr]h
YgZC\��Np[\ e `b\ip_� ^ = \_^[\_ntp[wyZ 0-��w_\i�b�b\ir]w_\�X | ntp[h!� � = 0NX%� kts ��r!Yynqp[`bkC��Y[Z]\0��r!Yyntpa`bk /�pgnqh]donqY[\
x�wyZ]kt� ntpa^[Z]`zm � �9/=x � ��YgZC\ ��r!Yynqp[`bk�/�pgnqh]donqY[\ x�wyZ]k/� nqp[^[ZC`bm `br x�wi`b\ir]w_\ ntr]h��W\_wyZ]r]kt�bk/� G
� �9/
x]x � � � Y[Z]\ l \imontp�Y e \_r!YWktsUu<nqY[Z]\ e nqY[`bw_^ ntr]h�x�Yyn Yg`b^�Yg`zw_^_�qntr]h
YgZ]\�x�wyZ]k�k/��kts)/�pgnqh]donqY[\
x�Y[d]h]`b\i^ckts � d]\i\_r � ^���r]`f�/\_pa^[`fY G �

`z`b`



� �����������
	

� K
����������� I

� ��� TWM��������SV ����T!��� I ILI

HJI"����M$#&%�ILV!'(���)� *SILI

HJI"����M$#&+,�]K
����� -SILI

. / T!��� M0�
'1��� I{MUT .

2 � 2 � `zYg\ipgnqY[d]p[\ = \i��`z\ | �9�4� �4� �4�4� �4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� 3

2 � � ��k/r!Ygpa` F dCY[`bk/r �4�4� �9�4� �4� �4�4� �4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� 4

2 �53 ��Z]\_^a`b^����/\ipa��`b\ | � �9�4� �4� �4�4� �4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� 6

7 8 �����LI"��ILT(�9� I���� .�7

� � 2 l `b^aw_p[\ Yg\
u<nqp �tk �E�Np[k�w_\i^[^a\_^ �4�4� �4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� 2 �

`z�



� � � l `b^aw_p[\ Yg\
��k e�e d]rC`bw n Yg`bktr���Zontr]rC\_�b^�� � r�s{k/p e nqYg`zk/r ��Z]\ik/p[\ Yg`zw=�Npak/m7\ipaY[`b\_^ 2��

� �53 �Np[\i��`zk/d]^ . `br]ntp G ��Zontr]r]\i�b^ | `zY[Z>u>\ e k/p G �4�4� �4� �4�4� �4�9� �4� �4�4� � 2
� �53&� 2 /�`b� F \ipaY 
*0N�b�z`bktYaY ��Zontr]r]\i� � �4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� � 2
� �53&� � 'opa`zYgwyZ e ntrE��Z]ntr]r]\i� �4�4� �4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� ��3
� �53&� 3 ' `br]`fYg\5
 u>\ e k/p G ��ktr:Ygnt�/`zk/r>��Zontr]r]\i� �4� �4� �4�4� �4�9� �4� �4�4� �/�

� � '(�)'(���	� �9� ����
 Q(�oT T(���,� I � Q
� �)� M!��� 7��

3&� 2 x�Yyn Yg`b^�Yg`zw nt��ntr]h � rCs{k/p e nqY[`bk/r ��ZC\_k/pa\iYg`zw nt�S�Npak/m7\ipaY[`b\_^cktsWYgZC\ �%. � � �4�4� 3/�
3&� 2 � 2 x:YynqY[`bk/ronqp G l `b^aY[p[` F dCYg`zk/r � �4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� 3/�
3&� 2 � � . �bk�w����Wpgntr]^a`zY[`bk/r��Np[k F n F `z�b`zY G �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� 3��

3&� 2 � 3 X�dCYgk�w_ktp[p[\i� nqY[`bk/r '�dCr]wiY[`bk/r��4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� � 2

3&� 2 ��� ��Z]ntr]r]\i����nqmontw_`fY G � �4�4� �4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� � �

3&� 2 � � = \_�z` n F `b�b`fY G 'od]r]wiY[`bk/r��4�4� �4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� �/�
3&� � ��r]`fs{k/p e � d]\_dC\5
 . nt^[\ih+��ZontrCr]\_� | `zY[Z>u>\ e k/p G � �4� �4�4� �4�9� �4� �4�4� �/�
3&�53 �%. �*��ntm]ntw_`fY G �/\ip[^ad]^���ntm]ntw_`fY G ktsv��Y[Z]\_p���Zonqr]r]\_�z^ | `zYgZ>u>\ e ktp G �4�4� ��4

3&�53&� 2 ��k e monqp[`b^ak/r | `zY[ZEY[Z]\4'�`brC`zYg\�
�u>\ e ktp G ��k/r!Yynt�t`bk/r>��ZontrCr]\_� �4�4� ��4
3&�53&� � ��k e monqp[`b^ak/r | `zY[ZEY[Z]\ /0`z� F \_p�Y#
*0N�z�b`bkqY[Y ��ZontrCr]\_� �4� �4�9� �4� �4�4� �!�
3&�53&� 3 ��k e monqp[`b^ak/r | `zYgZ�YgZ]\�x G�e e \iY[p[`zw 'op[`fYgwyZ e ntr}��Zontr]rC\_������� 2 � 
�x&'W���!�

3&��� ��ntmontwi`zY G � d e \_p[`zw nt� = \i^[d]�fYg^ �4� �4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� ���

�



� ����� � M)-SI�� � � I TSV � Q1����� 
 *SI�� � Q(� � � 
 �	�

� � 2 0N^aYg` e n Yg`bktr kts �9. � ��nqpgn e \iY[\_p[^ �4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� � �
� � � u>k�h]\_�z`br]� = \_^ad]�zY[^ �9�4� �4� �4�4� �4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� ���

� %�I � � I TSV�
jI"�!I �oT %(�9� ILTWV 
 Q1�oTWT(�)��� *SI�� � Q(� � � 
 � �

� � 2 '�nth]`brC����Zontr]r]\i� u>k�hC\_� �4� �4�4� �4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� 6 4

� � � ��ntp[n e \iYg\ip 0N^aYg` e n Yg`bktr �4� �4�4� �4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� 2 � 2
� � � � 2 �%. � ��ntp[n e \iYg\ip 0N^aYg` e n Yg`bktr �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� 2 � 2
� � � � � /90J� � ntpgn e \iY[\_p 0N^aY[` e nqYg`zk/r �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� 2 �/�

� �53 u>k�h]\_�z`br]� = \_^ad]�zY[^�nqr]h l `b^[wid]^[^a`bk/rC^ � �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� 2 � �


 
=M7T1� ��'
� I{MUT
� �oT1� %('(��'1������M$� � .!.��

�&� 2 x�d e�e nqp G � �4�4� �9�4� �4� �4�4� �4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� 2 2 4

�&� � 'odCYgd]pa\ 7 ktp �>�4�4� �9�4� �4� �4�4� �4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� 2 �q�

�9I{K �LILM�V$��� � Q�� .)7$7

��`



� � 	 � ��� � ����� 	 � 	

� � 2 l `b^aw_p[\ Yg\�
 Yg` e \q� F `zrontp G �onthCh]`zY[`z�/\�rCk/`b^a\�w_k e�e d]r]`zw nqY[`bk/r}wyZontr]r]\i�6� �4� �4�4� �t�
� � � ��Z]\ /0`z� F \_p�Y#
*0N�z�b`bkqY[YRwyZontrCr]\_� e k�h]\i�6� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� �/�
� �53 ��ntp�Yg`fYg`bktr]`br]� kts Y[Z]\0^aYgnqYg\0^[m]ntw_\0kts YgZ]\4'op[`fYgwyZ e ntrjwyZontrCr]\_� e k�h]\i�6� �4�4� � �

3&� 2 X$~:d]\_d]\
kts��b\_rC�tYgZ? ��� �4� �4�4� �4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� � �
3&� � ��ntmontwi`zY G kqs Y[Z]\
� �%. � ��^�

����s{k/p����������&� 2 � �4� �4�4� �4�9� �4� �4�4� � 6

3&�53 ��ntmontwi`zY G kqs Y[Z]\
� �%. � ��^�

����s{k/p����������&�56&� �4� �4�4� �4�9� �4� �4�4� � �
3&��� ��ntmontwi`zY G kqs Y[Z]\
� �%. � ��^������ s{ktp�

�������&��� 3&���4� �4�4� �4�9� �4� �4�4� �)2

3&� � ��ntmontwi`zY G ��^�� s{k/p �%. � ��� �4�4� �4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� � �
3&��� ��ntmontwi`zY G ��^ . 0 = s{k/p �%. � | `zYgZ>��k/p����&� ���:�4�4� �4� �4�4� �4�9� �4� �4�4� � 3

3&� � ��ntmontwi`zY G ��^���k/p�s{ktp . 0 = ���&��� 3 ������� �! �t�/�/�!��ntrCh"�$#%�*�! 56!� � s{k/p /90 ����� � �

��`z`



� � 2 /40J� �]YaYg`zr]� ��` n=Y[Z]\ �%. � � � � l%= ntr]h � 2���� �����&� �	��
���
����������� � �R��^ � � � n<�
��k/p�� � � � 2 3 2 ntr]h . 0 = � � � �/��3 2 � � ��nq^[\ � `zr ��n F �b\ � � 2 ��� � F ����k/p��
�&� �/�/� � ntr]h . 0 = � �&��� 3!� ��nt^a\ � `br ��n F �b\ � � 2 ���2�Lw �=��k/p�� �&� � � 4�ntrCh
. 0 = � �&� � 2 � � ��nt^[\ 
 `br ��n F �b\ � � 2 ��� �Lh)����k/p � �&� 3 � 2 nqr]h . 0 = �
�&� 2 2�� 4 � ��nt^[\�� `zr � n F �z\ � � 2 �5� � �4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� 4 3

� � � /40J� �]YaYg`zr]� ��` n=Y[Z]\ �%. � � � � l%= ntr]h � 2���� �����&� �	��
���
�� �������� � �R��^ � � � n<�
��k/p � �&� � ntr]h . 0 = � � � � 3?� ��nq^[\ � `br ��n F �b\ � � 2 ����� F ����k/p ���&� � ntrCh
. 0 = � �&� ��3 � ��nt^a\ % `zr ��n F �b\ � � 2 ���:�{w �N��k/p � �&�54�ntr]h . 0 = � �&� 2 � ��nt^a\
� `br � n F �z\ � � 2 �����Lh)����k/p ���&�569ntr]h . 0 = �2�&��� 3 � ��nt^a\�� `br � n F �z\ � � 2 �5��4 �

� �53 /40J� �CY[Yg`zr]�&��`bn&Y[Z]\ �9. � �JX �('2��^���� � n ����ktp � � � � 2 3 2 nqr]h . 0 =

�A� � �/��3 2 ��� ��nt^[\ � `zr���n F �b\ �&� 2 � ��� F ����k/p�� �&� �t�/� � ntrCh . 0 = �A� � � 3
� ��nt^a\ � `zr>� n F �z\ � � 2 � �,�{w ����ktp � �&� � � 4�ntr]h . 0 = � �&��� 2 � � ��nt^a\ 
 `br
��n F �b\ � � 2 � � �Lh)�c��k/p����&� 3 � 2 ntr]h . 0 = ���&� 2 2�� 4?� ��nt^[\�� `zr ��n F �b\ � � 2 �5� 4!�

� ��� /40J� �]Y[Y[`br]����` n�Y[Z]\ �9. � �oX �('P��^���� �Ln<����k/p���� � �9ntr]h . 0 = ��� � � 3
� ��nt^a\ � `br���n F �b\ � � 2 ��� � F ����k/p � � � � ntr]h . 0 = � �&��� 3 � ��nt^a\ % `br
��n F �b\ �&� 2 � ���Lw ����k/p�� �&� 4jnqr]h . 0 = � � � 2 � ��nt^[\ � `zr���n F �b\ �&� 2 � ���Lh)�
��k/p����&�56 ntr]h . 0 = ���&��� 3 � ��nq^[\�� `br � n F �b\ �&� 2 ��� �4� �4�9� �4� �4�4� 4��

� � � /40J� �]YaYg`zr]�=��` n0YgZ]\ �%. � �]��nqmontw_`fY G ��^ . 0 = s{k/p���k/p � � � � 2 3 2 ��'ok/pRYgZ]\
/40J������nqr]h! jntpa\
hC\iYg\ip e `br]\ih�d]^[`zr]�?�"3&� � � ��ntrCh ��3&� � 4<�5� � �4�9� �4� �4�4� 4 �

��`b`z`



� ��� /=���]Y[Y[`br]����`bn�Y[Z]\ �%. � � ��ntmontwi`zY G ��^ . 0 = s{k/p���ktp � �&� �/�/� � � 'ok/pcYgZ]\
/=��� ����� ��nqr]h �$# `b^�hC\iYg\ip e `br]\ih�d]^[`zr]� \_`zY[Z]\_p ��3&� � � ��k/p4�"3 � ��4 �5� � �4�4� 4 4

� � � /40J� �CY[Yg`zr]�9��` n9YgZ]\ �%. � �7��ntmontwi`zY G ��^ . 0 = s{k/p���k/p ���&� � � 4 �('ok/p�YgZ]\
/40J������nqr]h! jntpa\
hC\iYg\ip e `br]\ih�d]^[`zr]�?�"3&� � � ��ntrCh ��3&� � 4<�5� � �4�9� �4� �4�4� 4 6

� �54 /40J� �CY[Yg`zr]�9��` n9YgZ]\ �%. � �7��ntmontwi`zY G ��^ . 0 = s{k/p���k/p ���&�53 � 2 �('ok/p�YgZ]\
/40J������nqr]h! jntpa\
hC\iYg\ip e `br]\ih�d]^[`zr]�?�"3&� � � ��ntrCh ��3&� � 4<�5� � �4�9� �4� �4�4� 6/�

� �56 /=� �CY[Yg`zr]� ��` n0YgZ]\ �9. � �o��ntmonqw_`zY G ��^ . 0 = s{ktp���k/p��$�&� � � 'ok/pRYgZ]\%/=���
��� �*� ntr]h"��# `z^�h]\iY[\_p e `zr]\_hEd]^[`zr]� \_`fYgZ]\ip4�"3&� � � ��k/p4��3&� ��4<�5� �9� �4� �4�4� 6 2

� � 2 ��/=� �CY[Yg`zr]� ��` n0YgZ]\ �9. � �o��ntmonqw_`zY G ��^ . 0 = s{ktp���k/p��$�&� � � 'ok/pRYgZ]\%/=���
��� �*� ntr]h"��# `z^�h]\iY[\_p e `zr]\_hEd]^[`zr]� \_`fYgZ]\ip4�"3&� � � ��k/p4��3&� ��4<�5� �9� �4� �4�4� 6!�

� � 2 2 /40J� �]YaYg`zr]�>��` nEYgZ]\ �9. � �N��ntmonqw_`zY G ��^ . 0 = s{k/p9��ktp � �&�54&�>'ok/p
YgZ]\
/40J������nqr]h! jntpa\
hC\iYg\ip e `br]\ih�d]^[`zr]�?�"3&� � � ��ntrCh ��3&� � 4<�5� � �4�9� �4� �4�4� 6 3

� � 2 � /=� �CY[Yg`zr]� ��` n0YgZ]\ �9. � �o��ntmonqw_`zY G ��^ . 0 = s{ktp���k/p��$�&�56&� 'ok/pRYgZ]\%/=���
��� �*� ntr]h"��# `z^�h]\iY[\_p e `zr]\_hEd]^[`zr]� \_`fYgZ]\ip4�"3&� � � ��k/p4��3&� ��4<�5� �9� �4� �4�4� 6 �

`��



� � 2 3�/40J� �]YaYg`zr]�>��` nEYgZ]\ �9. � � . k/dCr]h]^ Y[k%� � �9�0��^ ��� � n<�=��k/p � �&��� 2 3 2
ntr]h . 0 = � � � �/��3 2 �!� ��nt^a\ � `zr � n F �z\ � � 2 � | `zY[Z � ����� ���� � �! ���� s{k/p�YgZ]\
/40J� ntr]h � ��� �*�! �� � s{k/p�Y[Z]\ �9. ���8� F �c��k/p����&� �t�/� � ntr]h . 0 = ��� � � 3
� ��nt^a\ � `zr>� n F �z\ � � 2 � | `zY[Z%� ��� �2�! �����s{ktp Y[Z]\ /
�*ntr]h%� ��� �2�! �/� s{k/p
YgZ]\ �9. �����Lw � ��k/p � � � � � 4Bntr]h . 0 = � �&� � 2 � � ��nq^[\ 
 `br!��n F �b\ � � 2 �
| `zY[Z � ����� ���� �*�! �� 3
s{k/pRYgZC\%/90 ��nqr]h � ��� � �  � �
s{k/pRYgZ]\ �9. �����{h)����k/p �
�&�53 � 2 nqr]h . 0 = � � � 2 2�� 4 � ��nt^[\ � `zr � n F �b\ � � 2 � | `fYgZ�� ����� ���� �2�! ��!��s{k/p
YgZ]\ /90J� ntr]h � ��� � �  � 3�s{k/p�Y[Z]\ �%. � � � �4�4� �4� �4�4� �4�9� �4� �4�4� 6!�

� � 2 � /40J� �]Y[Y[`br]� ��`bn}YgZ]\ �%. � � . ktd]r]h]^�Ygk ��� �9����^���� �Ln<����k/p�� � � � ntrCh
. 0 = ���&��� 3>� ��nt^[\ � `zr?� n F �z\ � � 2 � | `fYgZ�� ��� �$�! ��/�!� ��s{k/p�Y[Z]\�/
�*ntrCh
� ��� � �  �!�}s{k/p�Y[Z]\ �%. ����� F �0��k/p�� � � � ntr]h . 0 = � �&��� 3 � ��nq^[\ % `br
��n F �b\ � � 2 � | `fYgZ � ��� � �! � ��s{ktp�YgZ]\ /
��ntr]h � ��� � �! ���� s{k/p�YgZ]\ �%. ���
�Lw ����k/p��2�&�54�ntr]h . 0 = �$�&� 2 � ��nq^[\ � `zr ��n F �b\ �&� 2 � | `zY[Z � ����� ���� �*�  2 4
s{k/pcYgZ]\ /40J� ntrCh � ��� �2�! �����s{k/pcYgZC\ �%. ���-�Lh)� ��k/p � � � 6 ntr]h . 0 = �
�&��� 3 � ��nt^[\��(`br ��n F �b\ �&� 2 � | `zY[Z � ��� � �! �/�
s{ktpJY[Z]\9/
��ntr]h � ��� �*�  3 2
s{k/p�YgZC\ �%. � ���4� �9�4� �4� �4�4� �4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� 6��

� � 2 ���/\_p[nt�b��^ G ^aY[\ e ntr]hjYgZC\
\i~:d]`z�qnt�z\_r!Y l ����X e k�h]\_�3� �4�4� �4�9� �4� �4�4� 6 6

� � � l ����X �]Y[Y[`br]� ��`bn}YgZ]\ �9. � � X �('���^�� s{k/p
	�� ��
�� h . � = n G �z\_`z�/Z)�
ntr]h>x � = � 2 ��h . �8�Ln<������� �*�! ��/� 2 ��� F ������� �*�  �/�/� � �4�9� �4� �4�4� 2 2 �

�



� �53 l ����X �]Y[Y[`br]� ��`bn}YgZ]\ �9. � � X �('���^�� s{k/p
	�� ��
�� h . � = n G �z\_`z�/Z)�
ntr]h>x � = � 2 ��h . �8�Ln<������� �*�! �� 2 � � F � ��� � � �! 2 � �4� �4�9� �4� �4�4� 2 2�2

� ��� l ����X �]Y[Y[`br]� ��`bn}YgZ]\ �9. � � X �('���^�� s{k/p
	�� ��
�� h . � = n G �z\_`z�/Z)�
ntr]h>x � = ���/��h . �8�Ln<������� �*�! ��/� 2 ��� F ������� �*�  �/�/� � �4�9� �4� �4�4� 2 2 �

� � � l ����X �]Y[Y[`br]� ��`bn}YgZ]\ �9. � � X �('���^�� s{k/p
	�� ��
�� h . � = n G �z\_`z�/Z)�
ntr]h>x � = ���/��h . �8�Ln<������� �*�! �� 2 � � F � ��� � � �! 2 � �4� �4�9� �4� �4�4� 2 2 3

� ��� l ����X �CY[Yg`zr]�j��` njYgZ]\ �%. � �SX �(' ��^�� s{k/p 	 � � �jh . � = `bw_`bntr)��ntrCh
x � = � 2 ��h . �8�Ln<� ����� �*�! ��/� 2 �;� F � ����� � �  �/�/� �?�4�4� �4�9� �4� �4�4� 2 2 �

� � � l ����X �CY[Yg`zr]�j��` njYgZ]\ �%. � �SX �(' ��^�� s{k/p 	 � � �jh . � = `bw_`bntr)��ntrCh
x � = � 2 ��h . �8�Ln<� ����� �*�! �� 2 � � F � ��� � �*�! ��!� � � �4�4� �4�9� �4� �4�4� 2 2 �

� �54 l ����X �]Y[Y[`br]����`bn�YgZ]\ �%. � �:��ntm]ntw_`fY G ��^Rr]k/p e nt�z` $ \ih l k/m]mC�b\_p s{p[\_~:d]\ir]w G
����� s{k/p = n G �z\_`b�tZ sLnth]`brC��wyZ]ntr]r]\i�6� � �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� 2 2 �

� �56 l ����X �]Y[Y[`br]����`bn�YgZ]\ �%. � �:��ntm]ntw_`fY G ��^Rr]k/p e nt�z` $ \ih l k/m]mC�b\_p s{p[\_~:d]\ir]w G
����� s{k/p = `bw_`bntr sLnth]`zr]�9wyZontrCr]\_�3�;� �4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� 2 2��

��`



� � 	 � ��� � ��� � � 	

� � 2 /40J���CY[Yg`zr]����` n�YgZ]\ �9. � �&/90J�8ntr]h �%. �4monqpgn e \iY[\_p[^+� 'ok/pNYgZ]\ /40J��� �
ntr]h! jnqp[\�h]\ Yg\_p e `zr]\_hEd]^a`br]�?�"3 � � � ��ntr]h!�"3&� ��4<� �Cs{k/p�Y[Z]\ /=��� ��� �*� ntrCh
��# `z^�h]\iY[\_p e `zr]\_h�d]^a`br]��\_`fYgZ]\ip4�"3&� � � ��k/p4��3&� ��4<�5� �4� �4�4� �4�9� �4� �4�4� 4!�

� � 2 �%. � nqr]h /40J� e k�h]\_�z`br]��montpgn e \ Yg\_pa^vs{k/p 	 � � 
 � h . � = n G �z\_`z�/Z)��ntrCh
x � = � 2 ��h . � �4� �9�4� �4� �4�4� �4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� 2 ��4

� � � �%. � nqr]h /40J� e k�h]\_�z`br]��montpgn e \ Yg\_pa^vs{k/p 	 � � 
 � h . � = n G �z\_`z�/Z)��ntrCh
x � = � �/��h . � �4� �9�4� �4� �4�4� �4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� 2 ��6

� �53 �%. �(nqr]h /40J� e k�h]\_�z`br]� montp[n e \ Yg\ip[^ s{k/p 	�� � � h . � = `zw_` nqr)� ntrCh
x � = � 2 ��h . � �4� �9�4� �4� �4�4� �4� �4�9� �4�4� �4� �4�4� �4�9� �4� �4�4� 2 ��6

�C`z`



� � ��� ��� 	 �

� ��� 	 ��� � � � � ���

� r�pa\_w_\ir!Y G \_ntp[^i�cY[Z]\_pa\<Zonq^ F \_\_r nqr8`brCw_p[\_nt^[`zr]� `zr!Yg\_pa\_^�Y `br Ygp[ntr]^ e `zYaYg`zr]�+�/k/`zw_\t��h]nqYynC�
` e nt�/\�ntr]hj��`bh]\ik ^[`b�tront�b^ k �/\_p | `zp[\_�z\_^a^�w_k e�e d]r]`zw nqY[`bk/r}wyZontr]r]\i�b^+�	� k | \ �/\_pi�oYgZ]\0~:dont�z`zY G
kts | `zp[\_�z\_^a^�w_k e e dCr]`bw_nqYg`zk/r>^ G ^aYg\ e ^�`z^�^ad F �a\iwiY�Ygk n}r:d e�F \_p�ktsv^[k/d]paw_\i^�ktsRh]\_�tpgnthon Yg`bktr
F \_w nqd]^[\ | `bp[\i�b\i^[^EwyZontr]r]\i�b^>d]r]h]\ip[�/k8nP�qntpa`b\iY G kqs Yg` e \�
 �qntp G `zr]�#wyZontrCr]\_�
` e mont`zp e \_r!Yg^
w nqd]^[\ih F!G m]p[ktmont�!nqY[`bk/r��zk/^[^i��^aZonth]k | `brC�]� e d]�fYg`zmonqYgZ�sLnqh]`br]�C��ntrCh Y[Z]\_p e nt��rCk/`b^a\ � � r
montp�Yg`zw_d]�bntp_�o`fY�`z^c` e m7k/p�Yyntr!Y�Y[k}d]r]hC\_p[^�YyntrCh<YgZ]\=h]\_�z\iY[\_p[`zk/d]^c\ �7\_w Yg^�kqs�sLnth]`zr]��k/r | `zp[\_�z\_^a^
Ygp[ntr]^ e `z^[^[`zk/r��#X w_k e e k/r#s{\ nqY[d]p[\�kts e ntr G sLnth]`zr]�&wyZontr]r]\i�b^�`b^�Y[ZonqY YgZ]\ G \5��mU\_p[`z\_r]wi\
^ G�e�F k/� \_pap[k/pa^ h]dCp[`brC� Ygp[ntr]^ e `z^[^[`zk/r `br�n F d]pa^aY G sLnt^[Z]`zk/r�
 3 2
� `zr]h]`zw nqY[`br]� n ^a`b�/r]`��ow nqr:Y
h]\i�/p[\i\
kqsvw_ktp[p[\i� nqY[`bk/r}k/pch]\_mU\_r]hC\_r]wi\ `br Y[Z]\0\_pap[k/pck/p�r]kt`b^[\�mCp[k�w_\_^a^��

� r
Y[Z]\Rm]p[\i^[\ir]w_\Jkts�\_p[pak/p F d]pa^aY[^_�t`zr!Yg\_pa�b\_n ��`zr]��`b^ d]^adont�z� G ntm]m]�z`b\_h�Y[kch]\_^�Ygp[k G k/p e `zY[`b�!n Yg\
YgZC\ e \ e k/p G F \_w_ntd]^a\ e k/^�YN\_pap[k/pNwik/r!Ygp[kt�]^ G ^aY[\ e ^Jntp[\�hC\_^[`z�/r]\ih d]rCh]\_pvY[Z]\cnt^[^ad e mCYg`zk/r9kts

2



`brCh]\_mU\_r]hC\_r!Y�ntr]hE`bh]\ir:Y[`bw_nt�b� G hC`b^aY[p[` F dCYg\ih �L`z`bh)� \ip[pak/p�m]p[k�w_\i^[^a\_^�� 7 `zY[Z�m7\ipas{\_w Y `br!Yg\ip[�b\_n � 

`brC�]�C`fY�`b^�mUk/^a^[` F �b\�Ygk e k�h]\_�UYgZ]\�sLnth]`zr]��wyZonqr]r]\_�z^ nt^ F `br]ntp G ^ G�e e \iY[p[`zw�wyZontr]rC\_�b^4� . x]�����
��k | \i�t\_p_� Y[Z]\�d]^a\9ktsJ`br!Yg\ip[�b\_n ��`zr]� `zr:Y[p[k�h]d]wi\_^�\���Y[pgn h]\i� n G ntr]h+w_k e m]�z\5��`zY G � ntrCh+m7\ipas{\_w Y
`br!Y[\_p[�z\ n �/\ip[^ h]k�r]kqYv\5��`z^aY `br�nqr G m]p[ntwiY[`bw_nt�:^ G ^aY[\ e � � r�pa\ nt� 
 Yg` e \NmU\_pa^[k/r]nt�:w_k e�e d]r]`zw nqY[`bk/r
^ G ^�Yg\ e ^_� h]nqYyn}`z^�Ygp[ntr]^ e `fY[Yg\ihB`br<^[Z]k/p�Y F �zk�w��:^�ntrCh<sLnt`bpa� G ^�Ygp[`zwiY�hC\_� n G w_k/rC^aYgp[nt`br!Y[^ e d]^�Y
F \ k F \ G \_h �{\ � � �z� ^[\i\ 
���4 � �5� ��k/r�
 `br!Y[\_p[�z\ n �/\ih k/p9�or]`fYg\�
 `br!Y[\_p[�z\ n �/\ih monqw��t\iY Ygpgnqr]^ e `b^a^[`bktr
k �/\ip sLnthC`br]�9wyZonqr]r]\_�z^cZont^cp[\iw_\_`f�/\ih<^[`z�/r]`��ow ntr!Ycpa\_w_\ir!Y�nqYaYg\ir:Y[`bk/r 
 � � �:� � �

��Z]\_pa\is{k/pa\t��`zr�YgZ]`z^}YgZ]\i^[`z^ | \&^aYgntpaY | `fYgZ�YgZ]\+mCp[\ e `b^a\BYgZon YjYgZ]\+`zr]Z]\_pa\_r!Y e \ e ktp G
kts�sLnqh]`br]�>w_k e�e d]rC`bw n Yg`bktr�wyZ]ntr]r]\i�b^�w_ntr]r]ktY F \ r]\_�t�b\_w Yg\ih��<X�wiYgd]nt�b� G �vnqr�nthC�qntr!Ygnt�/\_ktd]^
s{\ n Ygd]pa\ kqs e \ e k/p G `b^vY[ZonqYRYgZC\ wyZ]ntr]r]\i�U~:donq�b`zY G `br9Y[Z]\cr]\ ntpNs{dCY[d]p[\cw_ntr F \�s{k/pa\_w nq^aY F nt^a\_h
k/r8Y[Z]\ �:r]k | �b\ih]�/\+kts0mCp[\i��`zk/d]^}wyZ]ntr]r]\i��w_k/rCh]`zY[`bk/r]^ h]d]\<Y[k YgZC\Bh]\_mU\_rCh]\_r]wi\&kts0\_pap[k/pa^
ntr]h+ZC\_r]wi\��/p[\_nqYg\ip�w nqmontw_`fY G `z^�ntwyZC`b\i�qn F �b\ F!G p[\iw_\_`f�/\ip[^ 
 3 � � � � r+k/p[hC\_p�Y[k k F Ygnt`br>Z]`b�/ZC� G
p[\i�b`bn F �b\�honqYyn9Ygp[ntr]^ e `z^[^[`zk/r]^ck �/\ip�wyZonqr]r]\_�z^ | `fYgZ e \ e ktp G � | \ ^aZ]k/d]�zhEYgn �t\=nthC�qntr!Ygnt�/\0kts
wyZontrCr]\_� e \ e k/p G Ygk=h]\_^a`b�/r \ �7\_w Yg`z�t\�\ip[p[ktp wik/r!Ygp[kt�7wik�h]`zr]�
^aYgp[nqYg\i�/`b\i^���'ok/pRYgZC`b^Jp[\ nq^[k/r ��`zY
`b^ w_pa`zYg`zw nt�!Y[k�s{d]�b� G d]r]h]\ip[^aYgntr]h9YgZC\�\_pap[k/p ^aYyn Yg`b^�Yg`zw_^vkts�^ad]wyZ wyZontr]rC\_�b^+�,��Z]`z^v`b^�ntwyZ]`b\ �/\ih ��`bn
wyZontrCr]\_� e k�h]\_�z`br]�]� | Z]\ip[\�Y[Z]\�m]pa` e ntp G k F �a\_w Yg`z�t\�`b^WYgk�mCp[k ��`bh]\�n e k�h]\i� | Z]kt^[\�m]pak/mU\_paY[`b\i^
ntpa\ F ktYgZ=w_k e m]�b\��=\_r]k/dC�/Z Ygk�w_�zk/^[\i� G w ntm�Ygd]pa\ YgZC\�p[\_nt��wyZ]ntr]r]\i�C^aYgnqYg`z^aY[`bw nq��wyZ]ntpgntw Yg\ip[`b^�Yg`zw_^_�
G \ Y�^a` e m]�b\�\ir]k/d]�/ZEYgk}nt�b�zk | e nqYgZ]\ e n Yg`bw_nt�b� G YgpgnqwiYyn F �b\0^ G ^�Yg\ e ntronq� G ^[`z^�� � rEYgZ]`z^cY[Z]\_^a`b^i�
| \ mCp[\_^a\_r!Y n F `br]ntp G nth]h]`fYg`f�/\�wyZonqr]r]\_� e k�h]\_� | `zYgZ e \ e k/p G
F nq^[\_h�k/r n �or]`fYg\�~:d]\id]\�YgZon Y
`b^cYgp[ntwiYgn F �z\ �{\ � � �z�U`zY Zonq^�ntrB\���m]�b`zw_`zY wi�bk/^a\_h 
 s{k/p e \��CmCp[\_^a^[`zk/r<s{k/p wyZontr]rC\_��w_ntmontwi`zY G ��nqr]h

�



p[\i�b`bn F � G h]\i^[w_pa` F \_^ n9sLn e `z� G kts | `bpa\_�b\i^[^�wik e e d]r]`bw_nqYg`zk/rjwyZontrCr]\_�z^��
��Z]\ �op[^�Y ^ad F �a\iwiY kts�Y[Z]\jYgZ]\i^[`b^ `z^�YgZ]\�`br!�t\_^aY[`b�!n Yg`bktr kqs�n+^aYgnqYg`zk/rontp G \ip[�/k�h]`bw  YgZ

k/pah]\_p
u<nqp �tk � e k�hC\_� s{ktp0n F `brontp G nqh]h]`zY[`z�t\9r]k/`b^a\9w_k e�e d]rC`bw n Yg`bktr<wyZontrCr]\_� | `zY[Z e \ e 

k/p G<F nq^[\_h&k/r&n"�or]`zY[\�~:d]\_dC\�kqsR�b\_rC�tYgZ  � ��Z]\9^a\_wik/r]h&^[d F �a\_wiY0`z^�Ygk�nqm]m]p[k ��` e nqY[\=YgZC\
| \_�b� 
1�:r]k | r�/0`z� F \_paY 
*0N�b�z`bktYaYWwyZontr]r]\i�U��`bn�Y[Z]\ ~�dC\_d]\�
 F nt^a\_h wyZ]ntr]r]\i�UdC^[`brC�=monqpgn e \iY[\_pR\_^�Yg`�

e nqYg`zk/rjntr]h�k/m�Yg` e ` $ nqYg`zk/r��8��Z]\�YgZ]`zp[hj^ad F �a\_w Y `b^�YgZC\�`br!�/\i^aYg`z�!nqY[`bk/rjktsSY[Z]\ e k�h]\i�b`brC��kts n
sLn e `b� G ktsNZonqp[h 
 h]\_wi`b^[`zk/r<s{pa\_~:d]\_rCw G 
 ^aZ]`zs Y%�q\ G `brC�jh]\ e k�hCd]� nqY[\_h>w_k/pap[\_�bnqYg\ih = `bw_`bntr�sLnth]`brC�
wyZontrCr]\_�z^ ��` n�YgZ]\ ~:d]\_dC\5
 F nt^[\ih e k�h]\_�3� � r�YgZ]`z^JwyZ]ntmCYg\ip_� | \�m]p[\i^[\_r!Y�Y[Z]\ �b`zY[\_p[nqYgd]pa\�p[\ ��`z\ |
ktsvY[Z]\=ntpaY[`bw_�z\_^cd]mUk/r | Z]`zwyZ<k/dCp�pa\_^[\_ntp[wyZ+`z^ F nt^[\ih�� 7 \0YgZ]\irB^[mU\_wi`zs G k/d]p e nt`br�p[\i^[\_ntp[wyZ
w_ktr:Y[p[` F dCYg`zk/r]^+� '�`bronq�b� G � | \0k/dCY[�b`brC\�YgZ]\0p[\ e nq`br]h]\ip�ktsWYgZ]\�Y[Z]\_^a`b^��

����� ��� � 
%��	 ����� 
 	 
�
 � 
 �

l d]pa`br]�0YgZ]\�mont^�Y�^[\ �/\ipgnt�7h]\_w_nth]\_^i�on
�qntpa`b\ Y G kts wyZontrCr]\_� e k�h]\_�z^RZon �/\ F \_\ir m]p[ktm7k/^a\_hjnqr]h
^aY[d]h]`z\_h#s{k/p | `bpa\_�z\_^[^9wyZ]ntr]r]\i�b^ 
 3/��� 3 3�� 3���� 3 6C� � 3�� � �C�N��3��R� �]�R�/�:�R��4 � � X �orC`zYg\�
 ^�YynqY[\
u<ntp#�tk �4wyZontr]r]\i� � 'Nx]uB��� `b^ n h]`z^[w_pa\iY[\>�qnt�bdC\_h8wyZ]ntr]r]\i� | `zY[Z�n �or]`zY[\>^a\iYjkqs�m7kt^[^[` F �b\
^aYgnqYg\i^ | Z]k/^[\�Y[pgntr]^a`zY[`bk/rj`z^��/k �/\ip[r]\ih F!G ntr�d]r]hC\_p[� G `br]��u<nqp �tk ��wyZonq`brEntr]h | `zY[ZEn�m]p[k F 

n F `z�b`fY G nt^a^[`b�tr e \ir!Y Y[ZonqY `b^R`br]hC\_mU\_r]h]\ir!Y�kts�Y[` e \ 
���3��)3 2 ��3 � � � 'Nx]uB��� ^�Z]n �t\ F \_\ir | `bh]\i� G
nth]ktmCYg\ih s{k/pNYgZC\�h]\i^[wip[`bm�Yg`bktr kts7YgZ]\cwik/p[pa\_� n Yg`bktr�^�Ygpad]wiY[d]p[\i^�ntr]h ^[d]wiw_\i^[^
� sLnt`b�zd]p[\ m]p[k�w_\i^[^a\_^
kts | `zp[\_�z\_^a^�wyZontr]rC\_�b^ | `zYgZ F d]p[^�Y G F \_Zon ��`bktp 
��/� � F \_w_ntd]^a\�YgZ]\ G ntpa\�\ ��wi`b\_r!Y�`zr ~:d]`bw�� ^[` e 


3



d]�bnqYg`zk/r]^_��^ G ^aY[\ e mU\_pas{ktp e ntr]w_\�\ �qnt�bdon Yg`bktr]^�ntr]hEm]paktYgk�w_k/��`br!�/\i^aYg`z�!nqY[`bk/r]^+�
��Z]\ e k/^aY�w_k e�e ktr]� G d]^a\_h e k�h]\i�b^Ss{k/pvp[\im]p[\i^[\ir:Y[`br]��Y[Z]\��ah]`z^[wip[\iY[` $ \_h����t\_p[^a`bk/r �{d]r]h]\ip

Zontpah 
 hC\_w_`z^[`zk/r#h]\ e k�h]d]� n Yg`bktr)�
kts F `zrontp G 
 `br]m]d�Y�sLnth]`zr]�+wyZontr]rC\_�b^ | `fYgZ e \ e ktp G ntp[\jYgZC\
/�`b� F \_p�Y#
10R�z�b`zktY[Y�wyZ]ntr]r]\i� �6/90J��� 
��t��� �q� � ntrChBYgZ]\ 'opa`zYgwyZ e ntr<wyZontr]r]\i� �3'W��� 
 �/� � �%��Z]\i^[\
e k�h]\i�b^ Zon �/\ F \i\_r�montp�Yg� G nthCk/mCYg\ih s{k/p�Z]`z^aY[k/p[`zw nt�Up[\_nt^[k/rC^�^[`brCw_\�YgZC\ G | \_pa\�`br!Ygpak�h]dCw_\_h�`zr
YgZC\ 2 6��t�t^�ntrCh | \ip[\�Y[Z]\ �opa^aY0n �qnt`z� n F �z\ e k�h]\i�b^cs{k/p�wyZonqr]r]\_�z^ | `zY[Z e \ e k/p G � ��ZC\ G<| \_pa\
s{k/p�\��Cn e mC�b\�\ e m]�zk G \_h+Y[k e k�h]\_� Z]`b�tZ 
 s{pa\_~:d]\_rCw G wyZonqr]r]\_�z^ 
�� 2 � � e k F `b�b\=pgnthC`bk wyZonqr]r]\_�z^

 2 � 2 2 � � � � � �bk | \_ntpaY[Z=ktp F `fYS^gnqY[\_�b�z`zY[\NwyZontr]r]\i�b^ 
 2 3 � ntr]h e nq�/r]\iY[`bwvYgntm7\Rpa\_w_ktp[h]\ip[^ 
 2 4 � �8��Z]\
/90 � e k�h]\_�Wnt�z^[k�Zont^ F \_\irBd]^a\_hBYgk \i�qnt�zdonqYg\0YgZC\ mU\_pas{ktp e ntr]w_\
ktsNwik�hC`br]�}ntr]h<hC\_w_k�h]`zr]�
^[wyZC\ e \_^ k �t\_p F d]pa^aY G wyZontrCr]\_�z^ 
 � 4C�U� 2 � � 4 � �RX2�/\_rC\_pgnq�b` $ \_h?/90 � | nt^�^�Ygd]hC`b\_hE`br 
 3!� � �

� r]w_�zd]h]`zr]� Y[Z]\<n F k �/\ | ktp �:^_� e ntr G 'Nx]uB� e k�hC\_�b^ Zon �t\ F \_\_r8m]p[k/mUk/^a\_h8Y[k!�]Y p[\�

nt�z`b^aY[`bw | `bpa\_�b\i^[^�wyZ]ntr]r]\i�b^�� � r 
 ��� � � 7 nqr]�&ntr]h u>k/n G \_pa`�m]p[ktm7k/^a\_h ntr 'NxCuB� F nt^[\ihPk/r
YgZC\ montp�Yg`zY[`bk/rC`br]�Ekts�YgZC\jp[\_wi\_`f�/\_hP^a`b�/ronq��
 Y[k�
 rCk/`b^a\�p[nqYg`zk � x � = �=`br!Y[k+n>�or]`fYg\}r:d e F \ip�kts
^aYgnqYg\i^�Y[k e k�h]\_� = n G �b\i`b�/Z#sLnth]`zr]�+wyZontrCr]\_�z^�����Z]\>^[n e \�ntm]m]pak!ntwyZ | nt^ nt�z^[k&m]p[\i^[\ir:Y[\_h
`brCh]\_mU\_r]hC\_r!Yg� G `zr 
 � � ntr]h}dC^[\_hj`zr 
 �/��� � 6 � �,��Z]\ e k�h]\_��m]pak/mUk/^[\ih `br 
�� � � n Y[Ygp[ntwiY[\_h e d]wyZ
nqYaYg\_r!Y[`bk/r F \iw ntdC^[\�`fYJZont^ n
�/k�k�h F nt� ntrCw_\ F \ Y | \i\_rjntwiw_d]p[ntw G ntrCh}w_k e m]�z\5��`zY G � � Y | nq^�ntm 

m]�z`b\_hEYgk}Y[Z]\�\ �tnq�bdonqY[`bk/r>ktsR^ G ^�Yg\ e 
 pa\_�bnqYg\ihBwyZontr]rC\_�vm]pak/mU\_paY[`b\i^ �L^ad]wyZ�nt^�Y[Z]\�w_ktp[p[\i� nqY[`bk/r
m]pak/m7\ipaY[`b\_^�kts�YgZ]\�sLnthC`br]� e k F `z�b\ pgnth]`zk�wyZontrCr]\_� ��`br 
 ��� � � 4 � F!G�e k�h]\_�z`br]� YgZ]\�wyZonqr]r]\_��nq^Nn
�opa^aY#
 k/p[hC\_pRu<nqp �tk �9mCp[k�w_\_^a^ | Z]k/^[\�Y[pgntrC^[`zY[`bk/r m]p[k F n F `b�z`zY[`b\_^Wntpa\�n�s{d]r]w Yg`zk/r9kts�YgZ]\�wyZ]ntr]r]\i�
wyZontp[ntwiY[\_pa`b^aY[`bwi^�� � r 
 2 � � �]ntrEntront� G Y[`bw_nt� e k�h]\_� | nt^�dC^[\_h�Ygk9\ �qnt�bdon Yg\�Y[Z]\0\ �7\_wiYckqs e k F `z�b\

�



�/\i�bk�w_`fY G k/r#Y[Z]\jm7\ipas{k/p e nqr]w_\ kqs�nBwik e�e d]r]`zw nqY[`bk/r ^ G ^aY[\ e k/mU\_p[nqYg`zr]�+`br�n e d]�zY[`�
 monqYgZ
sLnth]`zr]�9wyZontrCr]\_�3�

��Z]\_pa\
ntp[\�ktY[Z]\_p�m]ntm7\ip[^cnt^a^[\i^[^[`zr]� �op[^�Y#
 ktp[h]\ip 'Nx]uB� e k�h]\i�b^�Y[k9p[\_mCp[\_^a\_r!Y YgZ]\�~:dontr�

Yg` $ \ih = n G �z\_`b�tZ�sLnthC`br]�
wyZontr]rC\_� 
 �]����6C� � � � ��' `bp[^�Y#
 k/p[h]\ip�'Nx]uB��� ^ | \_p[\�nt�b^ak d]^a\_h}Y[k ^a` e d 

� n Yg\ = `zw_` nqr sLnqh]`br]�=wyZontr]rC\_�b^ `br 
�� � ntrCh}Ygk=^[` e d]� nqY[\ch]`z�t\_p[^a`zY G ��n��qnq�!n e `]sLnth]`brC�=wyZonqr]r]\_�z^
`br�
 3/� � � . nt^a\_h8ktr8`br�s{k/p e nqYg`zk/r e \iYgpa`bwi^_��^�YynqY[`b^�Yg`bw_nt� e \iYgZCk�h]^ Zon �t\ F \_\_r8m]p[k/mUk/^a\_h4Y[k
\_^�Yg` e nqY[\ Z]k | pa\_�z` n F �z\ ^ad]wyZ e k�h]\_�z^�ntpa\j`brPntm]mC�b`bw_nqYg`zk/r]^ �{s{k/p�\��Cn e mC�b\j`br#wik e�e d]r]`zw n 

Yg`zk/rBm]paktYgk�w_kt��\i�qnt�zdonqY[`bk/r)��� 7 ntrC��ntr]h ��Zontr]��d]^a\_h�ntr&`br�s{k/p e nqYg`zk/r�YgZ]\ik/p[\ Yg`bw w_p[`fYg\ip[`bktr
Ygk<^[Z]k | YgZon Y YgZC\ �opa^aY#
 k/p[hC\_p9u>ntp �qk � m]pak�wi\_^[^9`z^ n>�/k�k�h�nqm]m]p[k ��` e nqY[`bk/r&Ygk e k�h]\_�RYgZC\
\_r!�t\_�bktm7\0kts�n = n G �b\i`b�/ZjwyZonqr]r]\_�S`zr 
�� � � � � r 
��t� � ��YgZ]\0�b` e `fYynqY[`bk/rC^ 
�� ��ktsSYgZ]`z^�w_p[`fYg\ip[`bktr
ntr]hjY[Z]\
ntm]m]�z`bw n F `b�z`zY G ktsWYgZC\ �op[^�Y#
 ktp[h]\ip�nq^[^[d e mCY[`bk/r | \_pa\0h]`b^aw_d]^a^[\_h ��x�\ �/\ipgnt� �qntp[`bnqYg`zk/r]^
ktsWYgZ]\4'NxCuB� kts d]r]^am7\iw_`��o\_h>k/p[h]\ip | \ip[\
\5�Cn e `br]\ih �Cs{k/p�\��]n e m]�z\t�]`zr 
�� � s{ktp���nqY�sLnth]`zr]� �

'Nx]uB��� ^�ntpa\<kts Y[\_r��/\ir]\_p[nqYg\ih���` n �]r]`zY[\5
 ^�YynqY[\<Z]`zh]h]\ir u<ntp �qk � e k�hC\_�b^>� ��uBu � ^���� �
/�\_r]\ipgnt� ��uBu���^ | \_pa\B^aY[d]h]`b\ih�`br 
�� 3 � Y[k e k�h]\i���onqY}sLnthC`br]� wyZontr]r]\i�b^+� l d]\>Y[k Y[Z]\_`zp
��u<u ^�Ygp[dCwiYgdCp[\t��^ad]wyZ<wyZonqr]r]\_�z^cw ntr F \
hC` ��w_d]�fY�Ygk e nqYgZC\ e nqYg`zw nt�z� G ntronq� G�$ \"�{\ � � �z�]Y[Z]\ G
h]k�rCktY�nth e `fY�ntr}\5�CntwiY�w_�bkt^[\_h�
 s{k/p e \���m]p[\i^[^[`zk/r s{k/pJYgZ]\i`bp�w_ntmontwi`zY G ntr]h Y[Z]\_`zp F �zk�w��9Y[pgntr 

^[`fYg`zk/r�h]`z^aYgpa` F d�Yg`bktr�`b^vrCktYNYgp[ntr]^[m]ntp[\ir:Y[� G \5��m]p[\i^[^a\_h}`zr�Yg\ip e ^Nkts�YgZ]\�wyZonqr]r]\_�om]ntpgn e \iY[\_pa^�� �
montp�Yg`zw_d]�bntp[� G�| Z]\ir9`br]wik/p[mUk/pgn Yg\_h | `zY[Z]`br ntr k �t\_pgnq�b��^[k/d]paw_\�ntr]h �qktp wyZonqr]r]\_��w_k�h]\_h ^ G ^aY[\ e �

���	��

��������������������������� 
!�#"�
$����
!�#%&���(')�+*-,�.�����
!"0/(��
$�1*32 ������
4���5�6��2 ������
7�8��/(��
:9<;=;>, /��8
$���?� /�����

"

@ ����
!"0�)�0�A�����(B&�0��

�:�6�DC E�FHGJI

�



��Z]`z^ e n G m]ntpaY[� G \5��m]�bnt`br | Z G �7Y[k honqY[\t��s{\ | w_k�h]`brC��Y[\_wyZ]r]`z~:d]\_^�Y[ZonqY�\���\iwiY[`z�/\i� G \5��m]�zk/`zY
YgZC\ r]kt`b^[\ e \ e k/p G Zon �/\ F \_\ir ^ad]w_wi\_^[^�s{d]�b� G w_k/r]^�Ygpad]wiY[\_h�s{k/p0^[dCwyZ ��uBu 
 F nt^a\_h�wyZ]ntr]r]\i�
e k�h]\i�b^Nnqr]h9s{k/pNwyZontr]rC\_�b^ | `fYgZ e \ e k/p G `br �/\ir]\_p[nt�6� � r]^aY[\ nth � e k/^aYRwid]p[pa\_r!Y | `bpa\_�b\i^[^Nwik e 

e d]rC`bw n Yg`bktrj^ G ^aY[\ e ^�ntpa\�h]\_^a`b�/rC\_h>s{ktp e \ e k/p G �b\_^a^�wyZontr]rC\_�b^ ntrCh>\ e m]�zk G wyZontrCr]\_� F �zk�w��
`br!Y[\_p[�z\ n ��`br]�E`br�ntr nqY[Y[\ e mCY0Ygk>h]`b^am7\ip[^[\ YgZC\ wyZonqr]r]\_� e \ e k/p G nqr]h pa\_r]h]\ip
Y[Z]\}wyZ]ntr]r]\i�
�a�zk�w_nt�b� G<e \ e k/p G �z\_^[^ ���+`6� \ �f��d]^a\ n>�zk/r]�E`br!Yg\ip[�z\ n ��`br]�>^[montr Ygk<^am]p[\_nth Y[Z]\}\ip[p[ktp F dCp[^aY[^
k �/\ip�^a\i�/\ipgnt�Swik�h]\ | ktp[h]^ ^[k YgZon Y Y[Z]\0r]k/`z^[\0ntm]mU\ nqp[^cpgntrCh]k e | `fYgZ]`zrE\_ntwyZEw_k�h]\ | k/p[h 
 3 � � �
��k | \i�t\_p_� YgZ]\>d]^[\+kqs�`br!Yg\ip[�z\ n ��`br]� p[\_^ad]�zY[^ `br4`br]wip[\_nt^[\ih�w_k e m]�b\���`zY G ntr]h�hC\_� n G �2u>k/pa\
` e mUk/paYgntr!Yg� G �CYgZC\
sLnt`z�bd]pa\�Ygk�\5��m]�bkt`zYcYgZ]\=wyZontr]rC\_� � ^ e \ e k/p G �b\_nth]^�Ygk}n | nt^aY[\ ktsNwyZ]ntr]r]\i�
w nqmontw_`fY G ^[`brCw_\�`zY=`b^ | \i�b� �:r]k | r�YgZonqY � 	 �������
	���
�� 	 ��� 	�� 
 ��� � 
�	 � � � s{k/p n | `bh]\ w_�bnt^[^
kts
wyZontrCr]\_�z^%�{Y[Z]\ w_� nq^[^Jkts `br�s{k/p e nqYg`zk/r9^aYgn F �z\ wyZ]ntr]r]\i�b^ 
 2�� ��� � �5� � Y�`z^JY[Z]\_pa\is{k/pa\ ��`zYgnt�oYgk
w_k/r�

^aY[p[d]w Y wyZ]ntr]r]\i� e k�hC\_�b^ | ZC`bwyZ�w ntr | \i�b�Np[\im]p[\i^[\ir:Y=YgZ]\ F \_Zon ��`bk/p0kts�p[\_nt��
 | k/pa�bh+wyZonqr]r]\_�z^
| Z]`z�b\�p[\ e nq`br]`zr]�9ntronq� G Yg`zw nt�z� G Ygp[ntwiYgn F �b\�s{ktp�h]\_^a`b�/r�m]d]pam7kt^[\_^+�

� r 
 ���tx�\_w Yg`zk/r�� � � � X�� n��[n��a`!ntr]h 'od �[n�m]p[k/mUk/^a\_h=nc^a` e m]�b\ F `brontp G nthCh]`zY[`z�/\NrCk/`b^a\JwyZ]ntr]r]\i�
| `zY[Z e \ e k/p G �/pa\is{\_pap[\ih Ygk=nt^NYgZC\ �]r]`zY[\ e \ e k/p G w_ktr:Ygnt�/`zk/r wyZontr]r]\i�,� 'NuB����� � | Z]\_pa\�YgZC\
r]k/`z^[\=m]p[k�w_\i^[^�`z^��/\ir]\_p[nqYg\ih<��` n n �or]`zY[\5
 e \ e k/p G �/\ip[^[`zk/rBktsJ�Wk/� G nC� ^�d]p[r<^[wyZ]\ e \ s{ktp�YgZC\
^[mCp[\ nqh�ktscn�w_k/r!Ygnt�/`bktd]^=hC`b^[\_nt^[\�YgZ]pak/d]�/Z n>mUk/m]d]�bnqYg`zk/r 
 �:� � � � r�^[d]wyZ�n>wyZontrCr]\_� ��\i�t\_p G
\_pap[k/p �Lktp ��`brCs{\iwiYg`zk/r��]�C`zs | \ dC^[\=Y[Z]\
w_k/r!Yynq�/`bk/rE`br!Y[\_p[mCp[\iYgnqYg`zk/r)��\���\iwiYg`f�/\i� G `br]wip[\_nt^[\i^�YgZC\

��� � ������
!� '������ �!* ����
 �!/�� /��!� ��� ���A����
��8
���. ��B(/�"6
!� ��� @ 
 @ ��� � "6

��� �?� /�����

"�/��?� ��

B�

�D,!� �6��

/�"���� ��
!�#"

"6

/ B&����$&% ')����� �6��2 ������
<��� ��
!��"�
$/ B �6�'$ ��� /��)(3�6��� @ /�"�"6
!� ��� /�������
 �!/�� /��������5��� ����
<�����*$���� /�" �?� /�����
!"+% 
�I $ I�* �8




C E-,
G.(HI

�



m]pak F n F `z�b`fY G ktsNs{dCY[d]p[\�\ip[pak/p[^ � 
 �!� � � 
 � 2 ��m � � � � � �7ntr]h+ZC\_r]wi\ e n G �b\_nth>Y[kjn w_�zd]^aY[\_p[`zr]�}ktp
F d]pa^aY
ktsJ\_pap[k/pa^"�L`3��\��z�Sntr �a\im]`bhC\ e `bw �}`br+YgZ]\9mUk/m]dC� nqY[`bk/r)��� ��ZC\�pa\_^ad]�zY[`br]� wyZ]ntr]r]\i�JZ]nt^0n
^aYgnqYg`zk/rontp G \_p[�tk�h]`zw( YgZ k/p[hC\_pNu>ntp �qk � r]k/`z^[\�^ak/d]paw_\cntr]h9`z^ s{d]�z� G h]\i^[wip[` F \_h F!G k/r]� G Y[Z]p[\i\
montp[n e \iYg\ip[^+� 'od]paY[Z]\_p e k/pa\t� `fY0nth e `zY[^�^[`zr]�/�z\5
 �z\iYaYg\_p�ntront� G Y[`bw_nt� \���m]p[\i^[^[`zk/r]^0s{k/p�`zY[^ F �zk�w��
Ygp[ntr]^a`zYg`zk/rEh]`b^�Ygp[` F dCY[`bk/rEntr]h>w ntm]ntw_`fY G � | Z]`bwyZ>`b^�ntrBnqYaYgp[ntwiY[`z�/\0s{\ n Ygd]pa\=s{k/p e nqYgZ]\ e n Yg`bw_nt�
ntronq� G ^[`z^��-��ZC`b^ e k�h]\_� | nt^ nth]k/m�Yg\_h `br ^[\ �/\ipgnt� �ak/`br!YJ^[ktd]p[wi\5
 wyZ]ntr]r]\i�7wik�h]`zr]�
^aYgdCh]`b\i^ �{\ � � �z�

 3C� 6�� 2 ������4�����6���� 2 ��� � � � | Z]\ip[\cYgZ]\cwyZonqr]r]\_�U^aYgnqYg`z^aY[`bw_^Rnqp[\c`br]wik/p[mUk/p[nqYg\ih�`zr!Ygk�YgZ]\c^ G ^�Yg\ e
h]\i^[`b�trB`br>k/p[h]\ip�Y[k \5��m]�zk/`zYcYgZC\�r]k/`z^[\ e \ e k/p G � ��Z]\�wik/r]^aY[p[d]w Yg`zk/rBktsN�zk | h]\_rC^[`zY G montpa`zY G
wyZ]\iw�� �L� l � ����wik�h]\i^�s{k/p�YgZ]`z^�wyZontr]rC\_� | nq^�nt�z^[k9pa\_w_\ir!Yg� G `zr!�/\_^�Yg`z�!nqYg\ih>`zr 
 3�4 � �

� Y `z^0nt�b^ak>` e mUk/p�Yyntr!Y�Y[k>mUk/`br!Y0k/d�Y
Y[ZonqY �N` e \_r!Yg\i��	��
� �����}pa\_w_\ir!Yg� G ^aZ]k | \ih�`br n�r�d�

e \_p[`zw nt�W^aY[d]h G 
 ��� � YgZon Y�YgZ]\9wi� nt^a^�kts F `zrontp G wyZontrCr]\_� e k�hC\_�b^ | `zY[Z&nth]h]`fYg`z�t\  Y[Z�ktp[h]\ip
u<ntp#�tk �#r]kt`b^[\ � Ygk | Z]`zwyZ F ktYgZ#Y[Z]\ 'NuB��� e k�h]\_��ntr]h#YgZ]\jwyZ]ntr]r]\i� e k�h]\_� ^aYgdCh]`b\ih4`zr
YgZC`b^�YgZC\_^[`z^ F \i�bk/r]�<��`b^cn9�/k�k�h�ntmCm]p[k ��` e nqYg`zk/r ��`brjYg\ip e ^ckts Y[Z]\0ntdCY[k�wik/p[pa\_�bnqYg`zk/r}s{d]r]w Yg`zk/r
�LX �(',��ntr]h}�qntpa` nqY[`bk/r]nt�oh]`b^�YyntrCw_\t��Ygk Y[Z]\�sLn e `z� G ktsSZ]ntp[h 
 h]\_wi`b^a`bk/r�s{p[\_~:d]\ir]w G 
 ^[Z]`fs Y��t\ G `zr]�
h]\ e k�h]d]�bnqYg\ih}w_ktp[p[\i� nqY[\_h = n G �b\i`b�/Z}ntr]h = `bwi` ntr sLnth]`zr]� wyZ]ntr]r]\i�b^�s{k/p n=�tk�k�h}p[ntr]�/\ kts sLnth 

`brC�9\_r!��`bp[ktr e \ir!Yg^_�om]ntpaY[`bw_dC� ntpa� G s{k/p e \_h]`zd e nqr]hjsLnt^aY�sLnthC`br]�9p[nqYg\i^�� ��kqYg\0Z]k | \ �/\ip_�oYgZon Y
YgZC\}�/\ir]\_p[nt� 	<Y[Z�k/p[hC\_p9u>ntp �qk � r]k/`z^[\ wyZontr]r]\i�b^�wik/r]^a`bh]\ip[\_h#`zr 
 ��� � Zon �/\jn>w_k e m]�b\���`zY G
�Lr:d e F \ip kts�m]ntpgn e \iY[\_pa^���YgZonqY �/p[k | ^=\5��m7ktr]\_r!Yg`bnt�b� G+| `zY[Z  ��vpa\_r]hC\_p[`zr]�B`fY=` e mCpgntw Yg`bw_nt�
s{k/p0YgZ]\ e k�h]\i�b`zr]��kts�wyZontrCr]\_�z^ | `zY[Z �bntp[�/\ e \ e k/p G ^ad]wyZ#nt^
�/\ip G ^[�bk | = n G �b\_`z�/Z&sLnth]`brC�
wyZontrCr]\_�z^ �{\ � � �f�o^[\_\ 
 ���]� '�`z� � 2�2 � ���

�



����� � ��� ��� � � �>� � � �

� r=Y[Z]`b^ Y[Z]\_^a`b^_� | \J`br!Y[p[k�h]d]w_\ ncr]\ |PF `zrontp G nth]h]`fYg`f�/\Rr]k/`z^[\RwyZontr]rC\_� F nt^[\ih k/r n �]r]`zY[\J~:d]\id]\
ktsU�b\ir]�tY[Z  �,��Z]\�mCp[k/mUk/^[\ih ~�dC\_d]\�
 F nt^a\_h�wyZontr]rC\_�8� �%. ��� e k�h]\_��s{\ nqY[d]p[\i^Rntr" Y[Z�ktp[h]\ip
u<ntp#�tk �4r]k/`b^a\>^ak/d]paw_\>Y[ZonqY `b^ s{d]�b� G wyZontp[ntwiY[\_pa` $ \ih F!G s{k/d]p�montpgn e \ Yg\_pa^ �3 ���������� �,� �
e n �:`br]��`zY e k/p[\�^[ktm]Z]`b^�Yg`zw nqY[\_h4Y[Zontr YgZ]\>'NuB��� s{k/p wyZontrCr]\_� e k�h]\_�z`br]���Lnt^�`zY Zont^ ntr
nth]hC`zYg`zk/ront�Wh]\i�/p[\i\�kqs s{pa\_\_hCk e � | Z]`b�z\�p[\ e nt`zr]`brC� e n YgZ]\ e nqY[`bw_nt�b� G Ygp[ntwiYgn F �b\�� ��d]p �%. �
e k�h]\i�Ch]k�\_^NrCktYR^[d �7\_pvs{pak e Y[Z]\��b` e `fYynqY[`bk/r0ktsUwik e mC�b\5��`fY G nt^N`fYN`b^ s{d]�b� G hC\_^[wip[` F \ih F!G ktr]� G
s{k/d]p montp[n e \ Yg\ip[^�nqr]h `zY w nqr�ntw_wik e e k�honqYg\c�/\ip G � ntpa�/\c�tnq�bd]\i^�kts Y[Z]\ e \ e k/p G  � � Y�nt�b^ak
\_r��ak G ^�n
Ygpgnqr]^[monqp[\_r!Y�s{ktp e d]�bn
s{k/pJ`zY[^ � 
 s{k/�zh}^aYgnqYg`z^aY[`bw_^ ntr]h�n
w_�zk/^[\ih s{k/p e s{k/p e d]� n�s{k/pJ`zY[^
w nqmontw_`fY G � | Z]`bwyZ ntp[\�ntmCm7\_nt�b`zr]�js{\ nqY[d]p[\i^ nt^�Y[Z]\ G m]pak ��`zh]\ m7k | \_pas{dC��ntr]nt� G Yg`zw nt�WYgk�k/�b^�s{ktp
w_k�h]\0h]\i^[`b�tr<ntrChE^ G ^aYg\ e ntront� G ^a`b^+�

��Z]\Jw_k/r!Ygpa` F d�Yg`bktr]^ kts�YgZ]`z^ YgZ]\i^[`b^ �{montpaY[^Skts | ZC`bwyZ=ntm]mU\ ntpa\_h
`br 
 � � � 
 
 � � � �Snqp[\Rnt^ s{k/�z�bk | ^��

	 � r!�/\i^aY[`b�!nqY[`bk/r&ktsRY[Z]\9^aYgnqYg`z^aYg`zw nt� m]p[ktm7\ipaYg`z\_^�ktsRY[Z]\ �9. ��� ^[d]wyZ nt^�^�YynqY[\ Y[pgntrC^[`zY[`bk/r
e nqYgpa`��7�v^�YynqY[`bk/ronqp G h]`b^�Ygpa` F dCY[`bk/r��Nntr]h#m]pak�kqs�kqs nBp[\_wid]p[^a`bk/rPm]pak/mU\_paY G ktscYgZ]\}^aYyn 

Y[`bk/ronqp G hC`b^aY[p[` F dCYg`zk/r��

	 ���zk/^[\ih s{k/p e s{k/p e d]�bnt^
s{ktp=YgZC\ F �zk�w��+Ygp[ntr]^a`zYg`zk/r mCp[k F n F `b�z`zY G ntrCh#w ntmonqw_`zY G ntrCh#n
pa\_w_dCp[^[`f�/\
\5��m]pa\_^[^a`bk/rEs{k/p�YgZC\
X �('P`brjY[\_p e ^�ktsWYgZ]\�s{k/dCp�montpgn e \ Yg\_pa^ckts Y[Z]\ �%. � �

	 �Np[k�kts{^�kqs�Y | k&` e mUk/paYgntr!Y=Y[Z]\_k/pa\ e ^9k/r�YgZC\ �%. � w_ntmontwi`zY G nt^9n<s{d]rCwiYg`zk/r#ktscYgZC\
monqpgn e \iY[\_p[^��PntrCh> �

4



	 X�ront� G Y[`bw nq�ontr]h�r:d e \ip[`zw nt�]wik e montp[`z^[k/r ^�Ygd]h]`z\_^JktsUYgZ]\ �%. ���/YgZ]\ 'Nu<�����:Y[Z]\ /40J�
ntrChEY[Z]\4'�pa`zY[wyZ e nqrjwyZontr]r]\i�S`br Yg\ip e ^ckts�w_ntmontwi`zY G �

	 x�YgnqYg`z^aY[`bw nq�Sntm]m]pak ��` e nqY[`bk/r�kts YgZ]\�/40J� ��` n9YgZC\ �%. � e k�hC\_�Sd]^[`zr]�}m]ntpgn e \iY[\_p \_^*

Y[` e nqYg`zk/r�ntr]h>k/mCYg` e ` $ nqY[`bk/r ����ZC\�ntwiw_d]p[ntw G ktsvY[Z]\=ntm]m]pak ��` e nqY[`bk/r�`z^ e \ nq^[d]pa\_hB`zr
Y[\_p e ^�kts wyZontr]rC\_�Sw ntm]ntw_`fY G �oX �(' ntr]hEwyZontr]r]\i�Sp[\_�z` n F `b�b`fY G s{d]r]w Yg`bktr��

	 X�m]m]p[k ��` e nqY[`br]�}Y[Z]\9w_�bnt^[^�kqs Z]ntp[h 
 h]\_wi`b^a`bk/r+h]\ e k�h]d]�bnqYg\ih = `zw_`bntr<sLnth]`zr]� wyZonqr]r]\_�z^
| `fYgZ e \ e k/p G ��p[\ s{\_pap[\_hEYgk}nt^ Y[Z]\
h]`b^aw_p[\ Yg\=wyZontr]r]\i� | `fYgZB��� ntp#�t\t� ^�ntdCYgk�w_ktp[p[\i� nqY[`bk/r
� l ����X%� e k�h]\i� 
 � � � ��` n�YgZC\ �%. � �

����� ��� 
%� � ��� 
�
%� 
 � 
 �

��Z]\
p[\i^aY ktsWYgZ]`z^�YgZ]\i^[`b^c`z^�k/p[�!nqr]` $ \_hEnt^�s{k/�b�zk | ^��
� r ��ZontmCY[\_pE��� | \+p[\i��`z\ | ^[k e \Bd]^a\is{d]��mCp[k/mU\_p�Yg`b\i^jntr]h pa\_^[dC�zYg^}p[\_�/ntp[h]`zr]��h]`z^[wip[\iY[\

^aY[k�wyZ]nt^aY[`bw
m]p[k�w_\i^[^[\i^0ntr]h>h]`b^aw_p[\ Yg\�u<ntp �qk �>wyZ]nt`br]^+� 7 \
r]\5��Y�m]p[\i^[\_r!Y�`zrCs{k/p e nqY[`bk/r Y[Z]\_k 

p[\ Yg`zw=~:dontr!Y[`zYg`z\_^i�7^ad]wyZ&nt^�w_ntmontwi`zY G ntr]h>p[\i�b` n F `b�z`zY G s{d]r]wiY[`bk/r��7ktsvh]`b^aw_p[\ Yg\=w_k e�e d]r]`zw nqY[`bk/r
wyZontrCr]\_�z^�� 7 \�nt�z^[k hC`b^[wip[` F \cYgZ]pa\_\�m]p[\ ��`zk/d]^ h]`b^aw_p[\ Yg\�
 Yg` e \ F `zrontp G nqh]h]`zY[`z�t\�wyZonqr]r]\_� e k�h 

\_�z^ | `zY[Z e \ e k/p G ��Y[Z]\ /40J���]Y[Z]\4'�pa`zY[wyZ e nqrjwyZontr]r]\i�Wntr]h?'NuB��� �

� r ��ZontmCY[\_p 3C�cYgZ]\ �%. � `b^ `zr!Ygp[k�h]d]wi\_h ntr]h `fYg^ ^�YynqY[`b^aY[`bw_nt���{r]k/`z^[\+^aYgnqYg`zk/rontp G hC`b^ 

Ygpa` F d�Yg`bktr nqr]h F �zk�w��>Ygpgnqr]^[`fYg`bktr�mCp[k F n F `b�z`zY G ��ntr]h `brCs{k/p e n Yg`bktr<YgZ]\ik/p[\ Yg`zw �{w ntmonqw_`zY G nqr]h
p[\i�b`bn F `b�z`zY G s{d]r]wiY[`bk/r �=~:dontr!Yg`fYg`b\i^9ntpa\ `br!�/\i^aY[`b�!nqY[\_h�� ��Z]\jwyZ]ntr]r]\i��`b^9nq�b^[k<^aYgdCh]`b\ih#`br�YgZC\

6



^[mU\_wi` nt��w nt^a\ | Z]\irEY[Z]\0~:d]\_d]\
w_\i�b�z^cntp[\0k/mU\_p[nqYg\ihEktr>d]rC`zs{k/p e � G �:YgZC\
pa\_^ad]�zY[`br]� wyZontrCr]\_� `z^
w nq�b�b\ih9YgZ]\cd]r]`fs{k/p e ~:d]\_d]\�
 F nq^[\_h}wyZontr]r]\i�,�L� �%. �����<��Z]\ �%. �P`b^Rr]\���YJwik e m]ntp[\ih}ntr]nt� G Y#

`bw_nt�b� G ntr]hjr:d e \_pa`bw nq�b� G `zr}Yg\ip e ^�ktsSwyZonqr]r]\_��w ntmonqw_`zY G�| `zY[Z YgZ]\ 'NuBuB���CY[Z]\9/90J� nqr]h�n
montp�Yg`zw_d]�bntp�w_�bnt^[^cktsWYgZC\ 'opa`zYgwyZ e ntrjwyZ]ntr]r]\i�6�

� r&��Zontm�Yg\_p �]� | \�^�Ygd]h G YgZC\9ntm]m]pak �C` e n Yg`bktrEkqsNYgZ]\�/40J� ��` n�k/d]p �%. � e k�h]\_�3� 'ok/p
n �/`f�/\_r!/90J��� | \�wik/r]^�Ygp[dCwiY0`zY[^ �awi�bk/^a\_^aY � �%. �2mU\_\ip�`brBY[Z]\ � d]�b� F ntw�� 
 � \i` F �z\_p�hC`b^aYgntr]wi\
^[\ir]^[\��9`6� \ �f� | \ \_^�Yg` e nqY[\BYgZ]\ �%. � monqpgn e \iY[\_p[^ F!G e `zr]` e ` $ `br]�&YgZC\ � d]�z� F ntw�� 
 �S\i` F �z\_p
h]`f�/\_pa�/\_rCw_\0pgnqY[\ � �0l � = � F \iY | \_\ir>Y[Z]\ F �bk�w��}Y[pgntr]^a`zY[`bk/r mCp[k F n F `b�z`zYg`z\_^Jkts F ktY[Z�wyZontr]r]\i�b^i�
d]r]hC\_p0YgZ]\�w_k/rC^aYgp[nt`br!Y
kts e nt`zr!Yynt`zr]`br]�}`bh]\ir:Y[`bw_nt� F `zY
\ip[p[ktp
p[nqYg\i^ � . 0 = ��ntrCh w_ktp[p[\i� nqY[`bk/r
w_k�\ ��wi`b\_r!Y[^�� ��ktp�� � F \iY | \_\_r4Y | k�wik/r]^a\_w_d�Yg`z�t\<r]kt`b^[\E^gn e m]�z\_^ �5� 7 \EY[Z]\_r4\i�qnt�zdonqYg\�YgZC\
ntwiw_d]p[ntw G kts7YgZ]\ �]Y F \iY | \_\_r Y[Z]\ �%. �8ntr]h�YgZ]\ /90J�4`br9Yg\ip e ^ kqs�wyZonqr]r]\_�Uw nqmontw_`fY G �:X �('
ntr]h8wyZontr]r]\i��pa\_�b`bn F `z�b`zY G s{d]r]w Yg`zk/r �{k/p \ip[pak/p \���m7k/rC\_r!Y���� ��d e \ip[`bw_nt�cp[\i^[d]�fYg^�^[Z]k | YgZon Y
YgZC\ �%. ��m]pak ��`zh]\_^ n>�/k�k�h ntm]m]pak �C` e n Yg`bktr�kqs�YgZ]\ /40J��s{k/p=n F pak!nth pgntr]�t\ ktscwyZ]ntr]r]\i�
w_ktr]h]`zY[`bk/rC^_�ontrChE`fY�YgZ:d]^ k��7\_p[^ ntrEnqYaYgp[ntwiY[`z�/\0nq�zYg\ip[ron Yg`z�t\�Ygk9YgZC\ /90J� �

� r ��ZontmCY[\_p���� | \+^aYgdCh G Y[Z]\Bm]pak F �b\ e kqs nqm]m]p[k ��` e nqY[`br]��YgZ]\Bwi� nt^a^ kts
h]`z^[w_pa\iY[` $ \ih
w_ktp[p[\i� nqY[\_h = `bw_`bntr sLnthC`br]��wyZ]ntr]r]\i�b^ �{Y[Z]\ch]`b^aw_p[\ Yg\�wyZonqr]r]\_�z^ | `zYgZ ���bntp �q\t� ^RntdCYgk�w_ktp[p[\i� nqY[`bk/r
� l ����X � e k�h]\_� 
 ��� � ����` n YgZC\ �%. � � 'ok/p0nj�/`f�/\ir l ����X=� | \ w_k/rC^aYgpad]wiY n �9. � | Z]k/^a\
r]k/`z^[\�m]pak�wi\_^a^ `z^N^aYyn Yg`b^�Yg`zw nt�z� G �aw_�zk/^[\ �=`zr�YgZ]\ � d]�z� F ntw�� 
 �S\i` F �z\_pv^a\_r]^a\ Y[k�YgZ]\c\_pap[k/pRk/pNrCk/`b^a\
m]pak�wi\_^[^��t\_r]\ipgnqY[\_h F!G YgZC\ l ����X d]r]h]\ip�YgZ]\ w_k/r]^�Ygp[nt`br!Y�kts e nt`br!Ygnt`br]`zr]� `bh]\ir!Yg`bw_nt� . 0 =
ntr]h���k/p�� 7 \�\i�qnt�zdonqYg\9Y[Z]\}nqw_w_dCpgntw G kqs�YgZ]\ �]Y F \iY | \_\_r�Y[Z]\ �9. � ntr]h&YgZ]\ l ����X `zr

2 �



Yg\ip e ^�kqsNX �('8ntrCh<wyZontrCr]\_� w ntmonqw_`zY G � ��d e \_pa`bw_nt� p[\i^[d]�fYg^ ^[Z]k | YgZon Y Y[Z]\ �%. � m]p[k ��`bh]\i^
n �t\_p G �/k�k�h<ntm]m]pak ��` e nqY[`bk/rEktsvY[Z]\ l ����X�`br<Y[\_p e ^�kqsRwyZontr]r]\i��w_ntmontwi`zY G ntr]hBX �('4s{ktp
n | `bh]\0pgnqr]�/\0ktsWsLnth]`brC��p[nqYg\i^��{`br]wi�bd]hC`br]�9^a�bk | sLnthC`br]� pgn Yg\_^ � � e n �:`br]�9Y[Z]\ �9. �*n F \iYaYg\ip
�]YcYgZ]ntrjYgZ]\ /90 � ntr]h<u<ntp#�tk � e k�h]\i�b^�^�Ygd]h]`z\_hE`br 
 ��� � �

� rE��ZontmCY[\_p ��� | \�w_k/rCw_�bdCh]\ | `zY[Zjn ^ad e e ntp G nt�bk/rC� | `zY[Z h]`zp[\_w Yg`zk/r]^ s{ktpJs{dCY[d]p[\ | k/p#�)�

2 2



� � ��� ��� 	 �

� 	 � � ��� � � � 	 � � 	

7 \ F \i�/`br | `fYgZ0^[k e \Nd]^a\is{d]�!h]\5�or]`fYg`bktr]^ ntr]h0` e mUk/paYgntr!Y m]pak/mU\_paY[`b\i^Sn F ktdCY h]`z^[w_pa\iY[\�u>ntp �qk �
m]pak�wi\_^[^a\_^Jntr]h w_k e�e d]r]`zw nqY[`bk/r
wyZontrCr]\_�z^vYgZonqY�w ntr F \�s{k/dCr]h�`br=Yg\5��Y F k�k �:^Nk/r�`zrCs{k/p e nqY[`bk/r
YgZC\_k/p G ^[d]wyZ<nt^ 
 2 ������3C�o� � � �

� ��� � � �,
 � 
 � 
 � 	 � � � 
 � � � 
 
 �,� 
%�

� ���vTWI � ILMUT 7
	�.�� ��� � 
�
 ����� 	 
 � � � 
 	�������� � ��� � ����������� 	 � 
�� � 	 � 	�� ��� � 
 ����	�� � �!� � � 2 � � ���������
" 
 2 � 	 � ��� 	$# � � ��	�^�YynqY[`bk/r]ntp G 	 % � 
 	'& ��	�� � #)	 ��� ��	 �)( � 	 ��� �*% � � � ��(+��� 	�� �*% � 
 	 � 	-,)( 	 ��
 	

�*% � � �.# ���0/ � ��	 ����� 	�� 	 � 	��1/ � ��	 � � ��� 	 � 
 � 	�� � 	 
 � � � � 	�� 	 � 
 	 % ����2 	 � 	��43

�Np���� � �65 � ��� � �75 � ������� ��� ���75 �8��� �Np)��� �:9+; �75 � ��� �*9+; �65 � �)��������� � 9+; �<5 �=� �

%!��� 	 / 	 ��� � 	�� 	 � 
 	 % �?> � �.#@%!��� ��� �A5 � ������� ��5 �CBD� �

2 �



��Z]pak/d]�/Z]ktdCY Y[Z]`b^ | k/p#�U� | \Ew_k/rC^[`bhC\_p YgZ]\ F `zrontp G w nt^a\t��`3��\��z� � � � � � 2 � � � r4m]pgntw Yg`zw_\t�
e ntr G ^[k/dCp[w_\i^�w_ntr F \ | \_�z� e k�h]\_�z\_hj��` n�^�YynqY[`bk/ronqp G mCp[k�w_\_^a^[\i^��

� ���vTWI � ILMUT 7
	 7 � #)	 � 
�� 	�� 	 � � � 
 	�������� � ��� � ��������� � 	 � 
�� � 	 � 	�� ��� � 
 ����	�� � 	 � ��� 	$# � � ��	 �

u<ntp#�tk ��wyZont`zr ��� u<ntp#�tk ��m]pak�wi\_^[^ 	 % %!��� � � 2 � � �������

�Np ��� ���75 � � � ��� � �65 ��� � ��� ��� � �<5 ��� � ������� ��� � �<5 � �

� �Np ��� ���75 � � � ��� � �65 ��� � � �

%!��� ��� �15 � ������� ��5 �CBD� ��� � � 
 	 � 
 ��� 	�3

�Np ��� � �65 � � �*�Np���� � �75 � �
�
�
�
	 �
�Rp���� � �65 � � � � � � �65 � � � � �

� 
 	 � 	@5 ����"�$5 � ��5 � ������� ��5 � ���


 ( � � 
 	 ������� 	�3�� � � � 
 	���� 	 � �}u<ntp �qk �&m]p[k�w_\i^[^
kts�ktp[h]\ip  � ��� � 	 �������  ���3 � 
 	 � 	
 ��� 	 � ��� 	 # 3 	 %

�Np ��� ���65 � � � ��� � �65 ��� � ��� ��� � �75 ��� � �)��������� � �75 � �

� �Np ��� ���65 � � � ��� � �65 ��� � ��� ��� � �75 ��� � �)��������� ��� � �75 ��� � � �

%!��� � �  � �.#@%!��� ��� �15 � ������� ��5 �CBD� �

l \+�]r]\ ��� � ��nt^0YgZ]\ m]p[k�w_\i^[^=k F Yynq`br]\ih F!G  � ��� 	 � ��� � 
���	���� YgZ]\ u<ntp �qk � mCp[k�w_\_^a^ ��� �8� �
`6� \ �f�

� � �� � � � ��� � 9 � ����������� � 9 � � � �  
2 3



��Z]\ir

�Np ��� � ��� � � � ��� � ��� ��� � ������� � � � ��� � �
� �Np ��� � 9 � � � �65 � 9 � � � � � � 9 � � � �75 � 9 � � � ������� ��� ��� � �65 ��� � �

� �Np ��� � ��� � � � ��� � ��� ��� � � �

ntr]hEZ]\ir]w_\q�?��� � ��`z^cn�u<ntp �qk ��m]p[k�w_\i^[^ | `zYgZ � � � � ^�YynqY[\_^+�

� ���vTWI � ILMUT 7
	 � ��� � � � � / � � � 
 	���� 	 � ��� 	$# � � ��	0Yg` e \5
 `br!�qntp[`bntr!Y � ��� Z]k e k/�/\ir]\_k/dC^ � 	 %
� 
 	 
����.#)	 � 	 ��� ��� � � � � ��� 	 � 	 � � �Rp���� ���<5 � � � ��� � �<5 ��� � � # � 	�� ��� � # 	 � 	 �.#���� � 3 	 � 	��43

�Np ��� ����� � � ��� � � ����� �Rp���� � ��� � � � � ��� �

%!��� � � 2 � �.#@%!��� ��� ��� � � BD� �

'ok/p�n u>ntp �qk � m]pak�wi\_^a^ ��� �8���� 	 � � � �&`b^ w nq�b�b\ih#YgZ]\ ���
��� 	�nqY Y[` e \ � �8X(Z]k e k/�/\ir]\_k/dC^
u<ntp#�tk ��m]pak�wi\_^[^ `b^�wyZ]ntpgntw Yg\ip[` $ \_h F!G `zYg^�`zr]`zY[` nt�U^aYgnqYg\0h]`z^aY[p[` F dCYg`zk/r �L`3��\��z�CY[Z]\0h]`b^�Ygpa` F dCY[`bk/r
kts � � �Rntr]h}n � � � � ��� 	 � 	 � � � � � � � 	 � 	 ��� � ��� ��	
�
	 | Z]k/^a\ ��� ��
�� Y[Z}\ir:Y[p G � ��� `z^JY[Z]\�wik/r]h]`fYg`bktront�
m]pak F n F `z�b`fY G kts�n�Ygp[ntr]^[`fYg`zk/r s{p[k e ^aYgnqYg\��NYgk ^aYgnqYg\�
o�o`6� \ �f�

� ��� �� �Np ��� ����
 � � ��� � ��� �  

'od]paY[Z]\_p e ktp[\t��n u<ntp �qk �}m]pak�wi\_^a^�`b^ 	���� 	 # ( 
�	 ��� 	R`fs ntr G ^aYgnqYg\�w ntr p[\_ntwyZ�ntr G ktYgZ]\ip ^�YynqY[\�`zr
n��or]`fYg\0r:d e�F \_pckts ^aYg\im]^ | `zYgZ�mUk/^[`fYg`f�/\�m]pak F n F `z�b`fY G �

2 �



� ���vTWI � ILMUT 7
	 � 
 ��� � � � � � � / � � � 
 	���� ��� �8� 3 � #)	 ��� ��	 �)( � 	 ��� ��� � 
 	���� ��� 	�����( 
�
 � 
 ���
� 
 	 #)	 ��� ��	 �)( � 	 ��� ��� � 	�� 	 ��� 2 	 � � 
 	���� � 	 ��� � 
 	 #)	 ��� ��	 �)( � 	 ��� ��� � 	�� 	 � 	 � 
 ��� � 	 # �

^aYgnqYg`zk/rontp G h]`z^aY[p[` F dCYg`zk/r � �.# 	 � # 	 ��� � 	 # � ��� �� ����� ��� � ���������	��
 �

 � � � �


 ��� �9����� 'ok/p�n �or]`zY[\5
 nt�bm]Z]n F \ YNu>ntp �qk ��m]p[k�w_\i^[^ | `zY[Z�m]pak F n F `z�b`fY G Ygpgnqr]^[`fYg`bktr e n Ygp[` � 	 �
`zY[^R^aYyn Yg`bktrontp G h]`b^�Ygp[` F dCY[`bk/r � nt� | n G ^ \���`b^aY[^ 
 ��3C�:m�� 2 2 � � ntr]h w ntr F \ k F Ygnt`br]\ih F!G ^ak/�z��`brC�
� � � 	 ��'od]paY[Z]\_p e ktp[\t�:`fs7Y[Z]\�`zr]`zY[` nt��^aYgnqYg\ckts n
Z]k e k/�t\_r]\ik/d]^�u<ntp �qk � mCp[k�w_\_^a^ `z^Rh]pgn | r
ntwiw_k/pah]`br]� Y[kjYgZ]\9^�YynqY[`bk/ronqp G h]`b^�Ygp[` F dCY[`bk/r � � Y[Z]\_r&YgZ]\�u>ntp �qk �Bm]p[k�w_\i^[^0`b^�nj^�YynqY[`bk/ronqp G
m]pak�wi\_^[^+�

� ���vTWI � ILMUT 7
	 ��� 
 	c\ir:Y[p[k/m G p[nqYg\ �*% � ��� � 
�
 ����� 	 
 � � � 
 	�������� � ��� � ��������� 	 � # 	 � � 	 # � �

� � � � � �z` e��� �
2
��� � � � ��� � ������� ��� �<�

� 
 	 � � 
 	 � 	�� 	 � 	 � 	 ������3�� 
 	 � 	

� �:� � ��� � ����������� � �
�� 
 �

����������� � � �
�Np���� � �75 � ������� ��� ���65 �=���zk/�R�Np ��� � �<5 � ����������� ���<5 �+�  

� ���vTWI � ILMUT 7
	 
"! 	 
 � � ��� � � # 	 � � 	 � � 	������ 	 # ,)( � � � 	 � � %!��� 	 � � � � � � � ��� 	$#

�&% �:� � � �z` e�'� � � �:� � � � ��� � ��� ��� � ������� ��� � �

� 
 	 � � 
 	 � 	�� 	 � 	 � 	 ������3�� 
 	 � 	

� � � � � � ��� � �)����� ��� � �
�� 
 �

� � ������� � � �
�Rp ��� � �75 � ������� ��� ���75 �8���zk/�R�Np ��� ���65 � � � ��� � �65 ��� � ������� ��� � �65 � �  

2 �



'ok/p n ^aYyn Yg`bktrontp G m]pak�wi\_^a^_� � � � � � � ��� � ��� ��� � ����������� � ��ntr]h �� � � � � ��� � ������� � � � ntpa\Bh]\�

w_pa\ nt^a`br]� `zr � �{^[\_\ 
 2 � � � ��Z]\_ktp[\ e �&� � � �9ntr]h>�Np[k F �z\ e � � n9k/r>��� � � �5�

8 � M � M!� I � I{M7T 7
	".�� .���� 
 ��� � ��� ��� 	 ��� � ��� � � ( � 
 	�3 � � � ��� �.# � % � � � 	 � 	 ��� � �.# � � 	 	-,)( �����

8 � M � M!� I � I{M7T 7
	 7�� 	�� ��� � ��� � ��������� ��	 � ��� ��� 	 ��� � ��� � � � � � / � ��� 
 	���� � 	 � 
 ��� ��� 	 ��� � ���

#)	 ��� ��	 �)( � 	 ���&� � �.# � � � � � 	 � 	 ���
� ��� ��	
� 	 � � 
 	 � 	 ��� 	 � � � � � � � ��� 	 	 � �)	 / 	 � � �

� �:� � � � �:� � � � � � � 
 �
� � ��� �

� � � ��� �bk/� � ��� �

� 
 	 � 	�� ��� 	 � � 
 	���� ��
���� 
 	 � � ��� �*% 	 � � 
 	 ��� � 	 � 	���( � � ��� � � 
 � � # � %!��� 	���� 	 # ( 
�	 ��� 	 � ��� �

� 	 
 	������ ��	 � � ���
��� 	 ��� � ��� � 
 ����� � 	 � 	 � ( � � � � � � / � ��� 
 	���� 	����

8 � M � M!� I � I{M7T 7
	 ��� �$7�� � ��� ��� 	 ��� � ��� � � � 	 � 	�� ��� ��� 	 � � � � � � / � � � 
 	���� 	 � 	 � � �)#)	 
 	 % � �.#
��� � � 	 % 	 � 	 � 	���� 	 # ( 
�	 ��� 	��

8 � M � M!� I � I{M7T 7
	 �	� 7 
��
� 	���� � �.#�� ��	 �$� � � � ��� 	 ��� 	 #)	 ��� ��	 �)( � 	 ��� � %!��� � � � ( � 
 	 ��� �8� � 	 � 

� � #)	�� 	 � � 	 ��� ��� #)	 ��� ��	 �)( � 	 ��� � � � � � � �.#
� � � � 3 � 	�� � 	 
 � 	 / 	�� � � � % ��� �8� 	 ����� ��� 	 ��� � ��� ( �.# 	 � �
� �.# 
 ����� � 	 � 	 � ( �9 � 
 ��� # 	 � � � ��� � / ( �.# 	 ��� 3 � 
 	 � � 
 	 � d]�z� F nqw��<
 � \_` F �b\_p�h]`z�t\_pa�/\_r]wi\
pgn Yg\ ��	��$�
	 	 � � � �.#�� 	 � �)	 / 	 � � �

�z` e��� �
2
� � � � �

� � 
 � � � � � � 
 ��� � � � 
 � � 
 �bk/� � ��� ��9 � � � � � � �

� 
 	 � 	 ��� �:� � 	 � � 
 	 	 � � � � � � � ��� 	 �*% � � 
 	 
�
 	 � 	 ����� � ��� � � � � � 	 � 	 ����� ��� � � � 
 � � # 	 ��� � 	��

� 
 	 	 � � 	 
 � ��� 	 ��� � 	 � 
 � 	�� � 	 
 � � � � � �.#�� ��� ��9 � � � � � # 	 ��� � 	���� 
 	 
����.#)	 � 	 ��� ���)� � � � ��� 	 � 	 � �
�)	 / 	 �  � � 	 / 	 � ( � � � � � � � ���

2 �



� ��� � � �,
 � 
 � 
 � � � � � � � 
 	 � � ��� � � 	 � ��

� ��� � ��� � � � 	��

� � ��� ��� 
 �"� 
 � � 
 � � ��� 
%�,� � 
%�

u>k/^�Y kts Y[Z]\�s{k/�b�zk | `br]��w_ntr F \�s{k/d]rChE`zr 
���3����t� � �

� ���vTWI � ILMUT 7
	 �7� h]`b^aw_p[\ Yg\
w_k e�e d]rC`bw n Yg`bktr wyZontr]rC\_� 	 � � � � ��� 	 � � 	 � 
 #

	 � � � 	 � 	 	�� �.( �
��� � 
 ����	��
	 2

	 � � � 	 � 	 � ( � �.( � ��� � 
 ����	���� 2

	 � � � � � 	 � 	 ��� � � � � ��� 	 � 	 � 	 	��$# ��
�� � 
 � � ��� � ��� � ��� �� 	 � �*% � 	 
 	 	 / 	���� � 
 	 � � �$('� � 	�� � ��� �

��� � 
 	 
�
 � � � 	�� � ( � �.( � �)	 / 	 � � 
 ��� � � � � � � ��� � 	 � � 3
��� 	 � ��( ��� � ��� 	 # ��	�� � � �


 � � 
 � � � � � � �� �
� � � �

� ���vTWI � ILMUT 7
	 � � h]`b^aw_p[\ Yg\ e \ e ktp G �b\i^[^�wyZontrCr]\_� ��� ��� � ����� 	 � � 	��


 � � 
 � � ��� � ��� � � �
�
�
�
	 �


 � � 
 � � ��� � �!� � �  

��Z]\ l uB� `z^�d]r]`z~�dC\_� G h]\iY[\_p e `brC\_h F!G YgZ]\0wyZontrCr]\_� Ygp[ntr]^a`zYg`zk/r e nqYgpa`�� 	 � 
"
���� � � � � s{ktp
� B#	(ntr]h$� B�� �
� ktYg\�Y[ZonqYcs{k/p�wyZontrCr]\_�z^ | `fYgZ e \ e k/p G Y[Z]\
n F k �t\=m]pak/mU\_paY G hCk�\i^ ��� �

Z]k/�zh��

2��



� ���vTWI � ILMUT 7
	 � � w_k�h]\�� � 	 � 
 ��� � 
�� � 	 ��� � 
 � � �.# � 	�� 	 	 %!��� � #)	 � 
�� 	�� 	 
�
 � � � 	�� ��
 � � 
 � � ��� � �

� � ��� 
���� � 	 ����� �*% � � 	 ��
��)# 	 � � # 	 
��)# 	 � � � 	�� � � �  &�$#

� �+� 2 � � �    � 	 �7� 	 � �

� �.#
 � � � � � 2 � � �    � 	 �  

� �,�*� � 
 � � 
 � � � � � � �� �  � � � �
� � � �� ��

	 0Nr]wik�h]\ip'# 	 ��
��)# 	�� � 	������ � 	 � B � 2 �y� �    � 	 � � 	 � 
 
��)# 	�� ��� #

�,� � � � � � � ��� � � � � �    � � �<�  

	 l \iw_k�h]\_p�# %!��� � 	 
 	 	 / 	 # � � � ��� � � � � �    � ��� � 3 
�
 � � � 	�� ��� 	���� 	�� ��� 	 �*% � 
 	 � 	������ � 	

�� �  ��� � � �

	 ��k�h]\0pgnqY[\ 	 �$# � ���8� � � 2���� �C�zk/� � 	 � 	 ����� 
�
 � � � 	�� ( � 	��

! 	 ������( � 	 � 
 ����� 
 	 � 	������ � 	 � 	 � ( � 	 %!����� � / 	 � � 2 �y� �    � 	 � � � 
 	 � � 
 	 
��)# 	
	 �
m]pak F n F `z�b`fY G kts h]\iw_k�h]`br]� \ip[p[ktp 	 �


��+�
� � �*�Np � �� �� � � � 2
	

��
� 	 �

�Np)��� � �B�� � ��� ^[\ir:Y)� �

� 
 	 � 	
� � � �!� � B � � �  ��� � � � � � �

2 4



� �.#
�Rp���� � �B�� � � � ^a\_r!Y�� � �

� ��������

 � � 
 � � ��� � � �,� � � �  

� ���vTWI � ILMUT 7
	�.	��
 ��� 	 � 	 ��ntwyZ]`b\ �qn F �b\ 	 % � 
 	 � 	 	 � 	 ����� ��� 	-,)( 	 ��
 	 �*% 
��)# 	�� � 	 � 
 ��� � 
�� �
� 	 ��� � 
 � � �.#�� ��� 	 ��� � 	���� � 
 � � � ��( 
�
 � 
 ���

�z` e��� � 
����
� � �*�! 

'ok/p�ntr G ntwyZ]`z\i�qn F �z\ pgn Yg\
���7`zY�`b^�m7k/^a^[` F �b\
Ygk wik/r]^aY[p[d]w Y0n}wik�h]\=YgZonqY�w_k/r!�t\ G ^�� F `zY[^
ktsN`zrCs{k/p e nqY[`bk/r | `fYgZ<\ �/\ip G d]^[\�kqsvYgZ]\=wyZontr]rC\_�vnqr]h G `b\i�bh]^�ntp F `zYgp[ntp[`z� G ^ e nt�b� m]pak F n F `b�b`fY G
kts \_pap[k/p�s{k/p�^ad ��w_`b\ir!Yg� G � ntpa�/\ F �zk�w��:�b\ir]�tY[Z�� ��Z]\�wyZontr]r]\i�Rw ntmonqw_`zY G � `b^�h]\5�or]\ih�nt^�YgZC\
^[dCm]p[\ e d e kts�nt�b��ntwyZ]`z\i�qn F �z\�w_k�h]\0pgnqY[\_^��

� ���vTWI � ILMUT 7
	�.$. 
 	
� � � � � �.# � 	���
�
� � � � � � # 	 ��� � 	 # � 
 	 � � ��� � 	���� � � ��� 	 ��� 	 	 ��� ���

� � � � ��� 	 � 	 � � �*% � � � ��� � 
�� 
��)# 	 � %!��� � �)	 / 	 � 
�
 � � � 	��A� 	 � 
 ��� � 
�� � 	 ��� � 
 � � �.# � ��� 	 ��� � 	����

� 
 � � � #


 
� � � � � � �� `br�s
����� ��� � � � ��� �


����
� �  

� 
 	 � � 
 	RwyZonqr]r]\_�Cp[\_�z` n F `b�b`fY G s{d]r]w Yg`zk/r 	 � # 	 � � 	 # ��� � 
 	 � ��� 	 �*% � ��� ��� � � � � 	 
 � 	 � � ��� 	 � � 	 ���

# 	 
 � � �*% 
�
� � � � � �$#

� � �9� �� �b` e�'� � 
 2
� �bkt� � 
 
� � � � � ���

������( � 	���� � 
 	 � 	�� 	 � 	 � 	 ��������� % ��� � 3 � 
 	 � � � �
	 � � �.# ('� � 	 � � � ( �.# � � � 	 �)	 / 	 � � �

�b` e `brCs�'� � 
 2
� �bk/� � 
 
� � � � � ��ntr]h*�b` e ^[d]m�'� �


 2
� �bkt� � 
 
� � � � � �  

2 6



� Y�`z^c^[Z]k | r<��` n9YgZC\ ��Z]ntr]r]\i�v��k�h]`brC� ��Z]\ik/p[\ e YgZonqYcY[Z]\=w_ntmontwi`zY G kqsRn � | `bh]\ � wi� nt^a^
kts wyZontr]r]\i�b^ | `zYgZ e \ e k/p G wik/r]^a`bh]\ip[\_h*`br � rCs{k/p e nqY[`bk/r���Z]\ik/p G nth e `zY[^ YgZ]\�s{k/�b�zk | `br]�
\5��m]pa\_^a^[`bktr �

� � �z` e��� � ^ad]m� �
2
��� � �

� � � � ���

| Z]\ip[\ � ���
� � � � ��`b^�Y[Z]\ � ( �$( ��� 	���%!����� ��� 	 ��� F \iY | \_\ir � � ntr]h � �

� ���
� � � � � �� �

� � ��� �
�
� � � � �


 � � � � � � � � � � �C�bk/� 
 � � � � � � � � � � �

 � � � � � � 
 � � ��� � �

 

. G � | `bh]\ � w_�bnt^[^�kqs wyZ]ntr]r]\i�b^_� | \ e \ ntr 	���%!����� ��� 	 ��� ���
����� 	�wyZontrCr]\_�z^ 
�� � � 
�`6� \ ��YgZC\
wyZontrCr]\_� `zr]m]dCY � � YgZon Y e n ��` e ` $ \_^ � � �

� � � � ��ntrChE`fYg^�ktdCYgm]d�Y F \iZon �/\0\_pa�/k�hC`bw nq�b� G �{\ � � �z�
YgZC\=nq^ G�e m�YgktY[`bw�\_~:d]`zmontp�Yg`zY[`bk/r}m]p[k/mU\_p�Y G �LX 0J����Z]k/�zh]^���� � r>m]ntpaY[`bw_dC� ntpi��s{k/pcn l uB� �

� � ^[dCm� � � � � � �  

X s{k/p e d]�bn�s{k/p0YgZC\ w ntm]ntw_`fY G kqs � � � 	 � � � ��� �{r]k/r 
 `brCs{ktp e nqYg`zk/r+^aYgn F �b\q�vr]k/r�
 ^aYgnqYg`zk/rontp G �
\iY[w ��wyZonqr]r]\_�z^ | nq^��/`z�t\_r F!G �R\ip[h��d � ��ntr 
 � � � � d]^[`zr]�j�/\ir]\_p[nt�b` $ \_h<`brCs{k/p e n Yg`bktr e \ nt^ad]p[\i^
ntr]hE`br�s{k/p e nqYg`zk/r}^am7\iwiY[p[d e Y[\_wyZ]r]`z~:d]\_^+�

� �
�

�
	
�
�� � ���

� �




����� � ��� � �

' `b�/d]pa\
� � 2 � l `b^aw_p[\ Yg\�
 Yg` e \q� F `zrontp G �onthCh]`zY[`z�/\�rCk/`b^a\�w_k e�e d]r]`zw nqY[`bk/r}wyZontr]r]\i�6�
�t�



��\ip[\ n s Yg\_pi�Cn #)	 � 
�� 	�� 	�� � 	�� 	 � 	�� � ��� � #�#)	 � 	 / 	 ����	 � 	 
���� � ( � 	 
 ��� 	 ��� 
�
 � � � 	�� �Lnt^R^[Z]k | r
`br?'�`z� �U� � 2 �cpa\is{\ip[^�Y[k n�wyZontr]r]\i� | `fYgZEw_k e�e ktr>`zr]m]dCY_�7r]kt`b^[\=ntr]h>k/dCY[m]dCY�nq�bm]Zon F \ Y�	 �
� � ��� � � � 2 �jh]\_^aw_pa` F \_h F!G � �%� � � � � �C� s{k/p � � 2 � � � 3 ������� � | Z]\_pa\ �(h]\ir]ktYg\i^
nth]hC`zYg`zk/r e k�hCd]�bk0���!ntr]h | Z]\ip[\ � �C�8� �C�/ntr]h�����h]\_rCktYg\q��pa\_^am7\iwiYg`f�/\i� G �!Y[Z]\�wyZontr]rC\_�o`brCm]dCY �
r]k/`z^[\q� ntr]h<k/dCYgmCdCY0nqY�Yg` e \ � � � \_r]wi\ n Ygp[ntr]^ e `b^a^[`zk/r<\ip[p[ktp�k�w_w_dCp[^�nqY�Yg` e \ � | Z]\ir]\i�t\_p
� � � 2 � � Y
`z^ nt^a^[d e \_h�YgZon Y
Y[Z]\�`br]m]d�Y�ntrCh r]kt`b^[\�^[\i~:d]\_r]wi\_^9nqp[\�`br]h]\im7\ir]h]\ir:Y kts�\_ntwyZ
ktY[Z]\_p+� � r YgZ]`z^
Y[Z]\_^a`b^_�vn>�/`f�/\_r r]k/`b^a\ mCp[k�w_\_^a^ ��� �=� �� 	 � | `b�z� F \ �/\_rC\_pgn Yg\_h�ntw_wik/p[h]`zr]�>Y[k
k/r]\
ktsvY[Z]\ e k�h]\_�z^ `zr!Ygp[k�h]d]wi\_h>`br<x�\_w Yg`bktr+� �53 � YgZ]\ /40J����YgZ]\ 'W�*ntr]hEYgZ]\ 'NuB������nqr]h
k/d]p�mCp[k/mUk/^[\ih<~:d]\id]\5
 F nt^[\ih<wyZonqr]r]\_� e k�hC\_� � �9. ���5�
� -0�9� � � ��� X�^[^[d e \<Y[ZonqY ��� �8� �� 	 � `br YgZ]\+n F k �/\>wyZontr]rC\_��`z^}^�YynqY[`bk/ronqp G ntr]h8\_p[�tk�h]`zw �
��Z]\ir}YgZ]`z^RwyZontr]r]\i� | `zYgZ e \ e k/p G `z^R`brCs{k/p e n Yg`bktr�^aYgn F �b\ 
 � � � ntrCh}`zY[^Rw ntmonqw_`zY G `z^N�/`z�t\_r F:G

� � �b` e�'� � ^ad]m� �
2
� � � �

� � � � � � 2 
 � �:� � � � � � 2 �

| Z]\ip[\ � � � ��`z^�YgZ]\0\_r!Y[p[k/m G pgn Yg\0kts'��� � � �� 	 � �

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

���
	��
� ���
���������������
��� �!���#"%$'&!()('�*�

��Z]\�/40J� e k�h]\_� F \_�zk/r]�/^�Y[k�Y[Z]\ sLn e `z� G kts �or]`zY[\5
 ^aYyn Yg\ wyZontr]rC\_�b^i� | ZC`bwyZ `z^�YgZ]k/pak/d]�/ZC� G
^aY[d]h]`z\_hB`zr 
 ��3C��mCm�� 6 � 
 2 2�2 � � � Y�`b^ h]p[`f�/\_r F:G ntrBdCr]h]\_pa� G `brC�}^aYgnqYg`zk/rontp G \_p[�tk�h]`zw�u>ntp �qk �
wyZont`zr | `zY[Z�Y | k�^�YynqY[\_^��vn��/k�k�h ^aYgnqYg\�ntr]h n F nqh9^aYyn Yg\t�!hC\_r]ktY[\_h F!G,+ ntr]h"
 �/p[\i^[mU\_wiY[`z�t\_� G

� 2



������ ������+ 

�

 
2 
 � 2 
  

�

�

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

�

� � � � � � � � ���	 	 	 	
	 	 	 	 	�


�

2

�

2

�

2

�

2

2 
����

2 
����
�$�

2 
���#

2 
���#
��#

'�`b�/dCp[\0� � � ����Z]\ /�`b� F \_p�Y#
10R�z�b`zktY[YRwyZonqr]r]\_� e k�hC\_�6�

�L^a\_\ '�`b� �o� � � �5� � r<n � �C\ihB^aYgnqYg\q�UY[Z]\
wyZontr]r]\i� F \_Z]n �t\_^��b` �q\
n F `zrontp G ^ G�e e \iY[p[`zw
wyZ]ntr]r]\i�
� . x]���5����Z]\>/90 � `b^�Y[Z�dC^ n+Yg` e \�
 �qntp G `zr]� . xC��� | Z]\_pa\ ��� ntrCh ��# ntp[\jY[Z]\�w_p[kt^[^[k �t\_p
m]pak F n F `z�b`fYg`b\i^N`br�YgZ]\��/k�k�h nqr]h F nth}^aYyn Yg\_^i�]p[\i^[mU\_w Yg`z�t\_� G � YgZ]\ /0`z� F \_paY ��Z]ntr]r]\i� �6/
��� 
 �/� �
`b^�k F Yynq`br]\ih | Z]\_r���� � �C�!`3��\��z�!`fY F \_Zon �/\i^ �z` �q\�n�r]k/`z^[\_�z\_^a^ . x]�#`br�YgZC\��/k�k�h9^aYgnqYg\ �5�vX s Yg\ip
\i�t\_p G wyZontrCr]\_��Y[pgntrC^ e `b^[^a`bk/r��UY[Z]\9u<nqp �tk �<wyZont`br e n �q\_^�n ^aYyn Yg\ Y[pgntr]^a`zY[`bk/r<ntw_wik/p[h]`zr]� Y[k
YgZC\0Y[pgntrC^[`zY[`bk/rjmCp[k F n F `b�z`zY G e nqY[p[` �

� �
�



�
2 
 � �

 2 
  

�����
� �

| Z]\ip[\=��� ��� 2 ntr]hE���  �� 2 �

��Z]\�/40J��`z^0n F `bronqp G nthCh]`zY[`z�/\9wyZ]ntr]r]\i� � ��� � � � �7� �C� | Z]\ip[\ YgZ]\ r]kt`b^[\ ��� �8�}`z^
n ^aYyn Yg`bktrontp G \_pa�/k�hC`bw 
 	$#�# 	 � u>ntp �qk ��^ak/d]paw_\ �{`br&�]r]`zY[\ e \ e k/p G �5�RX�dC^[\is{dC� nqm]m]p[k/ntwyZEs{ktp
w nq�bw_dC� nqY[`br]�9YgZC\=m]pak F n F `b�b`fY G ktsNntr<\ip[p[ktp�k/pcr]kt`b^[\
^[\i~:d]\_r]wi\�s{k/p�YgZ]\�/40J� `z^�hC`b^[wid]^[^a\_h+`zr

 � 3 � � . G Y[Z]\=�bn | kts YgktYgnt� m]p[k F n F `z�b`zY G �CYgZC\=m]pak F n F `b�b`fY G ktsvn�rCk/`b^a\
^a\_~:d]\ir]w_\9kts��b\ir]�tYgZ � �

�/�



5 � � �$5 � ��5 � ������� ��5 � � � e n GjF \�\���m]p[\i^[^[\ih&nt^

�Np ��� � �65 � ��� ��� � ��� 	 � � �:5 � ��� . � � � � � �

| Z]\ip[\ 8 �$5 � ��`b^cn����&� e n Ygp[` � | ZCk/^[\�� � ��
�� YgZ�\ir:Y[p G `z^�YgZ]\0m]pak F n F `z�b`fY G Y[ZonqYcYgZC\
ktdCYgm]d�Y
^ G�e�F k/� `z^ 5 � | Z]\_rEYgZ]\0wyZont`zr e n �q\_^ n�Ygpgnqr]^[`fYg`bktr s{p[k e ^aYyn Yg\ � � � � � �NYgk � � � 
o�o`6� \ �f�

8 � � � �
�



�
� 2 
 �5��� 2 
%����� � � 2 
���#8�
 � 2 
%���;� � 2 
  &��� 2 
%�$# �

� ���
� � � � � 3 �

8 � 2 � �
�



�
� 2 
 �+� ��� � ��#
 ��$� � 2 
  &� ��#

�����
�  � � ���<�

. `z^�YgZ]\=� 
 h]` e \_rC^[`bktront�7�t\_w Ygk/p | `zY[ZEnt�b� ktr]\_^ ntr]hjY[Z]\��/\_w Ygk/p � `zr]h]`bw_nqYg\i^�YgZ]\0^�YynqY[`bk/ronqp G
h]`z^aYgpa` F d�Yg`bktr �/\_w Ygk/pcktsWYgZC\
dCr]h]\_pa� G `brC�}u>ntp �qk ��wyZ]nt`br �

� �
�



�

���

� �

�����
� �

�



�	�
 9 �

 9

�

�����
�  � � � � �

���
	�� � �'� �
�
� $�� &!( " $'&!()('� �

� r 2 6�� � � 'opa`zYgwyZ e ntr+mCp[k/mUk/^[\ih njwi� nt^a^
kqs e k�hC\_�b^ F!G m]ntpaY[`zYg`zk/r]`zr]�}YgZC\�^�YynqY[\ ^[montwi\�� �
� � � 2 ������� ��� 
 2 ��kts ntr�� 
 ^�YynqY[\9^aYgnqYg`zk/rontp G \ip[�/k�h]`bw9u<ntp �qk �+wyZont`zr+`br!Ygk Y | k��/p[k/dCm]^�kts
^aYgnqYg\i^���� � � � � 2 ������� � 	 
 2 �&nqr]h � � � ��	 � 	 � 2 ������� ��� 
 2 �<p[\_^ad]�zY[`br]��`brPYgZC\
^[k 
 w nq�b�b\ih!� 	 ��� 
 	 � 'opa`zYgwyZ e ntr�wyZonqr]r]\_�2�3'W��� 
��t� � ����k/p[pa\_^[mUk/r]hC`br]��Ygk YgZ]`z^�monqpaYg`fYg`zk/r �
YgZC\�^aYgnqYg\�Y[pgntrC^[`zY[`bk/r m]p[k F n F `z�b`zY G�e nqY[p[` � � ntr]h}Y[Z]\�^�YynqY[`bk/ronqp G �/\iwiYgktp � w_ntr F \ | p[`fY[Yg\ir

��3



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

��

���������������������! #"$ ���%


'&

���������(�) *"$ *�+%
�-,/.�01��� �32541687 "$�� *,9 *,:��;<,/;1.=�?>@ *A<�B%� *"$ *�B%�C�"?D��B�?>@ *A1�E����,: *D#A1FG"?;HD#A�"$;<;<��IJFK�3L1��I 2

,/;M �A<�BN<I/�)D#OP>Q����F
R	S TUUUV R ��� R ��&

R &W� R &�&
XZYYY[=\

"?;<LH]^S`_a] � ] &�bdc1e A<�+���f *A<�f%�0<N<FP"$ *��,9gMRHhai'D���;j *"?,/;<%k �A<�l *��"?;<%�,: *,:��;mC<����N�"?N1,/I/,9 *,:��%n>Q����F
 *A1�K%��+ 
 h� *� 
 i 2po A<�q;<��,:%��pC<���3D+��%�%E"$ f �A<�prs �At �,/FK�=,/;j *�+��u$"?InvxwM,:%f.���;<�+�*"$ ���LtNjyz"
L<�{ *����FP,:;<,/%� *,:D|>Q0<;<D{ *,/�?;}�$>~ �A<�B%� #"� *�E�swq"$ � *A1��r� *AH *,:FP�l,:;j *����u$"?I

v�wES ����� ����
� \ >Q���'�swp� 
���c
� \ >Q���'�swp� 
'&��

��;�_a� 4�b�c�7 ,:FP�+;! ���IJ"?;1L���I/"?O?�B����C<����%��+;j ( �A<�BC<����N<"?N<,/I:,: �yP�?>-"K;<�?,/%��f%����!0<�+;<D��E�?>xI:��;<.? �AHr
Njy

7 �{�$v w S�� w3� S^]������� w�� &��5� & R ��� ���a¡ �£¢¥¤ � ¦ �32 §�¨

� �



��������� ���
	�����
���� 
�������������	��� "!��#��	$�&%' (	�	'
�)

o A<� ;<��,/%���C<���3D+��%�%-�?>< �A<�k�+*-,�,^_ � b ,:%~.��+;<����"$ *�+Lp"?D+D�����L<,/;<.' *�' *A<�8>Q��I/I:� e ,:;<.�0<��; %�D#A<�+FP� 6
"?;}0<��; ����,:.�,/;<"?I/I9yqD���;j #"$,/;<%/. N�"?I:I/% c �?> e A<,/D#A10 "?���B����L "$;<L � "?���BN<I/"?D#O ¦ . S20 
 � ¨{2
3  G �A<�54� *A L<�*" eBc 4^S � \ � \768686+\ e � %��+I/��D{ H" N<"?I/I�>Q����F  �A<� 0<��; "?;<L ����C1I "?D+��,: e ,: �A
� 
:9 N�"?I:I/%��?>  *A<�G%*"?FK�GD+��I/��� ¦ 9 ; � ¨=<  *A<�+;?> L<�*" e %=I/"$ *�+���l"$>  *�+�  *A1� ¦ 4 
 > ¨  *A
L<��" e � e � ���+ ���,/�{u��B>Q����F� �A<��0<��; 9 N�"?I/I:% �?>- �A<��D���I:����C<,/D#O$��L¥"$ � �,/FK�/4 2�@ �{ BAKS20DCE. c
F S � � AGS �GCH. "?;<L-IpS 9 CH. 2|o A<�+;  *A<� ;<��,/%�� C<���3D+��%�%=�$v�h �HJh � & D��?�����+%�C���;<L<%l ��G *A1���01 �D���FK��%��?>@ *A1��L1�*" e % >Q����F  �A<�B0<��; c<e A<�����

vxh S ����� ����
� \ ,:>J *A1�LKW *A}L<�*" e ;}N�"?I:I ,/% ����L \� \ ,:>J *A1�LKW *A}L<�*" e ;}N�"?I:I ,/% N<I/"?D#O �

�£ 'D�"?;HN���%�A<� e ;  �A�"$  *A1��;1��,/%��fC<���)D��+%�%f�$v�h �HJh �NM�O & ,/%�"p%� *"$ *,:��;�"?��ym�+��.��)L<,/DL* "?��O$� u%��?0<��D+� �?>�����L<�+�(> _ � b�2 � �?�x"?;p,:;<C<01 -N<I/�)D#OLP w S ¦ P & \ PRQ \S68686+\ Pqw ¨ "?;<Lq"$;p��01 *C101 �N<I:�3D#O
T w S ¦ T & \ TUQ \768686+\ T w ¨�c  *A<�BN<I:�3D#OK *�*"$;<%�,9 *,/�?;MC<����N<"?N<,/I:,: �y7 �+�HT w SWV wYX P w S[Z w � S 7 �+�$v w S � w � \e A<�+���E��h S[V$h]\^Z�hJ>Q����K~S � \S68686+\ r c D�"?;H��g1C1����%�%��+Lz"?% >Q��I/I:� e %f_ ��bd6

_ ����� N<I:�3D#O!I:��;<.? �AHra`[> c  *A<�BN<I:�3D#OK *�*"$;<%�,9 *,/�?;MC<����N<"?N<,/I:,: �yP�?>@ *A<,:% D#A�"?;<;<�+IJ,/%
7 �+�$v w S � w � S A ¦ A 
 I ¨

68686
_bA 
 ¦dc � � ¨ I b F ¦ F 
 I ¨

68686
_ F 
 ¦ r � c � � ¨ I b¦ � 
 I ¨+¦ � 
 � I ¨

68686
_ � 
 ¦ r � � ¨ I b \ ¦ �32fe?¨e A<�+��� c S c�¦ V w \ Z w ¨ S e �+,/.�Aj ¦ � w S2V w \gZ w ¨{c "?;1L e �+,/.�Aj ¦ih w ¨ L<�+;<�? *�+%| *A1�kj("?Fq�

FK,/;<. e ��,:.�Aj '�?>~ �A<�fu��+D+ *�?� h w ¦ , 2 � 29c  *A<�B;!0<F=N������?>'l���;1��%nmK,/; h w ¨{2
�po



_ ����� N<I:�3D#O!I:��;<.? �AHr��[> 
 � c  *A<�BN<I:�3D#OK *��"?;<%�,9 *,:��;MC<���?N�"?N<,:I/,: �yP�?>@ *A<,:% D#A�"?;<;1��IJ,/%
7 �{�$v w S � w � S�� w�h �NM�O & � A 
�� h/� & I� 
 >:I�� �
	 � F 
 ¦ > ��� h:� &�¨ I� 
 >:I � & � �
	 \ ¦ �32
��¨

e A<�+��� � S������ � &i � � ¦ A 
 4 I ¨ � M � & � ���i � � ¦ F 
 4 I ¨� M � &i � & ¦ � 
 4 I ¨ \���i � � ¦ 6 ¨��S � c ,9> h�� � c ��h S[Z�h�\ V$h c "?;1L � h/� & S ��h/� & 

68686

 ��h:� M >Q���GK~S2> 
 � \768686{\ r 2����� �"!#�%$ &(' ¤ � & �*)(+-,�./,/0�1%2436587%9�:/+<;=7-7>,�2?7>@#5A0�,B5A0�0�3C;=3
5C@#7D;=.FEG,�.
9%@IH=5C:KJK;=.MLN@#O�PQ5838+R , R @#.FE >TS ;=7DHU3V+-,W:/+<;=7-7>,�2X:Y;�Z<;%:�583
E[587>:�.M,Y;#0�,/0�PQ583V+\3V+-, R , R @#.FE > ]
^ @#.`_bac,YHedgfih;=7DHU:/@#.F.M,�2j;=3
5C@#7=kl;=7DH�5A0m9=58O=,�7�nIE

oqp M?rsut�vwv S � � Mxy*� � � >{z ¢ � y�|

 � A 

z
I� 
 >:I ¢ \P}+-,�.M, � y S � y � &i � � ¦ A 
 4 I ¨ � M � & � yi � � ¦ F 
 4 I ¨� M � &i � & ¦ � 
 4 I ¨ \

ApSW0DCH. 5A0~3V+-,�:/+<;=7-7>,�2�dgfih S ;=7DH IBS 9 CH. 5A0�;�:/@#.F.M,�2j;=3
5C@#7lZ<;=.Y; R ,�3�,�.��
�(�? �,/D+�' �A�"$ n *A<�|�"*-,�, ,:%8>Q01I/I:y L<��%�D���,/N���LmNjyq *A<�����'C�"?��"?FP�{ *�+��% 6  *A<�(�k�i� A c > "$;<L

I 2�� A<�+; IKS � c �"*-,�,���� � ��, ¦ A ¨{c "?;1L o�p M?rs<t�vwv ; og�(� v >Q��� I ; � c e A<,/D#AzFK��"?;1% *A<"$ �,/L<��"?I D#A�"$;<;<��IJ,:;! �����I/��"�u),/;1.K,:% n/;NH ¦ "?%��{g3C���D+ ���L ¨�2

�?§



� � ��� ���	� 


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

��� ��� �

��;M *A<,:% D#A�"?C1 ���� c<e �"!���%� 'C<���+%��+;! � �A<�B�)01��0<����N�"?%���L N<,/;�"$��ymD#A<"?;<;<�+I e ,: *AHFK��FK����y e A<��%��
"?L<L1,: *,9u��l;1��,/%��fC<���)D��+%�%�,/% .��+;<����"$ *�+L}"?D�D+����L<,:;<.p *�q"p%*"$FPC<I:,/;<. FP�+D#A�"?;<,:%�F ,:;ju���I9u3,:;<.= *A1�
>Q��I:I/� e ,/;<.E e �KC�"?��D���I:% 2

_$#&% !(' �*) ¤ ,:% "��!0<��0<�|�?> I/�+;<.? �A5> "?%8%�A1� e ;M,:;G�~,/. 2!412 � c  *A�"� �D+��;j #"?,:;<% ,:;<,: �, "?I:I:yk>
N�"$I/I/% c �+,: *A1�������+L ��� N1I "?D#O 2

+ , - ,
68686

- +
. w &/. wSQ . w10 . w M
� � 4 >

�-,/.?0<��� 432 � 6"3 �!0<�+0<�E�$>-I:��;<.? �A > 2
�pe



o A<�p��"?;<L<�?F u$"?��, "?N<I:��% . w y ¦ r ,:%l"G *,:FP��,/;1L<�{g ���+>Q�+����,/;<.G ��m *A<� rs *Az��g1C�����,/FK��;j c
r�� � < z ���+C<���+%��+;! �%( �A<�BCs��%�,: �,/��;M,:;H �A<�B�!0<��0<� c z S � \ � \768686{\ > ¨ "?���fL<� !<;<��L N!y 6

. w y S ����� ����
� \ ,:>J *A<� z  �A D+��I:I D���;j #"$,/;<%�"p���+L N<"?I/I c
� \ ,:>J *A<� z  �A D+��I:I D���;j #"$,/;<%�"pN<I/"?D#OmN�"?I:I �

_$#&% !(' �*) & ,/%n"$;K01��;q *A�"$ nD+��;j #"?,:;<%8"lu�����yqI "?��.��k;!0<F=N����n�?>sN�"?I:I/% e A1������ *A1�'C1����C������ �,/��;P�?>JN<I "$D#OPN�"$I/I/%n,:% � � � "?;<Lm �A<�|C<����C����� �,/��;P�?>J���+LMN�"?I/I:% ,:% � c!e A<�+��� � � ¦ � \ � ¨{c
��� � C �32

� �P"?%�%�0<FK�p *A�"$ B �A<�PC1����N�"$N<,/I:,: �y �?>�%���I:��D+ �,/;<.}C�"?��D��+I � ¦  �A<�q�!0<��0<� ¨ ,:%�� c e A<,:I/�p *A1�C<����N�"?N<,:I/,9 �yz�?>'%���I:��D{ *,/;1.¥C�"?��D+��I � ¦  *A1�M0<��; ¨ ,/% � � � "$;<L�� � _ � \ � ¨{2 �(�$ *,/D+�G *A<"$ = *A1�
D#A�"?;1;<��Il,:%G"$D+ *0<"?I/I9y "�FP�+FP�?��y)I/�+%�%GN1,/;�"?��y %�y)FPFK�+ ���,:D D#A�"$;<;<��I ¦ � ��, ¨qe ,: *A D����?%�%�� u?���
C<����N�"?N<,:I/,9 �y � e A<�+;��BS � c ,/; e A<,:D#A D�"?%�� e �E��g3Cs�+��,/FK��;j '��;M *A1��01��;}��;<I:y 2

o A<�B;<��,:%��fC<���3D+��%�%f�$vxw � Jw � & ,/%k.��+;<����"$ *�+L�"$D�D��?��L<,:;<.p *�= *A1�B>Q�?I/I/� e ,:;<. C<���3D+��L<01��� 2 � y
� ,:C<C<,/;1.z"tN<,/"?%��+L D���,:; ¦ e ,: *A 7 � ¦ j(��"?L ¨ S	� ¨{cne � %���I/�+D+ K��;<�H�?>' *A1�H e ��C<"?��D+��I/% ¦ %��+I/��D{ 
 *A1�p�)01��0<�q,:>�j'��"?L1%B"?;<L  *A1�p0<��;z,:> o "?,:I/% ¨�2 �£> C<"?��D+��I �¥¦  *A<�p0<��; ¨ ,:%l%��+I/��D{ *�+L c "MCs��,:;j *���
�*"$;<L<��FKI:yPCs�?,/;j *%�"$ '"pN�"$I/I c "?;<L},/L1��;j *, !���% ,9 *% D��?I/��� 2 �£>xC�"$��D��+I � ¦  *A1�f�)01��0<� ¨ ,:% %���I:��D{ *��L c
 *A1�=C<���)D��+L<0<���=,/%(L<�+ �����FK,/;1��L Njy} *A<�=I:��;<.$ *A��$>� *A<�=�!0<�+0<� 2 �£>�> � �3c "GCs�?,/;j *�+�(C���,/;j �%
"$ p �A<�MN�"?I:I�,/; D+��I:I z e ,: *A C<����N�"?N1,/I/,9 �y � C ¦ > � � 
�
 ¨{c >Q��� z S � \ � \S68686+\ > � � "$;<L

 � � c "?;<LPCs��,:;j *%8"$ n *A<�'N�"?I:I�,/;KD��+I/I > e ,9 *AKC<����N<"?N<,/I:,: �y 
 C ¦ > � � 
�
 ¨{c "?;<LG,:L<��;j �, !��+%,: �%BD���I:��� 2 �£> > S � c "}Cs��,:;j *���BC���,/;j �% "$ B �A<�PN<"?I/I�,:;t �A<�P�?;<I:yzD+��I/I��$>k *A<�K�!0<��01� e ,: �A
C<����N�"?N<,:I/,9 �y � < ,/;� �A<,/%ED�"?%�� cxe �M%��+ 
 S � 2 �£>  *A<�G%���I:��D{ *��L N�"$I/In>Q����F ��,9 *A<�+� C�"$��D��+I�,:%

�=�



���+L ¦ ����%�C���D{ *,9u���I9y N<I/"?D#O ¨{c e �p,/;j *���3L10<D��p"P����L ¦ ����%�Cs�+D+ �,:u��+I:y�N<I "?D#O ¨ N<"?I/I@,/; D+��I:I � �?>n *A1��!0<��01� c C<0<%�A<,/;<.q *A1��I/"?%� �N<"?I/Is,/;HD��+I/I�> ��01 2
- + , - ,

68686
- +

� � 4 >

+ - , -
68686

, + -
� � 4 >

o A<��;<��,/%��fC<���)D��+%�%B�$v�w �HJw � & ,:%k *A<�+; FK�3L1��I/�+L}"?% >Q��I/I:� e % 6
vxw�S ����� ����

� \ ,9>@ �A<�Brs �A ��g1C�����,/FK��;j 'Cs�?,/;j *%�"$ '"q���+L N<"?I/I c
� \ ,9>@ �A<�Brs �A ��g1C�����,/FK��;j 'Cs�?,/;j *%�"$ '"qN<I/"?D#OGN�"$I/I �

� � L<� !�;<�n *A<�8%� *"$ *�8�?>3 *A<�8D#A�"?;<;1��I! *�'Ns� � w �S ¦ . w & \ . wSQ \768686�\ . w M ¨ \  *A1� N<,:;�"?��yL> �  *0<C<I:�,/;M �A<�B�)01��0<�E"$>  *�+�k *A<�Br� *A}�{g3Cs�+��,:FP�+;! �,:% D���FKC<I:�+ *�+L 2 �(�$ *�f *A�"� c ,:;H �����FP% �?>@ *A1��;1��,/%��
C<���3D+��%�% c  *A<��D#A�"?;<;1��IJ%� *"$ *��"$ � *,:FP�|rtD�"?;}Ns� e ��,9 � ���; "?%(� w S ¦ vxw \ v�w�� & \768686�\ v�w�� M�O &�¨{c>Q���(r � > 2 �£> �qS � ¦ , 2 � 29c e �q"?I e "�y)%lD#A<�)��%��  *A<� �)01��0<� ¨{c  �A<�=D#A�"?;1;<��Ix%� #"$ ��p"$ ( *,/FK��rD�"$;MNs�l�+,: �A<��� "$I/I � %k��� "$I/I � %k>Q��� r %�0 � D+,/��;j �I:ymI/"?��.?�(%�,/;<D+�l *A<�| e �q%� *"$ *�+%�"?���f"$N<%�����N<,/;1.%� *"$ *�+% 2 ��;H *A<,:%'D�"?%��f �A<�BC<���)D��+%�%B�$� w � ,/% ���+L<0<D+,/N<I:� < A<�+;<D���,: �,:% ;<��;3�£����.��3L1,/D 2

���



����� ���	�
����
���������������� ����� �"!$# �%�����"� &('�)*�"!�)+���������-,.!��"/10
)*!�����)2
3�4�5��'�) 687:9

� ��;<��g3 m,/;ju��+%� *,:.j"$ ��  *A1� C<���?Cs�+�� *,:��%K�?>f *A1��N<,:;�"?��y ;<�?,/%�� C<���)D��+%�%��$vxw � Jw � & 2G� � !���%� 
��N<%�����u��B *A�"$ c >Q��� r��[> 
 � c
7 � p M?r �$vxwES � X v�w�� & S ��w$� & \768686{\ v & S � & �
S ��; ��w�� &

6
�

> � � 
 
 
 68686 
 ��w�� M�O & 6 �
> � � 
 
 
 ��w$� M 6




> � � 
 
�< 
 ¦ � � � ¨ �
S 7 �+�$vxw�S � X v�w�� & S���w$� & \768686+\ vxw$� M S���w�� M � \ ¦W412 � ¨
e A<�+����� � ��� � \ � � c>= S � \768686{\ r � � � j(��;1D��p�$v�w � Jw � & ,:% "pA<��FK��.���;1����0<% * "?��O$� uHC1���)D���%�%�?>~����L1��� > 2
���@?��@? A��� ��� ��	' "���:B2�DC]���U�@E2F ��� ��	
o A<����0<.�A<�?01  �A<,/% e ����O cle ��D+��;<%�,:L<���H *A1�tD�"?%�� e A<�����t �A<�t,/;<,9 *, "$I|L<,:%� *��,/N<03 *,/�?; �$>  *A1�
D#A�"?;1;<��I %� #"$ ��z�$� w �HJw � & ,:%=L<�*" e ; "?D�D+����L1,/;<.  ��t,9 *%=%� #"$ �,/��;<"?��y L<,/%� *��,/N<01 �,/��; < A<�+;<D��H *A1�
;<��,:%��MC<���3D+��%�%}�$vxw � Jw � & ,/%p%� #"$ �,/��;�"$��y 2 ��;  �A<,/%p%���D{ *,/�?; c8e � !���%� K.�,:u?�m e �t�{g1"?FKC<I/�+%p�?>
!���%� ��£����L1��� "?;<L %���D+��;<L3�£����L<�+��Gf��, FK�)L<��I:%m>Q��� %�,/FKC<I/,:D�,9 �y 2�@ "$ *�+� e � .?��;<�+�*"?I:,IH��z *A1�
���+%�0<I9 *% >Q���k �A<�
GB��, �?>-"?��N1,: *��"?��yG����L1��� > 2

4 �



��� % $�� )V� ¤��
�����L> S � c  *A1�P;<�?,/%��qC<���3D+��%�%K�$vxw � Jw � & ,:%B"}%�,/FKC<I/�p%� #"$ �,/��;<"?��y *�"?��O$� u C1���)D���%�% 2Po A<�
D#A�"?;1;<��I�%� #"$ ��pC<���)D��+%�%p�$� w � Jw � & ,/%f"mA<�?FP��.?��;<�+��0<%D*�"$��O?� u¥C1���)D���%�% e ,: *A � %� #"$ ���% c "$;<L,: �%k *��"?;<%�,9 *,:��;MFG"� *��, gm,:% .�,:u?��;}Njy

� p & r�
	�� S TUUUV � ��� � ��&� &W� � &�&
XZYYY[ S

TUUUV � 
 ¦ � � � ¨�¦ � � � ¨ ¦ � � � ¨ �¦ � � � ¨�¦ � � � ¨ � 
 ¦ � � � ¨ �
XZYYY[ �

� �GD�"?; �?N<%��+��u��m>Q����F  *A<�K *��"?;<%�,9 *,:��;�FP"$ *��,9g � p & r�
	��  *A<"$ p"?;jyt%� *"$ *�GD�"?; ����"?D#A "$;!y
�? �A<���x%� #"$ �� e ,: �A=C���%�,9 *,:u?��C<����N�"?N1,/I/,9 �yB,/;p" !�;<,: ���;!0<F=N����-�?> %� ���C<% 2�o A<�����+>Q�����k *A<�kC1���)D���%�%
�$� w � ,:%p,/������L<01D�,/N1I/� ¦ "?;<L A<��;1D��H����.��3L1,/D ¨�2 ,���;1%����!0<�+;j *I:y c  *A1�M%� #"� *,/�?;�"?��y�L<,/%� *��,/N<01 �,/��;
] p & r �S ¦�
 p & r� <�
 p & r& ¨ �?>x �A<�EC1���)D���%�%|��g1,:%� �%l"?;<L ,/%�0<;<,:�!0<� 2 �3�?I:u),/;<.q] p & r S ] p & r � p & r�
	�� c  *A1�%� *"$ *,:��;�"?��ymL<,:%� ���,/N101 *,:��;M�?>@ *A<�BC<���3D+��%�%�,:%'.?,:u��+;HN!yH] p & r S ¦ � � � < � ¨�2
��� % $�� )V� & �
������> S �3c  �A<�p;<��,:%��=C<���3D+��%�%=�$v�w � Jw � & ,:%l" � ;<L¥�?��L<�+�L*�"?��O$� u C<���3D+��%�% 2Eo A1�KD#A<"?;<;<�+I%� *"$ *�KC<���3D+��%�%P�$� w � Jw � & ,/%E" *�"?��O$� u�C<���3D+��%�% e ,: �A � %� *"$ *�+% 2[� �KL<�+;<�? *�P��"?D#A�%� #"� *�KN!y
,: �%qL<��D+,/FP"?I ���+C<���+%���;j *"$ *,:��; < , 2 � 29c %� *"$ *� � D���������%�Cs�?;<L<%P �� %� #"$ �� ¦ � \ � ¨ ��� ¦ ��� ¨{c %� *"$ *� �D��?�����+%�C���;<L<%l ��m%� *"$ *� ¦ �1� ¨�c %� *"$ *� � D��������+%�C���;<L<%l ��M%� #"� *� ¦ � � ¨ "$;<L¥%� *"$ *� 4 D+��������%�Cs��;1L<% *�q%� #"$ �� ¦ ��� ¨�2

�3,/;1D��P�$v w �HJw � & ,:%(%� #"$ �,/��;�"$��y c ,9 (,:%|"$I/%�� � �£%� *�+C�N<I:�3D#OM%� #"$ �,/��;<"?��y c e A1,/D#A�,:FPC1I/,/�+%k *A�"� 
4 �



�$� w � Jw � & ,/%�"pA<��FK��.��+;<����01%B* "?��O$� uHC1���)D���%�% e ,9 *AH%� *"$ *,:��;�"?��ymL<,:%� ���,/N101 *,:��;
] p Q r �S ¦ 
}p Q r� < 
}p Q r& < 
}p Q rQ < 
}p Q r0 ¨{�

�£> � p Q rhai L<��;1�? *�+%B �A<�= *��"?;<%�,: *,:��;�C1����N�"$N<,/I:,: �yH *A�"� �� w .��)��%l>Q����F %� #"$ �� Kk *�M%� #"$ ���4 c K \ 4HS� \ � \ � \ 41c  *A<�f ��*"?;<%�,: �,/��;MFP"$ *��,9gG�?>@ *A<�BC<���3D+��%�%B�$� w � Jw � & D�"?;}Ns� e ��,: � *��; "?%

� p Q r�
	�� S
TUUUUUUUUUUUUUV

� ��� � ��& � � Q � � 0
� &W� � &�& � & Q � & 0
� Q � � Q & � Q Q � Q 0
� 0 � � 0 & � 0 Q � 0 0

X YYYYYYYYYYYYY[

�
TUUUUUUUUUUUUV

�������
	��
������	���� � ����	������ ��& O�� �����
	��������
	���� � � �& O�� �����
	��
��� �
� � �& O�� �����
	���������	���� � �& O�� �����
	��
���� ���
	��
������	���� � �������
	������

XZYYYYYYYYYYYY[
�

������F  *A<�M *��"?;<%�,: *,:��; FP"$ *��,9g � p Q r�
	�� cne �HD�"?; D+I/��"?��I9y�%����H *A�"$ K"$;!y %� #"� *�HD�"?; ����"?D#A
"?;jy¥�? �A<���f%� #"$ �� e ,: *AzC���%�,9 *,9u��=C<����N�"?N1,/I/,9 �y�,:;z" !�;<,: ��p;!0<F=N����B�?>8%� ���C<% 2Ko A1�����{>Q�����q *A1�
C<���3D+��%�%-� w ,/% ,:������L<0<D+,/N<I:� ¦ "$;<LEA1��;<D+� �+��.��)L<,/D ¨{2 �3��I9u),/;<. ] p Q r S ] p Q r � p Q r�
	�� c  *A<�n%� #"$ �,/��;�"$��yL<,:%� *��,/N<03 *,/�?;M�?>~ �A<�B%� *"$ *�BC<���3D+��%�%',/% .?,:u��+;HN!y

] p Q r S  !#" �& O�� 
 ¦ � � � ¨+¦ � � � ¨�$ _ ¦ � � � ¨�¦ � � � ¨�b% � � � �& O��'& ¦ � � � ¨ < _ ¦ � � � ¨�¦ � � � ¨�b _ ¦ � � � ¨ � b% � � � �& O���& ¦ � � � ¨ <

_ ¦ � � � ¨+¦ � � � ¨�b _ ¦ � � � ¨ � b% � � � �& O�� & ¦ � � � ¨ < _ ¦ � � � ¨ � b " �& O�� 
 ¦ � � � ¨ � $% � � � �& O�� & ¦ � � � ¨
() �

4!�



� ����� ! % ) ' %�� �
� �p;<� e "?;<"?I:y H��E *A<�p;<�?,/%��pC1���)D���%�%=�$v�w � Jw � & >Q�?�| *A<�p.?��;<�+�*"?IxD�"?%��q"$%B"G>Q0<;<D+ �,/��;¥�$>�> 2
o A<�B;<��,:%��fC<���3D+��%�% c "?% e �B%�A<� e ��L���"?��I:,/�+� c ,:% "?; >  �A ����L<��� %� #"$ �,/��;<"?��y *�"?��O?� uHC<���)D��+%�% 2o A<�(D#A�"?;<;<�+Is%� #"$ ��(C1���)D���%�%(�$� w � Jw � & ,:%8"EA<��FK��.��+;<���?0<%�* "?��O$� uKC<���3D+��%�% e ,: �AG%� #"$ �,/��;�"$��yL<,:%� *��,/N<03 *,/�?;

] p M?r �S ¦ 
 p M?r� < 
 p M?r& <
68686
< 
 p M?rh <

68686
< 
 p M?rQ � � & ¨ \e A<�+����%� #"� *�DKn.�,:u?��%  *A<�BL<�+D�,:FG"?Is���+C<���+%���;j *"$ *,:��;��?>@ *A1��D+��������%�Cs��;1L<,/;<.qN<,:;�"?��y�>^�� *0<C<I:� 2

�£> � p M?rh i L<�+;<�? ���%q *A<�M *��"?;<%�,: *,:��; C<����N�"?N<,:I/,9 �yt �A�"$ P� w .��)��%p>Q����F %� #"$ �� Kf ��t%� #"$ ��R4 c
K \ 4pS � \ � \768686{\ � M � � c  �A<�( ��*"?;<%�,: �,/��;KFG"� *��, gq�?>  �A<�|C1���)D���%�%|�$� w � Jw � & D�"?;mN�� e ��,: � ���;M"$%
� p M?r�
	�� S " � p M?rhai $ e ,: �A

� p M?rhai �
������������������ �����������������

%�� 	�� p M?rh 	 � �
	 & �M � & O�� �����
	���������	�������
���� � hQ���������� 
���� ��� ���%�� 	�� p M?rh & �M � & O�� �����
	��
�����
	������ 
���� �"!
hQ�# �������$� 
��&% �����

� p M?rh �M � & O�� �����
	������'� 
���� � h O Q �Q(�������)� 
���� ��� ���% � p M?rh 	 � �
	 & �M � & O�� ������	������'� 
���� �"!
h O Q �Q*# ��������� 
���% �����

��� %�+-,�� .-/0
��1�32

�547698 �

e A<�+���;: p M?rh ,:%~ �A<��;!0<F=N����-�?>�l���;<�+%nml,:;E �A<�/>^�£N<,: -N<,/;�"$��y����+C<���+%���;j *"$ *,:��;=�?>� �A<�kL<�+D�,/FP"?I
,/;j ���.��+��K 2Q� �B;<��g) |L<�+��,9u��f *A<��"?;<"?I:y! *,:Dl�{g3C<����%�%�,/�?; >Q��� 
 p M?rh 2
< �c$ $ %>= ' ¤ )(+-,q0�3C;=3
5C@#7D;=.FE\H=5A0�3
.F56nI1%3
5C@#7 ] p M?r @ ^ 38+-,@? dBA J�;=.MLN@#O[7>@#5A0�,?ZD.M@�:/,/0/0 5A0

4�4



9=58O=,�7�nIE

 p M?rh S � M � & ����� � �	i � � " 4 �M � & O�� 
 ¦ � � � ¨+¦ � � � ¨ $ � ��� � �	 � &i � � " 4 �M � & O�� 
 ¦ � � � ¨ � $� M � &i � � " � � ¦ 
H
 4 ¨ �M � & O�� $ \ ¦W412 4�¨

^ @#. K~S � \ � \ � \768686�\ � M � � S P}+-,�./, � �i � � ¦ 6 ¨ �S � 5 ^ h�� � �
# !#�>��� �£>  e �B%� *"$ *�+%nA�"�u��  *A<� %�"?FK�kN<,/;<"?��yE���+C<���+%���;j *"$ *,:��;P��g3D���C3 ,:;= *A<� I/"?%� -N<,: c  *A1��;
 *A1� e �+,/.�Aj �%=�?>  *A1�G e �¥%� #"$ ���%p"$���mL<,�� �+���+;! Njy � ¦ %�0<C<C���%��m��;<�m,:% : p M?rh cxe A<,/D#A ,:%E *A1�
;!0<F=N����8�?> l��?;<��%
m ,/;K%� *"$ *� K ¦  *A<� e ��,/.?A! ��?> %� #"$ ��BK ¨{c  *A<�'�? *A1���8,/%�: p M?rh O & S : p M?rh 
 � e A1��;
K�,/%B�+u?��; ¨�2 �3��I9u),/;<.H] p M?r S ] p M?r �\p M?r	 � v ,:%B���!0<,:u$"?I:��;j B *�Hu��+��,:> y),:;<.} �A�"$ ¦d432 4j¨ %�"$ *,:% !��+%
 *A1�B>Q�?I/I/� e ,:;<. 6


}p M?r	



S 
}p M?rh TV % > � : p M?rh � � 
 
 & �
> � � 
 
 
 ¦ � � � ¨+¦ � � � ¨ X[


 
}p M?rh O & TV % > � : p M?rh � � & �
> � � 
 
 
 ¦ � � � ¨�¦ � � � ¨ X[ \ ¦W412 � ¨

"?;<L

 p M?r	 ¡


 �
 S 
 p M?rh TV : p M?rh �

> � � 
 
 
 ¦ � � � ¨ � X[ 
 
 p M?rh O & TV % : p M?rh 
 
 & �
> � � 
 
 
 ¦ � � � ¨ � X[ \ ¦W412fo?¨

e A<,:D#AP"$���kL<,:���+D+ *I9y���N1 #"$,/;<�+L=>Q����F  *A<�k ��*"?;1%�,: �,/��;EC<���?N�"?N<,:I/,: �,/�+% ¦W412 �?¨{2 �-,/��%� e � %�A<� e  *A�"� ¦d432 � ¨ ,/%l%�"$ *,:% !��+L 2 �) *"$ *� hQ ,:%l����"?D#A<��Lz>Q���?F %� #"$ �� K ���l%� *"$ *� K 
 � Njy  *��"?;<%�FK,: � *,:;<.m" � < *A!0<% 
 p M?r	



S 
 p M?rh 2 * �����+� u���� c

 p M?rh O & S 
 p M?rh : p M?rh �M � & O�� 
 ¦ � � � ¨ �¦ > � : p M?rh � � ¨ �M � & O�� 
 ¦ � � � ¨+¦ � � � ¨ � ¦W412 §�¨

4 �



o A<�+���+>Q�?��� c~¦W412 � ¨ ,/% ���!0<,9u$"?I/�+;!  ��
� S % > � : p M?rh � � 
 
 & �

> � � 
 
 
 ¦ � � � ¨�¦ � � � ¨ 
 : p M?rh �

> � � 
 
 
 ¦ � � � ¨ � \e A<,:D#A ,/%q��"?%�,:I:y %����+;  *�tA<��I:L 2 �'�{g) c e �}%�A<� e  �A�"$ ¦d412 o�¨ ,/%q%�"$ *,:% !��+L 2 �) *"$ *� h O Q �Q ,:%
����"?D#A<�+L�>Q����F %� #"$ ��YK'����%� #"� *�RK 
 � N!yz ��*"?;<%�FP,9 � �,/;<.}" � <  *A!0<% 
 p M?r	 ¡


 �
 S 
 p M?rh O & 2�� %�,:;<.¦d432 §j¨�c1e �E%����f *A�"� ¦W412 o�¨ ,/% �+�)01,:u$"?I/�+;j  *�
� S ¦ > � : p M?rh � � ¨ �

> � � 
 
 
 ¦ � � � ¨�¦ � � � ¨ 
 % : p M?rh 
 
 & �
> � � 
 
 
 ¦ � � � ¨ � \e A<,:D#A "?.j"?,:; ,/%E��"?%�,/I:yt%�����;  *��A<��I/L 2�� Q � � &h � � 
 p M?rh S � ,/%E%*"$ �,/% !���L Njy� *"?O!,/;<. C<"?,/� e ,/%��

%�01FPFP"$ *,:��;��?> 
 p M?rh c K~S � \ � \768686{\ � M � � c  #"?O!,:;<.l��01 ~ *A<��D���FKFP�?;E>W"?D{ *��� c "?;<LpD�"?;<D+��I/I:,/;<."?;<�$ *A<�+�|D��?FPFK��;H>W"?D+ ����(,:;  �A<� ;!0<FK����"$ *���|"?;<L L1��;<��FK,/;<"$ *��� 2 o A!0<% c ,9 ',/%(u?����, !��+L� *A�"� ¦d432 4j¨ ,:%k *A<�B%� #"$ �,/��;�"$��ymL1,/%� ���,:N<01 *,:��;M�?>@ *A<�
Gf��, 2 �

��� � � !	� %�

� �'� � � �E;1�? *�f *A<"$ � *A<��%� *"$ *,:��;�"?��ymL<,:%� *��,/N<03 *,/�?; ¦W41254j¨ ,/%�,/L1��;j *,:D�"?I  ��K �A<�B%� #" �
 *,:��;�"?��y L<,:%� ���,/N101 *,:��; �?>' *A<�HD#A�"?;1;<��I�%� *"$ *�M>Q���p �A<�}�"*-,�, ¦ _ � b�c �3��D 2�� � ¨ ,9> e �}%��+ K *A1�
C�"?��"?FK�+ *�+��%�A "?;<LaIP�$>  �A<�q�"*-,�,  *�5A}S � "?;<LaIKS � C<_ ¦ � � � ¨�¦ > � � 
 
 ¨�bd2 o A!0<% c *A1�}%��+ K�?>|Cs��%�%�,:N<I/�M%� #"$ �,/��;�"$��y L<,/%� *��,:N<01 �,/��;<%=>Q�?�= *A<�1Gf��, D#A<"?;<;<�+I'%� #"$ ��H,/%= *A1�}%�"?FK�
"?%| �A�"$ (>Q���( �A<�p�"*-,�, D#A�"$;<;<��I-%� #"� *� 2 j(� e �{u��+� c >Q���l"P.�,:u?��;a> c N1,: (���������|��"$ *� ¦ �k�i� ¨
"?;<L}D��?�����+I "$ �,/��;MD+�3� � D�,/�+;j ¦ ,���� ¨�c  *A<�BC�"$�*"?FK�+ �����%��?>@ *A1� �"*1,�,�"?����L1�+ *�+��FK,/;<�+L e A1,/I/�e � FP" ym%� *,:I/I u$"?��yM *A<��C�"?��"?FP�{ *�+��% �q"?;<L 
 >Q�?�� �A<��GB��,� *�K��N1 #"$,/;}L<, �s������;j ( ��*"?;1%�,: �,/��;
C<����N�"?N<,:I/,9 *,/�+% ,:; ¦W412 �?¨ "?;<L A1��;<D+� L<,�� �+���+;! P;<��,:%��HC<���3D+��%�%���% e ,: *A  *A1� %�"?FP�H%� #"$ �,/��;�"$��y
L<,:%� *��,/N<03 *,/�?;MN<01 �L<,�� �+����;j '��;j �����C<,:��%'"?;<L 3 ,k�-% 2

4 o



���@?�� � �?)#������� �N (	*C������#��	�� �N� E' E��#)
���p�
����� "k.�,9u��+;�,:;<C<01 JN1I/�)D#O P w S ¦ P & \768686+\ Pqw ¨ "?;<L�" .�,:u?��;f��01 �C<01 JN<I:�3D#OBT w S ¦ T & \768686�\ T w ¨{ce A<�+����rm,/%~ *A<� N<I:�3D#O!I:��;<.? �A c ,9 xD�"$;KN�� %�A1� e ;q0<%�,/;<.f �A<�/*�"?��O?� u), "?;qC<����C����� �y �?>  *A<� ;1��,/%��
"?;<LK%� *"$ *��%���0<��D+��%8 *A�"$ n �A<��N<I/�)D#O  *��"?;<%�,: *,:��;pC<����N�"?N<,:I/,9 �y �?>s *A<������%�01I: *,:;<.BN<,/;<"?��ypD#A<"?;<;<�+I
,/% 7 � p M?r �HT w S V wUX P w S[Z w � S 7 � p M?r �$v w S � w � \e A<�+���E��h S Z�h \gV$h c >Q����K~S � \ � \S68686+\ r c "?;<LH *A1��;1��,/%��fr��£>Q�?I/LML<,:%� *��,/N<03 *,/�?;M,/%�"?% >Q��I:I/� e % 2

_ ����� N<I:�3D#O!I:��;<.? �AHra`[> c
7 � p M?r �$v w S � w �
S � w��
	�� � � &i � � " 4 �M � & O�� 
 ¦ � � � ¨�¦ � � � ¨ $ � 	�� � � &i � � " 4 �M � & O�� 
 ¦ � � � ¨ � $� M � &i �NM �!w " � � ¦ 
M
 4 ¨ �M � & O�� $ \ ¦W412fe?¨
e A<�+��� c 
� S�� 
 
 � 
 � & 
 68686


 � � ¦ic 
� S � ,9> h ;�
 ¨{c "$;<L �~�i � � ¦ 6 ¨ �S � ,9> hW� � 2
_ ����� N<I:�3D#O!I:��;<.? �AHr��[> 
 � c
7 � p M?r �$v w S�� w � SG� p M?r w�h �NM�O & � % c h:� &h:� M�O & 
 
 ��h/� M & �

> � � 
 
 
 ¦ � � � ¨ ��� �C	
� " % > � � � c h/� &h/� M�O & & 
 
 ¦ � � ��h/� M ¨ $ �

> � � 
 
 
 ¦ � � � ¨�¦ � � � ¨�� & � �C	 \ ¦W412
��¨
e A<�+���
� p M?r S � M � & �
	 � �i � � " 4 �M � & O�� 
 ¦ � � � ¨+¦ � � � ¨ $ � 	 � � � &i � � " 4 �M � & O�� 
 ¦ � � � ¨ � $� M � &i � � " � � ¦ 
H
 4 ¨ �M � & O�� $ �

4�§



o A<�%Gf��, ;<��,:%��(C<���)D��+%�% ,/%�%� #"� *,/�?;�"?��y < A<��;1D��B,: ,/%k,:L<��;j �,/D�"$I/I:y=L<,/%� *��,:N<01 ���L 2�o A<�fD#A<"?;<;<�+I
�k�i� "?;<L ,����'"?���B;<�{g) 'L<�+ �����FP,:;<��L 2

�k�i�^S 7 �+�$v�hsS � � S 7 �{�$v & S � � S � \ ¦W412 ��¨
"?;<L

,����8S o���� ¦ vxh \ vxh O &�¨� � h��<¦ v�h ¨ � h��1¦ vxh O &�¨ S o��	� ¦ v(Q \ v &�¨� h��<¦ v &�¨ \ ¦d412 � � ¨
e A<�+��� o���� ¦ v"Q \ v &�¨ S�
m_Zv"Q�v &£b � 
m_Zv"Q b 
m_Zv &�b S 7 �+�$v"QkS � \ v & S � � � � Q "$;<L � h��<¦ v &�¨ S

m_Zv Q& b � 
m_Zv &�b Q S 7 �+�$v & S � � � � Q S � � � Q 2�o �m�?N1 #"?,:; o���� ¦ v(Q \ v &�¨{c e �=01%�� ¦W412 �j¨ ,9>
> S � ¦Qe ,: �AHr�S � "$;<L 
 S � ¨{6

7 ���$v(Q S � \ v & S � � S ¦ � � � ¨ �� � � _ � 
 ¦ � � � ¨ � b S � _ � 
 ¦ � � � ¨ � bj�
o A!0<% c >Q��� > S � c<e �B.��+ 

o���� ¦ v"Q \ v &�¨ S � _ � 
 ¦ � � � ¨ � b � � Q S � ¦ � � � ¨ � �
� A<�+;-> � �3c1e �E0<%�� ¦W412 e�¨f¦Qe ,9 *AHr S ��¨  ��P��N3 #"?,:;

7 �{�$v(Q�S � \ v & S � � S � " �M � & O�� 
 ¦ � � � ¨ � $� � ¦ > � � 
 
 ¨ �M � & O�� �o A!0<% c >Q��� > � �3c1e �E�?N1 #"?,:;
o��	� ¦ v"Q \ v &�¨ S �

�M � & O�� 
 ¦ � � � ¨ �� � ¦ > � � 
 
 ¨ �M � & O�� � � QS � ¦ � � � ¨ �M � & O��� � ¦ > � � 
 
 ¨ �M � & O�� � ¦d412 ��� ¨
4 e



�(�$ *�E �A�"$ c %�,/;<D+� 
 S � e A<��; > S � c-¦d412 ��� ¨ "?I/%��GA<�?I/L<%'>Q���'> S � 2(o A!0<% c >Q���B> � �e �EA�"�u?�
,����8S o��	� ¦ v(Q \ v &�¨� h��<¦ v &�¨ S �M � & O��� � ¦ > � � 
 
 ¨ �M � & O�� � ¦d412 � ��¨

� �%$ % !�� � ����� !3g1�+L > � � "?;1L 
 � � c ,���� S � ,:>-"?;<L}��;<I9ym,9> ��S � 2no A)01% c  *A<��Gf��,
;<��,:%��fC<���3D+��%�%',:%k,/,:Lm,:>~"?;1L}�?;<I:yP,:> ,���� S � 2�o A<,/% C<����C����� �ymL<�3�+% ;<�? �A<�?I/LM,/;M.?��;<�+�*"?I >Q�?�%� *"$ *,:��;�"?��ypN<,:;�"?��y=%���0<��D��+% ¦ ,���� S � �?;<I:yp,:FPC1I/,/�+%xC�"?,:� e ,:%�� ,/;1L<��C���;<L1��;<D+�|�?> D���;<%���D+01 *,9u��N<,9 *% ¨�2 �-,/;<"?I/I9y c ;<�? *�f �A�"$ ,���� � � 2

������F ¦d432 �j¨ "?;<L ¦W412 � ��¨{c  *A1�|C�"?��"?FK�+ *�+��% � "?;<L ��D�"$;mNs�|�{g3C<���+%�%���LH,/;G �����FP% �?>@�k�i� c
,���� c > "?;1L 
 "?% >Q��I:I/� e % 6

� S �k�i� \ ¦d412 � 4j¨
"?;<L

�BS ¦ > � � 
 
 ¨ ,����� 
 ¦ > � � 
 
 ¨ ,���� � ¦d412 � � ¨
�3,:FP,:I "?��I:y c %�,/;<D+� �& � � S p M � & O�� r ,����& � ,���� cn¦W412 e�¨ "?;<L ¦W412 �j¨ D�"$;¥Ns� e ��,: � *��;¥,:;  *�+��FK%l�?> �k�i� c
,���� c > "?;1L 
 "?% >Q��I:I/� e % 6

_ ����� N<I:�3D#O!I:��;<.? �AHra`[> c
7 � p M?r �$v w S � w � S � w��
	 � � � &i � � _ 4 ,��?�& � ,��?� 
 ¦ � � �k�i� ¨�b � 	�� � � &i � � _ 4 ,����& � ,���� 
 �k�i� b� w$� &i � � _ � 
 4 ,����& � ,���� b �/¦d412 � o�¨

4 �



_ ����� N<I:�3D#O!I:��;<.? �AHr��[> 
 � c
7 � p M?r �$v w S�� w � S�� p M?r w�h �NM�O & ��� ��

% c h:� &h:� M�O & 
 
 ��h:� M & ,��?�& � ,��?� 
 �k�i�� 
 ¦ > � � 
 
 ¨ ,��?�& � ,��?�
� ����
�C	

��� �� "
> � � � c h/� &h/� M�O & 
 
 ¦ � � ��h:� M ¨ $ ,����& � ,���� 
 ¦ � � �k�i� ¨� 
 ¦ > � � 
 
 ¨ ,����& � ,����

� ����
& � �C	

\ ¦d412 � §j¨
e A<�+���

� p M?r S � M � & �
	 � �i � � " 4 ,����& � ,���� 
 ¦ � � �k�i� ¨ $ � 	 � � � &i � � % 4 ,����& � ,���� 
 ���`� &� M � &i � � % � 
 4 ,����& � ,���� & � ¦d412 � e�¨
o A<�p%� #"$ �,/��;�"$��y L<,/%� *��,:N<01 �,/��; ¦W41254j¨ D�"?;zNs�p��g1C1����%�%��+L�,/;  �����FP%l�$>�> c �k�i� "?;<La,����B"$%
>Q��I:I/� e % 2


 p M?rh S � M ��� � � �	 � &i � � " 4 ,����& � ,���� 
 ¦ � � �k�i� ¨ $ � ��� � �	 � &i � � % 4 ,��?�& � ,��?� 
 �k�i� &� M � &i � � % � 
 4 ,����& � ,���� & \ ¦d412 � �j¨
>Q����K~S � \ � \ � \768686�\ � M � � 2

��;¥_ ����bdc  *A<�'"?01 �A<����% %� *0<L1yp �A<������,/;j n%��?0<��D+�{��D#A<"?;<;<�+IsD+�3L<,:;<.BC<���?N<I/�+F �?> L1��%�,:.�;<,:;<.�"?;
,/;1L<�{g "?%�%�,:.�;<FK��;j N<"?%��+L���;t *A<� j|"?L<"?FG"$��Lz *�*"$;<%�>Q����F >Q���f *A<�K���?N<0<%� � *��"?;<%�FP,:%�%�,:��;z�?>
u��+D+ ����k�!0�"?;j *, H�"$ �,/��;G,/;<L<,:D��+%�� u��+�� *A<�l�"*-,�, 2 �£ �,/%�;1�? *�+Lm *A�"$  *A<�|N<I/�)D#OqL<,/%� *��,:N<01 �,/��;K�?>
 *A1�P�+*-,�, ;<�?,/%��q��N��+y)% e ��I/I�%� *��0<D+ �0<���+L����+D�0<��%�,:��;<% c A<�+;<D��K%�,:FPC<I:,:> y),/;1.P *A1� j("?L�"?FP"?��L
 *��"?;<%�>Q����F "$;�"?I:y)%�,/%J"?;<LB *A1� �{u?"$I/0�"$ �,/��;f�$>1 *A1�8D#A<"?;<;<�+I)L1,/%� ����� �,/��; 2�3 %-" ����%�01I: ~"?;�� � D�,:��;j 
,/;1L<�{g�"?%�%�,/.?;<FP�+;j =FK�+ *A1�3L e ,: *A "?C<C���"?I:,/;<.}����N10<%� �;<��%�%pC<����C����� *,:��% ,:%ED+��;<%� *��01D+ *�+L 2\� �
A<�+����,:;PC1����%���;j "B%�,:FPC1I/�k����D�01��%�,:��;GC1����C����� �yp��;q *A<�'%� *"$ *,:��;�"?��y=L<,:%� *��,/N<03 *,/�?;p�?>  �A<� GB��, 2

4 �



< �c$ $ %>= ' &�� @#.`_bac,YHld f`h ;=7DH
A @#. S 38+-,�0�3C;=365C@#7D;=.�EeH=5A0�3
.F56nI1%3
5C@#7 
 p M?rh @=n�,�E�0�3V+-, ^ @#2��2A@#PQ587%9W.M,/:�1%./0�5C@#7��

}p M?rh S 
}p M�O & rQ£h 
 
 p M�O & rQ£h O & \ ^ @#. K~S � \ � \ � \S68686+\ � M � � � ¦d412 � �j¨

# !#�>��� � �B;<�? �,/D��l �A�"$ 
: p M�O & r�

S ����� ����
: p M?rh \ ,:>��lS � K \

: p M?rh 
 � \ ,9>	�(S � K 
 � \>Q���
�ES � \ � \768686{\ � M�O & � � c e A1����� : p M�O & r�
,/%� *A1�E;!0<F=N����(�?>Ll��?;<��%
mm,/;H *A<� ¦ > 
 � ¨ �£N<,: N<,:;�"?��yG���+C<���+%���;j *"$ *,:��;��?>@ *A1��L1��D�,:FG"$I ,/;j ���.��+�
� 2�o A!0<% c >Q����F ¦W412 � �j¨{c


 p M�O & rQ£h S � M ��� � � �	i � � " 4 ,����& � ,���� 
 ¦ � � �k�i� ¨ $ � � � � �	 � &i � � % 4 ,��?�& � ,��?� 
 �k�i� &� Mi � & % � 
 4 ,����& � ,���� & \ ¦d412 � � ¨
"?;<L


 p M�O & rQ£h O & S � M ��� � � �	 � &i � � " 4 ,����& � ,���� 
 ¦ � � �k�i� ¨�$ � � � � �	i � � % 4 ,��?�& � ,��?� 
 �k�i� &� Mi � & % � 
 4 ,����& � ,���� & � ¦d412 � � ¨
�30<FKFK,/;<. ¦W412 � � ¨ "?;<L ¦d432 � � ¨ e �B.��{ 


 p M�O & rQ£h 
 
 p M�O & rQ£h O &
S � M ��� � � �	 � &i � � " 4 ,����& � ,���� 
 ¦ � � �k�i� ¨ $ � ��� � �	 � &i � � % 4 ,��?�& � ,��?� 
 �k�i� &� Mi � � % � 
 4 ,����& � ,���� &

�
� % > � : p M?rh & ,��?�� � ,��?� 
 ¦ � � �k�i� ¨ 
 : p M?rh ,��?�� � ,��?� 
 �k�i� �

S � M ��� � � �	 � &i � � " 4 ,����& � ,���� 
 ¦ � � �k�i� ¨ $ � ��� � �	 � &i � � % 4 ,��?�& � ,��?� 
 �k�i� &� M � &i � � % � 
 4 ,����& � ,���� & � ¦d412 �/��¨
� �



� yMD+��FKC�"?��,:;<. ¦d432 �/�?¨ "?;<L ¦d412 � �j¨�c1e �E.��{ 

 p M?rh S 
 p M�O & rQ£h 
 
 p M�O & rQ£h O & � ¦d412 �?4j¨

�

���@?���� �5F �����G���N�N
�)  �N� ��	 �*F�	 � �N� ��	
o A<� 3 ,k� �$>x"pN<,:;�"?��yG%� *"$ *,:��;�"?��ymC<���3D+��%�%B�$vxw �HJw � & ,:% L<� !<;<��L N!y

0q_�� b S 
m_Zv�h v�h O�� b S 7 �+�$v�hsS � \ v�h O�� S � � �
< �c$ $ %>= ' = )(+-,��$A � @ ^ 3V+-, ? dBA�0I;=3
5A0V_g,/0?3V+-, ^ @#282A@#PQ587%9N�
0q_�� b S ���������� ���������

� ,:>���S � <
	��
 � ¡
� O p & � � r��& � ��
 
 ¡����
 � ¡�� � � ,:> � `�� `[> � � <¦ � � � ¨ � Q 
 �M � & O�� % � � � &h ��� � M�O & 0q_bK b 
 
 0q_�� � > b & ,:>�� �[> �

# !#�>��� o A1� "?03 *�)D���������I/"$ *,:��;G>Q0<;1D+ *,:��; ¦d3 ,k� ¨ �?>-"KN1,/;�"?��ym%� #"$ �,/��;�"$��ymC1���)D���%�%��$vxw � ,:%
.�,9u���;}Njy 6
0q_�� b S 
m_Zv�h v�h O�� b S 7 �{�$v�h S � \ v�h O�� S � �

S &x�C	 ¡ � � � 68686 &x�
	 ¡
�


� � � 7 �+�$vxhsS � \ v�h O & S ��h O & \768686�\ v�h O�� � & S���h O�� � & \ vxh O�� S � � \

� %�,/;<. ¦W412fe?¨ "?;<L ¦d412 �j¨{c  *A<� 3 ,k� �?>~ �A<�
Gf��, ,:% �{g3C<���+%�%���Lz"?%k>Q��I:I/� e % 2
_ �£>�� S � c1e ��A�"�u��

0q_ � b S 7 ���$vxhsS � � S � �
� �



_ �£>�� `W> � � c1e �EA<" u?�
0q_�� b S 7 �{�$v�h S � \ v�h O & S � \768686�\ v�h O�� �]Q S � \ vxh O�� � & S � \ vxh O�� S � �


 7 �{�$v�h S � \ v�h O & S � \768686�\ v�h O�� �]Q S � \ vxh O�� � & S � \ vxh O�� S � �



68686 68686
 7 �{�$v�h S � \ v�h O & S � \768686�\ v�h O�� �]Q S � \ vxh O�� � & S � \ vxh O�� S � � �
� �q;<�? *,:D��p *A<"$ c ,:>n e ��N<,:;�"?��y ���������B%����!0<��;1D���% �?>�I:��;<.$ *A � 
 � "?���qL<,�� �+���+;! �,:;
��;1I:yz��;<�KL<,:.�,: c  �A<��;  *A<� e �+,/.�Aj *%E�?>� �A<�P e � �+�����?�E%����!0<��;1D���%q"$���GL1, �s�����+;j Njy �¦ %�0<C<C���%��G��;<�P,/% : c@e A1,/D#A ,:%� �A<�G;!0<F=N������?>Rl���;<��%
m c  �A<�G�$ *A<�+� ,/% : 
 � ¨{2Mo A!0<% �A<�|>Q����F=0<I "$% �?>  �A<�fN<I:�3D#Op *��"?;<%�,: *,:��;GC1����N�"$N<,/I:,: *,:��%n�?>  �A<�| e �K�+��������%����!0<��;1D���%("?���
L<,�� �+���+;! �NjyH��;1I:ym�?;<�l *�+��F < , 2 � 29c ��;<�B,:;<D�I:0<L<��%�_ � � ���M � & O�� 
 ¦ � � � ¨+¦ � � � ¨�b "?;<LH *A1��? �A<���K,/;1D�I/01L<��%�_ � �

M � & O�� 
 ¦ � � � ¨ � b�2 � � D�"?; D�"?I/D+0<I "$ ��M *A<�}%�0<F �?>| *A<�+%��  e �
 �����FK%n *��.��+ ¦ � � � M � � � & O��M � & O�� ¨{c!e A<,/D#APD�"?;PNs�'D�"?;1D���I:I/�+LGNjy ¦ � � � M � � � & O��M � & O�� ¨ ,:;P *A1�
L<�+;<��FK,/;�"� *��� 2xo A<��;} *A<�B%�0<F��?>@ *A<�f e �P%� #"$ �,/��;<"?��yGC<����N<"?N<,/I:,: �,/��% ,/%

� � ���)� &i � � " 4 �M � & O�� 
 ¦ � � � ¨�¦ � � � ¨ $ � �)� &i � � " 4 �M � & O�� 
 ¦ � � � ¨ � $� M � &i �NM � � " � � ¦ 
H
 4 ¨ �M � & O�� $ �
o "?O!,/;<.fC<"?,/� e ,/%�� %�0<FKFP"$ *,:��;<%-�$> � � � &  �����FK% c  *A<�k ��? #"?I);!0<F=N������?>  �����FK%xL<�+D�����"?%���%
 �� � � �]Q 2 � y}���+Cs��"$ *,:;<.q *A<�+%�� �?Cs�+�*"$ �,/��;<%'�?>-C�"?,/� e ,/%��E%�0<FPFP"$ �,/��; c  #"?O!,/;1.G��01 ' *A1�
D+��FPFK��;t>W"?D+ ���� c "$;<L D�"$;<D��+I/I/,:;<. "$;<�? *A1��� D+��FKFP��;t>W"?D+ ���� ,:;� *A1�m;!0<FP�+�*"$ ����="$;<L
L<�+;<��FK,/;�"� *��� c3e �E.��{ '" !�;�"?I %�,/;<.�I:�l *�+��F e A<,:D#A ,:%k *A<�f>Q��I:I/� e ,/;1. 6

�M � & O�� 
 ¦ � � � ¨ �� � M �]Q O��M � & O�� � � �
� �



_ �£>�� �W> c<e �EA<" u?�
0q_�� b S &x�C	 ¡ � � � 68686 &x�C	 ¡ �



� � � 7 �{�$v h O�� � M � &h S � h O�� � M � &h �

�

h O�� � &�i � h O�� � M 7 ���$vJikS �#i X vJi�� & S �#i�� & \768686+\ vJi�� M S �#i#� M �
� 7 ���$vxh O�� S � X vxh O�� � & S ��h O�� � & \S68686�\ vxh O�� � M S���h O�� � M �S &x�C	 ¡ � � � 68686 &x�C	 ¡ �


 

� � 7 �{�$v h O�� � M � &h S � h O�� � M � &h �

�

h O�� �]Q�i � h O�� � M 7 ���$vJikS �#i X vJi�� & S �#i�� & \768686+\ vJi�� M S �#i#� M �
� " 7 �+�$vxh O�� S � X vxh O�� � & S � \768686+\ v�h O�� � M S ��h O�� � M �

� 7 ���$v�h O�� � & S � X v�h O�� �]Q�S���h O�� �]Q \768686+\ v�h O�� � M � & S ��h O�� � M � & �
 7 �+�$vxh O�� S � X vxh O�� � & S � \768686�\ v�h O�� � M S���h O�� � M �
� 7 ���$v�h O�� � & S � X v�h O�� �]Q�S���h O�� �]Q \768686+\ v�h O�� � M � & S ��h O�� � M � & � $ \e A<�+����v h O�� � M � &h L<��;<�$ *��% ¦ vxhBS � \768686�\ vxh O�� � M � &�¨{� �(�? �,/D��m �A�"$ q *A1� e ��,:.�Aj q�?>¦ v�h O�� � & S � \768686�\ v�h O�� � M ¨ "?;<L ¦ v�h O�� � & S � \768686+\ v�h O�� � M ¨ "?���mL1, �s�����+;j pNjy � c"?;1L

7 �{�$v�h O�� � & S � X v�h O�� �]Q�S���h O�� �]Q \768686�\ v�h O�� � M � & S ��h O�� � M � & �S � � 7 �{�$v�h O�� � & S � X vxh O�� �]Q S ��h O�� �]Q \768686+\ v�h O�� � M � & S ��h O�� � M � & � �
� �B��N1 #"$,/;
0q_�� b S &x�C	 ¡ � � � 68686 &x�
	 ¡
�


 

� � 7 ���$v h O�� � M � &h S � h O�� � M � &h �

� 4



�

h O�� �]Q�i � h O�� � M 7 �+�$vJi S �#i X vJi�� & S �#i#� & \768686{\ v@i#� M S��#i�� M �
� " 7 ���$vxh O�� � & S � X vxh O�� �]Q�S���h O�� �]Q \768686+\ vxh O�� � M � & S ��h O�� � M � & �

�
�

> � � 
 
 
 7 ���$vxh O�� S � X vxh O�� � & S � \768686{\ v�h O�� � M � $S &x�C	 ¡ � � � 68686 &x�
	 ¡
�

 

� � 7 ���$v h O�� � M � &h S � h O�� � M � &h �

�

h O�� �]Q�i � h O�� � M 7 � ¦ vJi S �#i X vJi�� & S��#i�� & \768686+\ vJi�� M S��#i#� M �
� 7 �+�$vxh O�� S � X v�h O�� � & S � \S68686+\ vxh O�� � M S ��h O�� � M �
 �

> � � 
 
 &x�
	 ¡ � � � 68686 &x�
	 ¡
�

 

� � 7 �+�$v h O�� � M � &h S�� h O�� � M � &h �

�

h O�� �]Q�i � h O�� � M 7 �+�$vJi S �#i X vJi�� & S �#i#� & \768686{\ v@i#� M S��#i�� M �
� 7 � ¦ vxh O�� � & S � X vxh O�� �]QkS ��h O�� �]Q \S68686�\ vxh O�� � M � & S���h O�� � M � & � �

o A<��%��+D���;1L� *�+��F D�"$; N��E��g3C<���+%�%��+L¥Njy �M � & O�� 0q_�� � � b�2 � yH���+Cs��"$ *,:;<.q *A<����C������
"$ �,/��;1% �?>~ *"?O!,/;<.qC�"$,/� e ,:%��l%�0<FKFG"$ �,/��;M,:;M *A<�"!���%� � *�+��F c1e ��.��{ 

0q_�� b S &x�
	 ¡ � � � 68686 &x� 	 ¡
�

 ��
 � � � 7 �{�$v

h O�� � M � &h S � h O�� � M � &h �
� 7 ���$vxh O�� S � X vxh O�� � & S � \768686{\ vxh O�� � M S � �

 �

> � � 
 
  ! � � &xh ��� � M�O & 0q_ K b 
 
 0q_�� � > b () �
o A<�"!�;<"?I ���+D�0<��%�,/�?; ��g1C1����%�%�,:��; >Q��� 3 ,k� ,/% %�A<� e ; "?% >Q��I:I/� e % 2

0q_�� b S ¦ � � � ¨ � Q 
 �

> � � 
 
  ! � � &xh ��� � M�O & 0q_bK b 
 
 0q_�� � > b () �
�

���



< �c$ $ %>= ' ��� ^ A @#. ; � S 3V+-,�7 0q_�� b 5A0?0�36.F5C:�3
24E�H%,/:�.M,Y;#0�587%9 ^ @#. � ; > ;=7DH
I:,/F��� J 0q_�� b S � Q <

38+%1 0 S-vxh ;=7DH vxh O�� ;=.M,�;#0�E R ZD3�@#365C:Y;=2824EW587DH%,�Z-,�7DH%,�7-3 ] 0�587>:/,�38+-,�E�;=./,�nI587D;=.FE O#;=241-,YH�k=�
# !#�>��� o A1�'C1���)�?> ,:%�Njyp,/;<L10<D+ �,/��; 2 �-,/��%� c�e ��C<��� u?�' �A�"$ n *A1�',:;<,: �, "?I!D+��;<L<,9 *,/�?; 0q_ > b ;
0q_ > 
 � b A<�?I/L<% <  �A<��; e �'C1��� u��� *A�"� �0q_ 4 b ; 0q_ 4 
 � b A1��I/L<%�,9> 0q_�� b ,:%�%� *��,/D{ *I:yEL<�+D�����"?%�,:;<.>Q��� > � � � 4 2
��7-583656;=2 :/@#7DH=58365C@#7��

0q_ > 
 � b � 0q_ > b S ¦ � � � ¨ � Q 
 �

> � � 
 
 � Mxh � Q 0q_ K b 
 
 0q_ � b ¢� ¦ � � � ¨ � Q � �

> � � 
 
 � M � &xh � & 0q_ K b 
 
 0q_ � b ¢S �

> � � 
 
 ¦ 0q_ > b 
 
 0q_ � b � 0q_ � b � 
 0q_ � b ¨s�
�3,:;<D��L0q_ K b SW0q_ � b >Q��� � ` K(`[> � � c<e �B��N3 #"?,:;

0q_ > 
 � b � 0q_ > b
S �

> � � 
 
 � ¦ � � � ¨ � Q 
 �

> � � 
 
 % ¦ > � � ¨ 0q_ � b 
 
 0q_ � b &
 
 0q_ � b � 0q_ � b � 
 0q_ � b �
S �

> � � 
 
 � ¦ � � � ¨ � Q 
 �

> � � 
 
 % ¦ > � � 
 
 ¨ 0q_ � b 
 
 ¦ 0q_ � b � 0q_ � b ¨ &
 
 0q_ � b � 0q_ � b � 
 0q_ � b �
S �

> � � 
 
 � ¦ � � � ¨ � Q 
 ��0q_ � b 
 � 
 ¦ 0q_ � b � 0q_ � b ¨> � � 
 
 
 
 0q_ � b � 0q_ � b � 
 0q_ � b �
� o



S �

> � � 
 
 � ¦ � � � ¨ � Q � ¦ � � � ¨ 0q_ � b � ; � � �

> � � 
 
 < 
 0q_ � b
 ; � � �

> � � 
 
 < 
 0q_ � b �S �

> � � 
 
 � ¦ � � � ¨�¦ � Q � 0q_ � b ¨ 
 
 ; � � �

> � � 
 
�< ¦ 0q_ � b � 0q_ � b ¨�� ��3,:;<D�� � Q � 0q_ � b=¦ %�,/;<D+� ,���� ; � ¨ "?;<L 0q_ � bl� 0q_ � b >Q��� � � � ` � c e � A<" u?�  *A�"� 
0q_ > 
 � b�� 0q_ > bd2
��7DH=1-:�3
58O=,��"3 ,�Z � 3 %�%�0<FK�k0q_�� b ,/% %� *��,:D+ �I:ymL1��D�����"?%�,/;<.q>Q��� > � � � 4 c  *A<�+;

0q_ 4 
 � b � 0q_ 4 b
S ¦ � � � ¨ � Q 
 �

> � � 
 
  ! ixh � i�� M�O Q 0q_bK b 
 
 0q_ 4 � > 
 � b ()
� ¦ � � � ¨ � Q � �

> � � 
 
  ! i�� &xh � i�� M�O & 0q_ K b 
 
 0q_ 4 � > b ()
S �

> � � 
 
 % 0q_ 4 b 
 
 0q_ 4 � > 
 � b � 0q_ 4 � > 
 � b � 
 0q_ 4 � > b & �� �=A�"�u�� 0q_ 4 
 � bi� 0q_ 4 b N�"?%���Lz��;  *A1�p"?%�%�0<FKC1 *,:��; �?>�0q_�� b ,/%(%� ���,/D{ *I9y L1��D�����"?%�,/;<.m>Q�?�
> � � � 4 2

o A<�����+>Q����� 0q_�� b ,/%x%� *��,:D+ �I:yEL<��D+����"$%�,/;1.l>Q��� � ; > "?;<LqD���;ju?����.?��%� *�B"lC���%�,9 *,9u�� u$"?I:0<� 6
I/,:F� � J 0q_�� b S ¦ � � � ¨ � Q 
 �

> � � 
 
 � ¦ > � � ¨ I:,/F��� J 0q_�� b 
 
 I/,/F��� J 0q_�� � > b �
S ¦ � � � ¨ � Q 
 �

> � � 
 
 � ¦ > � � 
 
 ¨ I/,:F� � J 0q_�� b � �
o A<�����+>Q�����

I/,:F� � J 0q_�� b S � Q �
�

� §



���@?���� �&%' (	�	'
�) �� ��' � ���p�
o A<�f,:;1>Q����FP"$ �,/��;qD�"$C�"?D�,9 �yP>Q�?�kD#A�"?;<;1��I/% e ,: *AMFK��FK����yP,:%�L<� !�;<�+L}NjyM�3A�"?;<;1��;��Z%k>W"?FP,:I/,/"?�
�{g3C<����%�%�,/�?; _ �?§1c C<C 2U�=� e�bdc _ § � b

o S I/,:Fw � J %�0<C� � �r�� ¦ P w < T w ¨ \ ¦d412 � � ¨
e A<�+��� � ¦ P w < T w ¨ L<�+;<�? ���%= *A1�MN<I/�)D#O�F=03 *0�"?I ,/;1>Q�?��FP"$ *,:��; _ � o3c C<C 2 � �$b Ns�{ e �+��; ,/;<C<03 
P w S ¦ P & \768686{\ Pqw ¨ "?;1L ��03 *C<01 BT w S ¦ T & \768686+\ T�w ¨ "?;1L e A<�+���E �A<��%�0<C<����F=01F ,:%  #"?O$��;
� u��+�p"?I/I�C���%�%�,/N1I/�K,/;<C<03 *% P w 2�3 % ;<�? *�+L ,/;�,�A�"?C1 ���� �3c >Q���B *A1� e ,/L1�GD�I/"?%�%E�?> D#A�"$;<;<��I:%
e ,: �AGFK��FK����yp �A�"$ k"?���(,/;1>Q����FG"� *,/�?;p%� #"$N<I/�=_ § � b�¦ � 2 . 29c  *A1�|,/;1C<01 C<���)D��+%�%� �A�"$ kFP"�g3,/FK,IH+��%
 *A1�(N<I:�3D#OpF 01 *0�"$I�,/;1>Q����FG"� *,/�?;q"?;<LG,9 *%nD��?�����+%�C���;<L<,:;<. �?01 *C<03 �C<���3D+��%�% >Q����F "E%� #"$ �,/��;�"$��y
����.��)L<,/D ���?,/;j M,/;1C<01 ��£��01 �C<01 HC<���3D+��%�% ¨  *A<�z,/;3>Q����FP"$ *,:��; D�"?C�"?D+,: �y %�A<� e ; "$Ns� u��¥A<"?%}"?;
,/FKC����� *"?;j x��C�����"$ *,:��;�"?I)FP��"?;<,:;<.B"?%���%� #"?N1I/,/%�A<��LqNjyK�3A<"?;<;<��; _ o � bdc %�,:;<D�� ,9 ����+C<���+%���;j �%  *A1�I "$��.��+%� '�*"$ �� "� e A<,:D#A ,/;3>Q����FP"$ *,:��;MD�"$;�N��� ��*"?;<%�FP,9 � ���L}� u?���' *A<�ED#A�"?;<;<�+I@u),/"G"PD#A<"?;<;<�+I
D��)L<�f"$;<LH����D+� u�������L "$ k �A<�l���+D��+,:u��+� e ,: *Am"?%�y)FKC1 *�? �,/D�"?I/I9ypu?"$;<,/%�A<,/;<. C<����N<"?N<,/I:,: �yq�?>@�+�����?�
¦ "$%n �A<��D��)L<� N<I:�3D#O!I/�+;<.? �AP"$C<C<����"?D#A<��%8,/; !�;<,: �y ¨�2 �£ 8,/%x �A)01%8D+I/��"?�x *A�"� o ,/%n"fO?�{yq�)0<"?;j *,: �y
,/;M �A<�B,/;ju��+%� *,:.j"$ �,/��;M�?>~D��?FPF=01;<,/D�"$ *,:��;mD#A�"?;1;<��I:% 2

�3,/;1D��n *A<� Gf��, ,/%~"�D#A�"?;<;<�+I e ,9 *A "?L<L<,9 *,:u?�n%� #"� *,/�?;�"?��yl����.?�3L<,:Dn;<��,/%�� c ,: @,/%J,:;1>Q����FP"$ �,/��;
%� *"?N<I:� c "?;<L ,9 *% ¦ ��Cs�+�*"$ �,/��;<"?I ¨ D�"?C�"?D+,: �y c o p M?r	�

� c ,:%pA<��;1D���.?,:u��+; Njy ¦W412 � � ¨{2�� 0<�M *�z *A1�
D#A�"?;1;<��I��5% %�y)FPFK�+ ���y c ,: }D�"$; N��t%�A<� e ;  *A<"$ },/;<C<03 �r �£ *01C<I/�+%�P w  *A�"$ �"?���t01;<,:>Q����FPI9y

� e



L<,:%� *��,/N<03 *��LH� u��+��� � \ � � w FP"�g3,/FK,IH+� � ¦ P w < T w ¨ ,:; ¦d412 � � ¨�2�o A)01% c
o p M?r	�

� S � ��� p M?r ¦ v ¨ \ ¦d412 �po�¨

e A<�+��� � p M?r ¦ v ¨ ,:%  *A1�l��;j *����Cjym��"$ *�(�?>  *A<��>  *AH����L<����*�"?��O$� um;<��,:%��(C<���)D��+%�% 2 �£ D�"?;MN��
��N1 *"?,/;1��LH0<%�,:;<. ¦d412 ��¨ "?;1L ¦W412 4�¨{c "?% >Q��I:I/� e % 2

� p M?r ¦ v ¨ �S I:,/Fw � J �r�� p M?r ¦ v & \768686{\ vxw ¨S � p M?r ¦ v M�O & X v M \ v M � & \768686+\ v &�¨S � p M?r ¦ � Q X � & ¨
S � Q � � &xh�� i � � 
 p M?rh � p M?rhai I/�?. Q � p M?rhai
S M � &x

� � � � > � �
: ¢ � p M?r� |

 � : �

> � � 
 
 
 ¦ � � � ¨ ���

 Mx

� � & � > � �
: � � ¢ � p M?r� |

 � ¦ : � � 
 
 ¨ �

> � � 
 
 
 ¦ � � � ¨ ��� \ ¦d412 �?§j¨e A<�+���
� p M?r� S � M � & ���i � � " 4 �M � & O�� 
 ¦ � � � ¨�¦ � � � ¨ $ � �)� &i � � " 4 �M � & O�� 
 ¦ � � � ¨ � $� M � &i � � " � � ¦ 
m
 4 ¨ �M � & O�� $ \�~�i � � ¦ 6 ¨ �S � c ,9> hW� � c % � 
 & �S � c ,:> h S � c "?;1L |

 ¦ 6 ¨ ,/%x �A<��N<,/;<"?��y ��;j *����Cjyp>Q0<;<D+ �,/��; 6 |

 ¦��1¨ S� � I:��. Q � � ¦ � � �<¨ I:��. Q ¦ � � �1¨{� �£ �,/%8D�I:��"?�n *A�"� o�p M?r	 � v ,/%8Cs�?%�,: �,:u?�(%�,/;<D+� � p M?r ¦ v ¨g� � >Q�?�

!1g3��L > c � c � "$;<L 
 2 � %�,/;<. ¦d412 �po�¨ "?;1L ¦d432 �?§�¨{c<e � ��N1 *"?,/;H *A1��>Q��I:I/� e ,/;1.p�{g3C<���+%�%�,/��;�>Q�?�o p M?r	 � v 2 o�p M?r	 � v S � � M � &x
� � � � > � �

: ¢ � p M?r� |

 � : �

> � � 
 
 
 ¦ � � � ¨ ���
� Mx
� � & � > � �

: � � ¢ � p M?r� |

 � ¦ : 
 
 � � ¨ �

> � � 
 
 
 ¦ � � � ¨ � � � ¦d412 �pe�¨
� �



��;  *�+��FK%|�?>- *A<�=D#A<"?;<;<�+I-C�"?��"?FK�+ *�+��%D> c �k�i� c ,����|"?;<L 
 c  *A1� D�"$C�"?D�,9 �y�,:; ¦W412 � e�¨ D�"?;
N�� e ��,: � *��;}"?%

o�p M?r	 � v S � � M � &x
� � � � > � �

: ¢ � p M?r� | 
 TUV : ,����& � ,���� 
 �k�i�� 
 ¦ > � � 
 
 ¨ ,����& � ,��?�
XZY[

� Mx
� � & � > � �

: � � ¢ � p M?r� | 
 TUV ¦ : � � 
 
 ¨ ,��?�& � ,��?� 
 �k�i�� 
 ¦ > � � 
 
 ¨ ,����& � ,����
XZY[ \ ¦d412 �=�j¨

e A<�+���
� p M?r� S � M � & ���i � � " 4 ,����& � ,���� 
 ¦ � � ���`� ¨ $ � �)� &i � � % 4 ,����& � ,���� 
 �k�i� &� M � &i � � % � 
 4 ,��?�& � ,��?� & \ ¦d412 ���j¨

e A<,:D#A ,:% ;<�? ("=>Q0<;<D+ �,/��;H�?> 
 2
� A<�+; ��S � ¦ ��� ,���� S � ¨{c  �A<�BD#A�"?;<;1��IJ,/%�"q� ��,�"?;<LM *A<�BD#A�"$;<;<��IJD�"?C�"?D+,: �yM,:%

o�p M?r	 � v S � � |

 ¦ � ¨ S � � |

 ¦ ���`� ¨{� ¦d41254 � ¨
����� �"!#�%$ = ' ¤ )(+-, :Y;�Z<;%:�5836E o p M?r	 � v @ ^ 38+-, ? d A 0�3
.F5C:�3624E�587>:�.M,Y;#0�,/0 PQ583V+ 
 ^ @#.�_bac,YH
> � � S dgfih ;=7DH A @#. � ¦ � \ � ¨ �
# !#�>��� �(�$ *,/D+�K �A�"$ B>Q���Bu$"?��,:��0<% 
 c �MA�"?%� *�}D#A�"?;<.?�P *�}O?�+��C?,���� !1g3��L >Q����F ¦W412 � ��¨{2��� e ��,9 *,:;<. ¦d412 �=�j¨�c1e �E.��{ 

o�p M?r	 � v S � � M � &x
� � � � > � �

: ¢�� � p M?r� |

 _�� ¦ 
 ¨�b 
 � p M?r� O & |

 _ � ¦ 
 ¨�b�� \ ¦d41254 � ¨
e A<�+����� p M?r� ,/% ��g3C<���+%�%��+L ,/; ¦W412 � �j¨{c |

 ¦ 6 ¨ ,:%k *A<�BN<,:;�"?��ym��;j *����CjyM>Q0<;<D+ �,/��; c

� ¦ 
 ¨ S : ,��?�& � ,��?� 
 �k�i�� 
 ¦ > � � 
 
 ¨ ,����& � ,���� \� �



"?;<L
� ¦ 
 ¨ S ¦ : 
 
 ¨ ,��?�& � ,��?� 
 �k�i�� 
 ¦ > � � 
 
 ¨ ,����& � ,���� �

� , �s������;j *,/"$ *,:;<. o�p M?r	 � v � u��+� 
 >Q�?� !1g3��L1> c �k�i� "?;<L ,���� y),/��I:L<%
c o p M?r	 � v
c 
 S � M � &x

� � � � > � �
: ¢ � � p M?r�

c | 
 ¦ � ¨
c �

c �
c 
 
 � p M?r� O & c |

 ¦��1¨c �

c �
c 
 � � ¦d41254!��¨

�3,:;<D��
c �
c 
 S � % : ,����& � ,���� 
 ���`� & ,����& � ,����

" � 
 ¦ > � � 
 
 ¨ ,����& � ,���� $ Q \
c �
c 
 S " ¦ > � : � � ¨ ,����& � ,��?� 
 ¦ � � �k�i� ¨ $ ,����& � ,����

" � 
 ¦ > � � 
 
 ¨ ,����& � ,���� $ Q \
	�� � p�� r	 � S^I/��. Q % & � �� & c "?;<L 	�� � p � r	 � S^I/��. Q % & �

��
& c1e ����N1 #"$,/;m *A<"$ 

c o�p M?r	 � v
c 
 S � � p M?r M � &x

� � � � � > � �
: ¢ � p M?r�

� � ; : ,��?�� � ,��?� 
 �k�i� < �
� I/��. Q TUV ¦ > � � 
 
 � : ¨ ,����& � ,���� 
 ¦ � � �k�i� ¨

: ,����& � ,��?� 
 �k�i� XZY[

 � p M?r� O & � ¦ > � : � � ¨ ,����� � ,���� 
 ¦ � � �k�i� ¨ �
� I/��. Q TUV ¦ > � : � � ¨ ,��?�& � ,���� 
 ¦ � � ���`� ¨¦ : 
 
 ¨ ,����& � ,���� 
 �k�i� XZY[ � ���� ¦d41254�4j¨

e A<�+���
� p M?r S ,����& � ,����

" � 
 ¦ > � � 
 
 ¨ ,����& � ,���� $ Q �
o �



�(�$ *,/D+� c >Q����F ¦W412 � �j¨{c  *A�"$ 
� � �S � p M?r� � ; : ,����� � ,���� 
 �k�i� <S � p M?r� O & � � ¦ > � : � � ¨ ,����� � ,���� 
 ¦ � � �k�i� ¨ � � ¦d41254 � ¨

j(�+;<D�� c~¦d41254�4j¨ D�"?; N��f��� e ��,9 � *�+;�"$%
c o p M?r	 � v
c 
 S � � p M?r M � &x

� � � � � > � �
: ¢ � �

I:��. Q TUV : ,����& � ,��?� 
 �k�i�¦ : 
 
 ¨ ,����& � ,���� 
 �k�i� �
¦ > � : � � ¨ ,����& � ,���� 
 ¦ � � �k�i� ¨¦ > � � 
 
�� : ¨ ,��?�& � ,��?� 
 ¦ � � �k�i� ¨ XZY[ � ���� � ¦d41254 o�¨�3,:;<D�� : � ¦ : 
 
 ¨ "?;<L ¦ > � : � � ¨ � ¦ > � � 
 
 � : ¨�� 
&; � c<e �B.��{ 

I/�?. Q TUV : ,����& � ,���� 
 �k�i�¦ : 
 
 ¨ ,����& � ,���� 
 �k�i� �
¦ > � : � � ¨ ,����& � ,���� 
 ¦ � � �k�i� ¨¦ > � � 
 
 � : ¨ ,����& � ,���� 
 ¦ � � �k�i� ¨ XZY[ � � �

�3,:;<D�� � p M?r ; � "?;<L�� � ; � >Q���;: ��� � \ � \S68686{\ > � � � c3e ����N1 *"?,/;m �A�"$ 	�� � � �	�

�	 � ; � >Q�?�

^; � < , 2 � 29c  *A<�ED�"?C�"$D�,: �yH�$>x *A<��Gf��,�%� ���,:D+ *I9yH,/;<D+����"?%��+% e ,: �A 
 >Q��� !1g3��La> � �3c ���`�
"?;<L1,����f� ¦ � \ � ¨�2 �

��� � � !	� %�

� �'� � � A<��; 
�� � e �BA�"�u��B>Q���?F ¦d412 �=�j¨  *A�"$ 
|

 TUV : ,����& � ,���� 
 ���`�� 
 ¦ > � � 
 
 ¨ ,��?�& � ,����

XZY[ � |

 ¦ � ¨ S � \ >Q��� : ��� � \768686{\ > � � � \"?;<L
|

 TUV ¦ : 
 
 � � ¨ ,����& � ,���� 
 �k�i�� 
 ¦ > � � 
 
 ¨ ,��?�& � ,����

X Y[ � |

 ¦ � ¨ S � \ >Q���;: ��� � \S68686�\ > � �
o �



o A<�����+>Q����� c o�p M?r	 � v � � e A<�+; 
 � � >Q���D> � �)c �k�i� � ¦ � \ � ¨ "$;<L ,����=� ¦ � \ � ¨{2�(�$ *�G �A�"$ � � � "$% 
 � � >Q����F ¦d412 � � ¨�2\� A<��; � S � c A<� e �+u?��� c  *A<�G�{g3Cs�+��,:FP�+;! �%"?I e "�y)% D#A1�3��%��( �A<���)01��0<� <  *A<,:%n����%�0<I: �% ,:;G"B�!0<��01� e ,: �AG"$I/I � %8���8"?I/I � % e A1��;G �A<�(;!0<F Ns�+��?> �{g3Cs�+��,:FP�+;! �%�,:%8%�0 � D�,:��;j *I9yPI/"?��.?� 2-o A!0<% c  *A1�(D#A�"$;<;<��I�,/%8;<��;)������.��)L<,/D e A<�+; ��S � c "$;<L,/% ;1�? � *A<�B%*"$FP�B"?%  �A<�BI/,/FK,: �,/;<.�D#A�"?;1;<��I@"?% � � � 2
���@?���� � 
�)
�  E��
)#���p���2F�	 � ��� ��	
o A<� D��)L<,/;<.  �A<��������F c .?,:u��+; Njyk,�I "?01L<�8� 2 �3A<"?;<;<��;m_ o � b ,/; � � � �1c %� #"$ ���%~ �A�"$ J>Q���@"�D����� #"?,:;D�I/"?%�%��?> D#A<"?;<;<�+I/% ,9 ,:%BCs��%�%�,:N<I/�q *��"?I/I:� e "?; "$��N<,9 *�*"$��,/I9y�%�FG"$I/I�C<����N�"?N<,:I/,9 �y¥�?>kL1��D��)L<,:;<.
���������pNjy D#A1�3��%�,/;<.¥ �A<�HN<I/�)D#O!I/��;1.? *A r^%�0 � D+,/�+;! �I:y�I "?��.��M,:>� *A1�m *�*"$;<%�FK,/%�%�,/�?; �*"$ ���0 ,:%
N���I/� e  �A<�}D#A�"?;<;<�+I(D�"?C�"?D+,: �y o 2 o A<�}D#A�"?;<;<�+I|����I/,/"?N<,:I/,: �yz>Q0<;1D+ *,:��; ���P�+�������P��g3Cs��;1��;j 

 ¦ 0 ¨{cJe A<,/D#A�,/%�" FK�����qD+��FPC1����A1��;<%�,:u��K *�)��Ix *A<"?;�D#A�"$;<;<��I8D�"$C�"?D�,9 �y c ,/%BL<� !<;<��L "$%E *A1�
"?%�y3FKC1 ��? *,:DE��g1C���;<�+;j B�?>x *A1�=FP,:;<,/F 0<F����������(C<���?N�"?N<,:I/,: �y����� ¦ 0 \ r ¨ � u��+�f"?I/IJD+�3L<�+% e ,: �AN<I:�3D#O!I/�+;<.? �A rm"$;<L ��"$ *��0 ¦ � 2 . 29c %����f_ �1ct�?4�b "?;<L � � !�;1,: *,:��; �32 �?� ¨{2 
 ¦ 0 ¨ ,/%~"(;1��;3��;1��.j"$ �,:u?�"?;<LM;1��;3��,:;<D�����"?%�,/;<.E>Q0<;<D+ �,/��;G�?> 0 >Q�?�k"?I:I � `[0 � o c "?;<L 
 ¦ 0 ¨ S � >Q����0T� o c1e A<�����o ,:%� �A<�BD#A�"?;<;1��IJD�"?C<"?D�,9 �y 2


 ¦ 0 ¨ ,/%f,/;1L<���+L "MFK�����pD+��FKC<���+A<��;<%�,:u?�q ��3�?I~ *A<"?;zD#A�"?;<;<�+InD�"?C�"$D�,: �y c "?I: �A<��0<.?A¥,: f,:%
D��?;<%�,:L<����"?N<I:yKFK�����(L<, � D+0<I: 8 *�=%� *0<L3yG>Q��� .���;<�+�*"?I�D#A�"?;1;<��I:% e ,: *AGFP�+FP����y ¦ ,:;<D�I:0<L<,/;1.E *A1�
	 ��, ¨�2 & �����(��0<�lN<,:;�"?��y�D#A�"$;<;<��I:% e ,: �Az"?L<L<,9 *,:u?�=%� *"$ *,:��;�"?��y}����.?�3L<,:D ;<�?,/%�� c  e �}N���0<;1L<%


���
��
/�������� /���
���
����! �"$#&%('���"�
��)
+*,
�*, -"�./�0
1')'2�3� /��4�5
��('�687:9<;>=?%�'2�4 ���
�@�/����)��.BAC�5 �D�� /��$�0 �DE"?/��)
1'�FG') 

o/�



>Q��� 
 ¦ 0 ¨ "?���pO);1� e ; 6  �A<�p�*"$;<L<��F D��)L<,/;<.MI:� e �+��N���0<;1L ¦ ��, @ � ¨ _ �?4$b "?;1Lz �A<�q%�C<A1�������
C�"?D#O!,:;<.P01C<Cs�+��Ns��01;<L ¦ � 7 � � ¨ _ � ��bd2 Q
# !#���Q� � � 

� � � = ' ¤�� � % ���b�D$ ' ��� � ��� )V����� ! � �
	 ��� � ��� <�
���� & =�� % ����� � �b� ! ���
� % ' � � ����	 � �Q� ! � ��	 ��� � � #�� 
���� ¤�� � � � @#. ;�:/+<;=7-7>,�2 PQ583V+�;NHNH=583
58O=,�0�3C;=365C@#7D;=.�E\,�. �9%@IH=5C:�7>@#5A0�,�H%,/0�:�.F56n�,YHenIE �5�! �#" � � 6�$ w �&% w � Jw � & S


(' ¦ 0 ¨ ` 
 ¦ 0 ¨ ` 
 � ¦ 0 ¨ \ ¦d41254�§j¨
P}+-,�.M,


)' ¦ 0 ¨q�S %�01C�+*-,.*�& " � A 0 
 
 p J r� ¦ A ¨ $ \

 � ¦ 0 ¨��S %�01C,./)� " � A 0 
 
 p J r� ¦ A ¨ $ \


 p J r� ¦ A ¨��S I/,/Fw � J � 
 p w r� ¦ A ¨ � \;=7DH

 p w r� ¦ A ¨q�S � %�0<C

� �
�r I:��. Q x

0 �2143��
� x
5 �6187 � � � � ¦ Z w ¨ �! � " � � ¦ V wYX Z w ¨

�� ¡29 � & O , � ¦d41254 e�¨
o A<�}"?N�� u�����, @ � "$;<L � 7 � � >Q�?� 
 ¦ 0 ¨ "?���M *,:.�Aj e A<�+; 0 � 0;:<' cne A<�+��� 0;:<'q,/%= *A1�
D���,: �,/D�"$I �*"� *�B.�,:u?��;HNjy

0;:<' �S>= 
 p J r� ¦ A ¨
= A

?????? , � & �
 -�5�0. .A@2@ 
�" /�� # �� �D 
�"CB  �.4�5#4' �� :7:9<;>= �
/��;B 
>
�@�/-*,%0�4
1#�9 ' 
�
��! -"�
�@�/-*D@4�0
(E F&6-G+H&6#IKJ46AHML+N!=PO
QSR �4
�')
TB  �.4�5#5')/-����. /�����.:�4 -�(# �! -"�*, -"�
VU-
��4
�"?/��G#&%(')��")
��)
>�3� /-�4�4
��(' D�%0�)��*,
�*, -"�.WO

o?4



�(�$ *�z"?I:%��  *A<"$ M>Q���m��01�MN<,/;�"$��y "?L<L<,9 *,:u?� ;<��,:%��¥D#A�"$;<;<��I:% c 
 p w r� ¦ A ¨ ,/%H"$D#A<,/�{u���L Njy  *A1�
0<;<,9>Q����F ,/;1C<01 qL<,:%� *��,/N<03 *,/�?; � � � ¦ Z w ¨ S � �!w >Q�?�q"?I/I�Z w � � � \ � � w c %�,/;<D+�M *A<�MD#A�"$;<;<��I:%"?���E%�y3FKFK�+ *��,/D 2 ��0<�� �A<����FP�?��� c<e A1��;� �A<�E;1��,/%���,:%|" *�"?��O?� u}%���01��D�� c 
 p J r� ¦ A ¨ "?L<FK,: �%�"?;
�{g3C<����%�%�,/�?; "?% >Q��I:I/� e %B_ �?41c � e b�2
# !#���Q� � � 

� � � = 'A&�� @#.U;�:/+<;=7-7>,�2 PQ583V+*nI587D;=.FEK0�3 ;=365C@#7D;=.FE ,�.C9%@IH=5C:�J�;=.MLN@#O\7>@#5A0�,UPQ5838+36.Y;=7<0�58365C@#7 R ;=36.�5{a _ � h i b ;=7DH r � ^ @#2jH�H=5A0�3
.F56nI1%3
5C@#7 � p w r S


 p J r� ¦ A ¨ SWA � AtI:,/Fw � J �r � �� ¡29 ¦ � p w r ¨ S[A � ¦ � 
 A ¨ I:��. Q � ¦ A ¨ \P}+-,�.M, I:,/F w � J ¦ � C�r ¨ � � ¦ � p w r ¨ 5A0q38+-, �����;jy),x��;j �����Cjy �*"$ ��H_a� e b @ ^ 3V+-,~J�;=.MLN@#OW7>@#5A0�,�PQ5838+Z<;=. ; R ,�3 ,�. 
 ] 
�; � ;=7DH 
��S � k S
� � ¦ � p w r ¨ �S �� � 
 I/��. � x � � " � p w r ¦ � w ¨ $ ��� \;=7DH � ¦ A ¨ 5A0~3V+-,~2j;=.
9%,/0�3g,�5j9%,�7-O#;=241",�@ ^ 3V+-, R ;=36.F5{a _ � &�� p & O , rhai b �

o A<�}"?N�� u?�M���+%�0<I9 K"?I/%��¥L<,/����D+ �I:y A<��I:L<% >Q��� * "?��O$� u ;<��,/%��M%���01��D��+%q�?>'����L<�+�R> ¦ D 2 > 2:c
_ � e�b ¨{2 j'��;<D+� c >Q���E �A<��Gf��, ¦Qe A1��%��M;<�?,/%��GC<���)D��+%�%=,:% �?>'FK��FK����y > ¨�c  *A<�[��, @ � "$;<L
� 7 � � N���0<;<L<%8��; 
 ¦ 0 ¨ D�"?;KN��'����"?L1,/I:yE��N1 *"?,/;1��LP"?;<LqD�"?I:D�0<I/"$ *�+Lq0<%�,:;<. 7 ����C���%�,9 *,/�?;<% 412 �"?;<L 412 �32

o �



����� � ����� �"! # 6���)���) 0 7 ��
	)2� 9 '�������)2��� � ��' � )*# � !
	
� � ;1�{g) �%� *0<L3y`" C�"$�� *,:D�0<I/"?�¥D�"$%�� �?>G �A<� Gf��, c  *A<� 0<;<,9>Q����F �!0<��0<����N�"$%���L D#A<"?;<;<�+I¦ � Gf��, ¨{c Njy !3g1,:;<. 
 S � < , 2 � 29c�e �z��C����*"� *�¥��;  �A<�z�)01��0<�zD��+I/I:% e ,: �A ���!0�"?IfC<����N�"��
N<,:I/,: �y � C7> 2po A<� � Gf��, N<I:�3D#O  *�*"$;<%�,9 *,/�?;¥���f;<��,:%��qC<���?N�"?N<,:I/,: �y 7 � p M?r �HT w S V w X P w S
Z w � S 7 � p M?r �$v w S � w � \ e A<�+���=��h~S2Z�h�\gV$h \ �?>x �A<� � Gf��, D�"?; Ns�E�{g3C<����%�%���Lz,/;} *�+��FK%
�?>+> c �k�i� "?;<L1,���� >Q���?F ¦d432 � o?¨ "?;<L ¦d412 � §j¨ "$%�>Q�?I/I/� e % 2

_ ����� N<I:�3D#O!I:��;<.? �AHra`[> c
7 � p M?r �$v w S � w � S � w��
	 � � � &i � � _ 4 ,��?�& � ,��?� 
 ¦ � � �k�i� ¨�b � 	 � � � &i � � _ 4 ,����& � ,���� 
 �k�i� b� w$� &i � � _ � 
 4 ,����& � ,���� b �/¦d41254 �j¨

_ ����� N<I:�3D#O!I:��;<.? �AHr��[> 
 � c
7 � p M?r �$v w S � w � S � p M?r w�h �NM�O & ��� ��

c h/� &h/� M ,��?�& � ,��?� 
 �k�i�� 
 > ,����& � ,����
� ����
�C	

��� ��
% > � c h/� &h/� M & ,��?�& � ,��?� 
 ¦ � � �k�i� ¨� 
 > ,����& � ,����

� ����
& � �
	

\ ¦d41254 �j¨
e A<�+����� p M?r ,:%�.�,:u?��;HNjy ¦d412 � e�¨�2

�3,:FP,:I "?��I:y c >Q����F ¦W412 �=�j¨{c  *A1�GD�"$C�"?D�,9 �yz�?>k �A<� � Gf��,`,/;z *�+��FK%E�?>�> c �k�i� c "?;<L&,��?�E,:%
.�,9u���;}Njy

o�p M?r� 	 � v S � � Mx
� � � � > : ¢ � p M?r� |

  �! : ,����& � ,���� 
 �k�i�� 
 > ,����& � ,����

(


) \ ¦d412 � � ¨

e A<�+����� p M?r� ,/% .?,:u��+;HN!y ¦W412 ���j¨{2
opo



< �c$ $ %>= '�� )(+-,�� ? d A�PQ583V+ R , R @#.�E @#. H%,�. > ;=7DH�38+-, ? d A�PQ583V+ R , R @#.�E @#. H%,�.
> 
 � ;=7DH 
 S � +<;=O=,�56H%,�7-365C:Y;=2QnI2A@�:/L�3
. ;=7<0�58365C@#7�ZD.M@=n/;NnI58245836E ^ @#. _bac,YHed f`h ;=7DH A @#.��38+-,�./, ^ @#.M,�38+-,~36P @[:/+<;=7-7>,�2
0 +<;=O=,�56H%,�7-365C:Y;=2 :Y;�Z<;%:�583
El1%7DH%,�.?3V+-,�;Nn�@#O=,�:/@#7DH=58365C@#7<0I�
# !#�>��� � A1��; 
 S � c1e �E�?N1 #"?,:; c >Q����F ¦W412 � o�¨ "?;<L ¦d432 � §�¨{c

_ ����� N<I:�3D#O!I:��;<.? �AHra`[> c
7 � p M�O & r �$v w S�� w �
S � w$�
	 � � � &i � � _ 4 ,����& � ,���� 
 ¦ � � �k�i� ¨�b � 	 � � � &i � � _ 4 ,����& � ,���� 
 �k�i� b� w�� &i � � _ � 
 4 ,����& � ,���� b � ¦d412 � � ¨

_ ����� N<I:�3D#O!I:��;<.? �AHr�SW> 
 � c
7 � p M�O & r �$v w S � w1� �S�� p M�O & r
S � M�O & �
	 � ¡ �� � &i � � " 4�� %�.& � � %�. 
 ¦ � ���
	�� ¨ $ � 	 � ¡ �� � &i � � " 4�� %�.& � � %�. 

�
	�� $� Mi � � % � 
 4�� %�.& � � %�. &S�� p M?r w�h �NM�O & �� �

c M & � %�.& � � %�. 
��
	��� 
 > � %�.& � � %�.
�
��

�
	
�� �
% > � c M & & � %�.& � � %�. 
 ¦ � ���
	�� ¨� 
 > � %�.& � � %�.

�
��

& � �
	 �J¦d412 � ��¨
_ ����� N<I:�3D#O!I:��;<.? �AHr��[> 
 �)c
7 � p M�O & r �$v w S�� w3�
S�� p M�O & r w�h �NM�O Q �� �

c h/� &h/� M � %�.& � � %�. 

�
	��� 
 > � %�.& � � %�.
�
��

�C	
�� �
% > � c h/� &h/� M & � %�.& � � %�. 
 ¦ � ���
	�� ¨� 
 > � %�.& � � %�.

�
��

& � �C	
S�� p M?r w�h �NM�O & �� �

c h/� &h/� M � %�.& � � %�. 

�
	��� 
 > � %�.& � � %�.
�
��

�C	
�� �
% > � c h/� &h/� M & � %�.& � � %�. 
 ¦ � ���
	�� ¨� 
 > � %�.& � � %�.

�
��

& � �C	¦d412 � 4j¨
o?§



� yqD��?FPC�"$��,/;1. ¦d412 � � ¨-e ,: �A ¦W41254 �j¨{c "$;<LPD+��FKC�"?��,:;<. ¦d412 � ��¨ "$;<L ¦W412 � 4j¨-e ,: �A ¦W412 4��j¨{c�e �D��?;<D�I:0<L<�q *A�"$ � *A1� � GB��, e ,: �A�FK��FK����y¥�?��L<�+� > "?;<L  �A<� GB��, e ,: �A�FK��FK����y¥�?��L<�+�
> 
 � "?;1L 
 S � A�"�u���,/L<�+;! �,/D�"?I N<I:�3D#OK *��"?;<%�,9 *,:��;mC<����N�"?N<,:I/,9 *,/�+% >Q���  *A<�B%*"$FP�B�k�i� "$;<L
,���� 28o A!0<% c  *A<�f e �PD#A�"$;<;<��I:%(A<" u?�B,/L<�+;! �,/D�"?I D�"$C�"?D�,9 �yM0<;<L1���� *A<��"?N�� u��BD���;1L<,: �,/��;<% 2 �

����� �"!#�%$ = ' & )(+-,l:Y;�Z<;%:�5836E o�p M?r	 � v @ ^ 38+-,�? d A 5A0~0�36.�5C:�3624E[587>:�.M,Y;#0�587%9�587 > ;=7DH :/@#7 �O=,�.
9%,/0�3�@�;�245 R 583 ^ @#.X_bac,YH d f`h S A @#.~;=7DH � ` 
 ` � �
# !#�>��� � �?� !1g3��Lz���`� "?;<L ,���� c  *A<�ED�"?C�"$D�,: �y}�?>� �A<� Gf��, ,:%|"P>Q01;<D+ �,/��; �?>nFP�+FP�?��y
����L<��� > "$;<LHC�"?�*"$FP�{ *��� 
 2�@ �{ o�p M?r	 � v ¦ 
 ¨ L<��;1�? *�B *A<�BD�"?C�"?D+,: �yM�?>@ *A1��Gf��, 2�o A!0<% c >Q�?�
� � 
 � � c3e ��A�"�u��

oqp M?r	 � v ¦ 
 ¨ � o�p M?r	 � v ¦ � ¨`¦ Njy o A<�+�����+F 412 � ¨
S o�p M�O & r	 � v ¦ � ¨ ¦ Njy @ ��FKFP" 412fo?¨� o�p M�O & r	 � v ¦ 
 ¨ ¦ N!y o A1��������F 412 � ¨#� ¦d412 ��� ¨

� A<�+; 
 S � c<e �BA�"�u��
oqp M?r	 � v ¦ � ¨ � oqp M?r	 � v ¦ � ¨ S o�p M�O & r	 � v ¦ � ¨{� ¦d412 � o�¨

� A<�+; 
 S � c<e �BA�"�u��
oqp M?r	 � v ¦ � ¨ S o�p M�O & r	 � v ¦ � ¨ � oqp M�O & r	 � v ¦ � ¨�� ¦d412 � §j¨

ope



o A!0<% c  *A1��D�"?C�"?D+,: �y o�p M?r	 � v �?>~ *A<�
Gf��,�,:%�%� *��,/D{ *I:yG,/;<D+����"?%�,:;<.q,/;1> >Q��� !1g3�+L �k�i� c ,��?�
"?;<L � ` 
 ` � 2 �3,:;<D��K� o p M?r	 � v � ,:%(,:;<D�����"?%�,/;<.G"?;<L 0<C1Cs�+�lNs�?0<;<L<�+L ¦ Njy � ¨{c  *A<�EI/,:FP,9 �?>o�p M?r	 � v �{g3,:%� *%'"?% > � � 2 �

��� � 687:9 9 ��/���� � � 	��")2! 

��
 9 ��/���� � � 	 �4��� ��'�)2! 9 '����10
��)*��
 �8� ��' � )2# �"!
	

��;B *A<,:% %���D{ *,:��; c e �nD��?FPC�"$���n,/;l �����FK%J�?>3D�"?C�"$D�,: �y| *A<� Gf��, e ,9 *Af *A1� �+*-,�, _ ��bdc  �A<� 	 ��,
_ 4 e�b "?;<L "HC�"?�� �,/D+0<I "?�|%�y)FPFK�+ ���,:DpD�I "$%�%��?>  �A<�P� ��,: �D#A<FG"$;¥D#A�"?;<;<�+Il_ �/��b 01;<L<����,/L1��;j *,:D�"?I
D#A�"?;1;<��IJC�"?��"?FK�+ *�+��% 2
�������@? ����� �' "�U� C ��	��g���N%���%'
 ���#	�� ��
 ��� 
�������� � ��	��� "!�� ��	 ��%' (	 �

	'
�)

o A<� ;<�?,/%���C<���)D��+%�%��?>  *A1���"*-,�, ,/%-%� #"$ �,/��;<"?��y "?;<LpA<�+;<D�� ,:L<��;j �,/D�"$I/I:y�L<,:%� ���,/N101 *�+LH_ � b <  *A1�
D#A�"?;1;<��I��5%'�k�i� "?;1L ,�����"?���B"$%k>Q��I/I:� e % 6 �k�i� S[AG"?;1L ,���� S:I�C ¦ � 
 I ¨{2 �8yMD���FKC�"?��,/;<. *A1� � Gf��, e ,9 *A� �A<�m�+*-,�, ,/;  �����FP%��?>�N<I:�3D#O  ��*"?;<%�,: �,/��;tC<���?N�"?N<,:I/,: �y c@e �m��N3 #"?,:;  *A1�
>Q��I:I/� e ,/;<. ����%�0<I: 2
����� �"!#�%$ = ' = )(+-, �0? d A ;=7DH 3V+-, � J A A ;=.M, 56H%,�7-3
5C:Y;=2 ��56�6,I� S 38+-,�E +<;=O=, 3V+-,�0I; R ,nI2A@�:/L 36. ;=7<0�583
5C@#7�ZD.M@=n/;NnI58245836E ^ @#.�38+-,~0I; R , R , R @#.�E[@#. H%,�. >TS dgfih ;=7DH A @#.I��)(+-,�.M, ^ @#.M,

o=�



38+-,~3
P @[:/+<;=7-7>,�2
0m+<;=O=,�56H%,�7-3
5C:Y;=2b:Y;�Z<;%:�583
El1c7DH%,�.�38+-,�;Nn�@#O=,�:/@#7DH=58365C@#7<0I�
# !#�>��� ��;H *�+��FK% �?>+> c �k�i� "?;<L1,���� c  �A<���"*-,�,^N<I/�)D#OG *��"?;<%�,: *,:��;MC<����N�"?N<,:I/,9 �y

7 �+�HT w SWV w X P w S[Z w)� S 7 �+�$v w S � w1� \e A<�+���E��h S[V$h]\^Z�hJ>Q����K~S � \S68686+\ r c D�"?;H��g1C1����%�%��+Lz"?% >Q��I/I:� e %f_ ��bd6
_ ����� N<I:�3D#O!I:��;<.? �AHra`[> c
7 �+�$v w S � w � S � 	#� &i � � % �k�i� 
 4 ,����& � ,���� & � w�� & �
	i � � " ¦ � � �k�i� ¨ 
 4 ,��?�& � ,��?� $� w$� &i � & % � 
 4 ,����& � ,���� & \ ¦d412 � e�¨
e A<�+��� �~�i � � ¦ 6 ¨ �S � ,:> h�� � "?;<L c S c�¦ V w \ Z w ¨ S e ��,/.?A! ¦ � w ¨{2

_ ����� N<I:�3D#O!I:��;<.? �AHr��[> 
 � c
7 �{�$v w S�� w3�
S � w�h �NM�O &  �! ���`� 
�� h/� & ,����& � ,����� 
 > ,����& � ,����

(


) �C	 TUV ¦ � � �k�i� ¨ 
 ¦ > ��� h/� &�¨ ,����& � ,����� 
 > ,��?�& � ,��?�

XZY[
& � �
	

\ ¦d412 � �j¨e A<�+���
� S ����� � &i � � % �k�i� 
 4 ,����& � ,���� & � M � & � ���i � � " ¦ � � ���`� ¨ 
 4 ,����& � ,���� $� M � &i � & % � 
 4 ,��?�& � ,��?� & \

���i � � ¦ 6 ¨��S � ,:> hW� � c ��h S[Z�h \RV$h c "?;<L � h/� & S���h:� & 

68686

 ��h/� M >Q��� K~S2> 
 � \768686+\ r �

,���FKC�"?��,:;<. ¦d432 4 ��¨ e ,: *A ¦W412 � e�¨ "?;<L ¦d432 4 ��¨8e ,: �A ¦W412 � �j¨{c3e �B��N<%�����u��B *A�"$  �A<���"*-,�,
"?;<Lq *A1� � GB��, A�"�u�� 56H%,�7-3
5C:Y;=2 N<I:�3D#O  ��*"?;1%�,: �,/��;pC1����N�"$N<,/I:,: �y >Q�?�x *A<�'%*"?FK��FP�+FP�?��y=�?��L<�+�

o��



> c �k�i� "?;1L ,��?� 2=o A!0<% c  �A<�p e �HD#A�"$;<;<��I:%BA�"�u��K,/L<�+;! �,/D�"?I-D�"?C�"?D+,: �y 01;<L<���f �A<�q"?N�� u?�
D��?;<L<,: �,/��;1% 2 �

��� � � !	� %�

� �'� � o A<�f"?N�� u��f���+%�0<I9 �"?C<C���"$��% "$ !���%� %���FK� e A<"$ %�01��C<��,/%�,:;<.=%�,/;<D+�l *A<�l%�"?FK�
*�"?��O?� uq;<��,:%�� C<���3D+��%�% %�����FK%� *�BA�"�u��'N�����;K.��+;<����"$ *�+LGNjy= e �EL<,�� �+���+;! 8��g1C�����,/FK��;j *% 6  *A1�7 �?I:yj"qD��?;! *"?.�,:��; 01��;}%�D#A<�+FP� "?;<LH *A<� !�;<,9 *�B�!0<��0<�E%�D#A<�+FP� 2 j'� e �+u?��� c 0<C���; >Q01�� *A1���������
� �+D+ *,:��; c  *A1�'�+�!0<,:u$"?I:��;<D+�(�?>� *A1�' e �E��g3Cs�+��,/FK��;j �% N���D+��FP�+%8 ��*"?;1%�C�"?����;j e A<��; e �'���!0�"$ ��
 *A1�(����,/.�,:;�"?I�.^SW0 
�� N�"$I/I/%n,:;K �A<�l�"*1,�, 0<��;P%�D#A<�+FP� e ,: *AK *A<�(0<��; ¦Qe ,9 *AKC<����C����� *,/�?;
� �$> ���+LmN�"?I:I/% ¨ ,:;P *A1� � Gf��, %�D#A<�+FP�f"$;<LG *A1�|N�"?I:I/% e A<,:D#AM"?���("?L<L1��LM"?;1LmI "$ ����n���+FP� u?��L
,/;P *A<�f�+*-,�,^01��;M%�D#A1��FK� e ,: *Am �A<�l�!0<�+0<�B,/;G �A<� � Gf��, %�D#A<��FK� 2i� �|D�"?;ML<�+%�D+��,/N��l *A1�
�"*-,�,`01��; %�D#A<��FK�m"?%E"} e �$�£%� #"$.��G��g1C�����,/FK��;j 2 ��;t *A<��!���%� %� #"?.�� e �PL<��D+,/L<�K *� C<,/D#O
>Q���?F  *A1�E����,/.�,:;�"?I�N�"?I:I/% ¦ e ,: *A}C<����N�"?N<,:I/,9 �yR.�C ¦ > 9 
 . ¨�¨ ���k>Q����F  �A<� l� *��"?;<%�,:��;j mqN�"$I/I/%
¦Qe ,9 *APC<����N<"?N<,/I:,: �yR> 9 C ¦ > 9 
 . ¨�¨{2no A<,/% ,/%8���!0<,9u?"$I/��;j  *�E �A<� !<��%� �%� *"?.��|�$>  *A<� � Gf��,�{g3C�����,/FK��;j e A<����� e ��D#A<�)��%�� ��,: �A<���x �A<�k0<��; ¦Qe ,: �ApC<���?N�"?N<,:I/,: �y � � � ¨ ���~ *A<� �!0<�+0<� ¦Qe ,: �AC<����N�"?N<,:I/,9 �y � ¨{2 ��;<L<�+��L c  *A<�E�"*-,�, C�"?�*"$FP�{ *��� 9 ;<�KI/�?;<.���� %�����u���%l"KC<01��C���%�����;<D+�E *A1�
!���%� %� #"?.��|,/%kD+��FPC1I/�+ ���L 2 ��;m *A<�f%���D��?;<LH%� #"$.�� e �fD#A<�3�?%��f"=N�"$I/Is"$ k��"?;<L<��F >Q���?F  �A<�l%��{ e � A�"�u��ED#A<��%���; ,:;} �A<� !<��%� (%� *"?.�� 2 �����  *A<��C<0<��Cs��%���%'�?>�C<,:D#O!,/;<.P"KD+��I/�?�("� (��"?;<L<�?F c<e �
D�"$; u),/� e  *A1�� ��*"?;<%�,/�+;! 'N�"$I/I/% ¦ �?> e A1,/D#A  �A<����� "$��� > 9 ¨ "$% ��0<%� B> N�"?I:I/% c1e ,: �A ��"?D#A ���+L
N�"?I:I-����C<����%��+;j *,/;1. 9 ����LtN�"?I:I/%l"$;<L ��"?D#AtN<I "?D#O N�"?I:I-���+C<���+%��+;! �,/;<. 9 N<I/"?D#O�N<"?I/I:% 2 o A!0<% c
,:> e �qA�"�u��qL<��D+,/L<�+L¥ *�HD#A<�)��%��=>Q����F  �A<�= *��"?;<%�,:��;j BN�"?I:I/%l,:;  *A<� !<��%� B%� #"?.?� c e �pC1,/D#O ��;1�
�?>' *A<� > N�"?I:I/% ¦ ��"?D#A e ,: �A l e ��,/.?A! nm 9 ¨ "$ =�*"?;<L1��F ¦ ���!0<,:u$"?I:��;j p *�zC<,:D#O!,/;<.t" D��+I/I "� 

§ �



�*"$;<L<��F ,:;K �A<� � Gf��, %�D#A1��FK� ¨{c  *A1��;M"?L1LG"�N�"?I/I1�?>  �A�"$ D���I:���n"?;<LP����FK� u��� *A<�'N�"?I:I< *A�"� e "?%p"?L<L1��L?> L<��" e %p"?.�� ¦ ���!0<,9u?"$I/��;j � *� C10<%�A<,:;<.¥"�N<"?I/In�?>k �A<�mD#A<�?%���; D+��I/�?�E,:;! ��� *A1�
>Q���?;! ��$>- *A1� � Gf��, �!0<�+0<� "$;<LHC<0<%�A1,/;<.q *A<�BI/"?%� �N�"$I/I ,:;m *A<�B�!0<��01�E��03 ¨{2

� ��;<�$ *�k *A<"$ � *A<��D+��������I "� *,/�?;=D��)� � D�,:��;j 8�?>  *A<�'�"*1,�, L<�)��%n;<�? nL1��C���;<LK��;qFP�+FP�?��y
����L<����> ¦ ,���� S:I�C ¦ � 
 I ¨�¨-e A<,:I/�k �A�"$ 8�?>� *A<� � Gf��, L1��C���;<L<%8��;KFP�+FP�?��yp����L<����> ¦ %��+�
¦d432 � �?¨�¨{2Mo A1�����{>Q����� c  *A<�K e ��D#A�"?;<;<�+I�FK�3L1��I/%�"?���PL1, �s�����+;j =,/;t *A<�+,/��C�"?��"?FP�{ *�+��,IH�"$ *,:��;<%
"?I9 *A<��01.�A  *A<�+,/�pN<I:�3D#Ot *��"?;<%�,9 *,:��; C<���?N�"?N<,:I/,: �,/�+% "?;1L D�"?C�"?D+,: *,:��%p"$���H,/L<�+;j *,/D�"?I�01;<L<���q *A1�
%*"$FP�L> c �k�i� "?;1L1,��?� 2

������F o A<�+�����+F 432 4 "?;<L^_ � bdc  *A1�P>Q��I:I/� e ,/;<.H"$%�y)FPC3 *�? �,/DK�{g3C<���+%�%�,/��; >Q��� o p M?r� 	 � v D�"?;
N����+%� *"?N<I/,:%�A<�+L}"?% > "?C<C1���j"?D#A1��%�,/; !<;<,: �y e A<,/I:�fO?���+C<,/;1.G�k�i� "?;1L-,���� !3g1�+L 6

I:,/FM � J oqp M?r� 	 � v S � ��� &� |

 ¦ � ¨ ��� ¦ � ¨#c � \ ¦d412 � �j¨
e A<�+��� |

 ¦ 6 ¨ ,/%' *A<� N<,/;�"$��y ��;j *����Cjy�>Q0<;<D{ *,:��;¥"?;<L ��� ¦ � ¨ ,:%( *A1�pNs�{ #"GC<����N�"?N1,/I/,9 �yHL<��;1%�,: �y
>Q0<;<D{ *,:��; ¦ CsL3> ¨���� � 	 ¦�
j¨
��� o������ ����������� o��������! #"$�&%�'(%*),+- #+.'#/�021 3�4 �65 ��798;:*'=<#>*8;:�'?%�@�A
� 1 5 ��7?3;4CBD< 5 ��7?8;:�'=<E>�8;:�'.F����G+��!�

���H5 
I<C1J��� � 	*5 
I<K1 L 5 06M � <L 5 0N< L 5 � < 5 �O7P
I<RQ ��S&T�U 
 Q 	 S&T�U ��V W � TYX 5 
I<[Z
��"�+-'#+ � V W � TYX 5 
I<OA�+.@�:� (+./O #"�+\�]@�A��!^_%� #:�';`ba�@c^- (�!:�@d:�@d ("�+\/#+[ 6�e�cZ.�.�f�
g '#:�)ihO"�+.:�'E+.) jc�lk��m�m+n@c:* (+d ("&%� 5 jc�G� �I<o�]/,%*@pac���N+-'rqs:�a�@cAp:*`D ("�+2^_%*��%*^.�t vuP:*`9 ("c+
� G 3O8w`b:�'�%yx��!z*+.@n{|�

} �



������� ) ) % ��� =��
	 g :�'� ("c+
/#%*),+
{|��3�4KB %*@�An8;:�'.�
� Q
� U	������ � Q�� U��� ��� 5 ��"�+-@n��� 
 � ��<=Z 5 jc���*�I<

%*@�A
� Q
� U	������ � Q
� U��� ��� 5 ��"�+-@ 
 � � <�� 5 jc������<

# ��� � � 5 jc���*�I<;%*@cA 5 jc�
� ��<;^_%*@2qs+
:*qc =%*�!@�+.AdA��!'#+-^- "!tu `b'E:�) hO"�+-:�'#+-)r/ jc�t�
%*@�A$jc�Gjc� �

#%$&#%$(' )�*,+ �.-0/�1324*65 �71(8�9:8;9.<>=?13@@EA<�/B8DCFEG@3@H1I*0848J)�9.-K5L5.<M@

hO"�+9@c:��]/E+?��'E:�^-+./#/;:*`� ("�+ 	 4C8 "&%*/m�]@BN�@��! #+D),+.),:�'Eu,�!@r ("c+9/#+-@�/#+? #"&%� ;�! m"&%*/O%*@ �]@BN&@c�! (+
A�+-�N+-@�A�+.@c^-u /E ('Ea�^- #a�'#+$/#�!@�^.+2�! ,�]/,% "��]AcA�+.@POn%*'RQ�: z ^="�%*�]@ � hO"�+.'E+-`b:�'E+*�%Q @�: �S!]+-A�x�+2:*`
 ("c+6�]@4N&@��! #+ ��%*/E ?�]/ @�+.^-+./#/#%*'Eu$`b:�'� ("�+ ^_%T!!^.a�!]%� (�!:�@�/�:*`  #"�+ 	 4C8 @�:��]/E+ +-@I ('#:*� u$'(%� (+o%�@�A
^_%��&%*^.�t vu��VUv@ ��'(%*^[ (�!^.+*��%WN�@��! #+D�&%�/E m�]/Ca�/#+-A  (:6%*����'E:YX��!) %� #+D/Ea�^=" ^.%T!]^-a�! %� #�]:�@c/.F % /E^="�+.),+
`b:�' /Ea�^=",^_%T!!^.a�!]%� (�!:�@o�]/���'#:��s:�/E+.A,q uZO$a�/E"�Q �]@r%*@�A,3�%*'I[ � %_z �]Ad��j]\��&q�%*/#+-A,:*@,�!@�^.'E+_%*/E�]@�xT!!u
 (�!x�"I a����s+.'9%�@�A^!!:��m+.' qs:�a�@�A�/ 5 ^��e` �t�s%T!]/E:, #"�+  #"�+.:�'E+- #�]^_%F!�/E (acAcun�!@ �ek_\�� <[�6Uv@ �&%*'  (�]^-a�! %�'.�
�! �]/
/#"c:���@��!@w��j]\��C ("�%�  #"�+ 	 4C8 ^_%*�&%�^.�! vu ^.%*@ qs+ :�q� =%*�!@�+.A q u �%`Va � 1b!]�!)dc �Se � c �
��"�+-'#+ � c �]/6Ac+fN&@�+-AP%*/ � c(g1o�
7 
 �ih 
 5kj c!< ���nhO"c+ '(%*@cA�:�) z�%*'#�]%*q�!]+ j c 5ml c S&T <[� `b:*'dnLo k��
A�+-@�:* (+-/� ("�+?��'#:�q�%*q��p!!�! vuy:�`H%6^="&%*@�@c+q! +-'#'#:*'O%� ; #"�+Ln  (" ac/#+*�c^.:�@�Ac�! (�!:�@�+-A :�@  #"�+?��'E+-z �]:*a�/
@�:��!/#+m/(%*),��!]+-/.�����G+��!� j c 5rl c S&T < g1ts 'fu l c&1|�Zv l c S&Txw ����"c+.'#+ l c S&T 1 5rl c S&T=Zy�y�q�.Z l TE<[�zu � c w eci{NT
�]/�),:�@�:* #:�@��!^_%T!|!!u,�]@�^-'#+.%*/#�!@�xy���! ("}n�/E�]@�^-+
 #"�+\q��]@&%�'Eu +-@  #'#:��Iud`ba�@�^[ (�!:�@}h 
 5kj <;�!/�^.:�@�^.%_z�+
%*@�A ^.:�@I (�!@ a�:�a�/�: z*+.'\� ~���Zr~;���f� hO" a�/-�c`b:�',n�o ��� � c ^_%�@ qN+D^.:�),��ac #+.A  #:6��'E:�z �!A�+9%A!!: �;+-'

} k



qs:�a�@�A  #:n ("�+ ^_%*�&%�^.�! vu � `Va � FC�f�e+*�t� � `Va � o � c Fm%*/ZnO�]@c^.'#+.%*/#+-/.�  ("c+ qN:*a�@�A qs+.^-:�)r+-/
/#"�%*'#�s+.'-�ChO"c+
`b:_!|!]: ���]@cx6'#+-^.a�'E/#�!:�@$"c:_!]A�/O`b:�' j c ��j]\����

j c��NT 5ml c <K1�� 5rl cbZ j c 5ml c S&T <#<[Z 5 jc����k�<
��"�+-'#+\ ("�+\'#+-^.a�'E/#�!:�@2`bac@�^- #�]:�@�� 5�� Z � <;�]/OA�+�N&@�+.A$qIu
� 5 ��Z j < g1

	


� 


�
~��,M�
 5 ~��$7G~;��<�M�� 5kj 7G~�� <.� 5 ��7G~�� <�� 5 ��7 j < ��ZP~�� �1 �*Z
5 �O7�
-< ~��rM�
 Z ~�� 1 �*Z j �1 ��Z 5 jc���*jI<

%*@�A
� 5 ��Z j < g1

	


� 


�
~��,M�
 5 ~��$7G~�� <�M�� 5kj 7^~�� < 5 ~���� j <[ZP~;� �1 �cZ
5 ��7 �c< ~�� Z ~;�$1 �cZ j �1 �cZ 5 jc����� <

`b:�'V~�� � j � ~�� ����"�+-'#+�� g16��7��67�
 �KhO"�+\�]@c�! (�]%T!�z*%F!]a�+9`b:�'� #"�+\'#+-^.a�'E/#�]:*@$�!/
j T g1ts 'fu l T 1 � w 1 5�� ~;�rM ~��H< 5�� M ��< S&T Z 5 jc���_��<

��"�+-'#+ � g1 ����
�� hO"c+ '(%*@�Ac:�) /E+�� a�+.@c^.+�u j c w ec�{NT �!/O%�On%*'HQ*: z ��'E:�^-+./#/O���t (" �]@c�! (�]%T!&z�%T!]a�+ j T
%*@�Ad ('#%*@�/E�! (�!:�@ ��'E:�q&%*q��|!]�t (�]+-/

s 'qu j c��NT 1��Pv j c&1J� w 1
	


� 


�
� 7��KZ�� 1�� 5 �cZ#��<RZ
�CZ � 1�� 5 ��Z#��<x� 5 jc��� } <

3mu ^-:�),�&%*'#�!@�x �  ���! ("  #"�+\^_%*�&%�^.�! vu :*`H ("�+"!$#\3�8 ���! #"2{ 1 ��� � Q�� {NT�U�&% ��� �c�m+
%*'#'E�!z�+\%� 
 ("c+\`b:T!p!]: ���!@�xo'#+-/#a�!t _�

')(�* ��� *,+ - �/.103254 { 1|��687:9<;>= 254@?BADC@E 7:F CHGJILK 7:9<;NM 254 6 � `Va � o � Q
� {NT�UO&% ���JP
} j



�W��� ��� Uv@y (+.'E)r/ :�` 3�4KB %�@�Ar8;:�'.�� #"�+O�]@��t (�]%T!Iz*%F!]a�+;`b:*'  ("�+O'#%*@�A�:�)|/#+ � ac+.@�^-+ j c 5 jc���_��<
�]/

j TK1 5�� ~��,M ~;� < 5�� MJ��< S&T 1������d� 5 jc���_\�<
g '#:�)  #"�+9'#+-^.a�'E/#�!:�@ 5 j��
��k*<[�� #"�+D`bac@�^- #�]:�@ � 5 � Z � <C�!@ 5 j��
�*j�<C%*@cA 5 jc����� <R�c%*@cA  ("�+? #'(%*@c/#�! #�]:�@
��'E:�q&%*q��|!]�t vu 5 jc�
� } <[� �;+
:�qc (%*�]@

� 5 ��Z j T#< 1 3�4KB�M 5 � 7P3;4CBD< � 8;:�'-Z$���! #" sK'_� j  1 � 5 ��Z j TE<v�N1 3�4KB
Z
%*@�A

� 5 �cZ j T#<K1 3�4KB � 5 � 7 8;:*'=<[Z2���! #" s '_� j  1�� 5 �cZ j TE< �N1 � 7 3�4KB
Z
��"�+-'#+\ ("�+
	\4m8 8;:�'O�]/Ox*�!z�+-@$qIu

8;:�'m1 � 5 3�4KBp7^~���< 5 ~��27P3�4KB?<3�4KB 5 � 7P3;4CBD< � 5 jc�����I<
hO" a�/.�
�  1|��7
� � h�� 5
j  < �
1|��77u�3�4KB � h��[��3�4KB�M 5 � 7P3;4CBD< � 8;:�' � M 5 � 7P3;4CBD< � h��[�e3;4CB � 5 ��7P8;:�'R<v� w � 5 jc�����I<
� �! #"d)r+-)r:�' u :�'EA�+.' { 1 �
�]@  #"�+�!H# 3O8?�&`b'#:�) 5 jc�e�I�I<;�t �`b:_!|!]: ��/� ("&%� 
� Q
� {NT�UO&% ��� 1|�O7 T

�
� { W � Q

T�U
� h��R� � � 8;:�'HM 5 � 7�8;:�'R< � 3�4KBO�

1 ��7Pu�3�4KB � h��R�G8;:*'�M 5 ��7P8;:�'(< � 3�4KB � M 5 ��7�3�4KB?< � h��[�e3�4KB � 5 ��7 8;:�'=<v� w � 5 jc� } �I<
} �



8;:�),�&%*'E�]@�x 5 j��
����<m���! (" 5 j�� } ��<[���m+ :�qc/#+.' z�+
 ("&%� �  1 � Q�� {NT�UO&% ��� �����]@c^.+ �  � � `Va � �&�m+
^.:*@�^q!!a�A�+  ("&%� � `Va � o � Q
� {NT�UO % ��� `b:*'� ("�+\/(%�)r+\3�4KB %*@cA 8;:�'-� �

g �]@�%T!p!tu�� �! ,/E"�:�a�!!A qs+d@�:* (+-A  #"&%� y��"�+-@ { o k�� � Q
� U% ��� ^_%*@ qN+d+-�! ("c+.' /#)r%T!p!!+.'o:*'
q��!x�x�+.'� #"&%*@ � `Va � ��A�+-�N+-@�A��]@cxr:�@d ("c+\z�%T!!a�+./O:�` 3�4KB\�s8;:�'.�s{ %*@�A��m�

#%$&#%$&# )�*,+��.-0/�1324*65 �71&8;9 8;9.< ��� + + <�8B/�1
	��./�1&8
	 9L+ -K5 )�9.-K5L5.< @

��� ����� C���� )
� +yA�+fN&@c+, #"�+y/Eu ),)r+[ ('#�!^ g '#�t (^="�)r%*@ ^="&%*@c@�+q! ���t ("�� x�:�: A /E (%� (+-/
%*@�A :�@�+yq&%�A /  =%� #+
5#5 � ����<([�� g 8O<;qIu  ("�+ `b:_!|!]: ���]@cx6 ('#%*@�/#�t (�!:�@ ) %� ('#� X :*@$�t (/O/E (%� (+-/

����� �"!$#&%(' � � 1

)******************
+

~ WvW 5 ��7^~ WvW < �,� � � � 5 ��7^~ WvW < �,�
5 ��7^~ WvW <��,� ~ WvW � � � 5 ��7^~ WvW < �,����
5 ��7^~ WvW <��,� � � � ~ WvW 5 ��7^~ WvW < �,�
5 ��7^~NTvT#<��,� � � � 5 � 7}~�TvT#<��,� ~�TvT

-/..................
0

Z 5 jc� } ��<

��"�+-'#+ ~ WvW �]/� #"�+
��'#:�q�%*q��p!!�! vur:*` /  =%_u �]@�xr�]@  ("c+ ^-a�'#'E+.@I ?x*:�: A$/  =%� #+
%*@�A ~NTvTO�]/O #"�+\��'#:�q [
%*q��|!]�t vu :*`K/E (%_u��!@�x �!@n ("�+6q&%*A /  =%� #+*� 3mu$^.:*)r�&%�'#�]@cxr ("c+ !H# 3O8 ���t (" ),+.),:�'Eu �6 #:  ("c+
5 � ����<([�� g 8 �!@  (+.'E)r/O:�`  #"�+ ��'#:*q&%*q��|!]�! vu,:*`�%*@2%*'Eq��! #'(%*' u @�:*�]/#+ /E+�� a�+-@�^.+��s�m+\:�qc =%��]@  ("c+
`b:_!|!]: ���]@�xc�

} �



� * + +�� - ��� g :�'O ("c+
/#%*),+ 3;4CB %*@cA 8;:�'-�s%*@�Ad`b:�' %*@Iu � 1 ��ZRk�Z � � � �� #"�+ 5 � ����<&[
� g 8
�]/D/E (%� (�!/E (�!^_%T!|!!u �!A�+.@I #�]^_%F!H #:  ("�+ !$# 3O8 ���! (" { 1 �����D+.@c^.+ � � � ��!$# % ' � � 1 � Q�� {NT�UO&% ��� �

� Q�� UO&% ��� � � Q
� U% ��� Z�� { o �
%*@cAN��o �_�

�W��� ��� � +r:�qc/#+.' z�+, ("&%� 
 ("c+rx�: : A /  =%� #+./6%T!p! "�% z*+r #"�+r/#%*),+r/  =%� #�]:�@&%�'Eu ��'E:�q&%*qc�p!]�t vu
5 �*7?3�4KBD<��,�i%*@�An #"�+-u2"&%_z�+
 ("�+ /(%*),+\ ('(%�@�/#�t (�]:*@$�&%� # (+-'#@ �	� +.@�^-+6 ("c+ x�: : An/E (%� (+-/?^.%*@
qs+$^-:�)oq��!@�+.A �]@I (: :�@�+}! %*'Ex�+dx�:�: A /E =%� (+d���! (" /E (%� (�!:�@&%*' uP��'#:�q�%*q��p!!�! vu 5 ��7D3�4KB?<RF  ("��!/
)r%TQ*+-/C #"�+ 5 � �s��<([�� g 8 /E (%� (�!/E #�]^_%F!p!!u\ #"�+D/#%*),+D%�/m% k�[ /E =%� (+ On%*'HQ*: z,^="&%*�]@ 5  #"�+ 5 ���&��<&[ g 8
:�' !H# 3O8����! #"r),+.),:�'Eu ��<[�
�D+-@�^.+ � ��� � ! #&%(' � � 1 � Q
� {NT�UO % ��� %�@�Ar/E�]@�^-+D),+.),:�' uo�]@c^.'#+.%*/#+-/
^_%��&%*^.�t vu 5 hO"c+.:�'E+.) jc�lk�<�%*@�A ���]@c^.'#+.%*/#+-/�^_%*�&%�^.�! vu 5 hO"�+-:�'#+-) jc�!� <[�c�m+ "�% z*+

� ��� � ! #&%(' � � 1 � Q
� {NT�UO % ��� � � Q
� UO&% ��� � � Q
� U% ���
� { o �
%*@�A���o �*� �

�
��� ��������������� � �"! #%$&�'�	��(*)+#�,-�"(.�/,

� +6@�+xX10?^.:�)325476E+ @ a�),+86:9]^84T!p!tu;0=<c+6^'4>254*^89?0=9!+8@ :*`-0=<c+ #%AO8CB50=<�+�	
4C8D4*@cAE0=<c+ g 8CF g :G6
4T!|!H0=<c+8@#+,),:�A�+f!I@.B�0=<�+ ^'4>254*^89?0=9!+8@%476E+ ^'4T!!^.a�!I4>0(+-A"9]@"0(+.6#)3@ :*`�A;4CBJ4�@�A 8;:768F �19!@�^.+K0=<c+
	\4m8L9�@�A�+8@E^86:9]qs+.A qIu `b:�aM6�25476N4*)r+�0(+.6N@8BPO;+.N4Xd~��RQTSB�USGSGS7SIk�4*@�Ad~;��QVS4� �Ik 5 @N9!@�^.+C0N<�+-u
4T!|!]:WOp`b:G6m8;:G6&0(:X6=4*@cx�+ `Y6E:�)ZSMF?[�0#:�SMF �I<&4*@�Ar^'4T!!^.a�!I4>0(+\0=<c+Da]2M2N+.6�4*@�A !]:WOm+86CqN:�ac@�A]@%^�j]\`_
`b:G6	0=<�+6^'47254�^89�0vuR9!@E0(+.6#)3@?:*`aA;4CBb4*@�A 8;:G68F�c !I@E:]BdO	9�0=< ~��eQfSB�USGSGS7SIk34�@�A ~���QbSB� �Ik1B

}�}



0=<c+9a]2]2s+86\4�@�A !]:WOm+86�qs:�a�@�AM@ 0(:�0N<�+9@�:79I@#+?+.@ 0=6E:G2Iu 6=4`0(+ 5 4*@�A <�+-@�^.+�0#: � `Va � <C^-:�@Iz�+86Ex�+
� a]9]^ QD!tuGF

Uv@ ^ek�k`_ B 4,x�+-@�+86N4T! +�X12]6E+8@N@:9]:�@$`b:G6 0N<�+
^'47254�^89�0vu :*` g 6N9?0(^ <�) 4*@d^ <54*@�@c+q!I@	O	9�0N<�4 @N9!@�x_!]+
+86:6#:G6I[ @�0 4>0#+ 4*@�A � x�: :�A @�0 4>0#+8@ 5#5 � B�[�<([ g 8O< 9I@	2]6#: zP9]Ac+.A �
� � � � ! #&% � � Qb[;M s/6fu l � Q [ w

T
�
������� { W

s/6qu l � �NT-Q
	 � �NTYv l � Q [ w !!:�x  s/6qu l � �NT-Q
	 � �NT�v l � Q [ w
M e�
� {NT

� s/6fu l � Q [�Z l � �NT-QTScZ � � � Z l � � � Q S w



T
�

����������� { W
s&6�u l � � � �NT/Q�	 � � � �NT�v l � Qb[�Z l � �NT-QTS�Z � � � Z l � � � QVS w


 !]:�x  s/6fu l � � � �NT&Q�	 � � � �NT�v l � Q [�Z l � �NT-QTScZ � � � Z l � � � QVS w�� 5 jMF } k�<
O	<�+.6#+ 0=<�+ 2M6#:�q54�q]9p!�9�0=9!+8@X4*@�A 0N<�+d^.:�@�AM9�0=9!:�@54T!a2]6E:�q54*q]9|!I9?0=9]+.@\:*`?+.6N6E:G6�@#+ � a�+.@�^-+8@r^'4*@Pqs+
^'4F!]^.aB! 4>0#+.A zP9 4 5 k1F } <�F � +9+-) 2B!]: u 0=<�+%4�qN: z�+ +xX12]6#+.@N@N9!:�@ 0(:y^-:�)32�aM0(+ 0=<�+ ^847254*^.9�0vu,:*` 0=<c+
5 kPB�[�<([ g 8*O	9?0=<
0=<�+%0=6N4*@]@:9�0=9!:�@ 2]6E:�q54*q]9|!I9?0vur) 4>0N6N9 X

����� ��! #&% � � Q
)********
+

~ WvW 5 [�7^~ WvW < ��k 5 [O7G~ WvW <��*k
S4��[ S4�
� SB���

5 [�7G~�TvTE< ��k 5 [�7^~�TvT#< ��k ~�TvT

-/........
0
�

O	<�+.6#+S~ WvW 4�@�A ~NTvT;z>476 u
47@	A�4KB 4*@�An8;:G6Oz>476Eu7F
cC@\+�X12s+.^�0(+.A BHOm+,:*q]@#+.6Ez�+30=<54`0\)r+-)r:G6 u�9!@�^86E+'47@E+8@%0=<�+ ^847254*^.9�0=9!+8@ :*`a0=<c+ !$#%AO8 `b:76

0=<c+\@=4*),+ ���
�V4*@cA ����� 5 @#+.+ g 9!xG@8F�jMFlk1B�j1FljMB 4�@�A jMF�� <�F Uv@ 0N<�:G@E+�0=<]6E+.+ N&x�aM6#+8@.B 0=<�+O^-a]6Ez*+8@
`b:G6 � Q
��� e UO % ��� 2M6#: zP9]A�+ 0=<�+9aM2]2N+.6;qs:�a�@�AM@;`b:G6&0=<�+9^847254*^.9�0N9]+8@C:*` 0N<�+H!$# A�8CFM� : Om+-z*+86.B]0=<]9�@
254>0:0(+.6#@ A�: +8@K@�:70/Om:G6RQ `b:G6-0=<�+ #%AO8P)r: A�+f!cx�+-@�+86N4T!p!tuGBGO	<]9!^ <,Ac+82s+.@�A]@C:�@K0=<c+�z>4T!!a�+O:*` � F

} \



� +�9p!|!]a]@�0=6N4>0(+�0N<�+6+���+-^.0 :*`
0=<�+ ^.+q!|! 25476=4�)r+�0(+86:@ { 4�@�A �P:�@ 0=<c+6^'4>254*^89?0vud:*`/0=<c+ #%AO8
9]@ g 9!xG@8F&j1F
�34*@�A$jMF } F cC@D+�X12s+.^.0#+.An`Y6E:�) h\<�+-:G6#+-) @?jMF?[�4*@cA jMFlk1B]0=<c+ ^847254*^.9�0vu
9]@c^86#+847@#+.@
O	9�0N< � `b:G6/0N<�+�@N4*),+�A;4CB B�8;:G6 4*@�A,)r+-)r:G6 uy:G6EA�+86;{fB14*@�A 0=<�+ ^'472]4*^89?0vu 9]@�^.6#+'4>@#+8@&O	9�0N<
),+.),:G6Eud:G6EA�+869{ `b:G6�0N<�+�@N4*),+�A�4KB 4�@�A 8;:G6 O	<�+.@eS ���P� [GFC�D:WOm+-z�+.68B�0N<]9I@ ! 4>0:0(+86
254>0:0(+.6#@ Ac:�+.@
@c:70
x�+.@�+.6=4T!|!!u"<c:_!]A `b:G6%0=<c+ #%AO8 )r: A�+q!&4>@ 9?0
A�+82s+.@�AM@ :�@e0=<�+ ^-:�@�A]9?0=9]:*@
0=<]4>0@� � [ 5 ^7F�` F?h\<�+-:G6#+-) jMFlk�< F g :G6 +�XM4*)32�!]+ 9]@ g 9]xMFNj1F
�1BdO	<�+-@ �7o [WSMBd0=<c+�@N9?0(a54>0N9]:�@
6#+[z�+.6N@#+.@	4*@�A ^847254*^.9�0vu,A�+-^86#+847@#+.@�O	9�0N< 0=<c+?),+.),:G6Eu :G6EA�+86.F � +C4T!I@E:�9|!p!]aM@:0=6N4>0(+\9!@ g 9!x]F jMF }
0=<c+\4*A54*x*+��E),+.),:G6 u 9]@�^.6#+'4>@#+8@ ^847254*^.9�0vu�� 5 `b:G6H9!@c`b:G6E);4>0N9]:�@ @�0 4*q�!!+;^ <54�@�@�+q!�@	^ek`_Y< qIu6@�:>0=9]@cx
0=<c+,!I476#x�+ ^847254*^.9�0vu xG479]@\:*`10=<�+8#%AO8 : z�+.6 0N<�+ A ��8 `b:G6 9!A�+.@ 0N9]^'4F! A�4KB F�� :70(+&0=<54`0 0N<�+aA ��8
^'4�@E9!@�A�+.+-AdqN+ !]: :_Q�+.AR4>0 47@�0N<�+\^ <54*@�@�+f! 6#+8@Ea�!�0N9]@�x�O	<c+.@ 9!A�+'4F!�9]@ 0(+.6R!!+'4_zP9]@�xK9�@O+.)32�!]: u�+-A
:�@ 0=<�+$#%AO8?FG0=<M9I@&9]@�AM9]^'4`0(+8@/0N<54>0C+��N+.^�0=9!z*+q!tu +�X12�!]:79�0=9!@�x�0=<c+D@�:79I@#+�),+.),:G6Eu�9]@K0=<c+�@ u1@�0(+-)
A�+.@N9]x*@E9�@\@N9]x*@]9|N&^84*@ 0"!tu qs+.0:0(+86\0N<54*@R9]x�@�:76N9]@cx�9�0OzP9 4K9!@ 0#+86H!]+'4_zP9]@cx]F

h\<�+n^847254*^.9�0vuP:*`�0=<�+ #%AO8CB/0=<�+ 	
4C8 4�@�A 0N<�+ 5 k1BC[�<&[ g 8�9!@�^86E+'47@E+EO	9?0=<p8;:G68FLc�@
@N<c: O�@;9]@ g 9]xMFIjMF�\1B 0=<�+>#%AO8 O	9?0=< { Q k 4*@�A � Qf[WS%<54>@a0N<�+ !I476#x*+8@:0K^847254*^.9�0vu7B O	<c+86#+847@
0=<c+ !H#%AO8DO	9�0N< { Q [ 5 :G6 5 [GB-[�<&[ g 8O< <]47@C0=<c+K@#) 4T!p!!+8@:0D^'4>254*^89?0vuGF � Q�� {NT�UO&% ��� 9I@�@#) 4T!p!!+86
0=<]4*@ � `Va � 47@�2]6#+-A]9]^�0(+.Anq u$h\<�+-:G6#+-) jMF��]F � <�+-@ 8;:G6 Q%SMF?[GB50=<�+ 	
4C8D4*@�AR0=<�+)!H#%AO8
O	9�0N< { Q [X<54_z*+ @�+8476R!tud+�� a54T! ^847254*^.9�0=9!+8@.B59]@�A]9!^'4>0N9]@�x�0N<54>0 9]@
0=<M9I@�^'47@E+ Om+
^'4*@E6#+82B! 4*^-+
0=<c+�	\4C8*O	9?0=< 0=<c+W!!+8@:@ ^-:�)32�!]+xX !H#%AO8*9!` :�a]6�0=476#x*+.0	9I@�0#:34*^ <]9]+[z�+ 4y^'472]4*^89?0vu O	<]9]^ <
9�@
^q!!:G@#+�0#:K0=<54>0�:�`H0N<�+
	
4C8CF g :G6�0N<�+%@=4*),+ A�4KB B]0=<�+\^'4>254*^89?0vu :*` 0=<c+)#%AO8w^'4�@$qs+ +89?0=<�+.6
@#) 4T!|!]+86 :76 q]9!x�x�+.6 0N<54*@e0=<54>0 :*`�0N<�+ 	
4C8 4*@�A 5 k1B [�<([ g 8CB�A�+82s+.@�AM9]@�x :*@ 0=<c+,z>4T!!a�+8@
:*`

} �



8;:G6.Bs{ 4*@cAN� 5 @#+.+ g 9!x]F�jMF�\�< F

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2
0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

BER

C
a

p
a

ci
ty

UQBC, M=1
UQBC, M=2
UQBC, M=5
UQBC, M=10
UQBC, M→ ∞

g 9!x�a]6#+\j1F k �C8�4>254*^89?0vu :*` 0=<�+�!$# A�8 zP@ ����� `b:G6 ����� Q S1F�[GF

} �



0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2
0.8

0.82

0.84

0.86

0.88

0.9

0.92

0.94

0.96

0.98

1

BER

C
a

p
a

ci
ty

UQBC, M=1
UQBC, M=2
UQBC, M=5
UQBC, M=10
UQBC, M→ ∞

g 9!x�a]6#+\j1Flj �C8�4>254*^89?0vu :*` 0=<�+�!$# A�8 zP@ ����� `b:G6 ����� Q S1F �MF

\7S



0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
0.8

0.82

0.84

0.86

0.88

0.9

0.92

0.94

0.96

0.98

1

Cor

C
a

p
a

ci
ty

UQBC, M=1
UQBC, M=2
UQBC, M=5
UQBC, M=10
UQBC, M→ ∞

g 9]x*a]6#+\jMF����C8�472]4*^89?0vu :*` 0=<�+�!H#%AO8wzP@ � ��� `b:G6 ���
� Q S1F S�j1F

\1[



10
−3

10
−2

10
−1

10
0

10
1

10
2

10
3

10
4

10
5

0.8

0.82

0.84

0.86

0.88

0.9

0.92

0.94

0.96

0.98

1

α

C
a
p
a
ci

ty

QBC, M=10, BER=0.16, Cor=0.9
QBC, M=5, BER=0.16, Cor=0.9
QBC, M=2, BER=0.16, Cor=0.9
QBC, M=10, BER=0.03, Cor=0.1
QBC, M=5, BER=0.03, Cor=0.1
QBC, M=2, BER=0.03, Cor=0.1

g 9]x�a]6E+\jMF�� �C8�47254*^.9�0vu zP@ � `b:G6 #%AO8CF

\�k



0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1
0.5

0.55

0.6

0.65

0.7

0.75

0.8

0.85

0.9

0.95

1

BER

C
a

p
a

ci
ty

QBC, M=20, α=0.1
QBC, M=10, α=0.1
QBC, M=5, α=0.1
QBC, M=2, α=0.1
BSC

g 9!x�a]6#+9jMF } �C8�47254*^.9�0vu zP@�A�4KB `b:G6 #%AO8 O	9?0=<n8;:G6 Q%SMF��1F

\*j



0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
0.8

0.82

0.84

0.86

0.88

0.9

0.92

0.94

0.96

0.98

1

Cor

C
a

p
a

ci
ty

QBC, M=2, α=10
UQBC, M→ ∞
UQBC, M=10
(2,1)FC
GEC
UQBC, M=1 (or (1,1)FC

g 9]x�aM6#+\jMF�\ �C8�47254�^89�0vu z1@D8;:G6O`b:G6	A;4CB�Q%SMFUS�jcFT~��EQTSB�USGSGS7SIk�4*@�AZ~��"Q SB� �Ik 5 `b:G6 	\4C8O<�F

\ �



� � ��� ���	� 


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

� �

� + @c+�XP0�����@]@:9! �+.6&0N<�+	2]6"�$#&%]+-)'�$( N]0N0N9]@&)%0N<�+ 	+*-, ).�/ �+0%21P9I4%0N<�+$# A3, ).�4 �+�% FMUv@5�>0=<�+.6
O6�G6" ]@7(8�G6	49)G9:1�+.@ 	;*6,CB]Om+;�0��@M@:0=6=<&�.0C4 #%A>, 0N<54>0?#N+.@:0�472]2M6"�yX19]) 4>0(+.@\9�0'F

���A@ BD,H�-�'! �X�-�0C.D CFE�GIH+� JT��$/��! #��-#%$&,

K �G6 4L)G9:1�+-@ 	;*6,�MY0=<c+ 	+,f9I@ 4E@:2N+��89I4$%N�'47@E+O�$(�0N<�+ 	+*-,f9:(�~�� Q SI<�B O;+5�0��@M@:0=6=<&�.0�4
#%A>, O	<2�G@#+
@&�G9�@#+%2]6=�4�-+8@N@ 9I@	@�0 4>0N9I@:0N9!�84$%!%:P �Q�0%!�7@#+ � 9!@
0N<�++RS<&%!%T#54$� Q_[VU�+89T#&%]+.6�@#+-@]@#+ 0W� 0=<c+
@&�G9�@#+ 2]6"�/�.+.@N@6)�+.@�+.6=4>0#+0 5#XP 0N<�+ 	;*-,CF �12N+��89 NY�'4$%T%TP7BZ)G9T1*+.@ 4�	+*-, O	9?0=<�NBX�+0 2]476=4*),+.0#+86:@

WB2[ BF~��e4*@& d~;� 6E+8@=<&%�0N9]@&)�9!@\#]9�0;+86:6"�G6\6N4>0(+%A�*-]?^`_ba�4*@& \�0�76N6#+�% 4>0N9!��@O�0� +�c.�89!+.@ 0d,��G6W^`_eaPB

\gf



Om+ +.@:0=9!);4`0(+C0N<�+ # A3, 25476N4*),+.0(+.6N@��fB_~ B��PB54�@& N��0N<54>0�)39]@]9!) 9��.+ 0=<�++R;U��S]
%I9!)� � e
[
	 
 � MmsN^ _ea�� s�
������� a <��

@"<2#��E+0��0�0"� 0N<�+;�0��@M@:0=6N479]@ 0N@
A3*N] ��� a Q A3*N]d^`_ea

4*@& 
,��76 ��� a Q ,��76W^`_ba��

O	<�+.6#+ M�[ � 	 < 
 � MmsN^`_ba�� s 
������� a <
9�@-0=<�+O@2�G6#) 4$%I9��.+� 	 0N<5�G6= �+86NRS<&%T%!#54 � Q][ U�+89!#2%]+86  ]9T1*+86=)�+.@&�-+
M �dR;U��\<?#N+�0 O;+-+.@ 0N<�+ 	 [ (8�g%! 	;*-,b4�@& # A3, @&�79I@#+9 M9I@:0N6N9T#&<M0=9T��@]@.B�sN^ _ea 4*@2 ts 
������� a B 6#+x[
@N2s+0��0=9:1�+0%:P<�


 � MmsN^`_ba��6s 
������� a <&Q �
���! !"$#&%('$)$�

s6^`_ea2M 	��I<2%T�g)  sN^ _ea4M 	 � <s 
������� a M 	 � < �
O	<�+.6#+ s6^`_ea2M 	 � <
9I@�)G9:1�+.@F#ZP M+*1F�**<
4*@& s 
������� a M 	 � <
9�@ )G9:1�+.@F#ZP M-,MF�.*<0/bM-,MF �I<�F�1 0N�'4*@F#s+	@N<&�WO�@
M +>F )MF�B1@#+.+.s&6=�G2 �G@N9?0=9!�*@2*1F�� <&0N<54>0 0=<�+ R+U��S] #s+.0 Om+.+.@E4�@�0 4>0N9!��@54>6=P @"�$<]6"�-+%4*@& 
443E476&5 � 1
@"�$<]6"�-+  &� +8@�+76M9�@:0�4*@& �84*@L#s+\+�612]6E+8@N@E+0 "4>@

%I9!)� �98
[
	 
 � M
s-^`_ea��%s 
������� a <

Q : %I9!)� �98
[
	�; ^ _ea4M l ��<<: �

� � %(=(=(= % �$> ���
s6^`_ea2M 	 ' � � � � � 	 � � ' <\%!�g)  s�
������� a M 	 � � ' v 	 � � � � � � 	 ' <

Q :@? ^`_ea&M l <A:
� s ^`_ea ^ %!�g)  s 
������� a M l � � ' v l � < _+�
O	<�+.6#+B?�M � <  �+-@&�70(+.@/0=<�+O+-@ 0N6"�G2ZP�6=4>0#+	4*@& �s 
������� a M 	 � � ' v 	 � <H9I@
0N<�+ #%A>,
�0��@2 ]9�0N9!��@54 %�+.6N6"�76
2]6=�g#54$#]9T%I9?0 PO�$(
@=P ) # �g%C� D [ )G9:1�+-@R0N<�+X2M6#+�1P9T�g<]@E� @=P ) # �g%�@8FGF\<c+.@E0N<�+
) 9!@]9])39H�84>0=9T��@

.JI



6#+� &<&�-+8@	0W�,);4�619!) 9��89]@2)X0=<c+ @E+0����@& 
0(+86E)
� s ^`_ea ^ %!�$)  sB
������� a M l � � ' v l �y< _

MYO	<M9!� < 9�@\9]@& c+82s+.@& �+-@ 0 �$( 	 <>�A1�+86	0=<c+)#%A>, 25476=4�)r+�0(+86:@8F �d�70#+%0=<54>0 9!@L�g<M6�4>2]2]6"� 619]) 4�/
0=9T��@�B`O;+�) 4>0"� <�0=<�+�#]9�0 +86:6"�G6H6=4>0#+8@/4*@2 o@&�G9�@#+3���G6N6E+0% 4`0=9!�*@ ����+bc5�.9]+-@ 0N@ �$( # �70=< � <54*@�@�+�%I@
0"�
)g<54>6=4*@ 0(+-+ 9T �+.@ 0=9T�'4$% @&�G9�@#+C);4>6")G9!@54$%Z ]9�@:0=6:9!#&<10=9!�*@]@
4�@& �9! c+.@ 0=9T�'4$% 2]6=�g#54$#]9T%I9?0=9]+.@ �$(50 O6� �0��@�/
@#+��0<M0N9T1*+;+86:6"�G6:@6M ��@�+.@=< F-�D+-@&�.+>Bg)G9:1�+.@ 0=<c+8@#+6�0��@M@:0=6N479]@ 0N@8B>0N<�+a4$# � 1*+6�72M0=9!) 9��'4>0N9!��@�2M6"�g#&%!+.)
6#+� &<&�-+8@-0W��4*@ �G2M0N9])39H�84>0=9T��@;� 1*+86���@2%TP%0 O6��# A3, 2]476=4*),+.0#+86:@��A� 4*@& �PFCF\<M9I@-9�@-4$� <]9!+�1*+0 
@X<�),+86N9T�'4$%T%TP #ZP @#+��X<�+-@ 0=9 4 %!%TP�9]@&�.6#+.),+.@ 0N9]@&) � o [�4*@& F1>476=PP9!@&) S � S7SGSM[�� ��� S � � � ���S(8�76
+'4 � <L)G9:1�+-@ �fF

����� � C	��#%('� D�
 )+#�,-�"(.�/,

� + +�1>4$%!<]4>0(+�<2� O Om+0%!% 0=<�+�#%A>,w)5�/ �+�%�M �$#M0 479!@�+0 1P9I4�0=<�+ 4$# �A1�+;R;U��S] )39]@]9!) 9��'4>0N9!��@&<
� 0N@ �G6X472]2]6=�!619!);4>0#+8@ 0=<�+ 	+*-, 4$���0�G6= ]9]@&)E0W�E0N<]6#+-+ �86:9�0#+86N9I4 � � <54�@�@�+0%6�'472]4$�89?0 PGB-c?, K B '
4*@& 6#+�%I9I4$#]9!%�9�0 P (8<�@&��0=9T��@�F F\<�+ #%A>,Zc?, K 4*@2 �847254$�.9�0 PP+�612]6E+8@:@N9!�*@]@ 476E+
2]6"�A1P9! �+� 9!@
��+��.0=9T��@]@4,1F�[GF ,�4*@2 ,MF�[7F��]F c %�0N<&�g<&)7<�0=<�+O�'47254 �89�0 P �$(	0N<�+ 	;*6,  &� +8@6@&�70�<]4A1*+
4*@ 4*@ /
4$%:PP0N9!�84$%O+�612]6E+8@N@:9!��@ B\9�0.�'4*@ #N+L �+.0#+86E) 9!@�+0 4$�0��<]6=4>0#+0%:P�119I4 0N<�+�4 %!)g�G6:9�0N<�) �$(K^ , .`_ M @#+-+

�������������������� �"!��#��$&%"�'�����)( *,+ �.-"-0/ �#1320���#1��547698��:��2��;��<=�'>��&��%,�?�&�@�,AB�&�DCE��2,�GF�$#�?�#1��52�H"$&����CE���@�

!=�I�KJ9�����LCE�M����A��7NO�,$P>Q1�2�������A��7JR���#1SCE��CE�"$&T � �:��>IA:F��U�:��H5!3���KJV�����LW������#� % �G�&20�&��>Q132�������AXCE�U�U��A:�Y2��3�D�U��� %
>I$&�I�&��Z����5>I�,$#$&��A�20�&���[N\2,�U�:��H]>Q1�2�������A���^

. .



��+��.0=9T��@ ,MF ,MF�**<�F F\<�+ c?, K � (H0N<�+
	+*-, �84*@E4$%I@=�9#N+;�g#M0=479]@c+0  ]9I6E+0��0W%TP5(Y6"��) M$*1F *�< F
� ^�� _ Q���� � M�[�< � ��� '	
 { ' ��� � M�[�<�
 � M �]F�[ <

O	<�+.6#+�� B � M�[�< B � B � M�[�<�4�@& �
 476#+; �+ � @�+� 9]@ ��+��.0N9!��@ *1F ,MF?[GF
� +2+.)32&%T� P s&6=�G2 �G@N9?0=9!�*@]@ ,MF?[ 4*@2 ,MF *�0W� �g#M0 4>9]@ 0=<�+ ]>,3U A 4�@& �BsL!�A ��@ � M �\<

(8�G6�0N<�+�#%A>,CFd�d�WOm+�1�+.68B s/6"�G2 �G@N9?0=9T��@2,MF * �'4*@�@2�707#N+; ]9�6#+��.0W%:P 4>2]2&%I9!+0 0"�3<M9! & �+-@ 3E476&5 � 1
� <54*@c@�+0%�)5�/ �+0%�@6M @"<2� <K47@ 0=<�+ 	+*-,O< @N9]@2�.+ 0N<�+ @�0 4>0#+ 9�@ @2�70-4? �+.0#+86E) 9!@]9I@�0=9!� (8<c@&�.0N9!��@ �$(]0=<c+
2]6E+�1P9!�g<M@�@:0=4>0(+�4*@& �2]6E+�1P9!�$<]@ %]+�0N0#+868F K �G6	0=<�+ 	+,CB 9T( 	 � QZ[GB 0N<�+ ���G6N6E+8@N2 ��@& M9]@&) @�0 4>0#+�9�@
�.+.6:0=479]@&%:P �J4*@& ;0N<X<]@�0=<�+D+86:6"�G6:@\476#+d�0��)32&%!+.0(+�%TP. �+ � @�+0 \#ZP30=<�+ �0��@& M9�0=9T��@54$%d2]6=�g#54$#M9!%I9?0 P
~ M���<-�$( 4X6"<c@ �$(�� :�[E�.+86=�G@�(8�g%T%!�WOm+0 .#XP;4 ��@c+�@=<&#��E+0��0\0W� 0=<]9�@ @#+ �X<�+.@&�-+S#N+.9]@&)X2]6#+��.+� �+0 
#ZPE45��@�+>Bd9 Fe+7F?B ~ M���< Q��Zu�� � � ' Q S � � � � ��� � � 
 � ' Q S ��� � � 
 Q [ v�� � Q [ w F�F\<c+86#+b(8�G6#+>B Om+
�'4�@ <]@#+�0N<�+ (8�g%T%!�WO	9]@&)36#+.@"<&%?0 ^ [ �>_-4$%!��@2) O	9�0N< s/6"�G2 �G@:9�0=9T��@ ,1F�[�0"�  �+.0#+86E) 9!@�+X0N<�+9]>,3U A
4*@& �BsL!CA ��@ � M �\<�(8�G6�0=<�+
	+,CF
���������! #"%$&"'�)( .+* 
 K �G6�4.� <54�@�@�+0% O	9?0=<d+86:6"�G6:@7(8<2%!%TP5 �+ � @�+0 L#ZPd~ M,�c<+MY@"<&� < 47@\0=<�+
	+,O<�B

� 
 8 �# M � <&Q � D M�[ D � <.-�� M �]F�**<
O	<�+.6#+/-�9I@�0N<�+ @"�g%T<M0=9T��@\�$( 0

�
� { '

~ M21v< �� ��3 * �54 Qb[ � M �]F ,�<
O	<�+.6#+/6E9�@	4K2 �G@:9�0N9T1�+%9!@ 0(+0)*+86	@"<&� <R0=<54`00~ M,��<&Q S 9�@	47@N@=<�),+0 L(8�767��896�F

.��



1v@ �g<]6�6E+8@=<&%�0N@3(8�G6 0=<c+ 	 ,w+86:6"�G6�+7612 ��@c+.@ 0'B5Om+%@#+.0	0N<�+ 1>4$%!<�+ 6 0W�9#s+ 47@>% 476=)�+�4>@@.7SMBUSGSGSMF
K �G6	0=<�+ 	;*-,CB � 
 8 �# M � <7 &��+.@9@&�70�4$ �)39�0 MY0"�O�g<]6�5 @&�WO7%]+0 2)�+ <C45�0��)32&<M0=4$#&%]+ +�612]6E+8@N@:9!��@ �
<�+-@&�.+	O;+ 472M2]6"� 619]) 4>0(+\9?0�#ZP9�'4 %!�0<2% 4>0N9]@&) � 
 � �# M � < (8�G6�% 4>6")�+ 	 M O;+7<]@E+0 	 Q *1[ 4*@& ,@&�70(+� 
0=<]4>0O%I476")*+8691>4$%!<�+.@O�$( 	 6E+8@"<2%�0 9!@ �*@&%TP 4 ) 9!@&�G6F� <54*@&)*+ 9]@ � 
 �!�# M � <E<�B	4*@& O;+n+.)32&%!�AP
s/6"�G2 �G@:9�0=9T��@ ,MF�[ 0W� +�1>4$%!<]4>0(+	0=<�+ 	+*-,p+.6N6"�76m+76M2 ��@�+-@ 0'F �19])39!%I476"%:PGB`0=<�+ 	+*-, �86:9�0N9!�'4 %56=4>0#+
9I@O+.@:0N9]) 4>0(+� #ZP ����) 22<M0=9!@&) � 
 � �

���
(8�G6>%I476")�+ 	 B]O	<�+86E+ � 
 � ���� �Q��	��
 �
�� 
�� �

� �
���� �
{ '
F

c O	9! �+ 6N4*@&)�+O�$( 	;*-,�� 	+,�� <]4*@�@�+�% 2]476=4*),+.0#+86:@�9I@�9!@Z1�+8@�0=9T) 4>0(+� O	9�0=< SMFUSM[ � ,��76
� S1F � 4*@2 SMF�[�� � A3*N] � ['S�� F 1v@ FH4$#&%!+ �]F?[ 4*@& K 9!)G@.F �]F?[ / �]F�[ �]B Om+K2]6E+8@#+-@ 0 0 PP2]9T�'4$%
+�1>4$%T<54>0N9!��@ 6#+.@"<&%?0=@N(8�G6/0=<�+�472]2M6"� 619]) 4>0=9T��@F�$( 0N<�+ 	;*-,�� 	+, )5�/ �+�%I@�1P9 4%0=<�+$#%A>,CF�1v@ 4$%T% B
� 0:0=9]@2) 6#+8@=<&%�0N@S(8�G6 +89T)G< 0S174 %!<�+.@S�$(>,��76 476#+ @N<2� O�@ M8(8�$<]6 (8�G6�0=<c+ 	;*-,b4�@& (8�$<]6 (8�G6�0=<c+
	+,O<�F F �
9!%!%T<]@:0N6=4>0#+�4 6#+84$%I9�@:0N9!��@E+.0:0=9]@2)]B�0=<�+ 1>4$%T<�+8@S� ( 0N<�+K25479�6FM ,��G6.B A�*-]D<d(8�G6+,�47@E+8@��
4*@& �� 9!@ F
4 #&%]+ �]F?[KO;+.6#+.� <&�G@E+.@ 0"�d);4>0"� <"0=<�+F�0�*@& ]9�0N9!��@M@ �$(a0=<�+F�0�76N6#+�% 4>0#+0 ] 4AP/%!+89!)7<
( 4$ ]9!@&).� <54*@�@�+�%H@�0W<& M9]+0 E9]@ ^ ���1B K 9!)]F I1F M8#�< _ O	9�0N<n@&�76#) 4$%I9��.+0 � �72]2&%]+.6>(Y6#+��X<�+-@&�89!+8@ � (/SMF?[
M8( 4>@:0>( 4$ ]9!@&) <�4*@2 ES1F SGS1[OMY@"%T� O ( 4$ ]9!@&) <�B16#+.@N2s+0�.0N9T1*+0%TP7F
� + � 6N@�0 �g#M@#+86Q1�+ 9!@ K 9T)G@8F �]F?[ 4�@& �]F *
0N<54>0 M [ � 	 < 
 � M��-^ _ea ��� 
������� a < )5�*@&�70W�*@]9!�84$%!%:P

9]@2�86#+847@#+.@C9!@ 	 #N+b(8�G6#+X47@QP�)32M0"�70=9T�'4$%T%TP ����@Z1�+.6")G9!@&) 0"�30N<�+ R;U��S] Fd� +.@&�-+ #ZP � <&�/�G@N9!@&)30"�
)39]@]9!) 9��.+&0=<�+7R;U��S] 0"� � 0/0=<�+ 	;*-,�1P9I4%0N<�+ #%A>,CB7Om+ 476#+\9!@& �+.+� 34$ & ]6E+8@N@:9]@&)%0N<�+\O��G6:@:0�/
�'4>@#+3@"�.+-@5476:9!�]B 47@;(8�G6 � @]9?0(+ 	 B 0N<�+r@2�G6#) 4$%I9��.+� 	 0=< �G6= �+86+RS<&%!%T#54$� 5 /VU�+.9!#&%!+86  ]9�@:0=4*@&�.+ 9�@
@#) 4$%T%]+86�0N<54*@e0=<�+5R;U��S]Z4*@2 0=<X<]@+PP9]+0%T ]@ 4L��%!�G@E+86 @:0 4`0=9I@�0=9T�'4$% ) 4>0W� <�#N+�0 O;+-+.@ 0N<�+30 O6�
� <54*@c@�+0%�@8F � +2@�+�6P0r@&�70=9T�.+ 0=<]4>0 0=<�+ 1>4$%!<�+.@F�$(C0N<�+d) 9!@]9]) <c) R;U��S] 9]@ K 9T)G@8F �MF�[ / �]F *

.��



476E+ %]+.@N@�0=<]4*@ SMFUSM[ (8�G6%4 %!% �'47@E+8@8B +762�-+82M0;(8�G6 ,�47@#+�� MY@#+-+ M � < 9]@ K 9T)]F �]F�**<�F cC@ 4 6E+8@"<2%�0'B
Om+ �g#]@E+86=1*+R4 @:0N6"��@&)�4$)G6#+-+.),+.@ 0K9!@ c?, K B��847254$�.9�0 P 4*@& �+.6N6=�G66+76M2 ��@�+-@ 0=@ 9]@ K 9!)G@.F �MF ,�/
�]F?[�� M 0=<]9�@5#s+8<54 1P9!�76 O 47@ 9]@2 �+.+� �g#]@#+.6=1*+0 (8�G6 4 %!%7�0��)32&<M0=4>0=9T��@]@(<�F 1v@*25476:0N9!��<&% 476.B 0=<c+
1>4$%!<c+O�$(\0N<�+\R;U��S]�(8�769,�47@E+ � O	9�0=<�,��G6 Q%SMFUSM[!,M[;9I@ %!+8@:@�0=<54�@L[WS ��� O	<M9!� < 9]@& M9!�'4`0(+8@
+�64�-+0%!%!+.@ 0m);4>0"� <]9]@2)S�$( 0N<�+ 0 O6�
)5�/ �+0%�@8B 4$%?0=<&�$<&)G< 9]@ 0=<]9�@��'47@E+d# �70N<5� <54�@�@�+0%�@6#s+8<]4A1*+ %�9H5*+
4�A �&, @N9!@&�.+	0=<�+bP3<54 1�+�4 @#) 4$%!%Y���G6N6E+0%I4>0=9T��@F�0� +�c.�89!+.@ 0;MY@#+.+ M 4I</9]@ K 9T)]F��]F?[�<�F 1v@ K 9!)7@8F��]F ,
4*@& �]F��]B O;+ @&�70#+ 0N<54>0a0=<�+ c?, K ��<]6=1*+8@�� (�0=<�+	0 O6� � <54*@c@�+0%�@ 476E+D@c+'476=%TPK9T �+.@ 0=9T�'4$% BI+�64�.+.2M0
(8�G66,�47@E+8@��f4*@& �� O	<�+.6#+�0N<�+ c?, K ��<]6=1*+8@�(8�G6-0N<�+ 	+*-, 0=4J5*+�4S%!��@&)*+86&@N254�@O�$()� #s+�(8�G6E+
+�1*+.@ 0W<]4$%!%:P\�0��@Z1*+86")79]@&)]F

3L�/ �+0%�9]@&) 6E+8@"<2%�0=@%9!@"0(+86E) @S� (6�847254$�.9�0 P 4>6#+K@N<2� O�@e9]@ K 9T)G@8F �]F f / �]F?[ *1B O	<�+86E+ 0N<�+9�'4 /
254$�.9�0 P � ( 0N<�+ 	;*-,f4*@2 9?0=@�#%A>,f4>2]2]6"� 619]) 4>0N9!��@ 476E+ @N<&�WO�@�(8�76S ]9 �N+86E+.@ 0XA3*N]'174 %!<�+.@
4*@& (8�G6 � 6�+0 ,��G691>4$%!<�+.@8F 1 039I@KO��76:0=< ),+.@ 0=9T��@]9]@2)�0=<54>039!@ 0N<�+ �'47254 �89�0 P
�0��)325476:9I@"�*@
� )g<M6#+8@.BP0N<�+>#%A>, 254>6=4*),+.0#+86N@a476E+>�G2M0N9])39H�.+� (8�G6 +'4 � <51>4$%!<c+>�$(�A�*-] F � +?��%]+8476"%:P �g#]@E+86Q1�+
(Y6"�*) 0=<�+ � )g<]6#+.@�0N<54>0C0N<�+ �847254$�.9�0 P �0<M6=1�+.@ �$(N# �70=<L� <54*@�@c+0%I@?);4>0"� <N�X<]9?0(+XOm+0%T%
4�@& 0=<c+
�'4>254$�89?0 P ��<]6=1*+8@ 9]@ K 9!)G@.F �MF f / �]F .;476#+�4$%]).�G@:0�9! c+.@ 0=9T�'4$% F �d�70#+ (Y6"�*) 0N<�+ �'4>254$�89?0 P � )g<]6#+.@
0=<]4>0\0=<�+S%I476")*+8@:093 476&5 �A119I4*@d)r+-)5�76=P � (8�G6 0=<�+�#%A>,w)5�/ �+�% 0=<54`0>#N+.@:0 � 0N@�0=<�+ 	;*-, 9�@
[ f MY@#+.+ K 9T)]F �]F�.*<�F�� 1*+86N4$%!% B Om+36E+.) 476&5E4 @:0N6"��@2)2) 4>0"� <"9]@ �'4>254$�89?0 P #s+.0 Om+.+-@ 0=<c+ 	+*-,
4*@& e9�0N@ # A3,f472]2M6"� 619]) 4>0=9T��@ / 9]@& c+.+0 B +b1�+.@�9]@ K 9!)MF �]F?[ *;O	<�+86E+ 0=<c+ � 0X9�@%O;+84J5*+.@:0 (8�76
,��G6�QfS1F �MB10=<�+; ]9 ��+.6#+.@2�.++#N+�0 O;+-+.@E0N<�+;�'472]4$�89?0 P\�0<]6Q1�+.@C9I@>%!+8@:@	0N<54*@ [ � F
� + �g#]@#+.6=1*+ 4*@ +�64�-+0%!%!+.@ 0 ) 4>0W� <M9]@&)�#N+�0 O;+-+.@*0=<�+E0 O���� <54�@�@�+0%�@ 9]@ 0(+.6#)3@O�$(\+.6N6"�76

�GS



+�612 ��@�+-@ 0N@ (8�G6?%!�WO ,��76?1>4$%T<�+8@ M @E+.+ K 9T)]F �]F?[!,I< B5O	<]9!%!+ 0N<�+�4 )G6#+-+.),+.@ 0C9�@ Om+'4�5*+86 #&<M0�@:0=9T%!%
)g�/�4 (8�G6%<M9!)G< 1>4$%!<�+.@;�$(>,��76OMY@#+-+ K 9T)]F �]F?[�� < F c %�0N<&�g<&)7< Om+. &�$@2�70 <54 1�+ +76M4$�.0 ]>,3U A
4*@& � � !�A +�612]6#+.@N@:9!��@]@S(8�G6�0=<�+ 	;*-,CB 0=<�+ �0<]6Q1�+8@+�$( �

�
M �\<�4*@& ���0M �\<?(8�G6 	 Q *1[ 476E+

�0%T�G@#+	0W� 0=<c+H#%A>,P+�612 �*@�+.@ 0=@.B]25476�0=9T�0<&%I476"%:P (8�G66,�47@E+8@ ��B �f4*@& �� F � +C4 %I@"�\@&�>0(+�4+)g�/�/ 
� 0?#s+.0 Om+.+.@R0=<�+;�.6N9�0N9!�84$% 6N4>0(+.@?� (
0=<c++� <]4*@�@�+�%I@8F

� 1�+86N4$%!% B �g<]6C6#+8@=<&%�0N@%9]@& M9!�'4`0(+�0N<54>0�0N<�+ #%A>, 2M6"�A1P9! �+.@ 4 )g�4�/ � 0 (8�76C0=<�+ 	;*-,b4�@& 
	+, � <54�@�@�+0%�@X9!@"0(+86E) @S� ( c?, K B �847254$�.9�0 P 4�@& 6#+0%�9 4$#M9!%I9?0 P\(8<�@&��0=9!�*@ (8�76 4 O	9T �+ 6=4*@2)�+9�$(
� <54*@c@�+0% �0�*@& ]9�0N9!��@M@8F

�M[



,�47@#+.@ ,��76 A�*-] 	+*-,�� 	+,*25476=4�)r+�0(+86:@ # A3, 254>6=4*),+.0#+86N@
� SMFUSM[!,M[ SMFUSGS ,M[�� 	+*-,������EQTS � SGS *gf��1B � Q *1B � QVS � SM[��XfPB

���"QVS � �Xf *�, � QVS � SGS ,1[��]BD� Q S � ['SZf �
� SMF * * * . SMFUS , 	 ,�� 	\QTS � S *PB � Q��]B � QVS � � � � �1B[KQTS � [ � � QVS � S ,MB�� Q S � �][ � �
� SMF * � � SMFUSM[ * 	+*-,������EQTS � SGS . �][7B � Q��]B � QVS � f * .��1B

���"QVS � IZfgf$f � QVS � SM[ *PBD� QTS � , �GS .
� SMF , �][ SMF?[G[ .�� 	+*-,������EQTS � SM[GB � Q��]B � QVS � I , � .PB

���"QVS � f � QVS � [G[ . �MBD� QTS � � ,M[ �

 SMF f SMFUS , 	 ,�� 	\QTS � SGSJ, I .1B � Q IMB � QVS � � �][GB[KQTS � S I , I � QVS � S ,MB�� Q S � *�� � ,
� SMF . SMFUS , 	 ,�� 	\QTS � SGS * *��MB � Q��]B � QVS � � � I �MB[KQTS � SZf ��. � QVS � S ,MB�� Q S � , ���][
� SMF � SMF?[ 	+*-,������EQTS � SM[WSM[GB � Q��]B � QVS � � *�� �MB

���"QVS � �GS � � QVS � [GBD�eQ S � * �M[G[
� SMF � SMFUS , 	 ,�� 	\QTS � SGS1[!IM[GB � Q *1B � QVS � � *gf1[7B[KQTS � S � �Zf � QVS � S ,MB�� Q S � , . *J,

FH4$#&%]+ �MF�[�� 	;*6, � 0:0=9]@2) 119I4�0=<�+ #%A>,�� 	;*-, 4*@2 #%A>, 25476N4*),+.0(+.6N@.F K �G6
0=<c+ 	+*-,CB
	�4�@& 
[E476#+  �+.0#+86#)39]@c+0 <]@:9]@&) M-,MF f .�<�4�@& M+,MF f��I< � (8�G6 0=<�+ 	+,CB���� Q S 4�@& ���� 9I@  c+.0(+.6#)39]@�+� 
<]@:9]@&) +89?0=<�+.6 M+,MF f .�<6�76 M-,MF f��I<�F

� *



5 10 15 20

10
−6

10
−5

n

K
LD

R

(a)

5 10 15 20
10

−4

10
−3

10
−2

n

K
LD

R

(b)

5 10 15 20

10
−3

10
−2

n

K
LD

R

(c)

5 10 15 20

10
−3

10
−2

n

K
LD

R
(d)

KLDR
D

n
(P

GEC
||P

QBC
)/n

KLDR
D

n
( P

GC
||P

QBC
)/n

KLDR
D

n
( P

GEC
||P

QBC
)/n

KLDR
D

n
( P

GEC
||P

QBC
)/n

K 9T)g<]6#+ �]F?[�� 	+*-, � 0:0=9!@&)d1P9 4	0=<�+J#%A>,��$R;U��S] 4*@& M [ � 	 < 
 � M �N^ _ea�� � 
������� a < 1P@ 	 F>M 4I<�,��76
Q SMFUSM[!,M[�4*@& "A�*-]bQJSMFUSGS ,M[ � M ,�47@#+ �+9]@ FH4$#&%!+��MF�[�< � M8#�< ,��76%Q SMF * * * .34*@& A3*N] Q
SMFUS , M ,�47@#+ � 9]@�FH4$#&%!+ �MF�[�< � M8� <�,��76\QDSMF * � �X4*@& A3*N]VQ SMF S1[ *OM ,�47@#+ �f9!@�FH4$#&%]+ �]F?[�< �
M  &<?,��76 Q SMF , �][ 4*@& EA3*N] QfS1F�[G[!.�� M ,�47@E+ �+9]@2FH4$#&%]+ �]F?[�< F

� ,



5 10 15 20

10
−3

10
−2

n

K
LD

R

(a)

5 10 15 20
10

−3

10
−2

n

K
LD

R

(b)

5 10 15 20
10

−3

10
−2

10
−1

n

K
LD

R

(c)

5 10 15 20

10
−3

n

K
LD

R
(d)

KLDR
D

n
(P

GC
||P

QBC
)/n

KLDR
D

n
( P

GC
||P

QBC
)/n

KLDR
D

n
( P

GEC
||P

QBC
)/n

KLDR
D

n
( P

GC
||P

QBC
)/n

K 9T)g<]6#+ �MF�* � 	;*-, � 0:0=9]@2) 1P9I4 0N<�+ #%A>,�� R;U��S] 4*@& M�[ � 	 < 
 � M��N^ _ea � � 
������� a < 1P@ 	 FLM 4�<
,��G6 Q�SMF f 4*@2 A�*-]ZQ�SMFUS , M ,�47@E+ 
 9!@ F
4$#2%]+ �]F?[�< � M8#�<S,��G6 Q S1F�. 4*@& eA3*N]ZQ�SMF SJ,
M ,�4>@#+ �V9]@ FH4$#&%!+��]F�[ < � M �_<7,��G6 Q SMF � 4*@& EA3*N] Q SMF?[OM ,�47@#+ � 9]@ FH4$#&%!+ �MF�[�< � M  &<?,��76
QfS1F �34*@& RA3*N] QfS1F S , M ,�47@#+ � 9]@ FH4$#&%]+��MF�[�< F

� �



0 50 100 150 200
0

0.5

1

1.5

2

2.5

3

x 10
−3

m

R
[m

]

(a)

0 50 100 150 200
0

0.005

0.01

0.015

0.02

0.025

0.03

m
R

[m
]

(b)

0 200 400 600 800 1000 1200
0

0.002

0.004

0.006

0.008

0.01

0.012

m

R
[m

]

(c)

0 50 100 150 200
0

0.02

0.04

0.06

0.08

0.1

0.12

m

R
[m

]
(d)

QBC
GEC

QBC
GC

QBC
GEC

QBC
GEC

K 9T)g<]6#+ �MF , � 	;*6, � 0N0N9]@&)�1P9 4 0=<�+ #%A>,��	c?, K 1P@ �"F M 4�< ,��76�Q S1F SM[ ,M[e4*@& DA�*-]
Q+S1F SGSJ,M[�� M ,�4>@#+ � 9!@ FH4$#&%!+ �]F?[�< � M8#�<9,��G6 Q+S1F�* *J* ."4*@& A3*N] Q+SMFUS , M ,�4>@#+ � 9!@
FH4$#&%]+ �]F?[�< � M �_<6,��76�QDSMF * � � 4*@& A3*N]VQDS1F SM[!*5M ,�47@#+ �b9]@�FH4$#&%!+ �MF�[�< � M  �<6,��G6�QDS1F , �M[
4*@& EA3*N] Q S1F�[G[!.�� M ,�47@E+ � 9]@ FH4$#&%]+��MF�[�< F

�Zf



0 50 100 150 200
0

0.005

0.01

0.015

0.02

0.025

0.03

m

R
[m

]

(a)

0 50 100 150 200
0

0.005

0.01

0.015

0.02

0.025

0.03

m
R

[m
]

(b)

0 100 200 300 400 500

0.02

0.04

0.06

0.08

0.1

m

R
[m

]

(c)

0 50 100 150 200
0

0.005

0.01

0.015

0.02

0.025

0.03

m

R
[m

]

(d)

QBC
GC

QBC
GC

QBC
GEC

QBC
GC

K 9T)g<]6#+ �MF�� ��	;*6, � 0N0N9]@&)\1P9 4 0=<�+ #%A>,�� c?, K 1P@��"F M 4�<+,��76�Q S1F f
4*@& �A3*N]ZQ SMF SJ,
M ,�4>@#+ 
 9!@ F
4 #&%]+ �MF�[�< � M8#�<3,��G6	Q SMF .�4*@& 
A�*-]TQbS1F S , M ,�47@E+ � 9!@ FH4$#&%]+ �]F�[ < � M8� <3,��76
QJSMF �;4*@& �A3*N] Q SMF?[ M ,�47@#+ � 9]@ F
4 #&%]+��]F�[ < � M  �<d,��G6%Q SMF � 4*@2 �A3*N]fQZS1F S , M ,�47@E+
� 9]@ FH4$#&%!+��]F�[ <�F

� I



2 3 4 5 6 7 8 9 10

x 10
−3

0.92

0.93

0.94

0.95

0.96

0.97

0.98

BER

C
a

p
a

ci
ty

GEC: BER = 0.00314 (p
G

 = 0.00259, p
B
 = 0.4523)             

QBC: M = 2, ε = 0.0145, p = 0.00314, α = 0.1054. 

GEC: BER = 0.004 (p
G

 = 0.00337, p
B
 = 0.5106)             

QBC: M = 2, ε = 0.0145, p = 0.004, α = 0.1054. 

GEC: BER = 0.005 (p
G

 = 0.0043, p
B
 = 0.5711)             

QBC: M = 2, ε = 0.0144, p = 0.005, α = 0.0977. 

GEC: BER = 0.006 (p
G

 = 0.00523, p
B
 = 0.6258)             

QBC: M = 2, ε = 0.0144, p = 0.006, α = 0.0977. 

GEC: BER = 0.007 (p
G

 = 0.00617, p
B
 = 0.6761)             

QBC: M = 2, ε = 0.0143, p = 0.007, α = 0.0899. 

GEC: BER = 0.008 (p
G

 = 0.00712, p
B
 = 0.723)             

QBC: M = 2, ε = 0.0143, p = 0.008, α = 0.0899. 

GEC: BER = 0.009 (p
G

 = 0.00806, p
B
 = 0.7669)             

QBC: M = 2, ε = 0.0143, p = 0.009, α = 0.0899. 

QBC

GEC

K 9T)g<]6#+ �]F f�� 	+*-, � 0N0N9]@&) 1P9 4 0N<�+ #%A>,�� ,�47254$�.9�0 PL11@XA3*N]�(8�G6+,��76 Q SMFUSM[!,M[7F K �G6�0=<c+
	;*6,CB�	C4*@& [ 476E+; �+.0#+86#)39]@c+0 <]@N9!@&) M+,MF f .�<�4*@2 M-,MF f��I<�F

� .



0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

0.65

0.7

0.75

0.8

0.85

0.9

0.95

BER

C
a
p
a
ci

ty

QBC
GCGC: BER = 0.02 (b = 0.0147, g = 0.2059)                  

QBC: M = 4, ε = 0.491, p = 0.02, α = 0.3673. 

GC: BER = 0.03 (b = 0.02, g = 0.18)
QBC: M = 4, ε = 0.4948, p = 0.03, α = 0.4189. 

GC: BER = 0.05 (b = 0.0256, g = 0.1282)
QBC: M = 5, ε = 0.5586, p = 0.05, α = 0.4176. 

GC: BER = 0.04 (b = 0.0237, g = 0.1541)   
QBC: M = 5, ε = 0.5544, p = 0.04, α = 0.3431. 

GC: BER = 0.06 (b = 0.0256, g = 0.1023)
QBC: M = 6, ε = 0.6071, p = 0.06, α = 0.3938.  

GC: BER = 0.07 (b = 0.0232, g = 0.0764)
QBC: M = 7, ε = 0.6475, p = 0.07, α = 0.4121. 

GC: BER = 0.08 (b = 0.0183, g = 0.0504)
QBC: M = 9, ε = 0.7065, p = 0.08, α = 0.4028. 
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GEC: BER = 0.00314 (p
G

 = 0.000783, p
B
 = 0.3339)             

QBC: M = 15, ε = 0.8259, p = 0.00314, α = 0.3818. 

GEC: BER = 0.005 (p
G

 = 0.00203, p
B
 = 0.4219)             

QBC: M = 9, ε = 0.7339, p = 0.005, α = 0.3629. 

GEC: BER = 0.004                
(p

G
 = 0.00134, p

B
 = 0.377)   

QBC: M = 12, ε = 0.7887, 
p = 0.004, α = 0.3182.     

GEC: BER = 0.006 (p
G

 = 0.00274, p
B
 = 0.4624)                

QBC: M = 8, ε = 0.7068, p = 0.006, α = 0.3097.    

GEC: BER = 0.008 (p
G

 = 0.00424, p
B
 = 0.5345)             

QBC: M = 6, ε = 0.6375, p = 0.008, α = 0.3326. 

GEC: BER = 0.009 (p
G

 = 0.00502, p
B
 = 0.5672)             

QBC: M = 5, ε = 0.5917, p = 0.009, α = 0.3943. 

GEC: BER = 0.01 (p
G

 = 0.00581, p
B
 = 0.598)             

QBC: M = 5, ε = 0.5882, p = 0.01, α = 0.3312. 

GEC: BER = 0.012 (p
G

 = 0.00741, p
B
 = 0.6555)             

QBC: M = 4, ε = 0.5279, p = 0.012, α = 0.3907. 

QBC
GEC
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GEC: BER = 0.103 (p
G

 = 0.00136, p
B
 = 0.4634)             

QBC: M = 4, ε = 0.6427, p = 0.103, α = 0.4769. 

GEC: BER = 0.11 (p
G

 = 0.00537, p
B
 = 0.481)             

QBC: M = 4, ε = 0.6412, p = 0.11, α = 0.4543. 

GEC: BER = 0.1178 (p
G

 = 0.01, p
B
 = 0.5)                   

QBC: M = 4, ε = 0.6397, p = 0.1178, α = 0.4319. 

GEC: BER = 0.13 (p
G

 = 0.0175, p
B
 = 0.5287)              

QBC: M = 4, ε = 0.6375, p = 0.13, α = 0.3993. 

GEC: BER = 0.15 (p
G

 = 0.0306, p
B
 = 0.5733)              

QBC: M = 4, ε = 0.6346, p = 0.15, α = 0.357. 

GEC: BER = 0.16 (p
G

 = 0.0374, p
B
 = 0.5946)             

QBC: M = 3, ε = 0.5672, p = 0.16, α = 0.5332.

GEC: BER = 0.17 (p
G

 = 0.0444, p
B
 = 0.6153)              

QBC: M = 3, ε = 0.5657, p = 0.17, α = 0.5178. 

GEC: BER = 0.18 (p
G

 = 0.0515, p
B
 = 0.6355)              

QBC: M = 3, ε = 0.5644, p = 0.18, α = 0.5045. 

QBC

GEC
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GC: BER = 0.005 (b = 0.000792, g = 0.0864)                 
QBC: M = 5, ε = 0.8126, p = 0.005, α = 0.3362. 

GC: BER = 0.01 (b = 0.00152, g = 0.0818)                  
QBC: M = 5, ε = 0.8134, p = 0.01, α = 0.3591. 

GC: BER = 0.015 (b = 0.00217, g = 0.0773) 

QBC: M = 5, ε = 0.8143, 
p = 0.015, α = 0.385.     

GC: BER = 0.02 (b = 0.00274, g = 0.0727) 

QBC: M = 5, ε = 0.8153, p = 0.02, α = 0.4142. 

GC: BER = 0.025 (b = 0.00325, g = 0.0682) 

QBC: M = 5, ε = 0.8163, p = 0.025, α = 0.4437.    

GC: BER = 0.03            
(b = 0.00367, g = 0.0636) 

QBC: M = 6, ε = 0.841, p = 0.03, α = 0.2893.     

GC

QBC
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GC: BER = 0.005 (b = 0.000434, g = 0.0647)                
QBC: M = 4, ε = 0.8846, p = 0.005, α = 0.2852 

GC: BER = 0.01 (b = 0.000847, g = 0.0627)                
QBC: M = 4, ε = 0.8849, p = 0.01, α = 0.2949 

GC: BER = 0.015 (b = 0.00124, g = 0.0607) 

GC: BER = 0.02 (b = 0.00161, g = 0.0587) 

GC: BER = 0.025 (b = 0.00195, g = 0.0567) 

GC: BER = 0.03            
(b = 0.00228, g = 0.0547) 

QBC: M = 4, ε = 0.8853, 
p = 0.015, α = 0.3079     

QBC: M = 4, ε = 0.8856, p = 0.02, α = 0.3177 

QBC: M = 4, ε = 0.886, p = 0.025, α = 0.3308 

QBC: M = 4, ε = 0.8864, p = 0.03, α = 0.3441 

GC

QBC
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GEC: BER = 0.085 (p
G

 = 0.00143, p
B
 = 0.8371) 

GEC: BER = 0.09 (p
G

 = 0.00425, p
B
 = 0.8618) 

GEC: BER = 0.095 (p
G

 = 0.00714, p
B
 = 0.8857) 

QBC: M = 4, ε = 0.9294, p = 0.1, α = 0.2911. 

QBC: M = 6, ε = 0.9557, 
p = 0.085, α = 0.3933.    

QBC: M = 5, ε = 0.9456, 
p = 0.09, α = 0.3456.     

QBC: M = 4, ε = 0.9312, p = 0.095, α = 0.3837. 

GEC: BER = 0.1 (p
G

 = 0.0101, p
B
 = 0.909) 

GEC: BER = 0.11              
(p

G
 = 0.0162, p

B
 = 0.9538) 

QBC: M = 3, ε = 0.9084, p = 0.11, α = 0.4793. 

QBC

GEC
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GC: BER = 0.005 (b = 0.000276, g = 0.0521)                
QBC: M = 2, ε = 0.9245, p = 0.005, α = 0.3606 

GC: BER = 0.01 (b = 0.000549, g = 0.0516) 

GC: BER = 0.015 (b = 0.000819, g = 0.0511) 

GC: BER = 0.02 (b = 0.00109, g = 0.0505) 

GC: BER = 0.025 (b = 0.00135, g = 0.05) 

GC: BER = 0.03            
(b = 0.00161, g = 0.0495) 

QBC: M = 2, ε = 0.9246, 
p = 0.01, α = 0.3625      

QBC: M = 2, ε = 0.9247, 
p = 0.015, α = 0.3645     

QBC: M = 2, ε = 0.9248, p = 0.02, α = 0.3664 

QBC: M = 2, ε = 0.925, p = 0.025, α = 0.3704 

QBC: M = 2, ε = 0.9251, p = 0.03, α = 0.3723 

GC

QBC
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GC: P = 0.3000, p = 0.5000,   
    h = 0.9200,               
BER = 0.0300, Cor = 0.0103;   
QBC: M = 1, ε = 0.0103,
     p = 0.0300, α = 1.  

GC: P = 0.0200, p = 0.1800,       
    h = 0.7000,                   
BER = 0.0300, Cor = 0.2227;       
QBC: M = 4, ε = 0.4948,    
     p = 0.0300, α = 0.4189. 

GEC: b = 0.00103, g = 0.8338,    
   p

G
 = 0.00259, p

B
 = 0.4523,  

   BER = 0.00314, Cor = 0.0131;  
QBC: M = 2, ε = 0.0145,   
   p = 0.00314, α = 0.1054. 

GEC: b = 0.0000333, g = 0.00466,
   p

G
 = 0.00741, p

B
 = 0.6555, 

   BER = 0.0120, Cor = 0.2480;  
QBC: M = 4, ε = 0.5279,  
   p = 0.0120, α = 0.3907. 
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(b)

QBC, SP UB
QBC, RC LB
GEC, SP UB, n=21
GEC, RC LB, n=21

QBC, SP UB
QBC, RC LB
GEC, SP UB, n=21
GEC, RC LB, n=21

QBC, SP UB
QBC, RC LB
GEC, SP UB, n=21
GEC, RC LB, n=21

QBC, SP UB
QBC, RC LB
GC, SP UB
GC, RC LB
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GC: P = 0.3000, p = 0.5000,   
    h = 0.9200,               
BER = 0.0300, Cor = 0.0103;   
QBC: M = 1, ε = 0.0103,
     p = 0.0300, α = 1.  

GC: P = 0.0200, p = 0.1800,       
    h = 0.7000,                   
BER = 0.0300, Cor = 0.2227;       
QBC: M = 4, ε = 0.4948,    
     p = 0.0300, α = 0.4189. 

GEC: b = 0.00103, g = 0.8338,    
   p

G
 = 0.00259, p

B
 = 0.4523,  

   BER = 0.00314, Cor = 0.0131;  
QBC: M = 2, ε = 0.0145,   
   p = 0.00314, α = 0.1054. 

GEC: b = 0.0000333, g = 0.00466,
   p

G
 = 0.00741, p

B
 = 0.6555, 

   BER = 0.0120, Cor = 0.2480;  
QBC: M = 4, ε = 0.5279,  
   p = 0.0120, α = 0.3907. 
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(b)

QBC, SP UB
QBC, RC LB
GC, SP UB
GC, RC LB

QBC, SP UB
QBC, RC LB
GC, SP UB
GC, RC LB

QBC, SP UB
QBC, RC LB
GEC, SP UB, n=21
GEC, RC LB, n=21

QBC, SP UB
QBC, RC LB
GC, SP UB
GC, RC LB
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GEC, fitting DCCA with SNR = 15 dB
DCCA with SNR = 15dB

QBC: M = 20, ε = 0.8593, 
p = 0.0297, α = 0.8959;
GEC: b = 0.0000339, g = 0.000479,
p

B
 = 0.3393, p

G
 = 0.00783.

QBC: M = 11, ε = 0.7602, 
p = 0.0297, α = 0.3828;
GEC: b = 0.000841, g = 0.0118,
p

B
 = 0.3393, p

G
 = 0.00766.

QBC: M = 7, ε = 0.6556, 
p = 0.0297, α = 0.3387;
GEC: b = 0.00329, g = 0.045,
p

B
 = 0.3395, p

G
 = 0.00713.

QBC: M = 2, ε = 0.0893, 
p = 0.0297, α = 0.131;
GEC: b = 0.0324, g = 0.7466,
p

B
 = 0.5199, p

G
 = 0.00849.

QBC: M = 18, ε = 0.8506, 
p = 0.00314, α = 0.2607;
GEC: b = 0.0000333, g = 0.00466,
p

B
 = 0.3339, p

G
 = 0.000783.

QBC: M = 6, ε = 0.6226, 
p = 0.00314, α = 0.2525;
GEC:    b = 0.000773, g = 0.1014,
p

B
 = 0.334, p

G
 = 0.000622.

QBC: M = 4, ε = 0.4666, 
p = 0.00314, α = 0.2019;
GEC: b = 0.0025, g = 0.2887,
p

B
 = 0.3343, p

G
 = 0.000279.

QBC: M = 2, ε = 0.0145, 
p = 0.00314, α = 0.1054;
GEC: b = 0.00103, g = 0.8338,
p

B
 = 0.4523, p

G
 = 0.00259.
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QBC, fitting DCCA with SNR = 15 dB and K
R

 = 5 dB
GEC, fitting DCCA with SNR = 15 dB and K

R
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DCCA with SNR = 15dB and K
R

 = 5 dB

GEC: b = 0.00000259, g = 0.000139,
p

B
 = 0.3112, p

G
 = 0.00289       

GEC: b = 0.0000646, g = 0.00347,  
p

B
 = 0.3113, p

G
 = 0.00288       

GEC: b = 0.000257, g = 0.0137,   
p

B
 = 0.3115, p

G
 = 0.00284       

QBC: M = 18, ε = 0.8195, 
p = 0.00853, α = 0.9619    

QBC: M = 17, ε = 0.8054, 
p = 0.00853, α = 0.3971    

QBC: M = 11, ε = 0.7219, 
p = 0.00853, α = 0.3299    

GEC: b = 0.00542, g = 0.2533,
p

B
 = 0.3185, p

G
 = 0.0019   

QBC: M = 3, ε = 0.3426, 
p = 0.00853, α = 0.3726   

K �T)g<�`D�.f ^ � � �;,>,�� � � � � 1 )\1
� u � � � 

�>,�� ,�u 
(u$� � � P 1 � 1 ��`D��u$%#�����0 � ��
�
&%	� ` (M`D� �/< � 1 �bP
�	� � (8�d`7] �!� � u 1 (9u$ � 1 )F� � u 1 1 �0%V^

kdk .



� � ��� ���	� 


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

� ��� � �!  �#"%$
& 1���� � �%' � � � � ` � u � �)( 1 ��� � 
�`*(�
+( � � ' u-,�� 1 u�`/.0,21�` ���/3 1 (�� � �54 � u 1 1 �768,�u � � ' ( 1 u:9 1 � � � �;1��71�� ^
< � �=4 � u 1 1 �>6 1 (�� � � 
 `*(?4�� ��� � � ��� u � �)( 1 u�`@.:u 12' ��`/AB( ' �C4 � u 1D' ��� � ��� u � �:(FE ��� �=4 � u 1 1 �>6 � � u
( 1 � 3 ��� � 
HGmu�`/IJ(�K 
�`/(L4 � � � � � � �NM � ��� u � � � ^

� � � uOK�� ' � ` �PKd� ' ��� � ��� u � �C( 1 u�`/. 1 (�� � � ' � ��� `��C,21 � �C( 1 � ��� �Q,26C(?4RI � `�u 1�� � � �C( 1 
�`/(B,(uJ, �C6#� � .
u 12' ��� �S4�u�
(uJ4 � � .T(JE � � �S4 � u 1 1 �76 � 1 � ��`D� � (FE ��� � 
�u�`�u��
� � ��` �VU �%W
�YXru 12' (ZE[(�` ��� �



�Q\f^ & ��� 4Qu�
(uF4 � � . � � 
]( � � � �PKd� � � 1 4�`��Qu � � 1 A�� 1 (ru 12' u � . ��
 � ( � �)4QuJ6)6).^1�
�
0��`_,+(B1 12' � ' ,;.
k=E[(d``9Da�� 'HU �8b % " u 12' -0ced�^ � � � 1 jgf�(�f k�� �
���h(d`/.�� 1 4�`D��u � � � 4Qu�
�uJ4 � � .iE[(d`j9Da�� '
( �2b % " u 12' -0ced ^ � � uJ6 � ( ��� 1 ' � � ' u�
(u�` � �C4>126 u�`j4Qu � ��� � � �lk 

�Q\ �2,m.n4 � (?( � � 1 A ( Yqkd^

< � �=4�u�
(uJ4 � � .i(JE ��� �=k 

�Q\ � � 
]( � � � �)K����
� 1 4 `D��u � � � � � � �oU u 12' � � u � . ��
 � ( � �)4QuJ6)6).V1 
�
 � `

kdk )



,](B1 12' � ' ,m. - 
��
4����� '*)�� ^ � �:4>(d��
�u�`D� ' u 1 uF6). � �)4QuJ6)6). � � � 

�Q\ � � ������� ����G \Q\ � ��� ���
	`\
u 12' ��� ��� '(�_k& #
� \f^ < � � k 

�Q\ u 1D' ��� ����G \Q\ � ��`D� ��� (�� 1�� ( � uOKd��� ' � 1 � �)4QuJ6 ,26)(L4RI
� `Du 1�� � � �)( 1 
�`/(B,(uJ,��)6#� � .lE[(�` ��� � � u���� �
���h(d`@.��;b % " u 1D' -lc d�� � � 1 4�� ��� � . � uOKd� � ' � 1 � �)4QuJ6
4Qu 
(uJ4 � � � � � 1 12' � ` ��� �*uJ,](�Kd�#4>( 12' � � �)( 1�� ^ < � ��`D� E[(d`D� � -�� � ����� - 
����'*)�� � � ��� (��qk��Iu 12'
- � � ��� � - 
����'*)�� � � ��� jgf�( � k5E[(d` � � � � u��
� U �;b % " u 12' -0ced�^��81�` � � ��`��i(d`������ � � 1
�
���h(d`/. � � k�� � � �g4Qu�
�uJ4 � � . (JE ��� �gk 

�Q\�� - 
�� ��� �� '*)��  � � � �:uJ6)6	� ` ��� u 1 ��� u � (FE � � ���
	`\
� -�� � �  E[(d` � � � � u����#b % " u 12' -0ced
�Iu 1D' ��� �!� '(�_k& #
� \ � � ��� u � � ��� �)4QuJ6)6).�� ' � 1 � �C4QuF6 � (
��� �Vk 

�Q\ � � � � �
���h(d`/. kd^ < � 1 � � ��� �04Qu�
�uJ4 � � .H(JE � � �"� '(�_k! #
� \ � �01 ( � 6 u�`/Ad��` ��� u 1
��� u � (JE ��� � 

�Q\!� � � � ($# kVE[(d` ��� � � u����gb % " � -0ced u 12' u 1 . U ^ & � �.u � (B, � ��`/K�� '
K
� u 1 1���� ` �)4QuJ684>(d��
D1 � u � �C( 1 � ��� u � �mE[(d` ��� � � � � (JEY47( 1 � � ' ��`D� ' 
(u `�u��
� � ��` � � � � � 
 �5\ � � � �

U Y M u 12' ( Y kQjdj � u ����� �g6 u `*Ad� ��� 4Qu 
(uJ4 � � .�� � � ��`��Qu ����� �^k 
 �5\ � � � ��U Y k � u �

��� � � ��uJ6C6 � ��� 4Qu 
(uJ4 � � .d^ < � � �;1��>1�� 3 ,(u � � ' �h( ' �76 4Qu 1 � 
(u 1 u^,�`/(4u ' `Du 1 Ad� (FEj4�u�
(uJ4 � � �	� �
,m. u '&% 1 ��� � 1 A � � � 
(u�`�u ��� � ��` � ^

� �EuJ6 � ( u�
 
�`*(Oa"�	��u � � � � ���'	`\ u 12')( \Q\��*� � � �E� �?1 �)K uJ6	� 1 � � u ` 'L3 ' �74 � � �)( 1H' ���h( 'L3
126	u � � ',+ �)4 �	u 1 E9u ' � 1 A�4 � u 1 1 �>6 � � � � ��� �i(d`@.  gK
� u � � � 

�Q\ �h( ' �>6�^ < � ��
(u�`Du���� � � `

� ��� � �:u � �C( 1 (JE ��� � 
 �5\ ��u � uJ4 � � �>Kd� ' ,m.:��� 1 � ���.- � 1 A � � �0/'1 (�+ , � � �.� � 1 ��� � 
�`/(B,(uJ,��)6 3
� � .#(JE ��`D`/(d` � � �;1�� 1 4 � � Ad� 1 � `�u � � ' ,m. ��� �
�'	`\�2 ( \Q\��au 12' ��� � 

�Q\ ��� � �)6	����u�� 1 � u�� 1 � 1 A
� ' � 1 � �)4QuJ6 ��	 + u 12' \ (d` ^ < � �E`D� � 126 � � ��� (�� � � u � ��� �0471�`@Kd� � (FE ��� �04Qu�
�uJ4 � � .�� � � �2�_\�� �

u 12' ��� �
`D�>6#�	uJ,��C6�� � .oE[1 1 4 � �)( 1 (FE ��� � �'	`\ u 12' 
 �5\#�:u � 4 � �?1 � � ��� �76)6 u 12' u�`��:uF6	�h( ���
� ' � 1 � �)4QuJ6 E[(�` � (d�
�g4Qu � � � � � � � 6C(�� �
���h(d`@.H(d` ' ��` ^ � ��� `/( 1 A uJAd`���� ��� 1 � � � uJ6 � ( � � (�� 1

kdk �



,0� � � ��� 1 � � � �_\�� u 1D' 4Qu 
(uJ4 � � . 471�`@Kd� � (JE ��� � 

�Q\ u 12' ��� � ( \Q\��e^ < � � � 6	�Qu '�� 1 �
� (^47( 1 4>6C1 ' � ��� u � � � � 

�Q\ 
�`/(�K"� ' � � uiKd� `/.NAB(L( ' u 
�
�`*(Oa"�	��u � �C( 1 (JE � � ���'	`\�1 12' � `=u
K u�` � � � .V(FE 4 � u 1 1 �76 47( 12' � � �C( 1 � � u � �.�>6C6 � � � � 
 �5\ ��u � 4 � � � � � � ( \Q\�� � 1D4 � ,0� ��� ��` ��� u 1
��� �L�
	`\ u 12' Gmu�`*IF(�Kg�h( ' �>6 � (JE ) odo�* E[(d` � 6C(��#u 12' K���`/. � 6)( � E9u ' � 1 A^47( 12' � � �)( 1�� ^ < � � �

6	��u ' 1 �&� ( 4>( 1 4>6C1 ' � ��� u �&��� � 

�Q\ 4Qu 1 4 � u�`�uF4 � � ` �.-�� uN6 u�`/Ad�i4>6 u ��� (JE547(d�
� 1 1 �)4Qu � �C( 1
4 � u 1 1 �76 � � � ��� ��� �i(�`/.��
� � �C6 �=`D� �:u�� 1 � 1 A*�:u ��� � �:u � �C4�uJ6C6P. � `�uF4 � uF,26	� ^

� ��� � � ���!"���� �h"��

� 1 � 
]( � � �C,26 � ' � `D�74 � �)( 1 E[(d``E[1 � 1�`�� � (�`*I�� ��� � ���h( ' �>6#� 1 A*u 1D' u 1 uJ6P. � � � (JE � �	`D� ' 2 � � `D�76 � ���
& 1 � � ` 1 � � � `Du	�h4gu 12' 4 � u 1 1 �76:4>( ' � 1 A���u � u 1 � a � � 1�� �)( 1 u 1D' u�
�
26��C4�u � �)( 1 (JE ��� � � � (d`/I&^
# u 1 1 �74RI u 1D' \�u�`/6	� ) o � * 1 � � ' u 1HU ��� (d` ' ��`_Gmu `*IJ(�Ko4 � u � 1 
�`*(?4�� � � � ( ' � � 4�`��C,0� ��� � ' � 3

0� 12' � 1 4 � � � ,0� � � ��� 1 
�uJ4RI�� � 6C( ��� � � ^ � (�� �>Kd� ` � � � � � ` �h( ' �76 � � uOKd��u#47(d��
26 � a"� � . � 1 1��#, � `
(JE 
(u�`�u ��� � ��` �  ��� u � A�`*(�� � � a 
]( 1 � 1 � � uF6C6). � � � �VU � `D� 1D' ��`�� 1 A � � �	��
�`�uF4 � �)4QuJ6 E[(d` ��� � �i( 'L3
�76�� 1 A (JE 
(uJ4RI � � 6C( ��� 
�`/(L4 � ��� � � � � ��� 6 u `*Ad� ��� �i(d`@.d^ < � ��

�Q\ �i( ' �>6 �J( 1 ��� �5( ��� � ` � u 12' �
' ( � � 1 ( ��� 1 �I� `lEM`/(d� ��� � � 6#� ��� � u � �C( 1 u � � � � � E[1D6C6). ' � � 4�`��C,0� ' ,m. ( 1 6). E[(B1 `�
�u�`�u��
� � ��` �

u 12' uF6C6C(�� � � � 1 AB6	� 3 6	� � � ��`nu 1 uJ6). � � � ^ < � ��

�Q\�4Qu 1�� � 1 4 �_,0��� ��
26)(�.d� '�� (-4 � u�`�uF4 � � ` �.-�� ��� �


(uJ4RI � �@3 6C( � � 
�u � � ��` 1 � � 1 � `*( ' 124 � ' ,m. � � � & 1 � ��` 1 � � �0� � 
 �>4 �	uJ6C6P. � (h4Qu�
 � 1�`��06)( � � ,21�` ��� � 1 � ���
u 12'i' � ��� u 1 4�� � ,0� � � ��� 1 6C( ��� ,21 ` ��� � ^�� 1 ( ��� ��` � (�
��)4 (JEYE[1 � 1�`D� � 1 � ��`D� ��� � � ��� � ' � � �)A 1 �;47( 1?3
��� `*124 � �)( 1 u 1D' u 1 uF6). � � � (JE 4 � u 1 1 �>6+4>( ' � � E[(d` � � ��

�Q\f^ � 1 � � ��
](d` � u 1 � (B, % �>4 � �PKd� � 1 ��� � �


�`/(B,26	� � � � ��� � % 1 ' �C4 �)(B1 �5' � � �)A 1 (JE 4 � u 1 1 �>6 47( ' � � � 1 (�` ' � ` � (VE[126C6P.:� a"
26C(�� � ��� �l4 � u 1 1 �>6
k M j



�
���h(d`/.�^�#L(d�
�P`D� � 126 � � � 1 ��� � � ' �	`��74 � �C( 1 � 1 KB(B6PK
� 1 A 1 (�� \Z4>( ' � � u `D�=`D� 
+(�` � � ' � 1 ) o4j *�^

k M k



� ��� ������������� ���

) k * 1T^ � � 6#� 1 �
	 \ ( ' � 1 Ap�
� � � ( ' � E[(d` ��� � �h(B,��)6	��`�u ' �)( 4 � u 1 1 �76���� � 1�
 1S/�C�5�H��,��h�57>0��/
� 5 K 57�������,��>0C��!1�2�5��	��� 1Sh�h�G >0�#� 	 � 
+(?(�� � � 1 6 u 1D' � �(�7,I^,k � )�� ^

) M * �.^!�:6	u % u % � u 12' < ^ �81 % u ��	 � 4>(d�
� 1 1 �)4Qu � �C( 1 4 � u 1 1 �76��i( ' �76 � ' ( 1 4>( 1 � uJA��)( 1 ��� % �!�"�
)�/���> ?�� %B>Q;Q1S/Bh
�
),+(�31S/B8 �DKJ(B6�^ o4j � 1 ( ^$# ��
�
,^ M j&%��(' M j�o�k�� � (�K0^ k � ��o�^

) % * �.^ �:6	u % u % � � � ^ � � u�� ' (�� � ^ �&u�`/K u�` ' � 1 ��u 12' < ^ �81 % u ��	 ( � � �74 � �C( 1 (JE ,�� 1 u�`@.SGvu�`*IF(eK
� (B1 `*4�� � (�Kd� `%4 � u 1 1 �76 � � � � � u '2' � � �PKd� Gmu�`*IF(�K 1 (�� � � ����% �"�!� )�/���> ?�� %�>Q;Q1S/Bh
�_),+(�31S/�8@c

KB(B6V^�o M � 
�
,^ M %dj(' M % � �*)du 1 ^ k � �&# ^
) o�* �.^ ��uJ,��)4 � � � ^�	 ^ /P�>6C6P.Lu 12' �L^�1 (d� ,(u ` ' ����	 � 4>( 1 � � a �@3 � `����=,�u � � ' �i( ' �>6 E[(�`,+;1(u 1?3

� �.-�� ' E9u ' � 1 A�����%-�"�"�.� 1Sh�h�G�>0�/� ���9����c KB(J6�^0% � 
�
,^(o�#1' o ) � �(�7,I^ k � � � ^

) � * �.^ ��uJ, �C4 � u 12' �L^ 1 (d� ,�u�` ' ���2	 � Gmu�`/IJ(�K
�i( ' �762E[(�` � � �
�i(B, �C6	��
�`*(�
�uJA4u � �C( 1 4 � u 1?3
1 �76�����% �!�"� ) /D��> ?��430�3+ �
) �3H3+ >I15����c]KB(J6�^�o �"� 1 (�^ k�� 
�
,^$#&%1'76�% �$)du 1 ^ M jdjdj�^

) # * �.^ ��uJ,��)4 � � � ^�	 ^ /P�>6C6P.Lu 12' �L^�1 (d� ,(u ` ' ����	D�P� 1 ��`DuJ6#�.-�� ' Gmu�`/IJ(�K��i( ' �76�� 1 A=E[(�`!8&u �
E9u ' � 1 A�����%-�"�"� )�/���> ?��9� 1Sh�h�G >0��c+KJ(B6�^(o ) � 1 (�^ o�� 
�
,^:� o�6(';�&��k�� � 
 `�^ M jdj�j ^

k MBM



) 6 *e�e^2��� � 4 � 6 u 12' 	 ^ 1 1 � -�� 	 � uJ4RI�� � ��`D`/(d`s`�u � � � 1 ��� � 1 ( 1L3 � 1 � ��`/6	��u�K�� ' + u�.?6 � �CA �
\ � u 1 1 �76 ��� %-�"�"� ) /D��> ?�� � 1Sh�h�G >0��c KB(B6V^ o�% � 1 ( ^ M 2�% 2 o � 
�
,^ k(%&6&�('0k(% ) M �
�(�7,,^ 2BGmu�` ^ 2 � 
�` ^,k � ��� ^

) ) * + ^ � 6 u � 1 � � � /�57>IH�5i-:�	�3? ��>0C � /�� H��95�H3��1<; %�>Q;Q1S/Bh
���95�1S>]),+(�31S/B8 � + �Qu ' � 1 A � G ���-� '2' � 3
� ( 1 � � � 6	�>.�� k � ) ) ^

) � * 
*^Y\ � � 1 u 12' /L^ � ^�#L12,2,�uJ6 uJI ��� �����,	 )J(�� 1 � � (B1 `*4�� 3 4 � u 1 1 �76 ' �74>( ' � 1 A^E[(d`:G � 	 � 3 o
47( ' � ' K
� ' �>( (�Kd� ` � � `D�76 � ��� 4 � u 1 1 �>6 � ����%-�"�"��� �*�,� �	�3H��<�DC��f/��D�S? 57> � 1Sh�h�G�>0�#��KB(J6�^ M k��

1 (�^,kQj ��
�
,^ k(6 )dj1'0k(6 ) � � ( �74�^ M jdj&% ^
) k@j * < ^ � ^ 3 \f^8\ � � 1 u 12' < ^ \ � � 1 �!	 	T`�`*(d`Q4>( 1 4���uJ6	�
� 1 � u �.u�`D�P`Du � � ��� u�
�� 1 AVE[(d`�� � `D�76 � ���

K
� ' �>( � `Du 1�� 
](d` � ��� �	��
�� �"% � �&5 K >0��� � /�1@H3�3?3?�57> K�
 %Bh
� K ��� 1Sh�h�G >(5�HD���95�1S> ��#"
0�74 � uJ6
& � � 1��0( 1 + �74 � 1 � � ' K u 1 4 � � � 1 � �	`��76 � � ��� � ' �>(��2KB(J6�^,k )"��
�
,^ ) ) �1' �dj��
� � (�K0^ M jdj�% ^

) kdk * ) ^ 3�� ^ \ � (B1�� 1 u�` ' � G!^ 1 �74>(B1�` � u 1D' ��^ � ^ ( �>6#� � 6	� �
	 	 ��� � �:u � �C( 1 (JEP� �C6), � ` ��� � u 12'
�(` � � 4 � ��u 1�� � �h( ' �>6 � 
(u�`�u ��� � ��` � 1 � � 1 A � � �-Ad`Du ' �	� 1 � �
� ��� ( ' E[(d` ' �CA�� � uF60�h(B,��)6	�
`�u 3
' �C(_4 � u 1 1 �76 � ��� % �!�"�[)�/���> ?��,30�3+ �n) �3H3+ >I15���#�eKB(J6�^5%�6"� 1 (�^ % ��
�
,^ k1� )('0k(#&# � �:1DA�^�k � ) ) ^

) k M *#G!^ ) ^_\ � 1 � u 12' � ^�	 ^ # � u�`/I � 	 	��I�>4 � (JEgGN(J,��C6 � Kd�76)(L4 � � . ( 1 4>(d���#1 1 �C4�u � �)( 1��
� 1 E9u ' � 1 A 4 � u 1 1 �76 � ��� % �"�!� )�/���> ?�� 30�3+ ��)0�3H3+ >I15���#�jKB(J6�^�o � � 1 (�^tk�� 
�
,^ M j M ' M k@j �
)du 1 ^ M jdjdj ^

k M %



) k(% * � ^ � ^ � ^?\ � 1 u 1D' � ^ # �.� � 1 � .�� 	*\ � u�`�uF4 � � ` �.- � 1 A � `D`/(d` � � +;1�� 1 4�� � (JE+6C(�� ��u�` � � (d`/,�� �
� u � �76)6#� � �V4 � u 1 1 �76�u 12' (�
 � �	��� -�u � �)( 1 � � � � � .?,�` � 'L3 � + 
 � 4 � � ��� � � 	 � /31@H����,����� ���
���,�	� 
�����#?. ' 1 � .�� �:1 ��� `�uF6#� u"�LKB(J6�^$�"� 
 
,^ M �&%dj(' M �&%��
� � (eK0^ k � � ) ^

) kQo�* + ^I�e^ \ 6	u�`*I ��� 	 � ��� u � � ��� �C4�uJ6 ��� �>(d`/.!(FE �h(B,��)6	� `�u ' �C( `D�>4�� 
 � �)( 1 ���
��� ��� �&8@?�� � )0�3H3+ �
� �#�DKB(B6V^�o 6"� 
 
,^ ���&6('&k@jdjdj �0k �&# ) ^

) k1� * < ^ G!^`\ (�Kd� `:u 12' ) ^��E^ < � (��:u � � �,�	��h:��>(�7?m1<;�%B>Q;Q1S/Bh
���V5�1S> ),+(�31S/B8 � � ��� � (d`/I �
� �C6 �>.�� k � � k�^

) k(# * & ^`\ � � � -��u `:u 1D' ) ^ /��(d` 1 � ` � %�>Q;Q1S/Bh
���V5�1S>#),+(�31S/�8 
 � 1�C�57> K ),+(�31S/���hE?=;Q1S/ � 5	?@H�/���� �
�!��h:1S/B85�	�3?3? �&8@?��<��hE?�� � � � � (�`*I ���:4�u ' �����C4 � `�� � � � k � ) kd^

) k16 * + ^ 1T^ ( (B, `*1 ��� � 1 u 12' G!^ # ^ � � 1�� I���` � 	*Gv���h(d`/. � 1 4 `D�Qu � � � � `Du 1�� ��� ��� �)( 1 4Qu�
(uF4 � � . ���
� /31�2 ��� � ��/��DC4� %B>Q;Q1S/�h
�#�?KB(B6V^$�"� 1 (�^ k���
�
I^ ��o5' ���
�,k �&# ��^

) k ) * �E^ & ^ ( `/12ISu�`D� Keu 12' /�^ � ^ � �C1 �/	 � ��`/E[(�`D��u 1 4��j(JE(� `D`*(�` 3 4>(d`D`��74 � � 1 A:47( ' � � ( 1 4 � u 1 1 �76 �
� � � � �
���h(d`@.�����%-�"�"� ) /���> ?��,� 1Sh�h�G >0�#�DKB(B6V^0%�o�� 1 (�^$# ��
 
,^:��k(%1'7� M k��*)J1 1 �
k � )&# ^

) k � *#G!^ 	�A4u�`���� 1 ��	*k 
�
0��`Nu 12' 6C(��.� `Q,+(J1 12'�� E[(d` ��� � 
�`/(B,(uJ, �C6#� � .h(JE ��`D`/(d` � 1 4>( ' � 1 A#E[(�`
' � � 4�`�� � � 4 � u 1 1 �76 � ��� � /�1�2 ��� � ��/��DC4� %�>Q;Q1S/Bh
�#�LKJ(B6�^:�
� 1 (�^ k�� 
�
,^ M %1' % � �,k ��# � ^

) M j * 	 ^ � ^�	�6)6#�C( � � � 	 	 ��� � �:u � � � (JE ��`�`*(d`P`Du � � � E[(d` 4>( ' � � ( 1 ,21 ` ���@3 1 (�� � �g4 � u 1 1 �76�������� ���
�&8 ?����t) �3H3+ � � �#�2KB(B6V^�o M ��
 
,^ k ��6&6 '0k � ��6
��#�� 
 � ^ k ��#&% ^

k M o



) M k * � ^ �&�>6C6 ��` � �f> %�>(�9/�1�C�G&H��95�1S>r�<1 � /�1�23�42�5��657�V8 ),+(�31S/B8g��>0Cg57�7? �.-4-:�65�HD���95�1S> ?�� M 1D' � ' ^
� ��� � (d`/I � � �)6	�>.��Ik �&6�kd^

) MBM * �f^ ( ^ �(` � � 4 � ��u 1 �9	 � ,�� 1 u�`@.N4 � u 1 1 �>6%4 � u�`DuJ4 � ��` �.-Qu � �C( 1 1 � � 1 A 
(u�` � � � �C( 1 � ' Gvu�`*IF(eK
4 � u�� 1�� ����%-�"�"� ) /���> ?�� %�>Q;Q1S/Bh
�N),+(�31S/B8 �DKB(J6�^ k(% � 1 (�^ M � 
 
,^ MBM k ' MBM 6"�+� 
�` ^ k �&#�6�^

) M % * + ^ ��^ �PuJ6C6	uJAd��` � %�>Q;Q1S/Bh
���V5�1S>q),+(�31S/B8 ��>0C 
N� �659�42 �	� � 1Sh�h�G >(5�HD���95�1S> � � � � � (d`/I �
� �C6 �>.�� k �&# )�^

) M o�*#G!^ � u 1�� �,	 � 
+(�� ��` � 
0�74 � `�uJ6 � � �7(d`@. (JE 
�`/(�
(uJAdu � �)( 1 � 1 � � � �i(B, �C6	�=`Du ' �)(
� 1 K"� `*( 1?3
��� 1 � ��� % �"�!� ) /D��> ?�� 30�3+ �t) �3H3+ >I15���#�;KB(B6V^ � < M k���
�
I^ M 6('7% )"� �(�7,,^ k ��6 M ^

) M � * 	 ^ � ^�� �C6), � ` � � 	 \�u�
(uF4 � � .h(JE u0,21�` ���@3 1 (�� � �_4 � u 1 1 �76 ��� ��� ���0�&8@?�� ��) �3H3+ � � �	1SR]C ��> ?�57�V8

- ��/B57�V8 H3+(�3H ��� �#�DKJ(B6�^0% � � 
�
,^ k M ��%1'0k M #&# � #�� 
 � ^ k �&#dj�^

) M # * + ^JG!^d�P`Du�.��7� >(�V/�13-08e��>0C %B>Q;Q1S/Bh
���V5�1S> ),+(�31S/�8 � � � � � (d`*I ��#"
�`�� 1 Ad� ` ' � � `*6	uJA�� k � �dj ^
) M 6 * �f^]G!^&�_(L4 � �.uJ6 ' u 12' � ^ + ^:)��76 � 1 IF(eK
� �4��,	 # � u � � 6	��u�` 1 � 1 ALu 1D' ���Pa"� 1 A�� 1 � 1 � `/(�
m.o(JE

� � 'D' � 1 Gmu�`*IF(�K�
 `*(?4�� ��� � � u 12'���� �����)6C,0��` �@3 	�6C6��C( ��� 4 � u 1 1 �>6 ��� %-�"�"� ) /���> ?�� %�>Q;Q1S/Bh
�

),+(�31S/B8 �DKJ(B6�^ o �"� 1 ( ^ k���
�
,^ k M )1'0k(% ) �0)du 1 ^ k � � � ^
) M ) * + ^ & (d` ' uJ4 � ��u 12' & ^ < uJ,21 � � 	 & 12' � a u � � �)A 1 �
� 1 � E[(�` � `Du 1�� ��� � � � 1 AgKd�74 � (d` +;1(u 1 � � - � '

1 # � 
(u `�u��
� � ��` � (�K���` ,�� 1 u�`/.SGmu�`/IJ(�Ko4 � u 1 1 �76 � ��� � /�1@H�� %-�"�"� %�>(���2�&8Shf-I�9�n57/�H�G�57�7?
��>0C �&8@?��<��hE?�� � `/6 u 12' (�� � 1 �8k #+�&�2KJ(B6�^�o � 
�
,^:� odo1';� o 6"�2GmuO.pk � � � ^

k M �



) M � * + ^ & (d` ' uJ4 � ��� & ^ < uJ,21 � � u 12' ) ^<� ��� (J6 u � 	 + (B,D1 ��� � 12' � a 3 u � � �CA 1 �
� 1 � 1 � � 1 Ae�tu ' u���u�` '
� `Du 1�� E[(�`D� E[(�`HKd�>4 � (�` +;1(u 1 � � -Qu � �C( 1!� `�u 1�� ��� ��� �C( 1 (eK���`!9 1 � � � 3 �
���h(d`/. 47( 1 � uJA��C( 1
4 � u 1 1 �76 � ��� �n57/�H�G 57�M?3c"�&8@?��<��hE?3c ��>0C��&5 K >0��� � /�1@H3�3?3?�57> K �LKJ(B6�^ M k�� 1 ( ^$�"��
�
I^�o )��('7��j � �
#�� 
I^ 3 � 4 � ^ M j�j M ^

) %dj *#\f^ 3 ( ^ & � ISu 1D' ��`
u 12' � ^ < ^]Gvu ��� �)(�
](B126C( � � 	 �0u ��� � � � 126	u � �)( 1 (JE ' �)K���` � � � . � uJISuJA4u ���

E9u ' � 1 A 4 � u 1 1 �>6 � 1 � � 1 A 9 1 � � � 3 ��� u � � Gmu�`*IF(�Ke�h( ' �76 � ��� %-�"�"� )�/���> ?��01S> �N/�1��4C HD�S?��V57> K �

KB(B6V^�o � � 1 (�^$% ��
 
,^ M # �1' M 6&6"��#�� 
 � ^ M jdj&%�^

) % k * 1T^ � ^ /Pu 1 uJ6_u 12' �E^ + ^ /�^ # u ��� `/.�� 	 G ( ' �>6 � E[(d` 4 � u 1 1 �>6 � � � ��� �
���h(d`/. u 12' � � � � `

u�
�
26��C4�u � �)( 1�� � (v� `D`*(�`l4>( 1 � `/(B6 ��� � /�1@H��
1<;L�M+(�&% �"�!� � KJ(B6�^ #&#"� 1 ( ^26"� 
 
,^26 M o5'76 odo��
)J126).mk ��6 )�^

) % M *E�L^ /�^ /Pu�`�uFA�� u 1 1 � ' � � � ( ^-�e^��Y(JA4u � u 12' #0^ �e^ / ( ��� (�
+(B1D6C( � �9	 � 1 ��� � � 126 � �PK�u ` � u � �
� uJISuJAdu���� 3�� ' � ��� ` �),21 � �)( 1 � � � � � a"
]( 1 � 1 � � uJ684>(d`D`��76 u � �C( 1 ����% �"�!�q) /D��> ?���� 1Sh�h�G�>0�#�
KB(B6V^$��k�� 
�
,^ k M odj1'0k M o�o�� � 12A�^ M j�j&% ^

) %&% *�� �:	 � 1 � �h4 � � 1 � u�
�
�`/(4uJ4 � � (N� 126 � �PK�u ` � u � � � uJISuJAdu���� 3�� ' � ��� ` �C,D1 � �)( 1 1 � � 1 At�=`D� � 1�� �
�:u � ` � a!u�
�
�`/(Oa � �:u � �C( 1 ��� % �"�!� )�/���> ?���� 57/�� �	�3?3? � 1Sh�h�G�>0�#� KJ(B6�^ M � 
�
,^�) )&%1' ) ) � �
#�� 
 � ^ M jdj�% ^

) %�o�* �E^ 1 u�
�� ' ( ��� u 12' � ^ � u�`Du�.du 1 � 	 + �76#�	uJ,26 � 4>(d�
� 1 1 �)4Qu � �C( 1 1 12' � `S4 � u 1 1 �76=1 1 4���` 3
� u�� 1 � .���� % �"�!� ) /���> ?�� %�>Q;Q1S/Bh
�
),+(�31S/B8 �DKB(B6V^�odo�� 1 (�^$# ��
 
,^ M kQo )(' M k16&6
� � 4 � ^ k � � ) ^

k M #



) %�� * 	 ^ 1 1 � -�� ( ^]\j.?A4u 1 �YG ^ ( �#
�
](B6 ' u 12' � ^ � u�
2I�� � 	 < � �06	u 12' �h(B,��C6 � � u � �76)6#� � �=4>(d� 3
� 1 1 �)4Qu � �C( 1 4 � u 1 1 �76 'r`��74>(d` ' � 1 A�� ��� u � � ��� �C4 � � u 12' 4 � u 1 1 �76t�i( ' �>6 ��� %-�"�"� )�/���> ?��

30�3+ �
) �3H3+ >I15����c KJ(B6�^(odj � 1 (�^ M � 
�
,^$%�6��('7% )&#"�8GmuO.pk � � kd^
) %&# * + ^ /L^ GmuJ6C6��CI � 	 � 1 � 126 � �PK�u ` � u � � + uO.?6	� �CA � u 12' � a 
]( 1 � 1 � � uF6 ' � ��� ` �),21 � �C( 1�� ��� % �!�"�

)�/���> ?�� %B>Q;Q1S/Bh
�
),+(�31S/B8 �DKJ(B6�^ o ) ��
�
I^ kQo � �1'&k1��k1�"�*)J1 1 � M jdj�% ^
) %�6 *#G!^FGN1 ��� I � 1 u 1D' & ^ ��u�` 3 ( uOK"� ' ��	 \�u�
(uJ4 � � . u 1D' 47( ' � 1 A E[(d` � � � � �C6), � ` �/3 	�6C6#�)( � � 4 � u 1?3

1 �76�����% �!�"� ) /D��> ?�� %�>Q;Q1S/Bh
�N),+(�31S/B8 �2KB(B6V^0%��"� 1 (�^$# ��
�
I^ k M 6&6('&k M �dj � � (�K0^ k � ) ��^
) % ) * � ^ � uFA4u�`�u % u 1 u 1D' � ^ G �C6	� 1 IJ(�K
�C4 � 	 � � `/E[(d`��:u 1 4��mu 1 uJ6P. � � � (JE ��� `*1D4 � 1 `D� ' 1 (�� \

47( ' � � � 1&� � � � (B6P.4u 3 1�` 1 4 � u 1 1 �>6 � � � � 9 1 � � �.�
���h(d`/.���� � /�1@H���% �!�"� ����>0�4C�59��> � 1S>Q; �
�,�	�3H��9� 1Shf-I� � > K �#� � �	uJA4u�`Du �&uJ6C6 � �D\�u 1 u ' u"�2KB(B6V^,k�� 
�
,^:�So�%1';� o&# �8GmuO. M jdj�o�^

) % � *#G!^ � uJISuJA4u���� ��	 < � � �^3 ' � ��� ` �C,D1 � �)( 1h3 u#Ad� 1 ��`�uF6YE[(d`D�#126 u E[(d`�� 1 � � 1�� � � . ' � ��� `��C,21 � �C( 1
(JE `Du�
�� ' E9u ' � 1 A����	� 1 �&�����V5	?��95�HD���$� ���7+(1�CS?=57> 
��4C�5�1 � ��A�� � /�13- � K ���95�1S> � � ^ ��^ �_( � 3
�:u 1 � 	 ' ^ � a?E[(d` ' �2ke^ /L^ � � � `*A4u��h( 1 � 
�
,^$%1'7%�# �,k �&#�j ^

) o4j *#\f^ � �C4>(B6 u"� �.^ �:6	u % u % ���&u 12' < ^ 1 � 1D' ��` �9	 ( �747( ' � 1 A 1 (�� \ 4>( ' � � (�K���`_,�� 1 u `/.o4 � u 1?3
1 �76 � � � � � u '2' � � �)K��TGmu�`*IF(�K 1 (�� � ����� � /31@H��*1<;g�7+(� ������� ����>0�4C�59��> �m1S/ � ?3+(13- 1S>

%�>Q;Q1S/Bh
���95�1S>]),+(�31S/B8 �8GN( 1 � `��QuJ6�� 
l\ �8\�u 1 u ' u"� 
�
,^ k )�6 '0k �dj �*)J1 1 � M jdj�� ^
) o�k * � ^ � � u�� ' (��
�.^��:6	u % u % � u 12' � ^��&u�`@K u�` ' � 1 � 	 
=1(u 1 � � -�u � �)( 1 (FEL��� �i(d`@.?6	� ��� u 12'

� uF1 � � 3 Gmu�`/IJ(�K � (B1�`/4�� � (�Kd��`#,�� 1 u `/.�Gmu�`/IJ(�K�4 � u 1 1 �>6 � ��� %-�"�"� ) /���> ?�� � 1Sh�h�G�>0�#�
KB(B6V^�o �"� 
�
,^$#&# )('7#�6&�"�*)J1 1 �Lk � �&6�^

k M 6



) o M *#\f^ � � ��� 1 � �76 u 1D' & ^ �.^ � 6 uJI ��� 	 � ( 1?3 � 1 � ��`*6 �QuOKd� ' + ��� 'L3 #L(J6C(d�h( 1 47( ' � 1 A 
0��`@E[(d`D��u 1 4 �
( 1 9 1 � � � ��� u � � 4 � u 1 1 �76 � ���&% �"�!� %�>(���2� 1S>Q; � � 1Sh�h�G >(5�HD���V5�1S> �eKB(B6V^5% ��
�
I^�kQo �&%1'0kQo ��6"�
k � ��6 ^

) o�% *�� � 	 GN( ' �76�� 1 A ,21�` ��� 4 � u 1 1 �>6 � 1 � � 1 A 
(u ` � � � �)( 1 � ' �(` � � 4 � ��u 1�� � Gmu�`*IF(�K]�h( ' �76 � ���
%-�"�"� )�/���> ?�� 30�3+ �
)0�3H3+ >I15���#�LKJ(B6�^�o�6"� 1 (�^$%"��
�
,^ ) )&�(' ) � �"� �:1DA�^ k � � )�^

) odo�*#\f^ � � ��� 1 � �76�� < ^ �e^ �&uJ6)Ipu 12' 1T^ 1 � � ,��(4u �4	 � � 1 � � � 3 ��� u � �hGmu�`/IJ(�K��h( ' �76�� 1 Ao(JE 47(d` 3
`D�>6 u � � ' + �C4 � u 1 E9u ' � 1 A 4 � u 1 1 �76 � ��� %-�"�"� )�/���> ?�� 30�3+ �m) �3H3+ >I15����c KJ(B6�^4��% � 1 ( ^ �"�

�
,^ kQo � k '0k1� j k�� #�� 
 � ^ M jdj�o ^

) o � *E�L^ � (B6).du � 	 #L1�`�+;1��76 +?1 � � 
](�� 1 � �g' �N6	u � � ��7(�` �	� ' � � 
 `*(B,(uF,��C6�� � �� � ��� �f>(>0� %B> ?�� ���=�

� 1S57>IHD��/�/��� �2KB(B6V^,k�� 
�
I^ kdk16('0k # k��Ik �&% kd^

) o�# * ) ^&��^ � `*(4uJI � � � � 5 K 57����� H31Sh�h�G >(5�HD���V5�1S> ?�^ � � � � (d`*I �`GN4Q�P`Du�� 3 � �)6C6 � M jdjdj�^

) o 6 * �_^ + uJ4 � � ' �'�.^ �:6	u % u % �=u 12' 1T^�1T^_\�u���
2,0�76C6���	 + �� 1 .
� � �o' �PKd��`/Ad� 1 4�� u 12' � 1 � `*(�
;.
`�u � � � E[(�` 9 1 � � � 3 uJ6#
 � uJ,0� � Gvu�`*IF(eK � (B1�`/4�� � ��� % �!�"� ) /���> ?�� %�>Q;Q1S/Bh
��),+(�31S/B8 �?KB(B6V^ o 6"�

�
,^ k1����%1'0k1� # k��DGmuO. M jdj kd^

) o ) * /�^�# uJISuJI �C,�u�`�u ��	 � ��`@E[(d`D��u 1 4 �tu 1 uJ6). � � � (JE ��� �N��`�`*(d` 3 E[(d`��74�u ��� � 1 A ' �>47( ' � 1 A E[(d` � 1 � ��` 3
6	��u�K�� ' ,26)(L4RIl47( ' � � ( 1 ���)6C,0��` �/3 	�6)6#�C( � � \ � u 1 1 �76 � ��� % �"�!� ) /���> ?��2� 1Sh�h�G >0��cDKJ(B6�^So ) �

1 (�^0%"��
�
,^$% )�#1'7% ���
� Gmu�` ^ M jdjdj�^

k M )



) o � *e�e^ #�u 1 1 �>4RI u 12' �L^2\�u�`*6 ���"	 � EM`�u��
� �j(d`*I��i( ' �>6YE[(d` 
(uF4RI�� � 6C( � � �
� � `��C4 � ,(u � � ' ( 1
6C( ��� `*1 1 6	� 1 A ����� ��� � /31@H��
1<;*�M+(��� � %-��� � ��� �"% �,� � �gG �6�V57h:�DC�59� � 1Shf-0G �957> K ��>0C


 ���9R.1S/ � 57> K � 1S>Q;Q��/���>IH3� ������� � #�u 1 )J( � ���]\��	� k #+�	� 
�
,^ k16&6 '0k )�6"�*)du 1 ^ M jdjdj ^
) ��j *#\f^ 	 ^ # � u 1 1 ( 1 �!	 � ��u � � ����u � �)4QuJ6 ��� �7(d`@.S(JE�47(d�
� 1 1 �C4Qu � �C( 1 ������� �����&8@?��t) �3H3+ � ���#�

KB(B6V^ M 6"� 
�
,^$%�6 �(' o M % �;# M %1' #���# � k ��o ) ^

) ��k *E�L^ # � u�`D��u � �E^ �e^ �fu ��� u 1 u 12' �E^ ( � (B6	uJI � u � 	 � ��`@E[(d`D��u 1 4 �
� K uJ6C1(u � �C( 1 (FE5,21�` ���@3
��`�`*(d` 3 47(�`D`D�>4 � � 1 A 47( ' � � ( 1 u]���)6C,0��` �@3 	�6C6��C( ��� 4 � u 1 1 �>6 ��� %-�"�"� )�/���> ?���� 1Sh�h�G >0��c
KB(B6V^�o�# � 1 (�^:6"��
 
,^ )�o�#1' )�o � �*)J126).mk � � ) ^

) � M * � ^_\f^ # � �	�76 '�� � ),+(� � / K 1�C�5�H ),+(�31S/B8 1<; � 5	?@H�/���� � � ��hf-:�	� � ���7+4?�� < � � �f�
��`��C4Qu 1
Gmu � � ����u � �)4QuJ6�#L(?4 �	� � .�� k � �&# ^

) ��% *#G!^ /�^ #"� �i( 1 u 12' G!^ 3 # ^ � 6C(B1�� 1 � ��	 � � �	��
26	� � � 1 AB6	� � 1 � �7A�`�uJ6 `D� 
 `D� � � 1 � u � �C( 1 (JE ��� �
,��)K u�`�� u � � + uO.?6	� �)A ��' � ��� ` �C,D1 � �)( 1 ��� %-�"�"��� 1Sh�h�G >0� � ���9�<��/�?3c5KJ(B6�^ M � 
�
,^ k M )1'&k(%dj �
GmuO.pk � � ) ^

) � o�*�� � 	 ��1 1 �P9(� ' 
0��`@E[(d`D��u 1 4 � u 1 uJ6). � � � (JE ' �CA�� � uJ6�4>(d���#1 1 �C4�u � �)( 1 � � ��� ' 1(uJ6 � �76 �74 3
� �PKd� ' �)Kd� ` � � � .S(�K���`Q47(�`D`D�>6 u � � '!+ uO.?6	� �)A � u 1D' � uJISuJAdu���� 3�� E9u ' � 1 A04 � u 1 1 �76 � ����% �!�"�
)�/���> ?��,� 1Sh�h�G >0��c]KB(B6V^(o 6"��
 
,^$%&%1' o&% �0)du 1 ^ k � � � ^

) �&� *�� � � 5 K 57� ��� � 1Sh�h�G >(5�HD���95�1S> ��A���/�� �4C�57> K � + ��>(>I� �i?�^ � � � � (�`*I � � �C6	� .�� M jdjdj ^

k M �



) ��# * /�^ � ^ #L12,D,(uJ6 uFI ��� ���fu 1D' ) ^ � u�� � �>.���	 � 1 ��� � % (�� 1 � � (B1�`/4�� 3 4 � u 1 1 �76 ' �>47( ' � 1 A�(JE
K u�` �	uJ,26	� 3 6 � 1 A � � � 1 47( ' � '�� (J1�`*4 � � � < � �
u '2' � � �)K�� 3 Gmu�`*IF(�K 4Qu � ������% �"�!� ) /���> ?���� 1Sh �
h�G�>0��c+KB(J6�^$��k�� 1 (�^ � � 
�
,^ kQo M j1'0kQo M �"��#�� 
 � ^ M jdj&% ^

) �&6 * �.^ #
�.u�` � � u 1D' �e^`\f^ �(��`�`D� � `�u � 	 Gmu `*IJ(�K 4 � u�`DuJ4 � ��`�� -Qu � �C( 1 (JE ' �CA�� � uF6 E9u ' � 1 A �i( 3
,��C6 � � � �	4 � u 1 1 �>6 � ��� %-�"�"� )�/���> ?�� 30�3+ �L) �3H3+ >I15����cQKJ(B6�^no&% � 1 ( ^To�� 
 
,^ ��6&6('�� )��"�
� (�K0^ k � ��o ^

) � ) *#\f^_\f^ < u 1 u 1D' � ^ \f^��.�QuJ1D6#�	�>1 � 	 & 1 9 1 � � � � � ` � � � `D� 
�`D� � � 1 � u � �)( 1�� (JE � � � ,��)K u�`�� 3
u � � + uO.L6 � �)A � u 12' � uJISuJA4u ��� 3�� ' � ��� `��C,21 � �C( 1 ���(%-�"�"� )�/���> ?�� � 1Sh�h�G >0��c KB(B6V^no �"�

�
,^ kdk(� �1'0kdk # k�� � 4 � ^ k � ��6�^

) � � *�� � 	 � �	` ���@3 (d` ' ��`5Gmu�`*IF(�K �h( ' �>6#� 1 A0E[(d` ��� � + uO.L6 � �)A � E9u ' � 1 A 4 � u 1 1 �76���� � /�1@H�� % �!�"�
�,����� �4���,�	� 
�� c�#?. ' 1 � .�� �:1 ��� `DuJ6#�	u �LKJ(B6�^0#"��
�
,^$%&#�# �1'7%&#&6 o�� � (�K ^ k � � ) ^

) #dj *�� � 	 � 1 9(` ���@3 (d` ' ��`SGmu�`*IF(�K]�h( ' �76�� 1 A E[(d` ��� � + uO.L6 � �)A � E9u ' � 1 A 4 � u 1 1 �76���� % �!�"�
)�/���> ?��,� 1Sh�h�G >0��c]KB(B6V^(o ) � 1 (�^,k M � 
 
,^ M j&% M ' M j�o4j"� ( �>4�^ M jdj�j ^

) # k * # ^ < � u�� � 	 Gmu `*IJ(�K 4 � u `�uJ4 � ��`�� -�u � �)( 1 (JE ��� �
��� 4 � u 1 1 �76�����%-�"�"� )�/���> ?�� � 1Sh�h�G >0�
) �3H3+ >I15���#�;KB(B6V^ k16"� 1 (�^,k�� 
�
I^ M o5'7% M � �(�7,,^ k �&# � ^

) # M * � ^ < 1 ` � 1 � � ��/7;Q1S/Bh
��>IH3� �f>0���68@?�5	?g1<; � 5 K 57�����E)�/���> ?�h�5	?3?�5�1S> �&8 ?�� ��hE?�^ � ��� � (d`/I �
\ (d��
21 � � ` #L4 � � 1 4 ��� k � ��j ^

k(%dj



) #&% * � ^ < 1�` � 1 u 1D'�+ ^7K u 1 � (B,0�76 � 1 ��	D� � '2' � 1 Gvu�`*IF(eKP�h( ' �76�� 1 A5(FE78&u � E9u ' � 1 AQ4 � u 1 1 �>6 � ���
%-�"�"� � ���,� �	�3H�� ���f/��D�S?�� 1Sh�h�G >0�#�LKJ(B6�^ k(#"��
�
,^ k )�j �1'0k )�k16"� ( �74�^ k � � ) ^

) #�o�* # ^ � ��` ' �1 u 12' < ^ � ^ �tu 1 ��	 ��Ad� 1 ��`DuJ6 E[(d`D� 1D6 u=E[(d``4 � u 1 1 �>6Y4�u�
(uJ4 � � .���� % �!�"� )�/���> ?��

%�>Q;Q1S/Bh
�N),+(�31S/B8 �DKB(J6�^(o4j � 1 (�^�o�� 
 
,^ kdkQo 6 '0kdk1�&6
�*)J126P.pk � � o�^
) #�� * �E^�) ^ � � � � `*,���u 12' ) ^ /�^ � � 1�`Du � � /B57>IH�5i-:�	�3?t1<; � 5 K 57����� � 1Sh�h�G >(5�HD���V5�1S>:��>0C�� 1�C�57> K ^

� ��� � (d`/I �jGN4Q�P`Du � 3 � �)6C6�� k �&6 � ^

) #&# *e�e^ # ^ � u 1 A u 1D' � ^jGN(4uO.���` ��� 	 � � 1 � � � 3 ��� u � �NGmu�`*IF(�K 4 � u 1 1 �>6 ' ��1 � � E[126f�h( ' �76
E[(d`�`Du ' �C(n4>(d�
� 1 1 �)4Qu � �C( 1 4 � u 1 1 �>6 � ����%-�"�"� )�/���> ?�� 30�3+ �P) �3H3+ >I15����c KB(B6V^Iodo � 1 (�^nk��

�
,^ k(#�%1'0k16�k�� �(�7,,^Ik � ����^

) #�6 *e�e^ # ^ � u 1 A u 12' � ^ 3 \f^ \ � u 1 A � 	 � 1 Kd� ` �PE ."� 1 A � � �#9(` ���/3 (d` ' ��` Gmu `*IJ(�K
� u 1 u � � 1���
 3
� �)( 1 E[(d`fu + u�.?6 � �CA � E9u ' � 1 AS4 � u 1 1 �76���� % �"�!� )�/���> ?��
30�3+ �=)0�3H3+ >I15����c KB(B6V^ o��"� 1 ( ^ M �

�
,^$%�� %1'7%��&6
�8GmuO.pk � �&# ^

) # ) * 1T^ � �)6 � �>6	� � � ( 1 u 12' 1T^#�f^ G �C6 ��� � � 1 �9	 � 1 ��� �*��� �74 � (JE �	��
 � `/EM�>4 � � 1 � � `*6	��uOK"� 1 AiE[(�`
��� �t� �C6), � ` �/3 	�6C6#�)( � � 4 � u 1 1 �>6 ����%-�"�"�q)�/���> ?���� 1Sh�h�G >0��c2KJ(B6�^do�6"� 1 (�^ �"� 
 
,^ # ) k ' # ) ) �
GmuO.pk � � � ^

) # � * 
*^ � � u 1 A�u 12' #0^
/Pu ��� u�� � 	 � � 1 � � � ��� u � � Gvu�`*IF(eK:�i( ' �>6]E[(d` + uO.?6	� �CA � E9u ' � 1 A 4 � u 1?3
1 �76 � ����%-�"�"� ) /���> ?��,� 1Sh�h�G >0��cYKJ(B6�^�o�6"� 1 (�^ k�k���
�
,^ k # ) )1'0k # � M � � (�K0^ k � � � ^

k(% k



) 6�j * 1T^ � � ( 1 A�� �.^!�:6	u % u % ��� u 12' ��^ < uFI u � u�`�u"�/	 �r�h( ' �>6BE[(d` u_,�� 1 u�`@. ,21�` ���/3 1 (�� � �j4 � u 1 1 �>6
,(u � � ' ( 1 u#9 1 � � � +;1��71 ����� � /�1@H���1<;��7+(� ������� ����>0�4C�59��> �m1S/ � ?3+(13-�1S>�%�>Q;Q1S/Bh
���95�1S>

),+(�31S/B8 � � u 1 47(B1LKd��` � �Q\ �]\�u 1 u ' u � 
�
,^$#dj('7#&% �*)J1 1 � M jdj kd^
) 6�k *�� � 	 � 47(d��
(u�`Du � �PKd� ��� 1 ' .n(JE�,21�` ���/3 1 (�� � �-47(d�
� 1 1 �C4Qu � �C( 1 4 � u 1 1 �76 �h( ' �76 � ��� � /�1@H��

1<;
�M+(� ����� � �N5���>(>(59��� �&8Shf-(1@?�57G�h 1S> � 1Sh�h�G�>(5�HD���95�1S> ?���/ � 1 A ��� ( 1 � � � �%\�u 1 u ' u �

�
,^(o�%&6(' odo�k��0)J1 1 � M j�j M ^

) 6 M *�� ��	 ��+;1��>1�� 3 ,(u � � ' �h( ' �>6mE[(d`�, � 1 u�`@. 47(d�
� 1 1 �C4Qu � �C( 1 4 � u 1 1 �>6 � ��� � /31@H��I1<; �4���	��/�� 1S>
� 1S>Q;Q��/���>IH3�t1S> � 1Sh�h�G >0��c!� 1S>(�9/���c_��>0C�� 1Shf-I�#�;GN( 1 � �)4��>6C6C( � & 1 �mk # �&��
�
I^�k(%dj1'&k(% � �
� 4 � ^ M jdj&% ^

) 6�% *�� � 	 � 1 u�
�
 `*(Oa"�	��u � �)( 1 (FE ��� � � �C6), � ` �@3 	�6C6��C( ��� 4 � u 1 1 �76 K
� umu +;1��71�� 3 ,(u � � ' 4 � u 1?3
1 �76.�i( ' �76���� � /�1@H��=1<;:�M+(� ������� % �"�!� %�>(� ��/�>0���95�1S>0���"�&8 hf-(1@?�57G h 1S> %�>Q;Q1S/Bh
���95�1S>

),+(�31S/B8 � \ � �C4QuFAB(�� & 1 � k # �&� 
�
,^$#�% �$)J1 1 � M j�j�o�^
) 6 o�*�� �!	 � +;1��71 � 3 ,�u � � ' �i( ' �76 E[(d` � � `D�76 � ����+ uO.L6 � �)A � E9u ' � 1 Ah4 � u 1 1 �76 � � � � � �
���h(d`@.����

� (
u�
�
0�Qu ` � 1 � /31@H�� 1<; %-�"�"��� � >0C��,��h�59��>(>(G���� 30�3+ 5�H�G ����/ ) �3H3+ >I15�	1 K 8 � 1S>Q;Q��/���>IH3���

( uJ6C6	u � � <�� � k #+�&� # � 
 � ^ M jdj���^

) 6&� *�� � 	 � ,�� 1 u�`/.T4>(d���#1 1 �C4�u � �)( 1 4 � u 1 1 �>6 � � ��� �
���h(d`/.T,(u � � ' ( 1 uN9 1 � � ��+;1��>1������

� 12, ��� � � � '�� (�%-�"�"� )�/���> ?�� H��V5�1S> 1S> %�>Q;Q1S/Bh
���95�1S> ),+(�31S/B8 � o ��
(uJAd� � ^

) 6�# *�� ��	 � ,�� 1 u�`@.�+;1��>1�� 3 ,(u � � ' �i( ' �76 E[(d` � �	`D�>6	� � ��+ �C4 � u 1 E9u ' � 1 A 4 � u 1 1 �76 � � � � � ��� � 3
(d`/.����g1 1D' ��` 
�`�� 
(u�`Du � �)( 1 ^

k(% M



) 6&6 *#G!^ �Y(d` - � � + ^ + ^ + uJ(vu 12' 1T^ �f^�G �)6 ��� � � 1 � 	 � + 
 ��`D`/(d` 47( 1 � `*(B6 ( 1 E9u ' � 1 A �h(B,��)6	�
`�u ' �C(V4 � u 1 1 �76 � ��� % �!�"� )�/���> ?�� 30�3+ �t) �3H3+ >I15����c KB(J6�^(o�# � 
�
,^(odo � ' o �&�"�2GmuO.pk � �&6�^

) 6 ) *#G!^��Y(d` - � u 12' + ^ + ^ + uJ(��,	 � 1 � � � ��� u � � ��� �C4 � (JE%,26C(?4RI ��`D`/(d` � � 1 ,21�` ��� .H4 � u 1 1 �>6 � ���
%-�"�"� )�/���> ?��9� 1Sh�h�G >0��c]KB(B6V^�o �"� 
�
I^$#&#dj1'7#�#�6"�0)J1 1 �Lk � ��6�^

k(%&%


