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*@?_ @?_ T�)t�U@* U@T�|@* @hi UL4T*i4i?|@h) �? ThL_�U|�L?� A�ihi �t @ TL�ihu�* 4�*|�T*�ih

ThLUitt ��i? *@?_ �t �ti_ @t UL**@|ih@* �? *i�ih@}i MLhhL��?}� �| ��}�ih *@?_ Th�Uic 4Lhi

*L@?t U@? Mi LM|@�?i_� A�i hit�*|�?} ��}�ih �?�it|4i?| �? T�)t�U@* U@T�|@* ��** u�h|�ih

MLLt| |�i 4@h}�?@* ThL_�U|���|) @?_ �i?UiuLh|� |�i Th�Ui Lu *@?_� �?_ |�i? |�i ��}�ih

*@?_ Th�Ui ��** t�TTLh| i�i? 4Lhi *i�ih@}i MLhhL��?}c @_ �?�?�|�4� � |�?) TLt�|��i �?|ih�

it| h@|i t�LU! ti|t |�i ThLUitt �? hi�ihti @?_ �L�*_ i�i?|�@**) hit�*| �? _h@4@|�U _iU*�?it

�? *@?_ Th�Uic T�)t�U@* U@T�|@* @?_ L�|T�|�

�*|�L�}� |�i M@t�U 4L_i* �t itti?|�@**) �& �? t|h�U|�hic |�i _)?@4�Ut @hi ?L?�|h���@*�
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L�|T�|c U@T�|@*c UL?t�4T|�L? @?_ *@?_ Th�Uiq

A�i @?t�ih _iTi?_t Uh�U�@**) L? |�i |ih4t Lu |�i UL�?|h)<t i |ih?@* _iM|� A�i 4Lhi

i4T�h�U@**) hi*i�@?| U@ti �t |�@| Lu t�Lh| |ih4 _iM| @t 4Lt| _i�i*LT�?} UL�?|h�it< _iM|

@hi �?_ii_ t�Lh| |ih4��b 6�h|�ih4Lhic |�i 4�UhLiUL?L4�Ut �?_ih*)�?} |�i MLhhL��?}

UL?t|h@�?| �? Ee� c @t i T*@�?i_ �? k�c U@**t uLh _iM| ��|� |�i t�Lh|it| TLtt�M*i |ih4 � L?i

Tih�L_ �? |�i _�tUhi|i |�4i 4L_i* Lu |�i�ht�

W? u@U|c |�i igiU|t Lu �?i TiU|i_ U�@?}it �? UL?_�|�L?t �? |�i �Lh*_ U@T�|@* 4@h!i| L?

4<
Iru lqvwdqfh/ vhh Fdoyr dqg Phqgr}d +4<<9,/ Froh dqg Nhkrh +4<<9,/ Yhodvfr dqg Fkdqj +4<;;, dqg

wkh uhihuhqfh wkhuhlq1

�.



|�i _L4it|�U iUL?L4) @hi 4Lt| ThL?L�?Ui_ ��i? |�i _iM| �t Lu |�i t�Lh|it| _�h@|�L?�

N?i TiU|i_ |i4TLh@h) �?Uhi@tit �? �Lh*_ �?|ihit| h@|i �L�*_ ?L| �@�i 4�U� Lu @? igiU|

L? |�i ULt| Lu MLhhL��?} �u 4Lt| i �t|�?} _iM| U@? Mi UL?|�?�L�t*) tih��Ui_ @| |�i Thi�

t�LU! �?|ihit| h@|i� W| �t L?*) |�i @__�|�L? |L i �t|�?} MLhhL��?} ���U� 4@) Mi _i@hih |L

tih��Ui �u 4Lt| Lu |�i UL�?|h)<t i |ih?@* _iM| �t *L?} |ih4 _iM|� �L?�ihti*)c �u |�i _iM|

�t Lu @ |ih4 _| * f tL |�@| @** _iM| 4@|�hit �? |�i ?i | �?t|@?|c @** MLhhL��?} 4�t| Mi

tih��Ui_ @| |�i ��}�ih TLt|�t�LU! �?|ihit| h@|i�

�Lhi �4TLh|@?| �t |�i igiU| L? |�i @4L�?| |�@| 4@) Mi MLhhL�i_� #i?L|i &e E� � @t |�i

�L�ti�L*_<t i^��|) �? T�)t�U@* U@T�|@*� �) ��h|�i Lu E.�c |�i ^�@?|�|) Lu T�)t�U@* U@T�|@*

|�@| |�i �L�ti�L*_ 4@) @4@tt @t @ u�?U|�L? Lu �|t i^��|) �t

& E� � '
� n o

o n B
&e E� � n

�

o n B
^ E�� E2��

Wu |�i i �t|�?} _iM| �t )i| |L 4@|�hic |�i U@T�|@* t|LU! |�@| |�i �L�ti�L*_ 4@) �L*_ �L�*_

?L| �@�i |L Mi @_��t|i_ i�i? �u |�i i^��|) Lu |�i �L�ti�L*_ 4@) L?*) t|h�U|*) Tih4�| �|

|L MLhhL� @ t4@**ih @4L�?| @| |�i ��}�ih �?|ihit| h@|i� �? |�i L|�ih �@?_c ��|� i �t|�?}

_iM| 4@|�h�?} @| i�ih) �?t|@?|c |�i hi*@|�L?t��T �? E2�� �L�*_ �L*_ @| @** |�4i ��i? @**

i �t|�?} _iM| @hi hiU@**i_ @?_ L?*) @ _�tUhi|i*) t4@**ih ^�@?|�|) Lu ?i� *L@? �L�*_ Mi

i |i?_i_ @| |�i ��}�ih �?|ihit| h@|i� W? T@h|�U�*@hc @ t4@** �?Uhi@ti �? �?|ihit| h@|i UL�*_

U@** uLh @ _h@4@|�U _L�?�@h_ @_��t|4i?| �? &� 6�ht| |�i |�L 4�*|�T*�iht �no

onB
@?_ �

onB
�L�*_

Mi *L�ihi_� �?_ |�i? t�?Ui ^ �t @ u�?U|�L? Lu &c |�i _L�?�@h_ @_��t|4i?| �? & �L�*_

*L�ih ^ ���U� M) E2�� �L�*_ _h@} _L�? & u�h|�ihc *i@_�?} |L |�i L?ti| Lu @ _L�?�@h_

tT�h@* �? @tti| Th�Uitc *L@?tc T�)t�U@* U@T�|@* @?_ L�|T�|�

AL tiT@h@|i L�| |�i Th�4@h) @?_ tiUL?_@h) igiU|tc @tt�4i �)TL|�i|�U@**) |�@| uL**L��?}

|�i �?i TiU|i_ �?|ihit| h@|i t�LU!c ^ hi4@�?t �?U�@?}i_� OL*_�?} � i_ *@?_ Th�Ui ^c

|�i i*@t|�U�|) Lu |�i U@T�|@* t|LU! ��|� hitTiU| |L U�@?}it �? �Lh*_ �?|ihit| h@|i U@? Mi

i Thitti_ @t2f

�����o&
Y&

Yo

�����
^ � i_

'
o

o n B

�� B

� n o
n

k�o

� n o
dE� n 4� Eo n B��� E� n k�o3� � E2e�

53
Wkh ghulydwlrqv ri +57, dqg +58, wr iroorz fdq eh irxqg lq wkh dsshqgl{1

�H



�*|�L�}� *@?_ Th�Ui �t @tt�4i_ � i_ �? |�i @ML�i _ih��@|�L?c �| ?i�ih|�i*itt UL?|h�M�|it

|L |�i ��U|�@|�L? MiU@�ti @| |�i ��}�ih �?|ihit| h@|ic |�i �L�ti�L*_<t i^��|) �? *@?_ U@?

L?*) t�TTLh| @ t4@**ih ^�@?|�|) Lu *L@?� A��t igiU| �Lh!t |�hL�}� |�i tiUL?_ |ih4 �?

|�i @ML�i� �u UL�htic @| k ' fc *@?_ �@t ?L hL*i �? ThL_�U|�L? @?_ �|t Th�Ui ^ ' f @?_

|�i igiU| �@?�t�it� A�i �ht| |ih4 �? E2e� 4@) |�i? Mi |@!i? @t |�i *L�ih ML�?_ Lu |�i

igiU| Lu |�i �?|ihit| h@|i t�LU!� N?_ih |�i �t�@* T@h@4i|ih�3@|�L?c i�i? |��t *L�ih ML�?_

�t L?*) t*�}�|*) Mi*L� ��

��| |�i igiU| Lu o L? & �t t|�** *@h}ih L?Ui �i @*tL UL?t�_ih |�i igiU| Lu o L? ^ @?_ |�i

hiTihU�tt�L?t L? *i�ih@}i MLhhL��?}� 6hL4 E2��c �| U@? Mi tii? |�@| i�@*�@|�?} |�i |L|@*

igiU| U@**t uLh i Thitt�?} ^ @t @ 4�*|�T*i Lu &e @?_ t�Mt|�|�|�?} |�i hit�*| M@U! �?|L |�i

i^�@|�L?� A�i @TTi?_� t�L�t |�@| |��t )�i*_t

& E� � '
� n o

o n B

E� n 4� Eo n B���

E� n 4� Eo n B��� E� n k�
&e E� � � E2D�

,^� E2D� �t |�i hi_�Ui_ uLh4 i Thitt�L? hi*@|�?} |�i ^�@?|�|) Lu U@T�|@* �i*_ M) |�i

�L�ti�L*_ @t @ 4�*|�T*i Lu �|t L�? i^��|) �? T�)t�U@* U@T�|@*� A�i |L|@* igiU| Lu o L? &c

uhL4 _�gihi?|�@|�?} |�i @ML�i �t

����� o&
_&

_o

����� ' o

o n B

�� B

� n o
n

k�o

� n o
dE� n 4� Eo n B��� E� n k�o

3� � n 4

E� n 4� Eo n B���
�

A�i _�gihi?Ui Mi|�ii? |�i @ML�i @?_ |�i igiU| _iT�U|i_ �? E2e� �t |�@| |�i tiUL?_ |ih4

�t @�}4i?|i_ M) |�i 4�*|�T*i �n4

E�n4�EonB�3�
���U� UL�*_ Mi @ �ih) *@h}i ?�4Mih� AL tii

|��tc hi4i4Mih |�@| uhL4 E�2�c � �t ML�?_i_ @ML�i o n B� �UULh_�?}*) |�i |ih4 �t

ML�?_i_ @ML�i �n4

EonB�4
���U� �t @TT@hi?|*) @ �ih) *@h}i 4�*|�T*i� A��t 4i@?t |�@| i�i?

uLh u@�h*) t4@** �@*�it Lu kc |�i igiU| Lu ��U|�@|�?} *@?_ �@*�it L? L�|T�| @?_ U@T�|@*

U@? Mi t�Mt|@?|�@*� A��t �?_ihtULhit |�i TL�?| |�@| |�i i?_L}i?L�t ��U|�@|�L? �? *@?_

�@*�it �t @? �4TLh|@?| ThLT@}@|�?} 4iU�@?�t4 uLh L�|T�| ��U|�@|�L? ��i? *@?_ �t �ti_

@t UL**@|ih@* uLh *i�ih@}i MLhhL��?}�

W| �t TLtt�M*i |L �?_ih|@!i @ 4Lhi i @U| @?@*)t�t Lu �L� |�i iUL?L4) hitTL?_t |L |�i

TLt�|��i �?|ihit| h@|i t�LU!� �| |�4i |c |�i �?t|@?| @u|ih |�i �?Uhi@ti �? �?|ihit| h@|ic |�ihi

��** Mi @ _�tUhi|i _L�?�@h_ @_��t|4i?| Lu U@T�|@* t|LU! @t _itUh�Mi_ @ML�i� A��t T�?t

�b



_L�? |�i U@T�|@* t|LU! |�@| hi4@�?t @| |�i �?t|@?| ��t| @u|ih |� Wu |�i t�LU! �t i TiU|i_

|L *@t| uLh @? �?|ih�@* Lu {|c |�i �L�ti�L*_<t LT|�4@* hitTL?ti �t |�i tL*�|�L? |L

4@ 
%E��

+]
|n{|

|

e34E�3|� *? S E� � _� n e34{|TU

�
&n E|n{|�

�,
E2S�

t�M�iU| |L |�i S E�� }��i? �? Eb� ��|� o hiT*@Ui_ M) o�c |�i |�L i^�@|�L?t Lu 4L|�L? }��i?

hitTiU|��i*) �? E2� @?_ E�� @?_

&n E|n{|� '
l Eo�

l Eo��
&3 E|n{|� E2.�

��ihi l Eo� ' �no

onB

E�n4�EonB�3�

E�n4�EonB�3�E�nk�
�

AL �?_iht|@?_ E2.�c �ht| hiU@** |�@| |�i �?|ihit| h@|i �t i TiU|i_ |L hi|�h? |L |�i Lh�}�?@*

*i�i* o @| |n{|� a�t| MiuLhi tLc uhL4 E2D�

&3
e
E|n{|� ' l Eo��

3�
&3 E|n{|� �

A�i UL?_�|�L? �? E2.� uL**L�t L?Ui �i hiUL}?�3i |�@| |�i T@|� uLh &e 4�t| Mi t4LL|��

W? |�i @ML�ic �i @tt�4i |�@| |�i TLt|�t�LU! �?|ihit| h@|i o� �t t|�** Mi*L� |�i �tih ULt|

Lu U@T�|@* � � B� �u UL�htic |��t ?ii_t ?L| Mi |h�i� `�i? |�i �Lh*_ �?|ihit| h@|i h�tit

@ML�i |�i � � Bc @** �?|ih?@|�L?@* MLhhL��?} UL4it |L @ �@*|� W? |��t U@tic �i 4L_�u)

|�i @ML�i M) hiT*@U�?} l Eo��3� ��|� � @?_ �ti |�i M�_}i| UL?t|h@�?| E�D� �?t|i@_ Lu |�i

M�_}i| UL?t|h@�?| �4T*�i_ M) Eb� �2�
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