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|�?�it |L �L*_ �? |�i *�4�|� ì �ti |�iti ThLTih|�it |L ThL�i |�i i �t|i?Ui Lu @ T@h@4i|ih

���U� ��** Mi �ti_ �? L�h UL?t|h�U|�L?�

�hLTLt�|�L? 2G�2 A�ihi i �t|t @ �?�|i ?�4Mih BW : f t�U� |�@|c �?�uLh4*) �? |c

; B 5 Efc BWoc ;� 5 Mc ES�(�c S�(2� 5 �BE7S�(�c|c 7S�(2c|� , L�dS�(�c S�(2o � .L�
| d rE�� o�

A�i T@h@4i|ih BW U@? Mi �?|ihThi|i_ @t |�i *@h}it| @4L�?| E�? |ih4t Lu i�|�ih

UL44L_�|)� Lu |�i , TiU|i_ L�|UL4i |�@| @}i?|t Lu i�ih) |)Ti �? i�ih) }i?ih@|�L? ��**

Mi ��**�?} |L uLhi}L �? Lh_ih |L @�L�_ |�i i �@?|i 55, *L||ih)�

W? ��@| uL**L�tc �| ��** Mi �tiu�* |L �@�i tL4i ?L|@|�L? |L _�t|�?}��t� ?i| |h@_it uhL4

UL?t�4T|�L? �iU|Lht EL�|UL4it�� 5Lc uhL4 ?L� L?c E+c 5� ��** _i?L|i ?i| |h@_it uLh tL4i

@}i?| |)Ti �c ��i� E+c 5� G' ES�(� � /�(�c S�(2 � /�(2��

45Qrwdwlrq= Eu+{4> {5, ghqrwhv wkh forvhg edoo ri udglxv u zlwk fhqwhu dw +{4> {5,1

�f
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ì UL?t|h�U| @ T@h|�U�*@h �@hi|L �4ThL�i4i?| M) E�� uL**L��?} |�i , TiU|i_ @**L�

U@|�L? �?|�* tL4i Tih�L_ *@|ih |�@? � c |�i? E��� 4L_�u)�?} |�i , TiU|i_ @**LU@|�L? M)

|h@?tuih�?} @ ?i| @4L�?| Lu @| 4Lt| BW uhL4 |�i Thiti?| )L�?} |L |�i Thiti?| L*_ ��|��?

i@U� |)Ti Lu @}i?| E��� @?_ �hLTLt�|�L? 2 }�@h@?|ii |�@| �i �@�i @? �4ThL�i4i?|�c

@?_ �?@**) E���� R��4T�?}� |L @ R|@h}i|� t|@|�L?@h) @**LU@|�L?c @ TL�?| �? |�i ti| �� uLh

i@U� |)Ti �� A�i �?uLh4@|�L?@* @tt�4T|�L?t 4@_i }�@h@?|ii |�@| |�i ?i| |h@_it Lu |��t

�4ThL�i4i?| U@? Mi UL4T�|i_( �i |��?! Lu �| Mi�?} �4T*i4i?|i_ M) hi@* *�4T t�4 |@ it

@?_ |h@?tuiht� �L� @}i?|t @hi @**L�i_ |L |h@_i �? UL4Ti|�|��i 4@h!i|t ��|� |�i�h ?i�
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5|iT �G ì Mi}�? M) tTiU�u)�?} |�i N?�uLh4 @**LU@|�L?� A�i UL?t|h�U|�L? �t M@ti_ �TL?

|�i , TiU|i_ @**LU@|�L?c ���U� �@t _i�?i_ i@h*�ihc @?_ �t |�i t@4i uLh |�i _�gihi?| |)Tit

Lu @}i?|t� Oi?Uic �i U@hh) L�| |�i UL?t|h�U|�L? uLh @ }i?ih�U |)Ti�
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�hLLuG ì �ih�u) |�@| |�i , TiU|i_ @**LU@|�L?c iEE7S�(�c|c 7S�(2c|��MM�j
|'n"
|'� @?_ EE7S�(2cf��MM�c

�t ui@t�M*i�S
�MM 7S�(�c|n� n

S
�MM 7S�(2c| '

S
�MM Zrk|n�S

k
�(� n

S
�MM Zrq|n�S

q
�(�n

n
S

�MM Zrk| EZkkSkk�(2 n ZkqSkq�(2� n
S

�MM Zrq| EZqkSqk�(2 n ZqqSqq�(2�

' EZrk| Zkk n Zrq| Z
qk�
S

�MM S
k
�(� n EZrk| Zkq n Zrq| Z

qq�
S

�MM Sq�(�n

nZrk| Zkk
S

�MM Skk�(2 n Zrq| Z
qkS

�MM S
qk
�(2 n Zrk| Zkq

S
�MM Skq�(2 n Zrq| Z

qqS
�MM Sqq�(2

' Zrk| ZkkE
S

�MM Sk�(� n
S

�MM Skk�(2� n Zrq| Z
qkE
S

�MM Sk�(� n
S

�MM Sqk�(2�n

nZrk| ZkqE
S

�MM Sq�(� n
S

�MM Skq�(2� n Zrq| Z
qqE
S

�MM S
q
�(� n

S
�MM Sqq�(2�

' EZrk| EZkk n Zkq� n Zrq| EZqk n Zqq��E
S

�MM /�(2 n
S

�MM /�(2�

'
S

�MM /�(2 n
S

�MM /�(2 r 5 ikc qjc

t�?Ui 4@h!i| U*i@h�?} �4T*�it |�@|S
�MM Sr

�

�(� n
S

�MM Srr
�

�(2 '
S

�MM /�(2 n
S

�MM /�(2

uLh r 5 ikc qj @?_ r� 5 ikc qj� Oi?Uic |�i , TiU|i_ @**LU@|�L? �t ui@t�M*i�

�) ��� EUL?�i �|)�c @?_ E��� @?_ E���� �? #i�?�|�L? �c �| �t t|h�U|*) �4ThL��?} uLh @**

@}i?|t� "�,�#�

wi44@ e��G E�� *�4|<n" Zrk| G' ZWrk ' Zk ( *�4|<n" Zrq| G' ZWrq ' Zq(

E��� *�4|<n" E7S�(�c|c 7S�(2c|� G' E7SW�(�c 7S
W
�(2� uLh @** � 5 M(

E���� *�4|<n" .L�
| d rE�� o ' .WL�d rE�� o uLh @** � 5 M(

E��� L�d7SW�(�c 7S
W
�(2o : .WL�d rE�� o uLh @** � 5 M�

�hLLuG E�� 5�?Ui � �t @ t|h�U|*) TLt�|��i t|LU�@t|�U 4@|h� EM) #i�?�|�L? � E�����c � �t �|<t

6hLMi?��t hLL|� A�i hit�*| uL**L�t�

E��� @?_ E���� 6L**L�t uhL4 |�i u@U| |�@| |�i , TiU|i_ @**LU@|�L? @?_ |�i ti^�i?Ui Lu

i TiU|i_ �|�*�|�it uhL4 |�i 55, @hi *�?i@h �? |�i UL?_�|�L?@* ThLM@M�*�|�it ���U� UL?�ih}i

M) E���

E��� �L|� t�_it Lu |�i �?i^�@*�|) @hi �i** _i�?i_ M) ��h|�i Lu E��� @?_ E���� @ML�i� 6�h�

|�ih4Lhi |�i L�|UL4i E7SW�(�c 7S
W
�(2� �t |�i i TiU|i_ �@*�i Lu |�i t|LU�@t|�U L�|UL4i L? |�i

h�}�| �@?_ t�_i Lu |�i �?i^�@*�|)( M) #i�?�|�L? � E��� �| �t ?L?�_i}i?ih@|i� A�i hit�*|

uL**L�t uhL4 ��� Eai?ti?<t W?i^�@*�|)�� "�,�#�

�hLTLt�|�L? 2G�S A�ihi i �t|t @ �?�|i ?�4Mih BW : f t�U� |�@|c �?�uLh4*) �? |c

; B 5 Efc BWoc ;� 5 Mc ES�(�c S�(2� 5 �BE7S�(�c|c 7S�(2c|� , L�dS�(�c S�(2o � .L�
| d rE�� o�

�hLLuG 6Lh @?) �?�|i | : fc M) ai?ti?<t W?i^�@*�|)c L�d7S�(�c|c 7S�(2c|o : .L�
| d rE�� o� #i�?i

|�i UL4T@U| ti| g @t

g G' iES�c S2� 5 -2
n m S� �

S
�MME/�(� n /�(2�c S2 �

S
�MME/�(� n /�(2�jc

49Qrwdwlrq= Eu+{4> {5, ghqrwhv wkh forvhg edoo ri udglxv u zlwk fhqwhu dw +{4> {5, dqg n � n lv wkh
xvxdo Hxfolghdq phwulf1

�.



@?_ _i�?i ��(| G' iES�c S2� 5 -2
n m L�dS�c S2o � .L�

| d rE�� oj _ g� �L� _i�?i B�(| G'

4�?ES�cS2�M��(|
n E7S�(�c|c 7S�(2c|� � ES�c S2� n � 6Lh @** � 5 Mc B�(| : f i �t|t t�?Ui ��(| �t

UL4T@U|�

��LLti "c 	" : fc ���U� U@? _iTi?_ L? �c t��U�i?|*) t4@** tL @t |L UL?t|h�U| ��("

@?_ ��(	"E7S
W
�(�c 7S

W
�(2�c UL4T@U| t�Mti|t Lu -2

nc ���U� @hi _�t�L�?| @?_ uLh tL4i *@h}i ��("c	"

@?_ uLh @** | : ��("c	" EL��3�E.L�
| d rE�� o � _ g � ��

" @?_ E7S�(�c|c 7S�(2c|� 5 ��(	"E7S
W
�(�c 7S

W
�(2�

��ihi ��(" G' EL��3�E d.WL�d rE�� o� "c .WL�d rE�� o n "o � _ g� A�@| |�L t�U� ti|t U@?

Mi UL?t|h�U|i_ uLh i@U� |)Ti �c uL**L�t uhL4 wi44@ e���

�L� _i�?i eB� G' 4�?ES�cS2�M��("
4�?KM��(	"

n K� ES�c S2� n � A�i UL4T@U|?itt Lu |�i

ti|t @?_ |�i UL?|�?��|) Lu |�i 4i|h�U �4T*) |�@| eB� �t �i** _i�?i_( t�?Ui |�i ti|t @hi

_�t�L�?|c eB� : f� wi| 7B� G' 4�? iB�(�c B�(2c � � � c B 7��
c eB�j uLh tL4i 7�� : ��("c	"( �i?Ui

7B� : f� �L� UL?t�_ih |�i ti| d7B�c B�(�o @?_ *i| 7B�(A G' 4�? iB�(�c ���c B�(Aj� �*i@h*)c
7B�(A 5 d7B�c B�(�o uLh @** A @?_ |�i ti^�i?Ui i7B�(Aj

A 'n"

A '� �t �i@!*) 4L?L|L?i _iUhi@t�?}

tL �| �@t @ *�4�|� 6�?@**)c _i�?i BW� |L Mi BW� G' *�4A<"
7B�(A @?_ ti| BW G' 4�?�MM BW��

"�,�#�

wi44@ �G B��i? EE����MM�c ��ihi i@U� ti| �� t@|�t�it W��c |�ihi i �t|t @? f� t�U� |�@|

uLh @** � 5 Mc L�d +�� n /�(�c 5
�� n /�(2 o : .L�

| d rE�� o uLh @** | : f��
�hLLuG �) W�� E��� @?_ E����c @?_ |�i _i�?�|�L? Lu E+�� c 5���c L d +�� n/�(�c 5

�� n/�(2 o :

.WL�d rE�� o� 5L wi44@ e�� E���� @?_ |�i UL?|�?��|) Lu .L�
| d rE�� o �? Zrk| @?_ Zrq| �4T*)

|�@| uLh i@U� |)Ti � 5 Mc |�ihi i �t|t @? ��� t�U� |�@| L�d +�� n /�(�c 5
�� n /�(2 o :

.L�
| d rE�� o uLh @** | : ���� A�i hit�*| uL**L�t M) _i�?�?} f� G' 4@ �MM�

��� "�,�#�

wi44@ e�2G 6Lh @** � 5 Mc L�
� d+

�
� n /�(�c 5

�
� n /�(2o*L

�
2 d+

�
� n /�(�c 5

�
� n /�(2�o ' 4� � ��

�hLLuG W| �t i@t�*) U�iU!i_ |�@| �� _ 8� �t UL4T@U|c tL |�@| E+��c 5
�
�� �t �i** _i�?i_�
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