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@ � i_ |ih4�?@* U@T�|@* t|LU! &3 E|n{|�� ì U@? |�i? U@*U�*@|i |�i t�4 Lu _�tUL�?|i_

�|�*�|) uLh |�i �?|ih�@* E|c |n{|� ��|� |�i UL?t�4T|�L? T@|� ��t| LM|@�?i_� AL}i|�ih

��|� |�i !?L�? U*Lti_ uLh4 uLh TU }��i? �? E�e� c |��t i?@M*it �t |L @hh��i @| @ U*Lti_

uLh4 i Thitt�L? uLh _�tUL�?|i_ *�ui|�4i �|�*�|) @| | @t @ u�?U|�L? Lu &3 E|n{|�� 6�?@**)c

_�tUL�?|i_ *�ui|�4i �|�*�|) �t 4@ �4�3i_ ��|� hitTiU| |L &3 E|n{|� �

54
Vwulfwo| vshdnlqj/ wkh prgho lpsolhv wkdw doo grphvwlf surgxfwlrq vkrxog vkxw grzq lq wklv fdvh/ zlwk

doo uhvrxufhv ohqw wr wkh rxwvlgh zruog1 Iru wkh vdnh ri dujxphqw/ zh dvvxph wkdw wkh krxvhkrog*v htxlw|

fdq qrw eh vrog lq vkruw qrwlfh wr suhyhqw wklv h{wuhph suhglfwlrq ri wkh prgho1

2f



6L**L��?} |�i ThLUi_�hi ��t| t!i|U�i_c �| U@? Mi t�L�? |�@|22 _�h�?} |�i iT�tL_i Lu

�?i TiU|i_*) ��}� �?|ihit| h@|ic |�i }hL�|� h@|it Lu UL?t�4T|�L?c U@T�|@* @?_ L�|T�| @hi

@** UL?t|@?| @| � � ' �no
�

o�nB
�� ��4�2� 5�?Ui ��|�L�| |�i t�LU!c |�i }hL�|� h@|i �L�*_ �@�i

Mii? � ' �no

onB
�� � � 4c |�i U�@?}i �? }hL�|� �?_�Ui_ M) |�i t�LU! �t

Y�

Yo
'

B � �

Eo n B�2
��

AL tii |�i @TThL �4@|i 4@}?�|�_i Lu |�i @ML�ic @tt�4i |�@| |�i �Lh*_ �?|ihit| h@|i o �t

L?*) t*�}�|*) Mi*L� ��Bc |�i? Y�

Yo
* B3�

onB
� A��t UL�*_ @}@�? Mi @? i |hi4i*) *@h}i ?i}@|��i

?�4Mih �?_ih |�i �t�@* �@*�it uLh o @?_ B�

W? @**c |�i iUL?L4) UL�*_ Mi i |hi4i*) ��*?ih@M*i |L �?i TiU|i_ U�@?}it �? |�i �Lh*_

�?|ihit| h@|ic �? ML|� *i�i* @t hi�iU|i_ �? |�i TLtt�M*i *@h}i _iU*�?i �? |�i *i�i* Lu T�)t�U@*

U@T�|@* ��t| @u|ih |�i t�LU! @?_ �? }hL�|� _�h�?} |�i �?|ih�@* Lu ��}� �?|ihit| h@|i�

W?|ih?@|�L?@* MLhhL��?} U@? Mi |�L�}�| Lu @t |�i @�@�*@M�*�|) Lu @ Mi||ih |iU�?L*L}) ��|�

?i| 4@h}�?@* ThL_�U| Lu U@T�|@* �no

onB
� � � ���U� �t }hi@|ih |�@? � � B |�i ?i| 4@h}�?@*

ThL_�U| Lu U@T�|@* �? @ U*Lti_ iUL?L4) uLh o 	 � � B� A�i �?i TiU|i_ �?Uhi@ti �? o

�t @?@*L}L�t |L @ _i|ih�Lh@|�L? Lu |�i Mi||ih |iU�?L*L})� `�|� *L}@h�|�4�U Thiuihi?Uic

�i �?_ |�@| }hL�|� _�h�?} |�i iT�tL_i Lu *L� ThL_�U|���|) E��}� �?|ihit| h@|i�c @t �i**

@t �? L|�ih |�4itc �t i^�@* |L �no

onB
� � � � 4 ��@|i�ih o |�h?t L�| |L Mi2e� A��t hit�*|

�t ti?t�|��i |L |�i @tt�4T|�L? Lu *L}@h�|�4�U Thiuihi?Ui� RwL�ih ThL_�U|���|)� _�h�?}

|�i iT�tL_i Lu ��}� �?|ihit| h@|i _Lit ?L| *i@_ |L ��}�ih Lh *L�ih h@|i Lu @UU�4�*@|�L?

L|�ih |�@? |�i @_��t|4i?| U@**i_ uLh M) |�i U�@?}i �? RThL_�U|���|)� Tih ti MiU@�ti

�?|ih|i4TLh@* t�Mt|�|�|�L? @?_ �i@*|� igiU|t i @U|*) U@?Ui* �?_ih *L}@h�|�4�U Thiuihi?Ui�

Wu �?|ih|i4TLh@* t�Mt|�|�|�L? �t t��U�i?|*) t|hL?}c |�i �L�ti�L*_ 4@) �@?| |L t*L� _L�?

@UU�4�*@|�L? i�i? u�h|�ih�

55
Wkh surri lv dydlodeoh xsrq uhtxhvw1

56
Zkhq u3 A D� �/ doo lqwhuqdwlrqdo eruurzlqj zrxog kdow/ �f @ �d

f
1 Wklv lpsrvhv dq xsshu erxqg rq

krz pxfk jurzwk fdq ghfolqh1

57
Zlwk wkh h{fhswlrq zkhq u3 A D � � lq zklfk fdvh wkh jurzwk udwh uhvruwv wr lwv dxwdunlf ohyho

�d @ D� � � �=

2�



D� ����wN#W�B +,��+k5

,UL?L4�U Uh�tit @hi Lu|i? U@|@*)t|t uLh tLT��t|�U@|i_ iUL?L4�U hiti@hU�� A�i Bhi@| #i�

Thitt�L? �? �b�ft �@t �?tT�hi_ }i?ih@|�L?t Lu iUL?L4�t|t |L _i�i*LT ?i� |�iLh�it� ki)?it

E�b�S�c 6h�i_4@? @?_ 5U��@h|3 E�bS��c w�U@t E�b.2�c @4L?} L|�ihtc @hi @** �?|i**iU|�@*

hitTL?tit |L �| @?_ |�i) }i?ih@|i �@�it Lu _h@4@|�U U�@?}it �? 4@UhLiUL?L4�Ut� N?uLh�

|�?@|i*)c ���*i |�i ThLuitt�L? �@t )i| |L UL4i �T ��|� @ ��_i*) @UUiT|i_ �?|ihThi|@|�L? Lu

|�i Bhi@| #iThitt�L?c |�ihi �t @?L|�ih ��t| @t }hi@| @ U�@**i?}i |L |@!i �T� W| �t |�i �t�@?

Uh�t�t Lu �bb.�bH� `�i? iUL?L4�t|tc @?_ tL @t |�i }i?ih@* T�M*�Uc �t _iM@|�?} ��i|�ih |�i

TLt|�@h iUL?L4�U TihuLh4@?Ui Lu ,@t| �t�@ �t ��t| @ 4)|� Lh @ |h�i 4�h@U*ic @ ti^�i?Ui

Lu tii4�?}*) t4@** i�i?|t |h�}}iht @ ti^�i?Ui Lu UL**@Ttit �? ti�ih@* �t�@? UL�?|h�it� �?_

i�i? |�i 4Lt| LT|�4�t|�U @?@*)t|t ��** @}hii |�@| |�i Uh�t�t �t )i| |L Mi L�ih�

�@?) T@Tiht �@�i Mii? �h�||i? L? |��t t�M�iU|� ì _�gihi?|�@|i L�h igLh|t uhL4 L|��
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