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]�^`_6aPbdcfe�a
gih�j b h _ h�k a+c klhSm e�n h�k a�a h eSo k nqpsr h&tYu b�vxw k czy�nqe{cf|q|}w

a h _P_ h |}|~cfaPn k`���<h�k`h bScz|qnq� h v%e�ws|qn k v h bP_�� gih y�cf� h vxn}b h e�a
r`_ h�uft aPo h,�8h�kxh bdcf|}nq� h v�e�ws|qn k v h b�� _K_Pe�b h�h�k�� _ j cze h�j b u{�!h e �
aPn u<k n k�u b6v h b�a u y�n k nqyZn}� h aPo h�k r`yZ^ h b uftNj�u |qw �8u<k _
b h p;rxn}b h v�a u e u8k _6aPbPrxe�a�nqaP_Knqy�c �8h ����_ h v�n k e u8k{� r k e�a6n u<k
� nqaPo u r`bA] �D� r�� h b j�u |qw �<u8k b h�k v h b h b{� u r`bAa h eSo k n}psr h
_Pa6bPnq� h _�c �8usu v�^�cf|�c k e h ^ h a � h�h�k _ j�h�h v�c k v�n}y�c �<h
psr�cz|qnqaDw � o h�k r`_ h v�cza&_6y�cz|q|�a u y h v`nqr`y�_Pe{cf| h _{� �8h�ks�
h bScz|q|qwZ_Pr`b j cz_6_Pn k`�Au aPo h b	y h a6o u v`_ t�u b4b h�k v h bPn k`�A�8h�k`h b �
cz|qnq� h v�e�ws|qn k v h b6_{�

���h _6r`y �h
��u r`_ j b �h _ h�k a u<k _�r k`h a h edo k nqp;r h4hSm e�cze h	j�u r`b�|~cKa h _ �

_ h |�cfaPn u8k v`w k cfy�nqpsr h v h _�e�ws|qn k v`b h _ ���h�k	�h bScz|qnq_ �h _�� ��u rx_
r`a6n}|qnq_ u<k _�|�c j b u{�Sh e�a6n u8k _Pr`bi|D� �h e�bSc k�j�u r`biy�n k nqy�n�_ h b
| hZk`u yZ^xb h v hZj�u |qw �<u8k`h _ k	�h e h _P_dcfnqb h _ j�u r`b&e u<k _Pa6bPr`nqb h
|D� n}y�c �<h �P�,aPnq|qnq_ �h�h c�� h e�r k cz| �8u bPnqaPo`y h ] � ^`r�� h b���|�cKa h eSo �
k nqpsr h�h _6a�r k ^ u8k e u y j b u y�n}_ h�k aPb h | �hSm e{cfe�nqa �h�h a�|~c
psr�cz|qnqa �h �
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] �<h�k`h bScz|qnq� h vZe�ws|qn k v h b�nq_�aPo h _Pr`b t cze h,j b u v`rxe h v�^sw h�ª8�
aPb6r`v`n k`� c,e�nqb6e�| h cz| u<k`� c j czaPoZa6o`b u r � oZ_ j cze h �;cf|q| u � n k`�
aPo h e�nqbPe�| h � _�bdcfv`nqr`_�a u �8czb6w+cz| u8kx� aPo h4j cfaPoE�(«	o`nq_ j c j�h b
j b h _ h�k a6_�c kihSm e�n h�k aAy h a6o u v tYu b&b h�k v h b6n k`� a6o`nq_+_6r`b �
t cfe h n k c j�u |}w �<u8ks� ^�cz_ h v j b u{�Sh e�a6nq� h b h�k v h bPn k`� _Pws_6a h y��
r`_6n kx� c j b6nqy�nqaPnq� h e�cz|q| h v�aPo h,¬`­8®~¯`°/±�°�²6³{´<µ �
¶ czn k aP_Pa6b u � h _�e�c k _ h bP� h cf_·n k`h�ªsj�h�k _6n}� h ^`rxn}|qv`n k`�

^`| u eS�;_ t�u b�y�c k w�aDw j�h _ uft e u y j | h�ª��8h�u y h a6bPws��¸ u y �
^`n k`h v%n k |~cfb �8hlk rxyZ^ h b6_{�,aPo h w�e{c k ^ h r`_ h v¹a u�hSmZ�
e�n h�k aP|qw�b h�k v h b�cZ�8czb6n h aDw uzt v h aScznq| h v k cza6r`bdcf| j o h�k`u y �
h�k cº_Pr`eSo»cf_ t r`b��so�cznqb{�x^`bdc k eSo h _���a � n � _{�`c k v j n kxh�kxh�hS�
v`| h _���¼snqy j | h b4_6aPb6r`e�aPrxb h _A|qn}� h � n}b h _{��o u _ h _��Ec k v j n j�h _
czb h	h psr�cz|q|qw�_Pr`nqaScz^`| h �(��_6n kx� a6o h nqb��sn h � � v h�j�h�k v h�k a�a h _ �
_ h |}|~cfaPn u8k � j cfn k a6_PaPb u � h _�e{c k cz|q_ u�h cf_Pnq|qw�c j`j b uzª n}y�cza h
� u |qr`y h a6bPnqe u<j cze�nqaDw h � h e�aP_{��«	oxn}_�y�cz� h _�a6o h y½r`_ hSt r`|
n k b h�k v h b6n k`�»u ^ �Sh e�a6_Z_Pr`eSo�cz_ � cza h b+_6aPb h czy�_���nqe�nqe�| h _{�
c k v � nq_ j _ uzt _6y u � h � � o`nqeSo+o�cz_�a6bdczvxn}a6n u8k cf|}|qw,^ h�h�k v`n t~�
¾�e�rx|}a�a u cfe�e u y j |qnq_Po � nqaPo u aPo h b j b u��Sh e�a6n}� hS� b h�k v h bPn k`�
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y h a6o u v`_{� kxh e h _6_PnqadcfaPn k`� aPo h	h�ªsj�h�k _6n}� h _ u |qr`aPn u<k+uft bdc�w �
aPbdcfe�n k`� �
¶ cfn k a6_PaPb u � h _ h y j | u wÍcÍyZr`|qaPnq_Pe{cf| h v`w k cfy�nqe&a h _P_ h | �

|�cfaPn u8k�uzt��8h�k`h bdcz|qnq� h vle�ws|}n k v h bP_�� g o`nq| h aPoxn}_	a h eSo k nqpsr h
n k e�r`bP_�_ u y h�u � h bPo h czv»cf_�e u y j cfb h v�a u cÎ¾ ªsh v�a h _P_ h | �
|�cfaPn u8k _6edo h y h ��n}a�e{c j n}aScz|qnq� h _ u<k nqy j�u bPaSc k aA_Pwsy�y hS�
aPbPn h _�c k vÏ�sn h � � n k �8czb6n�c k e h _ uft a6o h��8h�k`h bdcz|qnq� h vÐe�ws|}n ks�
v h b{� � o u _ h _6e�b h�h�kij b u��Sh e�a6n u<k e{c k ^ h cfe�e�r`bScza h |}w�a6n}| h v
� n}a6o u8k |qw�cK_6y�cf|}| k r`yZ^ h b uzt b h |~cza6nq� h |qw�|~cfb �8h�j�u |qw �8u<k _{�
«	o h b h _Pr`|qa6n kx� _Sc��;n k`� _�n k � h b6a h�ª aPbSc k _ t�u b6y�cza6n u8k _��zbdcf_ �
a h b6n}��czaPn u<kZu � h b6o h czv(�`c k v h v �8h c k a6n�cf|qn�cf_Pn k`� y u b h a6o�c k
e u y j�h�k _dcza h�t�u b&a6o h a h _6_ h |q|~cza6n u8k e u _Pa���Ñxr`b6aPo h b6y u b h �
^;w�cfr`a u y�cfaPnqe{cz|q|qw�czv � r`_Pa6n kx� a6o h�� bdc k r`|~czbPnqaDw uzt aPo h nqb
a h _6_ h |q|~cza6n u<k � j cfn k a6_Pa6b u � h _�_Py u;u aPo`|qw�cfv�c j a�a6o h nqb�| h � h |
uzt v h adcfn}|(a u a6o h _Pe{cf| h cfa � o`nqedo�a6o h w�cfb h b h�k v h b h vE�
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]��8czbPn h aDw uzt y h a6o u v`_+o�c�� h ^ h�h�k r`_ h v�n k b h�k v h b6n k`�
�8h�k`h bdcz|qnq� h vÙe�ws|}n k v h bP_�c k vÚ_Pnqy�n}|~cfb�a6r`^`r`|~cfb u ^ �Sh e�aP_{�
«'bSczv`nqa6n u<k cz| j�u |qw �<u8k cf|Gy u v h |q_���rx_Pn k`� vxw k czy�nqe�_ j |}n k`h
_Pr`b t cze h a h _6_ h |q|~cza6n u<k�Û ¼`¸	Ü8Üs�K¼snq|~Ý8Þ<��]�ßO¼`Ýzàfá u b j�u |qw �z�
u8k cf|'_6nqy j |qn�¾�e{cfaPn u8k�â b h ¾ k`h y h�k a Û ã�u<j Ý8ä�á4czb h+h � h e�aPnq� h �
^`r`a�_6aPnq|q|;b h psr`nqb h b h |~czaPnq� h |qw&y�c k w j�u |qw �8u<k _Ea u�h�k _Pr`b h c
_Py usu aPoA_Pnq|qo u r h aPa h �;c,e u<k _Pnq_Pa h�k a j b u{�Sh e�a h v�aPr`^ h aPoxn}eS� �
k`h _P_���c k v�r k � c�� h b6n k`� _ j�h e�rx|�cfb�o`n � o`|qn � osaP_{�(å u b h�u � h b��
aPo hKu � h b6o h cfv uzt aPbSc k _ t�u b6y�n k`� c k v�a h _6_ h |q|~cza6n kx� cK_ j |}n k`h
_Pr`b t cze h cza	_Py�cz|q|`_6e{cz| h _,e{c k ^ h o`n � oE�
æ nqy � |qn kxk�Û � |qn~Ü8Ý�á�v h _Pe�bPnq^ h _çcè�;n h � � czv�c j a6n}� h a h _ �

_ h |q|~cza6n u<k _6eSo h y h�t�u bNé u r`bSczr`v � _Po�czv h vie�w;|qn k v h bP_&a6o�cza
o h e{cz|q|q_ ³S¬G°�®~êA­zëZ°Yì;íSµ�± ��c k vÚc kÚh�ª a h�k _Pn u8k a u o�c ks�
v`| h e u<k _PaSc k a � bdcfv`nqr`_ �<h�k`h bScz|qnq� h vÚe�ws|qn k v h b6_{� � |qn kxk � _
c j`j b u cfedo�nq_�_Pnqy�nq|~czb�a uÚu rxbP_{��cz|q_ u c j`j |}wsn k`� �sn h � �
v h�j�h�k v h�k aia h _P_ h |q|�cfaPn u8k � ã�u � h � h b{�AaPo h n k cz^xn}|qnqaDw�a u
o�c k vx| h _ j�h e�r`|~czb�b hSî�h e�aPn u8k c k v�bdcfv`nqr`_	�8czb6n�cfaPn u8k _4|qnqy �
n}a6_	aPo h _Pe u<j�h&uft c j`j |qnqe{cza6n u<k _ t�u b u8j a6nqy�cz|�aPrx^ h _��
]��8czb6n h aDw uzt�j cfbPa6n}e�| h _Pws_Pa h yïc j`j b u czeSo h _�o�c�� h cz|q_ u

^ h�h�k c jxj |qn h vE��y u _6a k`u aScz^`|qwða6o h ^`b6r`_Po h�ª aPb6r`_Pn u8k
y h a6o u v j b u8j�u _ h v�^sw�«�r`b kxh b g oxn}a6a h v Û g o`n~Ü<ñSáP��a6o h
e u8k`h!� _ j o h b h _ uft4��h |}_ u8k å�c ªiÛ å�c ª Ý<Þ�áP�òc k v�aPo hAj�u |qw �
|}n k`hlj bPnqy�nqa6n}� h a6o�cza�nq_ uft a h�k r`_ h v·n k b h�k v h bPn k`� o�cznqb
Û ó «	«�Ý`ôz� � ¸KõPÝ`ô6áP��«	o h ¾�bP_6a&a � u y h aPo u v`_ j�u a h�k aPn~cf|}|qw
b h psr`nqb h cÐ|~czb �<h�k r`yZ^ h b uzt�j bPnqy�nqaPnq� h _�a u b h�k v h b�c
e�r`bP� h v�aPr`^ h � nqa6o u r`aKv`nq_Pe u8k aPn k r`nqaPn h _�n k a6o h _Pnq|qo u r h aPa h



u b	_6o�czvxn kx� � ¶(u |}ws|qn k`h _�� u8k aPo h�u aPo h b�o�c k vE��czb h o`n � o`|qw
h � h e�a6n}� h � ^`r`a u8k |qwiczaA� h b6wi_Py�cf|q|�_Pe{cf| h _{�K_Pn k e h a6o h we{c k`k`u a�v`nq_ j |~c�w c k w�^`b h czv`a6o � nq_ h _Po�cfv`n k`� �8cfbPn~cza6n u<k �
å u b h�u � h b{��aPo hÐj b hS� n k a h�� bdcza h v�_Po�cfv`n k`� y u v h |Za6o h w
aDw j nqe{cz|q|qw h y j | u w;�z^�cz_ h v u<k aPo h e�ws|qn k v`bPnqe{cf| ¶ o u<k`� n ks�
a h�� bdcf|�n k aPb u v`r`e h v�^sw��&c � nqwsc�c k v��Nc�w Û ���NÜ<Ý�áP�znq_ u<k |qw
n k a h�k v h v t�u b4_6y�cz|q| � _Pe{cf| h b h�k v h bPn k`� �
]	aZ_Py�cz|q| h b+_6e{cz| h _��KaPo h rx_ h�uft a h�ª aPr`b h v�nqy j�u _6a u bP_

c k v»� u |qr`y h aPbPnqe&a h�ª aPr`b h _&a u b h�j b h _ h�k aZ|~czb �8h&k r`yZ^ h b6_
uzt aPr`^xr`|~czb u ^ �!h e�aP_Z^ h e u y h _Z�sn~cz^x| h � �4h e{czr`_ h cla h�ª8�
aPrxb h v�nqy j�u _6a u b�|~czeS�s_�a6o h a6bPr h��8h�u y h aPbPw uzt aPo h y u v h |
nqa�b h�j b h _ h�k aP_���nqa�e�c k`k`u a t cznqaPo t r`|q|qwZe{c j a6r`b h a6o hAj czbScz| �
|~c ª � u e�e�|qr`_Pn u<k �	c k v�_6o�czvxn kx�ih � h e�aP_�a6o�cza u<k`h � u r`|qv
h�ªsj�h e�a�a u _ h�h cza&|~cfb �8h b+_6e{cz| h _���� u |qr`y h aPb6nqe+a h�ª aPr`b h _
v u e{c j aPr`b h aPo h _ h�h � h e�a6_{�	^xr`a+a6o h wÏb h psr`nqb h a6o h e u8ks�
_Pnqv h bdcz^x| h�u � h bPo h cfv uft cibSc�w � a6bdcze h v¹� u |}rxy h a6bPnqe�b h�ks�
v h b h b{��� h _ j nqa h aPo h r`_ hÏuzt yZr`|qa6n}b h _ u |qr`aPn u8k y u v h |q_
a u _ j�h�h vir j a6o`nq_�b h�k v h bPn k`� �'cf_ j b h _ h�k a h vi^sw»Ñ�cz^`b6nqe h
��h w;b h a Û �,h w`Ý
	�áP��� u |qr`y h aPbPnqeZa h�ª aPr`b h _�r`_6r�cz|q|qwib h�k v h b
yZr`eSo�y u b h _P| u � |qw�aPo�c kij b u{�Sh e�a6nq� h b h�k v h bPn k`��j bPnqy�n �
aPnq� h _{�
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«	o hAh _P_ h�k aPn~cz| j b u<j�h b6aPn h _ uft c j czn k aP_Pa6b u � h e{c k ^ h v hS�
_Pe�bPnq^ h v � nqaPo�c u8k`h!� v`nqy h�k _Pn u<k cz| j n h e h � nq_ h�j czbdcfy h a �
bPnqe t r k e�aPn u<k ��
�������� � n}a6o·a6o h b h cz| ��� Û Þ���ôSáP� ��
��������
nq_�v h ¾ k`h v�r`_6n k`� c¹_ h a uzt��� "! e u8k a6b u | j�u n k aP_��
# ¨$��% � ¨$�'& �)(*(*(�� ¨$�,+.-/&10 �z_PrxedoZa6o�cza ��
 � � Þ �32·¨$� � c k v
��
 � � ô ��2·¨$� �54 & � � o h b h Þ7698:6 � �(]�_Kc kxu adcfaPn u8k cz|
_Po u bPa6o�c k vE� � h4u y�nqaGaPo h _Prx^`_Pe�b6n j a�8 c k v&_6n}y j |qw � b6n}a h
��

����� � o h�k aPoxn}_�v ush _ k`u a�n k a6b u v`r`e h cfyZ^`n � r`nqaDws� g o h�k
v`nq_Pe�r`_P_6n kx�»j cfn k a6_Pa6b u � h _{� � h rx_ h a6o h a h bPy ±!µ�;�°�®/³8¯ a u
v h�kxu a h aPo h�j�u bPa6n u8k�uzt c j cfn k a6_Pa6b u � h ^ h a � h�h�k a � u cfv �
� cfe h�k a�e u8k aPb u | j�u n k aP_{��«	o h a h bPy ±�µ=<<êAµ{¯`° b hSt�h bP_�a u c
_Prx^`_ h a uft c�_ h e�a6n u8k �
«	o h e u y j�u<k`h�k aP_ uft ��
>� a � cfb h �sn}_6r�cz|�cza6aPbPnq^`rxa h _

aPo�czaZ�8czb6w�cz| u8kx� a6o h | h�k`� a6o uft a6o h�j czn k aP_6aPb u � h
?�j�uz�
_Pnqa6n u<k �A@ ��B.��C � �Kbdcfv`nqr`_{�Ke u | u r`b �AD �FEG��H � � u<j cze�nqaDws�4c k v
b h!î�h e�aSc k e h � gih b h _ j�h e�aPnq� h |qw�_PwsyZ^ u |qnq� h aPo h _ h cf_ ?
��¥G

� a � � D>IKJL� a � � ¨f¥�ÕY¥�§'¤M� a � � ¥L�N� a � � ¤zÔMOP� a � �l«	o h ¾�b6_Pa
a � u cfb h n k a h b j�u |~cza h v�r`_Pn k`� ¸	cfaPyZr`|q| �P�Ku y _ j |qn kxh _{�
� o`nq| h aPo h b h _Pa�cfb h n k a h b j�u |~cza h v�|qn k`h cfbP|qws��] k`u a6o h b�a h bPy
� h _6o�cz|q|8b hSt�h bOa u nq_(aPo h�Q{®/µ)RSQ{µ�;�°�³<² ��v h ¾ kxh vÎcf_Ea6o h r k nqa
� h e�a u b t b u y�aPo h �sn h � h b � cza�a6o hAu bPn � n k � a u c j�u n k a u<k
aPo h&j czn k aP_6aPb u � h ��«	o;rx_{��T ©YÔ�UV������2W��¥X
$�����ZY.[1��¥G
M�����1[ �
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«�bdcfv`nqaPn u8k cf|Ea h _P_ h |q|�cfaPn u8k _PeSo h y h _�_Pr`^�v`nq�sn}v h cº_Pr`b t cze h
n k a u c	_ h a uzt � u bP|qv � _ j cze hKu b h w hS� _ j cfe h	j�u |qw �<u8k _���^�cf_ h v
u8k _Pr`b t cze h e�r`bP�8cfaPr`b h e�bPnqa h b6n~c`�	«	o h�j czn k aP_6aPb u � h n k�hSt~�
t�h e�a�v`nqb h e�aP|qw j�u |qw �8u<k nq� h _Za6o h _Pe�b h�h�k�� j b u{�Sh e�aPn u8k%uzt c
�8h�k`h bdcf|qn}� h v»e�w;|qn k v h b � k`u a,aPo h�t r`|q| h w hS� _ j cze h _6r`b t cfe h �
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Subdivision

Breadthwise

Subdivision

Ñ(n � r`b h ô ? ¼saSc �8h _ uzt�j czn k aP_6aPb u � h a h _P_ h |q|�cfaPn u8k �

«	o`nq_&nq_ � o�cza�y�cz� h _�aPo h�k czy h`_6j czn k aP_6aPb u � hba c j`j b uz�
j bPn~cza h a u�u r`b j bPnqy�n}a6nq� h
? c k cfbPa6n}_6aZv`bdc � n k`� c�a6o`b h�h!�
v`nqy h�k _6n u8k cf|'a6r`^ h � nqaPo�c�_6n k`� | h _Pa6b u � h�uft aPo h�j czn k a �
^`bPr`_6o·e�c j nqadcf|qn}� h _ u<k a6o h _Pnqy j |qnqe�nqaDw uzt aPo`nq_ u ^ �Sh e�a{� _
_Pe�b h�h�k¹j b u{�Sh e�a6n u8k ��cz_�v ush _ u r`b�a h _P_ h |q|�cfaPn u8k _PeSo h y h �
ÑEn � r`b h ôZ_Pr`y�y�cfbPnq� h _�aPo h ^�cf_Pnqe�_6a h�j _ uft�j czn k aP_6aPb u � h
a h _6_ h |q|~cza6n u<k a6o�cza � h czb h cf^ u r`aAa u v`nq_6e�r`_P_���¼ u y hZuft
aPo h y�n k`u bK_Pa h�j _�c k v»cf| �<u b6n}a6o`y�n�e	v h aScznq|q_{�`_6r`eSo»cz_	a6o h
e u8k _6aPb6r`e�aPn u<k»uft c j cfn k a6_PaPb u � h � _ h�k vxe{c j _��Gczb h�u y�nqaPa h v
n k aPo`nq_ j c j�h b t�u b(^`b h �snqaDws�{^xr`aEe{c k ^ h�t�u r k v&n kZÛ ��h r�Ý8ä�áP�
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«	o h ¾�bP_6a¹_Pa h�j n k aPo h a h _6_ h |q|~cza6n u<k½j b u e h _6_�a6bdc k _ �
t�u b6y�_�cz|q|	a6o h��8h�u y h aPbPnqe�v�czadc�_6a u b h v%n k a6o h e u<k aPb u |
j�u n k a6_ # ¨>��% � ¨>�g& �*()(*(�� ¨$�/+.-/&10 t b u y � u bP|qv � _ j cze h a u
h w hS� _ j cze h � «	o`nq_Zv�czaSc�e u8k _6nq_PaP_ uzt aPo h �O¥X
 c k v9hji�k
e u y j�u<k`h�k aP_���«	o h |~czaPa h b&nq_&e{cf|q| h viaPo hl<zëq³8íS­zë4¯x³8²�êA­zë
� h e�a u b»c k v¹nq_�r`_ h v tYu b � | u ^�cz|,_Po�cfv`n k`��h � h e�aP_��Av`nq_ �
e�r`_P_ h v�n knm 	`� ñx�
ßOczeSo _ h e�a6n u8k uft a6o h j cfn k a6_Pa6b u � h � ^ u r k v h v

^;w e u8k aPb u | j�u n k aP_ # ¨>�3% � ¨>�g&)0 � # ¨>�3& � ¨$�,o$0 �
()(*(9� # ¨$� +.-Xo � ¨>� +�-/& 0 � n}_ b h�k v h b h v n k v`nq�sn}vxr�cz|q|qw;�
«	o h j�u |qw k`u y�n�cf|�e ushSm e�n h�k aP_ uzt aPo h n k a h b j�u |~c k aP_
��¥X
M����� c k v D>I�Jp����� cfb h e u y j r`a h v(�`cz_ � h |q|Ecz_ t�u b	aPo h nqb
v h bPnq�8cfaPnq� h _�c k v�c k aPnqv h bPnq�8cza6n}� h _{�
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t k e h a6o hKj n h e h � nq_ h n k a h b j�u |�c k aP_Eo�c�� h ^ h�h�kA�8h�kxh bdcfa h vE�
aPo h _ h e�a6n u8k ^ h a � h�h�kÚh czeSo j cfn}b uzt czv � cfe h�k a�e u<k aPb u |
j�u n k a6_4nq_Kb h e�rxbP_Pnq� h |qw�_Prx^�v`nq�snqv h v�r k aPnq|�a6o h e u8k _6aPbdcfn k a6_
v`nq_Pe�r`_6_ h vZ^ h | u � o�c�� h ^ h�h�k _dcfaPnq_D¾ h vE� g o h�kxh � h bKc	_ h��z�
y h�k aKn}_K_Prx^�v`nq�snqv h vE�xaPo h _ j |qn}a u e�e�r`b6_�cfa	aPo h�j cfbdczy h a �
bPnqe	y�nqv j�u n k a{��n � h �zcfa ��
M� Þ.( 	 � �G«	o h a � u o�cf|}� h _�czb h a6o h�k
b h e�rxbP_Pnq� h |qw»_6r`^�vxn}�snqv h v�n k aPo h _Sczy h y�c kxk`h b�r k a6nq| k`u
t r`bPa6o h b,_Pr`^�v`nq�sn}_6n u8k _�cfb h b h psr`nqb h vE�
g o h aPo h b j czn k aP_6aPb u � h _ h�� y h�k a ��
M����� t�u b

�.� Û I ��H6áZ� I u H�nq_ð_Prx^�v`nq�snqv h v v h�j�h�k v`_ u<k a6o h
^ h o�c��;n u r`b uft nqaP_ ��¥G
>����� c k v D>I�JL����� e u y j�u<k`h�k aP_��»õ t
n}a�nq_�c j`j b uzª n}y�cza h |qw»|qn k`h cfb�n k ��¥X
M����� c k v D>I�JL����� �4nqa
n}_ k`u a�_Pr`^�v`nq�sn}v h vE��^ h n k`� _Pr`^`_ h psr h�k aP|qw%v`bdc � k cz_�c
aPbPr k e{cza h v�e u8k`h ��õ t a6o h b h cfb h n ksî�h e�aPn u8klj�u n k a6_�n k c k w
e u y j�u<k`h�k a uzt ��¥G
M����� u b&n k D>I�JL����� �GaPo h _ h�k`h�h via u ^ h
v h cz|qa � nqaPo(�`cz_	v h _6e�bPnq^ h v�n knm à�� ! � ñx�
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cpm

oa
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cpm+1

pos'scr(a)

posscr(a)

posscr(b)

d pos'scr(b)

ÑEn � r`b h�!�? «	o h&h | h y h�k aP_ uzt4¶(u _6nqaPn u8k ¸ u8k _6aPbdcfn k aKõ��

«	o h ¾�bP_Pa j�u _PnqaPn u<k e u8k _6aPbSczn k aZn}_A^�cf_ h v u8k aPo h c ks�
� | h�� ^ h a � h�h�k aPo h a � uz� v`nqy h�k _6n u8k cf|�adc k`�8h�k aZ� h e�a u bP_
��¥G
�����	�
�AI�� c k v ��¥G

����	�
� H � �E«	o h _ h cfb h aPo h � @ ��B � _Pe�b h�h�k��
_ j cze h�j b u��Sh e�a6n u<k _ uft ��¥G

�F����� czaZaPo h _ h�� y h�k a{� _ h�k v �
j�u n k aP_{� �N2 I c k v �N2 Hz� õ t��Kh�ª e h�h vx_4c	a6o`b h _6o u |qvA�8cz|qr h
v h�kxu a h v�^sw � �
�
� �za6o h e u8k _6aPbdcfn k a t�u bPe h _ c,_Prx^�v`nq�snq_Pn u8k �� �
�
� � � Þ % �dÝ<Þ % � nq_&c t r k e�aPn u8k�uzt aPo h _ h�� y h�k a�� _�y�c ª n �
yZr`y�| h�k`� a6oE�;cf_�v h ¾ k`h v�^ h | u � �sc k v�c�rx_ h b � cfv � r`_6adcz^x| h
a u | h bdc k e h&j cfbdcfy h a h b ��������� Þx�
«	o h � h e�a u b6_ ��¥G
 � ���	�
�AI�� c k v �O¥X
 � ���	�
� H � czb h�u ^`adcfn kxh v

^sw+c k cz|qwsaPnqe{cz|q|qw	v`n�� h b h�k a6n�cfaPn k`� aPo hKt r k e�aPn u<k ��¥G
 �	�	� ����� �
aPo h _Pe�b h�h�ks�Dj b u{�Sh e�a6n u8kiuzt a6o h&j cfn k a6_PaPb u � h � _ j cza6oE�K«	o h
v u a j b u v`rxe�a uft a6o h�kxu bPy�cz|qnq� h v&� h e�a u bP_Kwsn h |qv`_�e u _ � �(õ t
aPoxn}_A�8cz|qr h nq_ k`h�� cza6nq� h � � h � kxu � a6o�cza �Íh�ª e h�h v`_�a6o h
y�c ª n}yZrxyð�8cz|qr hZuft�� �
��� �(_ u � h n}y�y h v`n~cza h |qw�_6r`^�vxn �
�snqv h aPo h _ h�� y h�k a{� t,aPo h b � nq_ h � � h&k`h�h v»a u v h a h bPy�n k`h� �
�
� � gih ^ h�� n k ^swº¾ k v`n k`� aPo h _ h�� y h�k a{� _	y�c ª n}yZrxy
| h�k`� aPo J �Kv h ¾ kxh v cf_�a6o h v`nq_PaSc k e h ^ h a � h�h�k a6o h a � u
³8ìs°/±�®��8µ,¬`³8®~¯x°~± ¥ � c k v ¥�� � � o`nqeSoÍcfb h aPo h&j�u n k a6_4|qwsn k`�
u8k aPo h�u r`aP_6nqv h ^ u r k v�cfbPw uzt aPo h _ h�� y h�k a�cfa � 2 I
c k v � 2 Hf�Gb h _ j�h e�aPnq� h |}w � _ h�h Ñ(n � rxb h^! � �&«	o hZu r`aP_6nqv h
j�u n k a ¥ � n}_(e u y j r`a h v�^;w�v`nq_ j |~cze�n k`� a6o h4j�u _6nqaPn u8k&j�u n k a
��¥G
����	�
�AI�� ^sw u8k`h	uft aPo h a � u � h e�a u bP_ j�h b j�h�k v`nqe�r`|~cfb4a u
��¥G
�����	�
�AI�� � k czy h |qw� � � �����	���!��AI��" � � � �	�	� �� �AI��$# u b � " � � � ���	���!��AI��� � � �	�	� �� �AI��$# � ô �

� o`nqeSo�o�cf_4^ h�h�k�k`u bPy�cz|qnq� h vZc k v�_Pe{cf| h v�a u aPo h _Pe�b h�h�k��
j b u{�Sh e�a h vÚbdcfv`nqr`_{� «	o h eSo u nqe h ^ h a � h�h�k a6o h a � u nq_
^�cf_ h v u<k ��¥X
%�&��	�	� �AI�� �x_Pn k e h a6o h _ h e u8k v»v h bPnq�8cza6n}� h � h e �
a u b»cz| � c�ws_ j�u n k aP_la u � czbPv%aPo h e h�k a6b h�uft e�r`b6�8czaPrxb h �
«	o h _dczy h cz| �8u bPnqaPoxy�nq_+c jxj |qn h via u�u ^`aSczn k ¥�� �`t k e h
aPo h&u r`a6_Pnqv h�j�u n k aP_Ko�c�� h ^ h�h�k v h a h b6y�n k`h vE� � h r`_ h J o �
aPo h _Ppsr�czb h	uzt a6o h v`nq_PaSc k e h ^ h a � h�h�k a6o h y�� c k vAaPo h	j c �
bdcfy h a h b ������� �Ga u e u y j rxa h e u _ o � �'�
� 2 (
)( ) 4�*,+ k )- ��«	o`nq_t�u bPyZr`|~c t�u b6e h _AaPo h | h�k`� aPo � nq_ h _Pr`^�v`nq�sn}_6n u8ki� bSc k r`|~czb �
nqaDw�a u cfv�c j a�a u a6o h _6e�b h�h�ks�Dj b u{�!h e�a h v�| h�k`� aPo uzt a6o h

j czn k aP_6aPb u � h _ h�� y h�k a��8n k c&y�c k`k`h b4a6o�czaKe{c k ^ h y u v`n �
¾ h v�^swZaPr k n k`� ������� �

θmax tolθ

d

Ñ(n � r`b h ñ ? é h�u y h a6bPnqe�n k a h b j b h adcza6n u8k�uzt.� �'�
� �
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«	o h _ h e u8k v j�u _Pnqa6n u<k e u8k _PaPbSczn k a&y�cfn k aSczn k _�c�v h _6n}b h v
v h�� b h�h�uzt |qn k`h cfbPnqaDw·n k a6o h C � e u y j�u8k`h�k a uzt ��¥G
>����� �
«	o`nq_Zn}_ kxh e h _6_dczb6w�a uih�k _6r`b h aPo�cfa�c�e�r`bP� h v�_ h�� y h�k a
n}_�cfv h psr�cfa h |qw�_6r`^�v`nq�;nqv h v h � h�k � o h�k �sn h � h v t b u y c k
c k`� | h aPo�cza�y�cf� h _(n}a6_�_Pe�b h�h�k�j b u��Sh e�a6n u<k e�| u _ h a u |qn k`h cfb{�
« u nqy j | h y h�k a`a6o`nq_'e u8k _6aPbdcfn k a�� � h e u y j r`a h'u � h bEa6o h

n k a h bP�8cf| Û I ��Hdá�aPo h�h�ª cfe�a c�� h bdc �8h �8cz|qr h _ uft � � ��/������ c k v
n}a6_Z|qn kxh czbZn k a h b j�u |~c k a{�Kr`_6n kx� aPo h n k a h�� bdcz|q_Z_6o u � k n k
ÑEn � r`b h à��K«	o h cz^x_ u |qr`a h v`n�� h b h�k e h ^ h a � h�h�k a6o h c�� h b �
c �8h �8cz|qr h _'nq_�c	y h cz_6r`b hKuzt � � ��/������ � _ k`u<k |qn kxh czb6n}aDws�G«	o h
v`n�� h b h�k e h nq_Ea6o h�k _6e{cz| h v&^sw (10
2,3546 + �87%9 ��: � c t cze�a u bGb h�j b h _ h�k a �n kx� a6o hOt�u b h _Po u bPa h�k n k`�&h � h e�a uzt aPo h4j�h bP_ j�h e�aPnq� h a6bdc k _ �
t�u b6y�cza6n u8k cza ��¥X
M�AI�� � � nq� h�k a6o h�j b u{�!h e�aPn u<k vxn}_6adc k e h
J 6 � +�; ��Ñ(n k cf|}|qws��aPo`nq_��8cz|qr h nq_�^ u r k v h v�^sw�aPo h rx_ h b �_ j�h e�n�¾ h v�a u | h bdc k e h ����� / � � o`nqeSoiwsn h |qv`_&aPo h n k`h psr�cf|}nqaDw( 0
2,3546 + � 7 9 ��:=<<<	>@?A 6 + �
7%9 *,: ( *� - � " 6 + � 7 9 ��: 4 6 + � 7 9 � :o <<< u ����� / �

t a b

posz(t)

BDC�EGFIH BDJKE�L�M,N�J O&P1Q
Ñ(n � rxb h à ?�¶(u _Pnqa6n u<k ¸ u<k _Pa6bdczn k a	õPõ��

«	o h bSczv`nqr`_�e u<k _Pa6bdczn k a h�k _6r`b h _	c,_Py u;u aPo&| h�kx� aPo � nq_ h
�8czbPn~cfaPn u8k n k a6o h bdcfv`nqr`_ uzt c�_ h�� y h�k a{��õDa�n}_ j b h e�nq_ h |}w
c k cf| u<�8u r`_&a u�¶Eu _PnqaPn u<k ¸ u8k _6aPbdcfn k a�õPõ��(b h |qwsn k`��u8k a6o h
j�h b6_ j�h e�a6n}� hS� czv � rx_Pa h v c�� h bdc �8h v`n�� h b h�k e h ^ h a � h�h�k a6o h
D>IKJL����� t r k e�a6n u8k c k v�nqaP_	|qn k`h czbKn k a h b j�u |�c k a{�
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¶Eu _PnqaPn u<k ¸ u<k _Pa6bdczn k a�õ6õÍc k v¹aPo h�� czvxn}rx_Í¸ u<k _Pa6bdcfn k a
^ u aPo�b h psr`nqb h aPo�cfa�aPo h _ j |qn kxh n k a h b j�u |~c k a6_Za u � o`nqedo
aPo h w&c j`j |qw�o�c�� h y u8kxu a u<k nqeEv h bPnq�8cza6n}� h _ u � h bGaPo h�h�k a6nqb h
_ h�� y h�k a �p� Û I ��H6áP� ã,h�k e h ��yZr`_Pa h�k _6r`b h aPo�cfa � � ��/������



c k v D>I�Jp����� o�c�� hOk`u n ksî�h e�aPn u8k�j�u n k aP_(n k a6o h4u<j�h�k n k a h b �
�8cz| �p� �AI ��H � ��¼sn k e h a6o h n k a h b j�u |~c k a6_�cfb h e�r`^`nqe�_���¾ k v �
n k`� c k n ksî�h e�aPn u8kZj�u n k a�czy u r k aP_(a u ¾ k v`n k`� aPo h � h b uAuzt
aPo h n k a h b j�u |~c k a{� _�_ h e u<k viv h b6n}�8cfaPnq� h � nqaPoxn k aPo h n k a h b �
�8cz| �AI ��H � �Gõ tEu<k`h nq_ tYu r k v(�8c,_Pr`^�v`nq�sn}_6n u8k n}_Oe{czb6bPn h v u rxa
czaKaPo h �8cf|qr h	uzt � � o h b h nqa u e�e�r`bP_�� j b u vxr`e�n k`� c j cznqb uzt
_Prx^`_ h�� y h�k a6_4a6o�czaKv uAk`u a�e u8k adcfn k aPo h n ksî�h e�a6n u8k�j�u n k a
n k aPo h nqb u<j�h�k n k a h b6�8cz|q_{�
õ ksî�h e�aPn u8kZj�u n k aP_�y�c�w&cf|}_ u�u e�e�r`b � n}a6o`n k a6o h _Pe�b h�h�k��

j b u{�Sh e�a h v j cza6o uzt c	_ h�� y h�k a��G«	o`nq_Ge{c k e{czrx_ h c k`u<k |qn ks�
h cfb j cza6o�_ h�� y h�k aKa u o�c�� h�h psr�cf|Gadc kx�8h�k aP_�cfa4a6o h�h�k v �
j�u n k aP_{��a6o h b h ^;w h b6b u<k`h�u rx_P|qw�_dcfaPnq_ t w;n k`��¶(u _PnqaPn u8k ¸ u<ks�
_Pa6bdcfn k aKõ�� óGu e{cfaPn k`� aPo`nq_KaDw j�h�uzt n ksî�h e�aPn u8k�j�u n k aKnq_ h�ª8�
j�h�k _Pnq� h �G^`r`a�n t � h c jxj b uzª nqy�cfa h aPo h e�r`b6� h � _ j�h bP_ j�h e �
aPnq� hZj b u{�!h e�aPn u<k � nqaPo�c�_6nqy j | hAu bPa6o u8kxu bPy�cz| u<k`h ��a6o h
j b u ^`| h y ^ h e u y h _�y u b h aPbdcfe�adcf^`| h �ÚÑ u b�ciy u b h v hS�
adcfnq| h v&v`nq_Pe�rx_P_Pn u<k+uft n ksî�h e�a6n u8k&j�u n k aP_��zb hStYh b�a u+Û �,h r�Ý8ä áP�
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� b h cfv`aPo � nq_ h _Prx^�v`nq�snq_Pn u8k vxn}�snqv h _�c�_ h�� y h�k a�n k a u c
bPn k`��uft4j�u |qw �<u8k _ � o`nqeSo�aPnq| h aPo h a6bPr k e{cza h vie u8kxh aPo�cfa
aPo h _ h�� y h�k a�b h�j b h _ h�k aP_��&«	o h _Pr`^�v`nq�snq_Pn u8k _ u e�e�r`b�b h | �
cza6nq� h a u aPo h e h�k aPb h c k v h v �8h _ uft aPo h _ h�� y h�k a�� � o`nqeSo
czb h �sn h � � v h�j�h�k v h�k a{��«	o h _ j�h e�n�¾�e�_ uzt aPoxn}_�a h _6_ h |q|~c �
aPn u<k v h�j�h�k v u8k a6o h&j cfn k a6_Pa6b u � h � _�� ìs­zë}®/°��ºë}µ*Q{µ�ë ��ßOczeSo
j cfn k a6_PaPb u � h ^ h cfbP_ u8k`h	uft a6o`b h�h�j�u _P_6nq^`| h p;r�cz|qnqaDw&| h � h |q_��
k r`yZ^ h b h vAÞ`�`ô<� c k v ! �E«	o`nq_(p;r�c k aPnqaDw�nq_Ev h a h bPy�n k`h v+cfa
c k�h cfbP|qw j b h�j b u e h _P_Pn k`� _6adc �8h �Gn k vxn}e�cza h vin k Ñ(n � r`b h ô<�
]�_K_Po u � k n k Ñ(n � r`b h 	 � c � �sa6o h�k r`yZ^ h b uftEh czeSo�p;r�cz|qnqaDw
| h � h |�b h�j b h _ h�k aP_�| u<� o�� � � o h b h � nq_ZaPo h�k r`yZ^ h b uzt
j�u |qw �8u8k _'a6nq|}n k`� aPo h _Pnqv h	uft a6o h _ h�� y h�k a�aPo�cza�nq_�e�| u _ h _Pa
a u aPo h �sn h � h b{� ã�h�k e h �'cºpsr�cz|qnqaDw � � h b u _ h�� y h�k a,nq_�a h _ �
_ h |}|~cfa h vin k a u c�_6n kx� | h+j�u |qw �8u<k a6o�cza&cf| � c�ws_ t cze h _+a6o h
�sn h � h b{�EcApsr�cf|}nqaDw �Du8k`h _ h�� y h�k a,n k a u a � uZu8k�h czeSo»_6nqv h
� a6o h �sn h � h b�� _	_Pnqv h c k v�aPo h _6n}v h�u<j`j�u _Pnqa h a u nqa � �`c k v�c
psr�cz|qnqaDw � a � u _ h�� y h�k a	n k a u&t�u r`b u8k�h czeSo�_6nqv h �
Ñ u b�p;r�cz|qnqaDw �Du8kxh c k v�psr�cz|qnqaDw � a � u�j czn k aP_Pa6b u � h _��Ea6o h

_Pnqv hKu8jxj�u _Pnqa h a6o h �;n h � h b(n}_ uzt a h�k o`nqv`v h�k �zc k v&e{c k a6o;rx_
^ h _dc t�h |qw�n �8kxu b h vE��_dc��sn k`� e u8k _Pnqv h bScz^`| h b h�k v h b6n k`� a6n}y h �
«	o`nq_ u8j aPnqy�nq�{cfaPn u8k adcf� h _�n k a u cfe�e u r k aZa6o h �8cf|}r h _ uzt
��¥G
�� ����� � D>I�JK� ����� � c k veT ©�Ô�U ����� �	cza�c�_ h�� y h�k a{� _ h�k v �
j�u n k aP_{�ºõ t a6o h _6nqv hZu8j`j�u _6nqa h aPo h �;n h � h b�nq_&o`nqv`v h�k»u b
k`h cfbP|qw�oxn}vxv h�k �On}a6_Za h |q| h _6_dcza6n u8k nq_+_6r j`j b h _P_ h vE�¹å u b h
v h aScznq|Enq_ j b u �snqv h v�n kiÛ ��h r�Ý<ä�áP�
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j | h _6a ? aPo h	h�k aPnqb h _ h�� y h�k a�^ h e u y h _4c�_6n kx� | h psr�cfv`bPnq|~cza �
h bScz| � nqaPo�� h b6aPnqe h _�cz| u8k`� a6o h�h v �8h _ uzt a6o h�j czn k aP_Pa6b u � h �
e u bPb h _ j�u8k v`n k`� a u a6o h _6n}|qo u r h a6a hiuzt aPo hi�8h�k`h bdcz|qnq� h v
e�ws|qn k v h b���«	o`nq_�_PeSo h y h wsn h |}vx_�aPo h _Py�cz|q| h _Pa k r`yZ^ h b
uzt�j�u |qw �<u8k _��;c k v�a6o h�� b h cfa h _6a�_Sc��;n k`� _ u � h b c �8h�kxh bdcf| �
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ÑEn � r`b h 	 ?E¶ cfn k a6_PaPb u � h _ �8h�k`h bdcfa h v�cfaEa6o h aPo`b h�h b h�k v h b �
n kx� psr�cf|}nqaDwZ| h � h |q_{�

aPo h&j�usu b h _Pa,b h�k v h bPn k`� p;r�cz|qnqaDwZn k _ h � h bdcf|�b h�� czbPvx_ ? � ô �
«	o h _Po�cfv`n k`� nq_Kn k cze�e�r`bdcfa h �x^ h n k`� ^�cf_ h v u8k aPo h |qn k`h cfb
�A@ ��B.��C � � e u y j�u<k`h�k a � nq_ h n k a h b j�u |~cza6n u8k�uft o`n � o�e�r`b6�8c �
aPr`b h�u � h b+c�_6n k`� | h�j�u |qw �8u<k � � ! � ]�p;r�cz|qnqaDw � � h b u _ h��z�
y h�k a�v`nq_Sc j`j�h czb6_ � o h�k �sn h � h vZo h cfv � u<k �<n � h � � o h�k a6o h
adc kx�8h�k a uft nqaP_ j cfaPoE� �O¥X

�F� a � ��nq_�e u |q|qn kxh czb � n}a6o·a6o h
�;n h � � h e�a u b{� � ñ � «	o h _ h | t~�Du e�e�|qr`_Pn u8kih � h e�aÎcfe�e u y j c �
k wsn k`� o`n � o%_Pe�b h�h�k�� _ j cze h e�r`bP�8cfaPr`b h � _ h�h�k cz_�c tYu |qv
n k aPo h _Prxb t cfe h � nq_�n k cze�e�r`bdcfa h � � à � ¶ czn k aP_Pa6b u � h _ uft
aPo`nq_&psr�cf|}nqaDw�| h � h |�v u�k`u a�_Pr j`j�u b6a&^`b h czv`a6o � n}_ hZu8j cfe �
n}aDw��8cfbPn~cza6n u<k � � h _ j nqa h aPo h nqb�|qnqy�nqadcfaPn u<k _{�spsr�cf|qn}aDw � � h b u
j czn k aP_6aPb u � h _�czb h _6aPnq|q|&� h bPw%r`_ hSt r`|+cza�c�_6y�cf|}|,_Pe{cf| h �
� o h b h aPo h cf^ u � h v h ¾�e�n h�k e�n h _&cfb h |~czb �<h |qwZnqbPb h | h �8c k a{�
õ k psr�cf|qn}aDw �Du8k`hZj czn k aP_Pa6b u � h _�� h czeSo�_6nqv h�uft aPo h _ h��z�

y h�k aAn}_Zvxn}�snqv h vÏn k a u a � uih psr�cf| � _Pnq� h v�psr�cfv`bPnq|~cza h bdcf|q_
_Po�cfbPn k`� c�e u y�y u<k�h v �8h cz| u<k`� aPo h y�n}vxv`| h �&õ k a h b j�uz�
|�cfaPn k`��k`u b6y�cz|q_	cze�b u _6_&a � u�j�u |qw �<u8k _,bdcfaPo h b�a6o�c k�u8k`h
� b h czaP|qw�nqy j b u � h _�a6o h c j`j�h cfbdc k e hiuzt cÏ_Po�cfv h v¹_ h��z�
y h�k a{�zc k v+cz|q_ u n}y j b u � h _GaPo h _6e�b h�h�ks� _ j cze h	t�u |}vAczaEoxn � o
e�r`bP�8cfaPr`b h �¹Ñ`rxbPaPo h bPy u b h � j czn k aP_Pa6b u � h _ uzt aPo`nq_Zpsr�cf| �
n}aDwl| h � h | kxu | u8k`�<h b�v`nq_dc jxj�h cfb � o h�k �sn h � h vio h cfv �Du8k �
cz|qaPo u r � oia6o h wiy�c�w�b h � h cz|	aPo h nqb+psr�cfv`bPnq|~cza h bdcf|�e�b u _P_ �
_ h e�a6n u8k n t a6o h nqb j cfaPo�nq_	_Pr m e�n h�k a6|}w�_Pa6bdczn � o;a��
�,r�cf|qn}aDw � a � uKj cfn k a6_PaPb u � h _ j b u v`r`e h aPo h o`n � o h _6aEpsr�cf| �

n}aDw�nqy�c �8h _���^ u a6o+n k a6o h nqb�_Po�cfv`n k`� c k v+n k a6o h nqb�c j`j�h cfb �



c k e h � o h�k �sn h � h vio h cfv � u<k � ã�u � h � h b{�(^ h e�czr`_ h a6o h w
�8h�k`h bdcfa h�tYu r`b j�u |qw �<u8k _ j�h b�_6n}v h ��a6o h nqbZ_dc��sn k`� _ u � h b
c �8h�kxh bdcf|&a h _6_ h |q|~cza6n u8k _PeSo h y h czb h | h _P_ j b u<k`u r k e h vE�
«	o h w�czb h ^ h _Pa�_6r`nqa h v�a u b h�k v h bPn k`� cfaZ|�cfb �<h bZ_Pe{cf| h _{�
� o h b h o`n � o�nqy�c �8h psr�cz|qnqaDwZnq_ h _P_ h�k aPn~cz|D�
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« u�u ^xadczn k c j cfn k a6_PaPb u � h�j�u |qw �8u8k � _�� h bPa6n}e h _{� � h ¾�b6_Pa
v h a h bPy�n k`h aPo h nqbAv`nq_ j |~cfe h y h�k a6_ t b u y c j�u n k a u8k a6o h
e h�k a6bdcz| j cza6o uzt aPo h _ h�� y h�k a{�G«	o h _ h v`nq_ j |~cze h y h�k a6_'czb h
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� o`nq| h ¥�§'£ � � + * � �1����� b h czeSo h _�aPo h ^xb h cfv`aPo � nq_ h e h�k aPb hZuzt
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� h b uij czn k aP_6aPb u � h _{�KaPo h _ h cfb h a6o h�u8k |qwi� h bPa6n}e h _�r`_ h vE�
Ñ u bZo`n � o h b�psr�cf|}nqaDwi| h � h |q_{�KaPo h e h�k aPb h � h bPa h�ª�u8k a6o h
�sn h � h b{� _E_6n}v h nq_ � nq� h�k ^sw �O¥X
>�������,¥�§'£ � � + * � � ����� � c k v&a6o h
u8kxh4u<k`h4u<k aPo h4u<j`j�u _Pnqa h _Pnqv h ^sw ��¥X
M����� " ¥�§'£ � � + * � � ����� �Ñ u b�psr�cf|}nqaDw � a � u	j cfn k a6_Pa6b u � h _{�<aPo h b h y�czn k n k`�KtYu r`b�� h b �
aPnqe h _+czb h v h a h b6y�n k`h v�n k aPo h _Sczy h y�c k`k`h b���«	o h � h b �
aPnqe h _4czb h e u y j rxa h v+cfa�^ u aPo h�k v j�u n k a6_ uzt aPo h _ h�� y h�k a��
wsn h |qv`n k`� c�bPn k`� � u b�_ h y�n � b6n k`� �zn tGu8k |qw&a6o h �sn h � h b{� _4_6nqv h
nq_	�sn}_6nq^`| h � uft p;r�czv`b6n}|~cfa h bScz|q_{�
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aPn u8k�uft c j czn k aP_Pa6b u � h � � o`nqeSo�nq_ h psr`nq�8cf| h�k a,a u aPo�cfa uft
c j |~czn k e�ws|qn k v h b � � � o`nq| h aPo h Ö�¦��M����� � h e�a u b�b h�j b h _ h�k aP_
aPo h | h�k`� aPo � nq_ hAk`u b6y�cf|E�8czb6n~czaPn u<k �`v h a h b6y�n k`h v�^sw�a6o h
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«	o h+k`u bPy�cz|q_ � nqaPoxn k aPo h n k a h bPn u b uft c j�u |}w �<u8k czb h
v h bPnq� h v�^sw�^`nq|qn k`h cfbP|qwZn k a h b j�u |~cfaPn k`� aPo h � @ ��B���C � e u y �
j�u<k`h�k aP_ uzt a6o h � h bPa h�ªik`u b6y�cf|}_�cze�b u _6_+a6o h�j�u |qw �8u<k � _
_Pe�b h�h�ks� _ j cfe h�j b u{�Sh e�aPn u8k �·¸ u8k _ h psr h�k a6|}ws�	a6o h bdcfa h�uft
edo�c k`�<hiuzt c k n k a h b j�u |�cfa h v kxu bPy�cz| � nqaPo%b h _ j�h e�aia u
n k a h b j�u |~cza6n u8k vxn}_6adc k e h nq_A_Py�cf|q| h _PaZczaZaPo h�h v �8h _�c k v
� b h cza h _Pa�_ u y h � o h b h n k a6o h n k a h b6n u b uzt c j�u |qw �8u<k �K]�_
ÑEn � r`b h ä�nq|q|qr`_Pa6bdcfa h _��Ea6o`nq_&nq_+c�� h b6w j�usu bAc j`j b uzª n}y�c �
aPn u8kiuft c �8h�kxh bdcf|}nq� h v�e�ws|qn k v h b�� _�^`b h cfv`aPo � nq_ h�k`u b6y�cf|
v`nq_PaPb6nq^`r`aPn u<k � g o h�k c	|~czb �8h cfy u r k a uft e�r`bP�8cfaPr`b h nq_En ks�
a h b j�u |�cfa h v u � h b	c�_6n kx� | h	j�u |qw �<u8k �faPo h b h _6r`|qaPn k`� nqy�c �8h
c j`j�h czb6_�a u o�c�� h cZb6n}v �8h cfa	aPo h e h�k aPb h � _ h�h Ñ(n � r`b h 	 �
^ h e�czr`_ h aPo h&kxu bPy�cz|q_�cza,aPo�cfa j�u n k a�czb h �8czb6w;n k`� y u _6a
bdc j n}vx|}ws� � rxa � o h�k a6o h e�r`b6�8czaPrxb h nq_ h�ªsj b h _P_ h v u � h b
yZr`|qaPn j | h�j�u |}w �<u8k _ � cz_ � nqaPolp;r�cz|qnqaDw �Du8kxh c k v�psr�cz|qnqaDw �
a � uAj czn k aP_6aPb u � h _ � �sa6o h c j`j b uzª nqy�cza6n u8k ^ h e u y h _KyZr`eSo
^ h a6a h b��
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ÑEn � r`b h ä ?G� b h czv`a6o � nq_ h	k`u b6y�cz|q_ uft c	a6bPr h e�ws|qn k v h b�c k v
cA|}n k`h czbP|qwZn k a h b j�u |~cza h v j�u |qw �8u<k cz|�b h�j b h _ h�k adcfaPn u8k �

Ñ u bG_ h�� y h�k aP_ uzt psr�cz|qnqaDw�� h b u �faPo hKk`u b6y�cf|}_Gcz| u<k`� a6o h
| h�k`� a6o � nq_ h+h v �8h _ uft c j�u |qw �<u8k cfb hS_Pk r`v �<h v a a u � czbPv
aPo h	k`u bPy�cz|q_ uzt aPo h e h�k a6b h � h bPa6nqe h _{��«	oxn}_�nq_ k`h�h v h v�^ hS�
e{czr`_ h aPo h aPbPr h�h v �<h�k`u b6y�cz|q_�czb h e uz�Dj |~c k czb � � nq� h�k a6o h
u bPa6o u8kxu bPy�cz| j b u{�Sh e�a6n u8k rx_ h vÏn k v h a h bPy�n k n k`� aPo h y � �
_ u a6o h _6r`^`_ h p;r h�k a�n k a h b j�u |~cza6n u<k ^ h a � h�h�k aPo h�h v �<h _
� u r`|qv kxh � h b�o�c�� h a6o h b h p;rxn}b h v j�h b j�h�k vxn}e�r`|~czb�e u y �
j�u<k`h�k a»n k aPo h e h�k aPbScz|Av`nqb h e�aPn u8k � cfa�aPo h y�nqv`v`| h»uftaPo hZj�u |qw �8u<k �GaPo hZk`u b6y�cz| � u r`|qv�_Pnqy j |qw��8c k nq_PoE�A«	o h
czy u r k a&^sw � o`nqeSo�a6o h�h v �8h�k`u b6y�cf|}_Aczb h _6o`n t a h v�a uz�
� cfbPv�a6o h e h�k aPb hZkxu bPy�cz|D�s_ j�h e�n�¾ h vi^;w�a6o h+k r`v �8h�t cfe �
a u b���v h a h b6y�n k`h _Z^ u a6o�a6o h bdc k`�8h c k v�v`nq_Pa6bPnq^`r`a6n u8k�uft
aPo h&kxu bPy�cz|q_{�
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«	o h | h�k`� a6o � n}_ h�u8j cze�nqaDw uzt c j czn k aP_Pa6b u � h _ h�� y h�k a
�8czb6n h _ðcze�e u bPv`n k`� a u aPo h �8cz|qr h _ uzt � � �
	 +/����� c k v� � �'�
� ����� ��«	o h�tYu bPy h b u<j cze�nqaDwinq_�c jxj |qn h v � o h�k a6o h
_ h�� y h�k a(nq_'�sn h � h v&o h czv �Du8k � � o h b h cz_�a6o h |~cfaPa h b'nq_(r`_ h v
� o h�k nqa�nq_��sn h � h v u bPa6o u8�<u8k cf|q|}w�a u nqaP_ j cza6oE��Ñ u b�n k a h b �
y h v`n~cza h e�cz_ h _{�	c kÏu8j cfe�nqaDwi�8cz|qr h nq_+n k a h b j�u |~cza h v�^ hS�
a � h�h�k a6o h _ h�h�ª a6b h y h _{��^�cz_ h v u8k a6o h v u a j b u v`r`e�a uzt
aPo hZk`u b6y�cz|qnq� h v�aSc k`�<h�k a&� h e�a u b&c k v»a6o h �sn h � � h e�a u b{�
«	o h n k a h b j�u |~cza h vi| h�k`� aPo � nq_ hZu8j cze�nqaDws� � � k � + �Enq_ � nq� h�k
^sw�a6o h,t�u |q| u � n k`�&h psr�cfaPn u8k/?� � k � +/����� 2 � � � �'�
� �����#� � ô " �3� � � �
	 +/�����
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view(t)

pos'(t)
pos'(t)

Ñ(n � r`b h Ü ?�óGh�kx� aPo � nq_ h�u8j cfe�nqaDwZy u v h |D�

� w h�ªsj | u n}a6n k`� aPo`nq_ u8j cfe�nqaDw�n k a h b j�u |~cza6n u<k ��nqa(n}_ j�u _P_6n �
^`| h a u _PnqyZr`|~cza h � u |}rxy h	u8j cze�nqaDws� � o`nqeSo��8czb6n h _�cze�e u bPv �
n k`� a u a6o h v`nq_Padc k e h aPo�cza j�h�kxh aPbSczaPn k`� |qn � osa�bdc�ws_KaPbSc�� h |
aPoxb u r � o�c�y�cfa h b6n�cf|D� ã�u � h � h b{�K_Pn k e h � h czb h ^�cf_Pn k`�
aPo h�u8j cze�nqaDw u8k�� r`_6a cNadc kx�8h�k aK� h e�a u b��sbdcza6o h bKaPo�c k a6o h
aPb6r h v`nq_PaSc k e h ��aPoxn}_ h � h e�aZnq_ u8k |qwic k c j`j b uzª nqy�czaPn u<k �
��h � h b6aPo h | h _6_{��cf_NÑ(n � rxb h ô*	 � c � nq|q|qr`_Pa6bdcza h _{� aPo h b h _6r`|qaP_
czb h r`_6r�cz|q|qwZpsr`nqa h��8usu vE�
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«	o h _Pr`b t cze h�k`u b6y�cf|}_Ï_ j c k`k n k`� a6o h ^xb h cfv`aPo uzt c
j cfn k a6_PaPb u � h�j b u �;nqv h c&_6nqy j | h c k v�r`_ hSt r`| � c�w uzt y u v �
r`|~cza6n k`� a6o h�u<j cze�nqaDw�cfe�b u _P_�nqa6_Z^`b h cfv`aPo(��«	o`nq_ h � h e�a
nq_�czeSo`n h � h v¹n kÐh czeSo¹bPn k`�ÏuztZj�u |qw �<u8k _�e u y j bPnq_6n kx� c
j cfn k a6_PaPb u � h _ h�� y h�k aK^sw�_6a u bPn k`� cAv u a j b u v`r`e�a uzt a6o h
k`u bPy�cf| cfa h czeSo��sn h � h b �Yt cfe�n k`� � h bPa h�ª � nqaPo�aPo h �sn h �
� h e�a u b{�K]�|q|GaPo h v u a j b u v`r`e�a6_ � nqaPoxn k aPo h _ h�� y h�k a�czb h
aPo h�k v`nq�snqv h v�^swia6o h y�c ª n}yAr`y�v u a j b u v`rxe�a{� � o`nqeSo
u e�e�r`b6_Îcfa&aPo h e h�k aPb h � h bPa h�ª ��«	o h psr u aPn h�k a&nq_�_Pa u b h v
t�u b h cfeSo�� h bPa h�ª T 	 cf_+a6o h�j czbSczy h a h b � 	 ��é�nq� h�k a6o h
� h bPa h�ª�k`u bPy�cf|�h 	 ��aPo h�h psr�cfaPn u8k _ t�u b � 	 c k v tYu b&a6o h
^`b h czv`a6o � n}_ h&u8j cze�nqaDws� � 	 ��cfb h
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«	o`nq_	�8cz|qr h�uft � 	 nq_4a6o h�k yZrx|}a6n j |qn h vA^sw�aPo h | h�kx� aPo � nq_ h
u8j cfe�nqaDw��8cz|qr h � � � k � + �Ka u w;n h |qvÏ¾ k cf| u<j cze�nqaDw�cfa h cfedo
� h b6a h�ª �
� b h czv`a6o � nq_ h�u<j cze�n}aDwZ�8cfbPn~cza6n u8k e{c k ^ h rx_ h v�a uAj b uz�

v`r`e h�t r`����w j cfn k a6_PaPb u � h _ � ^sw�rx_Pn k`� c�o`n � oÏ�8cz|qr hºt�u b� � � � + * � � c k v�cl| u � �8cz|qr hAtYu b � � � ( i � � u bZa u _6n}yZrx|�cfa haPo h Ñ`b h _ kxh | h � h e�a tYu b�_6aPb h czy�_ uft � cfa h b u b,nqe�nqe�| h _ � ^sw
v u n k`� aPo h b h � h bP_ h � ��ß ª cfy j | h _ uzt ^ u aPoiczb h _6o u � k n k
ÑEn � r`b h ô)	 � ^ � �
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«	o h _6r`b t cfe hik`u bPy�cf|q_�v h bPnq� h v¹n k m à�� à h�k cz^x| h rx_�a u
c j`j |qw�cfe�e�r`bScza h | u e{cf|i_Po�cfv`n k`� a u�h cfedo½n k v`nq�snqv`r�cf|
j czn k aP_6aPb u � h � ã,u � h � h b��`aPoxn}_K^swZnqaP_ h | t�t cfnq|}_Oa u adcz� h n k a u
cze�e u r k a	aPo h _Po�cfv u � _KaPo�cfa j cfn k a6_Pa6b u � h _	e{c k e{cf_Pa u8k a u
aPo h y�_ h |q� h _�c k v u a6o h b j cfn k a6_PaPb u � h _{� g o`nq| h aPo hAj b u ^ �
| h y e u r`|qv�^ h b h e�aPn�¾ h vl^;w h�ªsj |qnqe�nqaP|qwZe u y j r`a6n kx� _Po�cfv �
u � _ tYu b�cf|q| j cfn k a6_PaPb u � h _{��cz_ � n}a6o�_Po�czv u � ^`rs� h bPn k`�
Û g n}|~ä<ÜSáP�	a6o`nq_�c jxj b u czeSo � u rx|}v�_6n �<k n�¾�e{c k a6|qw�n k e�b h cf_ h
b h�k v h bPn k`� aPnqy h c k v»y h y u bPw�b h psr`nqb h y h�k a6_{� t,r`b&_ uz�
|}rxaPn u8k � � o`nq| h&k`u a�cf_ �<h�k`h bScz|�cz_�a6bPr h _Po�cfv u � e�cz|qe�r`|~c �
aPn u8k � j b u vxr`e h _ �<u;u v�b h _6r`|qaP_ t�u b�o u y u8�8h�k`h�u rx_�|~c�w h bP_
uzt'j czn k aP_Pa6b u � h _Ke u � h bPn k`� c&b u r � o`|qw+e u<k � h�ª _Po�c j�h � _ h�h
ÑEn � r`b h ô�à � �EõDaOn}_O_Pnqy�nq|~czb(n k _ j nqbPnqa�a u aPo h,u8k`h	j b u8j�u _ h v
^;w �	h�h � h _�c k v � |~czr Û �	� Ü
	�áP�
ßOczeSo�e u<k aPb u | j�u n k a uzt c j czn k aP_Pa6b u � h o�cz_	cz_6_ u e�n~cza h v

� n}a6oZnqa4c � | u ^�cf| k`u bPy�cf|�h^i�kEc k v�c � | u ^�cz|sv h�j aPo��8cf|qr h
J i�kP��«	o h�tYu bPy h bKn k v`nqe{cza h _	aPo h v`nqb h e�a6n u8k�uzt aPo h&� | u ^�cf|
_Pr`b t cze h a u � o`nqedo�aPo h e u<k aPb u | j�u n k a�^ h | u8kx� _{�(c k v�a6o h
|�cfaPa h b�aPo h b h |~cza6nq� h v h�j a6o t b u y�aPo�cza�_Pr`b t cze h � h�ªsj b h _P_ h v
cz_�ci�8cf|}r h ^ h a � h�h�k � h b u � u8k aPo h _Pr`b t cze h � c k v u8k`h
� y�c ª n}y�c�|q|}w�v`nq_PaSc k a t b u y�a6o h _6r`b t cze h � ��]	a+c k w»e u<ks�
aPb u | j�u n k a���aPo h�h _Pa6nqy�cza h v&czy u r k a uzt |qn � osa j�h�kxh aPbSczaPn u<k �� � Û Þ���ôSáP��b h |~cza6nq� h a u c�|qn � osa�v`nqb h e�aPn u8k q nq_�r`_ h v�a u _Pe{cf| h
v u � k aPo h e u8k a6b u | j�u n k a{� _�b h!î�h e�aSc k e h r`_Pn k`� c k`h�� cfaPnq� h
h�ªsj�u<k`h�k aPn~cz|(^�cz_ h v u8k � �

dgl

Ngl

p=0.3
p=0.2

p=0.6

p=0.7

Ñ(n � rxb h Ý ?�¶(h�k`h a6bdcza6n u8k �8cf|}r h _�czaK�8czb6n u r`_K|}n � o;a	c kx� | h _{�



Ñ(n � r`b h Ý j b u �snqv h _�c �8h�u y h a6bPnqe�n k a h b j b h adcfaPn u8k�uzt � ?
gih e u8k _6aPb6r`e�a»cèr k nqa�_ j o h b h e h�k a6b h vÚcza�a6o hiu b6n � n k �
«	o h�j�u _PnqaPn u<k�uft aPo h e u8k a6b u | j�u n k a�n k a6o`nq_�y u v h |	nq_
v h ¾ k`h v�a u ^ h � ô " J i�k � h i�k � � o`nqedo�cf| � c�ws_	|qn h _ � nqaPo`n k
aPo h _ j o h b h � �,u � � h�h�ª a h�k v¹cl|}n k`h _ h�� y h�k aZn k a6o h
v`nqb h e�aPn u8k�uzt aPo h |qn � osa'� h e�a u b � � �Su n k n k`� _ u y h	j�u n k a u<k
aPo h _Prxb t cfe h�uzt aPo h _ j o h b h a u a6o h e u<k aPb u | j�u n k a � nqaPoxn k �
]�_6_Pr`y�n k`� aPo�cfa h i�k c k v q czb h	kxu bPy�cz|qnq� h vE��a6o h | h�k`� a6o
uzt a6o`nq_4|qn k`h _ h�� y h�k a h psr�cz|q_ ! � � � o h b h
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¶ b u ¾�|qn k`� a h _PaP_ u8k c ! Þ8ÞZå ã � ¶(u � h b ¶ ¸ � Þzà h _6ws_Pa h y
n k v`nqe{cfa h aPo�cfa j czn k aP_6aPb u � h a h _P_ h |q|�cfaPn u8k e u8k _6r`y h _Z^ hS�
a � h�h�k 	�c k v�ô�Þ j�h bPe h�k a uzt a6o h a u aScz|�b h�k v h bPn k`� a6n}y h �
v h�j�h�k vxn kx�»u<k aPo h cfy u r k a uft _6e�b h�h�k e u � h bSc �8h ��«	o`nq_
_PaScza6n}_6aPnqe�nq_�� uzt e u r`b6_ h �Z^�cz_ h v u8k a6o h _ j�h�h v uzt�u rxb
o`n � o � psr�cf|}nqaDw&_ uzt a � czb hS� ^�cz_ h v j�u |}w �<u8k b h�k v h b h b{� � o`nqeSo
nq_	y u b h aPo�c k c k�u b6v h b uft y�c �<k nqaPr`v h _P| u � h b	aPo�c k a6o h
o�cfbPv � czb hS� ^�cz_ h vi_Pws_Pa h y�_ t�u r k v�n kl� bdc j o`nqe�_ � u bP�s_6adc �
aPn u<k _{�
õ k u bPv h b a u�j b u �;nqv h c e u y j cfbPnq_ u<k ^ h a � h�h�k

j cfn k a6_PaPb u � h _�c k v hSm e�n h�k a�_PadcfaPnqe�y u v h |q_ uzt&�8h�kxh bdcf| �
nq� h v%e�ws|qn k v h bP_�� � h o�c�� h n}y j | h y h�k a h v�c k cz| �<u bPnqa6o`y
aPo�cza�a6bdc k _P|~cza h _ c j czn k aP_6aPb u � h v h _Pe�b6n j aPn u8k n k a u aPo hKtYu | �
| u � n k`� _6adcza6nqe	y u v h | ? c kAu b6aPo u<�8u8k cz| h�ª aPb6r`_Pn u8k cf| u8k`� c
� nq� h�k�j cfaPo uft c k`�x� _Pnqv h v�b h�� r`|~czb j�u |}w �<u8k�uft �8cfbPwsn k`�
_Pnq� h � _ h�h Ñ(n � r`b h ô�Þ � �(«	o h cz| �<u bPnqa6o`yÚn}_	_6nqy�nq|~czb�a uZu<k`h
r`_ h v»^sw æ r`| h _ � | usu y h�k aPo�cf|Gn kiÛ � | u Ü
	�á t�u b j�u |qw �8u<k nq� �
n k`� a6b h�h ^`bdc k eSo h _{�Kcz|qaPo u r � o u r`bP_Anq_+czv�c j aPnq� h a u a6o h
| h�k`� aPo � nq_ h e�r`b6�8czaPrxb h&uft aPo h aPr`^ h �

lengthwise segment

path of extrusion

Ñ(n � r`b h ô{Þ ? ß ª a6bPr`_6n u8k _ uft b h�� r`|~czb j�u |qw �8u<k _{�

gih e u8k _6aPbPrxe�a h v�c,e�|qr`_Pa h b uzt/! ä uztGj czn k aP_6aPb u � h _{�8c k v
b h�k v h b h vðc�_ h a uft c k nqy�cza6n u8k _ uft nqa{��e u y j bPnq_Pn k`� 	8Þ
t bSczy h _Zn k a u aScz|D�¹«	o h c k n}y�cza6n u<k _ � h b h e{cfbPbPn h v u rxa
cza	a6o`b h�h v`n�� h b h�k a�e u8k _6adc k a	v`nq_6adc k e h _ t b u yÙaPo h e h�k a6b h
uzt aPo h y�cfaPbPn ª �z_ u cz_Ka u _PnqyZr`|~cza h b h�k v h b6n k`� cza	c&|~cfb �8h �
y h v`nqr`y»�8c k v�_Py�cz|q|`_Pe�cz| h ��cf_	_Po u � k n k Ñ(n � r`b h ô ! �(]	a
h cfedoÏ_Pe{cf| h ��a � u c k nqy�cza6n u8k _ � h b h y�cfv h � u8k`h r`_6n k`� c
o`n � o h b � _ e u8k _ h bP�8cfaPnq� hba � psr�cz|qnqaDw�| h � h |�c k vÏaPo h�u a6o h b
r`_6n kx� c&| u � h b � _ c �8� b h _6_Pnq� hba � u8kxh �

gih e u8k � h bPa h v+a6o`nq_ j cfn k a6_PaPb u � hS� ^�cz_ h v+_6e h�k`h v h _Pe�b6n j��
aPn u8k n k a u aPo`b h�h _PadcfaPnqe j�u |}w �<u8k cf|zy u v h |q_{��v`n�� h bPn k`�,u8k |qw
n k a h _6_ h |q|~cza6n u<k�� bSc k r`|~czb6nqaDw;��cz_�v h�j nqe�a h vin k ÑEn � r`b h ô<ô8�
ß�czeSo uzt a6o h _ h � cz_ u8j a6nqy�nq� h v t�u b,aPo h |~czb �<h ��y h vxn}rxy»�
u bE_6y�cf|}|<_Pe{cf| h�uzt a6o h c k nqy�cfaPn u8k �Sb h _ j�h e�aPnq� h |qws�z^sw�r`_Pn k`�
aPo h y�n k nqy+r`y k r`yZ^ h b uzt�j�u |}w �<u8k _Kb h psr`nqb h v�a u y�cfn ks�
adczn k b h cz_ u<k cz^x| h nqy�c �8h psr�cz|qnqaDw�cfaZnqaP_�e u bPb h _ j�u8k v`n k`�
_Pe{cf| h �çßOczeSo j�u |qw �8u<k cz|�y u v h | � cz_AaPo h�k b h�k v h b h v�n k
aPo h _dczy h c k nqy�czaPn u<k _Er`_ h v � nqa6oZaPo h,j czn k aP_6aPb u � h _�� u8k`h
cza h cfedo�_6e{cz| h �
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ÑEn � r`b h ô<ô ?�¶ cfn k a6_Pa6b u � hS� ^�cz_ h v·c k v�_6adcfaPnqe�y u v h |}_ uft
aPo h ^ h�k eSo`y�czb6� h v�aPr`^ h �

õ k e{cz|qnq^`bdcfaPn k`� a6o h _6adcfaPnqe·a h _P_ h |q|~czaPn u<k cz| �8u bPnqaPoxy»�
� h _ u r � osa�a6o h _dczy h | h � h | uzt n}y�c �<h psr�cz|qnqaDw�cf_ � cz_
czeSo`n h � h v&n k a6o h c �8� b h _P_6nq� h�j cfn k a6_Pa6b u � h c k nqy�cfaPn u8k _ ?sk`u
_Pnq|qo u r h aPa h vxn}_6e u8k a6n k r`nqa6n h _ u b�cz^`b6r j a�a6bdc k _PnqaPn u8k _'n k a6o h
_Po�cfv`n k`� �(«	o`nq_ � cf_'c kAh y j nqbPnqe{cz| j b u e h _P_�a6o�cza�n k � u |q� h v
b h�j�h cza h v�aPbPn~cf|}_	n k b h v`r`e�n k`� aPo h&j�u |qw �8u<k e u r k a{� � o`nq| h
y�czn k adcfn k n k`� aPo h psr�cz|qnqaDw uzt a6o h�h�k a6nqb h c k nqy�cfaPn u8k _ h!�
p;r h�k e h �
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«�cf^`| h ô ? ¸ u y j cfbPnq_ u<kZuzt�j czn k aP_6aPb u � h _ � nqaPo�_6adcfaPnqe{cz|q|qwZa h _P_ h |}|~cfa h v j�u |qw �8u<k cz|Gy u v h |q_{�

BDC�E ? C�M��%P BDJKE � P������ Q B ��E���Q'C�O&O
Ñ(n � r`b h ô !.? å u v h |q_ uzt aPo h aPrx^ h rx_ h v�n k�u r`b�e u y j czbPn �
_ u<k �

� c4NGc/  � Ôs¢�¨*r �iÖx¤zØ�ÓZÔ�
�§�ÕY£�

«	o h b h _6r`|qaP_ uft aPo h _ h ^ h�k eSo`y�cfbP�s_�c j`j�h czb�n k «�cz^`| h ô<�
¼saSczaPnq_6aPnqe�_ � h b h�� cza6o h b h v t�u b	cz|q|�ô<� ñM	8Þ�a6r`^ h _�b h�k v h b h v
� ! ä�aPr`^ h _ â t bdcfy hPO 	8Þ t bSczy h _ � c k viaPo h�k v`nq�sn}v h v»^sw
ô8� ñM	8ÞZa u�j b u �sn}v h c j�h b � aPr`^ h c�� h bdc �<h �&]	a h cfeSo»_6e{cz| h �
aPo h y u _6a�n k a h b h _Pa6n k`� e u y j cfbPnq_ u<k _�cfb h ^ h a � h�h�k a6o h
j cfn k a6_PaPb u � h _�c k v�aPo h�j�u |qw �<u8k cf|	y u v h |,aPo�cfaZnq_�^ h _Pa
_Prxn}a h vAa u a6o h _Pe{cf| h �'Ñ(n � r`b h _Ev h _Pe�b6nq^`n k`� aPo h |~czaPa h b tYu bPy
cAv`n~c �<u8k cf| uft ^ u |qv t cfe h v h�k aPb6n h _�n k «�cf^`| h ô<�
«	o h$Q,²PµS­K�<°4R.R�®q±�µTS	ìs­zëq®~°�� n k aPo h ¾ � r`b h b hSt�h bP_Ka u a6o h

psr�cz|qnqaDw�| h � h | tYu b j czn k aP_Pa6b u � h _�� u bEa6o h v h�� b h�hKuzt a6o h b h��z�
r`|~czb j�u |qw �<u8k a6o�cza � cf_ h�ª aPbPrxv h v t�u bEaPo h _6adcza6nqe4y u v h |q_{�
«	o h v`n�� h b h�k e h ^ h a � h�h�kVU�³<°�­fëXW	³fë �1<<³8¯s± c k v W	³zë �1<8³<¯s±
Y	µ�¯ �8µ�²Pµ
� nq_Ev`r h a u e�|}n j`j n kx� c k vA^�czeS� t cfe h e�r`|q|qn k`� � «	o h
Y	µ�¯ �8µ�²�®~¯M<VU�®~êAµ � y h cf_Pr`b h v�n k _6n ª a6n h aPo`_ uft cZ_ h e u8k vE�
nq_ u8k c ! Þ<Þ+å ã � ¶(u � h b ¶ ¸ � Þfà h _Pws_6a h y � nqaPo�ñ ! å �

uzt � ]�å c k v�ô+å ��ó/! e{cfedo h �&],_Pa h bPnq_P� h v h�k a6bPn h _&n ks�
v`nqe{cza h c k r k cze�e h�j adcf^`|qw j�usu b�nqy�c �<h psr�cf|qn}aDws��b h _6r`|qaPn k`�
t b u y�r`_Pn k`� c k�u � h bP|qw�e u cfbP_ h _6adcza6nqe+y u v h |Eb h |~czaPnq� h a u
aPo h _6e{cz| h �

�Gc~  ÓºÔ 
�§�Õ�£>
�dG§ � �iÖ`¤�	
t�rxb4e u y j cfbPnq_ u<k _Po u � _4a6o�cza j czn k aP_Pa6b u � h _�e�c kZj b u �;nqv h
c t cz_6a h bAc k viy u b h�hSm e�n h�k a&y h c k _ uzt b h�k v h b6n kx�»�<h�ks�
h bdcf|}nq� h v�e�ws|qn k v h bP_,aPo�c k _PaScza6n}e�cz|q|qw�a h _P_ h |}|~cfa h v�y u v h |q_��
h � h�k cza	a6o h |~cza6a h b�� _ u8j aPnqy�cf|�_6e{cz| h �	«	oxn}_	nqy j |qn h _4a6o�cza
h � h�k c�vxw k czy�nqe j�u |qw �<u8k cf|`y u v h | � � o`nqedoZe u8k _6n}_6a h�k a6|}w
y�czn k adcfn k _'c j`j b u<j bPn~cfa h a h _P_ h |}|~cfaPn u8k�� bdc k r`|~czbPnqaDws��n}_Or ks�
|}nq� h |qw»a u»u r`a j�h b tYu bPy j czn k aP_6aPb u � h _Zn k b h�k v h bPn k`�i�<h�ks�
h bdcf|}nq� h v»e�ws|qn k v h b6_{��r k | h _6_�nqa�aScz� h _�cfv`�8c k adc �8h�uzt aPo h nqb
_Pwsy�y h aPb6w�c k v��sn h � � n k �8czb6n�c k a j b u8j�h bPa6n h _»cz_�v u a6o h
j czn k aP_6aPb u � h _��
g o`nq| h aPo h _ h b h _Pr`|qa6_çcfb h�h�k e u r`bdc � n k`� ��a6o h w%e u y h

� n}a6o·c t�h � e�c�� h cfaP_{� ã czb6v � czb h!� ^�cf_ h v j�u |qw �8u8k b h�k��
v h b h bP_{� � nqaPo%aPo h nqb j n j�h |}n k`h v cfbPeSo`nqa h e�aPr`b h _{�Aa h�k v¹a u
� u bP� t cz_6a h b � u8k c j�h b � j�u |qw �8u<k ^�cf_Pnq_ � � n}a6oð_PaScza6n}e
a h _6_ h |q|~cza6n u<k _iaPo�c k � nqa6o�v`w k cfy�nqe u8k`h _{� å u b h�u � h b��
y u _6a�o�cfbPv � czb hS� ^�cz_ h v ¶ o u8k`� _6o�czv`n k`� _Pws_Pa h y�_�e{c ks�
k`u a�czv h psr�cfa h |qw�e u<j�h � nqaPo j�u |qw �8u<k _Ge u8k aSczn k n k`� cK|~cfb �8h
czy u r k a uzt�k`u b6y�cf|��8czb6n�cfaPn u8k�Û �Kg Ü � áP� � o`nqeSo�nq_ �<h�ks�
h bdcf|}|qwia6o h e{cz_ h � nqa6o j cfn k a6_PaPb u � h�j�u |qw �8u<k _{�ÏÑEn k cf|q|}ws�
cz|qaPo u r � oia6o h nqy�c �<h psr�cf|qn}aDw uzt�j czn k aP_Pa6b u � h _Anq_+psr`nqa h
�8usu vE� u r`b j b h _ h�k a¹nqy j | h y h�k aScza6n u<k |~czeS�s_�a h�ª a6r`b h!�
y�c jxj n k`� c k viaPb6r h _Po�cfv u � �8h�kxh bdcfaPn u8k � � o`nqeSo � u r`|qv
^ h rx_ hSt rx|'czaK|~czb �8h b	_6e{cz| h _��

Z � ¥�¢�¨fÕ�§�
�©�¥�¢�

] � nqv h �8czbPn h aDw uft y u v h |q_&rx_ h v�n k e u y j rxa h b � bdc j o �
n}e�_+e{c k ^ h b h cf_ u8k cz^`|qw�c jxj b uzª nqy�cfa h v�^sw �<h�k`h bScz|qnq� h v
e�ws|}n k v h bP_���] k�hSm e�n h�k aZa h eSo k nqpsr h�t�u bZb h�k v h bPn k`� a6o h



|~cza6a h b�n}_�aPo h b hSt�u b h�uzt e u8k _6n}v h bdcf^`| h r`aPnq|qnqaDw;� g o`nq| h c
k r`yZ^ h b uft aPbSczv`nqaPn u<k cz|(b h�k v h bPn k`� y h aPo u v`_,o�c�� h ^ h�h�k
c jxj |qn h v»a u a6o h adcf_P�G�Ga6o h w �8h�k`h bdcz|q|qw t cznq|�a u cfedoxn h � h c
�8usu v�^�cz|~c k e h�uft _ j�h�h v»c k v�nqy�c �8h psr�cf|qn}aDwZczaK_Py�cz|q|`a u
y h v`nqr`y _Pe�cz| h _{�Ð«	o h�j r`b j�u _ h�uft a6o`nq_ j c j�h b � cz_Za u
j b u �;nqv h c kÏhSm e�n h�k aZy h c k _ uzt b h�k v h b6n kx�i�8h�k`h bdcz|qnq� h v
e�ws|qn k v h b6_4cza j b h e�nq_ h |qwZa6o h _ h _6e{cz| h _���«	o`nq_ � cz_�czeSo`n h � h v
aPoxb u r � oZaPo h�j cfn k a6_PaPb u � h	j bPnqy�nqa6n}� h c k vZn}a6_�_Pr j`j�u bPa6n kx�
] �D� rs� h b � ^�cz_ h v j b u{�Sh e�aPnq� h b h�k v h bPn k`� cfbPeSo`nqa h e�aPr`b h �
� w�c jxj |qw;n k`� cÙ�sn h � � cfv�c j a6nq� h a h _6_ h |q|~cza6n u<k cf| �<uz�

bPnqa6o`y$a6o�cza h�ªsj | u nqaP_ia6o h _6n}y j |qnqe�nqaDw�c k vÚ_Pwsy�y h a6bPw
uzt aPo h,�8h�kxh bdcf|}nq� h v�e�ws|qn k v h b�� _K_Pe�b h�h�k�� _ j cze hAj b u{�Sh e�a6n u8k �
j cfn k a6_PaPb u � h _�czb h cf^`| h a u cze�e�rxbdcza h |qw�c j`j b uzª nqy�cfa h a6o`nq_
_Prxb t cfe h r`_6n k`� yZr`eSo t�h � h b j�u |qw �8u<k _�aPo�c k e u y j�h aPn k`�
y h aPo u v`_�� j b u v`r`e�n kx� _Sc��;n k`� _4n k ^ u a6o�b h�k v h bPn k`� _ j�h�h v
c k v�y h y u b6w&e u<k _Pr`y j aPn u<k �Eõ k czv`vxn}a6n u8k � j czn k aP_6aPb u � h _
j b u �;nqv h �sn h � � v h�j�h�k v h�k a	b h�k v h bPn k`�Ah � h e�a6_	aPo�cfa � u r`|qv
^ h v`n m e�rx|}aia u cfedoxn h � h � nqaPoÙaPbdcfv`nqaPn u8k cz| j�u |qw �8u8k cz|
y u v h |}_��

ÓZÔ � Ôs¤zÔs¢�¨zÔ�

Û ]�ß�¼xÝzàzá+¼G�(¼G�E],^`n � ß�����n	c k vi¼G�E¼srx^`bdcfy�c k n�cfy»�&Ñ�cz_6a

v`w k cfy�nqe�a h _6_ h |q|~cza6n u<k¹uzt a6bPnqy�y h v � � �	� ¼
_6r`b t cfe h _�� õ k���³8ê�¬òìs°�µ�²��	²6­S¬ Rx® ;�±��(³8²�ìsê �
� u |qr`y h ô{ñ`� j c �8h _�ô{Þ<ä��òô !(� �4ß�r`b u8� bdc j o`nqe�_{�
� cz_6n}| � |~czeS� � h |}| ó a6vE�Gô{Ý<Ýzà��

Û � |qn~Ü8Ý á æ czy h _�Ñ4� � |qn kxk � æ nqy � |qn k`k � _	e u b k`h b ? t j a6n �
y�cz|�aPr`^ h _��
	��
�
� ��³<ê	¬Gìs°�µ�²��	²P­S¬�R`® ;�±Z­8¯ �
� ¬8¬�ëq® ;S­8°Y®~³8¯�± �`¼ h�j a h yZ^ h bAô{Ý<Ü8Ý`�

Û � | u Ü
	�á æ r`| h _ � | u;u y h�k a6o�cz|D��å u v h |qn k`� aPo h y�n � osaDw
y�c j | h ��õ k�� 	 ��� Y � W
��� ���*W	²P³*;Sµdµ
�<®~¯
<f± ��� u | �
r`y h ô�Ý`� j c �8h _4ñ8ÞM	���ñxô8ô<��]�¸	å�¼sõPé&é � ] ¶�ã �
],v`v`nq_ u<k�gih _P| h ws� æ r`|qw�ô{Ý<Ü
	x�

Û �4g Ü � á·é&cfbPw � nq_Po u<j c k v ��c��snqv»åi� gih n}y h b{�ZÑ�cz_6a
¶ o u8k`� _Po�czv`n k`� � õ k�� 	 ��� Y � W
� � ���
W	²6³);SµSµ
�8®~¯M<z± �i� u |qr`y h ! Þ`� j c �8h _ ô�Þ8ñ��Gô{Þ � �
]�¸	å ¼sõPé&é � ] ¶�ã �	]�v`vxn}_ u8k¹gih _6| h w;��]�r �
� r`_Pa&ô�Ý8Ü � �

Û ã�u<j Ý8ä á ã r � r h _ ã,u8j`j�h � ��n h � � v h�j�h�k v h�k a%b h ¾ k`hS�
y h�k a uzt�j b u8� b h _6_Pnq� h y h _6o h _��8õ k�� 	 ��� Y � W
�
� ���*W	²P³*;SµSµ��<®~¯
<f± � j c �8h _�ô{Ü<Ý��Gô{Ý8Üx�z]�¸	å�¼�õPé �
é � ] ¶�ã �s]�v`vxn}_ u8k�gih _6| h w;�s],r � r`_6a&ô{Ý<Ý8ä`�

Û ���NÜ<Ý�á æ czy h _E«&�*�&c � nqw;c	c k v&«	nqy u aPosw ó �*�&c�w;� �	h�ks�
v h bPn k`��t r`b � nqaPoZa6o`b h�h v`nqy h�k _6n u8k cf|`a h�ª a6r`b h _��
õ k�� 	 ��� Y � W�� � �!�$W�²P³*;dµSµ
�8®/¯
<z± �<� u |}rxy h�! ñx�
j c �8h _ ! äxô"� ! Ü8Þx�P]�¸	åð¼�õPé&é � ] ¶�ã �S],v`v`nq_ u<k
gih _6| h w;� æ r`|qw»ô�Ý8Ü8Ýx�

Û ó «	«�Ý`ô!á�] k v`b h åi� ó h�� |~c k e8� � r`_6_ h |q|�«�r`b k`h b���c k v
��c k n h |&«	o�cz|qy�c k`k � �	h�k v h bPn k`� o�cznqb�r`_6n kx�

j n ªsh |+^x| h�k v`n k`� c k v¹_Po�cfv u � ^`rs� h bP_�� U3R`µ
#s³8ìs²�¯`­fë�³%$'&(®q±�ìs­zë}®)({­<°�®/³8¯A­8¯ ����³<ê	¬Gìs°�µ�² � ¯+*
®~êA­8°Y®~³8¯ � !.? Ý ! �`Ý8äx��ô�Ý8Ý`ô<�

Û ålc ª Ý8Þ á ��h |q_ u8k�ó ��å�c ª �½¸ u8kxhS� _ j o h b h _{� õ k,� 	 �-*
� Y � W
�.� �0/TW	²6³);SµSµ
�8®~¯M<z± �s� u |qr`y h ! à�� j c �8h _
	8Ý1� �
! ��]�¸	å ¼sõPé�é � ] ¶�ã ��]�vxv`nq_ u8kAgih _6| h w;�
]�r � r`_Pa&ô�Ý8Ý<Þ`�

Û �,h r�Ý<ä�á�õD�8c k��,h r`|~c k v h b{� �	h�k v h b6n kx� �<h�k`h bScz|qnq� h v
e�ws|qn k v h bP_ rx_Pn k`� aPo h ] �D� rs� h b{� å�cf_ �
a h b�� _»a6o h _Pnq_��+� k nq� h b6_PnqaDw uzt « u b u8k a u ��ô{Ý<Ý8äx�
2�3!3�4-576�608�8�8-9�:!;�4-9�3=<?>=<A@!3=<B9DCA:�E=6=F�G�H=I0@�6
>=C=J0C�IA>�K12=6A3�2=C=J=GAJL9�40:�M �

Û �,h w`Ý
	 á Ñ�cf^`bPnqe h	�,h wsb h a���] �<h�k`h bScz|�yZr`|qaPnq_Pe�cz| h y u v h |
t�u b�� u |qr`y h aPb6nqe+a h�ª aPr`b h _{��õ kVW	²6³);SµSµ
�8®~¯
<f±�³7$
�	²P­S¬�R`® ;�± 	 ¯`°Yµ�²N$�­
;Sµ
� �0� � j c �<h _�Ü8ñ1��Ýxô8��ô{Ý8ÝM	`�

Û ��� ÜM	�á g nq|q|}n~cfy «&� �	h�h � h _�c k v � nqed�sn � |�cfrE�ð] js�
j b uzª nqy�cfa h c k v j b u ^�cz^xn}|qnq_Pa6nqe+cz| �8u bPnqaPoxy�_ t�u b
_Po�cfv`n k`� c k v�b h�k v h bPn k`� _6aPb6r`e�aPrxb h v j cfbPa6n}e�| h
_Pws_Pa h y�_���õ kO� 	 ��� Y � W
�P� �!� W�²P³*;dµSµ
�8®/¯
<z± �
� u |}rxy h ô�Ý � ñ � � j c �<h _�ñ`ô{ñ1��ñ !
! ��]�¸	å�¼sõPé �
é � ] ¶�ã �s],v`v`nq_ u<k�gih _P| h ws� æ r`|qw�ô�Ý8Ü
	x�

Û � ¸KõPÝxôSá �	u ^ h b6aÎß�� ��u _ h�k ^x|}rxy»� g c�w k`h ß	��¸	czbP|q_ u8k �
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