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l`Q6\{iOd�^`\Meh\�}ndh\{c'��}Id�ij}IbOdfQI£

� � �����(�¯��� ���¯� �����

KMLOQ¡P�}nef��� c<�<^{l`efbOi]^{efcI�
cI��cIiOl"�uc<l9$Reh\"}��OQ6� �Il`Q�QB�]ZR}Id��<cIl`e�^`LOP ��Ljef��L
efPR~Ol`c¦�IQB\.c��IQ�lu~jl{Q6�1efcIi�\
�uc<l9$©b1Z«^{LOQ�g1ij}Id�e�^_Z©cI��~Odh}I��Q�PRQ��<^�\'��e�^`LOcIi]^���cIPR~Ol`cIPReh\aef�O��^{LOQv}ndf�IcIl`e�^{LOPReh�
\aefPR~Odfef��e�^_ZI¬.Q�µ'�
��e�Q6�j� Z<¬[l`cIbOij\a^{�jQ6\`\"}n�j��\`��}ndh}nbje�dfe�^oZ<£¯K(c´c<b]^`}Ie��,}´LOef�IL,g1ij}ndfe�^_Z�~Odh}I��Q�PRQ��1^M��e�^{L,d�c<�O�'}I�j�
Q��IQ6�Od�Z
\{~j}I��Q6�¥\a^{l`Q6}IP'dfef�OQ6\6¬1cIiOl"P'Q�^{LOcO�
�]Q�~j}Ila^�\w�Gl`cIP ^`LOQ¡ij\ai�}nd?�Il`Q�QB�]ZR\{Q�Q6�Oe��O�'\_^`l�}�^{Q6�IefQ6\ E.�¦�[¬ � �DH¸b[Z
��LOc[c<\{ef�O��^{LOQ"\{Q�Q6��~?cIef�<^`\�^{LjQw�Gijla^`LOQ6\a^¯}B�M}BZq�Gl{c<P ��4�4OQ ¹]eh\_^`e��O�q\a^{l`Q6}IP'dfef�OQ6\6¬B��}nPRQ�dfZs}n^�^{LjQ"� Q��1^{Q�l
cI�?^{LOQ$bOef�I�<Q6\a^w�IcIeh�O\>��e�^`LOef�R^{LOQ��OcIP�}nef�
£¯KMLOef\wPRcIl`Q��IdfcIbj}IdO� l`e�^{Q�l`efcI�
¬<}ndfl{QB}I�]Z�i�\aQB�R\{ij��� QB\{\a�GiOdfd�Z
�Gc<l"~?c<e��1^�\`}nPR~Odfe��O�R}n�j�
PRQ6\{LOef�O�8E.�6�O¬ �¦�[¬��6�DH��]l`e��IQB\.^{LjQ¡~Odh}I��Q�PRQ��1^M~Ol`c]� QB�]iOl`Q�b[Z¥��c¦�IQ6l{ef�O��^`LOQ
bOef�I�<Q6\a^s�Ic<ef�j\se��©~Ol`e�c<l{e�^_ZI£�|"^V^{LOQ¥e��1^{iOe�^{ef�IQ�dfQ��IQ6d8¬�\aQ6Q6�]ef�O�v}�\a^{l`Q6}nPRdfe��jQR}n^s^`LOQR�3}nl{^{LOQB\_^�~?cIef�<^
�3}¦�IcIl�\ 4.�����C\_^`l{QB}nPRd�ef�OQB\�£RtqiOl¡Q�¹]~?Q�l`e�PRQ��1^`\s\{LOc�� ^{L�}�^s^{LOQ�\`}nPRQ´eh�]QB}�Q6g1ij}ndfdfZ��]ef\a^{l`efbOi]^{QB\q^`LOQ
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\{~j}I��Q6\qb?Q ^_�uQ�Q6��\a^{l`Q6}nPRdfe��jQ6\qc¦�IQ6l�^`LOQR�OcIP�}nef��^{c,cIbO^`}nef�¤}I�CQ��IQ6�OdfZ�\a~j}<� Q6��~jdf}<� Q�PRQ6�<^6¬�}n�j�Cef\
}IP'Q6�j}nbOdfQ,^`c©P�ijd�^`e�l`Q6\{cIdfi]^{efcI�¨~Odf}<� Q6P'Q6�<^¥b1Z®l`Q ^`}Ie��je��O��^`LOQvef�j� l`Q6}<\aQB�®�]Q6�j\ae�^_Z®}�^¥QB}I��Lª�OQ���dfZ
ef�j\{Q�l{^{Q6�«\a^{l`Q6}IP'dfef�OQI£CtqiOl´�O}n^`}�\a^{l`ij�Ò^`iOl{Q¥eh\�}�·qQ�dh}niO��}BZC^`l`ef}I�O�IiOdh}�^`e�c<�©��cIP�bOef�OQ6�«��e�^`L­}vl{cI�
bOij\a^¡}Il{e�^{LOPRQ�^{eh�s�Gl`cIP�^{LOQRzuc<PR~Oi]^`}n^{efcI�j}Id�p¡Q�c<P'Q�^{l`Z,|$df�Ic<l{e�^`LOP�\ #�e�bjl`}Il{ZJEG� �AH±£$y ^qLj}<\$~Ol`c¦�IQ6�
b?cI^{Lvl`cIbOij\a^�}I�j��Q µ¥� efQ��1^$�Gc<l�~�c<ef�<^�dfc]��}n^{efcI�v}n���,~jl{c¦¹]e�PRe�^oZ,g1iOQ�l`efQ6\6¬OQ6�IQ����GcIl�Q ¹[^`l{Q6P'Q�l�}n�O�<Q6\
cI���]Q��j\{e�^oZ«\{~?Q6��e�¢jQB�¶}I\�ef�O~OiO^'ef�¶c<iOl´Q ¹]~?Q�l`e�PRQ6�<^`\6£ � cn^`ef��Q¥^`Lj}�^´^{LjQ,·�Q6df}IiO�j}¦Z¤^{l`eh}n�O�<iOdf}n^{efcI�
�OcI^�c<�OdfZ�\{cIdf�IQ6\V�GcIl�~jl{c¦¹]e�PRe�^oZ©g<ijQ�l`e�QB\Vef�¶cIijl´}ndf�IcIl`e�^{LOP�£�y ^'}ndh\{cv~Ol`c¦�[eh�]Q6\�ij\���e�^{L¶P�}�¹]efP�}nd
Q6P'~]^_Z,� efl`��d�QB\�¬]��LOeh�`Lv}nl`Qs�6}n�j�]eh�O}n^{Q6\"�Gc<lM^{LjQVbOe��<�IQ6\a^$��}¦�[e�^`e�QB\�£ ��ef�j}ndfdfZI¬O�uQV�Ol`}<\_^`ef�6}ndfd�Z�efPR~Ol`c¦�IQ
^`LOQVQ µ¥� efQ��j��Z¥cI��cIiOl$}ndf�Ic<l{e�^{LjP&b1Z�\{Q�dfQ6� ^{ef�O�RcI�OdfZ
}R\{P�}ndfd
\aiOb�\aQ�^�cn�¯}Id�d�·�Q6df}IiO�j}¦Z
� efl�� iOP�� efl�� dfQ
��Q��<^`Q�l�\�}<\��6}n�j�]eh�O}n^{Q�\aQ6Q6�O\M�GcIl�\a^{l`Q6}nPRdfe��jQse��1^{Q6�Il�}�^{efcI��£wKMLOeh\�cI~O^{efPRe.(B}�^{efcI��ef\$\{LOc�����^`c�b�Q��Ocn^
�]Q�^{l`e�PRQ6�<^`}Id¸^`c'^`LOQV~Odf}<� Q6P'Q6�<^�g1ij}ndfe�^_Z<£

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

KMLOQ ��� ��#
�°cn�OcIiOl(}Id��<cIl`e�^`LOP;ef\��Ief�IQ��Vb[Z@!Ge�"�} 6jc�� 1 	54.��¬<!Gefe "�} � 	 �O��� �%$¡\{~?Q6� e�¢jQ6�VQ�e�^{LjQ�l(�IdfcIbj}Id�dfZ�b[Z
^`LOQ�ef�1�IQ�l�\{QscI��^{LjQ�ef�OQ6}nd(\{~j}I��e��O�¥�]eh\_^�}n�j��QI¬jc<l�dfc]�6}ndfd�Z
b[Z,}��]Q���\ae�^_Z
¢jQ�dh�°¬?}n�j�>!Gefefe "$}8�5���%#
�9��� �����
l�}�^`e�c©c��IQ�lR^`LOQ��OQ6\{e�l`Q6�¨\a~j}<� ef�O�©l`Q6g1iOefl{QB�¶^`c©^{l`ef�I�IQ6l'^`LOQ�\{Q�QB�]ef�O�©cI�V}��jQ���\_^`l{QB}nPRdfe��OQ<£�KMLOQ
ef�O~Oi]^ 6jc��;¢jQ�dh��ef\$�Ief�IQ���b[Z,}��]eh\{��l{Q�^{Q�\{Q ^�cn�¯�IQB�Ò^{c<l`\�cIl��]efl{QB�Ò^`e�c<�j\$\{}IP'~jd�QB�,��e�^`LOef��}��]c<PR}Ie���¬
}<\{\{c]� eh}�^`Q6�­��e�^{L }I�ªef�<^`Q�l`~�c<dh}�^{efcI�¨\`�`LOQ6PRQ>!�	/- ��-�bOe�dfef�OQ6}Il�ef�<^`Q�l`~?cIdh}�^{efcI�ªc��IQ�l¥}�l`Q��<iOdh}nlR�<l{eh�O"
^`c�}Id�dfc�� �GcIl�}n�®Q���}Id�i�}�^{efcI�®}�^RQ6}<�`L®~?cIef�<^�� c]cIl��]e���}�^{Q���e�^`LOe��®^{LOQv�]cIP�}Ie��
£­KMLOQ>� #
� ��#
��eh\R}
\a^{l`Q6}IP'dfef�OQ¡~jdf}<� Q�PRQ��1^6¬Ol`Q�~Ol`Q6\{Q��1^{Q6�,}I\�}'dfef\a^$cn�¯\a^{l`Q6}nPRdfe��jQ6\6£

KMLOQ�� c<l{Q'eh�]Q6},cn�"cIiOl�}ndf�IcIl`e�^{LOPX��cI�j\{ef\a^`\scn�"~Odf}<� ef�O�,c<�OQR\a^{l`Q6}IPRd�ef�OQR}n^V}�^{efPRQRb[Z��[iOPRQ�l{�
eh��}Id"ef�<^`Q��<l`}n^{efcI�®\aQ6Q6�]Q6�®}n^'^{LOQ,�3}nl{^{LOQB\_^R~?c<e��1^'�Gl`cIP }ndfdM~Ol`Q��[efcIij\{d�Z©~jdf}<� Q6�®\_^`l`Q6}nPRdfe��jQ6\�£­KMLOQ
\a^{l`Q6}IP'dfef�OQ6\M}Il{Qs}n~O~jl{c¦¹]e�P�}�^`Q6�¥b[Z¥~?c<d�Z[dfe��jQ6\�¬]��LOc1\aQ¡~?c<e��1^`\�}Il{Q¡ef�j\aQ6la^`Q6��e���}��n· ·qQ�dh}niO��}BZ�^{l`e��
}I�O�IiOdh}�^`e�c<�
£,KMLOQ¥Q�PR~]^_Z©� efl`��iOPR\`� l`efb?Q6�©� efl`��d�QB\Vcn�M^{LOQ�·�Q6df}IiO�j}¦Z�^`l{eh}n�O�<d�QB\s~jl{c��[ef�]Q�ij\���e�^`L¶}
�<c[c]�¥}I~O~Ol`cB¹]efP�}�^{efcI�¥cI��^{LOQV��}¦�[e�^`e�QB\uef�
^`LOQV�]cIP�}nef�
£>|$�²^{Q�l�QB}I��L�\a^{l`Q6}nPRdfef�OQqef�<^`Q��Il�}�^`e�c<�
¬[}Id�d¸ef�]�
��ef�]Q6�<^M^{l`eh}n�O�<d�QB\u��LOef��L,��e�l�� ijPR��e�l�� dfQ¡�]eh}nPRQ�^{Q�lMeh\"dh}nl`�IQ6lI!G��e�^{Lje���^`LOQV\{}n^{iOl�}�^`e�c<�¥l�}�^`e�c�">^`Lj}n�
^`LOQ
�]QB\aefl`Q6�v\{~j}<� ef�O�
�]eh\_^�}n�j��Q´}nl`Q�~Oij\{LOQ6�v^{c,}�~jl{efcIl`e�^_Z�g<ijQ�iOQ´\{cIl{^{QB��b1Z,^`LOQ�^{l`ef}I�O�IdfQ�� efl�� iOP�� efl�� dfQ
�]eh}nPRQ�^{Q�lB£�K�cv\a^`}Ila^VQ6}<�`L��OQ�� \a^{l`Q6}IP'dfef�OQ'ef�<^`Q��<l`}n^{efcI�
¬°^{LOQR^`l{eh}n�j�IdfQ'��e�^`L�dh}nl`�IQB\_^V� efl�� iOP�� efl�� dfQ
�]eh}nPRQ�^{Q�lI!3}I�j��LOQ��j��Q$^{LjQ�bOef�I�<Q6\a^u��}¦�1e�^_Z
">eh\.~?cI~O~?QB�Rc<i]^ucn�°^{LOQ¡g1iOQ�iOQ<£ � Q$¢jl�\a^w^`Q6\a^ue��
e�^ueh\u\_^`e�dfd
}s^{l`eh}n�O�<d�Q�cI�?^`LOQ$^{l`ef}I�O�Iijdf}n^{efcI�
¬<\{e��j��Q$e�^"��cIiOdh�RLj}B�IQ$b?Q�Q6�¥�]QB\_^`l{c�ZIQ6�'b[Z'}�\a^{l`Q6}IP'dfef�OQ�~Ol`Q��[efcIij\{d�Z
}<�O�]Q6�
^`c'^`LOQs^{l`eh}n�O�<iOdf}n^{efcI�
£¯y �¯�Ocn^B¬]�"Qs~?cI~v}n�OcI^{LOQ6l"^`l{eh}n�O�<d�QscIi]^$cn�(^`LOQ�g1iOQ�ijQI£>y �¯ZIQ6\6¬]�uQVij\{Q
^`LOQ´��Q��1^{Q�l¡cn�we�^�\q��e�l�� ijPR��e�l�� dfQ�}<\�\{Q�QB��~?c<e��1^�^`c
ef�<^{Q6�Il�}�^`Q�}¥�OQ���\a^{l`Q6}IP'dfef�OQ !8\aQ6Q ��e���£�� " £stqiOl
}Id��<cIl`e�^`LOP ^{Q�l`PRe���}�^{QB\.��LOQ6��^`LOQq~jl{efcIl`e�^_ZRg1iOQ�ijQ�eh\uQ�PR~]^_ZI£wKMLOQ¡\aeG(�Qqcn�
^{LOQqbje��<�IQ6\a^"��}¦�[e�^_Z'b?Q6e��j�
PRcI�jcn^{c<�Oeh��}ndfdfZ¥�OQ6� l`Q6}<\aef�O��¬[c<iOl$}Id��<cIl`e�^`LOP��<ij}nl�}n�1^{Q�QB\u^{LjQ��]c<P�}nef��\`}�^`iOl`}n^{efcI�
£ � Q�\{iOPRPR}Il{eG(�Q
c<iOl�}Id��<cIl`e�^{LOP�e��,^{LOQs�Gc<d�dfc¦��ef�O�R~j\{Q�ij�]cI� ��c]�]QI³
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	 !
field

¬
density

¬
saturation

"
� �]��� � » � » ���<�

� field
!G�IQB�Ò^{c<l�cIl$�]efl{Q6� ^{efcI��¢jQ6df�O"

� density
!3e��[�IQ�l�\aQscI�¯\a~j}<� ef�O�'b?Q�^o�"Q�Q��v\_^`l`Q6}nPRdfe��jQ6\�"

� saturation
!Gl�}�^`e�cRc¦�IQ6l"^`LOQ�\a~j}<� ef�O�j¬

> 1
"

� �]� � �O��+ » �<�
� )�eh\{ij}ndfeG(6}�^`e�c<��
$�]c<PR}Ie��

domain

� ·qQ�dh}niO�j}¦Z�
M^{l`ef}I�O�IiOdh}�^`e�cI�
triangulation

� dfef\a^
<
\_^`l{QB}nPRdfe��OQ

> placement

� ~Ol`e�c<l{e�^_Z�
$g<ijQ�iOQ
<
^{l`ef}n�O�IdfQ

> queue

� +�� ¿ � � �����ª�
b?Q�� ef�

ef�Oe�^{eh}ndfe.(B}�^`e�c<��! "
\a^{l`Q6}IP'dfef�OQ

s � k�#(|$z"r�
�S]K�x$rw|¡U #
y � r%!
domain

£ � Q6�<^`Q�lD! "9"
|q·q·�
�S]K�x$rw|¡U #
y � r%!

placement
¬
s
"

��LOefdfQ !��
queue

£ Q�PR~]^_Z ! "="
^`l{eh}n�O�<d�Q

t � queue
£ ~?cI~L! "

e��
t
\_^`e�dfd
ef�

triangulation
s � k�#(|$z"r�
�S]K�x$rw|¡U #
y � r%!

t
£ � efl�� iOP�� Q6�<^{Q6l ! "="

|�·¡·�
�S]K�x�rw|qU #�y � r !
placement

¬
s
"

Q6�j�]e��
Q6�j�]��LOefd�Q
l`Q ^`iOl{�

placementQ����

�.��� � � �&+ ��� �]� �3¿������ KMLOef\$�GiO�j� ^{efcI��ef�j\{Q�l{^`\$ef��^`LOQ�^{l`eh}n�O�<iOdf}n^{efcI�v}¥\aQ�^�cI�>~?cIef�<^�\$iO�je��Gc<l{PRdfZ,\`}nP'�
~OdfQ6�,c<��}'l`Q6� ^`}I�O�IdfQs\{iOl`l{c<iO�j�]ef�O�´^`LOQ��]c<PR}Ie���b?cIiO�j�O}Il{Z<£wKMLOQVl{QB�Ò^�}n�O�<d�Qsef\$��cI�j\a^{l`ij�Ò^`Q6��b1Z�Q��]�
dh}nl`�Ief�O�'^`LOQ´�]cIP�}Ie��vb?cIiO�j�j}nl`Z
��e�^{LC}¥�]eh\_^�}n�j� Q�Q6g1iOef��}ndfQ��1^$^{c�^`LOQ´�]Q6\{e�l`Q6�v\aQ6~j}nl�}�^`e��j���]eh\_^�}n�j��Q
b?Q ^_�uQ6Q��v\_^`l{QB}nPRdfe��OQB\'!8\aQ6Q ��e���£]��¬�� " £>KMLjef\$\_^`Q�~�ef\�l{QBg1iOe�l`Q6�
^{cRQ6�j\aijl{Q¡^{LjQ��]cIP�}nef��\{}n^{iOl�}�^`e�c<�
£

��� �������� !	 � �¡� *"�$# �
� ��� KMLjQM\a^{l`Q6}IPRd�ef�OQ6\¯}Il{Quef�1^{Q��<l`}n^{QB��b?cn^`L��Gc<l{�M}nl���}I�j��bj}<��$[�"}Il`�
�Gl`cIP }¡\aQ6Q6��~?c<e��1^6£¯KMLOQMe��1^{Q6�Il�}�^{efcI��¬�~�Q6la�Gc<l{PRQB��ij\{ef�O�q¢jl�\_^>cIl��]Q�l¯rwiOd�Q6l>cIl>\{Q6� c<�j��cIl��]Q�l¯x$iO�O�IQ��
%si]^{^`} E.���DH ¬jeh\�\_^`cI~O~?QB�,��LOQ���^`LOQ��OQ6��d�Z�ef�<^`Q��<l`}n^{Q6�,~?cIef�<^

p
eh\�dfc]�6}�^{QB�,cIi]^�\aeh�]QV^{LOQ��OcIP�}nef�
¬jcIl

��LOQ6� ^`LOQ©�]eh\a^`}I�j� Q¤b?Q�^o�"Q�Q��
p

}n��� ^{LjQ©� iOl`l{Q6�<^,~jdf}<� Q�PRQ6�<^>!Gef�j� dfij�]ef�O�ª~�}nl{^,cn��^{LOQ©��iOl`l{Q6�<^
\a^{l`Q6}IP'dfef�OQ "Mef\�\{P�}ndfd�Q6l�^{Lj}I��^{LOQ´\aQ6~j}nl�}�^`e��j���]ef\a^`}I�j� Q<£"yo��^{LOQ��OQ ¹[^¡\aQ6� ^{efcI�v�uQ�Q ¹]~Odh}nef��LOc����uQ
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� � ���9��� ��? ���*	�^`LOeh\$�]ef\a^`}I�j� QVe��j\a^{QB}I�
�Gc<lM^{LOQ�\`}�$IQ¡cI��Q µ¥� efQ���� Z<£

��� ����� �� !	 � �¡� *"�$# �
� !
seed

"

b?Q�� ef�
~?c<e��1^

p � seed\a^{l`Q6}IP'dfef�OQ
s�]c � �GcIl`�"}nl��¥ef�<^`Q��<l`}n^{efcI���

s
£ e���\aQ6la^D!

p
"

triangulation
£ e���\aQ6la^D!

p
"

p � e��1^{Q��<l`}n^{Q 
M�GcIl{�"}nl`� 
M�Gl{cIP !
p
"

��LOefdfQ !
domain

£ ef�j\{ef�]Q !
p
"�}n��� �Oef\a^`}I�j� Q !

p
¬
placement

"
<
���

density
"

�]c � bj}I��$[�"}nl��¥ef�<^`Q��<l`}n^{efcI���
s
£ e���\aQ6la^D!

p
"

triangulation
£ e���\aQ6la^D!

p
"

p � e��1^{Q��<l`}n^{Q 
�bj}I��$[�"}nl`� 
M�Gl{cIP !
p
"

��LOefdfQ !
domain

£ ef�j\{ef�]Q !
p
"�}n��� �Oef\a^`}I�j� Q !

p
¬
placement

"
<
���

density
"

l`Q ^`iOl{�
sQ����

���
	 �
�����
����������������� �
�!���
KMLOQ¤�Gij�j�Ò^`e�c<��|q·q·�
�S]K�x$rw|¡U #
y � r%!

placement
¬
streamline

"�e��j\{Q�l{^`\�^{LjQ��OQ6��d�Z e��1^{Q��<l`}n^{QB�
\a^{l`Q6}IP'dfef�OQ

streamline
^{c�^{LjQ
~Odh}I��Q�PRQ��<^B¬>}I�j�«\{iObj\{Q6g1iOQ��1^{dfZ�~Oij\{LOQ6\�^`LOQ�\{Q ^´cI�M^{l`eh}n�O�<d�QB\Vef�]�

��ef�]Q6�<^�^{c
streamline

ef�©^`LOQ¥~Ol`efcIl`e�^_Z¤g1iOQ�ijQI£�K(c�l{QB�]ij� Q�^{LjQ¥�1iOP�b?Q6l�cI�"^`l{eh}n�O�<d�QB\V~Oij\aLjQ6�©ef�
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�]c]Q6\>�OcI^.Q ¹O� Q6Q6���O£Ç� � cn�¸^{LOQ$^{cn^�}ndj�[iOP�b?Q�l.cI�¸~?c<e��1^`\wef�j\{Q�l{^{Q6�'^{c
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b[Z�^{Ljef\Ml`Q��IQ6l`\{Qqef�j\aQ6la^`e�c<��cIl��]Q�l"eh\Mef��~jl`}<�Ò^{eh� Q¡c<�OQ¡c<l`�]Q6l
cI�uP�}n�I�je�^`ij�]QRLOe��<LOQ�l¡^`Lj}�^V^{LOQ�}<\{\{c]��ef}�^`Q6��c¦�IQ6la�o� c<P'~ji]^`}n^{efcI�j\��GcIl��]ef\a^`}I�j� QRQ���}Id�i�}�^{efcI��\q��LOeh�`L
c]�6� iOl�cI�OdfZ
}n^$\a^{l`Q6}nPRdfef�OQ¡Q�¹[^{l`Q�PRe�^`e�QB\�¬O��LOQ�l`Q¡^{LOQV~j}Il`}IPRQ ^{Q6l

m
eh\McI�²^{Q6��}Id�l`Q6}<�]Z¥\aP�}Id�d±£

1 2 3 4

5 6 7

��ef�IiOl`Q �]³Ck(c<e��1^`\.}nl`QMef�j\{Q�l{^{Q6�´^`cs^{LjQM^`l{eh}n�j�IiOdh}�^`e�c<�´ef��l{Q��<Q�l`\{QMe��1^{Q��<l`}n^{efcI�'c<l`�]Q6l%!²^{LjQ$l`Q6�'Q6�]�<Q6\
�]Q6~Oef� ^�^{LjQsQB�]�IQB\�� cI�<6jef� ^{QB��b1Z
QB}I��L�ef�j\{Q�l{^{efcI��\_^`Q�~�" £

� ��� � � � � �O� �G¿ � ��� » ��� � �
���]� �G¿��
�M}I\{eh�¡}ndf�Ic<l{e�^{LjP �1�n�´P�\
tq~]^`e�PReG(�ef�O�R~Ol`efcIl`e�^_Z
g<ijQ�iOQ �<�n�´P�\
S[ijb]� \`}nPR~Odfe��j�'dfef�OQ6\�ef��^`LOQs^{l`ef}I�O�IiOdh}�^`efcI� �<�n�´P�\
U�cO�]e��GZ[ef�O�Ref�j\aQ6la^`e�c<��c<l`�]Q6lMef��^`LOQs^{l`ef}I�O�IiOdh}n^{efcI� �B�I�´P�\

K�}nbjd�Q@�<³.tq~]^`e�PReG(6}�^`efcI��\_^`Q�~j\$}n�j�,}<\{\{c]��ef}�^`Q6���]iOl�}�^{efcI��\u�Gc<lM^{LOQV~Odh}I��Q�PRQ��1^$\{LOc�����ef� �(ef�j£#�I£

��� � � ��� �!��� � � ��� � � � ���
tqiOlw}ndf�Ic<l{e�^`LOP���}I��^�}�$IQ�}<\�ef�O~OiO^.}¡�OcI�'ij�Oe��Gc<l{P �]Q6�j\ae�^_Z�¢jQ�dh�°¬Ic<l>\{e�PR~OdfZ�Q���}Id�i�}�^{Q�}n�1Z��GiO�j�Ò^`e�c<�
cI�"^`LOQ 6�c¦�&\aij��L¶}I\��IQ�dfc]��e�^_ZCc<l��Ic<la^`ef��e�^_ZI£�KMLjQ
�]Q6\{efl{Q6�«\aQ6~j}nl�}�^`e��j�v�]ef\a^`}I�j� Q
\{e�PR~OdfZ�b?Q6� c<PRQ6\
}��GiO�j� ^{efcI�Ccn�.}I�1Z,~?cIef�<^s� c[c<l`�Oe��j}n^{QB\���e�^{LOef��^{LOQ'�]c<PR}Ie��:!3\{Q�Q �(ef�j£ � " £qKMLOQ�^`l{eh}n�j�IiOdh}�^`e�c<�v�O}n^`}
\a^{l`ij�Ò^`iOl`Q¥Lj}I\�~jl{c��IQ��«~j}nl{^{eh� iOdh}nl`dfZCQ µ¥��e�Q6�<^'}I�j�©l`cIbOij\a^´}�^´Lj}I�j�]dfe��O�CQ��IQ6�«Q ¹[^{l`Q�PRQ¥l�}n�j�IQ6\VcI�
�]Q6�j\ae�^_Z !GiO~,^`c¥�n� %�\a^{l`Q6}IPRd�ef�OQ6\�� c<P'~?c1\aQB�
cn���1U§~?cIef�<^`\�ef�,c<iOl�b?Q��j��LOP�}nl�$[\�" £
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)qef\{ij}nd¸Q ¹]~OdfcIl�}�^`e�c<��cI�(� cIPR~OdfQ ¹ 6jc��¨¢�Q�dh�O\"PR}¦Z�l{Q6g1iOefl`Q�P�iOd�^{efl{QB\ac<d�iO^{efcI��\_^`l{QB}nPRdfe��OQq~Odh}I��Q�PRQ��1^6£
|&^oZ[~Oeh��}Id.Q ¹]~OdfcIl�}�^{efcI�©\`� Q6�j}nl`e�cvef\�}vl{c<iO�IL«�]Q�~jef� ^{efcI�«cn�M^`LOQ�¢jQ6df�©c<��^`LOQ¥��LjcIdfQ¥�]c<P�}nef�
¬��Gc<d��
dfc¦�"Q6�Cb[ZC}��Gc]��ij\aQB�¤�OQ�~Oeh�Ò^`e�c<��cI�¤^{LOQ�l{Q6�IefcI�j\¡cn�"ef�<^{Q6l{QB\_^B£¥tq�jQ'PRQ ^`LOc]�¤~jl{c<~�c1\aQB��b[Z �IcIbj}Il`�
}I�j� #
Q��GQ�l E.��&DH�~?Q�l{�GcIl`P�\´}¤\{Q6g1iOQ6�j� Q�cI���OQB\_^`Q6�®\_^`l{QB}nPRd�ef�OQ�~Odh}I��Q�PRQ��<^�\'��e�^`L®e��j��l{QB}I\{e��j�¤�]Q��]�
\{e�^_Z<£�KMLOQR\_^`l{QB}nPRdfe��OQB\q~Odf}<� QB�C}�^V}��Ief�IQ��CdfQ��IQ�d>}Il{Q��Gl`c (�Q6�¤}n�j�Cij\{Q6�¤}I\¡}<�O�]e�^{efcI�j}Id¯��cI�j\a^{l�}nef�<^�\
�Gc<l'^`LOQ,¢��OQ�l�dfQ��IQ6df\6£¨KMLOeh\�}I~O~Ol{c1}I��L­~Ol`c]�]ij��Q6\R\{LOcIl{^�\a^{l`Q6}IP'dfef�OQ6\R}<�O�]Q6�­^`c�¢jd�d�^`LOQ��1}n~j\'ef�]�
b?Q ^_�uQ6Q���^{LOQq\a^{l`Q6}nPRdfef�OQ6\>~jdf}<� Q6��}n^u� c1}nl�\aQ6l¯dfQ��<Q�dh\�£wtqiOl.PRQ ^`LOc]�RefPR~Ol{c��IQB\>c¦�IQ6l>^{LjQ�g1ij}Idfe�^_Z'}I�j�
\{PRc[cn^`LO�OQ6\`\�cI��^{l�}n��\ae�^{efcI��\�b?Q ^_�uQ6Q��Rd�Q6�IQ�dh\¯b1Z 	 4.��� � ��� ��� �@��4�4 � �9	 
 ��� #���4�$ ��4.� ;�	�� ��� �9	���? 4 ��� 	 ��}n�²^{Q6l
QB}I��L,e���� l{QB}I\{Q¡cI�(^`LOQ��]Q6�j\ae�^_Z�}I�j��b?Q��GcIl`QsQ6}<�`L,�jQ���~Odf}<� Q6P'Q6�<^$cn�>\a^{l`Q6}nPRdfe��jQ6\ !3\{Q�QB��ef�j£ & "Ò£.KMLOQ
~j\{Q�ij�Ocn�o� c]�]Qq�Gc<lM^{LOQVP�iOd�^`e�l`Q6\{cIdfi]^{efcI�,�IQ�l�\{e�c<�
cI��cIiOl$}Id��<cIl`e�^`LOP&eh\�}<\"�GcIdfd�c��$\6³

*�� � 	 # � �� � ��� 	 # � � !
number
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¬
density

¬
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�jcIl�
 QB}I��L�
�d�Q6�IQ�d 
$�]c

ef�j� l`Q6}<\aQ
density

placement
£ dfQ��O�I^{LOQ6��
$\_^`l{QB}nPRdfe��OQB\A! "

placement
£ ~Odh}I��Q 
��OQ6��
$\_^`l{QB}�PRdfe��jQ6\ ! "

l`Q ^`iOl{�
placementQ6�j� 
$�]c

Q����

!3} " !Gb " !8�A"
��ef�IiOl`Q &j³RU�iOd�^`efl{QB\ac<d�i]^`e�c<�©~Odh}I��Q�PRQ��1^�cn�$\a^{l`Q6}IP'dfef�OQ6\6³ �jl{c<P }v�Ief�IQ��©ef�Oe�^{eh}ndudfc¦�&�]Q��j\{e�^_Z<¬(^`LOQ
�Gc<d�dfc¦��ef�O��\aQBg<ijQ��j��Q�ef\¡}n~O~OdfefQ6�°³B!8} "$~Odh}I� Q´\a^{l`Q6}IPRd�ef�OQ6\6¬�ef�j� l`Q6}<\aQ��OQ��j\{e�^_Z<¬7!3b�"$dfQ��O�I^{LOQ6��Q�¹[eh\a^{ef�O�
\a^{l`Q6}IP'dfef�OQ6\6¬�!8�A""~Odh}I��QV\_^`l{QB}nPRdfe��OQB\�¬]Q ^��n£f£
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}Il{Qs~jl{c��[ef�]QB��b[Z¥^`LOQ'zucIPR~OiO^`}�^`e�c<�j}nd(p¡Q6cIPRQ ^`l{Z�|�d��<cIl`e�^`LOP�\ #�e�bOl�}nl`Z2EG� �AH £"KMLOQ�~Ol{efcIl`e�^oZ�g1iOQ�iOQ
eh\�^`} $IQ��¶�Gl{c<P ^{LOQvS1^�}n�j�O}Il`�­K�Q6P'~jdf}n^{Q #�e�bOl�}nl`Z E �I�DH £­tq�IQ�l�}ndfd.cIijl´efP'~jd�Q6P'Q6�<^�}�^{efcI�­^`} $IQ6\��jc
PRcIl`Qs^{Lj}I���I�I�<�´dfe��OQB\$cn�>��c]�]QI¬j��e�^{L>�B�I�<���GcIl$^{LOQ�~jdf}<� Q�PRQ6�<^q}ndf�Ic<l{e�^{LjP�e�^`\{Q�d��%!Gl`Q�P�}nef�Oef�O��~j}nl{^
eh\��OQ��Icn^`Q6�¨^`c¶¢jdfQCef�O~OiO^ �¦c<i]^{~ji]^6¬¡�]Q�bOiO�<�Ief�O�®}n�j� �]eh\{~Odf}¦Z<"Ò£ �Oc<l,� c<P'~j}Il{eh\{cI�
¬��uQCL�}B�IQ¤}ndh\{c
efPR~Od�Q6PRQ��<^`Q6�©^`LOQ�}ndf�Ic<l{e�^{LjPX�Gl`cIP �IcIb�}nl���}I�j� #
Q��GQ�l EG�B�DHuef�¶cIiOl��Gl�}nPRQ��uc<l9$¸¬(ij\{e��j��cIiOl´�O}n^`}
\a^{l`ij�Ò^`iOl`Q$�Gc<l"Q µ¥� efQ��1^MQ���}Id�ij}n^{efcI�¥cI�(�]ef\a^`}I�j� Q¡g1iOQ6l{efQ6\6£wtqiOlM}ndf�Ic<l{e�^{LjP eh\"� ijl{l`Q��<^`dfZR~Ol{Q6~j}nl`Q6�R^{c
b?QR\{iObOPRe�^{^{QB�¤}<\¡}�zMps| #®~j}<��$n}n�IQ<£VKMLOeh\¡~j}I��$�}n�<Q���e�dfd¯ef�j� dfij�]Q�}n�Cef�<^`Q�l�}I� ^{ef�IQ'�]Q�PRc,l{ij�O�Oef�O�
c<� #�e��[i]¹,}n��� � e����]c¦�$\6£

� ( 	������Ò�(�

yo�>�(ef�j£G�B���uQ��]Q6~Oeh�Ò^�}�\{Q�l`e�QB\¡cI�M\_^`l{QB}nPRd�ef�OQR~Odh}I� Q6PRQ��<^�\sc<b]^`}Ie��OQB�¤b1ZCc<iOlV}Id��<cIl`e�^{LOP �GcIls^{Ljl{Q6Q
^_Z[~?Q6\�cn�¡�IQB�Ò^{c<l'¢jQ6df�j\�}I�j�­^`LOl{Q6Q�ef�j� l`Q6}<\aef�O��iO�Oe��GcIl`P �]Q��j\{e�^{efQ6\6£ |�\¥\{LOc����
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