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Node completely free

Node entirely allocated to task 

Node partially allocated to one or more tasks
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�!8C>a&!0 � � 6��<-#"�0/ #"�$�-/ M-#F,"L-#&;)t$�"�898�6��<-/"'0/^��!8�>a&;0 �	� ��-]$'"'8:8as �ct��Fu
 ��
2;K@-/F,"(�r69> � � � ��?�"'0/"

� �! #"-�T�B-ys �ct��Fu�K�6G-]?J&;+,8{�CK!�; ¨�."� #$'0#6 � "-�h� � &B^;"!K � "L$'&��@ 3-#0���6{�,"��
>a0#&;( � "�6��@I=),8{�;$�"��%>a+,0#-#F@"'01-#&]-/F,"N89"'>z-h&!010/69I;F;-4?N69-#F,&;+.-4)�&!-#"-�;-/6{�!898:2%6{�@$�0/"-�; 36{�,Iq-#F,"�-/69(*"
�,"'"��."-�c-#&L>a0#"�"b-/F,"]�!898:&.$(��-#6:&��u #6G-/"!Z4p�F,"]?F�!6G-/6��@I%-��; 3Ai?�&!+@8{�8�!8: #& � "�$�&��� 5-/0��!6��,"��*>a0/&!(
� "�6��,IL89&.$-�B-#"��W� � &B^!"N&;0 � "'8:&B? -/F,"M-/&!)c$'"'8:8�6{�<-#"'0/^
��8@>a&!0 � � � 2<�% 36:(*698d��0F��0/I!+,(*"-�;-� 36{�@$�"
�% 38:6:I!F<-#8:2L8:&B?�"'0h),8d�!$'"'(*"(�<-�&�>�-#F,"] 369-#"q?J&;+,8d�*6��<-#"�0/ #"�$�- �	� K;>a&!0E$�6{�,I%69-f-#& � "q(H&B^;"-�eK��u���
�w #896:I!F<-/892\F,6:I!F,"�0L)@8{�;$�"'(*"-�;-H?J&;+,8d�\>a&!0E$�"u-#F,"W(*&B^!"'(*"-�;-H&�>O����2w-��! #A. %-/F��B- � "�$�&!(*"
6��<-#"�0/ #"�$�-#"��H��-�-#F,"�-/&!)d"-�.I;"�&�>�-#F,"% #6G-/"!Z4O�� � 69I�Z 
.K�>a&;0N"�V���(*),8:"!K,-��! #A ��� 6: M6��<-#"�0/ #"�$�-#"��
6G>�-#F,"_�!898:&.$(��-#6:&��d 369-#"=67 � �! #"-�H� � &B^!"q-#F@"�-#&!)P$'"'8:8C6��<-/"'0/^��!8�>a&!0 � � Z

O�>�-/F,"i0/69I;F;-_$'"'8:8h6{�;-/"'0/^
��84>a&;0 � � 6: À�,&�-%6{�<-#"�0/ #"�$�-#"-� � 2 �S-/&!)k$�"�898f6��<-#"�0#^
�!8{K�-#F,"-�x6G-
6: q)�&< # #6 � 89"%>a&!0¨���h��8:89&.$(��-#6:&��r #6G-/" � �; 3"��?�B-O�c$'"'8:8�6{�P-#F@"_6{�;-/"'0/^
��8e-/&u6{�;-/"'0E 3"�$o-¨���,&�-/F,"'0
-��! #AW6��r&k�,"%?4�
2S&k�,8:2!ZMp�F,"H 369-#"H$�&!+@8{�d6{�<-#"'0E #"�$o-]�*-��; 3A � � K�-#&i-/F,"_0/69I;F<-b&�>������d6��r-#F,"
^<67$�6{�,69-52d&�> � � K�?NF,&; #"=-/&!)P"-�,I!"%67 MU�+@ 3FP?N69-#F�K�&;0¨� � &B^!"�-/F,"%-/&!)P"��.I!"%&!> � � Zb[�"�" � 6:I@Z �
>a&!0À���x"�V���(*),8:"!Z � �; 36{�,Id-/F,"i?F�!6G-/6��@Id-��! #A ��-%-#F@" � &!-3-/&!(*(*&; 3-_$�"'8:8f&!>�-#F,"c0/6:I!F<-%$�"'8:8
6��<-#"�0#^
�!80�
^!&!6d�, q-#F@"W�,"'"��t>a&;0%$�&;(H)��!$o-/69&k�w69>�-#F,"c #6G-/"W�.&�"� ��,&!-=6��<-#"�0/ #"�$�-% 3+@$EF �S-��; 3A�Z
RO�P-#F,"H&�-/F,"'0qF��u���eK!�,&u(*&!0/"%-/69(*"L6: O�,"'"��."-�r-#&W$�&!(*),8:"�-/"%-/F,"L$'&!(*)��!$�-#6:&��P>a&;0]�u 369-#"
� �! #"-� �B-�-#F@6: %$'"'8:81-#F���� ��-_�u��2r&�-/F,"'0=$'"'8:846��X-#F@"H0/6:I!F<-%$�"'8:846{�;-/"'0/^
��81>a&!0 ���  #6���$�"*"-�;$EF
89&.$(��-#6:&��S>a&!0E$�"� �	� -#&iF��
^!"q-#&i(*&B^!";Z

�  #69(*6:8{�!0O�!0#I;+,(*"(�<-]$-�u� � "_+@ #"-�r-#&W 3F,&B? -/F��B-]6G-�67 q&k�,8:2H�@"�$�"� # ���0/2c-/&S$EF,"�$EAW-#F,"



t j

t i

t j

t j

it

t i

interval for
Right cell

interval for 
Top cell

Extension of

Optimal allocation site in the vicinity of

forcing compaction����3�® ��®³fJ��3�2��$'%�%���¦���(���%��§�	����R��2
	��$	����¨��
��$�������%�����%'%���%�8"­	�5M
�¿k�%�4
�#�#�
���������� �����%�
��
��s	�����
-'�	�������34��2��0¬¦	�� ������3R�}	���¶¨¬J� ��2�
�����'%
�"$#
	�'�����
��°®!���,	��(5O'�	�����²
'}2��%'}¶(����3$��2��
1u
�����
�"$"$
����J'��%���k���J
�#-����"­	��d®

89"'>z-#(*&; 3-b$�"�898�&�>�"-�;$EFc-#&;)W$'"'8:8e6��<-/"'0/^��!8�?NF,"(�S-#F,"�6{�<-#"'0/^
��8�67 4�,&�-N6{�;-/"'0E 3"�$o-/"-� � 2 �L0/69I;F;-
$�"'8:8C6{�<-#"'0/^
��8 Z �

� � � �L:9H,H.+.H,HeR"X [ :%@"@l>�),'2TbRS>2X?$YR"Tv+V5{+,']HeRSkFR"@ R"T �
� 8:89&.$(��-#6:&��t #69-#"� � �; 3"��h�B-�$�"'8:87 b6{� � s � � � � uO��0/"_�,&�-]I!+��!0����<-#"'"��W-#&

� "L>a"-�; 36 � 8:" � "�D
$(��+� 3"L6G-�(W�
2H�@&�- � "H)�&< # #6 � 89"_-#&S$'&!(*)��;$o-b-/F,"H"�V."�$'+.-#6{�,Ic-��! #A. b?N69-#F,6{�w #+@$EFT�S 369-#"L-#&
-#F,"%0/6:I!F<-­�.+,"=-/&i8{�;$EAc&�>4 3)��!$�";Z � �d" � $'69"-�<-b?F�
2u&�>y�! / 3"� # #6��@I_>a"��! #6 � 6:8:6G-52S6: �-/& � +,6:8{�?�
^<67 #6 � 6:8:6G-52SI!0���),FS&�>�-#F,"="'V�"�$�+.-/6��@IL-��! #A. 'Z
9�� G1��������	�� � � � :�N,To+F1 � � !$# : To']H���� R`H HF'cRS4?Tv>�4*>cdyR"XY'2Tv+ ' To']H��(�6R N	%�N.>c1�H.>2d +�),+.@"@
s ����t����2u >zN��	'2XY4 HF>cd6+y),+F@"@ s ���et��	�zu >ON �=% �
� �
��� '2XY4 ��� � �	� � � /(+F13+��	4#>2dxR"Xf'cTo+eH3�=%
� R`H9HF'cRS4�Tv>�4cR"13+,)FTb@ � 4*>cdyR"XY'2Tv+��gR N9T"/K+.1p+�R`H9XY>�Tv'cH��
�	HejK),/ Tw/('cT�� 4*>cdyR"XY'2Tv+.H�� 'cXf4
�
4#>cdyR"XY'2Tv+.H �F�a: #iR`H,RSkFR"@ R"T � [21p'p&(/�R`Hg'64cR"13+,)FTv+,4g[#13'p&K/�/(' #�R"X�[6Tw/(+�),>2@"@l+,).TJRS>cX >ONV+	��+,).j0TJR"X [
Tv'cH��cHx']H #]+F1eTv+	��HF+.TZ'cXf4VN.>c1y+,'*)p/6&K'cR"1y>ON�To']H��cH �x'cXf4�� R"TL),>cX Tv'2R"X(Hy'2X +,4F[ +mN,13>2d � Tv>
� R ����4cR"1p+p)FTJ@ ��4#>2dxR"Xf'cTo+eH �F�

� 6:I@Zf
<�."')@6:$�-/ N-/F,"%^�67 36 � 6:8969-52uI;0��!),FW>a&!0N-/F,"%"�V��!(H)@89"=&!> � 6:I@Z �@Z � &!0q"-�!$EFW)�&�-#"-�<-#6d��8
� �! #"�� 
 � s � � � �eu�KC-/F,"i 3+

� I!0���),F@ b-#F��B-_ #)��u�w0#&B?M q6��<-/"'0E 3"�$o-#"�� � 2d-/F,"8��8:89&.$-�B-#6:&��w 369-#"
?J"�0#"W6G- � �! #"-� ��-�� �!0#"d 3"���0E$EF,"-�CZ�p�F,"d89"'>z-#(*&; 3-*-��; 3A. L-#F���-c6��<-/"'0E 3"�$o-H-#F,"d)�&�-#"-�<-#6d��8
��8:89&.$(��-#6:&��i #6G-/"b$(��� � "b6d�."-�;-/6Gv�"-� � 2M�_�,"').-/F*v@0/ 3-J #"-�!0/$EFCZ4RO�@$�"�-/F,"'2HF��
^;" � "�"(�*>a&!+����eK
-#F,"i>a"��! #6 � 698:6G-52X&�>�(*&B^�6��,Id-/F,"'( 0/69I;F;-=-/F,"c0/"�n<+,6:0#"�� �.6: 3-����@$�"c$-�u� � "u$EF,"�$EA;"-�eZSO�>�-#F,"
)�&!-#"(�<-/6{�!8 � �! #"=�k�.(*6G-E W�r>a"��! #6 � 8:"W0#"���0/0����,I!"�(H"-�<-�K�-#F,"d #"�-i&�>M-��! #A. _-/F��B-<�,"�"-��-#& � "
(H&B^;"-�w$(�u� � "H8:67 5-/"-� � 2r #"-�!0/$EF@6��,Iu-#F,"c #+ � I;0��!),F@ q&�>J-#F,"*8:"�>z-#(*&< 5-�-��; 3A. ]6{�;-/"'0E 3"�$o-/6��,I
-#F,"_�!898:&.$(�B-/69&k�W #69-#"!Z

p�F,"u&;0��."�0_6{��?NF,67$EFk)�&�-/"(�<-#6d��84��8:89&.$-�B-#6:&��k #69-#" � �! #"� ³��0/"u 3"���0E$EF,"-�\6{�.U@+@"(�@$'"� _-#F,"
" � $�6:"(�@$'2x&�>q-#F,"W&!0��."'0/"-��$�&!(*)��;$o-/69&k��(*"�-/F,&��eZkO�-*6: W�."� 36:0�� � 8:"c-/&X #"-�!0/$EFx-/F," � �! #"� 
�! �-/F,"'2 ��0/"H6d�."-�;-/6Gv�"-�\6{� �d8:"�>z-_-#&P0/69I;F;-% #?J"�"') �!$'0#&< # q-/F,"8��0/0��
2 � "�$-��+@ #"*-��; 3A. ]-/F��B-
6��<-#"�0/ #"�$�-f)�&�-#"-�<-#6d��8��!898:&.$(��-#6:&��c #6G-/"� � �! #"-�i$�8:&; #"'0h-#&=-/F,"b8:"�>z-�"-�.I;"NF��
^!"¨� � "�-#-#"�0�$EF����@$�"



2: 5
(2,3)
[1,3]

3

3

1

5

[6,6]
(6,6)
6: 3

Key:

Task id: distance task can move right

(Bottom, Top) rows occupied by task

[Bottom, Top] rows occupied by subgraph

[1,3]
(1,3)
5: 2

[6,6]
(6,6)
6: 3

[7,7]
(7,7)
7: 1

4: 4
(6,8)
[6,8][5,8]

(5,6)
3: 5

1: 6
(2,7)
[1,8]

1

1

1

3
1 5 10

t t

t
t t

t

t
1 2

3

4 6

7

5

����3�®��-®[�s�,	����}	���3��%"$�%�(�s
����}	���¶-�s
��]��2�����������²
¬J� ��2,� ���J§-������1������ ��5¨3���	�#�2,���%#���'������

��¨��2�������3�2(��®

&�> � "�6��@IT�!$�$�&!(*(*&����B-/"-�X&��\-/F,"u0/6:I!F<-�Zdp�&r-#F,67 %"-���eK16G-L6: _+@ 3"'>a+,8h-/&t$EF,"�$EAt)�&�-#"-�<-#6d��8
��8:89&.$(��-#6:&��  #6G-/" � �; 3"� i6��~-/F,"t&;0��,"'0cI;"(�,"�0���-#"-� ?NF,"-� 0#6:I!F<-S$'"'8:8b6{�<-#"'0/^
��87 8��0/"r$EF,&< 3"-�
6��x6{�@$�0/"-�; 36{�,Ir$'&!8:+,(<�x&!0��."'0�Z��b&B?J"�^!"'0�K� #6G-/"� L$�8:&; #"'0=-/&d-#F,"c8:"�>z-H(W�
2t6{�<^;&!8:^!"*(*&B^�6��,I
��I;0#"��B-#"�0c-/&�-��!8]�!0#"��k&!>%-��; 3A. u-#F����  #6G-/"� u>a+,03-/F,"'0W-/&�-/F,"w0/6:I!F<-�Z p�F,"� 3"X)�&!-#"-�;-/6{�!898:2
89"� # *$�&< 5-/892x #6G-/"� � "�$�&;(H"W(*&!0/"S #)���0E #"=�! _-#F@"W #?J"�"')k)@0#&;I!0/"� / 3"� � "�$(�!+@ 3"W69- � "�$'&!(*"� 
(H&;0#"M�.6 � $'+,8G-q-#&W$�&!(*)��;$o-M-/F,"%6{�<-#"'0E #"�$o-/"-�W-��! #A� �ZMp�F,"H 3"���0E$EFS>a&;0M-/F," � "� 3-O��8:8:&�$-�B-/69&k�
 369-#"c$'&!+,8d�w-#F,"�0#"'>a&!0/" � "8� � �u���.&k�,"-�w?NF,"-�w-/F,"u$'&; 3-�&!>J>a+@03-/F,"'0_ #"-�!0/$EF@6��,IW"�V,$'"'"-�@ ]-#F,"
(<�!0#I;6�����8 � "-�,"�v@-b&�>�v����.6{�,Ii8:"� / N$�&; 3-#8:2u$'&!(*)��!$�-#6:&��d #$EF@"-�.+,8:"� �Z

� � �*�%$ )p/K+,4cj0@ R"X�[��m134*+.1p+p4 � 'cH�� <?>�#c+Fd +FXKTbHgP�R"T"/ < R"XKR"dyj0d H +.@ '��
� 69^;"(�\�L #"�-N&�>�-��; 3A. J-#F���-­��0/"b-/& � "�&!0��."'0/8:2*$'&!(*)��;$o-#"��u69-N6: �)�&; / #6 � 8:"q-#&*(*&B^!"q-#F,"

-��! #A. f?N69-#F@&!+.-$�."'8d�
2W�!$�$�&!0��.6{�,I=-/&_-/F,"q^�67 36 � 6:8969-52*I!0���),Fu6G>s�%-��; 3Ai67 ��@&�-�(H&B^;"-�i+��;-/698¦�!898
-��! #A. �6��H6G-E 4 3+ � I!0���),F_-#F���-4(_+@ 3-4(H&B^;"fF��
^;"J(*&B^;"-�eZ�p�F,6: 1 /$EF,"-�,+,896{�,I])�&;8967$�2_(H6{�,6:(*69��"� 
�."'8d�
2. �-#&i"'V�"�$�+.-/6��@I*-��! #A. � 2S #+@ #)�"-���.6{�,Ic"-�;$EFW-��! #Ac-/F��B-M67 N-/& � "_(H&B^;"-� � +@ 3-M>a&!0M-#F,"
)�"�0#6:&��=�@"'"-�,"-�W-#&i0/"'8:&k�k�u69-�K��u��� � 2u(*&B^�6��@Ii6G-M&k�;-/&8�H0#"�I!6:&��W&�>�-#F," �1����� -#F���-O�.&�"� 
�,&�-1&B^!"�0#8d��)��u��2]&�-/F,"'0�"�V."�$'+.-#6{�,Ib-��! #A. 'Z1[.$EF,"��.+,8:6��,Ib-#F,"�$�&;(*)��!$�-#6:&��=67 � 3-#0���6:I!F<-3>a&;0#?4��0��
�u���=0/"�n<+,6:0/"� e-/69(*"�896{�,"���0�6{�=-/F,"R��+,( � "�0�&!>.-��; 3A. e-/& � "�$'&!(*)��;$o-#"��eZ�p�F@"f&��@892,�.0��
? � �!$EA
?N6G-/FL-/F,"�)�&;8967$�2_6: �-/F��B-469-1(*&B^;"� �-#F,"�-��! #A� �&.$'$'+,)�2�6��,Iq-#F@"­��8:89&.$(��-#6:&��_ #69-#"�8{�; 5-4&!> ��8:8��u���
-#F,"�0#"'>a&!0/"³�.&�"� O�@&�-�(H6{�,6:(*69��"L-/F,"H-#6:(*"³�@"'"-�,"-�P-/&W>a0#"�"_-/F,"W��8:89&.$(��-#6:&��t #69-#"!Zx�M&B?�"'^!"�0�K
-#F,67 f(W�
2³�,&�- � "]�% 3"�0#6:&!+� 0�.67 ��k�.^
�u�<-��!I!"M #6��@$'"M69-J67 4-#F@"b0��B-#"­��-J?NF,67$EFc$�&;(*)��!$�-#6:&��@ 0�!0#"
$�&!(*),8:"�-/"-�S-#F��B-¨�."'-#"'0/(*6��@"� �-#F@"=0���-#"��B-M?NF,67$EFW?F�!6G-/6��,IH-��! #A� N$-�u� � "_�!898:&.$(��-#"-�CZ
� � N��  (��
  .���{	��~	 / X  ,�����  (�$V��  .�
�  @� �Y���	�����³L ��
��
�b�'�����*�

�2�"!#� � R"d6+ F >2dL&f@l+	�#R"T �
� &!04�u� ������� &!>C?N6{�.-#F U �u���iF@"'6:I!F<- ^ ?N6G-/F�� � (<��V�� U t ^ �O�u��� �r"�V."�$�+.-/6��,I

-��! #A. 'K<-/F,"q8:&.$(�!8�0/"')��;$EA�6��,I_F,"'+,0/67 5-/6:$b0#"�n;+@690/"� � s	���{uf-#6:(H"q-#& � +,6:8{�u-#F@"b>a0/"'"]��0/"-�=-/0#"�"!Z
� 6G-/F � s
� uO�,&��."� 'K�-#F@"_-/0#"�"H$-�u� � "H #"-�!0/$EF@"-�P6{� � s
� ��8:&!I �{uM-#6:(*"_>a&;0q-/F,"H"�V.6: 3-#"-�@$�"



&�>0�*>a"-�; 36 � 8:"%0/"-��0/0��u�,I;"'(*"(�<-�Z�Rq0��."�0#"��d$�&!(*)��;$o-/69&k�CK@&k�d-#F,"%&!-#F,"�0bF������eK��,"'"��, � s � r u
-#6:(H"u-#&r6d�."-�;-/6G>a2\)�&�-/"(�<-#6d��8F��8:89&.$(��-#6:&��k #6G-/"� M�u��� � +@698d�\-#F@"c^�6: #6 � 698:6G-52XI!0���)@FCZ � �!$EF\&!>
-#F,"H)�&!-#"-�;-/6{�!8� #69-#"� ]$(��� � "*$EF,"�$EA!"-�d6{� � s �{uN-/69(*"!K�?NF,67$EFr8:"-�k�, M-/&=�*-/69(*"*$�&;(H)@89"'V�69-52
&�> � s � � u4>a&!0�&!0��."'0/"-�i$'&!(*)��!$�-#6:&��i-/&M�."'-#"�0#(*6{�,"q?NF@"�-#F@"'04�=>a"-�; 36 � 8:"q$'&!(*)��!$�-#6:&��c"'V.6: 3-/ 
&!0]�,&�-�Zqp�F,"� 3"H$�&; 3-/ ]$(��� � "H0/"-�.+@$'"-� � 2?�.2����!(H67$(�!898:2W(<�!6��<-���6{�,6��@Ic-#F@"%>a0/"'"M�!0#"��*-#0/"'"
�u���W^�6: #6 � 698:69-52cI!0���),F�Z

O��i-#F,"]?�&!0E 5-J$-�! #"M69-�67 R�,6 � $�+@8G-�-#&HA��,&B?~?NF,6:$EFu(H"'-#F,&��u0#"�n;+@690/"� f(H&;0#"b-#6:(*"!Z��M&B?�D
"'^!"�0�K16{��),0��!$�-#67$�"c&k�,8:2 �P>a"'? �,&��."� À��-_-#F@"S0/&�&�-_&!>N-#F,"S>a0#"�" ��0/"-�P-#0/"'"=�!0#"S 3"���0E$EF,"-�eK
?NF,6:$EFS(*"-�u�� � s
� �{uh-#6:(*"q67 � 3)�"(�<- � +,6:8{�.6{�,I_-#F,"q-#0/"'";K������8�%>a"'?T #"-�!0/$EF,"� ���-F�_$'&; 3-J&!>
� s ��89&;I �{uq-/69(*"*"-�;$EF �!0#"H)�"�03>a&;0#(*"��eZ � &!0=&;0��,"'0/"-�t$'&!(*)��;$o-#6:&���Ke-#F,"*^�67 36 � 6:8969-52tI;0��!),F
�,"'"��, �-#& � " � +@6989-�K!�u���W69>1-#F,"=)�&�-/"(�<-#6d��8���8:89&.$(��-#6:&��d 369-#"� ­��0/"=$EF,"�$EA;"-�S6��h�*8:"�>z-b-#&i0/69I;F;-
 3?�"'"�)CK!-/F,"q #"-�!0/$EFi$-�u� � "O� � �u���,&��,"��W�B>z-#"�0J$EF,"�$EA�6��,I%-#F,"q0#6:I!F<-J$'"'8:8�6{�<-#"'0/^
��8�&��i-/F,"b8:"�>z-
��0/0��
2 � &;0��,"'0�K�?NF@6:$EFw+@ 3+���8:892r #+ � $�"� M-/&H�."'-#"�0#(*6{�,"H$'&!(*)��;$o-#6:&��t>a"-�; 36 � 6:8969-52!Z%p�F,"*$�&< 5-
>a&!0�&!0��."'0/"-�i$'&!(*)��!$�-#6:&��c67 f-#F,"�0#"'>a&!0/"M(*&!0/"b8:69A;"'8:2L-/& � "�� s � r u�K�?NF,6:$EFu6: �+��,8:6:A!"'8:2H-#& � "
I!0/"-�B-/"'0�-#F��u�W-#F," � s
� �{uJ-/69(*"_�@"'"-�,"-� � 2S89&.$-��8e0/"')��;$EA<6{�,I�Z

� 6G-/F,&!+.-�-#F,"f$'&��@ 3-#0���6{�<-C&�>�),8d�!$�6{�,I�-/F,"h?4��69-#6{�,I�-��; 3Abv@0/ 3-C&�>��!898 K�&;0��,"'0/"-�]$�&!(*)��;$o-/69&k�
�,"'"��, � s �{uJ-#6:(*"b-/&H /$EF,"��.+,8:"b-/F,"�0#"���0/0����,I!"�(H"-�<-f 3&<�! f-#&H(*6��,6:(*69��"]-#F,"��."�8{�
2. f-#&L-#F,"
"�V."�$'+.-#6{�,Iw-��! #A. %?NF,"�0#"��! L89&.$-��8�0#"�)��!$EA�6{�,IP0#"�n<+,690/"� � s � � 89&;I �{u�-/69(*"W?N6G-/F &k�," �  5-��B-/"
89&�&!A
�!F,"-�k�eK�&!0 � s � � 8:&!I �{u�-/69(*"N?N69-#FH-5?J&= 3-���-#"� 1&!>�8:&�&!A
��F@"-���CZ � F,"-�L-/F,"N?4��69-#6{�,I]-��! #A
6: �-/& � "i),8d�!$'"-�tv@0E 5-%&!>F��8:8 K � &�-#F\(*"�-/F,&��, ��,"�"-�t-#&P+@ #"H-#F,"8�!),),0/&
V.69(W�B-/"H /$EF,"��.+,8:6��,I
(H"'-#F,&��eZ

�2� � � % dL&fR"1eRS)p'2@ 7L+.1wN.>21ed '2XY),+
[�69(L+,8d�B-#6:&�� "'V.)�"�0#6:(*"(�<-/ u?J"�0#"r$-��0/0#6:"-� &!+.-S-#&�$'&!(*)��!0#"W-#F@"t)�"'0#>a&!0/(<���@$�"P&!>�-#F,"

 5-��B-#67$�v@0E 3-Nv,-O��8:8:&�$-�B-/69&k�W(*"'-#F,&��d?N69-#Fh�.2����!(H67$���8:8:&�$-�B-/69&k�W(*"'-#F,&��, N"�(*),89&B2�6{�,Ii8:&�$-��8
0#"�)��!$EA�6{�,IH�����X&!0��."'0/"-�X$�&;(*)��!$�-#6:&��X?NF,"(�,"�^!"�0�v@0/ 3-�v,-=>���6:8:"-�eZ ��&.$(��840/"')��!$EA�6��@IS+@ #"-�
�u�H&!0��."'0/"-�M�."').-/F � v�0/ 3-1 #"-�!0/$EFL?N6G-/F_-5?�& �  5-��B-/"J8:&�&!A
��F,"����%-#&= #$EF@"-�.+,8:"�0#"���0/0����,I!"�(H"-�<-/ �K
?NF,698:"N&!0��."�0#"��_$�&;(*)��!$�-#6:&��<���.&;).-#"��³�� 3-#0��B-/"'I!2�-/F��B-h(*6{�,6:(H6:�'"��L-#F,"­�."�8{�
2%-#&="�V."�$�+.-/6��,I
-��! #A. 'Z � &�-/Fu8:&.$(��8�0/"')��;$EA�6��,I³�u���u&!0��."'0/"-�u$�&!(*)��;$o-/69&k�u?�"'0/"b),0/&!I;0��!(H(*"��*-#&<� � �����.&k�
-#F,"P #"-��0E$EFk>a&;0H>a"-�! #6 � 89"W0/"-��0/0��u�,I;"'(*"(�<-/ _?NF,"(� -#F@"Sv�0/ 3-*>a"-�! #6 � 89"W0/"-��0/0��u�,I;"'(*"(�<-_?4�! 
>a&!+����CZfp�F,67 �0#"���0/0����,I!"�(H"-�<-J?4�! �-#F@"(�P #$EF@"-�.+,8:"-�CZ

[�"'^;"'0���8�"�V.)�"'0/69(*"(�<-E 1?J"�0#"�$�&k���.+@$�-#"-�_-#&=$'&!(*)���0/"J-#F,"N)�"'0#>a&!0/(W�u�@$'"J&!>�-/F,"$�.6G`�"'0/"(�<-
��8:89&.$(��-#6:&���QB0#"���0/0����,I!"�(*"(�<-4(H"'-#F,&��, �Z � &;0J"��!$EFc"'V.)�"�0#6:(*"(�<-�K, #"�-E J&!>QC��@K � � ��-��! #A. J$EF��!03D
�!$o-/"'0/69��"-� � 2��P6����."')�"(���,"(�<-#8:2w$EF,&< 3"-�w+��,6G>a&;0#(*8:2T�.67 5-/0#6 � +.-/"-�X0��u���.&;( ^
��0/6{� � 8:"� ]?J"�0#"
I!"(�@"'0��B-#"��eZqp�F@"_0��u���.&;(s^��!0#6d� � 89"� M0/"'),0/"� #"(�<-#"��W-#F,"_-5?J&u-��; 3Ad 36d�."H89"-�,I�-/F@ �K@-/F,"L6{�<-#"�03D
-��! #A8��0/0/69^
��8�)�"'0/69&��eK������i-/F,"]-��! #Ac #"'0/^<67$�"])�"'0/69&��eZ4p�F,"]-��; 3A. J?J"�0#"�n<+,"'+@"-� �����S),8{�;$�"��
6��W��0/0/69^
��8<&!0��."�0�-/&��] #6:(_+,8d�B-/"-� ������� &�>e 36:�'"m�2� � �2��ZCp�F,"�-#6:(*"F�@"'"-�,"-�L-#&�8:&k���M�q-��! #A
?F�; R�."'-#"�0#(*6{�,"-� � 2H-/F,"]�
^
�!698d� � 6:8:6G-52H&�>� #)��;$�"O�����*-/F,"b-/69(*"]+@ #"-�i-/&L$'&��.v@I;+,0/"M-#F@"]$'"'8:8: 
�,"'"��."-� � 2w-#F,"c-��! #A�Zrp�F,"u$'&��.v@I;+,0��B-#6:&�� �."�8{�
2w)�"�0H$'"'8:8f?4�! �-/F�+@ M�!8: #&h�P)��!0��!(*"�-#"�0�Z
� �!$EFW"�V.)�"'0/69(*"-�;-­�
^;"'0���I!"��*-#F@"=0#"� 3+,89-/ �&!>aC �_0/+��@ �Z

p�F,"�v@0/ 3-1"�V.)�"�0#6:(*"(�<-46���^;"� 3-#6:Ik�B-/"-�%-#F,"�"�`�"�$�-4&��H)�"�03>a&;0#(W�u��$�"�&�>@^
��0/2�6��@Ib-��! #A=89&°���, 
?N6G-/FW�,&!(*6{����8@$'&��.v�I!+,0��B-/69&k�M�."�8{�
2. Zs� #"'" � 6:I@Z#� s�� uOuoZ � &�-/F*89&.$(�!8.0#"�)��!$EA�6{�,I��u���H&;0��."�0#"��
$�&!(*)��;$o-/69&k�W)�"'0#>a&!0/(  #6:I��,69v�$(���<-#8:2 � "�-3-/"'0b-#F����dv@0/ 3-Mv,-q?NF,"(�d-/F," �1�J��� 67 M ��B-/+,0���-#"��
?N6G-/F ?�&!0/A �; %-��! #A. M�!0#0/69^;"-�x(*&;0#"Wn;+@6:$EA�8:2w-/F��u��-#F,"�2k$�&;+,8{� � "W),0/&.$�"� / #"-�eZ��0��0/2�6��,I



-#F,"i(W�BV.6:(_+,( -��! #Ar #69��"H6{���.67$(��-#"� �89&.$(�!840#"�)��!$EA�6{�,Iu)�"'0#>a&!0/(i ](<�!0#I;6�����8:892 � "�-#-#"'0�-/F��u�
&!0��."'0/"-�k$'&!(*)��;$o-#6:&��x?NF@"(�k-��! #A. M�!0#"u #(W��8:8{Kf?NF,"'0/"-�; %&!0��."�0#"��x$�&!(*)��;$o-/69&k�k)�"�03>a&;0#(i 
� "'-3-#"�0d?NF,"(� -��! #A  36:�'"� �! S8d��0/I!"T�; i-#F@" �!0#0��
2  #69��"T��0/"t)�"'0/(*6G-#-#"�� s� #"'" � 69I�Za� s � u3uoZ
� F,"(�t-#F," ������� 67 ] ���-#+,0��B-/"-�d?N69-#Ft?�&!0/A�K@)��!03-/6{�!8�0/"-�!0#0��u�,I;"'(*"(�<-M0/"-�.+�$�"� M-#F,"H(*"-���
��8:89&.$(��-#6:&��h�."�8{�
2 � 2W+,)r-/& 
 � � Zb|N"� #)�&��@ #"%-/69(*"� ]��0/"L$'&!0/0#"� 3)�&����.6��@I!8:2u8:&B?J"�0¨�u���P-#F,"
+.-#6:896:�-��-#6:&��W$�&!0/0/"� #)�&k���.6{�,I!8:2_F,6:I!F@"'0�Z � F,"-�c-��! #A� R��0/0#6:^!"N8:"� / f>a0#"�n;+@"(�<-#8:2H-#F����i-#F,"�2c$(���
� "=),0/&.$�"� # #"-�eK�-/F," � "(�,"'v,-/ N&!>�0/"-�!0#0��u�@I!"'(*"-�;-F��0/"]6{�@ #69Ik�,69v�$(���;-�Z

�  #"�$'&����u"�V.)�"'0/69(*"(�<-�6���^;"� 3-#6:Ik�B-/"-�*-/F,"�"�`�"�$�-�&k�S)�"'0#>a&!0/(W�u�@$'"b&!>�^
��0/2�6��,I_-#F,"=$'&��.D
v@I!+,0��B-/69&k� �."'8d�
2w6{�\-#F@"S ��B-#+@0���-#"-�X&;)�"�0���-#6{�,IP0#"�I!6:&��Is� #"'" � 6:I@Z�BKs��*uOu�Z � &!-#Fx(*"�-/F,&��, 
)�"�03>a&;0#(*"-�S?�"'8:8�?NF@"(�W-#F,"�(*"-���W$'&��.v�I!+,0��B-/69&k� �."'8d�
2i67 �^!"'0/2*89&B? sa8:"� / J-#F���� C � &�>�-#F,"
(H"��u�r #"'0/^�6:$'"=)�"�0#6:&��KuoZZ�M&B?�"'^;"'0�K,8:&�$-��8C0/"')��!$EA�6��@I � "�I!6{�@ N-/&i)�"�03>a&;0#( ?J&;0/ #"]-#F����Pv@0E 5-
v,-0�B-4(*"-�u�H$�&k�.v@I!+@0���-#6:&��À�."�8{�
2. �&�>�89"� # �-#F��u�6
 � &�>@-#F,"�(*"-���H #"'0/^�6:$'"f)�"'0/69&��eZ � 2%$�&!(HD
)���0/6: #&���K�&!0��."�0#"��w$'&!(*)��!$�-#6:&��\ 3+� 5-���6{�@ =(*"-���\$'&��.v�I!+,0��B-/69&k� �."�8{�
2. =$�&;0#0/"� #)�&����.6{�,IW-#&
��),),0/&
V.69(W��-#"'8:2�C � � &!>�-#F,"b #"'0/^�6:$'"N)�"�0#6:&�� � "'>a&!0/"N)�"�03>a&;0#(*6{�,I=?�&!0E 3"�-/F��u�*v@0E 3-4v,-�Z4p�F,"
^!"'0/2WF,69I;Ft"'V�"�$�+.-/69&k�T�."�8{�
2. M"'V.)�"�0#6:"(�@$'"-� � 2W-��; 3A. b+@ 36{�,Iu-#F,"H89&.$-��8�0/"')��!$EA�6��@Ic(*"�-#F@&��
6: %-#F,"S(<�!6��\>��;$o-/&!0_$'&��<-#0/6 � +.-#6{�,IP-/&r6G-E _)�&�&!0%)�"'0#>a&!0/(W�u�@$'"�s� #"'" � 6:I@Z�BKs � uOuoZ\Rq0��."�0#"��
$�&!(*)��;$o-/69&k�CK�?NF,6:$EFH�."'8d�
2. ��@&%-��; 3Ai8:&��@I!"'0f-#F����u67 F�,"'"��."-�c-#&H(H&B^;"b69-�K��u���c?NF,67$EFu(W�
2
(H&B^;"b-��! #A. J?N69-#FW8:"� / �-#&�-���8¦��0/"-�@K��."'8d�
2. f-��! #A. J(L+@$EFu8:"� / �Z4O�-�-/F,"'0/"�>a&;0#"� #+@ 5-���6{�@ � "'-3-/"'0
)�"�03>a&;0#(W�u��$�"]-#F����Wv@0/ 3-�v,-M&B^!"�0$�L8d��0/I!"�0�0����,I!"]&�>1$�&��,v@I!+,0��B-/69&k�=�."�8{�
2. �Z

� � 9W�S���!
�������	��
� ��0#-#6d��840/"-��0/0��u�,I;"'(*"(�<-�F��! �-/F,"c)�&�-/"(�<-#6d��8f-#&r&!`�"�0_$�&k�@ 36d�."�0�� � 89"*)�"'0#>a&!0/(W�u�@$'"8����D

^����<-���I;"� ]?N69-#F �!$'$'"').-�� � 8:"*$�&!(*),+,-��B-/69&k����81"'`�&;03-�Z �­�.>a&;03-/+�����-#"'8:2!KC-#F,"� 3" � "(�,"'v,-/ �(W�
2
� " � "'&;)���0��.6:�'"-� � 2="'V."�$�+,-#6:&��À�."�8{�
2. �?NF,67$EF%0#"-���."�0�)��!03-/6{�!8;0/"-�!0#0��u�@I!"'(*"-�;-C6{�,"'`�"�$o-#6:^!"4�B-
$�&��,v@I!+,0��B-/69&k�=�."�8{�
2. J-#F��B-¨��0/"]0#"�8{��-#6:^!"'8:2c #(<�!898C$'&!(*)��!0#"��c?N69-#FW-#F,"=(*"��u�S-��! #Ac #"'0/^<67$�"
)�"�0#6:&��eZ

p�F,"� #"S"'V."�$�+,-#6:&��º�."'8d�
2. M�@"'"-��-#& � "P 3+ �  5-��u�<-#6d��8:892x0/"-�,+@$�"���69>])���0#-#6d��8�0#"���0/0����,I!"'D
(H"-�<-*67 _-#& � " � 0/&k�k�.892 �!),),8:69"��eZ�[�6{�@$�"S-#F,"W0��B-#6:&t&!>M-#F@"d$'&��.v�I!+,0��B-/69&k� �."'8d�
2X-#&w-#F,"
$�&!(*),+,-��B-/69&k����848d�B-/"(�@$'2t&!>�$�"�8987 �67 =+��,8:69A;"'8:2P-#&r$EF��u�,I;"H #69Ik�,69v�$(���;-/892;KC+��,8:"� / =F,"�+,0/6: 3-#67$' 
-#F���-]0/"-�.+�$�"L-#F,"L-#&!-���8y�!0#"��i&�>h-��! #A. b6{��^!&!8:^!"��d6��w0#"���0/0����,I!"�(*"(�<-/ ­�!0#"_>a&!+����eK¦�,"'? ��).D
),0#&°�!$EF,"� J-#&*(*&B^<6{�,IH-��; 3A. $�!0#"]�,"'"��."-�CZ

p�F,"q(W�!6�� � &!-3-#8:"(�@"�$EAi?N69-#Fc-/F,"���),)@0#&°�!$EFi67 f-/F��B-�-��; 3A. F��0/"q0/"'8:&k�k�."-�H>a0/&!( &!` � $EF,6:)
6�� �c 3"�n<+,"(�<-#6d��8�),0/&.$�"� / N-/F��B-q-��!A!"� M-#6:(*"L),0/&!)�&!0#-#6:&�����8e-/&c-#F@"³�!0#"��*&�>h"-�;$EFP-��; 3A�ZMO�>J6G-
?J"�0#"%)�&; / #6 � 8:"%-/&u+@ #"%-/F,"*$�&��,v@I!+,0�� � 89"=6{�<-#"'0E$�&k���,"�$o-b>a&;0q(*&B^�6{�,Ii-��; 3A. �K@-/F,"(�t6G-�?J&;+,8d�
� "H)�&< # #6 � 89"%-#&u"�896:(*6����B-#"_-#F,"* #"�n<+,"(�<-/6{�!8�0/"'8:&k���P 3-#"�)T�u���d-#&S0#"�$�&��,v@I!+,0/"_�8��+,( � "�0b&!>
-���0/I!"'-]$'"'8:8: ]�B-��i-/69(*"!Z � +,03-/F,"'0/(*&!0/"!Ke #"'^!"�0��!8C-��! #A� b(*69I;F;-�(W��A;"_+@ #"_&!>h-#F,"<�
^
��6:8{� � 8:"
� �u���,?N6{��-/FW-#&i(*&B^!",�B-�-#F@"% ��!(H"]-/69(*"!Z � ���.69-#6:&����!8C)�"'0#>a&!0/(<���@$�"]Ik�!6��� N$�&!+@8{�u-#F,"-� � "
"�V.)�"�$o-/"-�t>a0#&;(s-#F,"*0/"-�.+@$'"-� �."'8d�
2. M-/&W6{���.6:^�6{�,+���8�-��; 3A. ,�u���r0/"-��0/0��u�,I;"'(*"(�<-q /$EF,"-�,+,89"
89"-�,I�-/F@ 'Z

�C� CL	����#�{
�����	����
� ��0#-#6d��8 ������� 0/"-�!0#0��u�@I!"'(*"-�;-F��6:(* �-/&L0/"-�,+@$�",��8:89&.$-�B-#6:&��H�."'8d�
2. h>a&;0�?F�!6G-/6��,IL-��; 3A. 

� 2 0/"-�,+@$�6{�,Ik-/F,"w>a0��!I!(*"(�<-���-#6:&�� &!>%>a0#"�"w$'"'8:8: u-#F,0/&!+@I!F -/F,"w(*&B^;"'(*"(�<-S&!>_"�V."�$�+.-/6��,I
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-��! #A. 'ZNO��t&!0��."'0N-/&u(*6{�,69(*6:�'"_-#F,"³�."'8d�
2c-/&u?4��69-#6{�,Ii-��; 3A. �K,-/F,"_0/"-�!0#0��u�,I;"'(*"(�<-E N 3F,&;+,8d�
� "%)�"'0#>a&!0/(*"-�\�! bn;+@6:$EA�8:2=�! M)�&< # #6 � 89";Z � F,"-�d-��! #A. ­��0/"�0#"�89&°���."��eK.-/F,6: ¨��6:( "�n;+��B-#"� �-#&
(H6{�,6:(*69��6��,IW-/F,"_-/&�-���8y��0/"-�u&�>h-/F,"i 3"'-]&!>h-��; 3A. q-#& � "H(*&B^!"��eZ_[�&\�! ]�,&�-]-#&W&�`e #"�-]-#F,"
� "-�,"�v,-E N&�>�0#"���0/0����,I!"�(H"-�<-�K�-/F,"��."'8d�
2*-#&*"'V�"�$�+.-/6��@I_-��! #A� J-/F��B-­��0/"M-/& � "�(*&B^!"��8�,"�"-�, 
-#& � "=(H6{�,6:(*69��"-�\�! �?�"'8:8{Z

yJ&��@ #6{�,"'0/6��,I�6d�."(�<-/6G>a2�6{�,I=>a"-�; 36 � 8:"N0#"���0/0����,I!"�(*"(�<-/ �&�> �1�J��� -��! #A� h6: hl �1� $�&!(*),8:"�-/"!K
-5?J&dF,"�+,0#67 3-#67$' =?�"'0/"³�,"'^!"�89&;)�"��eZ �C&.$-��840/"')��;$EA<6{�,IW+@ #"� _�dn<+����.-#0/"'"W�."�$'&!(*)�&; #6G-/69&k�w&!>
-#F," �1�J��� -/&=6{�,"(�<-#69>a2L #+ � �!0#0��
2. C-/F��B-h(W�
2 � "M$(��)�� � 8:"�&�>¦�!$'$'&!(*(*&����B-/6��,Iq-#F@"N?F�!6G-/6��,I
-��! #A*6G>�-#F,"�2<�!0#"q0#"�)��!$EA;"-�eZ �,�,&B?$�c 3-#0/69) � )��!$EA�6{�,IÀ�!89I;&!0/6G-/F,(i 0��0/"b+@ #"-�i-#&M��-3-/"'(*).-�-#F,"
0#"�)��!$EA�6{�,I@Z�Rq0��."�0#"��=$�&!(*)��;$o-/69&k�CKB&��=-/F,"�&�-#F@"'0�F��u���CK� 3"���0E$EF,"� [�q^�6: #6 � 698:69-52]I;0��!),F=&�>@-#F,"
"�V."�$'+.-#6{�,IL-��! #A. h-/&M�."'-#"�0#(*6{�,"q?NF@"�-#F@"'0�-��; 3A. �$(�u� � "�(*&B^!"��H-#&!I;"�-/F,"'0�6��S&��,",�.6:0#"�$o-/69&k�
 3&<�! �-/&_v,-�-/F,"=?F�!6G-/6��@I_-��! #Ai6��S-#F,"�0/"� #+,89-#6{�,ILI°��) � -#F,"�(*"�-/F,&��W$-�u�H��87 3& � "�+@ #"-�u-#&
6{�."-�<-#69>a2M��8:8:&�$-�B-/69&k�_ 369-#"� 1?NF,"(�*$�&;(*)��!$�-#6:&��_67 ��,&!-10/"�n<+,6:0/"-�eZ�p�F,"�v,V."-�H$�&; 3-/ ��; # #&.$�6d�B-#"��
?N6G-/Fr$�&��� 5-/0#+@$�-#6{�,IH-#F,"M���B-��i 5-/0#+@$�-#+,0/"� 4�@"'"-�,"-�W-#&c #"-�!0/$EFS>a&!0�>a"��! #6 � 89"=0/"-�!0#0��u�,I;"'(*"(�<-E 
$(�u� � "_0/"-�,+@$�"�� � 2\�.2�����(*67$(�!898:2u(W��6{�<-��!6��,6{�,Ii-/F,"'(dZL�b&B?J"�^!"'0�K�-#F@"_" � $'69"-�@$�2W&�> � &�-#F
(H"'-#F,&��, W�,"')�"(���, *+@)�&k��-/F,"P 3"���0E$EF� 5-/0���-#"�I!2x+@ #"-�eZ O�-i6: ³�,&!-i$'89"���0*F,&B? -/F,"P 3"���0E$EF
"�`�&!0#-b$(�u� � "=(H6{�,6:(*69��"-�eZ

[.$EF,"-�,+,896{�,Ic0/"-�!0#0��u�@I!"'(*"-�;-E N 3&=�! N-/&c(*6��@69(*6:�'"%-/F,"M�,"'8d�
2� M-#&i-/F,"_"'V."�$�+,-#6{�,Ii-��; 3A. 
-#F���-_(_+@ 3- � "u(*&B^!"��t?4�! _ 3F,&B?$�X-/& � "Sl �1� $�&;(H)@89"'-#"!ZP[.$EF,"��.+,8:6��@IrF,"'+@0#67 5-/6:$� � �; 3"��
&��w 3-���-#"'D� #)��!$'"L #"-�!0/$EFr 3-#0��B-/"'I!6:"� q?�"'0/"%-#F@"'0/"�>a&!0/"_)@0#&;)�&< 3"��eK¦�u��� �u #69(*),8:"*896{�,"-�!0b-/69(*"
$�&; 3-4>a+��@$�-#6:&��H>a&!04I;+,6d�.6��@I�-#F,"N&;0��."�046��*?NF,67$EF³�,&��."� 0�!0#"�"'V�)��u���."��_?4�! y�,"� /$�0/6 � "-�eZ1p�F,"
(H&;0#"�$�&k�@ 3-#0���6{�,"-�%-��! #A=(*&B^!"�(H"-�<-/ �&�>@&;0��,"'0/"-�_$'&!(*)��;$o-#6:&��³��8:89&B? �� /$EF,"-�,+,896{�,I](*"�-#F@&��
-#F���-M(H6{�,6:(*69��"� �-/F,"_�."'8d�
2i-/&L-/F,"=(*&B^�6��,IH-��! #A� �-/& � "=+@ #"-�CZ

O�-167 y�.6 � $�+,89-4-#&��.67 5-/6��@I!+,67 3F � "�-5?�"'"(�L-#F@"NF,"'+,0/67 5-/6:$� �>a&;046{�,"(�<-#69>a2�6��,I�0/"-�!0#0��u�,I;"'(*"(�<-E 
&�� -#F," � �! #6: *&!>]?�&!0E 3-i$-�! #"P)�"�03>a&;0#(W���@$�";Z O�-u6: c896:A!"�892x-/F��B-u-#F,"r$'&; 3-c&�>�6{�."-�<-#69>a2<6{�,I
>a"-�! #6 � 89"*&;0��."�0#"��r$�&;(*)��!$�-#6:&��@ q6: ,�@&S(*&!0/"L-#F����r-#F@"*$'&; 3-]&!>J6d�."(�<-/6G>a2�6{�,IW>a"-�! #6 � 89"H8:&�$-��8
0#"�)��!$EA�6{�,I; �Z{�M&B?�"'^;"'0�K�-#F,"�"�V.67 5-/"(�@$'"�&�> �q8:6��,"���0�-#6:(*"M #$EF@"-�.+,8:6{�,I]�!89I;&!0/6G-/F,( >a&!04&;0��."�0#"��
$�&!(*)��;$o-/69&k�cI!6:^!"� h69-F�_ /$EF,"��.+,8:6��,IM���.^
�u�<-���I!";Z � ����8:2<-#67$(�!8�)�"'0#>a&!0/(W�u�@$'" � &;+����, J&��c-#F,"
&!0��."'0/"-�H�."'),-#F � v@0/ 3-M #$EF@"-�.+,8:6{�,I*F,"'+,0/67 5-/6:$,��0/",�,"'"��."-�CZ

� �k"'V�)�"'0/6:(H"-�<-���84�! / #"� / 3(*"(�<-_&!>N-#F,"S)�"�03>a&;0#(W���@$�"c&!>N-#F,"W(*"�-/F,&��, _6{���.67$(��-#"� M�.2<D
����(*67$ ��8:8:&�$-�B-/69&k� � 2X)��!03-/6{�!8f0/"-��0/0��u�,I;"'(*"(�<-%$(��� � "W&�>M #69Ik�,6Gv�$(�u�<- � "(�@"�v,-*?NF,"(�k-#F,"
$�&��,v@I!+,0��B-/69&k�T�."�8{�
2P67 ��S #(W��8:81>a0��;$o-/69&k�t&�>J-#F,"*(*"-���w #"'0/^�6:$'"L)�"'0/69&�� �u���t?NF,"(�w-��; 3A. 
��0/0#6:^!"S(H&;0#"dn<+,67$EA<8:2\-#F��u� -#F,"�2�$(��� � "W)@0#&.$�"� # #"-�CZ �C&.$(�!8�0#"�)��!$EA�6{�,I �!),)�"���0E %-/& � "
 38:69I;F<-#8:2L(*&!0/"M"'`�"�$o-#6:^!"M-#F����c&!0��."'0/"-�*$'&!(*)��!$�-#6:&��i?NF,"-�*-��; 3A* 36:�'"� ��!0#"b #(W��8:8{K;F,&B?�"'^!"�0�K
� &!-#Fd(*"�-#F@&��@ � "�$�&;(H"=6{�,"'`�"�$o-#6:^!"�?N69-#FP(*&��."� 3-N6���$�0/"-�! #"� �6{�W-#F,"%$'&��.v@I;+,0��B-#6:&��H�."'8d�
2!Z

O��P&!0��."'0�-/&i6��@$'0#"��! #"�-#F,"_0����,I!"�&�>y��)@),8967$(��-#6:&��CK�6G-q6: N)@0#&;)�&< 3"��u-/&i"�V���(*6{�,"=(*&B^�6��,I
-��! #A. *&�� � $EF,6:)«�; W�\(H"��u�@ *&!>]&B^;"'0E$�&;(H6{�,It-#F,"PO#Q;R � &�-3-/89"-�,"�$EA &�>]0#"�89&°���.6{�,I\$�&��,v@I�D
+,0���-#6:&�� � 6G-i 5-/0#"���(i _>a0#&;( &!`~-#F,"d$EF,6:)CZxp�F,"H�!0/$EF@6G-/"�$o-/+,0���8J #+,),)�&!0#-³������ /$EF,"��.+,8:6��,I
-#"�$EF��,6:n<+,"� $�,"�"-�."��c-/&i(H&B^;"b-��! #A. �&�� � $EF,69)\��0/" � "�6��,I*>a+@03-/F,"'0M6{��^!"� 5-/69I°�B-#"��eZ
V �-/v�;�c�����#���
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