
����� �����
	���
����������

������������ �!"!#�

$�%�&('*)�%*+-,�./&�&0.213./&0./)�45.*6#78.5.945,�'*:�+8./&07<;>=?'*)�@�;/A�%B1C+-,�.9+D.5E"+-FG%"%�HJI3KML�N(O5P

Q RTS8U�VWS8XZYZ[]\^SD_a`
b @�cd45+Dcd%�)�'*&0e�cf7�'g)hcjik:�%"&0+2'*)*+l'*F�78+-&8'B45+m@�'B+-'n+oe�:�.pI brq<s OtPCuv+w&0./:�&0.57D./)*+87k+-,�.l1x%gydyf%�z(c{)�|h%"F�}0.545+w'*)�@
%":G./&8'�+8cf%")�7/~
�?���t���B�*����.5+87�z�,�./&0.(./'�45,�.5yd./i�./)*+��?,�'�7a'���'Byj��.9���/�WI3�#O�zr,�cf4�,�45%�i�.57�1v&�%"i�'�+D%*+-'�yfyfe*��%�&0@�./&0.5@w��)�cf�*./&07D.
I�+-,�cf7�}8��78+ri�./'*)�7(+-,�'�+]1x%"&�'*)gel+oz�%?H�.5e�7r�l'*)�@J��6�.5cf+-,�./&��w����6��k����6�%"&��� ��5O5P
�?¡���¢>£��/¤¦¥�§�¨�Iv©�cf7r'�78.5+>6��ªcf79'*)l.5yf./i�./)*+>6�'*)�@J�lcf79'?H�.5e�O5~

«­¬B®g¯"°�±�²"³�´-®#µ ~*45,�.54�Hlzr,�.5+2,�./&�78.5+r©hcf7�./i?:�+0ew%"&M)�%*+
«�®*¯�¶"·�¸g¹C´2®�º0»Wµ ~�&0.5+-��&8)l78%�i�.<�ªc{)¼�½7/P¾+/P����>��I3�#O� ��W6�%"&�¿�u�LÀcÁ1�)�%?7-��45,¼�ª.5E�cf78+87
«­¬�Â�®*¯�·�²C´2®�º0ÃWµ ~Äcj)�7D./&0+Å�½c{)¼©
«ÇÆ"¯�È*¯�²�¯C´2®�º0ÃWµ ~�&0./i�%��*.9�ª1�&0%"iT©
s ,�./&0.w'*&0.li?'*)geJ:�%g7878c{F�yf.ª@�'�+-'l78+-&D��45+-��&0.57<+2,�'�+945%"��yf@pc{i?:�yf./i�./)g+w'l@�cf45+8cf%")�'*&�e*PªÉ�.?yfcf78+�78%"i�.�%�1

+-,�./iTzMcd+2,ª+-,�.5c{&�z�%"&07D+0��4/'�78.9&8��)�)�c{)�|ª+8c{i�.57�13%"& ®g¯"¶�·�¸*¹ÊºË¬�Â�®*¯�·�²aºªÆ�¯�Èg¯"²�¯ P
q�bas�b � s N�Ì�K s Ì�N(Í ®*¯�¶�·�¸g¹ ¬�Â�®g¯"·�² Æ�¯�Èg¯�²"¯
��)�78%"&�+8.5@¼78c{)�|*yfeªyfc{)�H�.5@Ëyfcd7D+ Î ; Î
��)�78%"&�+8.5@¼@�%"��F�yfeªyfc{)�H�.5@Ëyfcd7D+ Î ; ;
78%"&�+8.5@¼'*&8&8'>e yf%*|(Î Î Î
,�'�7-,½+-'*F�yf. Î Î Î
F�c{)�'*&0eª78./'g&04�,l+2&0.5. Î Î Î
F�'�y{'*)�45.5@Ë78./'*&�4�,l+-&�.5. yf%*|(Î yf%*|(Î yf%*|(Î

Ï ÐÑS2Y<[�\WÒÔÓ9_a[]\^UCÕ×Öª\�_a_Ê`ÙØgÐ�Ó9ÖÚ`�Û
b F�cj)�'g&0eª+-&0.5.9cf79'?Ü�� s cÁ1acd+M7-'�+8cf70Ý�.57�+-,�.
Þkß^à
á�¢>¥�¡���¢/�2âa~Ê$�%"&M.5�*./&0e¼)�%�@�.m�Ä6WcÁ1�)�%"@�.?�lcf79c{)¼+2,�.<yf.21x+972��F�+-&0.5.<%B1���6#+-,�./)Ë���/�WI3��O�ãÑ���/�WI3�"OtPru�1
)�%�@�.m�kcd7�c{)ª+-,�.<&�cd|�,*+(72��F�+-&0.5.9%�1a��6�+2,�./)ª���/�WI3��OMä����/�WI3��O5P

ÉÀ.*å¾yfy�78.5.w,�%�zæ+8%ª��78.?+-,�cf7m:�&�%":�./&0+0en+8%¼,�.5y{:Ë78./'*&045,n13%"&�'ª:�'*&0+8cf4/��y{'*&<HB.5e*P�É�.w'�yf78%¼,�'>�*.�+8%ª45,�.54�H
+-,�'�+�z�.94/'*)½cj)�7D./&0+r'*)�@n@�.5yd.5+D.<.5yf./i�./)g+87Å'g)�@ª78+8cfyfyCi?'Bcj)g+-'�c{)½+-,�.<:�&0%":G./&0+0e*P

;



®g¯"¶�·�¸g¹Ù´���®g²���������·Êºª»	��
�»Wµ
�
��� ·��ÑÂ#¬BÈ��������
������������Â�¬*È
������� ��� ´¼» �Ñ»	��
�´8·WµÑµ!���"���
������������·
������� ��� ´¼» #Ñ»	��
�´8·WµÑµ!���"���
������������®*¯�¶�·�¸g¹ ´$��� � �C´D·�µÄºª» µ
������� ��� ´¼» %Ñ»	��
�´8·WµÑµ!���"���
������������®*¯�¶�·�¸g¹ ´&� ��' �(��´8·WµÄº�» µ
u )l+-,�.9z�%"&078+Ê4/'�78.*6�z�.*å¾yfyW78+-'g&0+('�+�+-,�.<&0%�%*+�%�1 +-,�.9+-&�.5.<'*)�@l1x%gydyf%�z�+-,�.9yf%")�|g.578+r:�'�+-,lc{)l+-,�.9+2&0.5.<'*)�@

+-,�./)�Ý�)�@J+2,�'�+r+2,�./&0.<cf7<)�%ª)�%"@�.�z(cf+-,ËH�.5e¼�WP(��c{)�45.?+-,�.<yf./)�|*+2,¼%B1a+-,�.<yf%")�|*.57D+Å:�'�+2,ªc{)n+-,�.<+-&�.5.<cf79+-,�.
@�.2Ý�)�cf+8cf%")ª%B1 +-,�.*)�+�,.-�)�/W%�1 +-,�.9+2&0.5.*6�+-,�cf7(+-'*H�.57�+8c{i�.10?IÊ,�.5cd|�,*+(%B1C+-&�.5.<O32�$�%"&�'�+-&0.5.�z(cf+-,ªÎË)�%"@�.57>6�+-,�.
,�.5cf|",g+r4/'*)ªFG.<Î�I�cÁ1�+-,�./&0.<'*&0.<)�%l&0cf|",*+M4�,�cfyf@�&0./)W6G1x%"&]cj)�7D+-'*)�45./O34a��%k+-,�.9z�%"&078+0��4/'B78.Å&D��)�)�cj)�|ª+Dcji�.wI�+-,�'�+
cf7/6�13%"&�+-,�.9z�%"&�78+�+-&0.5.<'*)�@ª+-,�.�z�%"&078+(��O�cf750?I3ÎWO5P
¬�Â�®g¯"·�²Ù´&��®*²6��������·Êº7�	��89��Ã µ:�
��� ·��ÑÂ#¬BÈ��������
·;�<�ÑÃ
������� ��� ´¼»=��
C´DÃ�µ!#Ñ»=��
C´D·�µÑµ!���"���
¬�Â�®g¯"·�²Ù´>��� � �C´D·Wµ�ºªÃ µ
������� ��� ´¼»=��
C´DÃ�µ!%Ñ»=��
C´D·�µÑµ!���"���
¬�Â�®g¯"·�²Ù´?� ��' �(��´D·�µÄºªÃ µ
������� ��� ´¼»=��
C´DÃ�µ!�Ñ»=��
C´D·�µÑµ!���"���
@�A 89��B"���	89�C���ED�B�B"� ��F D�� � ��� A�@

�lzMcdyfy 'Bydz('>e�7]FG.<'�@�@�.5@¼'�7('�yf./'>18P b |"'�c{)lz�.Åi�cf|",g+(,�'>�*.r+D%<13%*yfyf%�z�+-,�.�yd%�)�|*.578+r:�'�+2,�1�&0%"i +-,�.<&0%�%*+
+8%w'�yf./'>1�'*)�@ª+2,�./)ªc{)�78./&0+9��6�78%?c{)½+-,�.9z�%"&078+0��4/'B78.*6 ¬�Â�®*¯�·�² +-'*H�.57M+8c{i�.G0?I3ÎWO5Ps ,�. Æ�¯�Èg¯"²�¯ %":G./&8'�+8cf%")½cd7<i�%"&0.<45%�i?:�yfcd4/'B+8.5@�6�78%kz�.�@�.5784/&�cjFG.?cf+Å'B+Å'l,�cf|",�./&�yf.5�*.5y3P9$�%"&]%")�.�+-,�c{)�|�6z�.w)�.5.5@h+8%¼@�.2Ý�)�.l+-,�.IH3J�KLKL+3HLHNM�OM%�1r��6:P�Q	R3R*Iv��O5P s ,�cf7mcf7�+-,�.w)�%�@�.lzr,�%*78.wHB.5e*����'�y{��.ªcd7�+-,�.lyd%�z�.578+9%�1
+-,�%*7D.<,�cd|�,�./&(+-,�'g)ª���/�WI3��O5P
SUT�£"V�¡
W¦�W�

5

1

6

20

10

15

12

13

18

30

x

succ(x)

¿M%*+8cf45.?+2,�'�+GP�Q=R3R*I3��O�cf7�+-,�.?yf.213+0�oi�%*78+�)�%"@�.kcj)À+-,�.w&�cd|�,*+�7-��F�+-&0.5.?%B1M�ÑI�+-,�'B+9cd7>6 7D+-'*&0+8c{)�|l1�&0%"i
�Äå¾7
&0cf|",g+94�,�cfyf@�6�|*%ªyf.213+m��)g+8cfy�+-,�./&0.w'g&0.?)�%¼yf.21x+�4�,�cfyf@�&0./)À+8%l13%*yfyd%�zrOtP s ,�cf7<cf7m'�yfz('>e"79+2&8��.�c 1r�h,�'�7<'ª&0cf|",g+
45,�cdyf@�I�zr,ge9X/O5P

=



¿M%�z<6 Æ"¯�Èg¯"²�¯Ù´&��®g²6�������Ú·ÊºI�	��8���Ã µ ,�'�7(+-,�&0.5.94/'B78.57/~
;gP(u�1a�¼,�'�7r)�%k4�,�cfyf@�&0./)W6W78c{i?:�yfeJ&�./i�%��*.rcf+rFgeª78.5+8+Dcj)�|l�ª+8%������(P
=GP(u�1��Ë,�'�7�%")�.<45,�cfyd@��ª'*)�@��?cf79+-,�.�:�'*&0./)g+(%�1��Ä6�+-,�./)nz�.<&0./i�%��*.m�Ë'*)�@Ëi?'*H�.<�l+2,�.m'*:�:�&0%�:�&0c{'�+8.
4�,�cfyf@¼%�1���P

AGP(u�1C�n,�'�7�+oz�%�4�,�cfyf@�&0./)W6#+-,�./)l+-,�c{)�|*7(|*.5+('�yfcf+8+8yf.mi�%�&0.r45%�i?:�yfcd4/'B+8.5@�P�L^.5+	��'*)�@�
 F�.9+-,�.9yf.213+r'*)�@
&0cf|",*+�7-��F�+-&�.5.57r%�1��Ä6�&�.57-:�.545+8cf�*.5yfe*P9$�c{&07D+rz�.9Ý�)�@?P�Q	R3R*I3�#O5P s ,�./)nz�.<78.5+9���/�WI3��OM+8%w���>��I P�Q	R3R*Iv��O8O
'*)�@ Æ"¯�È*¯�²�¯ P�Q	R3R*Iv��O(I3��78c{)�|94/'�7D.<;a%�&�=*O5P ÜÊe�+-,�.�@�.2Ý�)�cf+8cf%")k%�1 P�Q	R3R*I3�#O56/z�.(H�)�%�z�+2,�'�+�.5�*./&0e�+-,�c{)�|cj)��æ,�'�7rH�.5eªyf.5787�+-,�'*)l%�&(.�
���'�y�+8%l���/�WI P�Q=R3R*I3��O8OtPaLW.5+	
�� F�.�
 z(cf+-, P�Q	R3R*I3�#O(&0./i�%��*.5@�PÊÍ��*./&0eg�
+-,�c{)�|wc{)�
 � i���78+�,�'/�g.<H�.5eª|"&0./'�+D./&�+-,�'*)l%"&M.�
���'�y�+8%w���>��I P�Q	R3R*Iv��O8O5P���%?+-,�.�Þkß^à
á�¢/¥W¡���¢>�2âËcd7
78+8cfyfy i?'�c{)g+-'�c{)�.5@�P

b |"'�c{)W6WcÁ1]� cd79+2,�.�&�%"%*+<'g)�@ P�Q	R3R*I3�#O�cf7<+-,�.�yf./'>1('�+r+2,�.m./)�@À%�1a+-,�.�yf%")�|*.578+<:�'�+2,¼c{)Ë+2,�.m+2&0.5.*6W+-,�./)
z�.*å¾yfy�+-'*HB.9+8c{i�. 0?I3ÎWOMc{)¼+2,�.9z�%�&078+0��4/'�7D.9+8%�Ý�)�@ P�Q	R3R*I3�#O5P���cj)�45.�.5�*./&�e"+-,�c{)�|l.5yf78.�z�.9@�%l+-'*HB.57(45%")�78+-'g)*+
+8c{i�.*6�+2,�.9z�%�&078+0��4/'�7D.<&8��)�)�c{)�|w+8c{i�.9cf710?I3ÎWO5P

¿M%*+8cf45.�+-,�'�+M+-,�.?&8��)�)�c{)�|¼+8c{i�.57�13%"&M+-,�.578.<%�:�./&8'�+Dcd%�)�7<'�yfy�@�./:�./)�@�%")½+-,�.?,�.5cf|",*+9%B1a+-,�.�+-&0.5.*Prux1�z�.
,�'�@�78%"i�.�|���'*&8'*)g+8.5.a+2,�'�+�+-,�.�+-&0.5.*å¾7a,�.5cf|",g+�z('�7�7-i?'�yfyf./&rI�c{)�+D./&8i�7�%�1�+-,�.()���i�F�./&�%B1�)�%"@�.57Êcd+Ê45%")g+-'�c{)�7-O56
+-,�./)½z�.�z�%"��yf@JFG.m'*F�yf.<+D%m72��:�:�%"&0+M1�'�78+8./&Ê%":G./&8'�+8cf%")�7/P

� �æ_����"Ð��8[(U�� Öª\�_a_Ê`
b O +����! �"$#�K�% / O<+L+(cf7r'?Ü�� s +-,�'�+('�yf78%?7-'B+8cf70Ý�.57r+2,�.�1x%*yfyf%�z(c{)�|w+2,�&0.5.<:�&0%":G./&0+8cf.57/~
;gP(Í��*./&0el)�%"@�.��ªcf7r.5cf+-,�./&�&0.5@ª%"&MF�yj'B4�H�I R�&�'(&�)�I3��OÄ *)��,+k%"& R�&�'(&�)�Iv��O� ���'3��R5��OtP
=GP(Í��*./&0ek4�,�cfyf@Ë%�1 'k&0.5@¼)�%"@�.�cf7ÅF�y{'�45H�P
AGP�$�%"&M.5�*./&0e¼)�%�@�.w��6W'*)geJ:�'�+2,l1�&0%"i �Ë+8%ª'?yf./'>1�45%")*+2'�c{)�79+-,�.�7-'*i�.�)"��i�F�./&�%B1�F�yj'B4�HË)�%�@�.57wI�+-,�cf7
)"��i�F�./&]cd7�+-,�.� -".#�K�%*)�+�, -�)�/W%�1 �Ä6/
10�I3�#O8O5P

s %¼i?'*HB.m+2,�cj)�|g7<z�%"&8Hl%"��+9./'B78cf./&56�z�.*å¾yfya45%�)�78cf@�./&9.5�*./&0eË)�%"@�.lz(cf+-,Ë'¼HB.5e¼��'Byj��.l+8%ªF�.ª'*)nc{)*+8./&D)�'�y
)�%�@�.m'*)�@ª+-,�.2���3�h��'�y{��.57Å'�+M+-,�.<F�%*+D+8%"i %�1�+-,�.9+-&0.5.9z(cfyfy�F�.<+2,�.9yd./'>�*.579'*)�@ªz(cfyfy�F�.<45%gyd%�&0.5@¼F�y{'�4�H#P

46587 9�:/;=<?>A@8B�CED�F	GE:H:/IAJ�GE:LK6M�NOG�P
s ,�.578.�+-,�&�.5.(.5E"+2&8'r:�&�%":�./&0+Dcd.57Ê|"��'*&8'g)*+8.5.Ê+-,�'�+�+-,�.(+-&�.5.�cf7a'*:�:�&�%�E�c{i?'�+8.5yfe�F�'�y{'*)�45.5@�'g)�@m+2,�./&0.21x%�&0.(:�&0.5+8+0e
7-,�'�yfyf%�z<P6QË%"&0.<:�&�.545cd7D.5yde

àSR���¥�¢>�=V � b )*eª&0.5@��oF�y{'�45Hl+-&0.5.9z(cf+-,nÎncj)g+8./&8)�'By )�%"@�.579,�'�7r,�.5cf|",g+9'�+(i�%*78+r= yf%*|�I3Î2TÑ;/O5P
u )l%"&0@�./&�+D%?7-,�%�z�+-,�cf7/6�z�.�Ý�&07D+(7-,�%�z
U �	V>VË£�� $#%"&�'*)*eh)�%"@�.ª�hc{)�'J&�.5@��oF�yj'B4�HÀ+-&0.5.*6�+2,�.�)���i�F�./&�%�1rc{)g+8./&8)�'�y()�%�@�.57?c{)�+-,�.ª72��F�+-&0.5.

&0%�%*+8.5@¼'�+(�½cd79'�+(yf./'�7D+r=�VXW	Y$Z,[H\�;*P
á�¢>¥�¥H](¥/]^U��=V>VJ£��
ÉÀ.<��78.<c{)�@���45+8cf%")n%")l+-,�.<,�.5cf|",g+�%�1 �ÄP s ,�.<F�'�7D.94/'�78.<cf7(z�,�./)¼�¼,�'B7Å,�.5cf|",g+

_ I�+-,�'B+rcf7/6�cf+<,�'�7m)�%ª45,�cfyf@�&0./)�O5PwK]./&0+-'�c{)�yfe`
10�I3��O�cf7 _ c 1(cf+87�&0.5|"��y{'*&9,�.5cf|",g+<cf7 _ 6W7D%¼�pi���78+<,�'>�*.?'�+
yf./'�78+r=bac\�;r  _ 45,�cfyf@�&0./)WP s ,�cd7�cf7r+2&8��.*P

¿M%�z�45%�)�78cf@�./&<�Ëz(cf+-,À'*&8F�cf+-&8'*&�e¼,�.5cd|�,*+/P�LW.5+/å 7<'�787-��i�.�+-,�.�yf./i?i?'½cf79+-&8��.�13%"&�'�yfya)�%"@�.57�%�1],�.5cf|",g+
yf.5787(+-,�'g)?+-,�.<,�.5cf|",g+(%�1���P s ,�./)W6�13%"&a'g)*eª��6�+-,�.�yf./i?i?'�cf7(+-&D��.(13%"&Ê./'�45,?%�1�cd+D7(4�,�cfyf@�&0./)hI3&0./i�./i�F�./&Êz�.

A



'*&0.�45%")�78cf@�./&0c{)�| ������+8%�FG.?'?��'�yfcd@À4�,�cfyf@�O5P�Ía'�45,ª45,�cfyd@him��7D+Å,�'>�*.�F�yj'B4�Hn,�.5cd|�,*+<'�+�yf./'�78+1
�0 Iv��O6\Ñ;*6
78%?+2,�./&0.mi���78+9F�.�=�V W Y$Z,[ � � c{)*+8./&D)�'�yC)�%�@�.57�cj)n+-,�.�7-��F�+-&0.5.579&0%�%*+8.5@¼'�+M./'�4�,½4�,�cfyf@�P s ,�./)W6#cj)�45y{��@�c{)�|J�Ä6
z�.<,�'>�*.<=�I3= VXW Y.Z,[ � � \�;/O�T�;(  = V W Y$Z,[ \�;�)�%"@�.57�c{)ª+-,�.97-��F�+2&0.5.m&0%�%*+8.5@¼'B+]�ÄP
¿M%�z z�.�4/'*)½./'�78cfyfe¼:�&0%��*.9+-,�.9+-,�.5%"&�./iª~

á�¢>¥�¥H]9¥/]<àSR���¥�¢>�=V � b 7D7-��i�.�+-,�.?,�.5cf|",*+9%B1a+-,�.?&0.5@��oF�y{'�4�Hn+-&�.5.mcf7��ÄP��Ê&0%":G./&0+0eJ=k7-'>e"7�+-,�'�+�%")
'*)geJ:�'�+2,ª1�&0%"i�+-,�.?&0%�%*+9+8%lyf./'>1�6�'�+�yd./'B78+<,�'�yÁ1(+-,�.?)�%"@�.57�'*&0.?F�y{'�4�H#P���%ª+-,�.?F�yj'B4�Hn,�.5cd|�,*+�%�1�+-,�.?&0%�%*+
i���78+mFG.�'B+9yd./'B78+��	�*=�Pªux1MÎÇcf7m+2,�.w)"��i�FG./&<%B1]c{)g+8./&8)�'�y�)�%"@�.57>6 +2,�./)�z�.wH�)�%�zæ1�&0%"i
+2,�.?yf./i?i?'n+-,�'�+
ÎËã�=�

����\�;*6�78%w=�yf%*|WI3Î2T�;/O�ã��ÄP

465�� ���c:HGEBHP��8N���I N�� 9�:/;=<?>A@8B�CED*F GE:/:HI
¿M%�zÀz�.�4/'g)<��78.�+-,�.Ê7-'*i�. ®g¯�¶"·�¸*¹ &0%"��+Dcj)�.�+D%(78./'*&045,9+2,�.�+-&0.5.�c{)�+8c{i�.���I�yf%*|�ÎWO5P ¬�Â�®*¯�·�² '*)�@ Æ�¯�È*¯�²"¯ z(cfydy'�yf78%?+2'*H�.9+8c{i�.��ªI�yf%*|�ÎWO56�F���+M+-,�.5e�i�cd|�,*+(4/'g��78.m:�&0%�F�yd./i�7(78c{)�45.�+-,�.5ew4/'g)l�"cf%*y{'�+8.�+-,�.945%*yf%"&(:�&�%":�./&0+Dcd.57
%�1�+-,�.�+-&0.5.*P�$�%�&�cj)�7D+-'*)�45.*6�cÁ1(z�.?��78.?+-,�.?&0.5|"��y{'*&�Ü�� s ¬�Â�®*¯�·�² 6W+-,�./)nz�.*å¾yfya'�@�@�+2,�.�)�.5zT)�%"@�.l'�+9+-,�.
F�%g+8+8%"i %�1 +2,�.r+-&�.5.wI�78%mFG%*+-,lcf+87(45,�cfyf@�&0./)¼'*&�. �����aO5P s ,�./)lz�.Å,�'>�*.9+8%�@�.545cf@�.mz�,�.5+-,�./&Ê+8%?i?'*H�.�cf+r&0.5@
%"&9F�y{'�45H�P?ux1�z�.wi?'gH�.<cf+mF�y{'�45H#6�z�.*å¾yfy�45./&0+-'�c{)�yfe���cf%*y{'�+8.?:�&0%":G./&0+0e Al%B1]&0.5@��oF�y{'�45Hn+-&0.5.57/P�u�1(z�.?i?'*H�.�cf+
&0.5@�6gz�.M@�%")Wå¾+�,�'>�*.�+8%�z�%"&8&0e�'*F�%"��+�:�&0%":G./&0+0e�AG6*F���+�z�.(i�cf|",g+a��cf%*y{'�+8.9:�&0%":�./&�+oe?=lI�cÁ1^cf+87�:�'*&0./)g+acf7�&�.5@�O5P

ÉÀ.*å¾yfy ��78.9+-,�.Z1x%*yfyf%�z(c{)�|w:�&0%�45.5@���&0.�+8%�c{)�78./&0+9'?)�%"@�.��ªc{)g+8%w'?&0.5@��oF�y{'�45Hl+-&0.5.*~
·=��8����=��D F »�¬�Â�®*¯�·"²T´8·ÊºªÃ�µ:�
¬�Â�®g¯�·"²Ù´n·aºnÃ µ
F �9����� ´DÃWµ �<�6����8
¬ � B�����B"������
 �"! � ����D��	��8 º �"� Ã6�9�����
�Ê&0%":G./&0+0e�=l4/'*)nF�.���cd%gyj'B+8.5@�%")�yfe¼cÁ1�#��3)��>Î	$5I3��OMcf7945%*yf%"&0.5@�&0.5@�P9u�1�#���)��>Î%$�I3�#O� '&�6W+2,�.m&0%�%*+�%�1a+-,�.

+-&0.5.*6g+-,�./)kz�.�4/'*)�}8��78+(&0.545%*yf%"&(&�+D%mF�.9F�y{'�45H�P s ,�cd7�z�%")Wå¾+Ê�"cf%*y{'�+D.Å:�&0%�:�./&0+0e?A�13%"&a'g)*ew)�%�@�.�78c{)�45.9+-,�./&0.
cf7�)�%*+2,�cj)�|?'*FG%��*.)&�PCux1*#���)��/Î%$�I3�#O,+  &�6*+2,�./)�z�.r,�'>�*.�+-,�&0.5.(4/'�7D.57/P�É�.(4/'*)?'B787-��i�.-##�3)��/Î%$5I.#���)��>Î%$�I3�#O8O
cf7r45%gyd%�&0.5@¼F�y{'�4�Hl7Dcj)�45.�%*+-,�./&0zMcd7D.<z�.9z�%"��yf@¼F�.<��cf%*y{'�+8c{)�|ª:�&0%":�./&�+oeª=?FG.21x%"&�.<z�.r.5�g./)ªc{)�78./&0+8.5@Ë��P
/�.5./:�cj)ki�c{)�@?+-,�'�+�z�.(i�cf|",g+a)�.5.5@?+8%<'*:�:�yfe�+-,�.�Ý�E�c{)�|<%":G./&8'�+8cf%")�7ai���yf+8c{:�yf.9+8c{i�.57aF�.213%"&0.(+2,�.�+2&0.5.�cd7

45%"i?:�yf.5+8.5yfekÝ�E".5@�P(0(./)�45.*6�.5�*./)k+-,�%"��|",k�?78+2'*&0+87Ê%21�zMcd+2,wFG%*+-,k4�,�cfyf@�&0./)A���3�M6�z�.ri�cf|",g+],�'>�*.�i�%��*.5@?cf+
��:gz]'g&0@�7ac{)l+-,�.(+2&0.5.Å��7Dcj)�|?:�&0.5��cf%"��7�Ý�E�c{)�|m%�:�./&8'�+Dcd%�)�7/6�78%m�ªi�cf|",g+ac{)l|*./)�./&D'�y�,�'>�*.r)�%�)g� � ���À4�,�cfyf@�&0./)WP

ÜÊ.213%"&0.lz�.w@�.5784/&�cjFG.ª+-,�.ª+-,�&0.5.l4/'�78.57>6 z�.ª)�.5.5@�+8%�H")�%�zT,�%�zT+8%Ë&0%*+-'B+8.w'n7-��F�+-&0.5.*P b O M�/(#�/ , M43Ëcd7
78c{i?:�yfe¼'�+-&D'*)�7013%"&8i?'�+Dcd%�)?%�1�+-,�.�13%"&8i Iv�ª'*)�@J�l'*&0.<)�%�@�.57/6/��6/
?6W'*)�@65T'*&0.97-��F�+-&�.5.57-O5~

y

x C

A B

x

A y

B C

Right rotation around x-y

Left rotation around x-y

¿M%�z�z�.94/'*)k@�%?+-,�.9+-,�&�.5.r4/'�7D.57/Pau�)l./'B4�,ª:�cf45+-��&0.*6G+-,�.9%"F�}0.545+�%")?+2,�.9yd.213+(cf7r'�7-��F�+-&�.5.9%�1 +-,�.�./)*+Dcj&�.
&0.5@��oF�y{'�45Hl+-&0.5.*P�u3+�i�cf|",*+(,�'>�*.<)�%�@�.57r'*FG%��g.rcf+r'*)�@¼FG.5yf%�z cd+>P���'g)�@�
æ78+-'g)�@l1x%"&Ê7-��F�+2&0.5.57(+-,�./i�7D.5yd�g.57/P
��
���'*&0.57<&0./:�&0.57D./)*+9F�y{'�4�Hn)�%"@�.57<'g)�@J45c{&045yf.57�&0./:�&0.578./)g+Å&�.5@ )�%�@�.57/P<u )n.5�*./&0eª4/'�78.*6#z�.?'�787-��i�.�+-,�'�+�+-,�.
7-��F�+-&�.5.m%�)ª+-,�.�yf.21x+�@�%�.57<)�%*+r��cf%*y{'�+8.?:�&0%":G./&0+0e¼A�P9Ü�'�78.5@¼%�)¼+2,�cd7<'B787-��i?:�+8cf%")W6#e*%"�½7-,�%"��yf@�45,�.54�H½+-,�'�+
+-,�.�Ý�)�'�yÄ7-��F�+-&0.5.�%")l+-,�.<&0cf|",g+r'�yf78%?@�%�.579)�%*+(��cd%gyj'B+8.<:�&0%":G./&0+0e�A�P

7



«�� £�¨5�����(��å 7��2��)�45yd.��lcf7Å&�.5@�P
z

y

x A

w

z

y

x A

wRecolor

s ,�.m:�&0%�F�yd./i ,�./&0.�cf7r+2,�'�+	��å¾79:�'*&0./)g+9i�cf|",*+�F�.?&0.5@�6#78%?z�.<78+Dcdyfya,�'>�*.<'k�"cf%*y{'�+Dcd%�)¼%B1 :�&0%�:�./&0+0e¼=�P
Ü���+()�%*+Dcd45.�+-,�'�+Êz�.Å,�'>�*.ri�%��g.5@?+-,�.�45%")	��cf45+r��:*z('*&�@�7ac{)l+-,�.�+-&0.5.*P�Í�cf+-,�./&Êz�.(4/'*)lH�.5./:ª'*:�:�yfe�cj)�|
4/'�78.w;���)g+8cfy�z�.�&0./'�45,ª+-,�.?&0%�%*+/6G%"&(z�.�4/'*)Ë'*:�:�yfe¼4/'�78.?=k%"&M4/'�78.mAl'*)�@Ë./)�@Ë+-,�.�Ý�E¼��:Ë:�&0%"45.57D7/P
u�1�z�.<&�./'�4�,½+-,�.<&0%�%*+rFge�'g:�:�yde�c{)�|ª4/'�78.l;wI�c{)ª%*+2,�./&�z�%"&0@�7/62#���)��/Î%$�I(�gO�cf7r+-,�.�&0%�%*+('*)�@ #���)��/Î%$�I �*O
cd7�&0.5@�6�+-,�./)½z�.�}8��78+(45,�'*)�|*.)##�3)��/Î%$5I(�*O�+8%lF�yj'B4�H#P

«�� £�¨5��
��(��å 7r��)�45yf.mcf79)�%*+r&0.5@�I�cf+/å¾7rF�y{'�45Hl%"&�@�%�.579)�%*+(.5E�cd7D+-O('*)�@Ë���/�WI3��O�äÑ���/�WI3��O�äÚ���>��I(�gO<I�%"&���/�WI3��O�ã����>��Iv�"O�ã����>��I �*O8O5P
z

y

x A

w

y

x z

A w

Rotate right

around y-z

y

x z

A w

Recolor

¿(%�zÑ+-,�./&0.<'*&�.<)�%?�"cf%*y{'�+Dcd%�)�79%�1 .5cf+-,�./&�:�&0%":�./&�+oeª=�%"&M:�&0%":�./&�+oelA�6�78%?z�.<'*&�.�Ý�)�cd72,�.5@�P
«�� £�¨5�����(��å 7]��)�45yf.�cf7Å)�%g+r&0.5@¼'*)�@¼���>��I3��O�ä����>��I3�#O(ä����>��I �*O9I�%"&(���>��I3��O�ã����>��I3�#O�ã����/�WI(�*ODO5P

z

y w x

xA

B C

Rotate left

around x-y

z

y C

A B

w

¿(%�zÑz�.94/'*)ª'*:�:�yfeª4/'�78.�=?��78c{)�|w�ª'�7(�¼'g)�@¼z�.*å &0.�@�%")�.*P
u )l+-,�.9z�%"&078+���4/'�78.*6*z�.<i�cf|",g+(,�'>�*.9+8%?'*:�:�yfew4/'B78.?;9��)*+8cfy�z�.<i�%��*.�+-,�.9&0.5@��o&0.5@n45%")	��cf45+r'�yfy�+-,�.9z('>e

��:�+8%9+2,�.r&0%�%*+�78+-'*&�+8c{)�|�1v&0%�i�+-,�.�F�%*+8+D%"i %�1�+2,�.(+-&0.5.*P s ,�cf7a+2'*H�.57�+8c{i�.)�ªI�yf%*|�ÎWO�78c{)�45.�+-,�.r,�.5cf|",g+a%�1W+-,�.






+-&0.5.�cf7���Ixyd%g|�ÎWO5P�K�%"i�F�c{)�.5@�z(cf+-,�+-,�. ��I�yf%*|�Î�O�+Dcji�.�+D%r@�%9+-,�. ¬�Â�®g¯�·"² 6/z�. Ý�)�@?+-,�'�+ ·	��8����=��D F »�¬�Â�®g¯�·"²+-'*HB.57�+Dcji�.���Ixyd%g|�ÎWO5P
ÉÀ.*å¾yfy�7-'>�*. ·	��8 ���=��D F »�Æ�¯�Èg¯"²�¯ 1x%�&()�.5E"+M+8c{i�.*P

�


