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(a) Linked list. (b) Red-black tree.�_2RX18:03B�¤Ce5¢Y�+æ(á.°aÆlµtÂ¹¶�´aÇf°�Â³±5².Áa¶v¼�Â³±³º£¸+°a²V¼h·�¶v¼YÌP½tÂ³°aÀ�Á�¸£·�¶�¶aÈ

ÞM°kß �*µ:¶�·�°�¸�±³´�²Vº�´�²�°�º£¸�°aÀ�Á�º£¸£·�»VÀ7¸�»V·�¶�Ø
HKP=QKJMÙ
ÞÚ/ × u�Û�Ü�ß ·�¶�¸�»V·�²�J9TMÝUHh±¹Ç�¸�Ä.¶�º£¸�°aÀ�Á�±³º�¶vÆ�µV¸�¿
J�RUQ�ÞÚ/ × u�Û�Ü�ß ·�¶�¸�»V·�²�¸�Ä.¶�¸£´aµ;¶vÂ¹¶vÆl¶v²?¸&´aÇ�°>².´�².¶vÆlµV¸�¿�º�¸�°aÀ�Á
QKÝUGIÞ#ÞÚ/ × u�Û�Ü�ß °a¼V¼G°�².¶�Êü¶vÂ¹¶vÆ�¶v²k¸&¸£´>¸�Ä.¶�¸£´aµG´aÇ�¸�Ä.¶�º£¸�°aÀ�Á
QSRßQdÞÚ/ × u�Û�Ü�ß ·�¶�¸�»V·�²�¸�Ä.¶�¸£´aµ;¶vÂ¹¶vÆl¶v²?¸�°a²V¼h·�¶vÆl´IËa¶�±¹¸+ÇR·�´�Æ�¸�ÄV¶�º£¸�°aÀ�Á
ÞR½Cß¦�*µ:¶�·�°�¸�±³´�²Vº�´�²G°l¼.´�»V½tÂ¹¿[Â5±³².Áa¶v¼hÂ³±³º£¸�Ø
HKP=QKJMÙ
Þ Ô -2/ × ß ·�¶�¸�».·H²�J;T;ÝÔHh±¹Ç�¸�Ä.¶�Â³±5º£¸+±³º+¶vÆlµV¸�¿
à HKJMLOáBN$TÔG�JfÞ Ô -0/ × ßHÎ à HKJML�â�WÎG�JfÞ Ô -0/ × ß ·�¶�¸�».·H²h¸�Ä.¶�âV·�º�¸_´a·*Â³°aº£¸+¶vÂ¹¶vÆ�¶v²k¸&´aÇf°�².´�²V¶vÆlµV¸�¿hÂ³±³º�¸
WUãßã�L�áBN0TÔG�JfÞ Ô -2/ × ßHÎKWUãUãÔL�â�WßGIJ�Þ Ô -0/ × ß °a¼V¼�°�²V¶�Êü¶vÂ¹¶vÆl¶v²?¸�±³²h¸�Ä.¶�½C¶�Å�±5²V²V±³².Å�´a·�¶v²V¼h´aÇf¸�Ä.¶�Â5±³º£¸
ãUHSâ�L�áBN0TÔG�JfÞ Ô -2/ × ßHÎSãUHKâ�L�â�WßGIJ�Þ Ô -0/ × ß ·�¶�¸�».·H²h¸�Ä.¶�âV·�º�¸_´a·*Â³°aº£¸+¶vÂ¹¶vÆ�¶v²k¸�°a²t¼h·�¶vÆl´�Ëa¶
±¹¸+ÇR·�´�Æ�¸�Ä.¶�Â5±³º£¸
	
/ , NRB>¤Ce5¢Y��¯;°a±³²�´aµ:¶�·�°�¸�±¹´�²Vº�º�».µVµ:´a·�¸£¶v¼h½1¿�º£¸�°aÀ�ÁYº�°a²t¼�¼.´�».½tÂ³¿[Â³±³²VÁa¶v¼�Â³±³º£¸�º�Ã.¸�ÄV¶�·�»V²V²t±³².Å
¸�±³Æl¶
´aÇT°aÂ³Â�´aµ:¶�·�°�¸�±¹´�²Vº*±³º*À7´�²Vº£¸�°a²?¸�ÈWÉ�Ä.¶�Â³±5².Áa¶v¼GÂ³±5º£¸�°aÂ³º£´h°aÂ³Â¹´IÊ�º*°>ÇM°aº£¸*¸£·�°vËa¶�·�º�°aÂ(±³²�¶v±¹¸�ÄV¶�·*¼V±³·�¶vÀ7¸�±¹´�²
½1¿�»Vº�±³².Å�¸�Ä.¶�µ:´�±³²?¸£¶�·�º�¸£´>°a¼EÍ�°aÀ7¶v²?¸�¶vÂ¹¶vÆl¶v²?¸�º�Ît¼V¶v².´a¸£¶v¼ Ï�Ð�Ñ7ÒaÓ³Ñ7Ô³Ñ7Õ>Ñ7Ö�×gØ °a²V¼ ÖCÑ�Ú�×PÓ³Ñ�Ô¹Ñ�Õ�Ñ�Öt×ÙØ È

D38C9;9;/1032F�EB
436:B�9w/?2R< S J�BE03/?472 S <:D�D38CJ:J S 0H47BI@ ,.- 0HBE@M{ , NM/1Z�b;4703BIBEDIe
	�6CB�4703BIB�/1NRD S 2R<CZENR8C@:BED�/hDHBEZ S <:@L/10 - DH43038:Z�478:0HB1c s 6:2FZ�6�2RDW/h@ S 8 , N - NR2F<:b1BI@¾NR2FDH4 S O
/1NRN

BENFBE9GBE<.47D�2F<KD S 0�47BE@ S 0H@:BE0IcLD36 S s < ,V- @L/1D36CBE@�NF2R<:BIDW2R<\�_2FXY8:0HBl¤Ce5¢K¿ , Àve+� 4�/1NRN S s D�Z S <:D�4�/1<.4e{
472F9;B�0HBI470H2RB�^1/?N S Of476CB
9G2R<:2F9w/1NC/1<:@;9w/ku�2F9w/1NCBENRBI9;BI<.47DEc�/1<:@GO�/1DH4�4703/�^YBE0HD7/1N S OfBINRBI9;BI<V43D*2F<
D S 0H47BI@ S 03@:BI0Ee

ä åk|#{tå �I�a�C�a}��I�a}�~.�B ª	�6:B5·ß��å|��� É �I�¥�I�i�B�Ú�$�I���iÇ S O�/1< /?0307/ -çæ � ¢Bè0è�Ò � 2RD�476:Bk·t476 D39;/1NRNFBEDH4
BENFBE9GBE<.4�c�476L/k4�2RDIc 436:BhBENFBE9GBE<.4
436L/?4 s S 8CNR@ , B�2R<�476:B�·V476�J:NR/1ZEB�/?O 47BI0
D S 0H432R<:Xw436:B�/10H07/ - e
�
< S 03@CBE0e{ DH47/?472FDH472FZ>/1NRX S 032F436:9\c�é�êÔëSêÔìÎí\¿ æ cÔÒ_cß·9À�c�2R<CJ:8C47D�/�XY2F^1BE<j/10H07/ - /1<:@\476:B3·�^?/1NF8:B1c
/1<:@ë03B�478:0H<:D�476:B�2R<C@:B�u S O*476CB�·V476ëD39;/1NRNFBEDH4�BENRBI9;BI<.4�c s 2F436 S 8C4>D S 0H472F<:XK476:B�XY25^YBI<�/10H07/ - e
! S /103B � ¢aî1¦C¢ � @:BI^1BEN S J BI@ /?<�/1NRX S 0325476:9 O S 0[QL<:@C2R<:X�436:B1·t436 S 03@CBE0hD�4�/?432RDH432RZ s 2F436�NR2R<CB�/10

áBN0XÔã
Þ ×MÐ£ÑHÑ ÎÔ- Ö + Ñ�Ú ß ·�¶�¸�».·�²�°a²�¶vÂ³¶vÆl¶v²k¸�Ê�±¹¸�Ä�°�Å�±¹Ëa¶v²;±³²V¼.¶7á
N0XßG�HKTVJfÞ ×MÐ£ÑHÑ Î Ñ�Ô¹Ñ�Õ>Ñ7Öt× ß °a¼t¼�°�².¶�Êü¶vÂ³¶vÆl¶v²k¸+¸£´[¸�Ä.¶�¸£·�¶�¶
ãUHSâ�HKJ9HdÞ ×MÐ�Ñ�Ñ Î Ñ7Ô³Ñ7Õ>Ñ7Öt× ß ¼V¶vÂ¹¶�¸£¶�°a²�¶vÂ¹¶vÆ�¶v²k¸&ÇR·�´�Æ�¸�ÄV¶�¸£·�¶�¶
	
/ , NRB
¤Ce o �&¯;°a±³²�´aµ:¶�·�°�¸�±¹´�²Vº�º�».µtµC´a·�¸£¶v¼>½1¿�·�¶v¼YÌP½�Â³°aÀ�Á[¸£·�¶�¶vº�Ã.¸�Ä.¶*·�»V²V²t±³².Å�¸�±³Æ�¶*´aÇ ¸�Ä.¶vº£¶W´aµ:¶�·�°EÌ
¸�±¹´�²Vº*±³º�Â¹´aÅ�°�·�±¹¸�ÄVÆ>±³À�±³²;¸�Ä.¶�²1»VÆ�½:¶�·�´aÇ#¶vÂ¹¶vÆ�¶v²k¸�º�È*É&Ä.¶�¸£·�¶�¶l°aÂ³º£´[±5²VÀ�Â³»V¼.¶vº�°[¼.´�»V½tÂ¹¿�Â³±³².Áa¶v¼GÂ³±³º£¸
´aÇ�¶vÂ¹¶vÆl¶v²?¸�º&±³²�º£´a·�¸£¶v¼h´a·H¼.¶�·vÎV°a²V¼�±¹¸+º�»VµVµ:´a·�¸�º�°aÂ³ÂLÂ³±³².Áa¶v¼.Ì�Â³±³º£¸
´aµC¶�·H°�¸�±¹´�²Vº+Â³±³º�¸£¶v¼�±³²hÉ °�½tÂ³¶�Ü1È³Ý�ÞR½:ßHÈ

¬



ÞM°kß�æ
Â¹¶vÆl¶v²?¸�º+´aÇf¸�Ä.¶�µ:´�±³²?¸�º�¸£·�»VÀ7¸�».·�¶�Ø
- Ö + Ñ�Ú?Ó ÏVî - Öt×gØ ±5²V¼.¶7á[´aÇ�¸�Ä.¶�µ:´�±³²?¸+±³²h¸�Ä.¶�´a·H±¹Å�±³²V°aÂC¸�±³Æl¶�º£¶�·�±¹¶vº�ÞRµ:´�º�±¹¸�±³Ëa¶�±³²k¸£¶�Åa¶�·7ß
Ò u ÔðïtÑvÓ Ïwî - Ö�×gØ Ë�°aÂ³».¶�´aÇ�¸�Ä.¶�µ:´�±³²?¸�ÞR·�¶v°aÂdË�°aÂ³».¶Iß
×òñHÏ.ÑvÓ Ïwî - Ö�×gØ ¸�¿?µ:¶�´aÇf¸�Ä.¶�µ:´�±³²?¸�ÞR¶v²V¼YÌPµ:´�±³²?¸�ÎVÆ�±³²V±5Æ�»VÆ�Î?Æ�°Eá.±³Æ
»VÆ�Î.´a·�².´�².ÌP¶7á1¸£·�¶vÆ>°aÂFß
ÖCÑ�Ú�×PÓ ÏVî - Öt×gØ µ:´�±³²?¸£¶�·+¸£´�¸�Ä.¶�².¶7á1¸+µ:´�±³²?¸&±³²h¸�Ä.¶�À7´�Æ�µV·�¶vº�º£¶v¼;º£¶�·�±¹¶vº
Ï�Ð�Ñ7Ò�Ó ÏVî - Öt×gØ µ:´�±³²?¸£¶�·+¸£´�¸�Ä.¶�µV·�¶�ËY±¹´�»Vº�µ:´�±³²?¸�±5²h¸�Ä.¶�À7´�ÆlµV·�¶vº�º£¶v¼�º£¶�·H±¹¶vº
ÞR½Cß s ¼V¼V±¹¸�±³´�²V°aÂC¶vÂ¹¶vÆl¶v²?¸�º&´aÇf¸�Ä.¶�¶7áY¸£·�¶vÆ�°aÂÙÌPµ:´�±³²?¸&º£¸£·�»VÀ7¸�»V·�¶�Ø
/7-�+ Ñ�Ó ÏVî - Öt×gØ ¸�¿?µ:¶�´aÇf¸�Ä.¶�¶7áY¸£·�¶vÆ�»tÆ ÞMº£¸£·�±5À7¸�ÎtÂ¹¶�ÇR¸�Î.·�±¹Å�Ä?¸�Î.´a·D�t°�¸Hß
- Õ�ÏLÓ ÏVî - Öt×gØ ±³Æ�µC´a·�¸�°a²VÀ7¶W´aÇ�¸�ÄV¶�¶7á1¸£·�¶vÆ
»VÆ«ÞRµC´�º�±¹¸�±¹Ëa¶�·�¶v°aÂLË�°aÂ³».¶Iß
ÞMÀ�ß�æ
Â¹¶vÆl¶v²?¸�º+´aÇf¸�Ä.¶�»V²VÀ7´�Æ�µV·�¶vº�º£¶v¼.Ì�º£¶�·�±¹¶vº�º£¸£·�»tÀ7¸�».·�¶�Ø
ó ï1ÔRÔ'ô /ª-�õ ÑvÓ / Ñ�Ð - Ñ / Ø ²?»VÆ�½:¶�·&´aÇ�µC´�±5²k¸�º
ÏVî - Öt× / Ó / Ñ7Ð - Ñ / Ø °�·�·�°v¿h´aÇ(°aÂ³Â:µ:´�±³²?¸�º
ÞM¼�ß_æ
Â¹¶vÆl¶v²?¸�º&´aÇ�¸�Ä.¶�À7´�ÆlµV·�¶vº�º£¶v¼YÌ�º£¶�·H±¹¶vº+º£¸£·�»VÀ7¸�»V·�¶�Ø
ó ï1ÔRÔ'ô /ª-�õ ÑvÓ / Ñ�Ð - Ñ / Ø ²1»VÆ�½:¶�·+´aÇfµ:´�±³²?¸�º+±³²h¸�Ä.¶�´a·�±³Å�±³²V°aÂ:º£¶�·�±¹¶vº
Û îaÕ�Ï;ô /ª-�õ ÑvÓ / Ñ�Ð - Ñ / Ø ²1»VÆ�½:¶�·+´aÇfµ:´�±³²?¸�º+±³²h¸�Ä.¶�À7´�Ælµt·�¶vº�º£¶v¼�º�¶�·�±¹¶vº
ÏVî - Öt× / Ó / Ñ7Ð - Ñ / Ø ·�¶v¼YÌP½�Â³°aÀ�Á�¸£·�¶�¶�´aÇ(°aÂ³Â:µ:´�±³²?¸�º+±³²h¸�Ä.¶�À7´�Æ�µV·�¶vº�º£¶v¼Gº£¶�·�±¹¶vº�Î

±³²V¼V¶7á1¶v¼h½1¿[¸�ÄV¶v±¹·&µtÂ³°aÀ7¶�±5²h¸�Ä.¶�´a·�±¹Å�±5²V°aÂ:º£¶�·�±¹¶vº
	
/ , NRB�¤�eg¤C�w¯;°a±³²�¶vÂ¹¶vÆl¶v²?¸�º�´aÇ*¸�Ä.¶�º£¸£·�»VÀ7¸�».·�¶vº�¸�Ät°�¸l·�¶�µV·�¶vº£¶v²?¸l°¾¸�±³Æl¶hº£¶�·�±¹¶vºvÈ�à�´a¸£¶�¸�ÄV°�¸l¸�Ä.¶
¶7áY¸£·�¶vÆ�°aÂÙÌPµ:´�±³²?¸�º�¸£·�»VÀ7¸�».·�¶�±³²VÀ�Â5»V¼.¶vºd¸�ÄV¶_âtËa¶_¶vÂ³¶vÆl¶v²k¸�º�´aÇ�¸�Ä.¶�µC´�±5²k¸�º£¸£·�»VÀ7¸�».·�¶_°a²V¼
¸�Ê
´�°a¼V¼t±¹¸�±¹´�²V°aÂ
¶vÂ¹¶vÆl¶v²?¸�º�È

/�^YBI07/1XYB�{£ZE/1D3B�472F9;B?e�'#/?47BI0Ec(¥*NF8:9ö�I�,�B¢2£ � ¢aî ¬ ¤ � JC0 S J S D3BI@ë/1<í/1NRX S 0325476:9 s 25476�476CB s S 0HDH4e{
Z�/?D3B�NF2R<:BE/10¾472F9;B?c�/1<C@A�_N S - @é/1<:@ª��25^YBED�4 � ¢aî ¬ ­ � 2R9GJ:0 S ^1BE@é436:Bô/1NRX S 032F436:9 O S 0�/�O�/1D�4
/�^YBI07/1XYB�{£ZE/1D3B>Z S 9GJ:8C47/?472 S <fe

½Á 0� Â¾{K~Tåk{t�E{t� ���C��}P� � �� ���}���{\�E{Våk}�{t�

zôB>0HBEJ:0HBEDHBE<.4l/h472F9;B
D3BE0H2RBID
/1D�/�Z S NRNRBIZI432 S < S O�J S 2R<.4�D�47038CZI478C03BEDIc�/?0307/?<:XYBE@�2F<V4 S /1<�/?0307/ -
S 0;03BE@S{ , NR/1Z�b 4303BIB1e%� J S 2R<.4¾D�470H8:ZI438:03Bj@:BID3ZI032 , BED�/ DHJ BIZE25QLZ�J S 2R<.4 S Ol476:B�432R9GB�DHBE032FBEDIc
2R<CZENR8C@:2R<:X�2F47D�2F<:@:Bvu�c+^?/1NF8:B1c+4 - J B?cW/1<C@ J S 2F<V43BE0HDh4 S 476:BKJC03BI^t2 S 8:D�/1<:@ <:Bvu�4GJ S 2R<.4Ee÷zôB
D38C9;9;/1032F�EB
436:B�9w/?2R<KBENFBE9GBE<.47D S OT476CB>J S 2F<V4�/?<:@�DHBE0H2RBED�D�47038CZI478C03BED�2R<�	
/ , NFB�¤Ceg¤�e

��<ø��� É �7� S O�/GJ S 2R<.4
2FD
2547D�J S DH2F432 S <\2R<j/?< S 0H2RXY2F<L/1N(8:<:Z S 9GJ:03BID3D3BI@íD3BE0H2RBID æ öIù è2è0è ù æ � c
s 6:2FZ�6�2RD�/?<�2R<.43BEXYBI0�Í��B¢�Ê�� , B�4 s BIBE< ¢;/1<:@§Ò_c
/1<:@í476:B�^?/1NR8:B S O*476CBGJ S 2F<V4>2FD�436:B�Z S 0H03B�{
D3J S <:@C2R<:XG03BE/1N(^1/?NR8:B?eW	�6:B��ÚÌ�����D36 S s D s 6:BI436:BE0�476:B>J S 2R<.4�2RD�/1<�BI<:@M{ J S 2F<.4 S O_476CB[DHBE032FBEDIc
9G2R<:2F9h8:9\c.9w/ku�2F9h8:9\c S 0�/�< S <S{£B�ut4303BE9;/1N J S 2F<.4�e+� S 0*436:B�Bvu�4303BI9w/1N J S 2R<.47DIc s Bl9w/ - /1NRD S
S JC432 S <:/1NRN - DH4 S 03B\476:BI2R0G4 - J�BED¾/1<:@ 2F9;J S 0H47/1<:ZIB\NFBI^1BENRDIe¯zôB s 2FNRN�B�u�J:NR/12R< 476:B�< S 432 S < S O
B�ut4303BE9;/\4 - J�Bw2F<���BIZI472 S <:D q e5¢¾/1<:@ q e o c�/1<C@ô476CB;Z S 9;JC8C4�/?432 S < S O�2F9;J S 0�4�/1<:ZIB�NRB�^YBENFD�2F<
��BIZI472 S < q ei¤Ce

§



index 5
value 5
type max

imp  4
side right

index 2
value 3
type non-ext

2

type end

1
index 1
value 1

index 3
value 3
type non-ext

index 4
value 5

4

side left
type max

imp  4

5
index 20
value 5
type end

3 20

¿�/wÀ*��0303/ - 03BEJC03BEDHBE<.4�/k472 S <f�&	 s BI<V4 - { J S 2F<.4
8:<CZ S 9GJ:03BID3DHBE@�DHBE0H2RBEDIe
9

index 1
value 1
type end

1

index 20
value 5
type end

20
index 4
value 5

4

side left
type max

imp 4

index 5
value 5

5

type max

imp 4
side right

index 9
value 3

side right
type min

index 13
value 5

13

side strict
type max

imp 4

index 15
value 1

side strict
type min

imp 3

index 7
value 2

side left
type min

imp 3

7

imp 3

tail

head

15

¿ , À���BE@S{ , NR/1Z�b;4303BEB�0HBEJ:0HBED3BI<.4�/?432 S <f���+2RX16V4e{£J S 2R<.4�Z S 9GJ:03BID3D3BI@�DHBE032FBEDIe
�_2FXY8:03B&¤�e o � ê ¶�µV·�¶vº�¶v²k¸�°�¸�±¹´�²�´aÇ.°&¸�±³Æ�¶Tº£¶�·�±¹¶vºvÈ�çK¶
º�Ä.´�Ê�¸�Ä.¶#·�¶�µt·�¶vº£¶v²?¸�°�¸�±¹´�²�´aÇ.°a²�»V²VÀ7´�ÆlµV·�¶vº�º£¶v¼
º£¶�·�±³¶vº�ÎTÅ�±¹Ëa¶v²ô±³²jìf±¹Å�».·�¶KÝ�È³Ý�Î&°a²V¼�¸�ÄV¶�·�¶�µV·�¶vº�¶v²k¸�°�¸�±¹´�²í´aÇ*±¹¸�º>À7´�ÆlµV·�¶vº�º�¶v¼jËa¶�·�º�±¹´�²dÎ_Æ�°�·�Áa¶v¼j½?¿
À�±¹·�À�Â³¶vº+±³²�ìf±¹Å�».·�¶lÝ�È³Ý�È

	�6CB[@L/k4�/�DH470H8:ZI438:03B>O S 0�/1<\8:<:Z S 9;JC03BEDHD3BI@�D3BI032RBID�2F<:ZENF8:@:BID�/?<�/10H07/ - S O_J S 2F<.47DEcd/?<:@
476CB�2F<:@:B�u S OCB�/1Z�6�J S 2F<.4_D�47038CZI478C03B*Z S 030HBEDHJ S <C@:D
4 S 2F43D#J S DH2F432 S <>2R<�476:B�/10H07/ - e_� S 0TBvuC/19;JCNRB1c
s B�03BIJ:03BID3BI<V4l/�4 s BE<.4 - {£J S 2R<.4
D3BE0H2RBID
2R<��_2FXY8:03B�¢Ye5¢ ,V- /�4 s BI<V4 - { BENRBI9;BI<.4l/10H07/ - D36 S s <�2F<
�_2FXY8:03B�¤�e o ¿�/wÀ�e

	�6CB�D�47038CZI478C03B�O S 0�/jZ S 9GJ:03BID3DHBE@ DHBE0H2RBEDG2R<CZENR8C@:BED�/í03BI@M{ , NR/1Z�b�4303BEB�2F<:DH43B�/1@ S O
/1<
/10H07/ - c s 6:2FZ�6w2R<C@:B�u�BED&476CB�J S 2R<.43D ,.- 436:BE2F0+J S DH2F432 S <:D+2F<G436:B S 032FXY2R<:/1NC8:<CZ S 9GJ:03BID3DHBE@¾DHBE032FBEDIe
� S 47B*436L/?4_436:BW2F<:@:B�u S OdBE/1Z�6�J S 2F<.4_D�47038CZI478C03B�2R<[476:BWZ S 9GJ:03BID3D3BI@�D3BE0H2RBID�Z S 0H03BID3J S <:@:D�4 S 2F43D
J S D325472 S <G2F<;436:B S 032RX12R<L/1NCD3BE0H2RBIDEe&� S 0&2R<:D�4�/1<CZEB1c�2FO s B�Z S 9GJ:03BID3D�476:B�D3BI032RBID*2F<w�_2FXY8:0HB>¢1eF¢ ,V-

î



B�ut4307/1Z�472R<CXG436:B[ZI2R0HZENRBI@�B�ut470HBE9;/CcL476:BI< s B[0HBEJ:0HBED3BI<.4�2F4 ,.- 476CB[BI2RXY6.47{ BENFBE9GBE<.4�470HBEB>D36 S s <
2R<\�_2FXY8:0HBl¤Ce o ¿ , Àve

� D3BI032RBID�9;/ - S JC472 S <L/1NFN - 2R<:ZINR8:@:B;/�0HBE@M{ , NM/?Z�bí4303BIB;476:/?4h/?0307/?<:XYBED[2F43D>Bvut4703BI9w/ ,V-
2R9GJ S 0H47/1<:ZEB?c s 6:2FZ�6�/?NRN S s DWO�/1D�4�03B�47032FBI^?/1N S O_9;/�` S 0�Bvu�4303BI9w/Ce+	�6C2RD�470HBEB�2R<:ZINR8:@CBEDW476CB�4 s S
BE<C@M{£J S 2R<.43D S O�436:BKD3BI032FBEDG/1<:@ü476:BKBvut4703BI9w/?NWJ S 2R<.47DIc , 8�4�2F4�@ S BED�< S 4�2R<:ZINR8:@:B¾436:BK< S <S{
B�ut4303BE9;/1N�J S 2F<.47D���476:B�2F9;J S 0�4�/1<:ZIB S Ol476:B�BI<:@M{ J S 2F<.47Dw2FDwZ S <:D32F@:BE0HBE@�2R<�QL<:2F43B1e¯z�B s 2FNRN
@:BID3ZE0H2 , Bl476:2FDW4703BIB�/?<:@�03BENR/?47BI@�D3BEZ S <:@L/?0 - DH43038:Z�478:0HBED�2R<�)*6L/1JC43BE0�­�e

½Á 0½ z�}����a�L�T~Y{���{V�L��ä#å�{t�

zôBw2R<.430 S @:8:ZEBG476:B;< S 432 S < S O�476:B;@:2RD�4�/1<CZEB , BI4 s BEBI<�4 s S <V8:9 , BE0HDEc�@CBIQL<:B;476:B¾@C2RDH47/1<:ZIB
, BI4 s BEBE<�4 s S BEUV8L/1N�{£NFBE<:X1436ôDHBE0H2RBEDh/1D[436:B¾9GB�/1< S OW476CBE2R0[J S 2R<.47{ ,V- { J S 2F<.4[@C2RDH47/1<:ZIBEDEc&/?<:@
XY25^YB , /1DH2RZlJ:0 S J BI0H432RBED S O�@:2FDH4�/?<:ZEBIDEe

zK{wú��T}P�a}����û½Á ��ýü3z�}��I�a�L�T~Y{¾�+{.�v�h{V{t�üå�{V�L�\�:�:��ä#{t��þ¯ÿ É �$�I�i�B�ÎÇ������������	�	
��
���������������������
������� �����"!#��$%��
&�(')��
+*,�
�-�.
./10+�	
+�2�
��0 É �$�I�i¿ æ ù�3 À�/4�
5.�+�6�7�+�
���98:�7�%�
5+�%';�.�-�<�+�=�<
>!?*	��
+0+�@�
�<��
 ��A

BDC �,�E� �F�	�@GH��������� æ / É �$�I�*¿ æ ù æ ÀEI pKJ
BDC �,�E� �F�	�@GL�����M�����N����� æ ��
+0 3 / É �$�I�i¿ æ ù�3 ÀOI É �$�I�i¿ 3�ù æ À J
BDC �,�E� �F�	�@GL�
5+�����P���������7� æ / 3 /Q��
+0SR�/1�N' æ�T 3 T R>/

�
5+��
 É �$�I�i¿ æ ù�3 ÀVU É �$�I�*¿ æ ù R�ÀW��
+0 É �$�I�i¿ 3�ù R´À(U É �$�I�*¿ æ ù R�À J
zôB�@ S < S 4�/?D3D38C9;B
436L/?4�476:B�@C2RDH47/1<:ZIB , B�4 s BIBE<K4 s S @:2RD�472R<CZI4�^1/?NR8:BIDW2RD�XY03BE/?47BI0�476:/1<

�EBI0 S ��476L/?4W2RDEc É �$�I�i¿ æ ù�3 À*9w/ -;, Bl�IBE0 S O S 0W@:2RD�472F<:ZI4 æ /1<:@ 3 e+�
NFD S c s B�@ S < S 4�/1DHD38:9GB�476L/k4
/;@C2RDH47/1<:ZIB[OP8:<:Z�472 S <�D3/?472FDHQLBID�476CB[470H2M/1<CXYNRB�2R<CBEUV8L/1NF2F4 - cL436L/?4�2RDEc É �$�I�i¿ æ ù R´À�9;/ -�, B[XY03BE/?47BI0
476:/1< É �$�I�i¿ æ ù�3 À
Õ É �$�I�*¿ 3�ù R�Àve\z�B�XY25^YBl476:0HBEB�B�uC/19GJ:NFBED S O
@:2RD�4�/1<:ZIBlOP8:<:ZI432 S <CDEe

®&{������÷½
 �� X�5+�Y')��
+*��
�<�.
 �SZ æ%[ 3 Z-/]\ ^ #2_ \\ ^9\ % \ _ \ /���
+0 \ ^ #2_ \`1a�b9c \ ^�\ de\ _ \ f �>���g0+�����h��
+*��%')��
+*,�
�<��
 � J
zôB�<:Bvu�4&@CBED3ZI032 , B�/�XYBI<:BE03/1N:9GBI436 S @hO S 0�Z S 9 , 2R<:2F<:X�@:2FDH47/1<:ZEB�OP8:<:ZI432 S <CD+2R<.4 S /l9 S 03B

Z S 9;J:NFB�u¾@:2RD�4�/1<:ZIBlOP8:<:ZI432 S <�e

zK{wú��T}P�a}����û½Á 0� ü3z�}��I�a�L�T~Y{w~Y���Ã~+����} ��}P���¦þ�ÿ É �$�I�*�B�ÎÇ�� Ñ Ç����6�����I�����i���P')��
+*,�
�-�.
S� �i�j���9�����
���������Y')��
+*,�
�-�.
�k»¿Ú¸ ö�ù è2è2è ù ¸+l�Àm�.
�
+��
��n
+�o!��:�
�p�F�j�������q���"!#��$%��
&�r������*�5M�
5.�+�4k\¿ p ù è2è0è ù p ÀsI p ��
+0
kt���u$Y�.
+�2�
�.
+�-*����<� Gv�-
+*	���9�����<
>!L�.
P����*	5��:'=���r�m���"!w��$Y�	
&�r� J

¢ p



®&{������÷½
 0� xp' É �$�I� öIù è2è2è ù É �$�I�@lL�>���y0+�����h��
+*	�z')��
+*,�
�-�.
 �7/%��
+0{k\¿Ú¸ ö�ù è0è2è ù ¸:l�À?���|�t0+� �	�h��
+*	���
*	��$u}w�,�F���
�<�.
v')��
+*,�
�-�.
./6�
5+�	
�k\¿ É �$�I� ö ¿ æ ù�3 À ù è0è2è ù É �$�I�"l.¿ æ ù�3 ÀªÀm� �m�~0+�����h��
+*	�S')��
+*,�
�<��
 J

�>å��f�d �  z�BG@:BE< S 47B�476:BGZ S 9;J S D325472 S < S OW@:2FDH47/1<:ZEBID ,.-çÉ �$�I���_476L/k4�2FDEc É �$�I�*¿ æ ù73 ÀgI
k\¿ É �$�I� ö ¿ æ ù�3 À ù è2è0è ù É �$�I�pl�¿ æ ù73 À7À�eøzôBKD36 S s 436L/?4 É �$�I�WD3/?472FDHQLBID�476:BK476C03BEB�J:0 S J�BE0H432RBID S O
@C2RDe{
4�/?<:ZEBID�D�4�/?43BE@\2R<\$�BIQL<C2F472 S <K¤Ce5¢Ye

B � S 0�B�^YBE0 - ^?/1NR8:B æ c É �$�I�i¿ æ ù æ ÀsI�k\¿ É �$�I� ö ¿ æ ù æ À ù è2è2è ù É �$�I�pl�¿ æ ù æ ÀªÀsI�k\¿ p ù è2è0è ù p À4I p e

B � S 0fB�^YBI0 -[æ /1<:@ 3 c É �$�I�Ú¿ æ ù�3 ÀOI�k\¿ É �$�I� ö ¿ æ ù�3 À ù è2è2è ù É �$�I�pl�¿ æ ù�3 ÀªÀOI�k\¿ É �$�I� ö ¿ 3�ù æ À ù è2è2è ù É �$�I�pl�¿ 3�ù æ ÀªÀOI
É �$�I�i¿ 3�ù æ À�e

B � S 0fB�^YBI0 - 436:03BIB&^?/1NF8:BED æ c 3 ck/1<:@YRkc�25O æ�T 3 T R�c�476CBE< É �$�I�*¿ æ ù73 ÀOIDk\¿ É �$�I� ö ¿ æ ù�3 À ù è0è2è ù É �$�I�"l.¿ æ ù�3 ÀªÀVU
k\¿ É �$�I� ö ¿ æ ù R´À ù è2è0è ù É �$�I�@l�¿ æ ù R�À7ÀOI É �$�I�i¿ æ ù R´À�ck/1<:@ É �$�I�i¿ 3�ù R´ÀsI�k\¿ É �$�I� ö ¿ 3�ù R�À ù è0è2è ù É �$�I�"l.¿ 3�ù R´ÀªÀ(U
k\¿ É �$�I� ö ¿ æ ù R´À ù è2è0è ù É �$�I�@l�¿ æ ù R�À7ÀOI É �$�I�i¿ æ ù R´À�e �

zôB�<:Bvu�4>XY25^YB�4 s S D3J�BEZI2M/1N�ZE/1D3BID S O�@:2RD�4�/1<:ZIB�Z S 9GJ S D325472 S <fc s 6C2RZ�6í6L/�^YB , BEBE<ë8:DHBE@
2R<K436:B�2R9GJ:NRBI9;BI<V43BE@KD - D�47BI9�e

¡[�dåk�������Cå�²ç½Á 0½ x"' É �$�I� öIù è2è0è ù É �$�I�pl6�����s0+� �	�h��
+*	�i')��
+*��
�<�.
 �7/&��
+0E� ö�ù è2è0è ù ��l6�>���=}��,���@�
�p�F�(����� !q5&�r�7/
�
5+�	


B 9;/ku l��� ö � � ÓSÉ �$�I� � ¿ æ ù�3 Àu���m��0+�����h��
+*���')��
+*��
�<�.
./Q��
+0
B ';�,�s���F���pG~}��,���@�
�p�F�m�+/ ab � l��� ö � � Ó ¿ É �$�I� � ¿ æ ù�3 À7À & ���m�������~�~0+�����h��
+*���')��
+*��
�<�.
 J
�>å��f�d � �	�6CB�OP8:<:Z�472 S <:D�9w/ku l�o� ö � � Ó.É �$�I� � /1<C@ ab � l�o� ö � � ÓSÉ �$�I� &� /10HB , S 436w@:2FDH4�/?<:ZEB�{

Z S 9;J S D325472 S <ëOP8C<:ZI432 S <:DIc s 6:2FZ�6�2R9GJ:NR2FBEDl476L/k4�476CBw03BID3J�BEZ�472F^1BKZ S 9GJ S D325472 S <:D>/103B¾@C2RDH47/1<:ZIB
OP8:<:Z�472 S <:D ,.- '(BE9G9w/�¤Ce o e �

zôB�@CBIQL<:B�476:B�@C2RDH47/1<:ZIB , BI4 s BEBE< 4 s S BEUV8L/1N�{£NFBE<:X1436 DHBE032FBEDw/1D;436:By� & @:2RD�4�/1<CZEB�2F<
9h8:N5472�{£@:2F9;BI<:D32 S <L/1NtD3JL/?ZEB1e+	�6CB
@:B�QL<:2F432 S <;2R<:ZINR8:@CBED&4 s S JL/107/?9;B�47BE0HDEc�/[@:2FDH47/1<:ZEB�OP8:<:Z�472 S <
É �$�I��O S 0�0HB�/1Nf^?/1NF8:BED�/1<C@�/�J S D325472F^1Bl<V8:9 , BE0���e
zK{wú��T}P�a}����û½Á 0½ ü3z�}��I�a�L�T~Y{l�+{.����{V{��K��}���{��E{Våk}�{t��þ C �,���������	�2�������n�-�	
>!��
5(���	���-���7/ æ ö�ù è2è2è ù æ �
��
+0 3EöIù è2è2è ù�3�� /���
+0M��0+�����h��
+*��P')��
+*,�
�-�.
 É �$�I�V';�,�����9���4���������7��/E�
5+�~*	�,���
���n}��.
+0+�-
>!{0+� �	�h��
+*	�Y� &
';�,�(�
5+�u���	�
�<�7�j� �

¢Y¢



1
2
3
4
5

1      2      3      4      5

3
2

2 2

va
lu

e

index

1

�_2FXY8:03B>¤Cei¤C�Wæ(á.°aÆlµtÂ¹¶�´aÇ(¸�Ä.¶�¼V±5º£¸�°a²VÀ7¶�½:¶�¸�Ê
¶�¶v²w¸�Ê_´�¸�±³Æl¶�º�¶�·�±¹¶vº�È&ïmÇf¸�Ä.¶�¼V±³º£¸�°a²VÀ7¶�ÇR»V²tÀ7¸�±¹´�²�ÇR´a·
·�¶v°aÂLË�°aÂ³».¶vº+±5º�ð ñ�ò�óaðiÎV¸�Ä.¶v²�¸�ÄV¶�õ ö&¼V±³º£¸�°a²tÀ7¶�½C¶�¸�Ê
¶�¶v²�¸�Ä.¶vº£¶�º£¶�·H±¹¶vº+±³º&÷1ÈùøYÎt°a²V¼Gõ5úW¼V±³º£¸�°a²tÀ7¶�±³º&÷1È³Ý�È

� & ¿ æ ö���� �Sù�3Eö���� �;ù É �$�I�òÀsI ab ö� Ó � �! � ö ¿ É �$�I�*¿ æ !*ù�3�! ÀªÀ & J
� S 0�B�uC/19GJ:NFB1c�Z S <:DH2R@:BI0�436:B[4 s S D3BI032FBED
2F<��_2FXY8:0HB�¤Cei¤Cc /1<:@�DH8:J:J S D3B[476L/?4 s Bh@:BIQ:<:B

476CB�@:2RD�4�/1<:ZIB , B�4 s BIBE<;03B�/?N�^?/1NR8CBED&/1D�Z æO[ 3 ZÙcY436:BE<fc.436:B�� ö @:2RD�4�/1<CZEB , BI4 s BEBE<�476CBED3B�DHBE032FBED+2FD
¿�¤�Õ o Õé¢=Õ o Õ o À®µ�­mI o e p c?/1<:@�476CBi� ú @:2FDH4�/?<:ZEB&2RD b ¿�¤ ú Õ o ú Õ�¢ ú Õ o ú Õ o ú À��Y­gI o èF¢Ye

zôB�< S s XY25^YB�/ô@:BEZ S 9;J S DH2F472 S < 0HBEDH8:NF4;O S 0¾/�@C2RDH47/1<:ZIB�OP8:<:Z�472 S < @:B�QL<:BE@ 436:0 S 8CXY6
NR2F<:B�/?0WZ S 9 , 2R<L/k472 S < S O�@C2RDH47/1<:ZIBEDEc s 6C2RZ�6\6:BENFJ:D�4 S D32F9;J:NF2FO - 476CB>@C2RDH47/1<:ZIB>Z S 9GJ:8C4�/k472 S <fe

®&{������÷½
 @� ���>}+}��,���y�
5.�+�6¸+���	� ö�ù è0è2è ù ¸:���	�nlM���
�L0+� �	�h��
+*	�H')��
+*,�
�-�.
 �M';� �Y���9���������������7/u��
+0
� ö�ù è2è2è ù ��l(�>���E}��,���@�
�p�F������� !q5&�r� J X�5+��
./�';�,�Q���F�	�@G������u�F���2���	
+*���� æ öIù è0è2è ù æ � ��
+0 3EöIù è2è0è ù�3�� /q��
+0
���F���pG~}��,���@�
�p�F�j
2��$%�&�	�=�:/4���Y5.�&�F�>A

� & ¿ æ ö���� �Sù�3Eö���� �;ù
l�

�o� ö
� � ÓSÉ �$�I� � À�I a)����

l�
�o� ö

� &� Ó ¿
� & ¿ æ ö���� �Mù�3Eö���� �Sù É �$�I� � À7À & è

�>åk���� ª 

� & ¿ æ ö���� �Sù�3Eö���� �;ù
l�

�o� ö
� � ÓSÉ �$�I� � À�I a ����

¢
Ò Ó

��! � ö
l�

��� ö
¿�� � ÓSÉ �$�I� � ¿ æ !Où�3�! À7À &

I a ����
l�

�o� ö
� &� Ó ¢Ò Ó

�� ! � ö
¿ É �$�I� � ¿ æ !*ù�3�! ÀªÀ &

I a ����
l�

�o� ö
� &� Ó ¿
� & ¿ æ ö���� �Mù�3Eö���� �Sù É �$�I� � À7À & è

�

¢ o



¡3}T�;~T�a{Våv�
�I�Ã~+�då����L� ��~+��}�� �a�

zôB�@:BEDHZE0H2 , B�/1NFX S 0325476:9GD+O S 0*Z S 9GJ:03BID3D32F<:X�432R9GB�DHBE0H2RBED ,V- B�ut4307/1Z�472R<CXh9w/a` S 0*Bvu�4303BI9w/h/?<:@
@:2FD3Z�/?03@:2F<:X[436:B S 436:BE0�J S 2F<.47DEe��_2R0HDH4�c s B�@:BIQ:<:B
476CB�9w/?2R<�4 - J�BED S O(B�ut470HBE9;/Cc:/?<:@¾@:BID3ZE0H2 , B
/1<K/?NRX S 0H2F436:9¨476L/k4W2R@CBE<.4725QLBED�/?NRNdB�ut470HBE9;/¥¿m�tBEZI432 S < q eF¢�Àve�	�6:BI<fc s Bl2R<.470 S @:8CZEB�436:B�< S 472 S <
S O�2F9;J S 0�4�/1<.4>B�ut470HBE9;/�/1<C@ XY2F^1Bw/\J:0 S ZEBI@:8:0HBwO S 0>2R@:BI<V432FO - 2R<CX�436:BE9 ¿m�tBEZI432 S < q e o À�e¥zôB
/1NFD S @:BIQ:<:BG436:B�2R9GJ S 0H4�/?<:ZEBhNFBI^1BEN S O*/1<ëB�ut470HBE9h8:9 /1<:@ëJ:03BID3BE<.4�/�43BEZ�6:<C2RUV8:B�O S 0l@:BI43BE0�{
9G2R<:2F<:X�476CB>2F9;J S 0�4�/1<:ZIBED S O_B�ut470HBE9;/¹¿m��BIZI472 S < q eg¤VÀ�e&�_2F<L/1NRN - c s B>XY25^YB>/1<�/1NRX S 032F436:9 476L/k4
Z S 9;J:0HBEDHD3BED�/�D3BE0H2RBID�/k4�/�X12F^YBI<�03/?47B�¿���BEZ�472 S < q e q Àve

�® �� �6¶f��åk{t���

zôB , BEXY2F< s 25476 /ëDH2R9GJ:NRBKZ S 9GJ:03BID3D32 S < , /1D3BI@ S <ü476:B\B�ut4307/1Z�472 S < S O�/1NRN*B�ut470HBE9;/û¿��
2RX�{
8:0HB q e5¢�À�e zôB�@:2FDH472F<:XY8:2FD36 O S 8:0w4 - J�BED S O�Bvu�4303BI9w/Cc�ZE/1NRNFBE@ D�47032FZI4Ec�NFBIO 4Ec�032RX16V4Ec�/1<:@ �d/k4
B�ut4303BE9;/§¿��_2FXY8:0HB q e o À�e3zôB�XY2F^1Bh476:B�@CBIQL<:25472 S <:D S O�DH43032RZ�4�c(NFBIO 4�c�032RX16V4Ec#/1<:@j�d/?4�9G2R<C2R9;/;�
476CB>@CBIQL<:25472 S <:DWO S 0�9;/ku�2R9;/h/10HB>DH2R9G2RNR/10Ee

zK{wú��T}P�a}������® ��ýü� %}��
}����ßþ¡���>}+}��,�����
5.�:� æ ö�ù è2è0è ù æ � � �%�?�
�<$Y�%�F�����-���7/i��
+0 æ ! � �%�~}����<
&�
�<
|�
5+�������	�
�<��� J

B æ ! ���m���I�����iÇI� ����������ÊS�¢��' æ ! T æ !$#Lö ��
+0 æ ! Tûæ !�% ö J

index

va
lu

e

    2     4     6    8    10   12  14   16   18   20
0

2

4

�_2FXY8:03B q e5¢Y�&û_´�ÆlµV·�¶vº�º�±¹´�²l½1¿�¶7áY¸£·�°aÀ7¸�±³².Å�°aÂ³ÂV¶7áY¸£·�¶vÆ�°YÈTçK¶*º�ÄV´�Ê º£¸£·�±³À7¸
¶7á1¸£·�¶vÆ>°�½1¿�À�±¹·�À�Â³¶vº�Î?Â¹¶�ÇR¸
°a²V¼�·H±¹Å�Äk¸+¶7áY¸£·�¶vÆ�°�½?¿hÄV°aÂ¹ÇFÌ�À�±¹·�À�Â¹¶vºvÎY°a²t¼�¶v²V¼YÌPµ:´�±³²?¸�º�½?¿hº�ý1»V°�·�¶vº�È

¢a¤



va
lu

e
index

(a) Strict minimum.

4

2

0

va
lu

e

index
(b) Left and right minima.

4

2

0

va
lu

e

index
(c) Flat minimum.

4

2

0

�_2RX18:03B q e o �&¯G±³²t±³Æ�°�±³²�°�º£¶�·H±¹¶vº�È

B æ ! ���L�Å¢$��£�������������ÊS� ��' æ ! Töæ !$#Lö ��
+0¤�
5+�	�
�{� �L��
¥�<
+0+�§¦û���p¨�åS�M©ª���9��*	5«�
5.�+�
æ ! I æ !�% ö I¡è2è0è2I æ &*! go¬�­ Tûæ &*! g§¬�­ % ö J

B æ ! ���L�Å���p¨�åS������������ÊS� �N' æ ! Töæ !�% ö ��
+0¤�
5+�	�
�{� �L��
¥�<
+0+�§¦û¢$��£�� T ���9��*	5«�
5.�+�
æ " c"®)­ #Lö © æ " cp®)­ Iýè0è2è2I æ !$#Lö I æ ! J

B æ ! ���u��¯��B�=����������ÊS�°�N'��
5+�����g�����g�<
+0+�-*	�7�[¢$��£�� T �V��
+0����p¨�åS�1©¤�E����*�5?�
5.�+� æ " cp®)­ #Lö ©
æ " c"®)­ I¡è2è0è2I æ ! I è2è0è+I æ &*! g§¬�­ T æ &*! go¬�­ % ö J
�£<ü�
2RXY8:0HB q eg¤Cc s BKXY25^YBw/�J:0 S ZEBI@:8:0HB¾476L/?4�2R@:BI<.472FQ:BEDh/?NRN�B�ut470HBE9;/�/1<:@�@:B�47BI039G2R<:BID

476CBE2R0l4 - J�BED��&254l4�/1b?BEDhNF2R<:BE/10�472F9;B�/1<C@�Z S <:DH47/1<.4h9GBE9 S 0 - ew	�6:2FD[J:0 S ZIBE@:8C03BwZE/1<�JC0 S ZEBEDHD
<:B s J S 2F<.47D;/1D;436:B - /10H032F^1B1c s 25476 S 8C4wD�4 S 0H2R<:Xí476CB S 0H2RXY2F<L/1NWDHBE032FBED´��O S 0GB�uC/19GJ:NRB?c*254wZE/1<
J:0 S ZIBED3D�/hNF2F^YB
BENRBIZI430 S Z�/10H@:2 S X107/19 s 25476 S 8�4 s /125472F<:Xh8:<.472FN 436:BlBE<:@ S O#436:Bl@L/?47/hZ S NFNRBEZ�472 S <fe

zôBlZ�/?<�Z S 9;JC03BEDHD�/�D3BE0H2RBID ,.- Bvut4707/?ZI472F<:X�2F43D�DH43032RZ�4�c:NFBIO 4Ec:/1<:@�0H2RXY6.4�Bvu�4303BI9w/Cc:/1N S <CX
s 2F436 476:B¾4 s S BE<:@M{ J S 2R<.47DIc�/?<:@ü@:2RDHZ�/10H@:2R<:X�476:BK�d/?4hB�ut470HBE9;/ë/?<:@ü< S <M{ B�ut470HBE9;/1N*J S 2R<.43D
¿��
2RXY8:0HB q e5¢�À�e\zôBl< S s D�4�/?43B>/1<�2R9GJ S 0�4�/1<.4*J:0 S J�BE0�4 - S O#476C2RD�Z S 9;J:0HBEDHD32 S <fc:Z�/?NRNRBI@k�����Î� Ñ
�O�����iÇI���ÚÌ��(8:DHBE@\2R<K476CB>2F<:@:BvuC2F<:XG/1<:@\03B�47032FBI^?/1N S O
432R9GB�D3BI032RBIDE¿m)*6L/1J�47BE0
­VÀve

zK{wú��T}P�a}������® 0� ü� ����T�L�a���T}�~K~Y���Ã~Tå�{t����}P� �\þ±���>}+}��,���%�
5.�+� æ öIù è2è2è ù æ � �������
�<$Y�����	���-���7/
��
+0 æ ! d ù è2è0è ù æ !�² ���?���r�M*��.$m}2�
���§�F��0D�F�	�r�F�-�.
 J X�5+�³*��.$m}2�
���§�F�-�.
�� �¹�����Î���O�����iÇ|�N'"/%';� �%���F���pG
*	��
 �F��*��:�
�"�F�S�<
+0+�<*����W��´m��
+0���´ % ö �-
L�
5+�S*��.$u}:���7�o���	0����	���-���j��
+0|� �F�	�pG|�<
+0+�o¦P�W�<
?�
5+�%�,��� !K�<
.���
���	���-���7/=��'#��´ T � T ��´ % ö /4�
5+��
��	���
5+�	� æ !Nµ U æ ! U æ ! µ)¶ d �,� æ ! µ)¶ d U æ ! U æ !Nµ J
®&{������]�y �� x"'�����*��.$u}:���7�o�V�W���	�
�<���V��Gg���	�-�	*��
�<
>!����<� ���
���-*,�h/w�<�>'��h/#��
+0Y��� !q5&�1�§¦��
���	$g� /w���<��
>!
�=�@�
5|�
5+�Y��
+0��h}w�.�<
&�r�7/4�
5+�	
|�
5+�Y�
���9���@�
�-
>!H*	��$u}:���7�o���<�.
����u$Y�.
+�2�
�.
+�-* J

¢ q



· ëKë.¸�êK¹ºí�º
êw» · ¼ ½�¾�¿>À�Á Â9Ã,Â�Á+Ä�Å+Æ,Ç�È7É ¾�ÆYÄ�¾:Ê1ËwÆ,Ì�ÉNÆ,Í�ÂFÎ È�Ê;Â�ÏuÐ&Ñ½�Ò,ÂSÉNÆ+¿+Å�ÈmÉ Ó�Ð%È7ÉNÏmÂYÓoÂ Ê
É�Â�Ó æ ö�ù è0è2è ù æ ��Ô È�Ò,Âg¾�Å�È�¿+Å�ÈWÉ�ÓVÈ�Ò,Â
Ã Ð+Á<Å,Â	Ó9Õ�ÉNÆ,Ì�É Ç	Â�Ó�Õ#Ð+Æ,Ì�ÈhÖ+¿.Â�Ó�¾�Ä�Ð+Á<Á:Â�Î È�ÊrÂ Ï�Ð2Ñ
�6I o
�r}
}��P{�� T Òí/1<C@ æ ! I æ ö |#�H�6I«�ßÕ�¢
}P E� T Òô/?<:@ æ ! Tûæ ö ��}T{t�t�6I�×&Ø)Ù1ÚQ¸�»�Ø)Ù1Ø)»�Û1»�¿��OÀ
�r}
}��P{�� T Òí|#�

�6I�×&Ø)Ù=Ú�¸F» · ¹6Ø)»�Û1»�¿h�*À�6I�×&Ø)Ù=Ú�¸F»uØ)Ù=Ø)»uÛ=»�¿��OÀ
×�Ø)Ù1Ú�¸F»�Ø)Ù1Ø)»�Û1»�¿h�*À ¼ Ü�ÉNÆ,Ì�È�Ò,ÂjËwÊrÓnÈuÏgÉNÆ.É<Ï%Å+ÏÝÐ�Ä)ÈnÂ�Ê1È�Ò,Â � È�Ò�¿.¾&É<Æ�È9Ñ¢$��£��wI«�
�r}
}��P{�� T Òí/1<C@ æ !=Þ æ !�% ö |#��6I«�ßÕÛ¢

}P  æ " cp®�­ © æ ! ��}#{��û¢$��£��wIß�
}P E� T Òí��}T{t�áà4Û
íQâ#Û
í�¸�êq¹yíQº
ê#»�Û1»�¿�¢$��£��Pcq�3cD¨H9G2R<9©wÀI�
å�{.��äTåk�t�ßÕ�¢

×�Ø)Ù1Ú�¸F» · ¹6Ø)»�Û1»�¿h�*À ¼ Ü�É<Æ,Ì�È�Ò,ÂjËwÊrÓnÈuÏuÐ>Î:É<Ï%Å+ÏãÐ�Ä)ÈnÂ�Ê1È�Ò,Â � È�Ò�¿.¾&É<Æ�È9Ñ¢$��£��wI«�
�r}
}��P{�� T Òí/1<C@ æ ! U æ !�% ö |#��6I«�ßÕÛ¢

}P  æ " cp®�­ Tûæ ! ��}#{��û¢$��£��wIß�
}P E� T Òí��}T{t�áà4Û
íQâ#Û
í�¸�êq¹yíQº
ê#»�Û1»�¿�¢$��£��Pcq�3cD¨H9;/kuM©KÀ
å�{.��äTåk�t�ßÕ�¢

à4Û
íQâ#Û
í�¸�êq¹yíQº
ê#»�Û1»�¿�¢$��£��Pc
�I�p¨�åS��c
��Ì����ªÀ ¼ ä�Å�È�¿+Å�È(È�Ò,ÂgÂFÎ È�Ê;Â�ÏuÐ&Ñ
}P ,¢$��£��wIý���p¨�åS�

��}#{t� � ä(��~
ä#� ¿ æ &*! g§¬�­ c
���p¨�åS��cÎ�ÚÌ����Ic ¨HDH43032FZI4�©wÀ
{t���I{w��ä#�.~_ä(�D¿ æ " cp®�­ c
¢$��£���c
��Ì�����cD¨HNFBIO 4ª©KÀ

  �dåu¯��B�wI¡¢$��£��wÕÛ¢��a�Ã���p¨�åS� [ ¢>|#�
� ä(��~
ä#� ¿ æ ® " ^ ­ c.¯
�B��c
��Ì�����cD¨��L/?4�©KÀ��ä(��~_ä(�D¿ æ &i! g§¬F­ c
�I�p¨�åS��c
��Ì�����c ¨�032RX16V4ª©KÀ

�_2FXY8:03B q ei¤C��ï ¼.¶v²?¸�±¹ÇF¿Y±³².Å�°aÂ5Â(¶7á1¸£·�¶vÆ�°YÈ�É&Ä.¶�µV·�´1À7¶v¼V»V·�¶lµV·�´YÀ7¶vº�º�°Gº£¶�·�±¹¶vº�ñVö�þ�ÿ¹ÿ¹ÿ¹þ�ñ���°a²V¼\»Vº�¶vº�°
Å�Â¹´a½t°aÂ:Ë�°�·�±³°�½�Â¹¶��w¸£´>·�¶�µV·�¶vº£¶v²?¸&±¹¸�º+º�±���¶aÈ(ï�¸+´�».¸£µ�».¸�º+¸�Ä.¶�Ë�°aÂ³».¶vº�Î.±³²t¼V±³À7¶vº�Î.°a²V¼h¸�¿?µ:¶vº+´aÇ�¶7á1¸£·�¶vÆ�°YÈ

¢�­



�® 0� �I�Ã~+�då����L� �G{w¶f�aå�{t���

zôB�ZE/1<[/1Z�6:2RB�^YB�/�6C2RXY6:BI0(Z S 9GJ:0HBED3DH2 S <>07/k47B ,.- D3BENFBEZ�472R<CX S <:N - ZEBE0�4�/12F<[2F9;J S 0�4�/1<.4(Bvu�4303BI9w/Ce
zôBlZ S <.470 S N�436:BlZ S 9GJ:0HBED3DH2 S <K03/?47B s 25476�/�J S D325472F^1B�JL/103/19GBI47BI0�å��L/1<K2F<:ZE0HB�/1DHB S O6å�NFB�/1@CD
4 S 476CB�DHBENRBIZI432 S < S O�OPB s BI0*J S 2R<.43DEe»zôB�X12F^YB�/>@:BIQL<C2F472 S < S Of2F9;J S 0�4�/1<.4&9G2R<:2F9w/Cc?2RNFNR8:D�4707/k47BE@
2R<\�_2FXY8:0HB q e q �:476:B�@:B�QL<:25472 S < S O_2F9;J S 0�4�/1<.4�9;/ku�2R9;/�2RD�DH2R9G2RNR/10Ee

zK{wú��T}P�a}������® 0½ ü7�I�Ã~+�dåa�a�L� ��� }��T}��ëäT��þ ÿD}��.�-
&� æ ! �:'O���F�����<�7� æ öIù è2è0è ù æ � ���S��
k��� Ñ
�������*�B���D����������ÊS�¢�N'��
5+�����j�����g�-
+0+�<*	�7�����E��
+0S�
�:/s�=5+�����m��� T � T ���+/w����*�5?�
5.�+�

B æ ! ���m�~$Y�<
+�-$���$æ��$Y�.
>! æ !?"�ù è0è2è ù æ !'& /���
+0
B É �$�I�i¿ æ !*ù æ !?" À Þ åæ��
+0 É �$�I�*¿ æ !*ù æ !?& À Þ å J

�£<.478:254725^YBEN - c æ ! 2FD�/1<ë2R9GJ S 0�4�/1<.4�9G2R<:2F9h8:9 2FO�2F4�2FD�476:BG9;2F<:2R9;/1N#^?/1NR8:B S O�D S 9;B�D3BIXY9GBE<.4
æ !�"×ù è2è0è ù æ !?& c�/1<:@;476:B�BE<:@M{ J S 2R<.4�^?/1NF8:BED S Of436:2RD�D3BIXY9;BI<.4�/10HB�9h8CZ�6¾NM/10HXYBE0&476:/1< æ ! e»zôB
<CB�ut4
@:B�QL<:B>DH470H2RZ�4�c:NFBIO 4�cC032RX16V4EcL/1<:@K�d/k4�2F9;J S 0�4�/1<.4�9G2R<:2F9w/�e

zK{wú��T}P�a}������® @�	ü ± �aåk}�~1��}��Ã~+�dåa�a�L���G� }��T}��ëäT��þýÿ¥}����<
&� æ ! �:'��%���	���-��� æ öIù è2è0è ù æ � ���m�
�I���I�iÇI�D���6�������*�B���D����������ÊS�¢�N'��
5+�����j�����g�-
+0+�<*	�7�����E��
+0S�
�:/s�=5+�����m��� T � T ���+/w����*�5?�
5.�+�

B æ ! �������
���-*,�
� G��F$g���<�<���(�
5.��
 æ !?"�ù è0è2è ù æ !0#Lö ��
+0 æ !�% öIù è0è2è ù æ !'& /Q��
+0
B É �$�I�i¿ æ !*ù æ !?" À Þ åæ��
+0 É �$�I�*¿ æ !*ù æ !?& À Þ å J

zôB¾XY2F^1B¾/1<�B�uC/19GJ:NRB S O�/�D�47032FZI4�2R9GJ S 0�4�/1<.4[9;2F<:2R9�8:9 2R<��_2RX18:03B q e q ¿�/wÀ��&2R<.478:254725^YBEN - c
/
J S 2R<.4�2RD�/;DH470H2RZ�4�2R9GJ S 0H47/1<.4�9G2R<C2R9h8:9«2FO+254
2FD
/wD�470H2RZI4
9;2F<:2R9�8:9 S O+D S 9GB�D3BIXY9GBE<.4�c(/?<:@
476CB>BI<:@M{ J S 2F<.4�^1/?NR8:BID S O_436:2RD�DHBEXY9GBE<.4�/103B�9h8CZ�6�NR/103XYBI0Ee

zK{wú��T}P�a}������® "ç ü3®&{V m�í}��Ã~+�då����L� �j��}��T}��íäT��þ ÿ�}w�.�<
&� æ ! �:'O�����	���-��� æ öIù è0è2è ù æ � � ���
¢$��£��¦���6�������*�B���¦����������ÊS�æ��'����4�����Î�������	�
�
�<*,���<$m}��,���h��
&�4$Y�<
+�<$S��$g/���
+0v�
5+���������
���<
+0+�-*	�7�i���
��
+0S�
�:/s�=5+�	�
�u��� T � T �
�:/#����*�5?�
5.�:�

B æ ! �������
���-*,�
� G��F$g���<�<���(�
5.��
 æ !?"�ù è0è2è ù æ !0#Lö /
B æ ! ���u
+���-�>�"!q���V�
5.��
 æ !�% öIù è0è2è ù æ !?& /���
+0
B É �$�I�i¿ æ !*ù æ !?" À Þ åæ��
+0 É �$�I�*¿ æ !*ù æ !?& À Þ å J

¢a¦



	�6:BG@:BIQ:<:2F432 S < S O*/�032RX16V4�2R9GJ S 0�4�/1<.4l9G2R<C2R9h8:9 2FD>DH2R9G2RNR/10�� s BGD36 S s NFBIO 4>/1<C@ë0H2RXY6.4�2F9�{
J S 0H47/1<.4�9;2F<:2R9;/�2R<��
2RXY8:0HB q e q ¿ , Àve
zK{wú��T}P�a}������® "è ü3ã��P�C��}��Ã~+�dåa�a�L������}��T}��íäT��þçÿé}����<
&�=�:'q�u�F�����<�7�W� �V�E¯��B�\���6�������*�B���
����������ÊS�ã�N'w���Q� �i��
Y�<$m}��,�n�h��
&�1$Y�<
+�-$���$g/w�2�:�Q
+�:�����
���<*��h/��-��'��h/w�,�Q��� !q5&�1�-$u}w� ���h��
&�Q$%�-
+�<$S��$ J
zôBG2FNRNF8:DH4307/?43B[476C2RD�@:BIQ:<:2F432 S <j2F<ô�
2RXY8:0HB q e q ¿�Z.ÀI�T2R<.478:254725^YBEN - c(/KJ S 2R<.4�2FD�/K�L/?4>2R9GJ S 0�4�/1<.4
9G2R<:2F9h8:9¨25O#2F4�2RD S <:B S O#DHBI^YBI07/1N�BEUV8L/1NFN - 2R9GJ S 0H4�/?<V4�9G2R<:2F9w/l2R<wD S 9GB�D3BIXY9GBE<.4 æ !�"×ù è2è0è ù æ !?& e

�£<ë�_2FXY8:0HB q ei¦Cc s BGX12F^YB�/KJ:0 S ZIBE@:8C03Bh476:/?4�2R@:BI<.472FQ:BED�476CB�2R9GJ S 0�4�/1<.4
B�ut470HBE9;/KO S 0l/
XY25^YBE<³åhc�/1<:@�@CBI47BI039G2R<:BID�436:B[4 - J�B S O+B�/1Z�6�B�ut470HBE9h8C9�e�	�6:2FD�JC0 S ZEBE@C8:03B[2RD�/1<�Bvut47BE<C@:BE@
^YBI03DH2 S < S OT476:B�Z S 9;J:0HBEDHD32 S <�/1NFX S 0H2F476C9 @CBI^YBIN S J�BE@ ,.- �+07/?4H4
/?<:@\�_2R<:b � o?pYp.o � e

zôB�Z�/1<[Z S 9GJ:03BID3D
/�DHBE0H2RBED ,.- D3BENFBEZ�472R<CX�2547D#DH43032RZ�4�ckNRB�O 4�c?/1<:@�0H2RXY6.4#2F9;J S 0H47/1<.4#B�ut470HBE9;/
O S 0�/�XY2F^1BE<¥åhc&/1N S <:X s 2F436 476:B;4 s S BE<C@M{£J S 2R<.43DEc&/1<:@ü@:2FD3ZE/103@:2F<:X�436:B S 436:BE0�J S 2R<.43DEeí�£<
�_2FXY8:03B q eg­�c s B�D36 S s 476:B�D3BENFBEZ�47BE@íBvu�4303BI9w/wO S 0�476:B�@:2RD�4�/1<:ZIB³Z æ~[ 3 Z s 2F436]åæI�¤�e�� S 43B
476:/?4&476:B�03BID38:N5472R<CX[Z S 9;JC03BEDHD32 S <;9;/ - < S 4 , B�9 S < S 4 S <:2FZB�.O S 0&B�uC/19GJ:NFB1c.476:B�J S 2R<.47D æ:ê /?<:@
æ ö£ö 2R<;�_2FXY8:03B q eg­>/?03B
Z S <:DHBEZE8�472F^1B�2R9GJ S 0H47/1<.4&J S 2F<.47DEc , 8�4*476CB�^?/1NF8:B S O æ+ë 2RD]�Î��� , B�4 s BIBE<
476CB�^?/1NF8:BED S O æ:ê /?<:@ æ ö£ö e

zôB�Z�/1<ô/1Z�6:2FBI^1B¾/K6:2RX16:BE0�Z S 9;J:0HBEDHD32 S <ë03/?47B ,.- D3BINRBIZI472F<:X S <:N - DH43032RZ�4[/1<:@ëNRBIO 4�BvuK{
470HBE9;/Cc S 0 S <:N - DH470H2RZ�4w/?<:@ 0H2RXY6.4�B�ut4303BE9;/Ce 	�6:B�0HBEDH8:NF432R<:XíZ S 9;J:0HBEDHD32 S < 2RD�9 S < S 4 S <:2FZB�
6 S s BI^YBI0Ec�254�9w/ - < S 4;JC03BEDHBE0�^YB�2F<CO S 0H9w/?432 S < / , S 8C4��d/?4;/1<:@ <:BE/10e{m�d/?4G03BIXY2 S <CD S Ol/íD3B�{
UV8:BE<CZEB1c�D38CZ�6�/1DW436:B�D3BEX19;BI<V4 æ:ê ù è2è0è ù æ ö£ö 2R<\�_2RX18:03B q eg­�e

®&{������]�y 0� x"'����W*	��$u}:���7�o�(�W���	�
�<���V��GY���	�-�	*,�
�-
>!����<�����
���-*,�1�-$u}w�,�n�h��
&�1�o¦��
�
�	$g��/#���<�+�-��'��sì��,�
��� !q5&�@íE�<$m}��,���h��
&�K�o¦��
�
�	$g��/:��
+0j�
5+�s��
+0��h}����<
&�r�7/q�
5+��
g�
5+�s�
���9���@�
�<
>!Y*��.$u}:���7�o���<��
����6$Y�.
+�2�
��
+�<* J

� O s B�Z S 9GJ:0HBED3D�/¾D3BE0H2RBID ,.- D3BINRBIZI472F<:X S <CN - 476:BhNFBIO 4�/1<:@jDH43032FZI4�Bvut4703BI9w/�c s B�ZE/1NRNT2F4
476CB�¢$��£���Ç����6�U�������I�i���U£���2R9G2RNR/103N - cC25O s B�8:DHB�476:B[032FXY6.4
/?<:@�DH43032FZI4�B�ut470HBE9;/Cc s B�ZE/1NRN#2F4�476CB
���p¨�åS�]Ç����6�U�������I�i���U£+� O s B�8:D3B>DH43032RZ�4�cLNFBIO 4�c:/1<:@�032FXY6.4�B�ut470HBE9;/Cc:476:B�Z S 9;JC03BEDHD32 S <�2FD�Z�/1NFNRBI@
�IÌ������I�Ú���iÇ�£

Â¾{t~Y���Ã~Tåk{t���E}���� �w} ��}��P�:å���{Vå?å� EzôB�ZE/1<j03BIZ S 9GJ:0HBED3D�/1<í/1NR0HB�/1@ - Z S 9GJ:03BID3D3BI@jD3BI032RBID
s 2F436�/�NM/10HXYBE0�å%8:DH2R<:Xh436:BlD7/19GBl@:2FDH4�/?<:ZEB�OP8:<CZI472 S <fe&��BEZ S 9;JC03BEDHD32 S <�J:0 S @:8:ZIBED�476:BlD3/19GB
Z S 9;J:0HBEDHD3BE@üDHBE032FBED�/1D�476CBwZ S 9;J:0HBEDHD32 S < S O�476CB S 032FXY2R<:/1N�D3BI032FBED s 25476�436:B¾NM/?03XYBI0Såhe�	�6:B
Z S 9;J:0HBEDHD3BE@;D3BI032RBID�JC0 S @:8:ZEBI@w8:DH2R<:X�476CB�JC0 S ZEBE@C8:03B�2R<G�_2FXY8:03B q eg¦�6L/1D&2R<C@:2RZIBEDEc.^?/1NF8:BEDIc�/?<:@

¢ ¬



va
lu

e

0

2

4

index

R va
lu

e

0

2

4

index
(b) Left and right minima.

R va
lu

e

0

2

4

index
(c) Flat minimum.

R

(a) Strict minimum. �_2FXY8:0HB q e q ��ï Ælµ:´a·�¸�°a²?¸&Æ�±³²V±³Æ>°YÈ

index

va
lu

e

    2     4     6    8    10   12  14   16   18   20
0

2

4

�_2FXY8:03B q eg­��>ï Ælµ:´a·�¸�°a²?¸�¶7áY¸£·�¶vÆ�°�ÇR´a·�¸�ÄV¶[¼V±³º�¸�°a²VÀ7¶wð ñ>òíóaðLÊ�±¹¸�Ä1�¡��Ü1ÈhçK¶�º�Ä.´�Êª¸�Ä.¶>º�¸£·�±³À7¸
¶7áY¸£·�¶vÆ�°l½1¿�À�±¹·�À�Â¹¶vº�Î.Â¹¶�ÇR¸&°a²V¼�·H±¹Å�Äk¸+¶7áY¸£·�¶vÆ�°�½?¿�ÄV°aÂ¹ÇFÌ�À�±¹·�À�Â³¶vº�Î.°a²V¼h¶v²V¼YÌPµ:´�±³²?¸�º�½?¿�º�ý1»V°�·�¶vºvÈ

4 - J BID S O
436:B�2R9GJ S 0�4�/1<.4*J S 2F<.47D�2R<K436:B S 032FXY2R<L/?N DHBE032FBEDIe zôB�@:BE< S 47B�476:Bl<V8:9 , BI0 S O_J S 2R<.43D
2R<�/wZ S 9GJ:0HBED3DHBE@íD3BI032FBED ,.- �.c�/1<:@í/1DHD38:9GB�436L/?4
436:B - /10HBh2R<:@CB�u�BE@�OP0 S 9 ¢�4 S �Ye6zôBh8:DHB
476CBwJ:0 S ZIBE@:8:0HBw2F<��_2FXY8:0HB q eg¦ s 2F476ô9;2F< S 0l9 S @C2FQLZE/?472 S <:D�O S 0>03BIZ S 9GJ:03BID3DH2 S <fe�zôBG2R<:J:8�4
476CBhZ S 9GJ:0HBED3DHBE@íD3BI032FBED�`H8:D�4lNR2Fb1B[436:B S 0H2RXY2F<L/1N(DHBE032FBEDIe[� S 0
/wD3BINRBIZI47BI@í2R9GJ S 0�4�/1<.4�J S 2R<.4�2F<
476CBl2R<:J:8�4�Z S 9GJ:03BID3DHBE@�DHBE0H2RBEDIcC476CB>JC0 S ZEBE@C8:03B�<:BIBE@:D�4 S , Bl9 S @:25QLBE@¾4 SGS 8C47J:8�4�476:B�2R<C@:B�u
S OT476:B�J S 2R<.4�2F<�436:B S 032FXY2R<:/1N DHBE0H2RBED�2F<:DH43B�/1@ S OT476:B�2R<C@:B�u�2F<¾476:B�Z S 9;JC03BEDHD3BI@�D3BI032FBEDEe

î��
~Y���Ã~Tå�{t����}P� �Oïë	�6:B�@CBED3ZI032 , BI@ Z S 9GJ:0HBED3DH2 S < 2RD1¢$�����IÌ�� s 6C2RZ�6 9GB�/1<CDG436L/?4 s B�Z�/1<S{
< S 4�0HBEDH4 S 03B�476CB S 032RX12R<L/1N D3BI032RBID�OP0 S 9 /�Z S 9GJ:0HBED3DHBE@\^YBE0HD32 S <fe*� O s B><:BIBE@�4 S Z S <:D�47038CZI4
/1<
/1J:JC0 S u�2R9;/?47B�^YBE0HD32 S < S O#476:B S 032FXY2R<L/?N�DHBE0H2RBEDIc s BlZ�/1<K8:DHBlNR2F<:B�/10�2R<.43BE03J S NR/?472 S <fcV2RNFNR8:D�4707/k47BE@
2R<G�_2FXY8:0HB q eg§�e&��J�BEZE25QLZ�/?NRN - c s B�Z S <:<:BEZ�4*Z S <:DHBEZE8�472F^1B
2F9;J S 0H47/1<.4+J S 2R<.47D ,.- NR2F<:B�D3BIXY9GBE<.47DIc
/1<:@�/1@:@�J S 2R<.43D S <�476:BID3BhDHBEXY9GBE<.47DIe�zôB�<:Bvut4lXY2F^1B�/ , S 8C<:@ S <\476:B[@:2 ¤ BE0HBE<:ZIB , B�4 s BIBE<
476CB S 032RX12R<L/1N�D3BI032FBED�/1<:@\2F43D�03BED�4 S 0HBE@\^YBE0HD32 S <fe

®&{������]�y 0½ñðÔÊ��w�������¼��å;�B�Oò=�E�I�w�U¢�Ì3�IÌ������I�����iÇ�� ¢$��£����=���¼���p¨�åS��Ç����6�U�������I�i���¹�O�r�����I���i���
æ öIù è2è0è ù æ � �D�B� É ��å��I��ÊK���¼¢����Î�ª�B�¼�������I�*����¢2�B���i��� �O�������I�������[�����3�I�w�U���´�V�����B���6ÍB�I���I�i��� 3EöIù è0è2è 3��
£������ ��å��¥Ç����6�U��������� É ���I���i����£¥óÁå��I�;�]��å��%� & É �$�I�i�B�ÎÇ��rËI�I�hò=���I�ø�×å������I�p¨B���U�B¢¦�B� É �����I������� É
���I���i���[�$�¼�I���B¢�¢$�I�¼��å;�B�|å%ôD�×å;�B� �$���=� & ¿ æ ö���� �;ù73�ö���� �Sù É �$�I�$À T å�£

� O s B�0HBE@:8CZEB�436:B�JL/?07/19GBI43BE0�åhcW476:BI< s B�D3BENFBEZ�4¾9 S 03B�2R9GJ S 0H47/1<.4;J S 2F<V43DEc s 6C2RZ�6
8:DH8L/1NRN - NRBE/1@:D&4 S />ZIN S DHBE0�/1J:J:0 S uC2F9w/k472 S < S O�476CB S 0H2RXY2F<L/1N:DHBE0H2RBEDIe�	�6V8:DEc:/>DH9w/1NFNRBI0Oåé^?/1NR8:B

¢a§



Ø)»�â#à4ºSí · Ù
í�¸�âwà6Ø)Ù
í
é ¼ ½�¾�¿>À�Á Â9Ã,Â�Á.Ä�Å+Æ,Ç9È7É�¾�Æ%Ä�¾:Ê1ËwÆ,Ì�ÉNÆ,ÍvÉNÏY¿.¾+Ê"È§Ð:Æ�Èm¿.¾&É<Æ�ÈnÓ	Ñ
½�Ò,ÂSÉNÆ+¿+Å�ÈmÉ Ó�Ð%È7ÉNÏmÂYÓoÂ Ê
É�Â�Ó æ ö�ù è0è2è ù æ � ÕqÌ�É Ó§È§Ð+Æ,Ç	ÂjÄ�Å+Æ,Ç�È7É ¾�Æ É �$�I� Õ#Ð+Æ,Ì å Ã Ð:Á-Å,Â ÔÈ�Ò,Âg¾�Å�È�¿+Å�ÈmÉ ÓVÈ�Ò,ÂjÃ Ð:Á-Å,Â	Ó9Õ�ÉNÆ,Ì�É�Ç�Â	Ó9Õ#Ð:Æ,ÌPÈ
Ö+¿�Â	Ó�¾�Ä=È�Ò,ÂgÓoÂ Á Â�Ç�ÈnÂ	Ì³É<Ï%¿�¾+Ê;È§Ð+Æ�Èm¿�¾&ÉNÆ�ÈnÓ�Ñ
�6I�×&Ø)Ù=Ú�¸F×&Ø)º
é�í
}P E� T Òô/?<:@ æ ! Tûæ ö ��}T{t�t�6I�×&Ø)Ù1ÚQ¸�»�Ø)Ù1Ø)»�Û1»�¿��OÀ
�r}
}��P{�� T Òí|#��6I�×&Ø)Ù=Ú�¸F» · ¹6Ø)»�Û1»�¿h�*À

�6I�×&Ø)Ù=Ú�¸F»uØ)Ù=Ø)»uÛ=»�¿��OÀ
×�Ø)Ù1Ú�¸F×&Ø)º
é�í ¼ Ü�ÉNÆ,ÌPÈ�Ò,ÂjË�Ê;Ó§ÈWÉNÏY¿.¾+Ê;È§Ð+Æ�Èu¿�¾&ÉNÆ�È9Ñ�6I�¢V�
�;õ ����ö®��£��wI�¢V�
�;õ ����÷]�p¨�åS�#I%¢V�
�;õk�.��öy��£��qI�¢V�Á�;õk�.��÷]�p¨�åS�#I�¢
�r}
}��P{�� T Òí/1<C@ É �$�I�i¿ æ !�% ö�ù æ !�ø ^ @Fù c"®)­ À T å�/1<:@ É �$�I�*¿ æ !�% öIù æ !@ø6!?�	ù cp®)­ À T å�|#�

�6I«�ßÕÛ¢
}P  æ !@ø6!'�>ù cp®)­ © æ ! ��}T{t�û�;õ ����öy��£��wIß�
}P  æ !@ø6!'��úS! go¬�­ Þ æ ! ��}T{t�û�;õ ����÷]�p¨�åS�#ID�
}P  æ !@ø ^ @Fù cp®)­ Tûæ ! ��}#{t���;õk�.��öy��£��wI«�
}P  æ !@ø ^ @9úS! go¬�­ U æ ! ��}#{t�û�;õ5�.��÷
�p¨�åS�#I«�

�6I«�ßÕÛ¢
}P E� T Òô/?<:@÷�;õ ����ö®��£��Q©ª¢>/1<:@ æ ! © æ ö ��}#{t�à4Û
íQâ#Û
í�¸�êq¹yíQº
ê#»�Û1»�¿��;õ�����ö®��£���cÁ�;õ ����÷]�p¨�åS��c¦¨H9;2F<9©KÀ
}P E� T Òô/?<:@÷�;õk�.��ö®��£��Q©ª¢>/1<:@ æ ! T æ ö ��}#{t�à4Û
íQâ#Û
í�¸�êq¹yíQº
ê#»�Û1»�¿��;õ5�.��ö®��£���cÁ�;õk�.��÷]�p¨�åS��c¦¨H9w/�u;©wÀ
å�{.��äTåk�t�
×�Ø)Ù1Ú�¸F»�Ø)Ù1Ø)»�Û1»�¿h�*À ¼ Ü�ÉNÆ,Ì�È�Ò,ÂjËwÊrÓnÈmÉ<Ï%¿�¾:Ê"È§Ð:Æ�ÈmÏYÉ<Æ.ÉNÏYÅ+ÏÝÐ,Ä)ÈnÂ Ê1È�Ò,Â � È�Ò�¿�¾&ÉNÆ�È9Ñ¢$��£��wI«�7�
���p¨�åS�wI«�
�r}
}��P{�� T Òí/1<C@ø¿ æ !�% ö T æ " cp®�­ S 0 É �$�I�i¿ æ !�% ö�ù æ " cp®�­ À T å[À�|#�

�6I«�ßÕÛ¢
}P  æ " cp®�­ © æ ! ��}#{��û¢$��£��wIß�
}P  æ &*! go¬�­ Þ æ ! ��}T{t�û���p¨�åS�#ID�

}P E� T Òí��}T{t�áà4Û
íQâ#Û
í�¸�êq¹yíQº
ê#»�Û1»�¿�¢$��£��Pc
�I�p¨�åS��cD¨H9G2R<9©wÀ
å�{.��äTåk�t�ßÕ�¢

×�Ø)Ù1Ú�¸F» · ¹6Ø)»�Û1»�¿h�*À ¼ Ü�É<Æ,Ì�È�Ò,ÂjËwÊrÓnÈmÉNÏY¿.¾+Ê"È§Ð:Æ�ÈmÏ�Ð	Î:ÉNÏYÅ+ÏãÐ�Ä)ÈnÂ�Ê1È�Ò,Â � È�Ò�¿�¾&ÉNÆ�È9Ñ¢$��£��wI«�7�
���p¨�åS�wI«�
�r}
}��P{�� T Òí/1<C@ø¿ æ !�% ö © æ " cp®�­ S 0 É �$�I�i¿ æ " cp®)­ ù æ !�% ö À T å[À�|#��6I«�ßÕÛ¢

}P  æ " cp®�­ Tûæ ! ��}#{��û¢$��£��wIß�
}P  æ &*! go¬�­ U æ ! ��}T{t�û���p¨�åS�#ID�

}P E� T Òí��}T{t�áà4Û
íQâ#Û
í�¸�êq¹yíQº
ê#»�Û1»�¿�¢$��£��Pc
�I�p¨�åS��cD¨H9;/kuM©KÀ
å�{.��äTåk�t�ßÕ�¢

�_2FXY8:03B q eg¦C�[û_´�ÆlµV·�¶vº�º�±¹´�²¾µV·�´1À7¶v¼V»V·�¶aÈlçK¶>µV·�´1À7¶vº�º�°�º£¶�·�±¹¶vº�ñVö�þ�ÿ¹ÿ¹ÿ¹þ�ñ��¾°a²t¼�»Vº£¶>°�Å�Â¹´a½t°aÂfË�°�·�±ÙÌ
°�½tÂ¹¶E�í¸£´w·�¶�µV·�¶vº£¶v²?¸�±¹¸�º�º�±���¶aÈGÉ&Ä.¶[µV·�´YÀ7¶v¼V».·�¶�´�»V¸£µt».¸�º�¸�Ä.¶>Ë�°aÂ³».¶vº�Îf±³²V¼t±³À7¶vº�Îf°a²V¼�¸�¿?µ:¶vº�´aÇ&¸�Ä.¶
º£¶vÂ¹¶vÀ7¸£¶v¼;±³Ælµ:´a·�¸�°a²?¸�µC´�±5²k¸�º�È ¢aî



à4Û
íQâ#Û
í�¸�êq¹yíQº
ê#»�Û1»�¿�¢$��£��Pc
�I�p¨�åS��c
��Ì����ªÀ ¼ ä�Å�È�¿+Å�ÈmÉNÏY¿.¾+Ê"È§Ð:Æ�ÈW¿.¾&É<Æ�ÈnÓ	Ñ
}P ,¢$��£��wIý���p¨�åS�

��}#{t� � ä(��~
ä#� ¿ æ &*! g§¬�­ c
���p¨�åS��cÎ�ÚÌ����Ic ¨HDH43032FZI4�©wÀ
{t���I{w��ä#�.~_ä(�D¿ æ " cp®�­ c
¢$��£���c
��Ì�����cD¨HNFBIO 4ª©KÀ

  �dåu¯��B�wI¡¢$��£��wÕÛ¢��a�Ã���p¨�åS� [ ¢>|#�
}�  æ ® " ^ ­ I æ " cp®�­ ��}#{t� � ä(��~
ä#� ¿ æ ® " ^ ­ c�¯
�B��cÁ��Ì����Ic ¨��L/?4�©KÀ��ä(��~_ä(�D¿ æ &i! g§¬F­ c
�I�p¨�åS��c
��Ì�����c ¨�032RX16V4ª©KÀ

�_2FXY8:0HB q e ¬ �+É�ÄV±³º_âVÅ�».·�¶�±5º&À7´�²k¸�±5²?»V°�¸�±³´�²�´aÇ�ìf±¹Å�»V·�¶
�.È��1È

index

va
lu

e

    2     4     6    8    10   12  14   16   18   20
0

2

4

�_2FXY8:03B q eg§��=�*·�±¹Å�±³²t°aÂ�º£¶�·H±¹¶vº+·�¶vº£¸£´a·�¶v¼�ÇR·�´�ÆA¸�Ä.¶�À7´�Ælµt·�¶vº�º£¶v¼�º�¶�·�±¹¶vº&±³²�ìf±¹Å�»V·�¶�Ý�È³Ý�È

Êw�IÊ9�B¢�¢�ÌGNRBE/1@:D*4 S /hD39;/1NRNFBE0�@:2RD�4�/1<:ZIB , BI4 s BEBE<\476:B S 032FXY2R<L/?N /?<:@K03BIDH4 S 03BE@�DHBE032FBED´�:6 S s B�^YBI0Ec
D S 9;B�D3BI032FBED�^t2 S NR/?47B¾436:2RD�0H8:NRB?e �£< �_2FXY8:03B q egîCc s B�2FNRNR8CDH4703/?47B¾/ëDH2F478:/?472 S <�2R< s 6:2FZ�6 476CB
03BI@:8:Z�472 S < S O(å NFB�/1@CD�4 S /\NFBEDHD[/?ZEZE8C07/?43BGZ S 9GJ:03BID3D32 S <fe��£<í476:2FDlB�uC/19GJ:NRB?cT25O s BG8:D3B�476CB
@:2FDH4�/?<:ZEB>OP8:<:ZI432 S <¥Z æS[ 3 ZL/?<:@yåÝI�¦�c�436:BE<�436:B�� ö @:2RD�4�/1<CZEB , BI4 s BEBI<j476:B S 032FXY2R<L/?NfD3BI032RBID
/1<:@�2F47D�03BIDH4 S 03BI@�^YBI03D32 S <j2RD p ei¦ p.¬ ¢1e�� O s Bh8CD3B�436:B�D3/19;B>@:2FDH4�/?<:ZEB>OP8:<:ZI432 S < s 2F436yåÝI�­�c
476CBE<�476:BY� ö @:2RD�4�/1<CZEB , B�4 s BIBE<�436:B S 032FXY2R<:/1N�/?<:@�0HBED�4 S 0HBE@\D3BE0H2RBID�2FD�¢Ye o §.­ ¬ e

zK{Våk}×�C�C��}���{��E{Våk}�{t�B ]z�6:BI<�Z S 9GJ:0HBED3DH2R<:Xw/�432R9GBlD3BI032RBIDEc s B[9w/ - <CBEBE@�4 S JC03BEDHBE0�^YB
< S 4 S <:N - 2F43D�9;/�` S 0�Bvu�4303BI9w/Cc , 8C4
/1NFD S 9;/�` S 0�Z�6L/?<:XYBED S O+2547D�D3N S J B?e�� S 0�B�uC/19GJ:NRB?c 25O_476CB
S 0H2RXY2F<L/1NLD3BI032FBED�/10HBl/1DWDH6 S s <K2R<K�
2RXY8:0HB q e5¢ p cV476CBE<¾476CB�Z S 9GJ:0HBED3DHBE@�D3BI032FBEDWDH6 S 8:NF@K2R<:ZINR8:@:B
476CB;ZI2R03ZINRBI@ëJ S 2F<V43DEe�z�B�Z�/?<�2R@CBE<.4725O - 476:BID3BGJ S 2R<.47D ,.- QL<:@:2F<:X�476:BGB�ut470HBE9;/\2F<ë436:B�QL03D�4

va
lu

e 4

2

0

index

6

    2     4     6    8    10   12   14
�_2FXY8:03B q egîC�&æ(á.°aÆlµtÂ¹¶�º£¶�·�±¹¶vº+Ê�Ä.¶�·�¶�·�¶v¼V»tÀ7¸�±¹´�²�´aÇ ê Â³¶v°a¼Vº+¸£´[Â5°�·�Åa¶�·�¼V±5º£¸�°a²VÀ7¶�½:¶�¸�Ê_¶�¶v²G´a·H±¹Å�±³²V°aÂ
º£¶�·�±³¶vº�°a²V¼;·�¶vº£¸£´a·�¶v¼;º£¶�·H±¹¶vº�È�ïmÇ(Ê_¶
»Vº�¶�¸�Ä.¶�¼V±³º£¸�°a²tÀ7¶�ÇM»V²VÀ7¸�±¹´�²�ð ñlò�óað.Ê�±¹¸�Ä�� �û�1Î:¸�Ä.¶�¼V±5º£¸�°a²VÀ7¶
½:¶�¸�Ê_¶�¶v²
´a·�±¹Å�±³²V°aÂ?º£¶�·�±¹¶vº °a²V¼�¸�Ä.¶
·�¶vº£¸£´a·�¶v¼
º£¶�·�±¹¶vº�±³º�øYÈ���ø��1Ý�È(ç�Ä.¶�·�¶v°aº�±³Ç.Ê
¶�»Vº£¶
¸�Ä.¶
º�°aÆ�¶_¼V±5º£¸�°a²VÀ7¶
ÇM»V²VÀ7¸�±¹´�²hÊ�±³¸�Ä������1ÎV¸�Ä.¶�¼t±³º£¸�°a²VÀ7¶�±³º�Ý�Èx÷������?È

o1p



va
lu

e 4

2

0

index
    2     4     6    8

va
lu

e 4

2

0

index
    2     4     6    8

b) Second derivative extrema.a) First derivative extrema.�_2FXY8:03B q eF¢ p �Kû_´�ÆlµV·�¶vº�º�±¹´�²�½?¿�º£¶vÂ¹¶vÀ7¸�±³²VÅw¸�ÄV¶h±5Ælµ:´a·�¸�°a²k¸
¶7áY¸£·�¶vÆ�°K±³²�¸�Ä.¶hâV·�º�¸ Ì�¼.¶�·�±¹Ë�°�¸�±¹Ëa¶hº£¶7Ì
·�±¹¶vº�ÞM°kß&°a²V¼�º£¶vÀ7´�²t¼YÌ�¼.¶�·�±¹Ë�°�¸�±¹Ëa¶�º£¶�·H±¹¶vº�ÞR½CßHÈ

/1<:@\D3BIZ S <C@�@:BI032F^?/?432F^1BED S OT476:B�XY25^YBI<�DHBE032FBEDIe

zK{wú��T}P�a}������® rû C �,�W�S!q�"�F��
|���	���-��� æ öIù è2è0è ù æ � /(���r�~8:�r�	�W0+�����p���:�
�p�F�~���%�����	���-��� æ.ü ö ù è2è0è ù æ.ü��#Lö /
�=5+�	�
� æ.ü! I æ !�% ö [�æ ! ';� �=���F���pG%�OU|Ò [ ¢�/w��
+0~���r�i���	*��.
+0�0+�	�
�"���+�
�"�F�u� �������	���-��� æ+ü üö ù è2è0è ù æ.ü ü��#tú /
�=5+�	�
� æ ü ü! I æ ü!�% ö [Åæ ü! ';� �s� �F�	�@G��OU Ò [ o�J

zôBjZ�/?<ÛZ S 9GJ:03BID3D�/ D3BI032FBED ,.- 2R@CBE<.4725O - 2F<:X�/1NFN�D�470H2RZI4Ec�NFBIO 4Ec
/1<C@ 032RX16V4¾2R9GJ S 0�4�/1<.4
B�ut4303BE9;/�2F< 476:B�D3BI032RBID¾2F43D3BINFO�c�/1<C@ 2R< 2547D�QL03D�4�/1<:@ D3BEZ S <:@�@:BI032F^?/?432F^1B1eé� S 43B�476L/k4w476CB
@:2FDH4�/?<:ZEB�OP8C<:ZI432 S <j/?<:@�476:0HBEDH6 S NR@�O S 0
D3BINRBIZI472F<:Xw436:Bh2R9GJ S 0H47/1<.4
Bvu�4303BI9w/ S O*/;D3BE0H2RBID�9w/ -
@:2 ¤ BI0WOP0 S 9 476:B�@:2FDH4�/?<:ZEBlOP8:<:Z�472 S <\/1<:@�476:0HBED36 S NR@�O S 0W476CB>@CBE0325^?/?4725^YB1e

� O æ.ü! 2FD�/1<h2F9;J S 0�4�/1<.4
B�ut470HBE9h8:9 S OL476CB*QL03D�47{ @:BE0H2F^?/?4725^YB�D3BE0H2RBIDEcY476CBE<h476CB�Z S 9GJ:03BID3DHBE@
D3BI032FBED�2R<CZENR8C@:BED*436:B
4 s S J S 2F<.47D S O(436:B S 0H2RXY2F<L/1NdD3BI032RBIDW8:DHBE@�2R<K@:B�QL<:2F<:X æ ü! cC436L/?4W2FDEc æ ! /?<:@
æ !�% ö eë��2F9;2FNM/10HN - c#25O æ.ü ü! 2RD�/1<�2R9GJ S 0H4�/?<V4>Bvu�4303BI9h8:9è2F<�476CBKD3BEZ S <:@ü@:BI032F^?/?432F^1B1c_436:BE<�476CB
Z S 9;J:0HBEDHD3BE@\D3BI032FBEDW2F<:ZENF8:@:BED�476:B�436:03BIBl03BENR/?47BI@KJ S 2R<.47D S O#476:B S 0H2RXY2F<L/1NdD3BI032FBEDEc æ !iù æ !�% ö cL/?<:@
æ !�%:ú e

�£<��_2RXY8C03B q e5¢ p ¿�/VÀ�c s B[2RNFNR8:D�4707/k47Bl476:B>Z S 9;J:0HBEDHD32 S < ,.- DHBENFBEZI432R<:Xw/1NRN(Bvut4703BI9w/ S O�476CB
QL0HDH4�@CBE0325^?/?4725^YB1e��£<��_2RXY8C03B q eF¢ p ¿ , Àvc s BhDH6 S s 476:B[03BID38:N54 S O+DHBENFBEZI432R<:Xw/1NRN(Bvut4703BI9w/ S O�476CB
D3BIZ S <C@�@:BI032F^?/?432F^1B1e

�® 0½ �I�Ã~+�då����L�
~Y{���{w��{t���
zôBh<:B�ut4l@CBIQL<:Bh436:Bh<V8:9GBE0H2RZ�/?N
2F9;J S 0H47/1<:ZIB S O&Bvut4703BI9w/�c(/1<:@jXY25^YB�/1<í/1NRX S 0325476:9«O S 0
@:B�{
47BI039G2R<:2F<:X�436:B�2R9GJ S 0�4�/1<CZEB S O_/1NRN B�ut470HBE9;/G2F<\/�DHBE0H2RBEDIe

zK{wú��T}P�a}������® "ý ü7�I�Ã~+�dåa�a�L�T~Y{�þ x"'(�M}w�.�<
&�u� ���M���
���<*��~ì��<��'��h/m��� !q5&�h/uþ+�+�@í?�o¦��
�
�	$S��$ÿ';�,�
*	��$u}:���7�o���<�.
 �=�@�
5z���.$Y�t���������?�:'Vå%/S�
5+�	
 ���r�����
���-*,��ì��-��'��h/g��� !q5&�h/Yþ.�:�@íH�<$m}��,�n�h��
+*	�L���L�
5+�
$g��¦:�-$Y���������N���j�:'wå ';�,�V�=5+�<*	5��@�s���m�Y���
���-*,��ì��<��'��h/1�
� !q5&�h/6þ.�+�@íY�o¦��
����$���$ J

o ¢



va
lu

e

    2     4     6    8    10   12

4

2

0

index
c) Flat importance.

4

va
lu

e

    2     4     6    8    10   12

4

2

0

index
c) Left and right importance.

44 43

va
lu

e

    2     4     6    8    10   12

4

2

0

index
c) Strict importance.

11

1

33

�_2FXY8:03B q eF¢1¢Y��ï Ælµ:´a·�¸�°a²VÀ7¶vº+´aÇ�¸�Ä.¶�¶7áY¸£·�¶vÆ�°>ÇF´a·+¸�Ä.¶�¼V±³º£¸�°a²VÀ7¶[ð ñ
ò�óaðiÈ#çK¶�º�ÄV´�Êü¸�Ä.¶�º£¸£·�±³À7¸�ÎVÂ¹¶�ÇR¸�Î
·�±¹Å�Ä?¸�ÎV°a²V¼���°�¸�±³Ælµ:´a·�¸�°a²VÀ7¶WÇR´a·&¸�Ä.¶�º�°aÆl¶�º£¶�·�±³¶vº�È

�£< S 436:BE0 s S 0H@:DEc 476:BhD�470H2RZI4�¿�NFBIO 4�c�032FXY6.4�cd�d/?4�À�2R9GJ S 0H4�/?<:ZEB S O�/1<jBvut4703BI9h8:9 2RD��\25O+2F4�2RD
/
DH43032FZI4�¿�NFBIO 4EcY032FXY6.4�c1�d/k4�À_B�ut4303BE9�8:9�O S 0+Z S 9;JC03BEDHD32 S < s 2F476h436:BWå�^?/1NF8:BWBIUt8:/1N:4 S �dc , 8C4&< S 4
O S 0l/?< - å ©��de[� , D3BI0H^YB�436L/?4�436:Bh2R9GJ S 0H47/1<:ZEB S O�/1<jBvu�4303BI9h8:9 @:BIJ BI<:@:D S <í/¾DHJ BIZE25QLZ
@:2FDH4�/?<:ZEBlOP8:<:Z�472 S <Á�:2F<��_2RXY8C03B q e5¢Y¢Yc s B�D36 S s D�470H2RZI4Ec:NRB�O 4�c:0H2RXY6.4Ec:/1<:@��d/?4�2F9;J S 0�4�/1<:ZIBED*O S 0
476CBMZ æ%[ 3 ZV@:2FDH4�/?<:ZEB?e

� O /�J S 2R<.4_2RD�< S 4&/�DH43032RZ�4,¿�NFBIO 4EcY032FXY6.4�c?�L/?4�À
2F9;J S 0�4�/1<.4�Bvut4703BI9h8:9�O S 0+/1< - ^1/?NR8:B S O�åhc
s B�D7/ - 436L/?4�254�6L/?D�< S DH43032FZI4�¿PNRB�O 4�c�0H2RXY6.4Ec �d/?4�À�2F9;J S 0H47/1<:ZIB1el� S 0�B�uC/19GJ:NRB?c 476CBhJ S 2R<.4 æ:ê
2R<w�_2RX18:03B q e5¢Y¢
6L/?D*< S 0H2RXY6.4 S 0&�d/?4W2F9;J S 0�4�/1<:ZIB1c s 6:BI03B�/?DW2F43D*DH43032FZI4�2R9GJ S 0�4�/1<CZEB�2RD�¢YcC/?<:@
NRB�O 4�2R9GJ S 0H4�/?<:ZEB�2FD�¤Ce

� O s B�8CD3B�436:B�D�47032FZI4Ec NFBIO 4�c�/1<C@�032FXY6.4
2F9;J S 0H47/1<.4�B�ut470HBE9;/w2R<\Z S 9GJ:0HBED3DH2 S <�c 476CBE< s B
@:B�QL<:B�476:B�2F9;J S 0H47/1<:ZIB S O*/1<íB�ut470HBE9h8:9 /1Dl476:B�9;/ku�2R9h8C9 S O�2F43DlDH43032RZ�4�c(NFBIO 4�cf/1<:@ë032RX16V4
2R9GJ S 0H47/1<:ZEBIDEeT� O s B�8CD3B S <CN - 476:B*DH470H2RZ�4+/1<:@�NRBIO 4_B�ut470HBE9;/Cc1436:BE< s BW@:B�QL<:BW476CB*2R9GJ S 0H47/1<:ZEB
/1Dl476CBG9;/ku�2R9�8:9 S O�436:B�DH470H2RZ�4�/?<:@íNRBIO 4�2F9;J S 0�4�/1<:ZIBEDIe�� S 0lZ S <.^YBI<:2RBI<:ZEB?c s B;@CBIQL<:B�476CB
2R9GJ S 0H47/1<:ZEB S O�476:B�BE<:@S{£J S 2R<.47DG/1D;2R<CQ:<:2F4 - c s 6:2FZ�6 9;BE/1<:D�476L/k4 s B�/?N s / - D;2R<:ZINR8:@:B�476CB
BE<C@M{£J S 2R<.43D�2R<\/GZ S 9GJ:03BID3D3BI@�DHBE0H2RBEDIe

zôB�< S s XY25^YB , /1DH2RZlJ:0 S J�BE0H432RBID S O
436:B�2R9GJ S 0�4�/1<CZEBEDIe

®&{������]�y @�
B ÿ(
��o¦��
�
�	$S��$ 5.���m�Y���
���-*,�E�-$u}w�,�n�h��
+*	�g��'Q��
+0P�.
+� G���'Q�@�s���m�Y���
���-*,�E�§¦��
����$���$ J
B ÿ �<�>'��Vì���� !q5&�@íg�o¦��
�
�	$S��$ 5.�������<�>'��Vì���� !q5&�@íg�<$m}��,���h��
+*����6')���n�
5+����$Y�,����/1�N'Q��
��o¦��
�
�	$S��$

5.�>�m�~�<�>'���ì���� !K5&�@íY�<$m}��,�n�h��
+*	�9/4�
5+�	
v���s� �u�	�@�
5+���E���<��'��Vì��
� !q5&�@íY�,�6�	�
�
�<*��E�o¦��
�
�	$S��$ J
B ÿãþ.�:�(�§¦��
���	$S��$ 5.�>�g�vþ+�+�(�<$m}��,�n�h��
+*	���(')���n�
5+�	�
$%�,�
��/O�@�(5.�>�Y
+�P���
���-*,�h/O�<�>'��h/s�,�V��� !q5&�

�-$u}w� ���h��
+*�� J

oYo



index

va
lu

e

    2     4     6    8    10   12  14   16   18   20
0

2

4 ail
lma rma

a

dist (    ,     )ia alm ia dist (    ,     )armia

ir

�_2FXY8:03B q eF¢ o � û�´�Ælµt».¸�°�¸�±¹´�²ª´aÇ;¸�Ä.¶�º£¸£·�±³À7¸j±³Ælµ:´a·�¸�°a²tÀ7¶ô´aÇw° Æ>±³²V±³Æ
»VÆ�Î�°aºj¼.¶vº�À7·�±¹½:¶v¼ª±³²
�d¶vÆ>Æ�°��.È��1È É ´ ¼.¶�¸£¶�·HÆ�±³².¶ô¸�Ä.¶�±5Ælµ:´a·�¸�°a²VÀ7¶í´aÇGñ�!mÎ�Ê_¶ ±³¼.¶v²?¸�±¹ÇF¿ ¸�Ä.¶ Æ�°Eá.±³Æ�°aÂ[º£¶�Å�Æl¶v²?¸�º
ñ !?" þ�ÿ¹ÿ¹ÿ¹þ�ñ !$#Lö Î:°a²V¼wñ !�% ö þ�ÿ¹ÿ¹ÿ¹þ�ñ !?& Ê�Ä.´�º£¶�ËE°aÂ³»V¶vº�°�·�¶�º£¸£·�±³À7¸�Â³¿�Åa·�¶v°�¸£¶�·*¸�Ät°a²;ñ ! ÎC¼.¶�¸£¶�·HÆ�±³².¶�¸�ÄV¶�Æ�°Eá.±ÙÌ
Æ�°aÂYË�°aÂ³».¶vº(ñ ")( °a²V¼lñ�&*(í´�²�½:´a¸�Älº�±³¼.¶vº�´aÇ:ñ�!mÎk°a²V¼lÀ7´�Æ�µt».¸£¶+¸�Ä.¶+±³Ælµ:´a·�¸�°a²tÀ7¶_´aÇCñ�!:°aº(¸�Ä.¶+º�Æ>°aÂ³Â¹¶�·
´aÇ(¼V±³º£¸�°a²tÀ7¶vº]+.-2/ × ÞMñ�!mþ�ñ ")( ß_°a²V¼¹+.-0/ × ÞMñ�!mþ�ñ�&*(�ßHÈ

zôBWXY25^YB*/�D32R9GJ:NFB�J:0 S ZIBE@:8C03B*O S 0
@:BI43BE0H9;2F<:2R<:X�476:B*DH470H2RZ�4+2R9GJ S 0H4�/?<:ZEB S O�/
9G2R<:2F9h8:9\c
DH47/?47BI@w/?D*/lNRBI9;9;/Ce®z�B�2FNRNR8CDH4703/?47B�476:2FD+J:0 S ZEBI@:8:03B�2R<G�_2FXY8:0HB q eF¢ o �V@:BI43BE039G2R<C2R<:X�436:B�DH470H2RZ�4
2R9GJ S 0H47/1<:ZEB S O�/�9;/ku�2R9h8:9 2RD�DH2R9G2RNR/10Ee

®&{������]�y "ç ü ± �aåk}�~1� }��Ã~+�dåa�a�L�T~Y{�þ ���>}+}w�,��� �
5.�+� æ ! ���³�{�	�
�
�<*��P$%�-
+�<$S��$Y/~��
+0 �-�,�
æ !�"×ù è2è0è ù æ !$#Lö ��
+0 æ !�% öIù è0è2è ù æ !'& �&���
5+��$g��¦:�-$Y�����F�§!q$Y�	
&�r���
�y�
5+�P�<�>'�����
+0y�
�y�
5+�P��� !q5&�W�:' æ !
�=5+�,���u�����N�����4���
�O�	�
�
�<*��
� G�!q�
���+�
�	�=�
5.��
 æ ! J�� �,� æ ")( �&���
5+�i$Y�9¦:�<$g���:���������O��$Y�.
>! æ !�"�ù è2è0è ù æ !$#Lö /
��
+0P�-�,� æ &*( �&�Y�
5+�j$Y�9¦:�<$g�������������u��$%��
>! æ !�% ö�ù è2è0è ù æ !?& �=�
5+�	
./6�
5+�W���
���-*,���<$m}��,�n�h��
+*	�j�:' æ ! ���
�	�2�������
���
5+�Y$Y�<
+�-$���$ �+'4�
5+�g0+�����h��
+*	��� É �$�I�i¿ æ !Où æ ")( ÀW��
+0 É �$�I�*¿ æ !iù æ &*( À J

zôBGZ�/1<ô8:D3B;D32R9G2RNR/10�J:0 S ZIBE@:8C03BED>O S 0�@:BI43BE0H9;2F<:2R<:XK436:BwNFBIO 4�c#0H2RXY6.4�c
/1<:@ë�d/?4>2R9GJ S 0e{
4�/?<:ZEBID S O+476:B�9;2F<:2R9;/�/1<:@j9;/ku�2R9;/Ce,zôBhD�4�/?43B�476:B�03BEDH8:NF43D
O S 0�476:BhNFBIO 4
/1<:@��d/k4�2R9GJ S 0e{
4�/?<:ZEBID S O
9G2R<:2F9w/;�.436:B S 476:BI0�J:0 S ZEBI@:8:03BID
/?03BlD32F9;2FNM/10Ie

®&{������]�y "è ü3®&{V m�G}��Ã~+�då����L�
~Y{9þ±���>}+}����F�%�
5.�+� æ ! � �W�g���
���-*,���,�s�<��'��4$Y�<
+�-$���$g/���
+0P�-�,�
æ !�"×ù è2è0è ù æ !$#Lö ���m�
5+��$Y�9¦:�<$g���,�F�§!q$Y�	
&���
�S�
5+���<�>'��Q�:' æ ! �65+���F�j�����������O�����i���
���<*��
� Gu!q���9�:�
�����
5.��

æ ! /#��
+0 æ !�% öIù è2è2è ù æ !?& �&�u�
5+�W$g�9¦:�<$g��� ���o!q$Y�	
&�4�
�~�
5+����� !q5&�1�+' æ ! �=5+�,�F�j���������7�i������
+�m�F$g���<�<���
�
5.��
 æ ! J x"'6���<�����������7�g��$%��
>! æ !�% öIù è0è2è ù æ !?& ���
�Y�	�
�
�<*,�
� Gv!q�
���+�
�	�m�
5.��
 æ ! /i�
5+�	
 æ ! 5.�>�Y
+�M�-��'��
�<$m}��,���h��
+*�� J

	 �
5+�	�§�=������/��<��� æ & ­ ���t�
5+�{8:�r�	�%}w�.�<
&�S��$%�.
>! æ !�% öIù è2è2è ù æ !?& �=���
5������N���y�	�2�����u�
� æ ! J
C ���n�
5+�	�
$%�,�
��/E�<��� æ ")( �&�P�
5+��$g��¦:�-$Y���6���������Y��$Y�.
>! æ !�"�ù è2è0è ù æ !$#Lö /6��
+0M�-�,� æ &*( �&�P�
5+��$g��¦��
�<$g���(�����N������$%�.
>! æ & ­ % öIù è0è2è ù æ !'& J xp'O�F��$%�H������������$Y�.
>! æ !�% öIù è2è0è ù æ & ­ #Lö ����
+�³��$g���-�<�	�%�
5.��

9G2R<
¿ æ "�(,ù æ &*( À�/O�
5+�	
 æ ! 5.�>�g
+���<��'��i�-$u}w�,�n�h��
+*	�����2�
5+�	�§�6� �F�9/s�@�r�g�<�>'��i�<$m}��,�n�h��
+*	��� �g���2�����Q�
�
�
5+�g$%�-
+�<$S��$ �:'6�
5+�Y0+� �	�h��
+*	�7� É �$�I�*¿ æ !*ù æ "�( ÀW��
+0 É �$�I�i¿ æ !*ù æ &*( À J

o ¤



®&{������]�y rû ü3ã��P�C�¾}��Ã~+�dåa�a�L�T~Y{9þ°���>}+}w�,���~�
5.�+� æ ! � �j�%���
���-*,�h/��-��'��h/6��� !q5&�h/4�,�(þ+�+�E$Y�<
+���
$S��$Y/���
+0��-�,� æ !�"×ù è2è0è ù æ !$#Lö ��
+0 æ !�% öIù è2è2è ù æ !?& ���j�
5+�u$g��¦:�-$Y�����F�§!q$%��
&�r���
�P�
5+�m�<�>'��=��
+0P�
�~�
5+�
��� !q5&�=�:' æ ! �=5+�,���Y���������7�i�����W
+�j��$g���-�<�	���
5.��
 æ ! J xp'#���<�q�����������i��$Y�.
>! æ !�"×ù è2è2è ù æ !$#Lö �����(���
���<*��
� G
!q�
���+�
�	�W�
5.��
 æ ! /��,�(���<�1�����������j��$Y�.
>! æ !�% öIù è0è2è ù æ !?& ���
�j���
���-*,�
� GP!q�
���+�
�	�W�
5.��
 æ ! /E�
5+��
 æ ! 5.���

+��þ+�+�O�-$u}w�,�n�h��
+*	� J

	 �
5+�	�§�=������/i�<�,� æ " ­ �&���
5+�P�e�����s}��.�-
&�(��$Y�.
>! æ !�"Úù è0è2è ù æ !0#Lö �=���
5z�������������2�����6�
� æ ! /s��
+0
æ & ­ ���L�
5+�?8+�)���W}����<
&�u��$Y�.
>! æ !�% ö�ù è2è2è ù æ !?& �=���
5����������v���2�����i�
� æ ! J C ���n�
5+����$Y�,����/��<�,� æ "�(
���t�
5+�]$g��¦:�-$Y���j�����N���H��$Y�.
>! æ !�"Úù è0è2è ù æ " ­ #Lö /���
+0 �-�,� æ &i( ���t�
5+�z$Y�9¦:�<$g�������������y��$%��
>!
æ & ­ % öIù è2è0è ù æ !?& J x"'s���.$Y�H�����N������$%�.
>! æ " ­ % öIù è2è0è ù æ !$#Lö �,�u��$%��
>! æ !�% ö�ù è2è0è ù æ & ­ #Lö ����
+�M�F$g���<�<���
�
5.��
ô9G2R<Á¿ æ ")(�ù æ &i( À7/~�
5+��
 æ ! 5.�>�?
+�¥þ.�+���-$u}w�,�n�h��
+*	���P�2�
5+���o�=������/S�@�r�Hþ.�+���-$u}w�,�n�h��
+*	�y���
�	�2�������
���
5+�Y$Y�<
+�-$���$ �+'4�
5+�g0+�����h��
+*	��� É �$�I�i¿ æ !Où æ ")( ÀW��
+0 É �$�I�*¿ æ !iù æ &*( À J

	�6CB*O S NRN S s 2R<:X�J:0 S J BI0H472FBED S Od2R9GJ S 0H4�/?<:ZEB+^?/1NR8CBED_0HB�/1@C2RN - O S NRN S s OP0 S 9�476:B*J:0 S ZEBI@:8:03BID
O S 0�Z S 9;JC8C472F<:Xh476:B�2F9;J S 0H47/1<:ZIB1e

®&{������]�y "ý
B xp'���}w�.�<
&�65.�>�E�	�
�
�<*,�(ì��-��'��h/���� !K5&�h/1þ.�:�@íg�-$u}w�,�n�h��
+*	�g';�,�Q���.$Y��0+�����h��
+*	�Y')��
+*,�
�-�.
./=�
5+��
��@�

5.�>���	�
�
�<*���ì��-��'��h/1�
� !q5&�h/6þ.�:�@íY�-$u}w�,�n�h��
+*	�S';� ����
	G��2�
5+�	�O0+�����h��
+*	�S')��
+*,�
�<��
 J
B xp'1�Y}w�.�<
&�E5.�>�u��� !q5&�E�-$u}w� ���h��
+*���/s�
5+�	
v���E5.�>�j
+�P�<�>'��E�<$m}��,���h��
+*������F�-$%�-�-���
� G�/6�N'=�Y}����<
&�

5.�>�u�<�>'��s�-$u}w� ���h��
+*���/��
5+�	
��@�s5.���m
+�P��� !q5&���<$m}��,�n�h��
+*	� J
B xp':�i}����<
&�w5.�>�s�(���
���-*,�w��
+0��<�>'��=ì���� !q5&�@í(�<$m}��,�n�h��
+*	�9/��
5+�	
j���r�6���
���-*,���<$m}��,�n�h��
+*	�i���1���
���<*��
� G

��$Y���<�-�	�(�
5.��
��@�r�u�-��'��(ì��
� !q5&�@í%�<$m}��,���h��
+*�� J
B xp'W�L}��.�-
&�%5.���v�³�	�
�
�<*��S��
+0¥þ.�:�Y�-$u}w�,�n�h��
+*	��/��
5+��
 �@�r�����
���-*,�S�<$m}��,���h��
+*��³���P���
���<*��
� G

��$Y���<�-�	�(�
5.��
��@�r�jþ.�+�s�-$u}w� ���h��
+*�� J
B xp'=�S}��.�-
&�E5.�������<��'��Wì���� !q5&�@í���
+0?þ+�+�i�<$m}��,���h��
+*���/E�
5+��
|�@�r�g�<��'��Wì���� !q5&�@í~�-$u}w� ���h��
+*������

���
���-*,�
� G��F$g���<�<���(�
5.��
��@�r�jþ.�:�s�<$m}��,�n�h��
+*	� J
zôB><:B�ut4�DH6 S s 476L/k4�cd2FO s B[@:BIQL<CBh/;<CB s @:2FDH4�/?<:ZEB�OP8:<:Z�472 S <\436:0 S 8CXY6�/GNR2R<CB�/10�Z S 9�{

, 2F<L/?472 S < S O�@:2FDH47/1<:ZEBIDEc(476CBE< s B�ZE/1<íZ�/1NFZE8:NR/?47B>476:B�2F9;J S 0H47/1<:ZIB S O�B�ut470HBE9;/¾O S 0
476CB�<:B s
@:2FDH4�/?<:ZEB , /1DHBE@ S <�476:B�2F9;J S 0H47/1<:ZIBEDhO S 0h436:B S 032FXY2R<L/?N�@:2FDH47/1<:ZEBIDEeü	�6:2FD�03BEDH8:NF4G6:BINRJ:Dh4 S
03B�{£Z S 9;JC8C47B�436:B�2R9GJ S 0�4�/1<CZEB S O
B�ut470HBE9;/hO S 0�8:D3BI0e{ @:BIQL<CBE@�@:2FDH47/1<:ZEBlOP8:<CZI472 S <:DIe

o?q



®&{������]�y �
 ���>}+}w�,�F�{�
5.�+� É �$�I� ö�ù è0è2è ù É �$�I�"lL�>���y0+�����h��
+*	�z')��
+*,�
�-�.
 �H';�,���
�����u�����N�����7/%��
+0
k\¿�¸ ö�ù è0è2è ù ¸+l�À4���4��0+� �	�h��
+*	���n*	��$u}w�,�F���
�<�.
j')��
+*,�
�<��
 J ���>}+}w�,�F�(')���n�
5+���Q�
5.�+���
5+�4�	�
�
�<*��1ì��-��'��h/K�
� !q5&�h/
þ.�:�@íW�-$u}w� ���h��
+*��m�+'q�V!K�"�F�	
Y�o¦��
�
�	$g��� }w�.�<
&�1';�,���
5+� É �$�I� ö 0+� �	�h��
+*	��� ��� ö /#�@�r�s���
���-*,�Oì��<�>'��h/��
� !q5&�h/
þ.�:�@í��<$m}��,�n�h��
+*	��';� � É �$�I� ú ���
� ú /=��
+0P���v�.
 J X�5+��
./O�
5+���	�
�
�<*��uì��<�>'��h/���� !q5&�h/Oþ.�+�@í��-$u}w� ���h��
+*��
�:'6�
5+���V}w�.�<
&�O';�,�V�
5+�g0+� �	�h��
+*	�S')��
+*,�
�-�.
�k\¿ É �$�I� ö ¿ æ ù�3 À ù è2è2è ù É �$�I�@l.¿ æ ù�3 ÀªÀu����k»¿�� ö�ù è0è2è ù �	l�À J

�£< �_2FXY8:0HB q e5¢a¤Cc s BKXY2F^1B�/�O�/1DH4�JC0 S ZEBE@C8:03BKO S 0hZE/1NRZI8:NM/k472R<CX�476CBKDH470H2RZ�4�c&NRB�O 4�c+032FXY6.4�c
/1<:@ �d/?4;2R9GJ S 0H4�/?<:ZEBID S O�/1NRN�9G2R<C2R9;/�2R< /ëD3BI032RBID���476:B�J:0 S ZEBI@:8:0HB�O S 0G@:BI43BE0H9;2F<:2R<:Xí476CB
2R9GJ S 0H47/1<:ZEBID S O*436:B�9w/ku�2F9w/K2RD�DH2R9G2RNM/?0��#¥ S 436ôJC0 S ZEBE@C8:03BID�038C<�2R<ëNR2F<:B�/?0�472R9GB1c#/?<:@�8:DHB
476CB¾9;BI9 S 0 - 2R< J:0 S J S 0H432 S <ë4 S 476CB¾<V8:9 , BE0 S O�Bvu�4303BI9w/;��476L/k4�2RDIc�2FO�436:B S 032FXY2R<:/1N+D3BI032RBID
2R<CZENR8C@:BED
ÒíJ S 2R<.47D�/?<:@�� S OT476:BI9 /103B�Bvu�4303BI9w/Cc:436:BE<�476CB>JC0 S ZEBE@C8:03BID�0H8:<�2F<���¿×Ò
À�472F9;B
/1<:@\8:DHB���¿��¹À*9GBE9 S 0 - e

	�6CBwJ:0 S ZIBE@:8:0HBw2F< �_2FXY8:03B q e5¢a¤\Z S 9GJ:8C43BED�476:B;2R9GJ S 0�4�/1<CZEBED S O�/1NRN+9G2R<:2F9w/¾2F< S <CB
JL/1DHDw476C0 S 8:X16 476:B�D3BE0H2RBIDEe z�6:BI< 2F4¾2F@:BE<.432FQLBID¾/�9G2R<:2F9h8:9 æ ! c�254¾J:8�47D¾2547Dw2F<:@:Bvu � S <
DH47/1Z�b�� ö c�/1<C@í/1@:@:D�2F4�4 S 436:B�NF2RDH4�� S O�/1NFNT9G2R<C2R9;/CeW	�6:BhJC0 S ZEBE@C8:03B�436:BE<jJC8C47D�@C2 ¤ BE03BI<.4
9;/ku�2R9;/1N�^?/1NF8:BEDKZ S 030HBEDHJ S <C@:2R<:Xü4 S æ ! ¿��
2RXY8:0HB q e5¢ q À S <ÛDH47/1Z�bVD�� ú�ù � 8 c�/?<:@�� 8 e 	�6:B
^?/1032R/ , NFBr��Í�Z S 030HBEDHJ S <C@:D�4 S 436:B�^?/1NF8:B æ ")@ ¿��_2FXY8:0HB q e5¢ q Àvc�/?<:@j2RD�J:8C4 S <�DH47/1Z�b�� ú e
	�6:B
^?/1NR8CBED æ &*( /1<:@ æ ")( 2R<�¿��
2RXY8:0HB q e5¢ q À(/103B&J:8�4 S <>DH47/1Z�bVD�� 8 /1<:@�� : 03BID3J�BEZI432F^1BEN - eºz�6:BI<�476CB
J:0 S ZIBE@:8:0HBlNM/?43BE0�03B�/?Z�6:BED�476CBlBE<:@ S O(436:Bl2R<.47BI0H^?/1N æ !iù è2è0è ù æ !?& ¿��_2RXY8C03B q eF¢ q À�cC254W0HBE9 S ^1BED�476CB
J S 2R<.4 æ ! OP0 S 9«436:B�DH4�/?Z�b�/?<:@�ZE/1NRZI8:NM/k47BED�2547D�2R9GJ S 0H47/1<:ZEBIDEe z�B>@:BI< S 47B�D�47032FZI4�2R9GJ S 0H47/1<:ZEB
S O�/1<�Bvu�4303BI9h8:9 æ ! /?D��I�Ú���iÇI� Ñ ���6� ! c&NRB�O 4h2F9;J S 0H47/1<:ZIB¾/1D�¢$��£�� Ñ ���6� ! c�0H2RXY6.4�2R9GJ S 0�4�/1<CZEB¾/?D
���p¨�åS� Ñ ���6� ! cd/1<:@K�d/k4�2R9GJ S 0�4�/1<CZEBl/1Ds¯��B� Ñ ���6� ! e+�£<��
2RXY8:0HB q e5¢�­�c s B�D36 S s 436:Bl2R9GJ S 0H47/1<:ZEB
S O
B�ut470HBE9;/G2F<\/�@CBE0325^?/?4725^YBlD3BI032FBEDEe

� O s B�/?03B�2R<.47BI03BED�47BI@�2R<�476:B�Z�6L/1<:XYBID S O:436:B*DHN S J�B S Od/�X12F^YBI<�DHBE032FBEDIc s B*Z�/1<[@:BI43BE039G2R<CB
476CB\2F9;J S 0�4�/1<:ZIB S O�B�ut470HBE9;/ë2F<ü436:BKQL03D�47{ @:BE0H2F^?/?4725^YB\/1<:@üDHBEZ S <:@M{£@CBE0325^?/?4725^YB\D3BE0H2RBIDEcW/?<:@
/1DHD32RX1<G0HBEDHJ BIZI4725^YB�2R9GJ S 0H47/1<:ZEBID_4 S 436:B�J S 2R<.47D S O�476CB S 032FXY2R<L/?N�DHBE032FBEDIe�� O æ.ü! 2FD&/1<�B�ut470HBE9h8:9
2R<�436:B�QL03D�47{ @:BE0H2F^?/?4725^YB�DHBE032FBEDIc#436:BE< s B;/?D3D32FXY<í2F43D�2R9GJ S 0H4�/?<:ZEB�4 S 476:Bh4 s S J S 2F<V43Dl2R<j476CB
S 0H2RXY2F<L/1N
DHBE0H2RBED\8:DHBE@ª2F<é@CBIQL<:2F<:X æ+ü! c
476L/k4�2FDEc
4 S æ ! /1<:@ æ !�% ö e �t2R9G2RNM/?03N - c�2FO æ.ü ü! 2FD\/1<
B�ut4303BE9�8:9 2R<j476:BGD3BIZ S <C@ @:BE0H2F^?/?432F^YB?cT436:BE< s Bw/1D3DH2RXY<ë2F43D�2R9GJ S 0�4�/1<CZEBh4 S 476CB;J S 2R<.43D æ ! c
æ !�% ö c+/1<C@ æ !�%:ú e zôBwZ S 9 , 2F<:B;436:B¾2R9GJ S 0H47/1<:ZEBID S OW476:B S 032FXY2R<L/?N+D3BE0H2RBIDEc�QL0HDH4h@CBE0325^?/?4725^YB1c
/1<:@\D3BIZ S <C@�@:BI032F^?/?432F^1B ,V- 4�/1bV2R<CX�436:B�9w/�uC2F9h8:9 O S 0W476CBED3B>2R9GJ S 0H47/1<:ZEBIDWO S 0�B�/?Z�6�J S 2R<.4Ee

o ­



×�Ø)Ù1Ú�¸FØ)»�â#à6ºMí · Ù®ìÁê ¼ß½�¾�¿>À7Á Â�Ã,Â�Á�Ä�Å+Æ,Ç�È7É�¾&ÆSÄ�¾+ÊQË�Æ,Ì�É<Æ,ÍMÉ<Ï%¿�¾+Ê;È§Ð+Æ,Ç	Âg¾�Ä4Ð:Á-ÁqÏYÉ<Æ.ÉNÏuÐ&Ñ
½�Ò,ÂSÉNÆ+¿+Å�ÈmÉ Ó�Ð%È7ÉNÏmÂYÓoÂ Ê
É�Â�Ó æ ö�ù è0è2è ù æ ��Ô È�Ò,Âg¾�Å�È�¿+Å�ÈWÉ�ÓVÈ�Ò,ÂÉNÆ,Ì�É Ç	Â�ÓmÐ+Æ,Ì|ÉNÏY¿.¾+Ê;È§Ð+Æ,Ç	Â�ÓW¾�Ä�Ð+Á<ÁqÏgÉNÆ.É<Ï�Ð2Ñ
2R<C2F472R/1NR2F�EB�/1<�BE9GJC4 - D�4�/1Z�b�� ö S O
2R<:@:2FZEBID S O_9G2R<C2R9;/
2R<C2F472R/1NR2F�EB�BE9GJC4 - D�4�/1Z�bVD�� ú c�� 8 cd/1<:@�� : 4 S 6 S NF@\@C2 ¤ BE03BI<.4�9;/ku�2R9;/1Nd^?/1NR8:BID S O
9;2F<:2R9;/
2R<C2F472R/1NR2F�EB�/1<�BE9GJC4 - NF2R<:b?BE@�NR2FDH4�� 4 S 6 S NR@¾436:B�J S 2F<.47D�2R<¾436:B S 03@:BI0 S O
436:BE2F0�2R<:@C2RZEBID�6I�¢V�
¢$��£��wI%¢V�
��Í(I æ ö
�r}
}��P{�� T Òí|#�

�r}
}��P{�� T Òí/1<C@ æ !=Þ æ !�% ö |#��6I«�ßÕÛ¢
}P  æ " cp®�­ © æ ! ��}#{��û¢$��£��wIß�

}P ,¢$��£��Q©é¢l��}T{t�áâ#Û®é! [ »�Ø)Ù1Ø)»�Û1»�¿e¢$��£�� ù ��Í�À
  �dåu¯��B�wI¡¢$��£��KÕ�¢>���³� [ ¢â#Û®é" [ »�Ø)Ù1Ø)»�Û1»�¿@¯��B� ù æ ¯��B� À
}P E�O©°¢$��£��#/1<:@?� T Òj��}T{t�áâ#Û®é! [ »�Ø)Ù1Ø)»�Û1»�¿�� ù ��ÍIÀ�6I«�ßÕÛ¢
�r}
}��P{�� T Òí/1<C@ æ ! U æ !�% ö |#�H�6ID�UÕ�¢
��Í(I æ ! �q�6I«�ßÕÛ¢B�Á¢$��£��wI«�

�r}
}��P{#� ö 2RD�< S 4�BI9;J�4 - |T���Í(I�â#à4â�¸F»�Ø)Ù1Ø)»�Û1»�¿���ÍIÀ
â#Û®é" �¸�»�Ø)Ù1Ø)»�Û1»�¿h� ù ��Í�À ¼ $=Å,ÓFÒ � È�Ò�¿.¾2ÉNÆ�Èi¾�Æ�Èn¾~È�Ò,ÂYÓnÈ§Ð,Ç&%�Ñ
�r}
}��P{#� ö 2RD�< S 4�BI9;J�4 - /1<:@ æ ! T íQà4â[¿'� ú À
��Í(I�â#à4â�¸F»�Ø)Ù1Ø)»�Û1»�¿���ÍIÀ

}P �� 8 2RD�< S 4�BE9GJC4 - ��}#{t��íQà4â®¿'� 8 ÀOI ��Í
â#Û®é" �¿'� öIù �*ÀI�wâ#Û®é" �¿'� ú.ù ��Í�Àp�#â#Û®é! �¿'� 8.ù æ ! À
}P �� : 2RD�< S 4�BE9GJC4 -

��}#{t�áâwÛ®é! �¿(� :�ù 9w/kuÎ¿�íQà4â
¿'� : À ù ��Í�À
{t���I{|â#Û®é" �¿'� :�ù ��Í�À��

/1@:@ æ ! 4 S 476:B�BI<:@ S O
436:B�NR2RD�4
�
â#à4â�¸F»uØ)Ù=Ø)»uÛ=»�¿���Í�À ¼ $K¾�¿YÈ�Ò,Â~¿.¾&É<Æ�È�Ð+Æ,Ì�Ó§Â�ÈVÈ�Ò,Â�É<Ï%¿�¾:Ê"È§Ð:Æ,Ç�Â	Ó�Ñ��Í(I é�êÔíw¸FØ)»�â#à4ºSí · Ù®ìÁêÔéw¿�â#à6â¼¿(� ö À ù â#à4â[¿(� ú À ù â#à4â¼¿'� 8 À ù â#à6â¼¿(� : À ù ��Í�À
å�{.��äTåk����Í

é�ê�í�¸FØ)»�â#à6ºMí · Ù®ìÁê
¿�� ù ¢�� ù �I� ù ¢��3� ù ��Í�À ¼ )�Â9ÈuÉNÏY¿.¾+Ê"È§Ð:Æ,Ç�Â	Ó�Ñ
}P  æ ! T ¢���/1<:@ æ ! T ������}#{t�ç�I�Ú���iÇI� Ñ ���6� ! IÛ9G2R<
¿ É �$�I�*¿ æ !*ù ¢��[À ù É �$�I�i¿ æ !*ù ���nÀ7À
}P  æ ! T ¢���/1<:@5��� T ��Í���}#{t�û¢$��£�� Ñ ���6� ! IÛ9;2F<Á¿ É �$�I�*¿ æ !*ù ¢��[À ù É �$�I�i¿ æ !Où ��Í�À7À
}P  æ ! T ����/1<:@5¢�� T ¢��3�*��}#{t�û���p¨�åS� Ñ ���6� ! Ié9G2R<Î¿ É �$�I�i¿ æ !Où ¢��3�7À ù É �$�I�Ú¿ æ !*ù ���[ÀªÀ
}P ,¢�� T ¢��3�W/1<:@5��� T ��Í���}#{t�³¯
�B� Ñ ���6� ! IÛ9G2R<Á¿ É �$�I�i¿ æ !*ù ¢��3�eÀ ù É �$�I�i¿ æ !*ù ��Í�ÀªÀ
}P ,��Í T ¢��%��}#{��û��Í(I¡¢��
å�{.��äTåk����Í

�_2FXY8:03B q e5¢a¤C�hïmÆ�µC´a·�¸�°a²VÀ7¶[À�°aÂ³À�»tÂ³°�¸�±¹´�²�µt·�´1À7¶v¼t».·�¶aÈ�çK¶hµV·�´YÀ7¶vº�º�°wº£¶�·�±³¶vº�ñtö�þ�ÿ¹ÿ¹ÿ¹þ�ñ��\°a²t¼�»Vº�¶[°
Å�Â¹´a½t°aÂ�ËE°�·H±³°�½tÂ¹¶
��¸£´[·�¶�µV·�¶vº�¶v²k¸*±¹¸�º&º�±���¶aÈ�çK¶�»Vº£¶�Å�Â³´a½t°aÂ�º£¸�°aÀ�Á�4 ö&¸£´�Ä.´�Â³¼�°aÂ³Â�¸�Ä.¶�Â¹´YÀ�°aÂ�Æ>±³²V±³Æ�°
°a²V¼�º£¸�°aÀ�Á1º�4 ú þ74 8 þ74 : ¸£´¾ÄV´�Â³¼�¸�Ä.¶v±¹·�·�¶vº£µ:¶vÀ7¸�±¹Ëa¶�Æ�°Eá.±³Æ�°aÂ_Ë�°aÂ³».¶vº�È�çK¶�»tº£¶�°KÂ5±³².Áa¶v¼�Â³±³º£¸6< ¸£´
¸�Ä.¶lÄ.´�Â³¼;µ:´�±³²?¸�º*±5²G¸�Ä.¶�´a·�¼V¶�·*´aÇ
¸�Ä.¶v±¹·�±³²V¼t±³À7¶vº�È�É&Ä.¶
µV·�´YÀ7¶v¼V».·�¶
´�».¸£µt»V¸�º�¸�ÄV¶�±5Ælµ:´a·�¸�°a²VÀ7¶vºW°a²V¼
±³²V¼t±³À7¶vº_´aÇf°aÂ5ÂLÆ�±³²V±³Æ>°YÈ

o ¦



ila

air

index

va
lu

e

    2     4     6    8    10   12  14   16   18   20
0

2

4
lma

sla

lxa
arm

a

ia
sr

�_2FXY8:03B q eF¢ q ��ï Â³Â³»Vº�¸£·�°�¸�±¹´�²[´aÇ�¼V±�>C¶�·�¶v²?¸&Æ�°Eá.±³Æ�°aÂCË�°aÂ³».¶vº&À7´a·�·�¶vº£µ:´�²V¼V±³².Å
¸£´�°�Æ�±5²V±³Æ
»VÆéñ ! È#É&Ä.¶
µ:´�±³²?¸�ñ ")@ À7´a·�·�¶vº£µ:´�²V¼Vº�¸£´�¸�ÄV¶
Æ�°Eá.±³Æ
»VÆ%Ë�°aÂ³».¶�±³²G¸�Ä.¶
º�¶�Å�Æl¶v²k¸�ñVA " þ�ÿ¹ÿ¹ÿ¹þ�ñ�!$#Lö�Î:Ê�Ä.´�º�¶�Ë�°aÂ³».¶vºW°�·�¶
º£¸£·�±5À7¸�Â¹¿>Åa·�¶v°�¸£¶�·�¸�ÄV°a²�ñ ! È»C.±³Æ�±³Â³°�·HÂ¹¿aÎ�¸�Ä.¶�µ:´�±³²?¸+ñ &*( À7´a·�·�¶vº£µ:´�²V¼Vº_¸£´�¸�Ä.¶�Æ�°Eá.±³Æ
»VÆªËE°aÂ5».¶�±³²h¸�Ä.¶
º£¶�Å�Æl¶v²?¸Wñ�!�% övþ�ÿ¹ÿ¹ÿ¹þ�ñ A &�ÎCÊ�Ä.´�º£¶�ËE°aÂ³»V¶vº�°�·�¶
º£¸£·�±³À7¸�Â³¿�Åa·�¶v°�¸£¶�·W¸�ÄV°a²;ñ�!mÈ�É&Ä.¶�µC´�±5²k¸*ñ "�( À7´a·�·�¶vº£µ:´�²V¼Vº
¸£´�¸�Ä.¶�Æ�°EáY±5Æ�»VÆAË�°aÂ³».¶�±5²h¸�Ä.¶�º£¶�Å�Æl¶v²?¸�ñ !�" þ�ÿ¹ÿ¹ÿ¹þ�ñ�!$#Lö�ÎtÊ�Ä.´�º£¶�Ë�°aÂ³».¶vº+°�·�¶�².´�º�Æ�°aÂ³Â³¶�·+¸�ÄV°a²�ñ�!mÈ

va
lu

e

    2     4     6    8    10   12

4

2

0

index

53

3

a) Second derivative importances.

3

4 4

33 5

3

va
lu

e

    2     4     6    8    10   12

4

2

0

index

33

2

a) First derivative importances.

2
3

2 3

02 3

�_2FXY8:03B q eF¢�­t� ï Ælµ:´a·�¸�°a²VÀ7¶¾´aÇ�µC´�±5²k¸�ºh½t°aº�¶v¼ ´�² ¸�Ä.¶KâV·�º£¸ Ì�¼V¶�·�±¹Ë�°�¸�±¹Ëa¶wº�¶�·�±¹¶vº�ÞM°kßh°a²V¼�º�¶vÀ7´�²V¼YÌ
¼.¶�·�±³ËE°�¸�±¹Ëa¶�º�¶�·�±¹¶vº�ÞR½CßHÈ

�® @� ¡[���Ã~
å�{t����}P��� å��C�a{

zôBw<:Bvu�4�Z S <CD32R@CBE0�476:B;J:0 S , NRBE9 S OWD3BINRBIZI472F<:X�2F9;J S 0�4�/1<.4�B�ut4303BE9;/�/1ZIZ S 0H@:2R<CX\4 S /�X12F^YBI<
Ç����6�U�������I�i�����7�B�O��� s 6:2RZ�6K2FD�476CB�J BI03ZIBE<.4�/1X1B S OTJ S 2F<.47D*0HBE9 S ^YBE@�@:8C032R<CX�476:B
Z S 9GJ:03BID3DH2 S <fe
� S 0�BvuC/19;JCNRB1c_2FO�476CB¾D3BI032RBIDh2R<CZENR8C@:BEDh6V8:<C@:03BI@ J S 2F<V43Dh/1<C@ü/�XY2F^1BE<�Z S 9;JC03BEDHD32 S <�07/?43Bw2FD
î p+* c#476:BI< s BwD3BINRBIZI4>476:BG47BE<ô9 S DH4>2R9GJ S 0H4�/?<V4�Bvut4703BI9w/�/1<:@ô03BE9 S ^YBG476:B S 476CBE0>J S 2F<.47DEe
�
D�/1< S 476:BI0�Bvu:/?9;J:NFB1c.476CB�Z S 9;JC03BEDHD32 S <;03/?47B�2R<;�_2FXY8:03Bl¢1eF¢�2RD�¦ p+* DH2R<:ZIB s B
6:/a^1B
DHBENRBIZI43BE@
BE2FXY6.4 S 8C4 S OT4 s BI<.4 - J S 2F<V43DEe

zôB�/1D3DH8:9;B�476L/k4�436:B
X12F^YBI<wZ S 9;JC03BEDHD32 S <;03/?47B�2RD�< S D39;/1NRNFBE0�436L/1<;436:B�J BI03ZEBI<.4�/1XYB S O
< S <S{£B�ut4303BE9;/1N�J S 2R<.47D�2R<¾/[D3BE0H2RBID���O S 0*B�uC/19GJ:NFB1ct2FO#/�6V8:<C@:03BI@M{£J S 2R<.4*D3BE0H2RBIDW2R<:ZINR8:@CBED*BI2RXY6.4 -
< S <S{£B�ut4303BE9;/1N:J S 2F<V43DEc1436:B�Z S 9;J:0HBEDHD32 S <G03/?47B�9�8:DH4 , B�/?4+NFB�/1D�4&§ p+* e�� Od476CB�DHBE0H2RBED+2F<:ZENF8:@:BID
ÒíJ S 2R<.47DIcC476:B�<V8:9 , BE0 S O
D3BINRBIZI47BI@�2F9;J S 0H47/1<.4WBvu�4303BI9w/�9h8:D�4 , B%�uI-,òÒ Ó ¿�¢ [ �7�B���ªÀ/..e

zôBwX12F^YBG4 s S /1NRX S 032F436:9GD�476L/?4�Z S 9GJ:0HBED3D�/�D3BI032FBEDh/k4�/�X12F^YBI< 07/k47B1e\	�6:BwQ:03DH4�2RD[/
NR2F<:B�/?0e{ 432R9GB�/1NRX S 0325476:9 436L/?4�J�BE0�O S 039GD
436:03BIBhJL/1DHD3BED�436:0 S 8:XY6�476CBhD3BI032RBIDEe�	�6:B�DHBEZ S <:@ë/1N2{
X S 0H2F436:9«2FD�D3N S s BE0Ic , 8C4�2F4�ZE/1<\Z S 9GJ:03BID3D�/�NR2F^1BlD3BI032RBID s 2F476 S 8C4�DH4 S 032F<:X�2F4�2F<�9;BI9 S 0 - e

� }#å�{V{wÏª~T�L���K�L�P���dåk} ��}
��ï�	�6:B[NR2F<:B�/10�{ 432R9GB�/1NRX S 032F436:9«2F<:ZENF8:@:BID�476C03BEB�9w/12F<�D�47BIJ:D�¿��
2RX�{

oY¬



í0 1º
êÔê�¸Fâ · é�é ¼ ½�Ò+ÊrÂ	ÂFÀ7¿ Ð,ÓoÓ�Ð+Á Í�¾:ÊhÉ È�Ò+Ï±Ä�¾+Ê1Ç	¾&Ï%¿ ÊrÂ�ÓoÓ�É�¾�Æ2Ñ
½�Ò,ÂSÉNÆ+¿+Å�ÈmÉ Ó�Ð%È7ÉNÏmÂYÓoÂ Ê
É�Â�Ó æ ö�ù è0è2è ù æ � Õ#Ð+Æ,ÌPÈ�Ò,Â �7�B�O� ¾�Ä6Ç	¾�ÏY¿ ÊrÂ	Ó§Ó�É�¾�Æ Ô È�Ò,Âg¾�Å�È�¿+Å�ÈmÉ ÓVÈ�Ò,ÂÇ	¾&Ï%¿ ÊrÂ�ÓoÓ§Â	Ì|Ó§Â�ÊhÉ�Â	Ó�Ñ
QL0HDH47{ JL/1DHDE�TJ:0 S @:8:ZIB�Bvu�4303BI9w/�/1<:@[/1D3DH2RXY<>2R9GJ S 0H47/1<:ZEBID(8:D32F<:X�476:B�J:0 S ZEBI@:8:0HB�2F<[�
2RXY8:0HB q eF¢�¤
D3BIZ S <C@M{£JL/?D3DE��Z�/?NRZE8CNM/?43BY�[/1D1,�Ò Ó ¿�¢ [ �7�B�O�ªÀ2.�/1<:@KQL<:@H�E476�XY03BE/?47BIDH4�2R9GJ S 0H47/1<:ZEB
476C2R03@S{£JL/1DHDE� S 8�47J:8C4�/1NFN�476CB>Bvut4703BI9w/ s 6 S DHB�2R9GJ S 0�4�/1<CZEBl2RD�< S DH9w/?NRNRBI0*476:/1<H�E436\X103B�/k47BED�4
^?/1NR8CB

�_2FXY8:03B q e5¢a¦C�\É&Ä.·�¶�¶7ÌPµt°aº�º�°aÂ¹Åa´a·H±¹¸�ÄVÆ ÇR´a·>À7´�ÆlµV·�¶vº�º�±¹´�²LÈôÉ&Ä.¶�°aÂ¹Åa´a·�±³¸�ÄVÆ Æ�°�Áa¶vº>¸�Ä.·�¶�¶�µt°aº�º£¶vº
¸�Ä.·�´�»VÅ�Ä�¸�Ä.¶�º£¶�·�±³¶vº&°a²V¼�µV·�´1¼V»tÀ7¶vº�¸�Ä.¶�´�».¸£µt».¸&±5²�Â³±³².¶v°�·+¸�±³Æ�¶aÈ

8:0HB q e5¢a¦wÀ�eë�_2F03D�4�c�254hZ�/?NRNRD>476:BwJ:0 S ZEBI@:8:03BK2F<ü�_2RX18:03B q eF¢�¤Cc s 6:2FZ�6 JC0 S @:8:ZEBID�/�NR2FDH4 S O�/1NRN
B�ut4303BE9;/¾2R<í/¾X12F^YBI<jD3BI032RBID�/1<:@í/1DHD32FXY<:D�476CBh2R9GJ S 0H4�/?<:ZEB>4 S B�/?Z�6ëBvut4703BI9h8:9\eh�tBEZ S <:@fc(2F4
QL<:@CD>436:Bv�E436 S 0H@:BE0>DH47/?472FDH472FZ�/19 S <:XK476:BG2R9GJ S 0H47/1<:ZEBh^?/1NF8:BEDIcT436L/?4>2RDIcT436:B���436ôX103B�/k47BED�4
^?/1NR8CB1e_	�6C2R03@�ct254&D3BINRBEZ�47D�/1NRNCB�ut470HBE9;/ s 25476G2R9GJ S 0�4�/1<CZEBED+< S DH9w/1NFNRBI0_476L/?<G436:Bm��436;X103B�/k47BED�4
^?/1NR8CB1e�� S 0�/1<§ÒU{ J S 2F<.4lD3BI032RBID s 2F4763�èBvut4703BI9w/�c#436:BG/1NRX S 0325476:9 038C<:D[2F<3��¿�ÒÁÀ�472F9;B�/?<:@
4�/?b1BED���¿4�¹À*9;BI9 S 0 - e

� , DHBE0�^YBK476L/k4h476:Bw03BEDH8:NF432R<:X�Z S 9GJ:03BID3DH2 S <�03/?47B¾9;/ - < S 4 , B¾B�uC/1Z�47N - BEUV8L/1N�4 S 476CB
XY25^YBE<5�7�B�O��^?/1NF8:B1e+� O#436:BlD3BI032RBID�6L/1D�9h8CNF472FJ:NRB�B�ut4303BE9;/ s 2F436¾476:Bl2F9;J S 0H47/1<:ZIB
BEUV8L/?N�4 S 476CB
�E476íNM/?03XYBIDH4�^?/1NF8:B1cf436:BE<j476CB�J:0 S ZEBI@:8:03B�DHBENRBIZI43D[/?NRN
436:BEDHB�J S 2F<.47DEc s 6C2RZ�6í9;BE/1<:D�436L/?4l476CB
/1Z�478L/1N
Z S 9GJ:0HBED3DH2 S <�07/?43B�9;/ -�, B�N S s BE0
436L/1<�436:BhXY25^YBE<�07/?43B1e�� S 0�B�uC/19GJ:NRB?c�2FO s BhZ S 9�{
J:0HBED3DW436:B�DHBE032FBED�2F<K�_2RX18:03B[¢YeF¢�/1<:@¾476CB�XY2F^1BE<K03/?47B�2FD ¬1p5* ct476:BI<?��I6, o1p�Ó ¿�¢ [ëp è ¬ À2.�Ié¦Cc
476CB��E476 S 0H@:BE0�D�4�/?432RD�472RZ S O&2F9;J S 0H47/1<:ZIBED
2FD�¤Ccf/1<:@�436:B�/1NFX S 0325476:9 DHBENFBEZI43Dl/1NFN
J S 2R<.43D s 2F436
2R9GJ S 0H47/1<:ZEBID�< S D39;/1NRNFBE0�476L/1<ë¤Ce�	�6CBGDHBE0H2RBED�2F<:ZENF8:@:BEDlBI2RXY6.4�DH8:Z�6�J S 2R<.43DEc s 6:2FZ�6ô9GB�/1<CD
476:/?4�476:B�0HBED38CNF472F<:X�Z S 9GJ:0HBED3DH2 S <�03/?47B�2RD S <:N - ¦ p+* e
ä �#{VÏ�~T�L�����:���d�dåk}P��}T� ï�	�6:B S <:B�{£JL/?D3DG/1NRX S 0325476:9 8:DHBEDG/j03BE@S{ , NR/1Z�bô4303BEBK4 S 2R<:@:Bvu�476CB
B�ut4303BE9;/ ,.- 476CBE2R0�2R9GJ S 0H4�/?<:ZEB?el	�6:BG/1NRX S 032F436:9 2RD�/¾9 S @:2FQ:BE@�^1BE03DH2 S < S O�436:B�J:0 S ZIBE@:8:0HB
2R<;�_2FXY8:03B q eF¢a¤�e+�_2R0HDH4EcY476:B�J:0 S ZEBI@:8:0HB
2R<;�_2FXY8:03B q eF¢a¤�2RD&Bvu�43BE<:@CBE@¾4 S 2R<CZENR8C@:B�/1NRNLBvu�4303BI9w/;�
D3BIZ S <C@fc�436:B�é�êÔíw¸FØ)»�â#à4ºSí · Ù®ìÁêÔéwOP8:<:Z�472 S <�2RD�9 S @:25QLBE@ /1D�D36 S s < 2R<ü�_2FXY8:0HB q e5¢a§Ceë	�6:B
/1NFX S 0325476:9 9;/1b?BED S <CBKJL/1D3Dh436:0 S 8:XY6�436:BKD3BI032RBIDEekz�6:BI<ü436:B�/1NFX S 0325476:9 @:BI43BE039G2R<CBEDh476CB
2R9GJ S 0H47/1<:ZEB S OT/h<:B s Bvu�4303BI9h8:9\cC2F4*2R<:DHBE0�47DW476CB�B�ut470HBE9h8C9 2R<.4 S 476:B�0HBE@M{ , NM/?Z�bG4303BEB?e&	�6:B
/1NFX S 0325476:9 b1BIBEJ:D S <:N - 476:BS�[9 S DH4�2F9;J S 0H47/1<.4�B�ut4303BE9;/;2F<K476:B�470HBEBB�L436t8CDEcd476:B><V8:9 , BE0 S O
J S 2R<.47D�2R<\476:B>4703BIBh2RD
/?4�9 S D�4g�Ye
� O+436:B[4303BIBh2R<:ZINR8:@CBEDj�hJ S 2R<.43D
/1<C@�476:B�/1NRX S 032F436:9«QL<C@:D

o §



|a-b|
|a|+|b|

va
lu

e

    2     4     6    8    10
0

2

4

index

va
lu

e

    2     4     6    8    10
0

2

4

index

b) Compression With |a-b| c) Compression With

va
lu

e

    2     4     6    8    10
0

2

4

index

a) Original series.
�_2FXY8:03B q eF¢ ¬ �D�*·H±¹Å�±³²V°aÂCº£¶�·�±¹¶vº�°a²V¼�º£¶�·�±¹¶vº�Ê�±¹¸�Ä���ø�F�À7´�Ælµt·�¶vº�º�±¹´�²hÊ�±¹¸�Äh¼V±?>:¶�·�¶v²k¸&¼t±³º£¸�°a²VÀ7¶�ÇM»V²VÀ3Ì
¸�±¹´�²VºvÈ

/�<:B s B�ut470HBE9h8:9\cT2F4�Z S 9;JL/?03BEDl436:B�<:B s 2F9;J S 0�4�/1<:ZIB s 2F436ë436:B�D39;/1NRNFBED�4l2R9GJ S 0H4�/?<:ZEB�2F<
476CB�4303BEB?e+� Of476CB
<:B s 2R9GJ S 0�4�/1<CZEB�2RD�XY0HB�/?43BE0Ec.436:B�/1NFX S 0H2F476C9�03BI9 S ^1BED�436:B�NRB�/?DH4�2R9GJ S 0�4�/1<.4
J S 2R<.4�OP0 S 9 476:BG470HBEBK/1<C@ OP0 S 9 476CB¾NR2FDH47��c�/1<:@ 476CBE<ü/1@:@CD�476:Bw<:B s J S 2R<.4>4 S 476CB;470HBEB��
S 436:BE0 s 2RD3B?c+2F4�03BE9 S ^YBIDh476:B¾<CB s J S 2F<.4�OP0 S 9 436:B¾NR2FDH47��eë��O 47BI0�476:B¾/1NRX S 032F436:9 6L/?D�J:0 S {
ZEBID3DHBE@�436:B�BE<.472F03B�D3BI032RBIDEc#476:B�470HBEB�2R<CZENR8C@:BED%�;9 S DH4�2F9;J S 0�4�/1<.4lJ S 2R<.43D>2F<:@:BvuCBI@ ,.- 436:BE2F0
2R9GJ S 0H47/1<:ZEB?cf/1<C@�476:B�NF2RDH48�Û2F<:ZENF8:@:BID
476:B�D3/19GBh2R9GJ S 0H4�/?<V4�J S 2R<.47D
2R<�476CB S 03@CBE0 S O+436:BE2F0
/1J:J�B�/?07/1<:ZIB�2R<�436:B S 032FXY2R<:/1N
DHBE0H2RBEDIeh� S 0l/?<§ÒÔ{£J S 2R<.4
D3BE0H2RBID s 2F4769� B�ut470HBE9;/Ccf476CB s S 0HDH4e{
Z�/?D3B*0H8:<:<:2F<:X�472R9GB S OC436:BW/?NRX S 0H2F436:9é2FD:��¿�� Ó NRXi�wÕ3ÒÁÀ�cY/?<:@[436:B*0HBEUV8:2R0HBE@[9;BI9 S 0 - 2RD;��¿��¹À�e
z�}4<&{Vå�{t� ��|T}��I�a�L�T~Y{  £äT�
~1��}P���
��ïë	�6CB�DHBENRBIZI432 S < S O�2F9;J S 0�4�/1<.4�Bvu�4303BI9w/í@:BEJ�BE<C@:Dw< S 4
S <:N - S <í476:B�Z S 9;JC03BEDHD32 S <ô03/?47B?c , 8C4�/1NRD S\S <ë436:B�@:2RD�4�/1<:ZIBGOP8C<:ZI432 S <Á�#476:/?4>2RDEc(436:B�8:D3B S O
@:2 ¤ BI03BE<.4�@:2RD�4�/1<CZEBED s 2F436\436:B�D7/19GB>Z S 9GJ:03BID3DH2 S <\07/?43B�9w/ - NFB�/1@�4 S @:2 ¤ BE0HBE<.4�Z S 9GJ:03BID3DHBE@
D3BIUV8:BE<:ZIBEDIe�� S 0#Bvu:/?9;J:NFB1c?D38:J:J S DHB*476L/k4 s B*<:BIBE@�4 S Z S 9;JC03BEDHD
436:B*DHBE032FBED
2R<h�
2RXY8:0HB q eF¢ ¬ ¿�/wÀ
s 2F436�476CB q.p+* 03/?47B?e�� O�436:B¾@:2FDH4�/?<:ZEBGOP8:<:ZI432 S <�2RDMZ æ�[ 3 Zgc_476:BI<�476CB¾D3BINRBEZ�47BI@�2R9GJ S 0�4�/1<.4
B�ut4303BE9;/G/103B>/1D�D36 S s <�2R<��_2RXY8C03B q e5¢ ¬ ¿ , À�e���<�436:B S 476:BI0�6:/1<:@fcL25O
436:B[@C2RDH47/1<:ZIB>2FDã\ ^ #2_ \\ ^�\ % \ _ \ c476CBE< s B\D3BINRBEZ�4;436:B�B�ut470HBE9;/ëDH6 S s < 2F< �
2RXY8:0HB q e5¢ ¬ ¿PZ�À�e�zôB�<:B�ut4;DH4�/k47BK476:B�Z S <:@:25472 S <
8:<:@CBE0 s 6:2RZ�6\@:2 ¤ BI03BE<.4�@:2FDH4�/?<:ZEBlOP8:<:Z�472 S <:D�NRBE/1@K4 S 476:B�D3/19;BlZ S 9GJ:03BID3D32 S <fe

®&{������]�y ��>= ���>}+}w�,�F���
5.�:� É �$�I� ö ¿ æ ù73 Às���4�m0+�����h��
+*���')��
+*,�
�-�.
./&k\¿�¸SÀ�� �s�(���
���-*,�
� G%$Y�.
+�2�
�.
��
�<*9���-� G%�<
+*����9�����<
>!�')��
+*,�
�-�.
Y�.
g
+�.
��n
+�§!K�:�
�p�F�V���9���.�>�"!w��$Y�	
&�r�7/#��
+0 É �$�I� ú ¿ æ ù�3 ÀOI�k\¿ É �$�I� ö ¿ æ ù�3 ÀªÀ J
X�5+�	
./=';�,��� �F�	�pG~���	���-���m��
+0����F�	�@Gv*��.$m}2�
���§�F�-�.
��h�:�
�9/6�
5+�W�F���<��*,�
�<��
��:'��<$m}��,���h��
&���o¦��
�
�	$g�P';�,�
É �$�I� ö � �u�<0+�	
&�
�-*������
�v�
5.�+�i';�,� É �$�I� ú J

�£<.438:2F432F^YBIN - c+/�9 S < S 4 S <:2RZ�4307/1<:D�O S 039;/?432 S < S O�/�@:2FDH47/1<:ZEBGOP8:<:Z�472 S < @ S BEDh< S 4�/ ¤ BEZ�4
476CB�D3BINRBEZ�472 S < S OT2R9GJ S 0H4�/?<V4�J S 2R<.47D´��O S 0�B�uC/19GJ:NRB?c�436:B�OP8:<:Z�472 S <:DSZ æ�[ 3 ZV/1<C@§¿ æ�[ 3 À ú NRB�/?@

o î



é�ê�í�¸FØ)»�â#à6ºMí · Ù®ìÁê
¿�� ù ¢�� ù �I� ù ¢��3� ù ��Í�À ¼ )�Â9ÈgÉ<Ï%¿�¾+Ê;È§Ð+Æ,Ç	Â	ÓuÐ:Æ,Ì³É<Æ,ÓoÂ Ê;ÈWÂFÎ È�Ê;Â�ÏYÅ+Ï É<Æ�Èn¾�È�Ò,ÂÈ�ÊrÂ�Â.Ñ
}P  æ ! T ¢���/1<:@ æ ! T ������}#{t�ç�I�Ú���iÇI� Ñ ���6� ! IÛ9G2R<
¿ É �$�I�*¿ æ !*ù ¢��[À ù É �$�I�i¿ æ !*ù ���nÀ7À
}P  æ ! T ¢���/1<:@5��� T ��Í���}#{t�û¢$��£�� Ñ ���6� ! IÛ9;2F<Á¿ É �$�I�*¿ æ !*ù ¢��[À ù É �$�I�i¿ æ !Où ��Í�À7À
}P  æ ! T ����/1<:@5¢�� T ¢��3�*��}#{t�û���p¨�åS� Ñ ���6� ! Ié9G2R<Î¿ É �$�I�i¿ æ !Où ¢��3�7À ù É �$�I�Ú¿ æ !*ù ���[ÀªÀ
}P ,¢�� T ¢��3�W/1<:@5��� T ��Í���}#{t�³¯
�B� Ñ ���6� ! IÛ9G2R<Á¿ É �$�I�i¿ æ !*ù ¢��3�eÀ ù É �$�I�i¿ æ !*ù ��Í�ÀªÀ
���6� ! Ié9;/kuÎ¿O�I�����iÇI� Ñ ���6� ! ù ¢$��£�� Ñ ���6� ! ù ���p¨�åS� Ñ ���6� ! ù ¯
�B� Ñ ���6� ! À
}P =é,Ø@?wê
¿��Ú�����ªÀ T �

��}#{t�áØ)Ùyé�ê#ºMí»¿e������� ù æ ! À
{t���I{¾}P ,���6� ! 2FD�XY03BE/?47BI0�476L/1<K436:B�2R9GJ S 0�4�/1<CZEB S O
NRBE/1DH4�2F9;J S 0H47/1<.4WJ S 2R<.4�2F<�436:Bl470HBEB

��}#{t� @:BINRBI43Bh476:B�NRB�/?DH4l2F9;J S 0H47/1<.4
J S 2F<V4�OP0 S 9 476CB¥�Ú�����
/1<:@�OP0 S 9 436:B�NR2FDH48��e
{t���I{w@:BINRBI43B æ ! OP0 S 9 436:B�NR2RD�4
��e

}P ,��Í T ¢��%��}#{��û��Í(I¡¢��
å�{.��äTåk����Í

�_2FXY8:03B q eF¢a§���É&Ä.¶�Æl´Y¼V±¹ât¶v¼hËa¶�·�º�±¹´�²G´aÇ®GIHKJMLON0P=QSRUTVJ�WUXUY;HSG*±³²�´�².¶7ÌPµt°aº�º*°aÂ¹Åa´a·�±¹¸�ÄtÆ�ÈTÉ&Ä.¶�°aÂ¹Åa´�Ì
·�±¹¸�ÄtÆ Áa¶�¶�µtº�´�²VÂ¹¿¾¸�Ä.¶3Z�Æl´�º�¸�±³Ælµ:´a·�¸�°a²?¸�µ:´�±³²?¸�º�±³²�¸�Ä.¶>·�¶v¼.ÌP½tÂ³°aÀ�ÁK¸£·�¶�¶aÎ�¸�ÄV¶>´a¸�Ä.¶�·
µ:´�±³²k¸�º�°�·�¶
¼.¶vÂ¹¶�¸£¶v¼�ÇF·�´�Æ%¸�Ä.¶�¸£·�¶�¶�°aº&Ê
¶vÂ³Â�°aº+ÇF·�´�Æ�¸�Ä.¶�Â³±5º£¸¦<&È
4 S 436:B�D7/19GB�Z S 9GJ:03BID3DH2 S <fe

¤ p



¡3}T�;~T�a{VåMç
�I�
|#{w¶#}��#�ô��åk{V{t�

zôB>@CBED3ZI032 , Bl4 s S 9GBI436 S @CD�O S 0W2R<:@CB�u�2R<:X�436:B�B�ut470HBE9;/G2F<�/h432R9GB�D3BI032RBIDEc s 6:2FZ�6�/?NRN S s O�/1D�4
03B�470H2RBI^?/1N S O�2R9GJ S 0�4�/1<.4�Bvu�4303BI9w/;O S 0�/GXY2F^1BE<�Z S 9GJ:03BID3D32 S <�03/?47B?e�	�6:B[QL0HDH4
9;B�476 S @�2FD�O S 0
03B�470H2RBI^t2F<:X�/1NRN�2R9GJ S 0H47/1<.4WB�ut4303BE9;/h2R<�/�432R9GB�D3BI032FBEDEc s 6:BE0HB�/1D�476CBlD3BEZ S <:@�/1NRN S s D*03B�470H2RBI^?/1N
S O
2R9GJ S 0H4�/?<V4WB�ut470HBE9;/�O S 0�/1< - XY2F^1BE<�D3BIXY9;BI<.4 S O_/�D3BI032RBIDEe

Âw{�|ÁÏ3�_�P�L~����aå�{V{#ï\z�B�Z�/1<h8CD3B�/
0HBE@M{ , NM/?Z�b�4303BIB�4 S 2R<:@CB�u[B�ut470HBE9;/
2R<>476:B*2R<:ZI03B�/?D32R<CX
S 0H@:BE0 S O�436:BE2F0;2F9;J S 0H47/1<:ZIBB��2FO
D3BI^1BE03/1N
Bvu�4303BI9w/ë6L/�^YB�436:B�D3/19;B\2R9GJ S 0H47/1<:ZEB?c�436:B - /10HB
D S 0H47BI@�2F<í436:B S 03@CBE0 S O�436:BE2F0>/1J:J�B�/103/1<:ZEB�2F<ë436:B S 032FXY2R<L/?N_D3BI032FBEDEeG	�6:2FD[D�47038CZI478C03B;/1NRN S s D
476CBj03BI43032FBI^?/1N S OS�í9 S D�4K2R9GJ S 0H47/1<.4¾B�ut4303BE9;/�2R<A��¿���À�432R9GB1e���O 47BI0K03B�47032FBI^?/1N S O[436:BEDHB
B�ut4303BE9;/Cc s B�8:DH8L/1NFN - <CBEBE@;4 S D S 0�4&476:BI9 2R<�476:B S 0H@:BE0 S O�476:BI2R0�/1J:J�B�/?07/1<:ZIB�2F<�476:B S 0H2RXY2F<L/1N
D3BI032FBEDEc s 6:2RZ�6;4�/1b?BEDB��¿�� Ó NRXs��À+472F9;B��t6 S s BI^1BE0Ic s B
9w/ - /�^ S 2F@;436:B
D S 0H432R<:X ,V- /18CXY9;BI<.472R<CX
476CBh03BI@M{ , NR/1Z�b�4303BIB s 2F436í/1<í/18�u�2RNF2M/10 - DH43038:Z�478:0HB�476L/?4l/1NRN S s D�03B�470H2RBI^?/1N S O+476CB�2R9GJ S 0�4�/1<.4
B�ut4303BE9;/�2R<KD S 0H47BI@ S 0H@:BE0Ie

�£<¾�_2RXY8C03Bl­te o c s B�2RNFNR8:D�4707/k47B�476:B�/18:XY9GBE<.47BI@¾DH43038:Z�478:0HB�O S 0&476:B�DHBE0H2RBED*2R<¾�
2RXY8:0HB�­teF¢Ye
	�6:BKD S NR2F@ , S u�BED�/?03Bw436:BKB�ut470HBE9;/1N*J S 2F<V43DEc+D�4 S 0HBE@ü2R<�436:BK03BI@M{ , NM/1Z�bí470HBEB1c&2F<�476:B S 03@:BI0
S O�476:BI2R0>2R9GJ S 0�4�/1<CZEBED´�
436:B;@:/1D36:BI@�/10H0 S s D>O S 039 476CBw/18tuC2FNR2R/10 - DH470H8:ZI438:03B?e�� S 0�B�/1Z�6 BvuK{
470HBE9h8C9�c�476:B�/18:XY9GBE<.43BE@ D�47038CZI478C03B�2F<:ZENF8:@:BIDw/íJ S 2R<.47BI0G4 S 2547D¹¢$��£���/1<:@����p¨�åS�¼�IÊ����I���i���
�7�V�����I���w£+	�6:B�¢$��£��y�IÊ����I���i��� S OT/1<¾Bvut4703BI9h8:9 2RD&476:B
<:B�/10HBED�4WB�ut4303BE9�8:9 4 S 476CB
NRB�O 4*2F<w476CB
S 0H2RXY2F<L/1N#D3BI032RBID s 2F436jDH43032RZ�47N - X103B�/k47BE0
2R9GJ S 0�4�/1<CZEBB� 476:B����p¨�åS�=�IÊ����I���i���w2RD�476:B�<CB�/10HBEDH4�BvuK{
470HBE9h8C9 4 S 476:B
032RX16V4 s 2F436¾BEUV8L/1N S 0*X103B�/k47BE0*2R9GJ S 0�4�/1<CZEB1e
�£<K	_/ , NRB�­�eF¢1c s BlNR2RD�4�436:B�9;/12R<
BENFBE9GBE<.47D S OW436:BGDH470H8:ZI438:03BG476L/k4�0HBEJ:0HBED3BI<.47D�/1<ôB�ut470HBE9h8C9 2F<ë436:B¾/?8:XY9GBE<.47BI@�03BI@M{ , NM/1Z�b
470HBEB?e

�£<��_2RX18:03B>­�ei¤Cc s B[X12F^YB>/�J:0 S ZEBI@:8:0HB[476:/?4�03BI43032FBI^YBID��>9 S D�4�2R9GJ S 0�4�/1<.4�J S 2F<V43D�OP0 S 9
/18:X19;BI<V43BE@�470HBEBí2R< 476CBjD S 0�47BE@ S 03@CBE0 S O>476:BI2R0K2F<:@:2RZIBEDIc
2R<C��¿���À;472F9;B?e�� 4\2R<:JC8C47DK476CB
<V8:9 , BE0 S O*J S 2F<.47D�4 S , B�03BI43032FBI^YBI@fc
/1<:@ S 8C47JC8C47D�476:B�2F<:@:2RZIBEDIc#^?/1NF8:BEDIcT/1<:@ë2R9GJ S 0�4�/1<CZEBED
S O�476CB\DHBENFBEZI43BE@ J S 2R<.47DIe÷zôBK8:D3B\/jNR2F<:b1BI@�NR2RD�4D��4 S 9w/12F<.4�/12F<ô476CBKD S 0�47BE@ S 0H@:BE0 S O�476CB

¤C¢



va
lu

e

    2     4     6    8    10   12

4

2

0

index

44 4

3

1

3

�_2RX18:03B>­�e5¢Y�+É&±³Æl¶�º£¶�·H±¹¶vº+Ê�±¹¸�Ä�±5Ælµ:´a·�¸�°a²VÀ7¶W´aÇf¶7á1¸£·�¶vÆ>°YÈ

index 1
imp

index 5 index 13index 7 index 11

left-sup

imp 1
index 9

imp 3

right-sup

right-sup

imp 4imp 3
index 4

imp 4 imp
index 15

left-sup

left-sup

right-sup right-sup

right-sup

imp 4

left-sup

right-sup

right-sup

tailhead

�_2FXY8:03B�­�e o � ê ¶v¼YÌP½tÂ5°aÀ�Ál¸£·�¶�¶*Ê�±¹¸�Ä[°a²�°a».áY±³Â5±³°�·�¿�º£¸£·�»VÀ7¸�».·�¶&ÇF´a·�¸�Ä.¶*º£¶�·�±¹¶vº_±³²[ì�±³Å�».·�¶=�1È³Ý�È#É�Ä.¶�Â¹¶�ÇR¸
º�».µ:¶�·�±³´a·#´aÇ�°�µ:´�±³²?¸
±5º#¸�Ä.¶W².¶v°�·�¶vº£¸�Â¹¶�ÇR¸
².¶v±³Å�Äk½:´a·
±5²�¸�Ä.¶Wº£¶�·�±¹¶vº
Ê�±¹¸�Ä[º£¸£·�±³À7¸�Â³¿
Åa·�¶v°�¸£¶�·&±³Ælµ:´a·�¸�°a²VÀ7¶
°a²V¼�¸�ÄV¶�·�±¹Å�Ä?¸&º�».µ:¶�·�±¹´a·+±³º+¸�ÄV¶�².¶v°�·�¶vº£¸&·H±¹Å�Äk¸&²V¶v±¹Å�Äk½:´a·+Ê�±³¸�Äh¶vý?»V°aÂd´a·&Åa·�¶v°�¸£¶�·W±³Ælµ:´a·�¸�°a²VÀ7¶aÈ

��� É �7� � ��������� � 2R<C@:B�u S O
436:B�J S 2F<.4Í��B¢�Ê�� � ��������� � ^?/1NR8CB S O
436:B�J S 2R<.4���6� � ��������� � 2R9GJ S 0H47/1<:ZEB S O
436:B�J S 2R<.4�Î�7�V� � ��������� � <:Bvu�4�2R9GJ S 0H47/1<.4WJ S 2R<.4�2R<K436:B�03BE@S{ , NR/1Z�bw470HBEB�U���IÍ � ��������� � J:0HBI^t2 S 8CD�2F9;J S 0�4�/1<.4�J S 2R<.4�2F<¾476:B�03BI@M{ , NM/1Z�bw4303BIB¢$��£�� Ñ �IÊ�� � ��������� � NRB�O 4�D38:J�BE0H2 S 0 S O
436:B�J S 2F<.4���p¨�åS� Ñ �IÊ�� � ��������� � 032FXY6.4�D38:J�BE0H2 S 0 S O
436:B�J S 2F<.4
	
/ , NFB>­�e5¢Y�&¯;°a±³²�¶vÂ¹¶vÆ�¶v²k¸�º�´aÇ ¸�Ä.¶�º£¸£·�»VÀ7¸�».·�¶�·�¶�µV·�¶vº£¶v²?¸�±³².Ål°lµ:´�±³²?¸�´aÇ(°�º£¶�·�±¹¶vºvÈ

¤ o



é,à4ºSí
ê#ÚQ¸�º
êÔí�ºQØ�êFE · ëÔ¿e��������cw��À ¼ G�Â9È�Ê
É�Â9Ã,Â � Ïu¾�Ó§ÈWÉNÏY¿.¾+Ê;È§Ð+Æ�Èm¿�¾&ÉNÆ�ÈnÓ�Ñ½�Ò,ÂYÉNÆ+¿+Å�ÈiÉ�ÓOÈ�Ò,Â%ÉNÆ,Ì+Â�Î:ÉNÆ,Í%È�Ê;Â	ÂjÐ+Æ,ÌSÈ�Ò,ÂYÆ+Å+Ï�H�Â�Ê�¾�Ä�¿.¾&É<Æ�ÈnÓEÈn¾IH.ÂgÊrÂ�È�ÊhÉ�Â9Ã,Â	Ì Ô È�Ò,Â�¾&Å�È�¿+Å�È(É�ÓOÈ�Ò,ÂÓ§ÂKJKÅ,Â�Æ,Ç�Â%¾�Ä � Ïm¾.ÓnÈmÉ<Ï%¿�¾:Ê"È§Ð:Æ�Èm¿.¾&É<Æ�ÈnÓ�Óo¾+Ê"ÈnÂ	Ì�H9ÖSÈ�Ò,Â,ÉNÊsÉNÆ,Ì�É Ç	Â�Ó	Ñ
2R<C2F472R/1NR2F�EB�/1<�BE9GJC4 - NF2RDH4L� S O
J S 2F<.47D���������#Iýå��ª� É � ������� � �»Ç���ÊS�����I�sI p
�r}
}��P{5Ç���ÊS�����I� T ��/1<C@1���������NMI�Ù=Ø�ëG|T�

}P ,¢$��£�� Ñ �IÊ�� � ��������� � I�Ù1Ø�ë
��}#{t� 2R<:DHBE0H4����������(2F<¾476:B , BEXY2F<:<:2F<:X S O_436:B�NR2FDH4
�
{t���I{w2R<CD3BE0�4
���������f2R<�� 2F9;9GBE@:2R/?47BIN - /?O 43BE0¼¢$��£�� Ñ �IÊ�� � ��������� �

���������#I �Î�7�V� � ��������� �
Ç���ÊS�����I�OI Ç���ÊM���O�I�
ÕÛ¢

�_2FXY8:03B;­�ei¤C�n^T·�´1À7¶v¼t».·�¶lÇR´a·�º£¶vÂ¹¶vÀ7¸�±5².ÅrZ[Æl´�º£¸�±5Ælµ:´a·�¸�°a²k¸�µ:´�±³²?¸�º�ÇR·�´�Æ °a²�±³Ælµ:´a·�¸�°a²VÀ7¶�¸£·�¶�¶>±³²
¸�Ä.¶�º�´a·�¸£¶v¼�´a·�¼.¶�·�´aÇ ¸�Ä.¶v±³·�±³²V¼V±5À7¶vº�È
O Û1Ø�ë:Ú�¸ · ÛQP�»pê#Ù
í
ê#Ú�¸�é�íQº�Û®ìÎí�Û=º
ê ¼ R4Å.ÉNÁ Ì�Ð+Å,Í�ÏuÂ Æ�ÈnÂ	ÌvÓnÈ�Ê�Å,Ç9È�Å+ÊrÂ�Ñ½�Ò,Â%ÉNÆ+¿+Å�È�É�ÓEÈ�Ò,ÂjÓoÂ Ê
É Â	Ó�S�É È�Ò~ÉNÏY¿.¾+Ê"È§Ð:Æ,Ç�Âj¾�Äs¿.¾&É<Æ�ÈnÓVÐ+Æ,Ì~È�Ò,Âj¾�Å�È�¿+Å�È�É�ÓiÈ�Ò,ÂgÐ+Å,Í�ÏmÂ�Æ�ÈnÂ�ÌPÓnÈ�Ê�Å,ÇFÀ
È�Å+ÊrÂ�Ñ
2R<C2F472R/1NR2F�EB�/1<�BE9GJC4 - D�4�/1Z�b�� S O_2F<:@:2FZEBED
  �då��6I�¢l4 S Òí|#�

�r}
}��P{#�ü2RD�< S 4�BI9;JC4 - /1<:@§���6� � ����������� � íQà4â®¿(� À �0� U ���6� � ����������� � � �0� |#�
���p¨�åS� Ñ �IÊ�� � ���������×� � íQà4â
¿'� À �2� I ����������� � � �â#à4â®¿(� À

}P ��ü2RD�< S 4�BI9;J�4 - ��}#{��û¢$��£�� Ñ �IÊ�� � ����������� � � �2� I|���������×� � íQà6â®¿(� À �â#Û®é"  ¿'��c��OÀ
�_2FXY8:03B�­�e q �¹^T·�´1À7¶v¼t».·�¶�ÇR´a·�½t»V±5Â³¼V±³².Å;¸�Ä.¶G°a»Yá.±³Â³±5°�·�¿�º£¸£·H»VÀ7¸�».·�¶aÈôçK¶GµV·�´YÀ7¶vº�ºl¸�ÄV¶Gº£¶�·�±¹¶vº�Ê�±¹¸�Ä
ÁY².´�Ê�²[±³Ælµ:´a·�¸�°a²VÀ7¶+´aÇ:µ:´�±³²?¸�º#°a²V¼�»tº£¶�°�Å�Â¹´a½�°aÂVË�°�·�±³°�½tÂ¹¶¦��¸£´�·�¶�µV·�¶vº�¶v²k¸T±³¸�º#º�±���¶aÈ#É&ÄV¶+µV·�´YÀ7¶v¼V».·�¶
º£¶�¸�º�Â¹¶�ÇF¸&º�».µ:¶�·�±¹´a·+°a²V¼�·�±³Å�Äk¸&º�»VµC¶�·H±¹´a·�ÇF´a·&¶v°aÀHÄ�¶7áY¸£·�¶vÆ
»VÆ�±³²h¸�ÄV¶�º£¶�·�±¹¶vº�È

03B�470H2RBI^1BE@\2R9GJ S 0H4�/?<V4WJ S 2F<.47DEe
�£<��
2RXY8:0HBW­te q c s B�X12F^YB*/
J:0 S ZIBE@:8:0HBW476L/k4 , 8:2FNR@:D#476CB�/18�u�2RNF2M/10 - DH43038:Z�478:0HBB�.O S 0_/
D3BI032RBID

s 2F4361� B�ut470HBE9;/CcC2547D*432R9GB�/1<:@KDHJL/1ZIBlZ S 9GJ:NRBvu�2F4 - 2RDL��¿��¹Àve+� S 43B
476:/?4W472F9;B�O S 0 , 8:2RNF@:2R<:X
476CBw03BI@M{ , NM/1Z�b�4303BEB S O�Bvu�4303BI9w/\2RD���¿�� Ó NFX��¹ÀI��476V8:D>476:B S ^YBE03/1NRN+432R9GB�O S 0 , 8C2RNR@C2R<:XK476CB
/18:X19;BI<V43BE@w4303BIB
2RD*/1NRD S ��¿�� Ó NRXN�¹Àve+	�6:B�DH2R�EB S Of436:B�/18CXY9;BI<.47BE@¾4303BIB
2RD�J:0 S J S 0H472 S <L/1N:4 S
476CB><V8:9 , BI0 S O_Bvu�4303BI9w/;�:436L/?4�2FDEc:2547D�D3J:/1ZEB>Z S 9GJ:NFB�u�2F4 - 2RD
��¿4�¹À�e

Âw�L�T�d{A�aå�{V{#ï�zôBjD S 9;B�472R9GBED;<:BEBI@Û4 S 03B�47032FBI^1Bj2R9GJ S 0�4�/1<.4wB�ut470HBE9;/ S O�/ X12F^YBI<
D3BIXY9GBE<.4 æ !�"×ù è2è2è ù æ !?& c�07/k476:BI0�436L/1<é/1NRN
2R9GJ S 0�4�/1<.4KBvut4703BI9w/ü2R<é/üD3BE0H2RBIDEe z�Bë9w/ - 6:/a^1B
4 S 03B�470H2RBI^1BG/1NRN�Bvut4703BI9w/ S O�476:B�D3BIXY9GBE<.4 s 25476ë2R9GJ S 0H4�/?<:ZEB�/ , S ^YB;/�XY2F^1BE<í476:0HBED36 S NR@ S 0Ec

¤Y¤



/1N547BE0H<L/?432F^YBIN - c#/�X12F^YBI<ô<V8:9 , BI0 S O*476CBG9 S D�4�2R9GJ S 0�4�/1<.4lBvut4703BI9w/�e�zôB�Z�/1<ë8:DHBG436:B�03BE@S{
, NR/1Z�b�470HBEB�4 S 0HBI470H2RB�^YBG/1NRN_2R9GJ S 0�4�/1<.4
B�ut470HBE9;/\2F<ô/KDHBE032FBEDIc
/?<:@ë436:BE<ë@:0 S Jë436:B�B�ut470HBE9;/
S 8C43D32F@:Bh476:B�X12F^YBI<íD3BEX19;BI<V4��
6 S s BI^1BE0Ic_2FO+436:B�D3BIXY9;BI<.4�2RDl9h8:Z�6íDH6 S 0H43BE0l476:/1<j476:B�DHBE032FBEDIc
476C2RD�D S NR8C432 S <K2FD�2R<:B � ZI2RBI<V4Ee

�Û9 S 03B�B � ZE2FBE<.4W9GBI436 S @w2RD , /1DHBE@ S <;476CB
8:DHB S O#/��7�B�2¨S�6��������� s 6:2RZ�6w2RD�/[DH43038:Z�478:0HB
O S 0¾2F<:@:BvuC2F<:X�J S 2R<.47Dw2R< 436:BjJ:NM/?<:B ,.- 4 s S Z S { S 03@:2F<L/?47BID � �+@:BENFD , 0H8:<:<:BI0Ech¢aî1§C¢V�*�C/19GBI4�c
¢aîYî p1, ��e[� 4>/?NRN S s D
/wO�/1DH4�0HBI470H2RB�^1/?N S O�/1NFN_J S 2R<.43D s 2F436jZ S { S 03@:2F<L/?43BED
2F<�476:B�X12F^YBI<j07/1<CXYBEDIe
zôB[8:DHB�/�07/?<:XYB�4703BIB>4 S 2F<:@:Bvu�/1NRNfBvut4703BI9w/G2R<\/;DHBE0H2RBED´�L476:B>J S D32F432 S < S O�/1<\B�ut470HBE9h8:9 2F<
/wDHBE032FBED�DHBE0�^YBED>/1D�2F43D�QL0HDH4lZ S { S 0H@:2R<:/?47B?c�/1<C@�476:B�2R9GJ S 0�4�/1<CZEB[/1D�2F43D�DHBEZ S <:@íZ S { S 03@C2R<L/?43B1e
� S 0�B�uC/19GJ:NFB1c:476CB>2F9;J S 0�4�/1<:ZIB S O
J S 2F<.4 æ2ê 2R<\�_2FXY8:03B>­teF¢>2RD�¤;�:436V8:DEcd2F43D�Z S { S 03@:2F<L/?43BED�/10HB
¬ /1<:@�¤Ce

� O[/ DHBE032FBEDK2F<:ZENF8:@:BEDT� Bvu�4303BI9w/Cc�476CBE< 476:BjDHJL/1ZIBjZ S 9GJ:NRBvu�2F4 - S Ol476:Bj03/1<:XYB�4703BIB
2RD7��¿4�¹À�c+/1<C@ 476:Bw432R9GBGO S 0 , 8:2FNR@:2F<:X\2F4[2RDU��¿�� Ó NRXN�¹À�ej	 S 2F@:BE<.4725O - /1NRN�B�ut470HBE9;/ s 2F436
2R9GJ S 0H47/1<:ZEB�/k4�NFB�/1D�4��j2F<�/�D3BIXY9GBE<.4 æ !�"�ù è2è0è ù æ !?& c s Bw8:DHBG436:Bw03/1<:XYB�4303BEBG4 S 03B�47032FBI^1B;476CB
B�ut4303BE9;/ s 25476\QL03D�4
Z S { S 0H@:2R<:/?47B�2R<�476CB�07/?<:XYB � ���Oè0èe��� � c�/1<:@�D3BEZ S <:@�Z S { S 03@:2F<L/?47B�2F< � �Ôè0èWV � e
� O*436:B�<V8:9 , BE0 S O*0HBI43032RB�^YBI@�B�ut4303BE9;/�2RD%�Yc#436:BG03BI43032FBI^?/1N_432R9GB�2RDX��¿
�]Õ�NFXY�¹Àve�zôB�9w/ -
<:BIBE@K4 S D S 0H4*476:BID3BlB�ut4303BE9;/�2F<w476:B S 03@:BI0 S O(436:BE2F0�/1J:J�B�/103/1<:ZIB�2R<w436:B�DHBE032FBEDIc s 6:2FZ�6�47/1b1BID
��¿
� Ó NRXE��À�472F9;B��V436:B S ^1BE03/1NRNd472F9;B S Of03BI43032FBI^?/1N�/1<:@;D S 0�472R<CX[2FD���¿�� Ó NFXE�yÕ�NFXY�¹Àve��Û03BENR/?47BI@
S J�BE<�JC0 S , NFBE9 2RD�4 S @CBI^YBIN S Jí/?<j/18�u�2RNF2M/10 - DH43038:Z�478:0HB�476L/k4l/1NFN S s D�0HBI43032RB�^?/1N S O&2R9GJ S 0�4�/1<.4
B�ut4303BE9;/�2R<KD S 0H47BI@ S 0H@:BE0Ie

¤ q



¡3}T�;~T�a{VåMè
z�}����a�L�T~Y{�~Y���Ã~
ä#�a����}����

zôB�<:B�ut4�@CBED3ZI032 , Bl/>47BEZ�6C<:2RUV8:B
O S 0�QL<:@C2R<:X�/?<K/1J:J:0 S uC2F9w/k47B�@:2RD�4�/1<:ZIB , BI4 s BEBE<K4 s S D3BI032RBID
, /1DHBE@ S <h476CBE2R0+Z S 9GJ:03BID3D3BI@G^1BE0HD32 S <:DEe+��BEZE/1NRN�476L/?4 s B�6L/�^YB�@:B�QL<:BI@;476CB�@:2RD�4�/1<:ZIB , B�4 s BIBE<
4 s S BEUV8L/1N�{£NRBI<:X1436 DHBE032FBEDK/?D;476CBH� & @:2RD�4�/1<:ZIB1c s 6:2FZ�6 8:D3BIDw4 s S JL/107/?9;B�47BE0HDE�í/�@C2RDH47/1<:ZIB
OP8:<:Z�472 S < É �$�I�fO S 0�03BE/1N�^?/1NR8CBED�/1<:@\/�J S DH2F432F^YBl<V8:9 , BI0W�¥¿�$�BIQ:<:2F432 S <�¤Cei¤wÀve

�t2R<:ZIB�476:B�2R9GJ S 0H47/1<.47{£Bvut4703BI9w/[Z S 9GJ:03BID3DH2 S <�2RD*N S DHD - c s B�Z�/1<C< S 4�@:B�47BE0H9;2F<:B�476CB>BvuK{
/1Z�4�@C2RDH47/1<:ZIB , BI4 s BEBI< S 0H2RXY2F<L/1N�D3BE0H2RBID , /?D3BE@ S <�476:BI2R0�Z S 9;JC03BEDHD3BI@�^YBI03D32 S <:D´��6 S s BI^1BE0Ic s B
Z�/?< @:BI43BE0H9;2F<:B;436:Bw8:JCJ BI0h/1<:@�N S s BI0 , S 8:<:@CD S <�436:BwBvuC/1ZI4�@C2RDH47/1<:ZIB1e1z�B¾@CBED3ZI032 , Bw/1<
/1NFX S 0325476:9 O S 0
Z S 9;JC8C472F<:X;436:BEDHB�8:J:J�BE0l/1<C@jN S s BI0 , S 8:<:@CDEc s 6:2FZ�6jJ:0 S ^t2R@CBEDl/1<í/?J:J:0 S u�22{
9;/?472 S < S OT476:B�B�uC/1Z�4
@C2RDH47/1<:ZIB1cd/1<:@�476CBE<\D36 S s 6 S s 436:B>/1J:J:0 S uC2F9w/k472 S <¾@:BEJ�BE<C@:D S <�476CB
Z S 9;J:0HBEDHD32 S <ôJL/?07/19GBI43BE0YåherzôBG436:BE<ë8:DHB;476CB;0HBED38CNF4�4 S @:BI^1BEN S J /1<ô/1NFX S 0325476:9 O S 0lO�/1D�4
Z S 9;J:8�4�/?432 S < S O>/1J:JC0 S u�2R9;/?47B\@:2RD�4�/1<CZEBED , B�4 s BIBE<�D3BI032RBID s 2F436 J:0HBI{ Z S 9GJ:8C43BE@ 2R<C@:B�u�2R<CX
470HBEBIDEe

z�}����a�L�T~Y{ªå��L�#��{#ï �£<��_2RXY8C03B�¦�eF¢Yc s Bj2RNFNR8:D�4707/k47B�476:BjZE/1NRZI8:NM/?432 S < S O>@:2FDH4�/?<:ZEB , S 8:<C@:D
, BI4 s BEBE<�4 s S Z S 9;JC03BEDHD3BI@jD3BE0H2RBIDEe�	�6:Bh9 S < S 4 S <:2FZE2F4 - J:0 S J BI0H4 - ¿m��BIZI432 S < q eF¢�À�2FD�8:DHBE@�O S 0
Z�/?NRZE8CNM/?432R<:Xw436:B , S 8C<:@:DEeG�&/1Z�6ôNRBEX�2F<í436:B�D3BI032RBID[2FD , S 8:<:@:BI@ ,.- /�03BEZ�4�/1<CXYNRBG/1D�D36 S s <�e
¥ S 8C<:@:2R<CX¾03BIZI4�/?<:XYNRB�03BEJC03BEDHBE<.4�476:B , S 8C<:@:D S O+436:B�^?/1NR8CBED S O�/1NFN(476:B�J S 2R<.43D
2R<�476L/?4�D3BEX�{
9GBE<.4�2R< 436:B S 0H2RXY2F<L/1N&D3BI032FBEDEeô¥ - Z�/1NFZE8:NR/?472F<:X\436:BK@:2FDH4�/?<:ZEB , S 8:<:@CD , B�4 s BIBE< , S 8C<:@:2R<CX
03BIZI47/1<:XYNFBEDEc s B�Z�/1<íZE/1NRZI8:NM/?43B�476CB�@:2RD�4�/1<:ZIB , S 8:<:@:D , BI4 s BEBI<ô4 s S DHBE032FBEDIe��£<ô�_2RXY8C03Bh¦�e o c
s BhXY2F^1Bh/wJC0 S ZEBE@C8:03B�O S 0
Z�/?NRZE8CNM/?432R<:X�@:2FDH4�/?<:ZEB , S 8:<C@:D , BI4 s BEBE<j4 s S Z S 9GJ:0HBED3DHBE@jDHBE032FBED´�
2F4�47/1b1BID�Z S <:D�4�/1<.4�9;BI9 S 0 - /1<:@\038:<:D�2F<\NF2R<:BE/10*432R9GB1e

zôB�X12F^YB�4 s S 03BID38:N547D S <�436:Bh/1ZIZE8:03/1Z - S O_476:B[/1J:J:0 S uC2F9w/k47BI{ @:2RD�4�/1<CZEB�Z S 9GJ:8C47/?472 S <fe
	�6:BlQL0HDH4�03BID38:N54�XY2F^1BED�/ , S 8C<:@L/10 - S <K476:B s 2F@C476 S OT476:Bl@C2RDH47/1<:ZIB>03/1<:XYB?cL/1<:@�476CB>DHBEZ S <:@
D36 S s D�476:/?4�N S s BI0�Z S 9GJ:0HBED3DH2 S <\07/k47B�/1N s / - D�NRB�/?@:D�4 S /�<L/1030 S s BI0�03/1<:XYB?e

®&{������{è
 �� x"'�����*	�.$m}2�
���§�W�����Y���2�������n�-�	
>!��
5u�F�����-���7/�8+�)���4�6���
5�}����h��$Y�,�
���wå ^ ��
+0m�F��*	�.
+0
¤.­



index

va
lu

e

e e 2 e 3

g o1
g2 o2

g3 o 3

1

1

�_2FXY8:03B�¦�eF¢Y�D_W±³º£¸�°a²VÀ7¶�½C´�»t²V¼Vº�½:¶�¸�Ê_¶�¶v²G¸�Ê
´�À7´�ÆlµV·�¶vº�º£¶v¼Gº£¶�·H±¹¶vº�È
ìV´a·*°l·�¶v°aÂdË�°aÂ³».¶]`YÎ.¸�Ä.¶
Â¹´�Ê_¶�·
½:´�»V²V¼w´aÇ_¸�Ä.¶�¼V±³º£¸�°a²tÀ7¶l½C¶�¸�Ê
¶�¶v²\¸�Ê_´GÀ7´�ÆlµV·�¶vº�º£¶v¼�º£¶�·H±¹¶vº�±³º ab c d f g a d % c h f g ah % c j f g ajc d % c h % c j Î�°a²t¼K¸�Ä.¶�».µVµ:¶�·
½:´�»V²V¼h±³º5ab cedif l a d % c*hef l a h % cij7f l ajc d % c h % c j
�=�@�
5�å _ /6��
+0?8+
+0³�
5+��0+�����h��
+*��~�
��
>!q� �[Z " è2è Z o � ';�,�W�
5+�	�-�V*	��$u}:���7�o���	0z�F�	�)���<��
 ��/i�
5+��
 Z o [
Z " Ußå ^ Õ¥å _ J
®&{������{è
 0� ���>}+}����F�m�
5.�+�6����*	�.$m}:�����§�������g�	�2���������<�	
>!w�
5����	�
�<���7/�8:�r�	���=�@�
5m}����
��$%���
�	�wå ^��
+0��F��*	�.
+0y�=�@�
5På _ /6��
+0M8+
+0L�
5+�S0+�����h��
+*	���h��
>!q� �[Z " è2è Z o � ';�,���
5+�	�-�(*��.$u}:���7�o���	0]�F�	�r�F�-�.
 � J
���>}+}w�,�F�Y')�����
5+�	�i�
5.�+�V���g*	�.$m}2�
���§�g�
5+�W����$Y�W�F�����<�7�j���F�-
>!?0+�]\q�	����
&�=}����h��$Y�,�
���)��å ü^ ��
+0%å ü_ /
��
+0é8+
+0á�
5+�M*	�,�
�����n}���
+0+�<
>!¤0+� �	�h��
+*	�M�h��
>!q� �[Z ü" è2è Z üo � J x"'Eå ü^ U å ^ ��
+0³å ü_ U å _ /j�
5+�	

Z ü" Þ Z " ��
+0 Z üo U Z o J
� ~y~
å��M¶(}������a{j|T}��I���L�
~Y{#ï]z�B><:Bvu�4
Z S <CD32R@CBE0�476:B[J:0 S , NRBE9 S O_QL<:@C2R<:XG476:B>@:2RD�4�/1<CZEB , B�{
4 s BEBE<¾4 s S BIUt8:/1N2{ NRBE<CX1476;D3BE0H2RBID s 2F436wJ:0HBI{ Z S 9GJ:8C43BE@w2F<:@:BvuC2F<:X[4303BIBEDEe+	�6CB�Z S 9GJ:8C47/?472 S < S O
476CB�BvuC/1ZI4�@:2RD�4�/1<CZEB�03BIUt8C2R03BID�NF2R<:BE/10_432R9GB1c , 8C4 s B�ZE/1<G8:D38L/?NRN - QL<:@w/�X S�S @G/1J:J:0 S u�2F9w/?432 S <
S OT476:B�@:2FDH47/1<:ZEB�2F<\9�8:Z�6�NFBEDHD�432R9GB1e

�£<í�
2RXY8:0HBh¦Cei¤Cc s BhX12F^YBh/wJ:0 S ZEBI@:8:0HBhO S 0
Z S 9;JC8C472F<:X¾/1<í/?J:J:0 S u�2R9;/?43B[@:2FDH47/1<:ZEB , B�{
4 s BEBE< 4 s S DHBE032FBED s 2F476ô/�X12F^YBI< /1ZIZE8:03/1Z -_^ �+2F4�QL<:@CD[476CB;@:2FDH47/1<:ZEB , S 8:<:@:D Z " /?<:@ Z o
D38CZ�6�476L/k4 Z o [ Z " U ^ eK	�6:B;JC0 S ZEBE@C8:03BGQL03D�4�XYBI<:BE03/?47BID�6:2FXY6:N - Z S 9GJ:0HBED3DHBE@�^1BE0HD32 S <:D
S OW436:BwX12F^YBI< D3BI032FBEDh/?<:@�QL<:@CD[476CBw03BID3J�BEZ�472F^1BK@:2RD�4�/1<CZEBw03/1<:XYB?e�	�6:BE<fc+254>03BEJ�B�/k47BE@CN - 03B�{
@:8:ZIBED*436:B
Z S 9GJ:03BID3D32 S <w03/?47B
/1<:@;03BEZ S 9GJ:8C47BID*476CB
@:2FDH4�/?<:ZEB�07/1<CXYB1c�8:<.472RNL436:B
03/1<:XYB s 2R@C436
, BEZ S 9;BIDGDH9w/?NRNRBI0[436L/1< ^ e �W4GB�/1Z�6 DH43BEJfc�2F4�2F<:ZE0HB�/1DHBED�476:B¾4 S 4�/?NW<V8:9 , BE0 S O�J S 2R<.47D�2F<
476CBKZ S 9GJ:03BID3DHBE@ D3BE0H2RBID ,V- /�O�/1ZI4 S 0 S O�4 s S e�� O�476CBK<t8C9 , BI0 S O�2R9GJ S 0H4�/?<V4�B�ut470HBE9;/�03B�{
UV8:2R0HBE@wO S 0�476CB
XY25^YBE<¾/1ZEZI8:07/1Z - 2FD��Yc�/1<:@ s B�8:DHB�03BI@M{ , NR/1Z�b�2R<:@CB�u�2R<:X[4703BIBEDIc�476CBE<¾476CB�472F9;B
S O�476:B;/1J:J:0 S uC2F9w/k47BI{ @:2RD�4�/1<CZEB�Z S 9GJ:8C47/?472 S <í2RD`��¿
��À�eG� OW476:BG8:DHB S O¼�B¢�¢WB�ut4303BE9;/1N+J S 2R<.43D
@ S BED�< S 4�J:0 S ^t2R@CB[DH8 � ZE2RBI<.4l/1ZIZE8:03/1Z - c�436:BE<\476:B[/1NRX S 0325476:9 J BI0HO S 0H9;D�476CB[Bvu:/?ZI4�@C2RDH47/1<:ZIB
Z S 9;J:8�4�/?432 S <K8:DH2R<:XG/1NFNfJ S 2R<.47DIe

¤Y¦



ì · ë�¸ O à4Û1Ù1Úºé ¼ß½�¾�¿>À7Á Â�Ã,Â�Á�Ä�Å+Æ,Ç�È7É�¾&ÆSÄ�¾+Ê1Ç>Ð+Á Ç Å+Á�Ð�È7ÉNÆ,ÍPÌ�É�ÓnÈ§Ð:Æ,Ç�ÂDH�¾�Å+Æ,Ì+Ó�Ñ½�Ò,ÂmÉNÆ+¿+Å�ÈOÉNÆ,Ç Á<Å,Ì+Â	Ó�È4Ss¾gÇ�¾�Ï%¿ ÊrÂ�ÓoÓ§Â	ÌSÓoÂ Ê
É�Â�Ó�Õ æ ! d ù è0è2è ù æ !N² Ð:Æ,Ì 3 � d ù è0è2è ù73 �(a Õ:Ð:Æ,ÌgÌ�É Ó§È§Ð+Æ,Ç	Â�Ä�Å+Æ,Ç�È7É ¾�ÆÉ �$�I� Ô È�Ò,ÂY¾&Å�È�¿+Å�ÈnÓ�Ð�ÊrÂjÈ�Ò,Â~Å+¿+¿.Â Ê4Ð+Æ,ÌMÁ ¾bSsÂ ÊcH�¾�Å+Æ,Ì+ÓV¾�Ä6È�Ò,ÂYÌ�É Ó§È§Ð+Æ,Ç	Â�H�Â�È4SsÂ	Â Æ�ÓoÂ Ê
É Â	Ó�Ñ
Z " I p � Z o I p �edMI�¢V�gf�I�¢Z "×ù Z o I · Ú=ÚQ¸�é�ê�P1¸ O à6Û1Ù=ÚyéK¿4d ù f ù Z "$ù Z o À
�r}
}��P{hd T � S 0Lf TAi |#�

�r}
}��P{�� @I% ö TkjKl % ö |T�dMIAd�Õ�¢Z "×ù Z o I · Ú=ÚQ¸�é�ê�P1¸ O à6Û1Ù=ÚyéK¿4d ù f ù Z "$ù Z o À
�r}
}��P{�� @I% ö I jKl % ö |T�dMIAd�Õ�¢V�Ff~ImfpÕÛ¢Z "×ù Z o I · Ú=ÚQ¸�é�ê�P1¸ O à6Û1Ù=ÚyéK¿4d ù f ù Z "$ù Z o À
�r}
}��P{ jKl % ö T � @I% ö |T�f�IAf[ÕÛ¢Z "×ù Z o I · Ú=ÚQ¸�é�ê�P1¸ O à6Û1Ù=ÚyéK¿4d ù f ù Z "$ù Z o À

Z " I an o�p % É �$�I� c ^rq ² d _ts a f a�
Z o I an o�u % É �$�I� c ^vq ² d _ts a f a�
��ä#�.~_ä(�S¿ Z "×ù Z o À
å�{.��äTåk�

· Ú6Ú�¸�é�êwP=¸ O à4Û1Ù1Úyéw¿4d ù f ù Z "�ù Z o À ¼ x�Ì+Ì�H�¾�Å+Æ,Ì+Ó8H.Â9È�S�Â	Â Æ~ÓoÂ�Í�ÏmÂ�Æ�ÈnÓ�Ñdw�QICd®�ydw� ICd�Õ�¢V�yf&��ImfU�gfz� Imf¼Õ�¢
}P  æ !]{ © æ ! { ¶ d ��}#{t�_dw�QICd�Õ�¢V�gdw� ICd®�
}P  3 �(| © 3 � | ¶ d ��}T{t�}f&��IAf[ÕÛ¢V�gfe� ImfU�� IÛ9;2F<Á¿�� @I% ö [�jKl ù jKl % ö [ � @ À
}P  æ ! { p © 3 �'|�~ S 0 3 � | p © æ !]{ ~��}#{t� Z " I Z " Õ�� Ó 9G2R<Á¿ É �$�I�i¿ æ !]{ ~ ù73 � | p À & ù É �$�I�Ú¿ æ ! { p ù�3 �(|�~ À & ÀZ o I Z o Õ�� Ó 9w/�uÎ¿ É �$�I�i¿ æ !]{ ~ ù73 � | p À & ù É �$�I�i¿ æ ! { p ù�3 �(|�~ À & Àå�{.��äTåk� Z "×ù Z o

�_2FXY8:03Bw¦Ce o �r^#·�´YÀ7¶v¼V».·�¶[ÇF´a·�ât²t¼V±³².ÅG¼t±³º£¸�°a²VÀ7¶�½:´�»V²V¼Vº�½C¶�¸�Ê
¶�¶v²�¸�Ê
´�À7´�Æ�µV·�¶vº�º£¶v¼�º£¶�·H±¹¶vº�È¾É&Ä.¶
Ë�°aÂ³».¶vº]m " °a²V¼¹mpo�·�¶�µV·�¶vº£¶v²?¸�¸�Ä.¶>Â³´�Ê_¶�·�°a²V¼�»VµVµ:¶�·�½C´�»t²V¼V°�·�±¹¶vº*´aÇ�¸�Ä.¶�¼V±³º£¸�°a²VÀ7¶l½:¶�¸�Ê
¶�¶v²�¸�Ê_´
À7´�ÆlµV·�¶vº�º£¶v¼�º£¶�·H±¹¶vº�È

¤ ¬



P\ê�í�¸ · â#â#º�à�¹6Ø)» · íÁêK¸�Ú6Ø�é�í · ÙyìÎê ¼ �=Â�ÈVÐ:¿+¿ Êr¾	Î:ÉNÏuÐ�ÈnÂYÌ�É Ó§È§Ð+Æ,Ç	ÂDH.Â9È�S�Â	Â Æ�È�S�¾�Ó§Â�ÊhÉ�Â	Ó�Ñ
½�Ò,Â�É<Æ+¿+Å�ÈnÓ6Ð ÊrÂiÈ4Ss¾mÓoÂ Ê
É Â	Ó æ ö�ù è0è2è ù æ � Õ 3EöIù è2è2è ù�3�� Õ�È�Ò,Â,ÉNÊ&Ç	¾+Ê�Ê;Â	ÓF¿.¾�Æ,Ì�É<Æ,Í%ÉNÆ,Ì+Â�Î:ÉNÆ,ÍmÈ�Ê;Â	Â�Ó6¾�Ä�ÂFÎ È�Ê;Â�ÏuÐ������� ^ Õ ������� _ Õ#Ð:Æ,Ì ^ Ô È�Ò,ÂY¾&Å�È�¿+Å�ÈmÉ�ÓVÈ�Ò,ÂgÌ�É Ó§È§Ð+Æ,Ç	Â~Ê)Ð+Æ,Í.Â8S�É È�Ò�Ð:ÆSÐ Ç�Ç�Å+ÊrÐ Ç9Ö�¾�Ä ^ Ñ
2R<C2F472R/1NR2F�EB�/1<�BE9GJC4 - NF2RDH4L� ^ S O_J S 2R<.43DW4 S 6 S NF@�436:B�Z S 9GJ:0HBED3DH2 S < S OT476:BlQL0HDH4�D3BI032FBED
2R<C2F472R/1NR2F�EB�/1<�BE9GJC4 - NF2RDH4L� _ S O
J S 2F<.47DW4 S 6 S NR@K476:B�Z S 9;JC03BEDHD32 S < S O
436:B�D3BIZ S <:@�D3BI032RBID� ^ Iª¤;�q� _ Iª¤
��������� ^ Iýå��ª� É � �Ú����� ^ � �yÇ���ÊM���O�I� ^ I p
��������� _ I å��ª� É � ������� _ � �»Ç���ÊS���O�I� _ I p
�r}
}��P{v� ^ U �I�����´¿��Ú����� ^ À S 0W� _ U �I�����´¿��Ú����� _ À�|#�� ^ ù ��������� ^ ù Ç���ÊS�����I� ^ I�P\ê�í�¸�ì�à4»�â#º
êÔé�é�ê#Ú�¸�é�ê#ºQØ�êÔéS¿��Ú����� ^ ù ��������� ^ ù Ç���ÊS���O�I� ^ ù � ù ��À� _�ù ��������� _ ù Ç���ÊS�����I� _ I�P\ê�í�¸�ì�à4»uâwº
êÔé�é�ê#ÚQ¸�é�ê#ºQØ�êÔéK¿e������� _�ù ��������� _ ù Ç���ÊM���O�I� _�ù � ù ��À

QL<:@ 436:BK@:2FDH4�/?<:ZEB¾03/1<:XYB ��Z oKù Z " � , BI4 s BEBI< Z S 9;JC03BEDHD3BI@ DHBE0H2RBEDU� ^ /1<:@�� _ 8:D32F<:X�476CB
J:0 S ZIBE@:8:0HB[2F<��_2RX18:03B�¦Ce o
}P  Z o [ Z " U ^

��}#{t� � ä(��~
ä#� ¿ Z oKù Z " À
å�{.��äTåk�

{t���I{|� ^ I o�� � ^ �w� _ I o�� � _
}P (� ^ ©¯�I����� � ������� ^ � /?<:@L� ^ T o�� �I����� � ������� ^ � ��}#{t�á� ^ Iý�I����� � �Ú����� ^ �}P (� _ ©¯�I����� � �Ú����� _ � /?<:@H� _ T o�� �I����� � ������� _ � ��}#{��á� _ Iý�I����� � ������� _ �

Z�/?NRZE8CNM/?43B
476:B>/1Z�478L/?N(@:2RD�4�/1<:ZIB Z , BI4 s BEBI< æ öIù è2è0è ù æ � cd/1<:@ 3�öIù è0è2è ù73�� 8:D32F<:Xw/?NRN 436:B�J S 2R<.47D
��ä#�.~_ä(�D¿ Z À

P\ê�í�¸�ì�à4»�â#º
êÔé�é�êwÚ�¸�é�ê#ºQØ�êÔéK¿e�������Hc;���������Pc»Ç���ÊS�����I�vcw��cw��À ¼ �=Â9ÈVÈ�Ò,ÂgÇ	¾�ÏY¿�Ê;Â	Ó§ÓoÂ�Ì|ÓoÂ Ê
É Â	Ó�Ñ
�r}
}��P{5Ç���ÊS�����I� T ��/1<C@1���������NMIDÙ1Ø�ëw|T�

}P ,¢$��£�� Ñ �IÊ�� � ��������� � I�Ù1Ø�ë
��}#{t� 2R<:DHBE0H4����������(2F<¾476:B , BEXY2F<:<:2F<:X S O_436:B�NR2FDH4
�
{t���I{w2R<CD3BE0�4
���������f2R<�� 2F9;9GBE@:2R/?47BIN - /?O 43BE0¼¢$��£�� Ñ �IÊ�� � ��������� �

���������#I �Î�7�V� � ��������� �
Ç���ÊS�����I�OI Ç���ÊM���O�I�
ÕÛ¢

å�{.��äTåk�}��c;����������c»Ç���ÊM���O�I�

�_2FXY8:03B�¦Ceg¤��¦^T·�´YÀ7¶v¼V».·�¶WÇR´a·&ât²V¼V±5².Å�¸�Ä.¶�°�µtµV·�´vá.±³Æ�°�¸£¶�¼t±³º£¸�°a²VÀ7¶�½:¶�¸�Ê_¶�¶v²�¸�Ê
´>º�¶�·�±¹¶vº&»Vº�±³².Å
¸�Ä.¶v±¹·
µV·�¶7Ì�À7´�Æ�µt».¸£¶v¼K±³²V¼V¶7áY±³²VÅ[¸£·�¶�¶vºvÈ
É&ÄV¶
µt·�´1À7¶v¼t».·�¶lº£¸�°�·�¸�º�Ê�±¹¸�Ä¾ÄV±¹Å�Â¹¿GÀ7´�Æ�µV·�¶vº�º£¶v¼¾Ëa¶�·Hº�±¹´�²VºW´aÇ_¸�Ä.¶
±³².µ�».¸�º£¶�·�±¹¶vº�½1¿Kº£¶vÂ¹¶vÀ7¸�±³²VÅ;Ü�Æl´�º�¸�±³Ælµ:´a·�¸�°a²?¸�µ:´�±³²k¸�º�ÇF·�´�Æ ¶v°aÀ�Ä�º£¶�·�±¹¶vº�°a²V¼�ât²t¼VºW¸�Ä.¶>¼V±5º£¸�°a²VÀ7¶
·�°a².Åa¶w½:¶�¸�Ê_¶�¶v²ë¸�ÄV¶vÆ�ÈüïmÇ�¸�Ä.¶G·�°a²VÅa¶w±³º[².´a¸�Ê�±¹¸�ÄV±³²�¸�ÄV¶;Å�±¹Ëa¶v²�°aÀ�À�».·�°aÀ7¿ÃqhÎ&±¹¸[±5²VÀ7·�¶v°aº£¶vº[¸�Ä.¶
²1»VÆ�½:¶�·
´aÇd±³Ælµ:´a·�¸�°a²?¸#µ:´�±³²k¸�ºTÇF·�´�ÆÛ¶v°aÀHÄ�º�¶�·�±¹¶vº#½1¿�°�ÇR°aÀ7¸£´a·�´aÇL¸�Ê_´�±³²�¶v°aÀHÄ�º�».½tº£¶vý1».¶v²?¸Tº£¸£¶�µ�°a²V¼
·�¶7Ì�À�°aÂ³À�»tÂ³°�¸£¶vºl¼V±³º£¸�°a²tÀ7¶[·�°a²VÅa¶�½:¶�¸�Ê
¶�¶v²�¸�Ä.¶vÆ�ÈKï�Ç&¸�ÄV¶h°�µtµV·�´vá.±³Æ�°�¸�±³´�²�À�°a²j².´a¸
½:¶[ÇR´�»V²V¼�°�ÇR¸£¶�·
»Vº�±5².Å�°aÂ³Â�¸�Ä.¶*¶7á1¸£·�¶vÆ�°
ÇF·�´�Æª½:´a¸�Ä[¸�Ä.¶�º£¶�·�±¹¶vº�Î1¸�Ä.¶*µV·�´YÀ7¶v¼V».·�¶�´�».¸£µt».¸�º_¸�Ä.¶W°aÀ7¸�»V°aÂL¼V±5º£¸�°a²VÀ7¶�»tº�±³².Å
°aÂ³Â:¸�Ä.¶�µC´�±5²k¸�º�ÇR·�´�Æ�½:´a¸�Ä�¸�Ä.¶�º�¶�·�±¹¶vº�È

¤Y§



� O s B;J:0 S ZEBID3DhDHBEXY9GBE<.47D S O�DHBE032FBED�/1<:@�8CD3Bw03/1<:XYB�470HBEBIDEc_436:BE<�436:Bw0HBI43032RB�^?/1N S O�2F9�{
J S 0H47/1<.4�Bvut4703BI9w/�2RD�DHN S s BI0Ec s 6:2FZ�6 s S 03DHBE<:D�476:B S ^YBI07/1NFN#432R9GB S O
QL<:@:2F<:Xw/?<�/1JCJ:0 S u�2R9;/?47B
@:2FDH4�/?<:ZEB?e�� Od476:B*4 S 4�/?NC<V8:9 , BE0 S O 2F9;J S 0�4�/1<.4
J S 2F<.47D�2F< , S 436hD3BI032FBED+2RD:�jcY476:BWNFBE<:X?476 S Od476CB
Z S <:D32F@:BE0HBE@KD3BIXY9GBE<.47DW2FD;�fc:/1<:@ s B�<CBEBE@?��2F9;J S 0H47/1<.4�J S 2F<.47D&O S 0�QL<C@:2R<:X�/1<K/1JCJ:0 S u�2R9;/?47B
@:2FDH4�/?<:ZEB?c:476:BI<\436:B S ^1BE03/1NRNf432R9GB�2RD
��¿�� Ó NRXi�=ÕüNRX��¹À�e

� , DHBE0�^YBl476L/k4�cC25O(476:B
NRBE<CX14767� S OT436:B�XY25^YBI<KD3BEX19;BI<V4W2RDWDH9w/1NFNRBI0�436L/1<?� Ó NRXi�\Õ�NFXY�jc
476CBE<�476:B�NR2F<:B�/?0e{ 432R9GB�Z S 9GJ:8C4�/k472 S < S Od476:B�B�uC/1Z�4*@C2RDH47/1<:ZIB�2RD�O�/1D�47BE0+436L/1<�476:B�/1JCJ:0 S u�2R9;/?47B
Z S 9;J:8�4�/?432 S < s 25476�07/1<CXYBW470HBEBEDIe\z�6:BE<;8:D32F<:X�07/1<CXYBW470HBEBEDIc s B�9w/ - 9 S @:2FO - 476CB�/?NRX S 0H2F436:9
4 S 2R9GJ:0 S ^YB;2F43D�B � ZI2RBE<CZ - O S 0�D39;/1NFNQ�fe�	�6:BK9 S @:25QLBE@�/1NRX S 0325476:9 Q:03DH4hZ S 9GJL/10HBED�� /?<:@
NRX��k�.25O+��2RD�DH9w/1NFNRBI0Eck2F4�Z S 9GJ:8C47BID�476:B�BvuC/1ZI4+@C2RDH47/1<:ZIB�2R<���¿t�UÀ(472R9GB1eT� O�< S 4EcY476:B�/?NRX S 0H2F436:9
Z S 9;JL/?03BEDX� s 25476 � Ó NFX(�[ÕªNFXY� /?O 47BI0;BE/1Z�6 2F<:ZE0HB�/1DHB S Oj�w��25O�� , BEZ S 9GBEDGD39;/1NRNFBE0Ec&476CB
/1NFX S 0325476:9 D s 2547Z�6:BID�4 S 436:BwZ S 9GJ:8C4�/k472 S < S O*476:B;B�uC/1ZI4�@:2RD�4�/1<CZEB1e\	�6:B;038:<:<C2R<:X\472R9GB S O
476C2RD�9 S @:25QLBE@\/1NFX S 0H2F476C9 2FD
��¿P9;2F<Á¿]� ù � Ó NRXi�=ÕüNRX��¹ÀªÀve
� }#å�{t�.}T����|��a{t�I�+ï»z�6CBE<�D3BE/103Z�6C2R<:X�O S 0
DHBE0H2RBEDTD32F9;2FNM/10 4 S /�XY2F^1BE<[JL/?4343BE0H<¥¿m)*6:/1JC47BI0 ¬ Àvc s B
9;/ - <:BEBI@�4 S @:BI43BE039G2R<CB s 6:BI436:BE0�476:B�@:2FDH47/1<:ZEB , BI4 s BEBI<�476CB>J:/?4343BE03<�DHBE032FBED�/1<:@�/1< S 476:BI0
XY25^YBE<jDHBE0H2RBED
2RD
DH9w/?NRNRBI0�476L/1<í/;XY2F^1BE<�436:03BID36 S NF@��>e��£< S 436:BE0 s S 0H@:DEc s B�<:BIBE@í/ , S�S NRB�/?<
OP8:<:Z�472 S <�436L/?4�2F<:J:8C43D�4 s S BEUV8L/?N2{£NFBE<:X?476\D3BE0H2RBIDl/1<:@�/;476:0HBEDH6 S NR@��[c /1<:@�03B�478:0H<:D¼íQº�Ûyê�25O
476CB>@C2RDH47/1<:ZIB , BI4 s BEBI<�476CB>DHBE0H2RBED�2FD�< S XY03BE/?47BI0�436L/1<��>e

zôB
ZE/1<K8:DHBl/[DH2R9GJ:NRB�J:0 S ZEBI@:8:0HB
476L/k4WZ S 9;J:8�47BED�476:B
B�uC/1ZI4*@:2RD�4�/1<CZEB , BI4 s BEBI<\X12F^YBI<
D3BI032FBED�/1<:@�476:B�JL/k4347BI03<fc:/1<:@\Z S 9GJL/10HBED s 2F436��n�:2547D�0H8:<:<:2F<:X�472R9GB�2FD�NR2R<CB�/10W2F<K476:BlNFBE<:X1436
S O�476:B�DHBE032FBEDIeG�£<ô�_2FXY8:03B�¦�e q c s BGXY2F^1B�9 S 0HB�B � ZE2FBE<.4[J:0 S ZEBI@:8:03B?c s 6C2RZ�6ë9w/ - 43BE0H9;2F<L/?47B
s 2F436 S 8C4GJ:0 S ZIBEDHD32R<CXô476CB�BI<V432R0HB�DHBE032FBEDG2FO
2F4G@:BI43BE0H9;2F<:BED�476:/?4;436:B\@:2RD�4�/1<:ZIB�2FD�@:BIQL<C2F47BIN -
XY0HB�/?43BE0&476L/1<D�n��6 S s BI^1BE0Ic:2FO 476:B�@:2RD�4�/1<CZEB�2RD&D39;/1NRNFBE0�436L/1<D�[ct2F4&6:/1D�4 S J:0 S ZIBEDHD�476CB�BI<V432R0HB
D3BI032FBEDEe

� O s B�6L/�^YBl/1NF03BE/1@ - J:0HBI{ Z S 9GJ:8C43BE@w436:B�2F<:@:BvuC2F<:X[4303BIBED�O S 0�436:B�X12F^YBI<¾D3BI032FBEDEcV476CBE< s B
Z�/?<�8:D38:/1NRN - XY2F^1B[476CBhD7/19GB[/1<:D s BE0 s 25476�9h8:Z�6jNRBID3D�Z S 9GJ:8C47/?472 S < ,.- QL<:@:2F<:XK/w@C2RDH47/1<:ZIB
07/?<:XYB�O S 0�476CB�4 s S X12F^YBI<;DHBE0H2RBEDIe��£<¾�
2RXY8:0HB�¦Ceg­�c s B�XY25^YB�/1<G/1NRX S 0325476:9%476L/k4�8CD3BED�03BI@M{ , NM/1Z�b
2R<C@:B�u�2R<CX�4303BIBED�4 S @:BI43BE0H9;2F<:B s 6:BI436:BE0�476CB>@C2RDH47/1<:ZIB>2FD�D39;/1NRNFBE0�476L/1<��>e

	�6CB�J:0H2R<:ZI2RJ:NFBK8:<:@:BI03N - 2F<:Xë436:2RD�J:0 S ZIBE@:8C03B�2FD�D32R9G2RNR/10[4 S 436:B\Z S 9GJ:8C47/?472 S < S O�476CB
@:2FDH4�/?<:ZEB s 25476�XY2F^1BE<jJ:0HBEZE2FD32 S <fe
��J BIZE25QLZ�/1NFN - c 254 , BEXY2F<:D s 25476j/ s 2R@:B[@:2RD�4�/1<:ZIBh07/?<:XYBh/?<:@
476CBE<K<L/10H0 S s DW254�c ,V- 03BI@:8:ZE2F<:X�436:B�Z S 9;J:0HBEDHD32 S <¾07/?43B1c�8:<.472RN�476:B�476:0HBED36 S NR@T��O�/1NFNRD S 8C43D32R@CB

¤Yî



í
êÔé�í�¸�í� =º
êÔé! 1à»ë:Ú ¼ $1Êr¾2Ç	Â�ÌKÅ+ÊrÂjÄ�¾+Ê�¿.Â Ê;Ä�¾+Ê�ÏgÉNÆ,Í�È�Ò,Â�È�Ò+Ê;Â	ÓFÒ,¾�Á Ì�ÈnÂ	ÓnÈ�H�Â�È4SsÂ	Â ÆSÈ4Ss¾�Ó§Â�Ê
É Â	Ó�Ñ
½�Ò,ÂYÉNÆ+¿+Å�ÈnÓ(Ð�ÊrÂmÈ�S�¾~ÓoÂ Ê
É�Â�Ó æ öIù è2è0è ù æ � Õ 3EöIù è0è2è ù�3�� Õ�Ð:Æ,Ì�È�Ò+Ê;Â	ÓFÒ,¾�Á Ì � Ô È�Ò,Â�¾&Å�È�¿+Å�È�É ÓiÂ,É È�Ò,Â Ê íQº�Û®ê¾+Ê × · ëSé�ê Ñ
�6I�¢V�#� & I p
�r}
}��P{��OU Òë|T�

� & I an � && Õ É �$�I� c ^vq�d _ q"f�
}P i� & ©��ª��}#{t� å�{V�aäTåk� × · ëKé�ê

å�{.��äTåk�øí�º�Û®ê

�_2FXY8:03B�¦�e q � s ¸�¶v°aÀHÄ;º£¸£¶�µ�Ît¸�Ä.¶�µt·�´1À7¶v¼t».·�¶�·�¶�¸£·�±³¶�Ëa¶vº�².¶7áY¸&µ:´�±³²?¸�º+ÇF·�´�Æ�¸�Ê_´�º�¶�·�±¹¶vº�ÎV°a²V¼;°a¼EÍ�»Vº£¸�º
¸�Ä.¶TÆ>±³²V±³Æ
»VÆ ¼V±³º£¸�°a²tÀ7¶#½:¶�¸�Ê_¶�¶v²�¸�Ä.¶_º£¶�·�±¹¶vº�ÎI¸�Ä.¶v²�±³¸dÀ�Ä.¶vÀ�Á�¸£´�º£¶�¶
Ê�Ä.¶�¸�Ä.¶�·d¸�ÄV¶TÆ�±³²V±5Æ�»VÆ ¼V±5º£¸�°a²VÀ7¶
±³º�Åa·�¶v°�¸£¶�·*¸�ÄV°a²�¸�ÄV¶�¸�Ä.·�¶vº�ÄV´�Â³¼Et�È

476CB�@:2RD�4�/1<:ZIBW07/?<:XYB1e_� O�� 2RD_D39;/1NRNFBE0#476L/1<h436:B�N S s BE0 , S 8:<C@fcY476:B�JC0 S ZEBE@C8:03B�0HBI478C03<:DDíQº�ÛyêÁ�
2FOY�¨2FDlXY03BE/?47BI0l476L/1<j436:B�8:J:J�BE0 , S 8C<:@fc#2F4�0HBI478C03<:D%× · ëKé�ê(e�� O�476:BG8:DHB S O¼�B¢�¢�2R9GJ S 0�4�/1<.4
J S 2R<.47D[@ S BED�< S 4hJ:0 S ^�2F@:B¾DH8 � ZE2RBI<.4�/1ZEZI8:07/?Z - c�436:B¾J:0 S ZIBE@:8C03B¾B�^YBE<.438L/1NRN - Z S 9GJ:8C47BID�476CB
B�uC/1Z�4�@:2RD�4�/1<:ZIB1e

� O�436:Bj@:2RD�4�/1<CZEB , BI4 s BEBI<Û436:BjD3BI032RBIDK2RD;ZEN S D3B�4 S �[c�476CB�J:0 S ZEBI@:8:0HBj9w/ - <:BEBI@�4 S
J:0 S ZIBED3D>/1NFN_J S 2R<.43DEc s 6:2FZ�6ô9GB�/1<CD�476L/?4�254l2RDl< S O�/?DH47BI0l476L/1<j436:B�D32F9;J:NFBhZ S 9;J:8�4�/?432 S <j2F<
�_2FXY8:03B�¦�e q e���<G436:B S 476:BI0&6L/1<:@fcV25O 436:B�@:2RD�4�/1<:ZIB�2RD&9h8:Z�6GD39;/1NRNFBE0 S 0+9h8:Z�6wNR/103X1BE0_436L/1<D�[c
476CB¾J:0 S ZEBI@:8:0HBKJ:0 S ZEBID3D3BID S <:N - /�DH9w/1NFN+OP07/1Z�472 S < S O�J S 2R<.47DIej� O�476:B¾0HBEUV8:2F03BE@�<V8:9 , BI0 S O
2R9GJ S 0H47/1<.4�B�ut470HBE9;/;OP0 S 9 , S 436�D3BI032FBED
2FD��Yc /1<:@ s B�8CD3Bh/;03BE@S{ , NR/1Z�bK2R<:@CB�u�2R<:XG470HBEB1cd476CBE<
476CBhZ S 9GJ:8C47/?472 S <�432R9GB[2FD8��¿
��À�el� O s B�J:0 S ZEBID3DlD3BIXY9GBE<.47D S O�DHBE032FBEDl/?<:@j8:D3B�03/1<:XYB[4703BIBEDIc
476CBE<¾476CB�472F9;B�2FDB��¿
� Ó NRXi�ºÕíNRX��¹À�e+� O s B�8CD3B�03/1<:XYB�4703BIBEDIc s B�Z�/1<K9 S @:2FO - 436:B�/?NRX S 0H2F436:9
4 S 2R9GJ:0 S ^YBw2F47D[D3J�BEBI@ O S 0hD39;/1NFNQ�fc�2R<�436:B¾D3/19;B s / - /?Dh2R<ë476:BK/?J:J:0 S u�2R9;/?43Bw@:2FDH4�/?<:ZEB�{
Z S 9;J:8�4�/?432 S <feT	�6:B�038:<C<:2R<:Xl432R9GB S O�436:B�9 S @:25QLBE@�/1NFX S 0H2F476C9�2FD���¿�9G2R<Î¿t� ù � Ó NFXE�ÎÕ\NFX��¹ÀªÀ�e

q.p



í
êÔé�í�¸�í� =º
êÔé! 1à»ë:Ú�¸�íQº
êÔêÔé ¼ $1Êr¾2Ç	Â�ÌKÅ+ÊrÂ�Ä�¾+Ê�¿.Â Ê;Ä�¾+Ê�ÏgÉNÆ,ÍjÈ�Ò,ÂVÈ�Ò+Ê;Â	ÓFÒ,¾�Á ÌYÈnÂ	ÓnÈ�H.Â9È�S�Â	Â ÆuÈ4Ss¾
Ó§Â�Ê
É Â	ÓjÅ,Ó�ÉNÆ,Í|ÉNÆ,Ì+ÂFÎ:É<Æ,Í~È�ÊrÂ	Â�Ó	Ñ½�Ò,ÂLÉNÆ+¿+Å�ÈnÓ~Ð ÊrÂ�È4Ss¾]Ó§Â�Ê
É Â	Ó æ öIù è2è2è ù æ � Ð:Æ,Ì 3Eö�ù è2è0è ù�3�� Õ�È�Ò,Â,ÉNÊ�Ç�¾+Ê�ÊrÂ�Ó9¿�¾�Æ,Ì�ÉNÆ,ÍéÉ<Æ,Ì+ÂFÎ:ÉNÆ,ÍHÈ�Ê;Â	Â�Ó�¾�ÄÂFÎ È�Ê;Â�ÏuÐ �Ú����� ^ Õ ������� _ Õ#Ð+Æ,Ì�Ð%È�Ò+ÊrÂ�Ó9Ò,¾�Á Ì � Ô È�Ò,Âg¾�Å�È�¿+Å�ÈmÉ Ó�Â É È�Ò,Â�Ê íQº�Û®ê ¾:Ê × · ëKé�ê Ñ
2R<C2F472R/1NR2F�EB�/1<�BE9GJC4 - NF2RDH4L� ^ S O_J S 2R<.43DW4 S 6 S NF@�436:B�Z S 9GJ:0HBED3DH2 S < S OT476:BlQL0HDH4�D3BI032FBED
2R<C2F472R/1NR2F�EB�/1<�BE9GJC4 - NF2RDH4L� _ S O
J S 2F<.47DW4 S 6 S NR@K476:B�Z S 9;JC03BEDHD32 S < S O
436:B�D3BIZ S <:@�D3BI032RBID� ^ Iª¤;�q� _ Iª¤
��������� ^ Iýå��ª� É � �Ú����� ^ � �yÇ���ÊM���O�I� ^ I p
��������� _ I å��ª� É � ������� _ � �»Ç���ÊS���O�I� _ I p
�r}
}��P{v� ^ U �I�����´¿��Ú����� ^ À S 0W� _ U �I�����´¿��Ú����� _ À�|#�� ^ ù ��������� ^ ù Ç���ÊS�����I� ^ I�P\ê�í�¸�ì�à4»�â#º
êÔé�é�ê#Ú�¸�é�ê#ºQØ�êÔéS¿��Ú����� ^ ù ��������� ^ ù Ç���ÊS���O�I� ^ ù � ù ��À� _�ù ��������� _ ù Ç���ÊS�����I� _ I�P\ê�í�¸�ì�à4»uâwº
êÔé�é�ê#ÚQ¸�é�ê#ºQØ�êÔéK¿e������� _�ù ��������� _ ù Ç���ÊM���O�I� _�ù � ù ��À

QL<:@K436:Bl@:2RD�4�/1<CZEBl07/?<:XYB �[Z oKù Z " � , B�4 s BIBE<\Z S 9GJ:03BID3DHBE@\D3BE0H2RBID�2R<�� ^ /1<:@�� _ 8:DH2R<:X�476CBJ:0 S ZIBE@:8:0HB[2F<��_2RX18:03B�¦Ce o
}P  Z o U�� S 0 Z " ©��

��}#{t��}�  Z o U��
��}#{t� � ä(��~
ä#�EíQº�Û®ê
{t���I{w��ä#�.~_ä(�~× · ëKé�ê
å�{.��äTåk�

{t���I{|� ^ I o�� � ^ �w� _ I o�� � _
}P (� ^ ©¯�I����� � ������� ^ � /?<:@L� ^ T o�� �I����� � ������� ^ � ��}#{t�á� ^ Iý�I����� � �Ú����� ^ �}P (� _ ©¯�I����� � �Ú����� _ � /?<:@H� _ T o�� �I����� � ������� _ � ��}#{��á� _ Iý�I����� � ������� _ �

Z�/?NRZE8CNM/?43B
476:B>/1Z�478L/?N(@:2RD�4�/1<:ZIB Z , BI4 s BEBI< æ öIù è2è0è ù æ � cd/1<:@ 3�öIù è0è2è ù73�� 8:D32F<:Xw/?NRN 436:B�J S 2R<.47D
}P  Z ©��

��}#{t� � ä(��~
ä#�S× · ëKé�ê
{t���I{w��ä#�.~_ä(��í�º�Û®ê

å�{.��äTåk�

P\ê�í�¸�ì�à4»�â#º
êÔé�é�êwÚ�¸�é�ê#ºQØ�êÔéK¿e�������Hc;���������Pc»Ç���ÊS�����I�vcw��cw��À ¼ �=Â9ÈVÈ�Ò,ÂgÇ	¾�ÏY¿�Ê;Â	Ó§ÓoÂ�Ì|ÓoÂ Ê
É Â	Ó�Ñ
�r}
}��P{5Ç���ÊS�����I� T ��/1<C@1���������NMIDÙ1Ø�ëw|T�

}P ,¢$��£�� Ñ �IÊ�� � ��������� � I�Ù1Ø�ë
��}#{t� 2R<:DHBE0H4����������(2F<¾476:B , BEXY2F<:<:2F<:X S O_436:B�NR2FDH4
�
{t���I{w2R<CD3BE0�4
���������f2R<�� 2F9;9GBE@:2R/?47BIN - /?O 43BE0¼¢$��£�� Ñ �IÊ�� � ��������� �

���������#I �Î�7�V� � ��������� �
Ç���ÊS�����I�OI Ç���ÊM���O�I�
ÕÛ¢

å�{.��äTåk�}��c;����������c»Ç���ÊM���O�I�

�_2FXY8:03B�¦�eÙ­��¹^#·�´1À7¶v¼V»V·�¶�ÇF´a·>µC¶�·�ÇF´a·�Æ>±³².Å¾¸�Ä.¶�¸�Ä.·�¶vº�Ä.´�Â³¼�¸£¶vº£¸[½C¶�¸�Ê
¶�¶v²ë¸�Ê_´�º£¶�·H±¹¶vº�»Vº�±5².Å¾¸�Ä.¶v±¹·
µV·�¶7Ì�À7´�Æ�µt».¸£¶v¼�±³²V¼.¶7á.±³².ÅW¸£·�¶�¶vº�È s ¸_¶v°aÀ�Ähº£¸£¶�µ�¸�Ä.¶�µV·�´YÀ7¶v¼V».·�¶�±5²VÀ7·�¶v°aº£¶vº
¸�Ä.¶�²1»VÆ�½:¶�·#´aÇLµ:´�±³²k¸�ºT½?¿
°
ÇR°aÀ7¸£´a·�´aÇ�¸�Ê_´�°a²V¼�·�¶7Ì�À�°aÂ³À�»tÂ³°�¸£¶W¸�Ä.¶�».µVµ:¶�·_°a²t¼�Â³´�Ê_¶�·+½C´�»t²V¼Vº
´aÇ�¸�Ä.¶�¼V±³º�¸�°a²VÀ7¶�½:¶�¸�Ê
¶�¶v²�º£¶�·H±¹¶vº�Ã
±¹¸
¸�Ä.¶v²�µ:¶�·�ÇR´a·�Æ�º�¸�Ä.¶�¸�Ä.·�¶vº�ÄV´�Â³¼\¸£¶vº�¸�È\ïmÇ�¸�Ä.¶�»Vº£¶�´aÇ6u ÔFÔ ±³Ælµ:´a·�¸�°a²?¸�µ:´�±³²?¸�º�¼.´?¶vºl²V´a¸
µt·�´�ËY±³¼.¶º�»wv[À�±¹¶v²k¸_°aÀ�À�».·�°aÀ7¿aÎV¸�ÄV¶�µV·�´1À7¶v¼V»V·�¶&¶�Ëa¶v²?¸�»V°aÂ³Â¹¿>À7´�Æ�µt».¸£¶vº_¸�Ä.¶*¶7áY°aÀ7¸&¼V±5º£¸�°a²VÀ7¶�°a²t¼>µ:¶�·�ÇR´a·�Æ�º
¸�Ä.¶
¸£¶vº£¸�È

q ¢



¡3}T�;~T�a{VåLû
���C�E�a{Vå?� åk{.�aåk}P{w�:�L�

zôBl<:B�ut4�@:BEDHZE0H2 , B[/?NRX S 0H2F436:9;D&O S 0�2F@:BE<.4725O - 2R<:X�DHBE032FBED�2F<�/h@:/?4�/ , /1D3Bl476:/?4�/103BlDH2R9G2RNR/10�4 S /
XY25^YBE<�JL/?4H47BE0H<�DHBE032FBEDIe=z�B[/1DHD38:9GB>436L/?4�/1NFN(D3BE0H2RBID�2F<�/�@L/?47/ , /1DHB[6L/�^1B�2R<C@:B�u�2R<CXG4303BEBID�O S 0
/wXY25^YBI<�@:2RD�4�/1<CZEB�OP8:<CZI472 S <fc /1<:@ s BhZ S <:D32F@:BE0
436:03BIBhDH47/1<:@L/?03@�0HBI470H2RB�^1/?N
J:0 S , NFBE9GDEe��
2R03D�4�c
s BG@CBED3ZI032 , B�/¾J:0 S ZIBE@:8C03B�O S 0�2F@:BE<.4725O - 2R<:XK/?NRNTD3BE0H2RBID s 6 S D3B�@:2FDH47/1<:ZEBhOP0 S 9 /�X12F^YBI<jD3BI032RBID
2RD>< S X103B�/k47BE0�476:/1<�/�X12F^YBI<�476C03BEDH6 S NF@fe��tBEZ S <:@fc s B¾XY25^YB;/1<�/1NFX S 0325476:9 O S 0�QL<:@:2F<:X�476CB
D3BI032FBED
ZIN S DHBED�4�4 S /;X12F^YBI<�JL/k4347BI03<fe�	�6C2R03@�c s B�9 S @:2FO - 254�O S 0�2R@:BI<V432FO - 2R<CXw/�XY2F^1BE<�<V8:9 , BI0
S O
ZEN S D3BIDH4�D3BI032RBIDEe

Â¾�L�#�d{��fä#{Vå�²�ï]zôB�QL03D�4�Z S <:DH2R@:BI0�436:B>03BI43032FBI^?/1N S O�/1NRN�D3BE0H2RBID s 25476:2F<\/GXY25^YBI<�@:2FDH47/1<:ZEB��
OP0 S 9 /\X12F^YBI<�JL/k4347BI03<ôD3BE0H2RBIDEew�£<��_2RX18:03B ¬ e5¢Yc s B;XY2F^1BG/\DH2R9GJ:NRB�/1NFX S 0H2F476C9 476:/?4[/1J:J:NF2RBED
476CB>@C2RDH47/1<:ZIBI{ 436:03BID36 S NR@�47BED�4�4 S BI^1BE0 - DHBE0H2RBED�2R<¾436:B�@L/?47/ , /1DHB1e

� O s B�/103B�D3BE/103Z�6:2F<:XlO S 0 s 6 S NRBWDHBE0H2RBED
476L/?4�9w/?43Z�6�/�XY25^YBE<�J:/?4343BE03<�c./1<:@h436:B�@L/?47/ , /1DHB
2R<CZENR8C@:BED`� Z�/1<:@C2R@L/?43B�D3BI032RBIDEcT476:BI< s B;<CBEBE@ô4 S /1J:J:N - 476CB;DH2R9G2RNM/?032F4 - 43BED�4U� 472F9;BIDEeG�£<
476CB , BED�4>Z�/1DHB1c(476:B�43BEDH4�O S 0lBE/1Z�6ëD3BE0H2RBID�47/1b1BID[NF2F4H47NRB�472F9;B?c#/1<:@j476CB S ^1BE07/?NRN_432R9GBh2RDlZIN S DHB
4 S ��¿���ÀveG�£<ë476:B s S 03D�4�ZE/1D3B?cT436:B;/1NRX S 032F436:9 9w/ - <CBEBE@ô4 S QL<:@ë476:B�B�uC/1Z�4�@C2RDH47/1<:ZIB�O S 0
9 S DH4�472F9;B�D3BI032FBED�� 476V8:DEc 2FO�436:B�J:/?4343BE03<�D3BE0H2RBID
2R<CZENR8C@:BED�Ò�J S 2R<.47DIc�436:B s S 0HDH47{ Z�/1DHB�472F9;B�2FD
º · ÙQP\ê�¸��4Û®ê#º>� ¼ $1Êr¾2Ç	Â�ÌKÅ+ÊrÂjÄ�¾+ÊQÓ§Â�Á Â�Ç�È7É<Æ,ÍvÐ+Á<Á+Ó§Â�ÊhÉ�Â	ÓVÈ�Ò Ð�È(Ð�ÊrÂ�S�É È�Ò.É<Æ~ÐYÍ&É Ã,Â Æ%Ì�É Ó§È§Ð+Æ,Ç	Â �Ä�Êr¾&ÏãÐ�Í&É Ã,Â Æ�¿ Ð�È�ÈnÂ�Ê
Æ�Ó§Â�ÊhÉ�Â	Ó�Ñ
½�Ò,Â%ÉNÆ+¿+Å�ÈnÓ�Ð ÊrÂ � Ó§Â�ÊhÉ�Â	Ó æ ö£öIù è0è2è ù æ ö×� Õ"Ñ"ÑpÑpÕ æ>� ö´ù è2è0è ù æ>� � ÕKÐ�¿ Ð,È�ÈnÂ Ê�ÆYÓ§Â�Ê
É Â	Ó 3EöIù è2è0è ù�3�� ÕKÐ+Æ,Ì�È�Ò+Ê;Â	ÓFÒ>À¾�Á Ì � Ô È�Ò,Âg¾�Å�È�¿+Å�ÈnÓ�Ð�Ê;ÂYÓ§Â�ÊhÉ�Â�Ó�È�Ò Ð�È(ÄhÐ+Á<Á5S�É È�Ò.ÉNÆSÈ�Ò,ÂgÌ�É Ó§È§Ð+Æ,Ç	Â � Ä�Ê;¾�Ï�È�Ò,Â~¿ Ð,È�ÈnÂ Ê�Æ~Ó§Â�ÊhÉ�Â�Ó	Ñ
  �då��6I�¢l�a�³�sUm� |#�

}P i� & ¿ æ !Rö d ��� d !'�Mù73�ö d ��� d �Sù É �$�I�0ÀVU��ª��}T{t� ��ä#�.~_ä(�¥¿ æ !Rö�ù è2è0è ù æ !?� À
å�{.��äTåk�

�_2FXY8:03B ¬ e5¢Y�]^T·�´YÀ7¶v¼V».·�¶
ÇF´a·�±³¼V¶v²k¸�±¹ÇR¿Y±³².Å>°aÂ³Â�º£¶�·�±³¶vº�¸�ÄV°�¸�°�·�¶�Ê�±³¸�ÄV±³²G°[Å�±¹Ëa¶v²K¼V±5º£¸�°a²VÀ7¶�t ÇR·�´�Æ¨°
Å�±¹Ëa¶v²�µ�°�¸£¸£¶�·�²Gº£¶�·H±¹¶vº�È

qVo



Ù®ê · º
êÔé�í�¸�é�ê#ºQØ�êÔé ¼ $1Êr¾2Ç	Â	ÌKÅ+Ê;Â%Ä�¾+ÊOÉ�Ì+Â�Æ�È7É Ä)Ö.ÉNÆ,ÍPÈ�Ò,Â�Æ,Â>Ð ÊrÂ	ÓnÈWÓoÂ Ê
É Â	ÓmÄ�Ê;¾�ÏñÐ~Í&É Ã,Â Æv¿ Ð,È�ÈnÂ Ê�Æ
Ó§Â�Ê
É Â	Ó�Ñ½�Ò,ÂtÉNÆ+¿+Å�ÈnÓ|Ð�Ê;Â � ÓoÂ Ê
É�Â�Ó æ ö£öIù è0è2è ù æ ö×� Õ"Ñ"ÑpÑ@Õ æ>� ö´ù è2è2è ù æ>� � Ð+Æ,Ì Ðá¿ Ð,È�ÈnÂ Ê�ÆéÓ§Â�ÊhÉ�Â�Ó 3�öIù è0è2è ù73��&Ô È�Ò,Â¾�Å�È�¿+Å�ÈWÉ�ÓVÈ�Ò,ÂgÓoÂ Ê
É Â	Ó�Ç�Á ¾.ÓoÂ�Ó§È(Èn¾�È�Ò,Â�¿ Ð�È�ÈnÂ�Ê�ÆSÓoÂ Ê
É Â	Ó�Ñ
j I p � Z I�V
  �då��6I�¢l�a�³�sUm� |#�

}P i� & ¿ æ !Rö d ��� d !'�Mù73�ö d ��� �Sù É �$�I�$À T Z ��}#{t� Z ID� & ¿ æ !Fö d ��� d !?�Sù�3Eö d ��� d �Kù É �$�I�òÀ�� j ID�
��ä#�.~_ä(�¥¿ æ � ö�ù è0è2è ù æ � � Àå�{.��äTåk�

�_2RX18:03B ¬ e o �¦^#·�´YÀ7¶v¼V».·�¶*ÇR´a·�±³¼V¶v²k¸�±¹ÇR¿Y±³².Å
¸�Ä.¶�².¶v°�·�¶vº�¸�º£¶�·�±¹¶vº&ÇF·�´�Æ�°�Å�±¹Ëa¶v²�µt°�¸£¸£¶�·H²LÈ

��¿×Ò Ó ��Àvc s 6:2RZ�6�2RD�NF2R<:BE/10W2R<¾436:Bl4 S 47/1Nf<V8:9 , BE0 S O_J S 2R<.47D�2F<�436:B�@L/?47/ , /1DHB1e
� O s Bl/10HB
DHB�/10HZ�6:2R<:X[O S 0]����¨B���I����� S O#NRBI<:X1476`�KD32F9;2FNM/10
4 S />XY2F^1BE<¾JL/k4347BI03<fcC/1<:@¾BE/1Z�6

D3BI032FBED*2F<;436:B
@L/k4�/ , /?D3B�2R<:ZINR8:@:BID=Ò\J S 2R<.47DIct436:BE<¾BE/1Z�6¾DHBE032FBED�Z S <.4�/?2R<:D Ò [ ��Õ�¢�ZE/1<:@:2F@L/?43B
D3BIXY9GBE<.47DIew�£<ô436:2RDlZE/1D3B?c
436:B , BED�47{ Z�/1DHB;0H8:<:<:2F<:XK472R9GB�2RD`��¿ª¿�Ò [ �UÀ Ó ��Àl/1<:@ë476:B s S 03D�4
Z�/?D3B�2RD���¿7¿�Ò [ �ÔÀ Ó � Ó ��À�e
��{V�:å�{t�I�[�#{�}P�U}��+�då:ïDzôB�<CB�ut4�Z S <:DH2R@:BI0�436:B�J:0 S , NRBI9 S O 2R@:BI<V432FO - 2R<CX�436:B�D3BI032RBID�ZIN S DHBED�4�4 S
/�XY25^YBI<wJL/?4H47BI0Ee+�£<K�_2FXY8:0HB ¬ e o c s B
XY2F^1B�/1<w/1NRX S 032F436:9�436L/?4�2R<:J:8�47DW/[JL/?4343BE0H<¾D3BI032RBIDW/1<C@K/
@:2FDH4�/?<:ZEB�436:03BID36 S NR@fc�/1<:@�0HBI478C03<:D�436:B�ZIN S DHBEDH4�9w/?43Z�6 s 2F436:2R<\476:B�XY2F^1BE<�436:03BID36 S NF@fe�� O&476CB
@L/?47/ , /1DHB�@ S BID�< S 4�2R<:ZINR8:@CB[/?< - D3BE0H2RBID s 25476:2F<�436:B�XY2F^1BE<\@:2RD�4�/1<CZEBlOP0 S 9 476:B�JL/?4H47BI03<fcL476CB
/1NFX S 0325476:9 0HBI478C03<:D�< S 9w/k47Z�6:BIDEe

 %ä
� ��}×~_�P{ �#{t}��U}��+�dåk��ïG�£<��_2FXY8:03B ¬ eg¤Cc s BwXY25^YB;/1<�/?NRX S 0H2F436:9 O S 0�2F@:BE<.4725O - 2R<:X�9h8:N5472FJ:NRB
ZEN S D3BIDH4;<:BE2FXY6 , S 03DEe � 4G2R<:JC8C47D;/ëJ:/?4343BE03< D3BI032FBEDEcW/ë@:2FDH47/1<:ZEBK436:03BID36 S NF@fcW/?<:@ /j03BIUV8:2R0HBE@
<V8:9 , BE0�� S O
ZEN S D3BIDH4�D3BI032RBIDEe�� O_476CB[@L/k4�/ , /?D3B�2R<:ZINR8:@CBED�/?4�NRBE/1DH4��;DHBE0H2RBED s 2F436:2R<K436:B[X12F^YBI<
@:2FDH4�/?<:ZEB
OP0 S 9 476:BlJ:/?4343BE03<�c�476CBl/1NRX S 0325476:9 2F@:BE<.4725QLBED�476:B8��DHBE0H2RBED*ZEN S D3BED�4W4 S 476:BlJL/k4347BI03<Á�
2FOT< S 4�cL2F4W03BI43032FBI^YBID��B¢�¢
D3BI032RBID s 2F476C2R<¾476CB>X12F^YBI<�@C2RDH47/1<:ZIB�436:03BID36 S NR@fe

q ¤



»�Û®ë�íQØ)âÔëKê�¸�é�ê#ºQØ�êÔé ¼ $1Êr¾2Ç	Â�ÌKÅ+ÊrÂPÄ�¾:ÊEÓ§Â�Á Â	Ç�È7É<Æ,Í � Ç Á ¾.Ó§Â	ÓnÈYÓoÂ Ê
É�Â�ÓYÈ�Ò Ð�ÈgÐ�Ê;ÂDS�É È�Ò.ÉNÆ?ÐvÍ&É Ã,Â�ÆÌ�É�ÓnÈ§Ð+Æ,Ç	Â � Ä�Êr¾&ÏãÐSÍ&É Ã,Â�Æ�¿ Ð�È�ÈnÂ�Ê
Æ�Ó§Â�ÊhÉ�Â	Ó�Ñ½�Ò,Â~É<Æ+¿+Å�ÈnÓ�Ð�ÊrÂh�áÓoÂ Ê
É Â	Ó æ ö£öIù è0è2è ù æ ö×� Õ"Ñ"ÑpÑpÕ æ>� öIù è2è2è ù æ>� � Õ#Ð�¿ Ð�È�ÈnÂ�Ê
Æ~Ó§Â�Ê
É Â	Ó 3EöIù è2è0è ù�3�� Õ#Ð+Æ,ÌPÈ�Ò+Ê;Â	ÓFÒ>À
¾�Á Ì � Ô È�Ò,Â�¾�Å�È�¿+Å�ÈnÓYÐ�Ê;Â � Ç�Á ¾.ÓoÂ�Ó§ÈgÓ§Â�ÊhÉ�Â�ÓYÈ�Ò Ð�ÈuÄhÐ+Á<ÁyS�É È�Ò.É<ÆvÈ�Ò,ÂPÌ�É�ÓnÈ§Ð:Æ,Ç�Â � Ä�Ê;¾�Ï È�Ò,Â|¿ Ð,È�ÈnÂ Ê�ÆÓ§Â�Ê
É Â	Ó�Ñ
  �då��6I�¢l�a�³�sUm� |#�Z ! ID� & ¿ æ !Rö d ��� d !?�Sù�3Eö d ��� d �Sù É �$�I�$À}P  Z ! U��

��}#{t��}� ��I�����´¿��Ú�����ªÀ T ·
��}#{t�áØ)Ùyé�ê#ºMí»¿e������� ù �OÀ
{t���I{v� æ �>�sI�P\ê�í [ ë · é�í\¿e��������À

}P  ¸ " ^ A ­ Þ ¸ !
��}#{t�áÚºêÔë [ ë · é�í¦¿��Ú������ÀØ)Ù®é�êwºSí¦¿e������� ù �OÀ

S 8C43J:8C4�/1NFN 476CB>DHBE0H2RBED�2F<§�������
å�{.��äTåk�

�_2FXY8:03B ¬ ei¤C��^#·�´YÀ7¶v¼V».·�¶�ÇF´a·
±³¼.¶v²?¸�±¹ÇR¿1±³²VÅ�x;À�Â¹´�º�¶vº£¸�º£¶�·H±¹¶vº�¸�ÄV°�¸�°�·�¶[Ê�±¹¸�ÄV±³²\°�Å�±¹Ëa¶v²�¼V±³º£¸�°a²tÀ7¶¼t
ÇR·�´�Æ%°�Å�±¹Ëa¶v²�µ�°�¸£¸£¶�·�²�º£¶�·�±³¶vº�È(çK¶�»Vº£¶ ×MÐ�Ñ�Ñ ¸£´>Ä.´�Â5¼[¸�ÄV¶�µ:´�±³²k¸£¶�·Hº�´aÇÎx�À�Â³´�º£¶vº£¸�º£¶�·H±¹¶vº�È#É&Ä.¶ ×MÐ�Ñ�Ñ ±³º±³²V¼V¶7á1¶v¼h´�²�¸�ÄV¶�¼V±³º£¸�°a²tÀ7¶�´aÇ ¸�Ä.¶�º£¶�·�±¹¶vº+ÇR·�´�ÆA¸�Ä.¶�µt°�¸£¸£¶�·�²�º£¶�·H±¹¶vº�È

qYq



¡3}T�;~T�a{VåMý
¡[���
~.��ä
|T}��T�ôåk{t���Cåk�f�

�£<�436:2RD s S 03bdc s B�O S 0H9w/1NF2R�IBE@K476:B>@:2FDH4�/?<:ZEBlOP8:<:Z�472 S <:D�8:D3BI@�2R<�Z S 9;J:0HBEDHD32 S <�/1<:@\03B�470H2RBI^?/1N
/1NFX S 0325476:9GD S O+472F9;B>D3BI032FBEDEe�z�Bh@CBIQL<:BI@j476:B[@:2RD�4�/1<:ZIB , BI4 s BEBE<í0HB�/1NT^1/?NR8:BID�/1<:@j@C2RDH47/1<:ZIB
, BI4 s BEBE<ô472R9GB�D3BI032FBED>/1D>9 S < S 4 S <C2RZ�OP8:<CZI472 S <:Dl476:/?4>D7/?432RDHO - ZEBE0�4�/12F<íJ:0 S J�BE0�472FBEDEeG	�6:BG2R<M{
470 S @C8:ZI432 S < S O_OP8C<:ZI432 S <:D�X./�^YB[8:D�476:B��LB�u�2 , 2RNF2F4 - 4 S 8:DHB�@:2 ¤ BI03BI<V4�@:2FDH4�/?<:ZEB�OP8:<:Z�472 S <:D
/?<:@
476CBE2R0�Z S 9GJ S DH2F432 S <:D*2R<K476:Bl432R9GB�D3BI032RBID�Z S 9GJ:03BID3DH2 S <�2R<C@:B�u�2R<CX;/?NRX S 0H2F436:9;DIe

zôB�B�ut47BI<:@:BE@�Z S 9GJ:03BID3D32 S <[43BEZ�6:<C2RUV8:BED_@:BI^1BEN S J BI@hB�/10HNR2FBE0 ,.- �&03/?434_/1<:@��_2R<Cb��x�+07/k434�c
o1pYp ¢V���+07/k434�/1<C@ �
2R<:bdc o1pYpYo ���_2F<:bô/1<:@ �+07/?4H4�c o1pYp ¤���4 S /?ZEZ S 8:<.4�O S 0��d/?4�0HBEXY2 S <:D�/?<:@
@:BI032F^?/?432F^1BED S O�472F9;BWDHBE0H2RBEDIe»zôB�2F<.470 S @:8:ZIBE@�476CBW47BE0H9;D&D�47032FZI4Ec.NRBIO 4EcY032FXY6.4�cV/1<C@��L/?4&B�ut470HBE9;/
4 S ZENR/1D3DH2FO - @:2 ¤ BI03BI<V4�4 - J BID S O+Bvut4703BI9w/�e�z�B>6L/�^YB[D36 S s <jB�uC/19GJ:NFBED S O_432R9GB>DHBE0H2RBED s 6:BE0HB
476CB>Z S 9GJ:03BID3D32 S < , /1DHBE@ S <\@CBE0325^?/?4725^YBED S OT472F9;B
D3BE0H2RBID s 2FNRN - 2FBENR@ , BI4H47BE0�0HBEDH8:NF43DEe

zôB�2R<.470 S @C8:ZEBI@ 436:B�Z S <:ZIBEJC4 S O�2R9GJ S 0�4�/1<CZEBKNRB�^YBIN�/1<:@ @:BI^1BEN S J BI@ /1NFX S 0325476:9GD[O S 0
/1DHD32RX1<:2R<:XG2R9GJ S 0H47/1<:ZEBID�4 S Bvu�4303BI9w/;/1<:@�2F<:@:B�u�2F<:XG436:B�DHBE0H2RBED , /1DHBE@ S <�476:B[/1D3DH2RXY<CBE@�2F9�{
J S 0H47/1<:ZEBIDEe»zôB*@CBI^YBIN S J�BE@�DHBI^YBI07/1N�47BEZ�6C<:2RUV8:BID�O S 0
QL<C@:2R<:X�/1J:J:0 S u�2F9w/?43B�@C2RDH47/1<:ZIB , B�4 s BIBE<
4 s S DHBE0HBE2RD�8:DH2R<:X 436:BE2F0KJ:03B�{£Z S 9;JC8C47BI@Û2F<:@:BvuC2F<:X 470HBEBIDEe zôBj8:D3BI@Û436:BEDHBj47BEZ�6C<:2RUV8:BID�2F<
JL/?4H47BI03<M{ D3B�/?03Z�6�/?NRX S 0H2F436:9;D�O S 0�2R9GJ:0 S ^t2F<:X�476CBE2R0�J�BE0�O S 039;/1<:ZIB1e

	�6CB�OP8�478:0HB s S 0HbK2R<:ZINR8:@:BID�2R<.^YBIDH432RX./?432R<:Xh436:B>/1J:J:NF2RZE/ , 2RNF2F4 - S O
J:0 S J S D3BE@�47BIZ�6:2R<CUt8CBED
4 S 436:B�03B�/?N s S 0HNR@�@L/?47/Ce

q ­



æ ö�ù è2è0è ù æ � S 032RX12R<L/1N�D3BI032FBED3EöIù è2è0è ù�3�� S 032RX12R<L/1N�D3BI032FBEDæ ! d ù è2è2è ù æ !�² Z S 9GJ:03BID3D3BI@�DHBE0H2RBED S O æ ö�ù è2è0è ù æ � s 2F436³��J S 2R<.47D3 � d ù è2è2è ù�3 � a Z S 9GJ:03BID3D3BI@�DHBE0H2RBED S O 3EöIù è0è2è ù�3�� s 2F436 i J S 2F<.47Dæ.ü ö ù è2è0è ù æ.ü��#Lö Q:03DH4�@:BI0325^1/k472F^1BlD3BI032RBID
æ.ü üö ù è0è2è ù æ+ü ü��#tú DHBEZ S <:@\@:BE0H2F^?/?4725^YB�D3BI032FBED
Ò DH2R�IB S O
436:B�D3BI032RBID� ù j 2F<:@:2FZEBED S O_J S 2R<.43D�2R<\/h472R9GB�DHBE032FBED� <V8:9 , BI0 S O_DHBE032FBED�2R<\/�@L/?47/ , /1DHB
æ ö£öIù è2è0è ù æ ö×� c5e5eFe5c æ>� öIù è0è2è ù æ>� � DHBI4 S O
D3BI032RBID�2R<�@L/?47/ , /1DHB��� ù �
� ù �@� ù �&� ù � � ù �r� 2F<:@:2FZEBED S O_@:2 ¤ BI03BI<V4�J S 2R<.43D�Z S 0H03BEDHJ S <:@:2R<CX�4 S /�9G2R<:2F9h8:9� J:/107/19GBI43BE0�8:DHBE@�4 S @:BIQ:<:B�@:2RD�4�/1<:ZIB , B�4 s BIBE<�4 s S DHBEUV8:BI<:ZEBID� & @C2RDH47/1<:ZIB , B�4 s BIBE<�4 s S BIUV8L/1N2{ NRBI<:X1476�DHBE032FBED�2R<�9h8CNF472�{£@:2F9;BI<:D32��� 9;/ku�2R9�8:9 @C2RDH47/1<:ZIB , BI4 s BEBI<�4 s S BIUt8:/1N2{ NRBE<CX1476KDHBEUV8:BE<CZEBEDZ "×ù Z o N S s BI0�/1<:@\8:J:J�BE0 , S 8:<:@L/10H2RBID S O�@:2FDH47/1<:ZEB , BI4 s BEBI<�D3BI032FBEDå J:/107/19GBI43BE0�8:DHBE@�O S 0�Z S 9;J:0HBEDHD32 S <� <V8:9 , BI0 S O_Bvu�4303BI9w/�2R<\/�D3BI032FBED
� DH2R�IB S O
436:B�Z S 9GJ:0HBED3DHBE@�D3BE0H2RBID��´ 2F<:@:BvuK2R<\/�Z S 9;J:0HBEDHD3BE@�D3BI032RBID
· ·V476 S 03@CBE0�DH47/?472FDH472FZÉ �$�I� ù ¸+���	� ö�ù è2è0è ù ¸+���	�nl @C2RDH47/1<:ZIB�OP8:<:ZI432 S <CDk\¿�¸ ö�ù è0è2è ù ¸+l�À @C2RDH47/1<:ZIBI{£Z S 9GJ S DH2F432 S <wOP8C<:ZI432 S <� ö�ù è2è2è ù ��l < S <M{£�IBE0 S s BE2FXY6.47Dæ ù�3�ù R 0HB�/1N ^1/?NR8:BID
Ç���ÊS�����I� 2547BI07/?4 S 0W8:DHBE@�2F<�/1NRX S 0325476:9GD�4��k9� ù ����� i � ù ¯��B� 2F<:@:2FZEBED S O_NFBIO 4�cC032RX16V4EcL/1<:@K�d/k4�Bvut4703BI9w/� ö�ù � ú�ù � 8�ù � : D�4�/1Z�bVD� @ S 8 , N - NR2F<:b1BI@�NR2RD�4��������� J S 2F<V4WDH470H8:ZI438:03B��� É �7� 2F<:@:Bvu S O_/GJ S 2F<V4Í��B¢�Ê�� ^?/1NF8:B S O_/�J S 2F<.4�Î�7�V� J S 2F<V43BE0W4 S 436:B�<:B�ut4�J S 2R<.4�2R<K436:B�Z S 9GJ:03BID3DHBE@�DHBE0H2RBED
�U���IÍ J S 2F<V43BE0W4 S 436:B�J:03B�^t2 S 8:D�J S 2R<.4�2F<¾476:B�Z S 9;J:0HBEDHD3BE@�D3BI032RBID
�I� É � 4 - J�B S O
436:B�B�ut470HBE9h8C9 ¿�DH43032FZI4�cCNRBIO 4Ec:032FXY6.4�c S 0W�d/?4�À���6� 2F9;J S 0�4�/1<:ZIB S OT476:B�Bvu�4303BI9h8:9 ¿PJ S DH2F432F^YBl0HB�/1Nf^?/1NF8:B�À¢$��£�� Ñ ���6� ù ���p¨�åS� Ñ ���6� ù ¯
�B� Ñ ���6� ù �I�����iÇI� Ñ ���6� NFBIO 4EcC032FXY6.4�cC�L/?4�cd/1<C@\D�470H2RZI4�2F9;J S 0H47/1<:ZIBED S O_/1<\B�ut470HBE9h8C9� ù � ö�ù è0è2è ù �	l BvuC/19;JCNRB�^?/1NR8CBED S O
2R9GJ S 0H4�/?<:ZEB¢$��£�� Ñ �IÊ�� NFBIO 4�DH8:J�BE032 S 0 S O
476:B�B�ut4303BE9;/���p¨�åS� Ñ �IÊ�� 0H2RXY6.4�DH8:J�BE032 S 0 S O
476:B�B�ut4303BE9;/���I���i��� DHBE0H2RBED�D�47038CZI478C03B
£�ÊS¢�¢ [ �I����� <V8:9 , BI0 S O_J S 2R<.43D�2R<K476:B S 0H2RXY2F<L/1N�D3BI032RBIDÇ����6� [ �I����� <V8:9 , BI0 S O_J S 2R<.43D�2R<K476:B�Z S 9;JC03BEDHD3BI@�D3BI032FBED
����������� /?0307/ - S 0�03BI@M{ , NR/1Z�bw4303BEB S O
J S 2R<.4�DH438:ZI438:03BID
2F<¾476:B�D3BI032FBED� NFBE<:X?476 S O
D3BEX19;BI<V4� ·¾ZIN S DHBEDH4�DHBE032FBED� 436:03BID36 S NR@^ JC03BEZI2RDH2 S <

	
/ , NFB�§Ce5¢Y�+à�´a¸�°a±¹´�²LÈ

q ¦



Â¾{V  {Vå�{t�
~Y{t�

� �
XYX./?0 s /1N#/1<:@¾"�8fc o1p1pYp �[)*6L/10H8¾)
e1�
XYX./?0 s /1NL/1<:@G�+6:2FNR2RJ�� e1"�8fed	�6:B���=�0H2R@�2F<:@:B�u �_��B�{
^1BE0HD32R<CXG436:B�@:2R9GBE<:DH2 S <:/1NR254 - ZE8:0HD3B�O S 0�D32F9;2FNM/10H2F4 - 2R<C@:B�u�2R<CX�2R<�6:2RX16M{£@:2F9;BI<:D32 S <L/1N�D3J:/1ZEB?e
�£<��=����Ç���� É ���2¨��¼�n£��×å��mðÔ���V��å · ì�» �I���O�I�I�U�B���i���U�B¢;¡ ���>£.�I���I�ÎÇ��¼����¢n�Î� ò
¢$� É ¨S�L£[�$��Ç���ÍB�I��Ì
�B� É £E�B�*�Põ �������2¨1c:JL/?XYBED�¢Y¢aî¥¤�¢ o îCc o1pYpYp e

� �
XY03/ s /1N=�I�=�B¢2£Rcf¢aîYîY­��>��/?b1BEDH6 �
X107/ s /?Nmc
=�2F8:D3BIJ:J�Bw�+D7/?2RNM/�c#�&@ s /10H@�'+eÁz�2R9G9;BI03DIc
/?<:@
� S 6L/19GBE@3¦f/1254�eE­�8:BE0 - 2R<:XKDH6L/1J�BED S O�6:2RD�4 S 0H2RBIDEe��£<}�=����Ç���� É ���2¨����n£���å��Hó1ò=�I����Ì Ñ(§ �����I�
�������I���U�B���i���U�B¢N¡ ���>£.�I���I�ÎÇ��3���C¨U�I��Ì~ö
�B�
¨S�8£n�B�*�h©���������c�JL/1XYBID�­ p.o ¤C­t¢ q c�¢�îYî.­�e

� �
XY03/ s /1N=�I�=�B¢2£Rcf¢aîYî1¦��>��/?b1BEDH6ô��XY07/ s /1NmcT��/1<:2RDH6ë��BE6.47/Cc
n S 6:<ô)
e#��6L/kOPBE0Ec#��/19;/1bV032FD36M{
<:/1<���032Fb?/?<V4EcC��<:@:03BE/1D��
0H<:2R<:XCc:/1<:@�	 S <:2(¥ S NRNF2R<:XYBI0Ee#	�6:BE­�8:BED�4�@L/?47/�9G2R<C2R<:X[D - DH43BE9\e
�£<�� ����Ç���� É ���2¨��3�n£6�×å��jðÁ��Ç���� É · ì�»��I���O�I�I�U�B���i���U�B¢�¡ ���>£.�I���I�ÎÇ��n����¢n�Î� ò
¢$� É ¨S��£[�$��Ç���Í Ñ
�I��Ì��B� É £E�B�i�Põ��������2¨1cCJL/1XYBID okqYq ¤ o?q îCc�¢aî1îY¦Ce

� �
<:@:0S«BI{�n�¬S <:D3D S <�/?<:@�¥*/1@L/1N�c�¢aîYî ¬ �>!�BI<:032Fb��
<:@C0S«BI{�n�¬S <:DHD S <�/?<:@�$�8CD36L/1<U¦_ea¥W/1@:/1Nme.]�D32F<:X
DH2RXY<:/?478:0HB[QLNFBED�O S 0�UV8:BI0 - 2R<CX¾472R9GBI{ D3BI032RBID�@L/?4�/�e��£<_� ����Ç���� É ���2¨����n£E��å�� § �����I�cª ÊM�������ª�B�
ðÔÌ��6�����I��ÊS� ���7�=�����ÎÇI�'�U¢$���
�n£N£E�B�i�Wõ��������2¨¼�B� É ¢n�Î� ò
¢$� É ¨S�N£¼�$��Ç���ÍB�I�IÌkcaJL/1X1BED o ¢Y¢�¤ oYo1p c
¢�îYî ¬ e

�ù¥W/ - BE0Ic#¢aî ¬Yo �>��e(¥W/ - BE0Ee�� - 9;9GBI43032RZ , 2R<L/?0 -�, { 4303BEBIDEe(@L/k4�/¾DH43038:Z�478:0HBG/1<:@í9w/?2R<.47BI<L/1<:ZIB
/?NRX S 0H2F436:9;DIeN«6ÇI�*�����>£.�������B�Ú�iÇª�1c ¢Y� o î p ¤�¤ p ¦Cc�¢aî ¬Yo e

�ù¥*NR8:9 �I���B¢2£Rc(¢�î ¬ ¤��[��/?<t8CBEN�¥*NF8:9�cw� S , BI0H4�z%e��_N S - @�c�³�/18:XY6:/1< �&03/?434EcK� S <L/1NF@ '&e
��2F^1BED�4�c+/1<C@ � S , BI0H4���e
	
/10P`3/?<fe�	�2R9GB , S 8:<C@:D[O S 0>D3BINRBIZI472 S <fe�¬���ÊS�I�U�B¢��n£�¡ ���6�UÊS���I�
�B� É ðÔÌ��I�O�I� ðÁÇI�i�I�ÎÇ�����c ¬ ¿ q À�� qYq §¥¤ q ¦C¢Yc ¢aî ¬ ¤�e

�ù¥ S NRN S , /1Dn�I���B¢2£Rcf¢�îYî ¬ �>¥*BINM/>¥ S NFN S , /?DEct=�/18C4�/?9 $l/1DEct$�2F9;2547032 S D+=l8:< S J:8:N S DEct/1<:@;!�BI2RbVbV2
��/1<:<:2FNM/Ce?	�2R9GBI{£DHBE0H2RBED(DH2R9G2RNR/103254 - JC0 S , NFBE9GD#/1<:@ s BINRN�{£D3BIJL/103/?47BI@>X1B S 9GBI43032RZ+DHBI43DEeV�£<D� ��� Ñ
Ç���� É ���2¨����n£[��å��?óÁåS���������I����å#«6����Ê9�B¢�ðÔÌ��6�����I��ÊM�Æ����¡ ���6�UÊS�*�B���i���U�B¢�­��������I���IÌkcdJL/1XYBID
q ­ q ¤ q ­?¦Cc�¢aî1î ¬ e

qV¬



�ù¥ S �Ebk/ - /;/1<:@ ¬���ED S - S XYNF8fc(¢aîYîYî���	 S NFX./ü¥ S �Ib?/ - / /1<:@�¦_e���BE03/1N ¬�l�ID S - S XYNR8fe«�£<:@:B�u�2F<:X
NR/103X1B;9GBI43032RZ�DHJL/1ZEBIDhO S 0>D32R9G2RNR/103254 - DHB�/10HZ�6üUt8CBE032FBEDIe · ì�» ó;�7�B�;���SÇI�Ú�i���;�¥���}£E�B�i�wË������
ðÔÌ��I�O�I�3��c o?q ¿�¤wÀ��i¤Y¦C¢�¤ q.p1q c ¢aîYîYîCe

�ù¥ S �Ebk/ - /k�I���B¢2£Rc�¢aîYî ¬ ��	 S NFX./�¥ S �Ebk/ - /Ccí��/1D3DHBE0ü"�/1�E@L/?<:2mc�/1<:@6¦_e;��BI07/1N ¬�l�ID S - S XYNR8fe
��/?47Z�6:2F<:XK/1<C@j2R<:@:Bvu�2R<:X¾DHBEUV8:BI<:ZEBID S O&@C2 ¤ BE03BI<.4�NRBI<:X1436:DEe��£<_� ����Ç���� É ���2¨����n£���å��SðÔ���V��å
�������I���U�B���i���U�B¢;¡ ���>£.�I���I�ÎÇ��¼���I���>£.���I���B���i�����B� É ¢n�Î� ò
¢$� É ¨S��õ5�B�U��¨S�I���I����cVJL/1XYBID
¢ o §¥¤
¢�¤.­�cf¢aî1î ¬ e

�ù¥*8:030H8:D��I�
�B¢2£Rcf¢�îYî ¬ �[)
eY��2R@:<CB - ¥*8:030H8:DEcV��/19GBEDH6h��eY= S JC2R<L/?436fcY/?<:@�!
/1254�/ S =�8 S eF�����Ú��� Ñ
É Ê�ÇI���i�����O��®��BÍB�I¢$�I���,�B� É ®¹�BÍB�I¢$�I�Vó9�7�B�;��£.�����3�K¯N«�� �������I�ve:�+03BI<.472RZIB�!
/?NRNmc?�+<:XYNFB s S�S @
)*NF2 ¤ DEc#ÙQ°ac(¢aîYî ¬ e

�x)W/107/1ZE/�{*³�/?NRBE<.43B�/1<:@�' S J BI�I{�)*6:/a^?/10H032R/1DEc o?pYpYp �[n18L/?<��TBE@:0 S )W/103/1Z�/�{i³�/1NRBI<.47BG/1<:@ë�£XY<L/�{
ZI2 S ' S J�BE�I{�)*6L/�^?/1030H2M/1DIef$�2RDHZ S ^YBI032F<:X�D32R9G2RNR/10_J:/?4343BE03<CD�2F<G432R9GBWD3BI032FBEDEe��£<�� ����Ç���� É ���2¨��p�n£
��å��VðÔ���V��å · ì�»m�������I���U�B���i���U�B¢�¡ ���>£.�I���I�ÎÇ��]���h¢n�Î� ò
¢$� É ¨S�Y£[�$��Ç���ÍB�I��Ì[�B� É £n�B�*�uõ��������2¨1c
J:/1XYBED q î ¬ ¤C­ p ­tc o1pYp1p e

�x)*6L/1<�/1<:@��d8�cf¢aîYîYî��>r�2F<M{�� S <:Xü)*6:/1<�/1<:@ ��@L/Ãz�/122{�)*6:BEB��d8�eA� � ZE2RBI<.4¾472F9;B\D3BI032RBID
9;/?43Z�6:2R<:X ,V-Gs /a^1BENFBI47DIe��£<�� ����Ç���� É ���2¨��E�n£6�×å�� § � £������I����åh�������I���U�B���i���U�B¢:¡ ���>£.�I���I�ÎÇ��[���
£n�B�*�Dª �2¨B���Î���I�����2¨1c:JL/?XYBED�¢ o ¦¥¤�¢a¤Y¤Cc ¢aîYîYî�e

�x)*6L/1<��I���B¢2£Rc o1p1p.o �>rl2R<M{£� S <CXë)*6L/1<fc��
@L/kz /?22{�)*6CBEB��L8fc�/1<:@ )
e_"�8feü!
/Y/?0 s /�^YBINRB�47D
O S 0WB � ZE2FBE<.4�D32F9;2FNM/10H2F4 - DHB�/10HZ�6 S O#472F9;B�{£DHBE032FBEDI�»z�2F436�/1<:@ s 2F436 S 8C4�432R9GB s /103J:2F<:X:eOØ�êÔêÔê
ó;�7�B�;���SÇI�Ú�i���;�E����¢n�Î� ò
¢$� É ¨S�n�B� É £E�B�i�hª �2¨B���Î���I�����2¨1c o1pYpYo e�	 S /1JCJ BE/10Ee

�x) S 039GBE<��I���B¢2£Rc o1pYp ¢���	�6 S 9w/?D�![e�) S 039GBE<fc�)*6:/103NFBED���e�'(BI2RD3BI03D S <fc�� S <L/1NR@ '&e
��2F^YBIDH4Ec
/?<:@�)*NF2 ¤ S 03@>�t43BE2F<fee�I������� É Ê�ÇI���i�����O�B«6¢e¨S�������×åS�3��et��Z�=�03/ s {�!�2FNRN�c���B s " S 03bdc.Ù±��c1DHBEZ S <:@
BI@:2F432 S <�c o1pYp ¢Ye

� $l/1D3�I���B¢2£Rc(¢�îYî ¬ � =�/18C47/19 $l/1DEc#$�2F9;2547032 S D�=l8:< S J:8CN S DIc(/1<:@ë!�BI2RbVbV2&��/1<C<:2RNR/Ce��_2R<C@:2R<:X
DH2R9G2RNR/10�432R9GB�D3BI032FBEDEe+�£<�� ����Ç���� É ���2¨��3�n£[��å�� § �����I��ª ÊS�������ª�B�k¡ ���>£.�I���I�ÎÇ��3����� �����ÎÇI�'�U¢$���
�n£8£n�B�*��õ �������2¨��B� É ¢n�Î� ò
¢$� É ¨S��£[�$��Ç���ÍB�I��Ì?c:J:/1XYBED�§Y§¥¤�¢ pYp c ¢aîYî ¬ e

�ù$l/1D3�I���B¢2£Rc(¢�îYîY§��[=�/18C47/19è$l/?DEc�rl2R<:X�{ �£Jü'(2R<fc&!�BE2RbVbV2���/1<C<:2RNR/Cc�= S JL/1NW��BE<CX./1<L/?436L/1<fc
/?<:@w�
/1@:6:03/12RZ
��9 - 436fe(��8:NRB�@:2FD3Z S ^1BE0 - OP0 S 9�472F9;B�DHBE0H2RBEDIef�£<�� ����Ç���� É ���2¨��¼�n£]��å�� § ��ÊS�I��å

q §



· ì�»²�������I���U�B���i���U�B¢�¡ ���>£.�I���I�ÎÇ��1����¢n�Î� ò
¢$� É ¨S�D£[�$��Ç���ÍB�I��Ì5�B� É £E�B�i�Hõ �������2¨1c+JL/1XYBID
¢�¦!¤ oYo c ¢aîYîY§�e

�ù$�BE<:X:c(¢�îYîY§��>r�/1<j$�BI<:X:eYà6»pêwP · ¯#³�� Ñ ö»���Î�Yõ§�I�����IÌ Ñ ©������ É ­��I�Î�I�7�B¢Q� ÊS�O�������SðÔÌ��I�O�I�
¡\¢2�����I� ´��I�ve �+6L$Û436:BEDH2RDEc�� S , S 472RZID+�£<:DH432F438C47B?c:)W/10H<:BEX12RB���BENFN S <G]�<:2F^1BE03DH2F4 - c ¢aî1îY§Ce�	
BIZ�6M{
<C2RZ�/?N(��BIJ S 0H4�ì�»�Û�¸�ºQØ"¸�íQºU{£îY§�{�¤1¤Ce

�ù�&@CBENRD , 038C<:<:BE0Ic#¢aîY§C¢��>!�BE0 , BI0H4��&@CBENRD , 038C<:<:BE0Ie � < S 43B S <ª@ - <L/19G2RZj03/1<:XYBíDHB�/10HZ�6:2R<:XCe
©
ÊM¢�¢$�I�����ø�n£E��å��`ª=ÊS�������ª�B��«p������ÇI���B���i���~£.���?óÁå��������I���iÇª�B¢c¡ ���6�UÊS�O�I�YðÁÇI�i�I�ÎÇ���c(¢�­t�g¤ q ¤ q.p c
¢�îY§C¢Ye

� �_2R<:bw/1<:@��+07/?4H4�c o1p1p ¤ � �+8:XYBI<:B*�
2R<:b
/1<:@>rlBI^t2R<[¥
e��+07/?4H4�e?�£<:@:B�u�2F<:X S OCZ S 9;JC03BEDHD3BI@[472F9;B
DHBE0H2RBEDIe_�£<\��/?03b¾'#/1D�4�c�� , 03/16L/19 r�/1<:@:BINmc:/?<:@�! S 0HDH4�¥�8:<:b1B?cLBE@:254 S 0HDEcw£E�B�*�Sõ �������2¨����
ó®������ðÁ�I�I�i����£E�B�*�h©,��������eMz S 03NF@��tZE2RBI<.472FQ:Z1cd��2F<:X./1J S 0HB1c o1p1p ¤Ce

�ù�_N S - @\/1<:@���25^YBED�4�c(¢aî ¬ ­��>� S , BI0H4�z%eW�_N S - @�/1<:@Û� S <L/1NF@�'&eW��25^YBED�4�e���u�J�BEZ�47BE@�472F9;B
, S 8:<C@:D�O S 0�D3BINRBEZ�472 S <feX¡ ������ÊS���iÇª�B�Ú�i���;�E�n£[�×å�� · ì�»[c(¢a§�¿�¤wÀ��5¢a¦.­¥¤d¢ ¬Yo c�¢aî ¬ ­te

�x= S NF@:2R<�/?<:@\r>/?<:BENFNM/1bV2RDIc�¢aî1î.­��>$�2R<:/�­he(= S NR@C2R<�/?<:@í�_/10H2RD�)
e�r�/1<:BENFNM/1bV2FDEe���<jD32F9;2FNM/10�{
254 - UV8:BE0H2RBED�O S 0l472F9;B�{£DHBE032FBED�@L/?47/C��) S <:DH4307/12F<V4[D3J�BEZI2FQLZE/?472 S <ô/1<:@�2F9;JCNRBE9GBE<.47/?472 S <fe��£<
� ����Ç���� É ���2¨��k�n£¹�×å�� § �����I�8�I���O�I�I�U�B���i���U�B¢`¡ ���>£.�I���I�ÎÇ��������=�����ÎÇI�'�U¢$�����B� É � �7�SÇI�Ú�iÇ��5�n£
¡ ���;�I���7�B�������=����¨B�7�B�������2¨1c:JL/?XYBED�¢a¤ ¬ ¤�¢�­1¤Cc ¢aîYî.­te

�x=�03/1J:DEc(¢�îYî.­�����9w/103/�'+e+=l07/?J:DEeí�
<�2F<.470 S @:8:Z�472 S <�4 S s /�^YBINRB�47DEetØ�êÔêÔê�¡ ���6�UÊS�*�B���i���U�B¢
ðÁÇI�i�I�ÎÇ��n�B� É ª �2¨B���Î���I�I���2¨1c o ¿ o À��g­ p ¤�¦C¢1c�¢aîYîY­�e

�x=�8:2 , /1D�/1<C@���BI@:XYB s 2RZ�bdc#¢aî ¬ §��>'(B S nCe(=l8:2 , /?D�/1<:@í� S , BE0�4>��BE@CXYB s 2FZ�b�e>�¨@:2FZ�6:0 S 9w/?432RZ
OP03/19GB s S 03bhO S 0 , /?NM/1<:ZIBE@G4703BIBEDIe(�£<�� ����Ç���� É ���2¨��¼�n£���å���µp���Î�I�O���I���×åU«6����Ê;�B¢qðÔÌ��6�����I��ÊS�
��� § ��ÊS� É �B�Ú�i���;�3�n£D¡ ���6�UÊM�O�I�jðÁÇI�i�I�ÎÇ���cCJL/?XYBED�§!¤ o ¢Ycf¢aî ¬ §Ce

� =�8:03/1NR<C2Rb;/1<:@���0325^1/?DH4�/�^?/Ccf¢�îYîYî � ³�/1NFBE0 - =l8:07/1NF<:2Rb�/1<:@ônY/12F@:BEBIJ �t032F^?/1D�4�/�^?/Ce���^YBI<.4h@:B�{
43BEZ�472 S <�OP0 S 9ª432R9GB�D3BI032RBID#@L/?4�/�eY�£<D� ����Ç���� É ���2¨����n£D��å�� § � £��×å · ì�»¯é,Ø@P�»uà4Ú��������I���U�B���i���U�B¢
¡ ���>£.�I���I�ÎÇ��E����¢n�Î� ò
¢$� É ¨S��£[�$��Ç���ÍB�I��Ìr�B� É £E�B�i�Põ��������2¨1cCJL/1XYBID�¤1¤!¤ qVo c�¢aîYîYîCe

�x=�8:03/1NR<C2Rbk�I���B¢2£Rcf¢�îYîY§��¼³�/1NFBE0 - =l8:07/1NF<:2Rbdc�$�8:9G2R<:@L/§z�2ù`HBEDHBEb?BE07/�c�/1<:@énY/12R@CBEBEJª��0H2F^?/1De{
47/�^1/�e+�_/?4H47BI03<M{ @:2R0HBEZI43BE@�9G2R<:2F<:X S O
D3BIUV8:BE<:ZIB[@:/?4�/Ce_�£<�� ����Ç���� É ���2¨��n�n£¼�×å�� § ��ÊS���×å · ì�»

q î



�������I���U�B���i���U�B¢N¡ ���>£.�I���I�ÎÇ��3����¢n�Î� ò=�I¢ É ¨S��£[�$��Ç���ÍB�I��Ì��B� É £E�B�*�~õ��������2¨1c:J:/1XYBED�­�¢�¤C­ ¬ c
¢�îYîY§Ce

�x=�8:D�QLBENF@fc(¢aîYî ¬ �>$l/1<�=�8:D�QLBENF@fe1«6¢e¨S��������åS�3�¥���éðÔ�Ú�����2¨����Pó9���������6�B� É ðÁ�·¶�Ê��I�ÎÇ����K¯�¡ ��� Ñ
�UÊS�O�I�iðÁÇI�i�I�ÎÇ��=�B� É ¡ ���6�UÊS�*�B���i���U�B¢5©]�i��¢$��¨BÌ?e.)W/19 , 0H2R@:XYB&]�<:2F^1BE0HD32F4 - �+0HBED3DIcV)W/19 , 032R@CXYB1c
]�<:2F43BE@\rl2R<:X1@ S 9\c�¢aîYî ¬ e

�ù! S /10HB1c(¢aî1¦C¢��[)
e���e �>e ! S /?03B1e��
NFX S 0H2F476C9 ¦Y¤�¿
â · ºMíQØòí�Ø)à4Ù®À�/1<C@j/1NRX S 0325476:9 ¦Y­ ¿�×&Ø)Ù1ÚºÀve
¡ ������ÊS���iÇª�B���i���;�3�n£[��å�� · ì�»[c q ¿ ¬ Àv�g¤ o ¢�¤�¤ oYo c�¢aîY¦�¢Ye

�ù!�8L/1<CXw/1<C@K"�8�c(¢aîYîYî���"�8C<M{*zô8 !�8L/1<:X�/1<:@ �+6:2FNR2FJ ��e+"�8�e �
@L/1J�472F^1B�UV8:BI0 - J:0 S ZIBED3D�{
2F<:X�O S 0>432R9GBI{ D3BE0H2RBID>@:/?4�/Cew�£<¸� ����Ç���� É ���2¨����n£r��å�� § � £���å��I���O�I�I�U�B���i���U�B¢
¡ ���>£.�I���I�ÎÇ������
¢n�Î� ò
¢$� É ¨S��£[�$��Ç���ÍB�I��Ìr�B� É £E�B�*�~õ��������2¨1c:J:/1XYBED o § o ¤ o §Y¦�c�¢aîYî1îCe

� �£b1BE@:/5�I�=�B¢2£Rcf¢aîYîYî � r�BI2F47/[�£b1BI@L/CcL¥�07/1@:NFB - ³�eS³�/18CXY6:<fcC/1<:@��t43BEJ:6CBE<���e9­�8:2F<V4EeÁz /�^1BENRB�4
@CBEZ S 9;J S D325472 S < S O�6:B�/10�4 J BI032 S @ @L/?47/Ce �£<¹�=����Ç���� É ���2¨��|�n£û��å��¥Ø�êÔêÔê § �����I��¬Ô�������
O »pêÔé»ºMêw» O é�¡ ���>£.�I���I�ÎÇ���cCJL/?XYBED�¤!¤�¢1¢Ycf¢aîYî1îCe

�ùr�B S XY6�/1<:@\�_/?�E��/?<:2mc(¢aî1îY§��>�&/19 S <:<�nCe�r�B S XY6\/1<:@���2FZ�6L/1BEN
nCed�
/1�E�E/1<:2me&��<�BI<:6L/1<:ZIBE@
0HBEJ:0HBEDHBE<.4�/?432 S < S O:472F9;B&DHBE032FBED s 6:2RZ�6�/1NRN S s D#O�/1D�4�/1<C@h/1ZIZE8:03/?47B�ZENM/?D3D325QLZ�/k472 S <fc?ZINR8:D�47BI032R<CX
/?<:@�03BINRBI^?/1<CZEB�OPBIBE@ , /1Z�bde��£<T� ����Ç���� É ���2¨��,�n£���å�� § ��ÊM����å · ì�»C�I���O�I���U�B�Ú�i���U�B¢±¡ ���>£.�I���I�ÎÇ��
����¢n�Î� ò
¢$� É ¨S�8£[�$��Ç���ÍB�I��Ìr�B� É £E�B�i��õ��������2¨1cLJ:/1XYBED o ¤1î!¤ o?q ¤�c�¢aîYî1§Ce

�ùr�B S XY6�/1<:@\�_/?�E��/?<:2mc o1p1pYp �>�&/19 S <:< nCe�rlB S XY6 /1<C@ ��2FZ�6L/1BEN�nCe��_/?�E��/?<:2meÛ��ZE/1NR2F<:Xë8:J
@ - <:/19;2FZ;432R9GB s /103JC2R<:X�O S 0[@L/?47/�9;2F<:2R<CX�/1JCJ:NR2FZ�/?432 S <:DIe��£<�� ����Ç���� É ���2¨��1�n£���å���ðÔ���V��å
· ì�»²�������I���U�B���i���U�B¢�¡ ���>£.�I���I�ÎÇ��1����¢n�Î� ò
¢$� É ¨S�D£[�$��Ç���ÍB�I��Ì5�B� É £E�B�i�Hõ �������2¨1c+JL/1XYBID
o §.­¥¤ o §1îCc o1p1pYp e

�ùr�B S XY6��I���B¢2£Rc o1pYp ¢��>�&/19 S <:<KnCeCrlB S XY6fcL�tBENR2F<L/h)*6V8fc:$l/a^t2F@¾!
/?0H4�cC/1<:@��\2RZ�6L/1BIN(nCeC�_/1��{
�E/1<:2�e��
< S <CNR2R<CBh/1NFX S 0325476:9 O S 0lDHBEXY9GBE<.432R<:X¾432R9GBhD3BI032RBIDEeh�£<}� ����Ç���� É ���2¨����n£3�×å��%Ø�êÔêÔê
�������I���U�B���i���U�B¢N¡ ���>£.�I���I�ÎÇ��3����£E�B�i��õ �������2¨1c:JL/1X1BED o §Yî!¤ o îY¦Cc o1pYp ¢Ye

�ù'T/?9 /1<:@¥z S <:X:c(¢aî1îY§��[���IB�rl2F<['#/19ª/1<:@���/1<[! S <¼z S <:X:e1� O�/1DH4TJ:0 S `HBEZ�472 S <[/?NRX S 0H2F436:9
O S 0\DHBEUV8:BI<:ZEB @:/?4�/�D3BE/103Z�6C2R<:X:e6£E�B�i�û�B� É ¢n�Î� ò
¢$� É ¨S��ª=�2¨B���Î���I�����2¨1c o §�¿�¤VÀ��i¤ o ¢�¤�¤1¤YîCc
¢�îYîY§Ce

­ p



�ù'T/?DH4��I���B¢2£Rc o1pYp ¢��[��/103b['#/1DH4Ec1"�/10 S <hr�NFBE2F<fcY/1<C@h� , 03/16L/19�r�/1<:@:BINmeLrl< S s NFBE@:XYB*@:2RDHZ S ^w{
BI0 - 2R<�432R9GB*D3BI032FBED+@L/?47/ , /1DHBEDIe�Ø�êÔêÔê¥ó;�ª�B�;���SÇI���i���;�6���PðÔÌ��I�O�I�3���Qõk�B�;�»�B� É ¡\ÌVËI�I���Î�I���iÇ����
���B���N©�cL¤C¢K¿�¢�À��5¢a¦ p ¤�¢a¦YîCc o1pYp ¢1e

�ù'#BIB��I���B¢2£Rc o1p1pYp �[��B S bV{�' - S <C6ª'(BEB?cl��B S bV{�n18é)*6V8:<fcl$�B S bV{�! s /1<érl2R9\c�n18M{�! S <:Xü'(BEB?c
/?<:@ë)*6:2R<S{*z�/1<í)*6V8:<:X:e���2F9;2FNM/10H2F4 - DHB�/10HZ�6jO S 0
9h8CNF472F@:2R9GBE<CD32 S <L/1N(@L/?47/wD3BIUV8:BE<:ZIBEDIeh�£<
� ����Ç���� É ���2¨����n£n��å��gðÔ���V�����I����åT�I���O�I���U�B�Ú�i���U�B¢�¡ ���>£.�I���I�ÎÇ�������£E�B�i�hª �2¨B���Î���I�����2¨1c:JL/1XYBID
­?îYî!¤�¦ p §Cc o1p1pYp e

�ù'#2=�I�=�B¢2£Rcf¢aî1îY§��[)*6V8:<:X�{���6:BI<:Xl'(2mc?�+6:2RNF2RJ[� e�"�8fc?/1<:@E³
2F4H4 S 0H2 S )W/1DH43BENFNR2me+» · ë2»>�
�üOP07/19GBI{
s S 0Hb�O S 0+9G2R<:2F<:X�D3BIUV8:BE<:ZIB�@L/?47/ , /1DHB�/?4�9h8:N5472RJCNRB�/ , DH4307/1Z�472 S <�NRBI^1BENFDEe��£<#� ����Ç���� É ���2¨��p�n£
��å��VðÁ�IÍB�I����å`�������I���U�B���i���U�B¢±¡ ���>£.�I���I�ÎÇ��]�������>£.�������B�Ú�i�����B� É ¢n�Î� ò
¢$� É ¨S�Eõk�B�U��¨S�I���I����c
J:/1XYBED o ¦ ¬ ¤ oY¬Yo c�¢aîYî1§Ce

�ù'#2F<\/1<:@���2FD3Z�6fcf¢�îYîY§��>'(2R<CX['(2F<;/?<:@�	 S 0HB���2FD3Z�6feÁ­l8CBE0 - 2F<:X�Z S <.472F<V8 S 8:D+472F9;B�DHBEUV8:BI<:ZEBIDEe
�£<��=����Ç���� É ���2¨��[�n£��×å���ó1ò=�I���ÚÌ Ñ(§ ��ÊM����å��������I���U�B���i���U�B¢;¡ ���>£.�I���I�ÎÇ��[���¸¨U�I��ÌSöÁ�B��¨S�
£E�B�i�
©,��������c:JL/1XYBID�¢ ¬1p ¤�¢�§C¢Yc�¢�îYîY§Ce

�ù�_/10Hb÷�I�
�B¢2£Rcf¢�îYîYî��[�C/?<:XY6 - 8:<¾�
/103bdct$ S <:X s S <;'(BEB1c�/1<:@�zôBED3NFB - z%et)*6V8fef��/?DH4&03B�470H2RBI^?/1N
S O�DH2R9G2RNR/10lD38 , D3BEUV8:BI<:ZEBID¾2R<�N S <:X�D3BEUV8:BI<:ZEB\@L/?47/ , /1DHBEDIeô�£<�� ����Ç���� É ���2¨��1�n£���å��éóÁåS��� É
Ø�êÔêÔê3¢n�Î� ò
¢$� É ¨S�n�B� É £E�B�*�hª �2¨B���Î���I�����2¨�ª»�MÇ�å;�B�2¨S��® ����È���å�����cf¢aîYî1îCe

�ù�_/10Hb÷�I�
�B¢2£Rc o?pYp ¢��[�C/?<:XY6 - 8:<��
/103bdc �C/1<:X�{*z S�S bwrl2R9\c:/1<:@1zôBED3NFB - z%e�)*6V8feW��BEXY9GBE<.4e{
, /1D3BI@�/1J:JC0 S /1Z�6�O S 0�D38 , D3BIUt8CBE<:ZIBhD3BE/103Z�6:BID
2F<\DHBEUV8:BI<:ZEBh@:/?4�/ , /1D3BIDEe��£<9� ����Ç���� É ���2¨����n£
��å��gðÔ���V�O���I���×å · ì�»°ðÔÌ��6�����I��ÊM� ����«=�w�U¢��i� É ¡ ���6�UÊS�Ú���2¨1cCJL/1XYBID okq §!¤ o ­ o c o1p1p ¢Ye

�ù�
BE0H<:X§�I�=�B¢2£Rc o1p1pYp �[)*6L/1<CX�{���6C2R<:X��
BI03<:XCcY!
/?25u�8:<¼z /?<:X:c1� - NF^t2M/���e!¦�6L/1<:XCc1/1<C@[$hek�tZ S 4H4
�
/103b?BE0Iej'#/1<:@:9;/103bVDI�G� <:B s 9 S @CBEN+O S 0�DH2R9G2RNR/103254 - { , /1DHBE@íJL/?4H47BE0H< UV8:BE0 - 2R<:Xj2F<ô472F9;B
DHBE0H2RBED*@L/?4�/ , /1D3BIDEeT�£<�� ����Ç���� É ���2¨��n�n£���å���ðÔ���V�O���I���×å��I���O�I���U�B�Ú�i���U�B¢;¡ ���>£.�I���I�ÎÇ��[����£E�B�i�
ª �2¨B���Î���I�����2¨1cCJ:/1XYBED�¤Y¤¥¤ qVo c o?pYpYp e

�ù�&03/?434�/1<C@��
2R<:bdc o1p1p.o �>rlBI^t2R<w¥
eV�+07/?4H4�/1<:@¾�+8:X1BE<:B��_2R<Cb�ef��B�/?03Z�6wO S 0+J:/?4343BE03<CD�2F<;Z S 9�{
JC03BEDHD3BI@�432R9GB�D3BE0H2RBIDEe��I���O�I�I�U�B���i���U�B¢B¬���ÊM���U�B¢p�n£T�I����¨S� �B� É ­��7�I��åS�iÇ���c o ¿�¢�À��i§Yî!¤�¢ p ¦Cc
o?pYp.o e

­�¢



�ù�&03/?434Ec o1pYp ¢´�>r�B�^t2R< ¥�e*�+07/k434�eÛ' S Z�/?432R<:XëJL/?4H47BE0H<:Dw2F< @:2FD3ZI03BI43B�432R9GB�DHBE032FBEDIeA��/?DH47BI0�ÄxD
436:BEDH2RDIc�) S 9;JC8C47BI0
�tZE2RBI<:ZEB>/1<C@��+<:XY2F<:BEBI032F<:X:cL]�<:2F^1BE03DH2F4 - S O+� S 8C476��_N S 032R@:/Cc o?pYp ¢Ye

��­l8��I�=�B¢2£Rcf¢aîYîY§���"�8:< - / S ­�8fc�)*6L/?<:XY�E6 S 8�z�/1<:X:c�/1<:@G��2M/ S - /1<:X���B�/?<rz�/1<:X:e#�t8:J:J S 0H4e{
2F<:X�O�/1D�4�D3B�/?03Z�6 2R< 472F9;B;D3BI032RBID�O S 0h9 S ^1BE9GBE<.4�JL/?4H47BI03<:D�2R<�9�8:NF432RJ:NFB;DHZ�/1NFBEDEe��£<�� ��� Ñ
Ç���� É ���2¨��1�n£���å���ðÁ�IÍB�I����å��I���O�I�I�U�B���i���U�B¢�¡ ���>£.�I���I�ÎÇ��¥���}���>£.���I���B���i�����B� É ¢n�Î� ò
¢$� É ¨S�
õk�B�U��¨S�I���I����c:JL/1XYBID o ­�¢�¤ o ­1§Cc�¢�îYîY§Ce

� �C/19GBI4�c�¢aîYî p / � !
/1<L/?<��C/19GBI4Ee�«=�w�U¢��iÇª�B�Ú�i���;�5�n£MðV�;�B�Ú���B¢B£E�B�i�tðÔ�Ú��Ê�ÇI�ÚÊS�����K¯�¡ ���6�UÊS���I�
­��7�I��åS�iÇ����¼������¨S�8� ����Ç������I���2¨�� �B� É ­��Fðde+��@:@:2FD S <M{iz�BID3NFB - cd��B�/?@:2R<:XCcd����c(¢�îYî p e

� �C/19GBI4�c�¢aîYî p1, � !
/1<L/?<���/19;B�4�eyóÁå��`£����I�p¨B�ø�B� É «6�U�B¢�Ì��I�$�r�n£%ðV�;�B�����B¢;£n�B�*�|ðÔ�Ú��Ê�ÇI�ÚÊS������e
��@:@:2FD S <M{iz�BID3NFB - cd��B�/?@:2R<:XCcd����c(¢�îYî p e

� ��6:BE2FbV6 S NRBID3NR/19;2 �I���B¢2£Rc�¢aîYîY§ � =l6 S NR/19G6 S D3BI2R< ��6:BI2RbV6 S NFBED3NR/19G2mc*��8:0 S `H2F4w)*6L/?4H47BE0 `HBEB?c�/?<:@
��2R@ S <:XU¦�6:/1<:X:eUz /�^YB�)*NR8:D�47BI0E�&��9h8:NF4322{ 03BED S NR8�472 S <hZENF8:DH43BE032F<:X[/1J:J:0 S /1Z�6wO S 0+^1BE0 - NR/103XYB
DHJL/?432M/1N�@:/?4�/ , /1D3BIDEew�£<�� ����Ç���� É ���2¨����n£��×å��]ó1ò=�I����Ì Ñ(§ ��ÊS���×å��������I���U�B���i���U�B¢L¡ ���>£.�I���I�ÎÇ��
����¨U�I�IÌ�öÁ�B��¨S��£E�B�*�h©,��������cCJL/1X1BED qVo §!¤ q ¤YîCc ¢aîYîY§Ce

�x��2R<:X16�/?<:@��\ZE�W4�/?Z�bt<CB - cT¢aîYî1§��[�C/19GBEBI0
�t2R<:XY6\/1<C@��
/18:NT��ZI�W4�/1Z�bV<:B - e�$ - <L/19G2RZ�432R9GBI{
DHBE0H2RBEDKO S 0HBEZE/1DH432R<:Xü8:DH2R<:X N S Z�/1N
/1J:J:0 S uC2F9w/k472 S <fe��£< �=����Ç���� É ���2¨��§�n£k��å��¤óß�I����å¥Ø�êÔêÔê
�������I���U�B���i���U�B¢�¡ ���>£.�I���I�ÎÇ��,���tóß����¢'�Vò¦���×å�«6����� ´�ÇI���B¢+�������I¢�¢��p¨S�I�ÎÇ���c?JL/1XYBID&¤Yî o ¤�¤1îYîCcC¢�îYîY§Ce

�x�t4 SB¤ BE0Ic(¢aîYîYî��>$l/a^t2F@¾� e��t4 SB¤ BE0Ee#$�B�47BIZI472F<:X>Z S 9G9 S <GDH2RXY<:/1NRD&2R<G9h8:N5472FJ:NRBW432R9GB�D3BE0H2RBID*8:D�{
2F<:X�436:B�D3J�BEZI4307/1N�BE<.^YBIN S J�B1e�¬���ÊM���U�B¢��n£���å���«6���I���iÇª�B��ðÔ�*�B���$�I�Ú�iÇª�B¢»«6������ÇI���B�Ú�i���Lc?î q �5¢a¤ q ¢�¤
¢�¤.­1¦Ccf¢�îYîYîCe

� "l2=�I�=�B¢2£Rc o1pYpYp �>¥ - S 8C<:X�{�rlBIBl"�2mcC��2Rb S NM/ S DW$he:��2R@:2F0 S J S 8:N S DEct	�6:B S @ S 03B>n S 6:<CD S <fcd!>e;³he
nY/?X./1@:2FD36fc�)*6:0H2RDH4 S D��d/1N S 8C47D S DEc�/1<:@ü��NRB�uC/1@C0 S D�¥*2FNR2F032RDIeô�l<CNR2R<CBw@L/?47/j9;2F<:2R<:X�O S 0hZ S {
B�^ S N5^t2R<:XK472F9;B�D3BE0H2RBIDEe��£<k�=����Ç���� É ���2¨��r�n£��×å���ðÔ���V�O���I����å��I���O�I���U�B�Ú�i���U�B¢B¡ ���>£.�I���I�ÎÇ������
£n�B�*�Dª �2¨B���Î���I�����2¨1c:JL/?XYBED�¢a¤!¤ oYo c o?pYpYp e

­ o


