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>@?BADCFE�GIHJALK�MLNOALPQHJG)RTS UBK-N�CFEVPBR�WXN�MYKZE[K,?BN\G/N�]BM^E[K-N�_
` N-PQHaE�MLbXR�G/ADH/? `dc E�C/N�S\RXPOSBRTK�U ` N-PQHaC)N ` E�PQHJADK-C-e
AgfhN[fDeiC)R ` NjADP k'RXG ` E[H/ALRXPlE c RXUTHmHJ?BNjK-RXPQH/N-PQHJCnR�k
H/?BN\SBR�K-U ` N-PQH/C-f;>@?BADCoPBN�pqE�MDbXRXG)ADHJ? ` ALCrKZE�MDMLN-S
°��0�H���-±c� ª �N¢£�j�;�0�N�¤�³²l´µ�����N�Ì�0¯tsvu�w xyezk'RXG{C/?BR�G)HZf
>@?BN ` E�ALP|C)UB]B]}RXC/A~HJADRXP�R�k\u�w x�ALC�HJ?BE[H�N�W�N-G)�
K�MLALN�PQH�HJN�PBSBC�e�k'RXG�E%K-N�G)HJE�ALP�]}N-G)ALR�S�R�k�H/A ` N�eaH/R
C)N-N-��SBR�K-U ` N-PQH/C{p�?BADK,?�E�G)NnG)N-M^E�HJN-S�HJR%E�bXA~WXN�P
C)U c�� N-K�H�E[PBS#e�HJ?BN�G/N�k'R�G/N�e�?�EZWXNjK-MDRXC/N�C)N ` E�PQHJADK-C-f
>@?�E�HYALC�E�K�K-R ` ]BMDALC/? N-S c �OC)A ` ]BMD�oSBALC)KZE�G)SBALPBb�R c _
� N�K�HJC7p�?BADK,?�E[G/NYMDN-C/C�G)N-M^E�HJN-S�H/R�EiPBN�pvN-PQHJGI��p�ADH/?
G)N-C/]}N-K�H�HJRiHJ? N-ALG�C/N ` E�PQHJADK-C���u�w x�k"E�W�RXG/C=H/?BN@]}N-GI_
` E�PBN�PBK-N�R�k=S RTK�U ` N�PQHJC�ALPtKZE�K,? N�p�A~HJ?nE�G/NyK-MDRXC/N
p�A~HJ?�G/N-C)]2N�K�HjHJR�HJ? N-ALG�C)N ` E�PQHJALK�CjE�PBS�SBALC)KZE�G)S
SBR�K-U ` N�P�H/C�p�?BALK,? ` ALbX?QH c NmR[k�MLN-C)C�ALPQH/N-G/N�C)HFH/R
E�K�MLADN-PQHZf���PVHJ?BADC���G)C)HiW�N-G)C/ALR�P#e�R c�� N-K�H/C�E�G)N�K-MLE�CI_
C)AD��N�SoE�K�K-RXG)SBALP b�H/R�E�]BG)N�W�ALR�UBC/M~�iN-CIH,E c MLALC)?BN-SyH,E���_
RXP R ` �Xf
>@?BN;ALPBK�G/N-E�C/ADPBb�UBC/N�R�kyH/?BN;��PQHJN-G)PBN�HnE�P S�ADHJC

N ` N�G/bXADPBbtE�]B]BMDALKZE�HJALR�PBC ` E���N�A~H�HJRmHJN�PBS�H/RtC/E[H)_
UBG/E[HJADRXP�SBU NVHJR%H/?BNVK�RXG/G)N-C)]2RXP SBALPBb�ADPBK-G)NZE�C)NVADP
S�E�H,E�H/GJE�PBC ` ADC/C)ALRXP#f �YE[K,?BN ` N-K,?�E�P ALC ` Cj?BN-MD]
H/R�G/N-S UBK-N�P N�H�pzRXG/��E[PBS�C/N�G)W�N-G9MLRQE[S c ��EZW�RXALST_
ADPBb HJG/E�PBC ` ALC)C/ADRXP�R�k�SBR�K-U ` N-PQH/C\p�?BALK,?¡E�G)N;G/N�_
¢ UBN�C)HJN�S�C/N�W�N-G/E�MzH/A ` N-C-f9>@?BN�� E[G/N�HJGJE[SBADH/ALRXP�E[MLMD�
N ` ]BMDR��XN-S9RXPmH/?BG/N�N�] M^E�K�N-C-�
¶g�å¹ c N�H�pzN-N�P�E�K-MDALN�P�H
£ N�f¤bBfDe[EY¥%N crc G/R�p�C/N�G,¦�E�PBS�E@C/N-GIWXN�G-§�¶g�¤�å¹ c N�H�paN�N-P
E\K�MLALN�PQHiE�P S�E�]BG/RZ��� §#E�PBSo¶g�¤�¤�å¹ c N�H�pzN-N�P�]BG)RZ��_
ADN-C-f���P¨k"E�K�H-eYKZE�K,? N ` N-K,?�E�P ALC ` C{E�G/NtK-UBG)G/N�P�H/MD�
k'UBP S�E ` N-PQH,E�M�k'RXG7H/?BN©C)KZE�MLE c ALMDADH��rR�k�H/?BN���P�H/N-G)PBN�H-f
ª�R�paN�WXN�G-e}N�WXN�G)�9K-E�K,?BNyALC@P�E�HJUBG/E�MLM~��MDA ` ADHJN�S�ADP
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PBN�N-S9HJR c N�S ALC/K-E�G/S N-S9HJR�K-G)NZE[H/N�G/R�R ` k'RXG�E�P N�p
N-PQH/G)�Xf�>@?�E[H©ALC-e}ADH ` EZ� c NoP N-K-N�C/C/E�G)�nHJR�G)N-]BMLE�K-N
C/R ` NzSBRTK�U ` N-PQHJC c ��HJ?BNYP N�p�RXPBN[f7¬�RXG�H/?�E[H7] UBGI_
]}RXC/N[e�HJ?BN�G/N{ALCrEnP�U `�c N-GrR�k@KZE[K,?BN�G)N-]BMLE�K-N ` N�P�H
E�MDbXRXG/A~HJ? ` C}K-UBG)G/N-PQH/MD��ADP�UBC/N�¯®©G/MDADH)H@N�H�E�MgfDe�°�±X±X²�³´f
>��T] ALKZE[MLMD��e[H/?BN-C)N�E�MLbXR�G/ADH/? ` C�E[G/N c E�C/N�SOR�P�]B?Q��C/A~_
KZE[M}] G/RX]}N-GIHJALN�CaR�k�SBR�K-U ` N-PQHJC�e C)UBK,?9E�C�HJ?BN�ALG�C/AL«�N�e
HJ? N-ALGoE�K-K�N-C)C�k'G/N ¢ UBN�PBK�� GJE[H/N�e�H/?BN-ADGoM^E[C)HoH/A ` N{R[k
E�K�K-N-C)C-e�E�PBS�C)R RXP#eYE�C�SBADC/K�UBC/C)N-SlALP�wTN-K�HJALR�P�µTf
��PvR[HJ?BN�GOpzRXG/S C-eaH/?BNtH/GJE�S ADHJADRXP�E�MaKZE�K,?BN ` N�K,?�E�_
PBADC ` CzHJG)NZE[HzSBR�K-U ` N-PQH/C@E�C c M^E�K,� c RZ�TN-CYE�PBS\SBADCI_
KZE[G/S\HJ? N ` E[K-K-R�G/SBADPBboHJRFC)R ` NiALP k'R�G ` E[HJADRXPOH/?�E[H
ALCyPBR[HoG)N-M^E�HJN-S�HJR9HJ? N-ALGyK�RXPQHJN-PQH/C�E[HoE�MLMgfO¶�N�W�N-G&_
HJ? N-MLN�C/CaH/?BN��{]BG)RTSBU K-NiC/E[HJADC)k"E�K�HJRXGI��G/N-C)UBMDH/CYALP�EZW�_
N-G/E�bXN[eTE ¢ UBN�C)HJADRXP�HJ?�E[H�G)N ` E�ALP C=RX]}N-POALC=p�?BN�HJ?BN�G
E�PvE�MLbXR�G/ADH/? `·c E�C/N�SvRXP�HJ?BNnK-RXPQHJN�PQHJC�R[k�SBR�K-UT_
` N-PQHJC@pzRXUBMLS c N ` RXG)N�N�¸OK-ADN-PQHZf
®�C)U `O` E�GI��R�k2RXUBG7G)N-C)NZE�G)K,?�paR�G/��ADC7?BN-G)N�] G/N�_

C/N�PQHJN-S�§¹E ` RXG/N�SBN�HJE�ALMDN-SOSBALC)K-UBC)C/ALR�PmALC�]BG/N�C/N-PQH/N-S
ALP\ºS RXC�w E�PQHJRXC�e2µ�»X» °�³´f�>@?BNYG/N ` E[ALPBb�R�kBH/?BALC�E�G)H/A~_
K-MDNrADC�RXG/bQE[PBALC)N-SnE�C�k'R�MLMLR�p�C�f@wTN�K�HJADRXP;µFSBADC/K-U C/C/N�C
HJ? N ` E�ADP|KZE[K,?BN�G/N-] M^E�K�N ` N-PQHjE�MLb�RXG/A~HJ? ` CnK�UBGI_
G/N�PQHJMD�¨ALPvUBC/N;RXP�H/?BN;��PQHJN�G/PBN�HZfdwTN-K�HJALR�Pl¼%SBN�_
C/K�G/A c N�C\u�w x½s�H/?BNn] G/RX]}RXC/N�S�E�MDbXRXG/A~HJ? ` s�E�P S
]BG)N-C/N�PQHJC7E�PoN�� E ` ]BMLN�R�k�U C/N�f7wTN-K�HJALR�Po¾©S N-C/K�G/A c N�C
E�P�A ` ] MLN ` N-PQHJE[HJADRXPrR[k}u�wTx�p�?BN�G/N@SBR�K-U ` N�P�H=C/N�_
` E�PQHJALK�C�ADC�G)NZE�MDALC)N-S9HJ?BG)RXUBbX?VH/G/N�N�_ c E�C/N�S�K-MLE�C/C)AD� _
KZE�HJALR�PvR�k�S RTK�U ` N�PQHJC-f�wTN�K�H/ALRXPl¿�SBN-C)K-G)A c N-C\E[P
N��T]}N-G)A ` N-PQHrp�? ALK,? C)A ` UBMLE[HJN�C�u�wTxÀk'R�GyH/?BN�] UBGI_
]}RXC/N�CmR�kyW�E[MLALSBE[HJADRXPvE[PBS�K-R ` ]�E�G)ALC)RXPvHJR H/GJE�S A~_
HJADRXP�E�M�K-E�K,?BN\G)N-]BMLE�K-N ` N�P�H�E�MLb�RXG/A~HJ? ` C-fm¬�ALP�E�MDMD��e
wTN�K�HJADRXP;Á�] G/N-C)N-PQHJC�C)R ` NoK-R�PBK-MDUBC/ADRXPBCiE[PBS�bXA~WXN-C
C/R ` N�SBADG/N�K�HJADRXPBCYk'RXGYk'UTHJUBG)NypzRXG)�}f
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�YE�K,?BNÉG)N-]BMLE�K-N ` N�P�H�E[MLbXRXG)ADH/? ` C�?�EZWXNÊEqk'UBPT_
S�E ` N-PQHJE�M G/R�MLNÀALPËH/?BNÉ]BG/R � N�K�H�R�kvE�PQ�ÌC)H/RXGI_
E�bXN;K�R ` ]2RXP N-PQHZfÍwTUBK,?|E[MLbXRXG)ADH/? ` C�eYk'RXG\N��BE ` _
]BMDN�e�?�EZWXN c N�N-P%ADPQHJN-P C/ADW�N-M~��C)HJU SBALN�S�ADPjH/?BN{K�RXPT_
HJN���H\R�k�WTADG)H/U�E�M ` N ` R�G)� ` E�P�E�b�N ` N-PQHOC)��C)H/N ` C
¤ÎFÏh¶�N�ALM#N�H�E�M´f~e#°�±X±�¼�³gfa>@?BN�G/N�E[G/NySBRX«�N-PBC�R�k=C)UBK,?
E�MDbXRXG/A~HJ? ` C�SBR�K-U ` N-PQHJN�S;ALPVH/?BN�MDADHJN�GJE[H/UBG/N[fiÎiUBG
ALPQH/N-PQHJADRXP{ADPOH/?BALCzwTN�K�H/ALRXP{ALC � UBC)HzN ` ]B?�E[C/AL«�N�H/?�E[H
HJ? N��¨E�MLMaUBC/Nn]B?Q�TC)ALK-E�M�]BG/RX]}N-GIHJADN-COR�kiR c�� N-K�H/C\E�C
HJ? N{K�G/ADH/N-G)A^E\HJRtN�W�ALK�H�R c�� N-K�HJC�f\¥%NOPBN-A~HJ?BN�G�E�P�E�_
MD��«�NtP RXG�K-R ` ]�E�G)NtC)UBK,?�E[MLbXRXG)ADH/? ` CrC/ADPBK-N9HJ?BN�ALG
R�p�P c A c MDALRXbXG/E�]B?BADKZE�M¹G)N�k'N-K�N-PBK�N-C�SBROH/?�E[H-f
¥�N SBR PBR�H S N-C/K�G/A c N E�PQ� ¥%N c KZE�K,? N

G/N�]BM^E[K-N ` N-PQH E[MLbXRXG)ADH/? ` HJ?�E�H ALC c E�C/N�S R�P
SBR�K-U ` N-PQHÐC/N ` E�PQHJADK-C c N�KZE�UBC)N�edH/R�H/?BN c N-C)H

R�kÑRXUBG ��PBR�p�MLN-S bXN�e PBRXP N ADC pzN-MDMÒ��P R�p�P�f
>@?BN�G/N E�G)N�e ?BR�pzN�W�N-G-e C/R ` N E�H/HJN ` ]THJC H/R
K�G/NZE�HJN C)N ` E�PQHJALK KZE[K,?BALPBb ` N�K,?�E�PBADC ` C k'RXG
S�E�H,E c E[C/N�E�P S ¢ UBN-GI�dCI�TCIHJN ` C�e�p�?BN-G)N�S�E[HJE�ALC
pzN-MDM~_�CIHJG)UBK�H/UBG/N�S#e%HJ?�UBC�]BG/R�W�ALS ALPBbÊE ` NZE[PBClR�k
RXG)bQE�PBAD«-ADPBbrR c�� N-K�HJC@E�K�K-RXG)SBALP boHJRrC/R ` N©C)N ` E�PQHJALK
ADP k'RXG ` E[H/ALRXP#fVwTR ` N\R�k@H/?BRXC)N9E[H/H/N ` ] HJCrALPBK�MLUBSBN
ºÓ�E�G@N�H�E�MgfDe�°�±X±XÁ�³´e h�a? ALSBMDR�W�C)��ADA#N�H�E�MgfDe2°�±X±X±�³´e
ºÔ�N-MLMDN-G�E�P SnÕaE�C/U#e�°Z±X±XÁ[³2E�PBS�¤x�N-PtN�H�E�MgfDeBµ�»X»X¼�³´f
>@?BN��ÅE�MLM;K�RXPBK-MDUBSBN�HJ?�E�H¡H/?BN�C/N ` E�PQHJADK�_ c E�C/N�S
E�] ]BG/RQE[K,? HJR KZE�K,? N G/N�]BM^E[K-N ` N-PQH ]2N�G)k'RXG ` C
c N�H)HJN-G@H/?�E�P9HJGJE[SBADH/ALRXP�E[M2]}RXMLADK-ADN-C-f
ÖnRXG/NyG)N-K-N�PQHJMD��e�ALP\H/?BN���N-MDStR[k�p�ADG/N-MDN-C)C@ALP k'G/E�CI_

H/G/UBK�HJUBG)N�E�PBSlE�]B] MLALK-E[HJADRXPBC�eaHJ?BN�G/N�ADC\E ]BG)N-R�K-UT_
]�E�HJALR�P�H/R�SBN�W�N-MLR�] ` RXG/N9E�] ]BG/RX] G/A^E�HJN-S�K-E�K,?BALP b
C)K,?BN ` N-C�p�?BN-G)N×]B?Q��C/ADKZE�M9MLR�KZE[MLADH��ØKZE[P c N¡N���_
]BMDRXADH/N-S#f >@? NÙG/N-C)NZE�G)K,?ÚpaRXG)�·]BG)N-C)N-PQHJN�S ADP
¤Û�?BN-P b{N�H©E[M´f~e¹µ�»X»Qµ�³¡K-R `�c ALPBN�C½C)UBK,? E�P ALSBN-E
p�A~HJ? ADP k'RXG ` E[H/ALRXP;C)N ` E�PQHJALK�C�E�P S R c HJE�ALPBC�bXR�RTS
G)N-C/U MDHJC�E�C@pzN-MDM´f
¬�ALP�E[MLMD��eaHJ? N-G/N�E[G/N;N�Ü2RXGIHJC\HJR�K�G/N-E[HJN;K-E�K,?BALP b

` N-K,?�E[PBALC ` Cjk'RXG�SBALCIHJG/A c U H/N-SdR c�� N-K�HJC CI�TCIHJN ` C�e
C)UBK,?VE[Cyº®YH/« ` RXPtN�H�E�M´f~e�µ[»X»Qµ�³ge p�?BN�G/NyE�PmR c�� N-K�H
K-E�PØN�PBKZE[]BC/UBMLE[HJN�E�¥�N c SBRTK�U ` N-PQHZ§\A~H c UBADMLSBC
E×? ALN-G/E�G/K���k'RXGjNZE�K,?ÍK-E�K,?BN�SÀR c�� N-K�H c E[C/N-SÀR�P
K�MLALN�PQHZÏ¤CYE�K�K-N-C)C@]�E[H)HJN-G)PmE�PBS�R c�� N-K�HJC@E[G/N�N��T]BMLADK�H��
N�WTA~HJN�S c �tK-MLADN-PQHJC c �9ALPQW�RX��ALPBbORX]}N-GJE�HJALR�PBC@HJROG/N�_
G)N-bXADC)HJN�G�R c�� N-K�HJC�f
¬¹R�GmK-R ` ]BMLN�HJN�PBN-C)CtC/E���N[eipaN c G)ALN�Ý ��SBN-C)K-G)A c N

H/?BN ` RXCIH�G/N-MDN�W[E�PQH�KZE�K,? NÐG/N�]BM^E[K-N ` N-PQHØE�MDbXR[_
G)ADHJ? ` C@p�?BADK,?;E�G/N c E[C/N-SVRXPV]B?Q��C/ADKZE�M�]BG)RX]2N�G)H/ALN-C
R�k=R c�� N-K�HJC�e c N-KZE[UBC/N�N�ADH/?BN-G�HJ?BN��nE�G/Nyp�ALSBN�MD�9N ` _
]BMDR��XN-S�RXP;HJ?BN���PQHJN�G/PBN�H�RXGiH/?BN-ADG�G/N�C/NZE[G/K,?%CIH,E�b�N
ADC ¢ U ADHJN ` E[HJU G/N�f

Þ�ß�à=á >@?BADC�E�MLb�RXG/A~HJ? ` C/A ` ] MD��N-MDN-K�H/C�k'RXG#G/N ` R�W[E�M
H/?BN c ALbXbXN�C)HtR c�� N�K�HnALP¡KZE�K,? N�fÐ¥l?BN�P�H�pzR
R c�� N-K�H/C p�ADH/?dHJ?BN¨CJE ` NvC)AL«�N�E�G/N¨N-MDN-K�H/N-S#e
H/?BNlMLN-C)C�k'G/N ¢ UBN�PQHJMD�ÀE�K-K�N-C/C)N-SqADC�G/N ` R�WXN�S
¯®©bXbXE�G)paE�M�N�H�E�MgfDe2°�±X±X±�³´f

â á�ãnÞ#äÒå�árærá�çVä â}èêé Þ#áië ì â å é�íV>@?BADC
E�MDbXRXG)ADHJ? ` N-MLN�K�H/C k'RXG G/N ` R�W[E�M�HJ?BN�R c�� N-K�H
p�?BADK,?�ALCtHJ?BN R�PBN MLN-E�C)HVG/N�K-N-PQH/MD��UBC/N�S c �
K�MLALN�PQHJCrº®�bXbQE�GIpYE[M#N�H�E�MgfDe#°Z±X±X±�³gf

â á�ãnÞ#äïîYå�árð é á�çVä â}è�é Þ#áië ì â î éVí
>@?BADCÀE�MDbXRXG/A~HJ? ` N�MLN�K�HJCØk'RXGdG)N ` R�W[E�M�HJ? N
R c�� N-K�Hnp�?BALK,?�ALCmHJ? N�RXP N�MDNZE�CIHtk'G)N ¢ UBN�P�H/MD�
UBC)N-S c � K-MLADN-PQHJC  ¥lALMDMLALE ` C�N�H�E�MgfDe2°�±X±XÁ�³´f
>@?BN�G/NrE�G/N�H�pzROW�N-G)C/ALR�PBC�R[k�H/?BALC�E�MDbXRXG)ADHJ? ` �
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E�K�K-N-C)C�K�RXUBPQHJN�Gjk'R�G�E�PØR c�� N-K�H%ADC;«-N�_
G/R�N-StN�W�N-GI��H/A ` NrH/?BNrR c�� N-K�HiN-PQH/N-G/C�HJ?BN
KZE[K,?BN�f

µTfiòµ���¤Ëq� �-°�Å&Æ�����PjHJ?BADCyW�N-G)C/ALR�P#e�H/?BN{E�K�_
K-N�C/COK-RXU P�H/N-GFk'RXG�E�P�R c�� N-K�H{ALCF«�N-G)RTN�S
RXPBM~��HJ? NO��G)C)H�HJA ` N�H/?BN{R c�� N-K�HoN�P�H/N-G)C
HJ? N�K-E�K,?BN�f��ók#E�P�R c�� N-K�HzHJ?�E�Hz?BE�C c N-N�P
]BG)N�W�ALRXU C/MD�dG/N ` R�WXN�SÐK�R ` N�C c E�K,�ÍHJR
KZE[K,?BN�e[ADHJC�E�K�K-N-C)C�K�RXUBPQHJN�G�p�ALMDMX?�EZWXN�HJ?BN
CJE ` NiW[E�MDUBNip�?BN-PnG/N ` R�WXN�S#f

âYôrõ árÞ#äqå\á â ãyärß�ö9ádö�ã â�é áÅì â å�ö í
>@?BADCdE�MDbXRXG)ADHJ? ` E�C)C/ADbXPBCØEÅG/N�M^E[H/ADW�NÊK�RXC)H
W[E�MLU Nrk'RXG�NZE�K,?;R c�� N-K�HyADPVK-E�K,?BNFALPVRXG/SBN�G©HJR
KZE[MLK-U M^E[H/N�HJ? N-ALGzU HJADMLA~H��2§�HJ? N�R c�� N-K�HYp�ADH/?\HJ?BN
MLR�pzN-CIHaG)N-M^E�HJADW�N@W�E[MLUBN�ALC�N�MLN-K�HJN�S�k'RXG�G/N ` R�W[E�M
ºx�AD«-«-ROE�P St÷©ALK-ADCJE�P RBe�µ�»�»X»�³gf

â å é9ø ß�ç >@? ALCjE�MLb�RXG/A~HJ? ` HJN�PBSBC;HJR��[N-N�]dALP
KZE[K,?BNÉR c�� N-K�HJC�R�k¨C ` E�MLMDN-G�C/AL«�NÀALPËRXG)SBN-G
HJR ` ALPBA ` AD«-NyHJ?BNFP�U `oc N�G�R[kaG)N-]BMLE�K-N ` N�P�H/C-f
wTUB] ]2RXC)N�H/?�E[H�EyPBN�pvR c�� N�K�HzR�k�C)AL«�N
±o?�E�C7HJR
N-PQH/N-G{H/?BNVK-E�K,?BNVE�PBS¨H/?BN-G)NVADCOP R�H�N�PBRXUBb�?
G/R�R ` k'RXG�A~HZfê�ókOH/?BN-G)N�ALC;E�PQ�×R c�� N-K�HJC�ALP
KZE[K,?BNjp�? ALK,?¡C/AL«�N�ALC9E[HtMLN-E�C)H+±¹eYH/?BN�MLN-E�C)H
G/N�K-N�P�H/MD�oUBC/N�S £ u�xYùi¦�RXP NYALC=G)N ` R�WXN-S�f�Î©HJ?T_
N-GIp�ALC)N�e�R c�� N-K�HJCyp�ADHJ?jC/AD«-N{E[H�MLN-E�C)Hoú�ûXµ9E�G/N
C/N ¢ UBN-PQHJALE�MLM~�lG/N ` R�WXN�S×k'RXMDMLR�p�ALPBb�H/?BN%u�xYù
]}RXMLADK��Xf �ók;C)H/ALMLM�PBN-K�N-C/C/E�G)��e;R c�� N�K�HJC¨p�ADHJ?
C/AD«-N9E[H�MLNZE[C)H�ú�û�¾Bezú�û�² e�E�PBS�C)R;RXP�E�G/NmG)N�_
` R�W�N-SlUBPQHJADM�H/?BN;PBN-N�SBN-S¡G/R�R ` ALC{K-G/N-E[HJN�S
¯®©bXbQE[G)paE�M�N�H�E�MgfDe2°�±X±X±�³´f

ümå�áiá�ë è ë é ã â=ý Þ�ß�à=áïì�ü9ë ý Þ#ß�à7á í�>@?BADC
E�MDbXRXG/A~HJ? ` ALCiEObXN-P N-GJE[MLAL«-E[HJADRXPtR�k7HJ?BNou�xYùrf
�óH�ALC�K-RXPBK�N-G)PBN-SOp�ADHJ?�H/?BN@KZE[C/N@p�?BN-POR c�� N�K�H/C
?�EZWXN�H/?BNvC/E ` NvC/AD«-N[e c U H%ALPBK�UBG%SBA~Ü�N�G/N�P�H
K-R�C)HJC\H/R%k'N�H/K,?�k'G/R ` E%C)N-K-R�PBS�E�GI��C)H/RXGJE[bXN�f
>@?BN©E�MLbXR�G/ADH/? ` E[C/C/R�K-ALE[HJN�CaE�W[E�MLU N�e�þ%e�p�ADHJ?
NZE[K,?�KZE�K,? N-S�R c�� N-K�H-f�>@?BNnALPBA~HJA^E[MzW[E�MLU NtR[k
þÑALCzHJ?BN�K�RXC)H@H/R�k'N�HJK,?mH/?BN�R c�� N�K�HZf7¥l?BN�PVE
G/N�]BM^E[K-N ` N-PQHyPBN�N-SjHJR c N ` E�SBN[e#HJ?BN�R c�� N-K�H
p�ADH/?\HJ?BN©MLR�paN�C)H�þ%eTCJEZ�9ÿ#eTALCYG)N-]BMLE�K-N�S#eBE�P S
HJ? N-PjE�MLM�R c�� N-K�H/CyG/N-S UBK-N�H/?BN-ADGiþ·W[E�MLU N-C c �
ÿ#f��=WXN�G)��HJA ` NjE�P�R c�� N�K�HnALC9E�K�K-N-C)C/N�S#erA~HJC
þ W[E�MDUBN{ADCrG)N-CIHJRXG)N-S HJRnHJ?BN{K-RXG)G/N-C)]2R�PBSBALP b
RXG)ALbXADP�E�M¹W�E[MLUBNO¤�YE�R{E�PBSt��GJE�PBAge�°�±�±���³gf

�tè�� áiå ý ü >@?BADCaE�MDbXRXG)ADHJ? ` ALC�E�G/N��BPBN ` N-PQHYR[k
HJ? N�u�¬=ùre�p�ADH/?�M^E[C)H�E�K-K�N-C/C\H/A ` NtE�PBS�C)AL«-N
K-R�PBC/ADSBN-G/E[HJADRXPBC� ¥lALMLMDA^E ` C�N�H�E�M´f~e�°Z±X±XÁ[³gf

� ß-ä�� ôrõ
	 å\áræ��táiå >@?BALC E[MLbXRXG)ADH/? ` G)N�_
` R�W�N-CtHJ?BNjMLN-E�C)HI_�G/N�K-N�P�H/MD�Q_�U C/N-S×SBRTK�U ` N-PQHZe

N�� K�N-] H�ADk E�MLM�SBRTK�U ` N-PQHJC�E�G/N�E�K�K-N�C/C/N�S�HJR�S�EZ�Xe
ADP%p�?BALK,?�K-E�C/N�H/?BNmM^E[G/bXN�C)H�R�PBN\ALCrG/N ` R�WXN�S
 ¥lALMDMLA^E ` C�N�H�E�MgfDe#°Z±X±XÁ�³gf

âYô�õ á�Þ�ä ý,â ãyärá�ç;æ è\ý îYß�ånÞ�ä >@?BADC
E�MDbXRXG)ADHJ? ` HJG)ALN�C H/R ` ALPBA ` AD«-N E�W�N-G&_
E�b�N M^E[H/N-PBK�� c � G)N ` R�W�ADPBb HJ?BN R c�� N-K�H
p�A~HJ?ÙHJ?BN×MLR�paN�C)HlSBR�p�PBMDRQE�SÒM^E�HJN-P K��Ê��G/CIH
 ¥%R�RXCIHJN-G�E�P Sn® c GJE ` C-e�°�±X±���³´f

�9è� å\ß-ë >@?BALC�E[MLbXRXG)ADH/? ` E�A ` C�E[H�G)N-SBU K-ALP b
H/?BN�H/R�H,E[M�M^E[H/N-PBK��th�YE[R�E�P Sn��G/E�PBA´e2°�±X±���³´f=�óH
G)N-]BMLE�K-N�C�H/?BNrR c�� N-K�H©p�?BADK,?VG/N�C/UBM~HJC�HJ?BN�MLR�pY_
N�C)H�W�E[MLUBNik'RXGYH/?BN�k'RXMLMDR�p�ALPBbok'U PBK�H/ALRXP#�
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p�?BN�G/N&%rALC�E�C/N-GIWXN�G-e('VADC�E[PnR c�� N-K�H�MLR�KZE�HJN-S
ADP)%Xe �*� ALC@HJ? NyH/A ` NiHJR�K-R�PBPBN-K�H�H/R+%Xe-, � HJ? N
c E[PBS p�ALSTHJ? HJRVC/N-GIWXN�G.%Xe �/� ALC�HJ?BN\P�U `oc N�G
R�k�H/A ` N-C0'\?�E�C c N-N�PtG)N ¢ UBN�C)HJN�SnC)ALPBK�NiADHzpYE[C
c G)RXUBbX?QHFADPQHJRnH/?BN\K-E�K,?BN�e $ � ADCrH/?BN�C)AL«-N £ ALP
c ��HJN�C,¦7R�k/'#eTE[PBS21 � E�PBS21)3�E�G/N@K�RXPBC)HJE�PQHJC�f

îYß�ånÞ#ä ý ß-ç547îYß�åtÞ�ä ý�ôOé äêì/îYß�î ô�í
>@?BADC E�MDbXRXG/A~HJ? ` G/N-] M^E�K�N-C H/?BN R c _
� N�K�H H/?�E[H N�PQHJN-G)C HJ?BN KZE�K,?BN ��G/CIH
¤wTALM c N�G/C)K,?�E[HJ«�E�P S)6yE�MDW�ADP#e�°�±�±�¾[³gf

î é ç�æoä�ß ô ç ý7� ãnÞ�á�ëêå\á �râ ã\ærá ø á�çVä
>@?BADC\E�MDbXRXG)ADHJ? ` N ` ]BMDR���N-C{E�bXN�PBN-G/E�M�k'UBPBK�_
H/ALRXP�k'RXG�S ADÜ2N-G/N�PQH�k"E�K�H/RXG/C�e�C/UBK,?%E�CiHJ?BNFMLE�C)H
E�K�K-N�C/C-e�N�PQHJG)�OHJA ` N�R�k�E[P\R c�� N�K�HYADPQHJRoK-E�K,?BN[e
H/GJE�PBCIk'N-G�K-R�C)H�E�PBS�HJ? N HJA ` N�_´HJR[_óMLA~WXNjR�k\E[P
R c�� N-K�H� ¥%R�RXC)H/N-G�E�PBS9® c GJE ` C-e�°Z±X±���³gf

Þ�ß�à=áÐãmë98 é Þ#ä ø á�çnä â å é ì�Þ â å éVí
>@?BADC�E�MLbXR�G/ADH/? ` ALC@��PBR�p�P�E�C@H/?BN&:&¢M���£� �=� ½
ò'�§®N¦ ��� ª s ADH�RXG)SBN-G)COH/?BNtR c�� N-K�HJCOALP�KZE[K,?BN
E�K�K-RXG)SBALP b HJRïHJ?BN�ALG�K-RXCIHÉE�PBS C)AL«�N�§ÍHJ? N
R c�� N-K�HFp�A~HJ? MLE�G/b�N-C)HrALP SBN��%ALCrN�W�ALK�HJN-S k'G)R `
K-E�K,?BN p�?BN�P E G/N�]BM^E�K�N ` N-PQHÑADCÅP N-N-S N-S
¯®©bXbXE�G)paE�M�N�H�E�MgfDe2°�±X±X±�³´f

�<;�=?>A@CB�DE>GF ÞIH F HKJML B�NPO Þ�JRQSH @ HUT B LVQ > T >G=RD
>@?BADC©]}RXMLADK��mK�M^E�C)C/A~��N-C�R c�� N-K�HJC�E[K-K-R�G/SBADPBb{H/R
H/?BN-ADG�C)AL«�N�UBC/ADPBbdE�MDRXbQE�G)ADHJ? ` ADK�k'UBP K�HJADRXP#e
K�R `�c ADPBN-S p�A~HJ? k'G/N ¢ UBN�PBK�� E�K�K-N-C)CËGJE[H/N�f
¤�a?BN-P b\E�PBSnÔyE `�c EZ�XE�C/?BAge¹µ�»X»�»�³gf

�W> = L B L B�NXO H D æ > JYQSH >@?BALCÐ]2RXMDALK�� C/]BMDADHJCÉHJ? N
K-E�K,?BNOALPQHJRm]�E[G)HJA~HJADRXPBC�H/?�E[HyC)R�HJG)NFK-M^E[C/C/N�CyR�k
SBR�K-U ` N�P�H/C c E�C)N-S;RXPnHJ?BN�ALG©C)AL«�N�e�ADPBC)H/NZE�SVR�k 23



?�EZW�ALPBb¨E¨C)ALPBb�MLN;KZE[K,?BN�H/R¨CIHJRXG)N%E�MDM�SBR�K-UT_
` N-PQHJC�f��óH/C\E�A ` ALC�HJR�HJE���NVALPQHJRjK-RXP C/ALS N-GI_
E[H/ALRXPvH/?BN;?BADbX?�W[E�G/ALE c ALMDADH���P R�HJADK-N-S�ADP�HJ?BN
¥�¥�¥ ¤ÖnUBGIH,E�N�H�E�MgfDe#°Z±X±X²�³gf

®�C\SBADC/K-U C/C/N�S×E c R�WXN[e�H/?BN���PBR�p�P¡E�MLb�RXG/A~HJ? ` C
k'RXG@K-E�K,?BNyG/N�]BM^E�K�N ` N-PQH�E�G/N c E�C/N�SnRXP MD�\R�Pt] ?���C&_
ALK-E�M7]BG)RX]2N�G)H/ALN-CyR�kaR c�� N�K�HJC�e=E�P S�N-E�K,? E�MDbXRXG)ADHJ? `
UBC)N-COE;]�E�G)H/ALK�UBM^E�Gr?BN-U G/ALCIHJADK�HJR�N-MDN-K�H�R c�� N-K�HJCFHJR
G/N ` R�W�Nok'G/R ` K-E�K,?BN�f�>@? N-G/N�k'RXG/N[e#HJ?BN�G/N�ADC©E\K�RXPT_
SBA~HJALR�P�p�?BN-G)NyC/UBK,?nE�PtE�MLb�RXG/A~HJ? ` ]}N-G)k'R�G ` CYRX] H/A~_
` E�MLM~�XeQE�C�pzN-MLM2E�C�HJ?BN�G/N�ALCzE�K�RXPBSBA~HJADRXPOp�? N-G/N�HJ?BN
CJE ` NVE�MLbXR�G/ADH/? ` ]}N-GIk'RXG ` C c E�SBMD� £ paRXG)C)H�KZE�C)N�¦�e
HJ?BE[HVADC-eiH/?BN-G)N�ADCnPBR¨RX] H/A ` E�MiC/R�MLU H/ALRXP�k'RXG9HJ?BN
]BG)R c MLN ` E[PBS�HJ?BNFK,? RXALK�NFR�k7HJ?BN ` RXCIHyE�]B]BG)RX]BG)A~_
E[H/N�E�MDbXRXG)ADHJ? ` p�ALMDM7SBN-]}N-P S�E�MDpaEZ�TCrRXP�H/?BNOUBC/N�G
E�K�K-N-C)C�]BE[H/H/N-G/P�f

Z []\�Ä ^`_nÃ � Æba 6È��<,� \dc

egf!h i`jlkAmonqpWj#rts
>@?BN�u�N-E�C)HI_IwTN ` E�PQH/ALKZE[MLMD��x�N�M^E[H/N-S £ u�w x©¦9E�MDbXR[_
G/A~HJ? ` E�C/C)RTK�A^E[H/N-C�EOC)N ` E�PQHJALK�C�H/R{N-E�K,?�R c�� N-K�H�ALP
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H/?BNrC)N�H�R�k�R c�� N�K�HJC�HJ?�E�H�?�EZWXN�K-MLR�C/NyC/N ` E�PQH/ALK-C@H/R
H/?BN9PBN�pÐR c�� N-K�H{E�PBS#e�HJ?BN�G/N�k'RXG/N[ezC)?BRXUBMDS c N\HJ? N
MLE�C)H{HJR c N�N�W�ADK�HJN�S�k'G/R ` K-E�K,?BN�f�>@? NVk'UBPBK�HJALR�P
à � â�ã�ÞMä ã �ê� Ü?% Ýtå ÞM%�ALPQWXRX�[N-S�RXP%MLALP N�¿9G/N ` R�WXN�C
H/?BN ` E�G/��CaS RXPBN c N�k'RXG)N�f=>@? N�G/N-K�UBG/C)ADW�N©k'UBPBK�HJALR�P
�*å á�á�Ü �7Ý½£ SBN�H,E�ADMLN-S c N-MDR�p�¦|ADP�W�RX��N�S RXP�MLALP NÀ¾
ADPBC/N�G)HJClADPëÞYÜ?%�àXá Ý E�MDM�R c�� N�K�HJC�H/?�E[Hl?�EZWXN�HJ? N
` E��TA ` U ` C)N ` E�PQHJALK�C�SBALCIH,E�P K-N�k'G/R ` HJ? N¡P N�p
R c�� N-K�H-e�C)HJE�G)H/ALPBb�k'G)R ` HJ?BN¦ì åRåVÝ C)U c�� N-K�HZe�E�P S
K�RXPBC/ADSBN-G)ALPBbFH/?BN�E�PBK-N�C)H/RXG/C�]�E[H/?#f
>@?BNmk'UBPBK�H/ALRXP �*å á�á�Ü �7Ý ?�E�CFH�pzR%E�G)bXU ` N-PQHJC�E[C

ADPB]BU H £ MDALPBN2�X¦��oEU%�àX,tÛ(Ü �7ÝO£ R�G�P RTSBNZ¦©p�?BN-G)N{HJ? N
k'UBP K�HJADRXP�ADC©E�] ]BMLADN-SnE�PBS;EOC/N�HiR�k7R c�� N�K�H/CWÞMÜ?%�àXá Ý
p�?BN�G/N H/?BN ` RXC)HVC/N ` E�PQHJADKZE�MDMD��S ALC)HJE�PQH�R c�� N-K�H/C 25



Root

Sport

Football

WordCup

etc

Basketball

etc

Music

Jazz

Rock

etc

etc

#1, SIZE = 3569

#4, SIZE = 2547

#5, SIZE = 8392

#2, SIZE = 15720

#3, SIZE = 3569

#6, SIZE = 560

#7, SIZE = 2547

¬�ALbXU G/N�µT�7®�HJG)N-N�_ c E�C)N-St?BALN�GJE�G)K,?Q�9R�k�C)U c�� N�K�HJC©E�PBS9R c�� N�K�H/C�ADPtK-E�K,?BN

` UBCIH c NmADPBC/N�G)HJN�S#f�>@?BNíæ)SBN�N-]BPBN�C/C!ç R�k©E�P RTSBN
ALC�bXA~WXN-P c �OH/?BN�P�U `�c N�GzR[k#HJG)N-N�MLN�W�N-MDCzR�k#SBN-C)K-N-P�_
S�E�PQH/C�UBPQHJADMXHJ?BNzMLR�pzN-C)H�SBN�C/K-N�PBS�E�PQH7H/?�E[H�K-RXPQHJE�ALPBC
E[H�MLN-E�C)H�RXP NrR c�� N-K�H-§}H/?BN�SBN-N�]BPBN-C)CiR�k�HJ?BN�MLR�pzN-C)H
SBN�C/K-N�PBS�E�PQH�ALC�°XeTH/?BNiSBN�N-]BP N-C/C�R�k�A~HJC�k"E[HJ?BN�GaADC@µTe
E�PBS{C/R�R�P#f=>@?BN�E[MLbXRXG)ADH/? ` bXA~WXN�Ca]BG)ALRXG)ADH���H/RoK-R�M~_
MLN�K�H�R c�� N�K�HJC©K-RXPQH,E[ALPBN�S c �VSBN�N-]B]}N-G©C/U c�� N�K�H/C-e�E�C
E�POE[H)HJN ` ] H7H/R�N�W�ALK�H�R c�� N-K�HJC�HJ?�E[H�?BE�W�N@HJ?BN ` RXC)H
C/]}N-K�AD��K�C/N ` E[P�H/ALK�C-e�HJ?BN�G/N�k'R�G/N�e ` RXC)H�SBADC)H,E[P�H�k'G)R `
HJ? N�PBN�pØR c�� N�K�H-f�>@? N�H,E�G)bXN�HÍ%VàX,oÛ(Ü �îÝ ` EZ�V?�EZW�N
PBR�K,? ALMLS G/N-N�P £ S ALG/N�K�H/MD�ORXGaADPBSBADG/N-K�HJM~�B¦7K-R�P�HJE�ALP ALPBb
R c�� N�K�H/C £ HJ?BN�ï(ÜVÜð' � Ü?%?%�R�koC/UBK,?×E�K,? ALMLS�pzRXUBMDS
c NOb�G/NZE�HJN-G�H/?�E�Pj«-N-G)R�¦�fO�ókaH/?BALCyADCiHJ?BNOKZE�C)Nos�E�C
WXN�G/A~��N-S c ��H/?BNVK�RTSBNtRXP¨MLALP N9²;s R c�� N-K�HJC\K�RXPT_
H,E[ALPBN�S c �VHJ? NoH,E�G)bXN�HÍ%�àP,oÛ(Ü �7Ý A~HJC/N�MDk7ADCiE�S SBN-S;HJR
HJ? NÞYÜ?%�àXá Ý C/N�HZeYE[COC)?BR�p�P c � HJ? NnK�RTSBN9RXP�MLADPBN
± f Î©HJ? N-G)p�ADC/N[e�HJ?BN�K,?BADMLSBG)N-P#Ï¤C�R c�� N�K�HJC�C)?BRXUBMDS
c N�K�RXMLMDN-K�H/N-S�E�C9k'RXMLMDR�p�C�fÐ>@?BNjC/N�H�R�koC/U c�� N-K�H/C
� ã � ï�ñÕï(ã Ý Ü?%�SBN���PBN�SFRXP�MLADPBN�°X°aADC�ADPBADH/A^E�MDAL«-N�S�p�ADHJ?
HJ? N�æISBN-N�]B]2N�Gðç�K,?BALMDSBG/N�PlR�k�%�àX,oÛ(Ü �îÝ eiN��TK-MLU SBALPBb
C/U c�� N-K�HJC ` E�G)��N-S×E�CnE�PBK-N�C)H/RXG/C�fq>@?BN�k'UBPBK�H/ALRXP
¬=��� ¯=� �¨�¿�£��� ¦ À=� �N¢F� � ���¨®H�§��ALPQW�RX��N�S�RXP�MLALP N@°X°zADb[_
PBRXG)N-C�PBR�H�RXPBM~�9E�PBK�N-C)H/RXG�C/U c�� N�K�H/C c U H�E�MDC/ROC/U c _
� N-K�HJC�p�?BRXC)N�S N-N-] PBN-C)CiALC�» f�>@?BNyR c H,E�ADPBN-S9C/N�H©R[k
KZE[PBSBALSBE[HJN�Cip�ALMLM c NFN ` ] H��Vp�?BN�PjH/?BNFRXPBM~�VK,? ALMLS
ALC ` E�G/�[N-S�E�CaE[PBK-N�C)HJR�G-f�wTUBK,?\ErK-R�PBSBADH/ALRXP�ADC�W�N-GI_
AD�BN-S c ��HJ?BN;K�RTS NjR�P¡MDALPBN%°�µTe�p�?BALMDNVHJ?BN�K�RTSBN

RXP�MDALPBN�°�¼�E�C)C/ALb�PBCmE�C�H/?BN;RXPBM~��KZE�PBS ALS�E[H/NVHJ? N
K,?BADMLS\H/?�E[H�ALC ` E�G)��N�SnE[C�E�PBK-N�C)H/RXG-fzÎiPBK-N�H/?BN�C/N�H
R�k�K-E�PBSBADS�E[HJN�CYALCaSBN���P N-S#eBH/?BN©k'UBPBK�HJADRXP �*å á�á�Ü �îÝ ALC
G)N-K-U G/C/A~WXN�MD�9ALPQW�RX��N�Snk'RXG@N-E�K,?nR�PBN�f

É fÕe ÊË�j#yzÌÍrts nqò j#ÌÍÌÍrtmtó�jlkGmtnqp nqò
ô+õ i òînqxßjök xAsEs�n�ò÷ øÍùûúKsSóIk ÷

¬�ADbXUBG)N�¾;C/? R�p�C�EVH/G/N�N\R�k�C/U c�� N-K�HJCFp�ADH/?�K-RXG)G/N�_
C)]2RXP SBALPBbyR c�� N-K�H/C c N�k'R�G/N�E�PBSOE[k�H/N-G=H/?BN�ALPBC)N-G)H/ALRXP
R�k2EiPBN�pvR c�� N-K�HzADPQHJR©H/?BN@KZE�K,? N�f=>@?BN�PBN�pvR c�� N-K�H
ADCaALS N-PQHJA~��N-SmE[Cgü\°Xe�ADHJCzC/N ` E�PQH/ALK-CzALCqýÿþhþUþ���E�P S
A~HJC©C)AL«�NoALCr°�± f�>@?BN�K-E�]�E�K�ADH��tR�k7HJ? NoKZE[K,?BNFALC�¼X» e
p�?BADMLN\A~HJCFC)AL«-N c N�k'R�G/NmALP C/N-GIHJADRXP�ALCOµ�±Tf%>@?�E[H�ADC-e
H/?BNiG/N ¢ UBALG)N-SmG/R�R ` ALC�°�± e�p�?BALMDN�H/?BN©k'G/N�NiG/R�R ` ALC
°Xf7>@?�UBC�e�C/R ` N©R c�� N-K�HJC@?�EZWXNiH/R c N©N�W�ALK�HJN-S\k'G)R `
K-E�K,?BN�HJRmN-PBE c MLN�H/?BN�ALPBC)N-GIHJALR�P#fFÖnR�G/NF]BG)N-K-ADC/N�MD�Xe
A~HiALC�PBN-K�N-C)CJE�GI��HJR\N�W�ALK�HiR c�� N-K�HJCiH/R\K-G)NZE[H/N�N���HJG/E
G)RTR ` R�k�C/AD«-N�E[H�MDNZE�CIHF°�² fr��P;HJ?BADCiN�� E ` ]BMLN[e�HJ? N
k'UBP K�HJADRXPi�§� ª ®H»N� �N¢ ®N¦GÎq� ��� £ ¬�ALbXUBG)N{°�e}MDALPBN�ÁQ¦@ALC
A ` ]BMDN ` N-PQHJN�S�UBC/ADPBbjH/?BNnwT�IÛê�Í]}RXMLADK��Xf�>�E c MDN�°
C)?BR�p�CFC)HJN�]T_ c �Q_�CIHJN�]�? R�pÊS�E�H,EVK�RXPBK-N�G/PBADPBb;u�w x
K,?�E[PBbXN-C@U P�H/ALM¹HJ?BN©R c�� N-K�H@ALC���P�E�MDMD��ADPBC/N�G)HJN�S\ALPQH/R
K-E�K,?BN�f 26



� �)¸M�R��¹�± °(�b��¹(�V��±G�b���/¡Y�R�Y�M�?ª�¹Rº(¡��*�(������¹R°V���M�����K�-�&�������(�C�S�.�b�K�M��������� µ2���(�M�����(³R�R�
��  �b�K�M������³Y�R�����(�*Ä/�V� µ·§Å��±�©��Yª0¼
�M¬ ± �?���(¹M�b�G�?�(�b��°R� �A���»�-¼
�Y² �V°��M�R�(�b�S�.�E£��(°Y°R�E�&���(�*ÄK�?�ß�X¼
� ½ ÄY�R±G�V���(¹M��� �?�(�b��°?� �X¼
�M¾ ���R�RÄ��R�¨���K�îÄ/�?�E¼

�MÂí�V°��Y�Y�(�b�S�+³bÄM�(�M�(�b�Æ�*ÄY�K�Y�(���E�ÿ�b�K�M������³Y�R�����(�*Ä/�V�`�
�MÃ ¡�¢Æ�*ÄM�(�M�������K�(� �K°í�*�G¡?�Rº« ¡b�R�ÅºM�M��©M�K�(�M�5®��
�MÈ ���(�*ÄK�?�À£Õ�RºYº����îÄM�(�M�(�b�À£·°V�K�Y�(�b� �5�X¼
��� �M�(�V�
�M� ³�ÄY�K�Y�(����³Y�?�í�R�b�(º(¡Vº��V���(� µ·§Æ�îÄM�(�M�(�b�À£o���G¡?�RºR���V�Ç£·¸M�R�(¹?º��Y�V©R©K�R��¹b�YÄ���¹M�b�G���K�b��°?�/�P¼
��  ¡V¢ �?����ºK¡Vº��?���K��¡M�5�b±�©��Mª
�b¬ �R�b�(ºK¡�º��V���K��µ·§Æ�îÄM�K�Y�(�b�À£t�*�G¡?�RºY���V�Ç£·¸��?�(¹Y���G�V�(����°V�0¼
��² ¢�°?�Å������� �C¡��ß�?����ºK¡Vº��?���K�
� ½ º�°í�V°��M�R�(�b�S��X�Ï���K�îÄ/�V�`�X¼

¬�ADbXUBG/N�¼T���7C)N-UBSBR�_�K-R�SBN�k'RXGiHJ? N{u�w xÍG)N���P N ` N-PQHZ�yk'UBPBK�HJALR�P�H/RnR c H,E�ADP ` RXCIHyC/N ` E�PQH/ALKZE[MLMD�nSBADC)H,E[P�H
R c�� N�K�H/C�RXPtEFHJG)N-NyR�k�C/U c�� N�K�H/C

	 
��U��Ä ��< c Ä�5 � � 5 8 &� Æ <-8V� �
�7<-6 5

>@?BNou�wTx�®�MLbXR�G/ADH/? ` paE�CiA ` ] MLN ` N-PQH/N-Smk'RXG�W�E[M~_
ALSBE[HJADRXPmE�PBSm]}N-GIk'RXG ` E�PBK�N�E�C)C/N-C)C ` N-PQH�]BUBG/]}RXC)N-C-f
>@?BADC�wTN-K�HJALR�P�] G/N-C)N-PQHJC�H/?BN�S�E[H,EY] G/N-]BE�GJE[H/ALRXP�] G/R[_
K-N�C/C©k'R�G�C)A ` UBMLE[HJADRXP#e�C)UBK,?�E�C©C)R ` NrG)N-C/U MDHJC�f�>@? N
E�MDbXRXG/A~HJ? ` ALC K�R ` ]BE�G/N�SdHJR×H/GJE�S ADHJADRXP�E�M�R c�� N-K�H
G/N�]BM^E[K-N ` N-PQH9]}RXMLADK-ADN-C�C)UBK,?|E[C9u�¬�ùre@u�xYùËE�P S
wT�IÛê�@e�p�ADH/?�G)N-C/]}N-K�HoH/Rn?BA~HyGJE[H/N�e�C/ADPBK-N�HJ?BN��jE�G/N
p�ALS N-MD�ON ` ]BMDR��XN-S�RXP�HJ? Ni��PQHJN-G)PBN�H@E�PBS�H/?BN-G)N�E�G/N
` E�PQ��C)H/UBSBALN�COH/?�E[H�K�R ` ]BE�G/NmHJ? N ` ezC)UBK,?�E�C�ALP
¯®©G/MDADH)H@N�H�E�MgfDe2°�±X±X²�³´fÍ® ` R�SBUBMLNVP�E ` N-SÔÂ�¢£�¨����©
¢F���rñ"�³�;��¢£�7G/N-] G/N-C)N-PQHJC�E�PQ����PQH/N-G/P N�HrN-PQHJA~H��jH/?�E[H
UBC)N-C�E\KZE�K,? N�e�C/U K,?%E�CiE�¥%N cjc G/R�p�C/N�G-e�E\]BG)R����
RXG�N�WXN�PjE�P���PQHJN�G/PBN�HyC/N-GIWXN�G-frwTALP K-N�RXG)SBALPBE�G)�9��PT_
HJN�G/PBN�HFR c�� N�K�H/CFSBR�PBR�Ho]BG/R�W�ALS N\N��T]BMDALK-A~HoC)N ` E�PT_
HJADK-C�e�H/?BN�C/A ` UBMLE[HJN�S�C/N ¢ U N-PBK�N�R�krE�K�K-N�C/C/N�CnK�RXPT_
H,E[ALPBC�RXP MD�iR c�� N-K�HJC�SBN���P N-S c �iH/?BN��zE[?BRTR���C)NZE�G)K,?
N-P bXALPBN[e�p�? N-G/N%R c�� N-K�HJC;E[G/N ]BG)RX]}N-G/M~�lK-MLE�C/C)AD��N�S
E�K�K-RXG)SBALPBb�H/RjE�K-N-GIH,E�ADP H,E��TRXP R ` �Xf�>@?BN5Â�¢£�¨����©
¢F���iñ"�³�;��¢£� ` R�SBUBMLN�C)A ` U M^E[H/N-C�EOC)N ¢ UBN�PBK-NFR�k�R c _
� N-K�H@E�K�K-N�C/C/N�C�E�K-K�RXG/S ALPBb�HJR�E[P�N��T]}N-K�HJN-SmU C/N-GYE�K�_
K-N�C/Ci]BE[H/H/N-G/P�e2AgfhN[fDe¹ADH�ADC�C)UB]B]}RXC/N�S�HJ?�E[H�UBC)N-G/CiE�K�_
K-N�C/C�R c�� N�K�HJC�R�k�EFK-N�G)H,E[ALPmC/U c�� N-K�H�k'RXG@C)R ` NiHJA ` N
c N�k'RXG)N�K,?�E�P bXALPBbnHJR;E�P R�HJ?BN�GoC)U c�� N-K�Hosx��®¡�0�N�³�¤�j²[f

ÖnR�G/N-R�W�N-G-eYH/?BNtC/A ` UBM^E[H/N-S�R c�� N�K�H�E�K-K�N-C)C/N-C�K-RXPT_
k'RXG ` HJRFE�G/NZE[M2SBADC)H/G/A c U HJADRXP{R[k�R c�� N-K�HJCY]}N-GzP�U ` _
c N-G�R�k7E[K-K-N�C/C)N-C-e�R c H,E[ALPBN�Stk'G)R ` E�w ¢ U ALS)�7G)R������
MDRXbj�BMLN�§@H/?BN;ÖnR�P�H/N��YE[G/MLRvºu�ADU#e¹µ�»�» °�³©ÖnN�HJ?BR�S
ADCrN ` ]BMDR��XN-SjHJRnA ` ]BMLN ` N�P�HyC)UBK,?�EtSBALCIHJG/A c U H/ALRXP
c ��K-E[HJN�bXRXG)AL«-ADPBb��zE[?BRTR��×R c�� N�K�H/C9E�K-K�RXG/SBADPBb%H/R
H/?BN\P�U `�c N-GFR�k@H/A ` N-CyHJ?BN�� C)?BRXUBMDS c N�E�K-K�N-C/C)N-S
ADP�E�K�N-G)HJE�ALPn]2N�G/ADRTStR�k7HJA ` N[f@>@?BN�RXP MD�9G/N�MLN�W�E[P�H
R c�� N-K�HtE�H/HJG)A c UTHJN-C{k'RXG�HJ? N�]BUBG)]2RXC)N-CmR�k�C)A ` UBMLE�_
H/ALRXP9E�G)N èbH @«>AO L B J�è £ bXADW�N-P c �\HJ? N��zE�?BR�R���H,E���_
RXP R ` � ¦�E�P S è B�� H £ R c H,E�ADP�E c MDN�eBk'RXG�N�� E ` ]BMLN[e c �
E�K�HJU�E[MLMD��E�K-K�N-C)C/ALP boE�POR c�� N�K�H�HJ? G/RXUBb�?{A~HJC�ù©x�u�¦�f
>@?BN�C)N-K-R�PBS ` R�SBUBMLN[e@P�E ` N-SÉñ4�=� �£�Î��N¢M�¡¬=����e
K�RXPQH,E�ADPBC#HJ?BN7K-E�K,?BN7p�?BN�G/N�R c�� N�K�HJC�E�G)N7C)H/RXG/N�SoE�P S
E\K�RXG/G)N-C/]}RXPBS ALPBb\H/G/N-NFR[kzC)U c�� N�K�HJC�§�H/?BN�u�w xØ®�M~_
bXR�G/ADH/? ` ADC�A ` ] MLN ` N-PQH/N-S c �;HJ?BADC ` R�SBUBMLN[f{>@? N
C)A ` UBMLE[HJADRXPo] G/R�K-N-C)C�ALC�k'UBMDMD��SBN�C/K-G)A c N-S c �oHJ? N�k'R�M~_
MDR�p�ADPBb�C/N�K�HJADRXPBC�f

��f!h � pÍm��|sSxA÷/s�n�ò�n|ùgúKsEóIk ÷
>@?BN���G/CIHVCIHJN-]|k'R�GtC)A ` U M^E[H/ALPBb�HJ? N%u�w xË®©MDbXR[_
G)ADHJ? ` ADC�HJR�SBN���P N�EVÀA¢£�¤»N���§�¡�È®ÌËÈ®N¦GÎq� ���¤��e2p�?BADK,?
K�RXG/G)N-C/]}RXPBS CyH/RmHJ?BNFC)N�H�R�k�R c�� N�K�HJC�EZW[E�ALMLE c MDN�k'RXG
E�K�K-N�C/C-f���P�HJ?BADC7WXN-GI�F��G/CIH�N��T]2N�G/A ` N�P�H�p�A~HJ?{u�wTx�e
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G

H

A #5, SIZE = 6

#7, SIZE = 4

#43, SIZE = 2

B

etc

#4, SIZE = 5

C

#10, SIZE = 6

#8, SIZE = 5

etc

(a) Before insertion

G

H

A #43, SIZE = 2

#7, SIZE = 4

#1, SIZE = 19

B

etc

C

etc

(b) After insertion

D #2, SIZE =1 D

¬�ALbXUBG)N�¾B�7®�HJG)N-NyR�k�C/U c�� N�K�H/C c N�k'RXG)N�E�PBSnE[k�HJN�G�E�P N�p�R c�� N-K�H�N�P�H/N-G)C�H/?BNyKZE�K,?BN
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E�C)C/U ` N-C7HJ?BE[H�ADH7ADC7]2R�C/C/A c MLNzHJRybXN�H�H/?BN@C/N ` E�PQH/ALK-C
k'RXG�N�WXN�G)�F��PQH/N-G/P N�H�R c�� N�K�H-eQRXUBG���G)C)H7A ` ] MLN ` N-PQHJE�_
HJADRXPFALC c E�C/N�S�RXPOEiHJG)N-N�R�k2C/U c�� N�K�H/CzHJRyK-E[HJN�bXRXG/AD«-N
R c�� N�K�H/CaE�P SOADC c E�C)N-S�R�P�H/?BN@H,E��TRXP R ` �FbXA~WXN�P c �

H/?BNC�zE�?BR�R��7C/N-E�G/K,?nN-PBbXADPBN�f
>@?BN���G/CIHmG/N�C/UBM~HJCmE[G/NVW�N-G)�v]BG/R ` ADC/C/ADPBbBeYH/?�U C

N�PBK-RXU GJE�bXADPBb�HJRO]BG/R�K-N�N-S9p�ADHJ?9HJ? NrG)N-C/N-E�G/K,?�fz¥�N
ADP�H/N-PBS9HJR�K-E�G/GI� ` E[P��\A ` ]BG/R�WXN ` N�PQHJC-e�C)UBK,?�E[C-�

/ >@?BNlSBN�WXN�MLRX] ` N-PQH�R�knu�w x E�C/C)U ` N�C�HJ?�E[H
H/?BN�C)N ` E�PQHJALK�CoR�kYNZE�K,? R c�� N-K�H�ALCrEZW[E�ALMLE c MLN[f
>@?BADC%C)?BRXUBMDS c N�k'NZE�C)A c MDN�p�A~HJ?�HJ?BNvE�SBRX]T_
H/ALRXP�R�kFHJ?BN%x�Ó�¬ÉC)HJE�PBS�E[G/S#fÅ®·]BG)RX]2R�CJE�M
c �×hw�? ` ADS HZe�µ�»X»Qµ�³�N��T]BMLR�G/N-C�HJ? ALCOALSBN-E�E�P S
C)?BR�p�C�HJ?�E�H�A~H�ADCO]}RXC)C/A c MLN9HJR%U C/N�u�w xqk'RXG
G)NZE�M _ópzRXG/MDS¡CI��C)HJN ` C�fÅ�aN-G)HJE�ALP MD�Xe�HJ?�E[H9p�ADMLM
G)N ¢ UBALG)N%C)R ` N�A ` ]BMLN ` N�PQH,E[H/ALRXP�N�Ü�RXGIHZe c UTH
A~H©p�ALMDM ` E��[NoADH©]2R�C/C/A c MLN�HJR\H/N-C)H�E�PBS�E�C)C/N-C)C
u�w xÀp�ADH/?�EVM^E[G/bXN{E ` RXUBPQH�R�kYR c�� N-K�HJC�E�P S
UBC)N-G)C-f

/ >@?BN�N��T]2N�G/A ` N�P�H/C�SBRXP N�C/Rnk"E�GrH/N-C)H�E�P ADC/R[_
MLE[HJN�S�KZE[K,?BN�f�®¡]2RXC)C/A c MLN�N���H/N-PBC)ALRXP\ADC�H/RrN���_
]}N-G)A ` N-PQH�p�ADHJ?�E@?BADN-GJE[K,?�� £ RXG�bXG)ALS¹¦�R�kTK-R�RX]T_
N�GJE[H/ALPBbtKZE�K,? N-C-f9¬�RXGiH/?�E[H�]BUBG)]2R�C/N�e�paN�E�G/N
K�RXPBC/ADSBN-G)ALPBb�HJR�UBC)NaHJ?BNaC/A ` UBM^E[H/ALRXP�]BMLE[H/k'RXG `
SBN�WXN�MLRX]}N-S c ��¤ÕaG/E�PBSEDE[R�E�P Sn®�PBALSBR e¹µ�»X» °�³´f

/ >@?BN�H/G/N-NyR�k�C)U c�� N-K�HJC�E�]B]BG)RQE�K,?9UBC)N-StALP\HJ? N
��G)C)HaA ` ]BMLN ` N�P�HJE[HJADRXPFPBN�N-SBC�HJR c N�E�G/G/E�PBbXN�S 30
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�(°Y°R�l£Õ�M°�±�©YÄ����?� �XWZY*�����R�?�K�?�À£�´��K�M����°�©�N?ÄM�K��¡��î�G¡*�(¸E¼����Y�R©#µ:SKS�MMÀ£·º?�R©Ç£t��°b±�Sê¼v¾R²G�î²[�
�(°Y°R�l£v³Y°��M¡?�M�«³��M¡V�V�G�V�0£�´ ¡��V��� ¡R��¡b�Mª«³?�?Ä(º(¡?�K�X¼¯���M�R©Çµ�S�SVMYÇ£�ÄG¡M�ê£·�Rº?Ä-SY°?��¸(�_S(�bºK�aS�¼ ���Y¬K�V�
�(°Y°R�l£v³Y°��M¡?�M�«³��M¡V�V�G�V�0£�\/�?°��K°�±-¡M�M�P¼����M�?©#µPSKS�MRÇ£!�R¡7±-�ê£ �K�?�������Y�?ªl£·�Yº�Ä.SV�����V°VÄ��K�V�K�^S�¡*�(¢Y°M�(�V°���S�¼·²� ?²� 
�(°Y°R�l£v³Y°��M¡?�M�«³��M¡V�V�G�V�0£HQY���M��³V�RÄ�ºK¡?�(�P¼����M�?©#µ:SKS��YÄR± ���G¡b�/¡V�K�P£�ÄG�*� ¡Y�R�V¸�°E£Õ�?º?Ä.S��Y¡M�_SI¼t Y R²YÈ

¬�ALbXUBG)NØ�T�7®�C/N ¢ U N-PBK�NoR�k#�zE�?BR�R��7R c�� N�K�H�E�K�K-N-C)C/N�C

E�K�K-RXG)SBALPBbyHJRrUBC/N�G/CzALPQHJN�G/N-CIHJC�§Bu�w xvp�ALMDM�]2N�GI_
k'RXG `Úc N�H/HJN�G{p�?BN�PvHJ? NnHJG)N-NnALC�paN�MLM�C/UBA~HJN�S
k'RXGtUBC/N�G/C�ADPQHJN-G)N-CIHJC-fÑwTALP K-N%C)UBK,?�ALPQH/N-G/N�C)H/C
KZE[POK,?BE�PBbXN@R�WXN�G7HJA ` N�e[ADH7ADC=G/N ¢ UBALG)N-SOEiG/N-E�GI_
GJE[PBbXN ` N-PQH�R�k�HJ?BN�HJG)N-N�f�>@?BN-G)N�k'RXG)N�eXA~H�pzRXUBMDS
c NmALPQHJN�G/N-CIHJADPBbVHJR;?BE�W�NtE ` N�K,?�E�PBADC ` H/?�E[H
S ��P�E ` ALK-E�MLM~�mUB]}S�E[H/N-C�H/G/N�N-CiR�k=C/U c�� N�K�H/CyE�K�_
K-R�G/SBADPBb\HJR�H/?BN�paE��VUBC/N�G/CyK,?�E�P bXN�HJ?BN�ALGiADPT_
HJN�G/N�C)HJC�f�>@?BALC�ALC7]}RXC)C/A c MLN@HJRySBN�K�HJN�S c �FHJG/E�K�_
ALP brHJ? NiC/N ` E�PQH/ALK-CzR�k�R c�� N�K�H/C@E�K-K�N-C)C/N-S�fa¬�RXG
N�� E ` ]BMDN�e�ADk�E����Ì��PBR�SBN c N�KZE ` N-C�HJR c U C)�XeTADH
` NZE�PBCyHJ?BE[HyHJ?BN�HJG)N-NOSBRTN�CrP R�H�K-RXP k'R�G ` HJR
UBC)N-G/C�ALPQH/N-G/N�C)H/C©E�PQ� ` RXG/N[f

/ >@?BN�K�UBG/G)N-PQH�WXN�G/C)ALRXP;R�k�u�w x�ALC�paN�MLM�C/UBA~HJN�S
k'RXGmE C)ALPBb�MLN�ADP�H/N-G)N-C)HtE�H9E%HJA ` N £ PBR�HmP N-K�_
N-C)CJE�G)ALM~�;EmC/ADPBbXMLNoUBC/N�G,¦�fF®�P�ADPQHJN-G)N-CIHJALP btG)N�_

C)NZE�G)K,?v]�E[H/?¨ADC�HJR�N-P ?�E�PBK�NVu�w x½H/R�C/UBA~HOE
P�U `�c N-G7R[k¹]�E�GJE[MLMLN�MQHJ?BG)NZE�SBC�R�k}ALPQHJN�G/N-CIH £ R[k}E
C)ALPBbXMDN©UBC)N-G@RXGYE�bXG/RXU ]mR�k�UBC/N�G/CJ¦�f�>@?�E[HYp�ADMLM
G)N ¢ UBALG)NyN���HJG/EOADP k'RXG ` E[H/ALRXP#e�C/U K,?�E�C�?BADC)HJR�G)�
R�koE�K�K-N-C)C-e©H/?�E[HmADC-e�p�?BN-PlR c�� N-K�H/C9PBN-N�S¡H/R
c N�N�W�ADK�HJN�S�k'G/R ` E\K-E�K,?BN�e#u�wTx�pzRXUBMLSVK-RXPT_
C)ALSBN�G\PBR�HmR�PBMD��HJ? N�C/N ` E�PQH/ALK-C�R�kyHJ?BN�P N�p
R c�� N-K�H�HJ?�E�H�N�PQHJN-G)C�H/?BNzK-E�K,?BN[e c U H�E�p�ADPBSBR�p
R�kzM^E�HJN-CIHyR c�� N�K�HJC�f�>@?BN{G)N-C)NZE�G)K,?�pzRXG/��] G/N�_
C)N-PQHJN�S�ALPt ÷�E���E�MDA´e µ�»X» °�³�?�E�C�E�MDG/N-E�S �rC/?BR�p�P
H/?BN c N-P N��BH/C�R�k ��N-N�]BALP bi?BALCIHJRXGI��ALPTk'RXG ` E[HJADRXP
E c RXU HrR c�� N�K�HoE�K-K�N-C)Crp�?BN�P�E�]B]BMDALN�S�H/RnH/GJE�_
SBA~HJADRXP�E�M2KZE�K,?BN�G/N�]BM^E[K-N ` N-PQH�]}RXMLADK-ALN�C-f

/ ®�PBR�HJ? N-G@G/N�C/N-E�G/K,?9]�E[H/?mALC�HJRFN ` ]BMDR��{E�P\E�M~_
H/N-G/PBE[HJA~WXNVH/R%HJG)N-N�R�kyC)U c�� N�K�HJC9E[CmE ` NZE�PBC
H/RnG)N-]BG)N-C/N�PQHoC)N ` E�PQHJALK�C-fF¥�N{E[G/N�K-UBG)G/N�P�H/MD� 31
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>�E c MDN�µT�zÖnRXPQHJNr�YE�G)MLR{ÖnN�H/?BR�Sn]BG)R c E c ALMLA~H��OSBALCIHJG/A c U H/ALRXP

]BUBG)C/UBADPBb{EOC)RXMLU H/ALRXP\H/?�E[H�E�]B] MLALN�CYHJ?BNyCIH,E�PT_
S�E�G)S�÷�N-K�H/RXGjÖnR�SBN-M�p�ADSBN-M~�×N ` ] MLR��XN�S c �
C/N-E�G/K,?ØN-PBb�ALPBN�C�k'R�G�ALP k'R�G ` E[HJADRXP|G/N�HJG)ALN�W[E�Mgf
>@?�E[H7p�ADMLM ` E��[N�u�w xvUBPBA~WXN�G/CJE[MLMD�oE�]B] MD�QE c MLN
RXPFHJ? N���PQH/N-G/P N�HZe�ALP SBN-]}N-PBS N-PQHJM~�FR�k�E�PQ��H,E���_
RXPBR ` �Xf

/ ¬�ADP�E�MLM~�Xe�u�wTx KZE�P c NlUBC)N-SÊk'RXG�ALP k'R�G ` E�_
HJADRXP;]BG)N�_ók'N�HJK,?BADPBb9GJE[H/?BN-GiH/?�E�P�KZE[K,?BALPBb e�N-CI_
]}N-K-ALE�MLM~� c N-KZE[UBC/N�A~H�K�RXPBC)ALSBN�G/C\UBC)N-G)C\ALPQHJN�GI_
N-CIHJC c �mK-RXP C)HJG)UBK�H/ALRXP�f

>@? N-G/N�k'RXG/N[eBHJ?BN ` E�ADP\K-RXPQH/G/A c U HJADRXPBCYR�k�RXUBG@G)N�_
C/N-E�G/K,?�pzRXG/� ADCoHJ? Nm]BG/RX]}RXC/E�MYR�k�E�PBR�WXN�M�]2RXMDALK��
k'RXGiR c�� N-K�HrK-E�K,?BN�G/N�]BM^E[K-N ` N-PQH-e�A~HJCiA ` ] MLN ` N-PQHJE�_
HJADRXPOE�PBSFW[E�MLADS�E[H/ALRXP#e�E�PBS{E�K-R ` ]BMLN�HJN@C)A ` UBMLE[HJADRXP
` RTSBN�M´fÌ>@?BN ��G)C)H�G)N-C/U MDHJC�k"EZW�RXG;u�w xÌs�UBC)N-G)C
KZE[P�bXN�H\H/?BN-ADG�R c�� N-K�H/C\k"E�C)H/N-GmE[PBS�HJ?BN;P N�H�pzRXG/�
ALC9MDN-C/C9MDRQE�SBN�S�s�E�PBS�RX]}N-P¡PBN�pËG)N-C)NZE�G)K,?|]2N�GI_
C/]}N-K�HJA~WXN-C�e�N-C/]}N-K�A^E�MDMD��ALPrHJ?BN@K�RXPQHJN���H�R�k�wTN ` E[P�H/ALK
¥�N c e p�? N-G/N�H/?BN�E�C)C/U ` N-S9R c�� N�K�H�C)N ` E�PQHJALK�C@ALC@E
k"E�K�HZf
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Z*qû
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g �Fèg�ßâsæ,ç!àßè¸é�î�ûíù���
�
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�
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g �Fágé�çHë-´é�æsé�çHëi��çHãåë¡æWù���
�
�$�h��Fágé�çHë-´é�æHù � ûÅ0Fû�é�çHë
��çkãóë¡æWù � û¸ë¿û�'û�oD��
�
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w�¸¹�>º_{¼»y½M�=º¿¾À�H��Á��=zÂ���iuÃ�K�=� � w����=�a� wyuÄ�²wy� � �a��{����{���xÅwy�HÆ��¨ùkñWé�ì�à0äE �(�
��� -+��kû

g �Fé�æ*é�çHë©�¤ágé�çkã�ùX$)+�+Z*�h©�Fé�æHù�ÞJû«é�çHë �¤ágé�çHã ùi!úû�o"$)+�+-*yqÌû
�Kæ,äjè"�¤é§ôFé�áGàÇj¶j¶j ñká;æ��qý�ð�é�ðgïkãåçkì�é�îåì�æ,áGãíèGïHâsä�û��¤ç
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g �KïHàßçkìµé�çHë�Ï�é�â�÷Hé§ý é�äGïkã�ùZ��
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g �KïHãåë¡îåæ ö¡äjêqãåã¿àÌè¸é�î ûåùQ$)+�+�+ih©�KïHãåë¡îåæ ö¡äjêqãåã ù©�Yûíù � æ�çHð�é�çHðßãíæWù
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�pwiu·¸�ÚåùWñHé�ì,à�ä�����
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�
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�
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�
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g ¥Øé�ê é�îåã ù���
�
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�
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gìë ïkàßçHì«àßè¸é�î�ûíù���
�
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oD��
�
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