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qrK[{IRAMSMYK[b�P¬bAKIRAMOWXTFbAK�PQ­zikMS_hN4iXg®WkbcWXTvik¯ RAbc^nPON°WkMYK%{IikZa±ARhPSKIMON4gjikM¬MYKwWXT`s
u]WXTvRAK[d3gjRcbc{�PS^`i�bcNI²°³.K�N�PYRcdh�|PSLAK%PS^vZaK�{�i�Za±ATvK�´h^`PQ�aiXg®MSK[WkTF{�i�Za±ARhPOW]s
PY^vikb2^vb.¯kKIbcKIMOWXT«MSK[{�RcMYMSKIb+P&bAKIRcMSWkTµbAK�PQ­zikMS_hN�²3¶4LAK[NYKaLcW=ukKaNY^v¯kZaik^�dAWkT�l
Tv^`bcK[WXM[lFWkbcd.±AMSi
dARc{�P�RcbA^`PSN&ikg4RcbATv^`Za^`PSK[d�i�MSdAKIM�W�N&bAihdhK[N�WXbcd.bci�MYKIs
NQPSMY^�{�PY^vikbcNyikb·PYLcK&­yK[^`¯�L+PSNI²¸mcikMrbAKIPQ­yi�MY_hNyik± KIMOW]PY^vbA¯�^vb3dA^vNS{�MSK�PSK°PS^vZaKXl
­yK KI´
Lc^`¹c^nP�W·g;WXZa^vTv�3ikg®gjRAb�{�PY^vi�bcN�­r^nPSL2WkMY¹c^nPSMSWkMY^vTv�\LA^v¯�L2{IikZa±ATvK�´h^`PQ�Xl
WXbcd�­yK4dhK[MY^vukKzWXTvZai�N�PVPS^`¯�L+PF¹ ikRAbcdcN¸ikb%PSLAKzPY^vZaK®MSK[º+RA^vMSK[d�PSi�{IikZa±ARAPYK
PYLAKwN�K�gjRcbc{�PS^`i�bcNI²«¶4L
RcNIlcK[u+^�dhK[bc{�K�^�Nz¯k^vukK[b$ikgFPSLAK%{�i�Za±ARhPSWXPY^vikb�WXT T`^vZ s
^`PSW]PS^vikbcN%PYLcWXP�PS^`ZaKIs�¹ ikRcbcdhK[d»WkbcWXTvi�¯�MYKw{�RAMSMSKIb+P�bAK[RAMSWkT4bAK�PQ­zikMS_hN�WXMSK
N�Rc¹h¼QK[{�PrPYiA²
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Ä b�WXTvik¯rMSK[{IRAMYMSKIb+PDbcKIRAMOWXT�bAK�PQ­zikMS_hNDWXMSKµ_
bAi]­rb&PSi°LcW=u�K®{�i�Za±ARhPOW]PY^vi�bcWXTX{[WX±cWk¹A^vT`^`PS^`KwN�PYLcWXP
K�´A{IKIK[d3PSLAi�NYK�ikg®{�T�WkNSNY^v{[WXTÅ¶FRAMY^vbA¯aZ\W�{OLA^vbAK[N&ÆÇN�K[KXlÅKX² ¯A²`lÉÈh^`K[¯kK[T`Z\WkbAb|WXbcd�È
i�b+PSWX¯clFÊwËkË�ÌhÍ
Î�^vTv^vWkb»WXbcd'È
^vKI¯�KITvZ\WXbAbVl®Ê[Ë�ËkÏhÍµÈ
^vKI¯�KITvZ\WXbcbÅl®Ê[Ë�ËkË+ÐO²�Ñ«K[MY�»Tv^`P�PST`KklµLAi]­zKIukK[MIlµ^�N�_
bAi]­rb
WX¹ ikRAP·PSLAKI^vM3T`^vZa^`PSWXPY^vikb�N�² Ä Zai�bA¯GPSLAK2MSWkMYKÒMYKwN�RAT`PON\^vb6PYLc^vN3dh^vMSK[{�PS^vikbÅlrgji�M·^vbcN�PSWkbc{�Kkl
^�N\PSLAK.ikbAK2iXgÒÓÈÅÔÕ Z\W»WXb�d	Ö¬MS±�i�bAKIb×ÆÇØX���AÊ=Ð\NYLAi]­r^vbA¯GPSLcW]P�{�i�b�PS^vb+RcikRcN�sÇPS^vZaK�Ùpik±AÚcKIT�d
bAKIPQ­yi�MY_hN&Z\W=��MSK[º+RA^vMSK K�´h±�i�bAKIb+PS^vWkT«PY^vZaKa¹ K�gji�MYK${Iikb
ukK[MY¯�^vbA¯\PSiÒW�N�PSWX¹cT`K\N�PSWXPYKk²Û¶4LA^�N
¹ ikRAbcdÅlVLAi]­yK[ukK[MIlÉ^�N°KI´
±cMYKwNYNYK[d|^vb�PSKIMSZ\N°ikgµPYLAK NY^`Ü[K�ikg«PYLAK bAKIPQ­yi�MY_|WXbcdÅlVLAKIbc{IKXlVdhi
K[N
bAikP3WX±c±ATv��PSiGÚA´hK[dhsÝNY^vÜIK�bAKIPQ­yi�MY_hNa­r^`PSLÞWG¯�^`u�KIb'b
RAZ�¹�K[M$iXg�bAihdhK[NI²ßÖ°PSLAKIM3¹�i�RAbcdAN
ikb$PYLAK&{IikZa±ARhPOW]PS^`i�bcWXTc±�i]­zKIMziXg¸WXbcWkT`i�¯&MYKw{�RAMSMSKIb+PybAKIPQ­yi�MY_hNyLcW=ukK¬¹�K[KIb·K[N�PSWX¹cT`^�NYLAK[d ¹
�
U�W�WkNSN?WkbcdaÖ¬MY± ikbAK[b·Æ�Ê[ËkË���ÐFWXbcd�U�W�WkNSN?Wkbcd È
ikb+PSWk¯�Æ�Ê[Ë�ËkË�Ð�²?¶4LAK[��NYLAi]­»PYL�W]P®dh^�NS{�MSK�PYKIs
PY^vZaK&MSK[{IRAMYMSKIb+PrbAK[RAMSWkTVbAKIPQ­yi�MY_hNrMSK[{Iik¯kbc^`Ü[K¬i�bATv�·WaNYRA¹cNYK�P°ikg¸PYLAK�MYK[¯kRAT�WXM4T�WXbc¯kRcWk¯kK[Nz^vb
PYLcK�±AMSK[NYKIbc{IK�ikgµbAik^�NYKX²¬¶4LA^�N°Zai
dAKITDikg®{�i�Za±ARhPSWXPY^vikb|^vb�MSK[{�RcMYMSKIb+P°bAKIPQ­yi�MY_hNIl�LAi]­zKIu�KIM[l
MSK[{�K[^vukK[N�^`PON&^vbA±ARhPON�WkN�N�Kwº�RcKIbc{IK[NI²�¶4LcKIMSK�gjikMSKXl«{�i�Za±ARhPS^`bc¯·PS^vZaK�^�N&bciXP�Wkb.^vNSNYRAK\N�^vbc{IK
PYLcK·bAKIPQ­yi�MY_.LcWkT`PSN�­rLAKIb�PYLAK3^vbA±ARhPaN�Kwº+RAKIbc{IK$PSKIMSZa^vbcW]PSK[NI² Ä b�WXTvik¯�MSK[{IRAMSMYK[b�P�bAKIRcMSWkT
bAKIPQ­yi�MY_hNIlcLAi]­zKIukK[MIlc{[WXb�WkTvNYi ¹�K�MYRAb�W�N�à�MYKwWXT�á�{IikZa±ARAPYKIMONzPYL�W]P¬¯�K�P°W�Np^vbA±ARhP�W ukK[{�PYi�M
iXgpMSK[WkTyb
RAZ�¹ KIMON%WXbcdÅlyW]g�PSKIM {�ikZa±cRhPY^vbA¯|gji�M�W�­rLc^`TvKkl¸�
^vKIT�d.W�MSK[WkT®i�RhPY±ARAP�u]WXTvRAKk²2â°i
MSK[NYRAT`PSN\WkMYKÛW=u]Wk^`T�Wk¹ATvK$PSL+R�N\g;WkM$MSKI¯�WkMSdA^`bc¯ÒPSLAK�PS^vZaK�{�ikZa±cT`KI´h^nPQ��iXg%WXbcWkTvik¯»MSK[{�RcMYMSKIb+P
bAK[RAMSWkTÅbAK�PQ­zikMS_hNz­r^nPSL·¯�^vukKIb3N�^vÜ[KX²
³.K�^vb
ukKwNQPS^v¯�W]PSKrLAKIMSK¬PYLAK¬PY^vZaK¬{IikZa±ATvKI´
^`PQ��iXgFdh^�NS{�MSK�PSK�s�PY^vZaKrMYKw{�RAMSMSKIb+PybAK[RAMOWXTÉbAK�PQ­zikMS_hN
PYL�W]P°{�i�Za±ARhPSK°gjRAb�{�PY^vi�bcNzi]ukKIMzPSLAK&MYKwWXT�NI² Ä NpbAK�PQ­zikMS_ bAihdhK[N4­zK&WXTvTvi]­'NY^v¯kZai�^vdcWXTcRcbA^`PSNIl
Tv^vbAK[WkM�RcbA^`PSNIl¸Wkbcd.±AMSi
dARc{�P�RcbA^`PSNQã¥PSLcW]P%^�NIl?Zai�bAikZa^�WXT�N°­rLAKIMSK PYLAK$K�´h±�i�bAKIb+PON�WXMSK\Wkdhs



¼QRcN�PSWk¹ATvK�­zKI^v¯kL+PON�Æ;}¬RAMS¹A^vbÒWkbcdÒqpRAZaKITvLcWkM�P[lFÊ[Ë��kË+ÐO²&³.K N�PYR�dh��PYLcK {IikZa±ATvKI´
^`PQ�·iXg®MSK[WkT
{�i�Za±ARhPOW]PY^vi�b�^vb PYLcK¬NYKIbcNYK°ikgÅxzTvRAZ×K�P4WXT�²�ÆQÊwËkË���ÐO²«¶4LcWXPyZaK[WkbcNIl�­zK°{�i�bcN�^�dhK[M«MYKwWXT�b+RcZ s
¹ KIMONyW�NµKIb+PS^nPS^vK[N«PSLcW]P4WXMSK°MSKI±AMSK[NYKIb+PSK[d K�´AW�{�PYTv��WXbcda±cMYih{�KwNYNYK[d ­r^`PSLAikRhPzMYKwNQPSMY^�{�PY^vbA¯�PYLAK[^vM
±AMSK[{I^vNY^vikbÅ²?U�ikMSKIi]u�KIM[lX­yK�dhi%bAikPzWkNSNYRAZaK4PYLcWXP®PSLAK°^vbhgji�MYZ\WXPY^vikb�{�ikb+PSKIb+P®iXgÉPSLAK°bAKIPQ­yi�MY_
­zKI^v¯kL+PSN?^�N¸¹ ikRAbcdAK[d|Æ;W�N«dhikbAKkl�Kk² ¯c²nl+^`b�PYLcKr­yi�MY_hN?iXgÅx4WXT�{VÔWkÜ[WXM?K�P®WkT�²nlhÊ[Ë�Ë+�
Í���W=u=WkT�d��W°Wkbcd
È
^vKI¯�KITvZ\WXbcbÅl�ÊwËkËkË+ÐO²?³*^`PYL·NYRc{OL|W�¯kKIbcKIMOWXT�PQ�+± K�iXg?bAK�PQ­zikMS_ l+PSLAK&º+RAK[N�PY^vikb3WXMS^�N�KwNµ­rLA^�{OL
gjRAbc{�PY^vikb�Nr{IWXb|¹ K�{�i�Za±ARhPSK[d·­r^nPSL�W ¯k^vukK[b$b
RAZ�¹�K[MriXg¸bAihdhK[NpWkbcd|W Tv^`Za^`PSK[daWXZai�RAb+PriXg
PY^vZaKk²¸efb3PSLAK&gjikTvTvi]­r^vbA¯Al+­yK�KI´
Lc^`¹c^nPrW�g;WXZa^vTv� iXg¸MYKwWXT`sÝu=WkTvRAK[d�gjRAb�{�PY^vi�bcN������	��
 ÊklA^`b3ikbcK
u]WXMS^�WX¹ATvKzPYLcWXP®^�N®{IikZa±ARhPSK[d ¹
� N�i�ZaK4ÚA´hK[d\NY^vÜIKrbAKIPQ­yi�MY_�^`b PS^vZaK�� Æ
�ÇÐ�²zÖ¬RAM®Z\Wk^vb�MSK[NYRAT`P
^�N�lDPYLAK[bÅl¸NYLAi]­r^vbA¯$PYLcWXP%KIukK[MY�ÛMYKw{�RAMSMYK[b+P�bAK[RAMOWXT«bAKIPQ­yi�MY_Û{IikZa±ARAPY^vbA¯·PYLAK gjRAb�{�PY^vi�bcN�� �
MSK[º+RA^vMYKwN¬WXP�TvKwWkN�P¬PS^`ZaK���Æ
�������wÐ�²\¶4L+R�N�lD­zK�ik¹hPOWX^vbÒWkT`Zai+NQP°PY^v¯kL+P�PY^vZaK�¹ ikRcbcdAN�gjikM�MSK[WkT
{�i�Za±ARhPOW]PY^vi�b\^vb·MSK[{IRAMYMSKIb+P4bAKIRcMSWkTÅbAK�PQ­zikMS_hN�²
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³.K¬N�PYRcdh�aW&u�KIMS��{IikZa±AMSKILAK[bcNY^`u�K®PQ�
± K°ikgDdh^�NY{IMYKIPYK�s�PY^vZaKzMYKw{�RAMSMSKIb+PµbAKIRcMSWkTcbAKIPQ­yi�MY_�PYLcWXP
­zK�{[WXTvT+* ¢I� ¢I��,X�D�Y¢O�I�h���Y¢�� �«� ¢I�h��,X�V� ¢[�
-®�X��. Æ;NYKIK&m?^v¯kRAMSK�ÊwÐO²®mcikMrK[ukKIMS�0/1�325476*PSLAKIMSK�^�N
WaMSK[{IRAMYMSKIb+P°bcKIRAMOWXT?WXMO{OLA^`PYK[{�PYRAMSK%{�i�bcNY^vN�PY^vbA¯ ikg�/ �S�X�98É�A�:,k�;�;�X�.� �w¡k¢��9; � �=<><><>� ;@? Wkbcd72���A8É�A�V�É�[¡�¢��CB � �=<><=<D� BFE ²¸¶4LcK ���HGw¢ iXgÉW°bcK�PQ­zikMS_�^�N¸dhKIÚcbAK[d�PYi�¹ KzPYLAK4b
RAZ�¹�K[MFikg�^`PSN¸{�i�Z s±ARhPOW]PS^`i�b$bAihdhKwN�²®¶4LcK�{IikZa±ARAPSW]PS^vikb\bAihdhKwN4gjikMSZ W�gjRATvTv�a{�ikbcbAK[{�PYK[d3MSK[{IRAMYMSKIb+PzbAK�PQ­zikMS_ ²
Iµu�KIMS�¬{IikZa±ARhPOW]PS^`i�b�bAihdhKyWkTvNYirMSK[{�K[^vukK[ND{�ikbcbAK[{�PY^vikbcNÅgjMYi�Z	K[ukK[MY��^vbA±ARhP?bAihdhKX²¸¶4LAK®^vbA±ARAP
bAihdhKwNµ±AT�W=�&PSLAK°MSikTvK4iXgÉPYLcKp^vbA±ARhP®u]WkMY^�WX¹cT`KwN?iXgÉPYLAK¬N��hN�PYKIZ|² Ä TvTc{IikbAbcK[{�PS^vikbcN«WkMYKr±cWkMSWkZ s
K�PSKIMS^vÜIK[dÒ¹
�ÛMSK[WkTnsÝu]WXTvRAKwdÛWkd]¼QRcNQPOWX¹ATvK -®¢I� * �A�j� ²�¶4LAKIMSK\WXMSK�PYLAMSKIK PQ�
± K[N�iXgr{�ikZa±cRhPSWXPY^vikb
bAihdhKwNDJz±AMYihdhR�{�PpRAbA^`PON�lÉN�^v¯kZai�^�dAWXT�RAbA^`PSNIl Wkbcd3T`^vbAKwWXM4RAbA^`PON�² Ä NSN�RcZaK¬PSLcW]P�{�ikZa±cRhPSWXPY^vikb
bAihdhKLK«LcWkN4{IikbAbAKw{�PS^`i�bcN®gjMYi�Z {�ikZa±cRhPSWXPY^vikbabAihdhKwNz­yK[^`¯�L+PYK[d ¹
�%MON � �=<><=<D��MON ? WkbcdagjMSikZ^vbA±ARhP«bAihdhKwN¸­yK[^v¯kL+PYKwd%¹
��P'N � �=<><><=��P'N E ²«JVK�P ; � Æ
QQÐR�><><=<=� ;@? Æ
QQÐ¸Wkbcd B � Æ
QQÐ	�=<><=<>� B E Æ
QQÐ?¹ K4PYLcKu]WXTvRAKwN4iXg¸PYLAK�{�ikZa±cRhPSWXPY^vikb3bAihdhK[N¬WXbcd3^vbA±ARAP°bAihdhK[N°W]PpPS^`ZaKSQSlÉMYKwN�± K[{�PY^vukK[Tv�X²µeÝgµbAihdhKSK
^�N4W 8 �Y�w¡]�c�[�®�h���j� lA^`Pp{�i�Za±ARhPSK[N4W]P4PY^vZaKSQUT6Ê�PYLcK&u=WkTvRAK

; NYÆ
Q+T*ÊwÐWV ;YX1Z\[� Æ
QQÐ1]=]>] ; X ZH^? Æ_QQÐ Ba`3Z\[� Æ
QQÐb]>]>] B `3ZdcE Æ_QQÐ	� ÆQÊ=Ð
PYL�W]P·^�NIl°W]g�PSKIM3­yK[^`¯�L+PY^vbA¯2PYLAK[Z K�´h±�i�bAKIb+PS^vWkTvT`�klyPSLAKÛ^vbc{IikZa^vbA¯.u]WXTvRAKwN\WXMSK�Z�RAT`PY^v±ATv^vK[dÉ²
È
^v¯kZai�^�dAWXTcWkbcd\Tv^vbAKwWXMµRAbc^nPONzLcW=ukK�WXb·W�dAdh^`PY^vi�bcWXT�±cWXMOWXZaKIPYKIMzWkNSN�ih{I^vWXPYKwd ­r^nPSLaPYLcKIZ|lhPYLcK
PYLcMYKwN�LAi�T�d\ikMr¹c^vW�Nfe�N�² Ä ��� * �a�]�;¡@,]�¸�h�c�j� {IikZa±ARhPSK[NyPYLcK&u=WkTvRAK
; N Æ_QbT*ÊwÐWV g«ÆhM N � ; � Æ
QQÐCT"]=]>]�TiM N ? ; ? Æ
QQÐ�TiP N � B � Æ_QQÐ�T"]=]>]�TiP N E)BaE Æ_QQÐ�jke N Ð	� ÆÇØ�Ð

­rLAK[MYK�gG^�N°PYLAKaN�PSWXb�dAWXMOd�NY^`¯�Zaik^�d7g«Æ
l
ÐmV Ê�nAÆQÊfTporqbswÐ�²�eÝgybci
dAKtKr^�N�W � ��� ¢	,]� �h�c�j� lV^`PNY^`Za±cT`� i�RhPY±ARAPSN4PSLAK&­yK[^v¯kL+PYKwd\N�RcZ
; N Æ
QUT*ÊwÐWV M N � ; � Æ_QQÐ�T"]=]>]�TiM N ? ; ? Æ
QQÐCTiP N � B � Æ_QQÐ�Tp]>]>]'TuP N EYBaE Æ
QQÐ�jke N <)Æ
v+Ð

³.KzWkT`Tvi]­ÒPYLAK4bAKIPQ­yi�MY_hNVPYi�¹�K4LAKIPYKIMSik¯�KIbAK[ikRcNIl=PYLcWXP?^�NIl=PYLAK[�%Z\W=��{Iikb+PSWk^vb%WXTvTkPSLAMSKIKyPQ�+± K[N
iXgÅ{�i�Za±ARhPOW]PY^vi�b%bAihdhK[N®N�^vZ�RAT`PSWXbcKIikR�N�Tv�X²Å¶4L
RcNIlkPYLc^vN¸ZaihdhK[ThKIbc{IikZa±cW�NYNYK[N?W�­r^�dhKr{�T�WkNSN?iXg
bAKIPQ­yi�MY_$PQ�+± K[N�{�i�bcNY^vdAKIMSK[d3^vb�MYKwN�KwWXMO{OL3Wkbcd�WX±c±ATv^v{[W]PS^`i�bcNI²zmAi�M°^vbcN�PSWkbc{�KklÉWkMS{OLA^`PSK[{�PSRAMSK[N
LcW=u�K�¹ KIK[b|±AMYi�±�i+N�Kwd\PSLcW]Pp^vbc{ITvRcdhK�W�NYK[{Iikbcd·T�W=�kK[Myikg?Tv^vbAK[WkMz{IikZa±ARAPSW]PS^vikb$bci
dAK[N4­rLA^�{OL
LcW=u�KybAi�MSK[{IRAMYMSKIb+P«{�i�bAbAK[{�PY^vikb�NDPSi%{�i�Za±ARhPSWXPY^vikb�bAihdhK[N¸¹ARAP®N�K[MYu�KzW�N¸ikRhPS±ARhPµbAihdhKwNrÆ;NYKIKXl
KX² ¯A²`l�Î�i�^`MOWXb·WXbcd�È
i�b�POWX¯clVÊ[ËkË��hÍAÙ°W=�
_
^vbÅlÅÊ[Ë�ËkËhÍcÈ
^vK[¯kKITvZ\WkbAbÅlÉÊ[ËkË�Ë�Ð�²¸eÝP¬^vNr{ITvK[WXMzPSLcW]Pp^vb
PYLcK%dhK�Úcbc^nPS^vikb$¯�^vukKIb$LAKIMSKXlhPSLAK&Tv^`bcK[WXMzRAbA^`PONz{[WXb·gjRAbc{�PY^vikb|WkNzPSLAK[NYK&ikRhPS±ARhPpbAihdhKwN4^`gDPYLcK
­zKI^v¯kL+PSN�ikg¬PSLAK�ikRhPS¯ki�^`bc¯Ò{�i�bAbAKw{�PY^vi�bcN WXMSK|NYK�PaPSi»�h² Ä T�NYi.ukKIMS�G{�i�ZaZaikbG^�N�PSLAK�RcNYK
iXg°NY^v¯kZai�^vdcWXT?RAbA^`PSN�­r^`PYL»LA^v¯kLcKIMYs�i�MSdhK[M&WkN�{IikZa±ARAPSW]PS^vikb.bAihdhK[N�^vb»MYKw{�RAMSMYK[b+P�bAK�PQ­zikMS_hN
Æ;NYKIKklDKX² ¯A²`l?Ö¬ZaTv^vb�WXbcd.��^vT`KwN�l¸Ê[Ë�ËkÏAÍÅ��W=u]WXT�d��W·WXbcd.È
^vKI¯�KITvZ\WXbcbÅlFÊwËkËkËAÍ+wzWkMYMOWkNS{�i$K�P%WXT�²`l
ØX���k�+ÐO²®Ö¬¹+u
^vikR�N�Tv�Xl+PYLcK&Zai
dAKITÅLAK[MYK�^vbc{�TvRcdAK[N®PYLAKwN�K&LA^v¯�LAKIMYs�i�MSdAKIM®bcK�PQ­zikMS_
N4W�NrW�NY± K[{�^�WkT
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�µMSik± i�NY^`PY^vikbÒÊX²¬¶4LcK�{�i�Za±cWXMS^�N�i�b$ikg«PYLAK�T`i]­zKIMpWkbcd�RA±c±�K[M¬Ñmw dh^vZaKIb�N�^vikb3¹ ikRAbcdcN°­r^vTvT
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âpKIPQ­yi�MY_ 
 � lXNYLAi]­rb&^vb&mF^v¯�RAMYK vAl=^�NVWzgjK[K[d
gji�MY­4WXMOd�bAK�PQ­zikMS_°{IikZa± i�NYK[d�iXg
PYLcMYK[KµbAK�PQ­zikMS_hN

 � � �� ��
 � ���� � 
 � ���� ² I®W�{OL.bAK�PQ­zikMS_ 
 � � �� ��!pV0Ê'��Ø �	vhlFL�WkN��4^vbA±ARAP%bAihdhK[N B � � �

� �=<><=<D� B � �
��

WXb�d'Ør� T�Ø.{IikZa±ARhPOW]PS^`i�b�bAihdhKwN ; � � �� �><=<><=� ; � � �� �#" � ÆÇN�K[KÛm?^`¯�RAMSK·�
ÐO²	¶4LcKIMSK�^vN\ikbATv�»ikbcK
Wkd]¼QRcNQPOWX¹ATvK«±cWkMSWkZaK�PSKIMÅ^vb#
0�ÝlXdhK[bAiXPSK[dSM%l]WkTvTXiXPSLAKIMF­yK[^`¯�L+PSNVWkMYK¸ÚA´hKwdÉ²?¶4LAKy{�ikZa±cRhPSWXPY^vikb
bAihdhKwNrWXMSK�dAK�ÚcbAKwd|WkNzgjikTvTvi]­pN°Æ;ikZa^`P�PS^vbA¯%PS^`ZaK�±cWkMSWkZaK�PSKIM QQÐ	J

; � � �� V , M gji�M$! V vY�
; � �

" � �� �#" � gji�M$! V9Ê'��Ø �

; � � �N V � �#%'& [ Æ ; � �
�N qU� Ðygji�MOK�V9Ê'�=<><><>�3�¸WXbcd(! V�Êr�OØ �	vY�

; � � ��#"+N V ; �
� �N ] B � � �N �4gji�MOK�V9Ê'�><=<><D�	�¸WXbcd(! V9Ê'��Ø �	vY�

; � � �� �#" � V ; �
� ��#" � Tp]>]=]�T ; �
�
�� � gji�M$! V�Ê'�OØY�3v)<

¶4LAK�bAihdhK[N ; � � �� {[WXb�¹ K {�ikb�N�^�dhK[MYKwd�WkN�WkdAdA^nPS^vikbcWkTV^vbA±ARhP�bAihdhK[N°gjikM	
 � � �� lV­rLcKIMSK'
 � ����
¯kKIPSN�PSLA^�N ^`bc±ARhP gjMYi�Z M&lpWXb�d 
 � � �� gjMSikZ 
 � � " � �� gjikM)!�V Ê'��Ø
²6âpihdhK ; � � �� �#" � ^�N�PYLcKikRAPY±ARhPybAihdhKriXg 
 � � �� lhWXbcd�bAihdhK ; � � �� �#" � ^�N«WXT�N�i¬PYLcKpikRhPS±ARhP®bci
dAKriXg 
0�Ý²µ¶4L
RcNIlkPSLAKpKIb+PS^`MSKbAKIPQ­yi�MY_&LcW�N�vr� T$Ï°bAihdhK[N«PYLcWXP®WXMSKzTv^vbAKwWXM?ikM«±AMSihdhRc{�PµRcbA^`PSN«WXb�d v@��bci
dAK[N¸PSLcW]P®{IikZa±ARhPSK
gjRAbc{�PY^vikb�N9� � �R� � �cikM9� � * ²



output

...

output of

input: or
M

 �
� " � ��

� 
������� 
����	�

B � � �
� B � � ��

B ] ; B ] ;




m?^v¯kRcMYK��)J®â°K�PQ­zikMS_ 
 � � �� ²

³.K°N�Lci]­�PSLcW]P 
 � N�L�W]P�PSKIMON«N�i�ZaKrN�KIP®iXgÅ{IWkMSdh^vbcWkTv^nPQ�S� � l+^vb ±cWkM�PS^v{IRAT�WXM[l=PYLAK°NYK�P �uV Æ�)'o N J
K V0Ê'�=<><=<D�3� *XÐ � l?­rLcKIMSK0o�NS4 )X�Y�wÊ+* � ^�N�PYLcK\RAbA^`P%ukKw{�PSikM%­r^`PYL»W»Êa^vb»± i�NY^`PY^vikb5K�Wkbcd.�
KIT�NYKI­rLAK[MYKk²�Iµu�KIMS�·dh^�{OLAikPYikZ��\ikg �6{IWkb�¹�K�±AMSik¯kMOWXZaZaKwd\^vb+PYiaPSLAK�bcK�PQ­zikMS_·±cWkMSWkZaK�PSKIM
M R�N�^vbA¯|PSLAK$gji�TvT`i]­r^vbA¯·g;Wk{�P�Wk¹�i�RhP�PSLAK$Tvik¯�^�NQPS^v{�gjRAb�{�PY^vi�b *�Æ;NYKIK·Î�i�^vMSWkb2Wkbcd�È
i�b�POWX¯cl
Ê[Ë�Ëk�Al JVK[ZaZ\W$ØkÐRJ�mcikM�KIu�KIMS�3¹c^`b�WXMS�3u�K[{�PYikM��t4 )]�)�[Ê+*�
 ���SV�� � <=<><�� 
 lÅPSLAKIMSK ^vN�NYikZaKMSK[WXTÅb
RAZ�¹ KIM M 4�� �Y�wÊ��DNYRc{OL·PYLcWXPrgjikMOK�V�Ê'�=<><><>� �

* N Æ
M¬Ð 4 , � �)�[Ê�nkØkÐ ^`g��RNCV*�Y�
ÆQÊ�nkØ �wÊ�� ^`g��RNCV�Ê'<

ÙpK[bc{�KklAgjikMrK[ukK[MY�\dh^�{OLAikPYi�Z��|Æ,� �r�!� � ÐziXg �»PSLAK�±cWXMOWXZaKIPYK[M M9{[WXb3¹�K&{OLAi+N�K[b3NYRc{OL·PYLcWXP
KIu�KIMS��Æ
o N [ �3o N * �	o N�� Ð 4 �¥NYWXPY^�N�ÚcK[N

* N [ Æ * N *�� � Æ * N � � � * ÆhM�Ð�Ð�Ð ,�� Ê�nkØ ^`gzÆ_o N [ �3o N * �3o N�� Ðf4 � � �
� Ê�nkØ ^`gzÆ_o N [ �3o N * �3o N�� Ðf4 � � <

È
^vbc{IK�� N
[
"+N * � �#"+N�� � �#* ÆhM�Ð V * N [ Æ * N * � � Æ * N�� � � * ÆhM�Ð�Ð�Ð�l¸PYLA^�N�^�N°PSLAKau]WXTvRAK {�i�Za±ARhPYKwdÛ¹
� 
 � i�b

^vbA±ARhP�Æ
o N [ �3o N * �	o N�� Ð�lh­rLAKIMSKmo N % ^�N®PYLAK�^vbA±ARhPz¯k^vukK[b PYi�bAK�PQ­zikMS_'
 �
� �� ²°ÆjefbA±cRhP o N % N�K[T`Kw{�PON
PYLcK�gjRAb�{�PY^vi�b5� N %�� � %'& [ ^vb 
 � � �� ² ÐÒÙpK[bc{�Kkl �6^�N°NYLcW]PYPYK[MYKwd�¹
� 
0�ÝlV^vZa±ATv�
^vbA¯�PSLcW]P	
 �®LcW�N
ÑmwÞdh^vZaKIbcNY^vikb\W]PpTvKwWkN�P � � ²



Ä NSNYRAZaKpbAi]­'PSLcW]PO���¬{IWkb\¹�K�{�i�Za±ARhPYKwd ¹
� W�¯kK[bAKIMOWXT�MYKw{�RAMSMYK[b+PµbAKIRAMOWXT bAKIPQ­yi�MY_�iXgDNY^`Ü[K
W]P�Zai�N�P�/ � ^`b�PY^vZaK Q �X² t°NY^`bc¯3WkbÛ^�dhK[W$iXg4Î�ik^vMSWkb�WXbcd2È
ikb+POWX¯ÒÆ�Ê[Ë�Ëk��Ð�lV­yK�RAbhgji�T�d�PYLcK
bAKIPQ­yi�MY_¬PYi�ik¹hPOWX^vb�WpgjKIK[dhgjikMS­zWkMSd&bcK�PQ­zikMS_¬ikg�N�^vÜ[K®W]P¸Zai�N�P�/ � Q � {�i�Za±ARhPS^`bc¯m� � ²¸¶4L
RcNF­zK
{IWkb�MSKI±cTvW�{�KyPYLAK°bAihdhK[N«{IikZa±ARhPS^vbA¯ � � �	�A���	� �#* ^vb 
0� ¹
��bAKIPQ­yi�MY_hN?iXgÅNY^`Ü[K / � Q � �	/r�
Q����R/ �#* Q �#* lMSK[NY±�Kw{�PY^vu�KITv�XlÉN�Rc{OLÛPYLcWXP&­yK�LcW=ukK�W\gjK[K[d
gji�MY­4WXMOd�bAKIPQ­yi�MY_ 
��� {�i�bcNY^vN�PY^vbA¯aikgyNY^`¯�Zaik^�dAWkTÇl
±AMSihdhRc{�P[l¸Wkbcd.Tv^vbAK[WkM�RcbA^`PSNI²�È
^vbc{IK PYLAK[MYK·WXMSK�v@�4RAbA^`PSN%^`b 
 � {�i�Za±ARhPY^vbA¯ � � �	� � �?ikM � � *WXb�d!WXP Zai+NQP%vr��T	ÏÒ±AMSihdhRc{�P\Wkbcd�Tv^vbAKwWXM�RAbA^`PSNIl®PSLAK�N�^vÜIK3iXg�
��� ^�N W]PaZai�N�P � � �_/ �#* Q � *gjikM%NYikZaK�{�i�bcNQPOWXb+P � � � �h²at°NY^`bc¯$PSLcW]P:
��� LcW�N�ikbAKaW�d=¼QRcN�PSWX¹cT`K�­zKI^v¯kL+PIlV­zK�¯kK�P�gjMSikZ
�µMSik± i�NY^`PY^vikb|Ê¬PYLcWXPr^nPONzÑmw6dh^vZaKIb�N�^vikb ^�N4W]P4Zai�N�P � � � � / �� * Q �� * gjikMpNYikZaK�{�ikb�NQPOWXb+P � � � �h²
Ö¬b3PYLAK&ikPYLAK[MrLcWXb�dÉl�NY^`b�{�K�
 � WXb�d.
��� ¹�ikPYL�N�L�W]P�PSKIM:�zlcPYLAK&ÑmwÞdh^vZaKIbcNY^vikbaikg 
��� ^vN4WXP
TvK[W�NQP�� � ²·ÙpK[bc{�Kkl�� ��� � � � � / �� * Q ��#* LAi�T�dAN�lF­rLA^�{OLÒ^vZa±ATv^vK[NpPYLcWXP Q � * 
 � ����� � nr/ � * gji�M�NYikZaK
��� �AlcWXbcd·LAK[bc{�K�Q � 
 � �:�����An'/ � ²
JVK[ZaZ\W�ØGNYLAi]­pN$PYLcWXP�W�NY^`bc¯kTvK�MSK[{�RcMYMSKIb+P·bcK�PQ­zikMS_!^�N3{IWX±�WX¹ATvK�ikg�{�i�Za±ARhPY^vbA¯�KIukK[MY�
gjRAbc{�PY^vikb ���?^vb3PY^vZaK�� Æ
�ÇÐ�²4¶4LcK�gjikTvTvi]­r^`bc¯�{�i�bcN�Kwº+RAKIbc{IK&iXg«¶4LAKIi�MYK[Z v K[N�PSWk¹ATv^�N�LAKwNyPYLcWXP
PYLc^vN4¹ ikRcbcd|{IWXbcbAiXPr¹ K&Z�Rc{OL·^vZa±AMYi]u�K[dÉ²
� ��	�� B;BÇ> 	���� ��� 6]¢I�5� * ¢��É¢��3,]� �Y¢O���h���Y¢I���?�É¢��h��,X���É¢I�_-®�]��.��S¢��I�h���Y¢��L,X�¸�`¢3,]���µ�;���a¢ ��Æ
�������=Ð
�Ý�$�O�]��8 �A�Ý¢%���A¢��O�h� �[�;�;�X�A� ��� �
	 �ÒÀ ¿ ªb��Â¬¦+ÃQÀ ¿ ¦�© ¿ Á�
 ! ¨ ¦r� ! ª §
Ã
� ! ¦
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ikbcT`� Z\WkMY¯�^`b�WXTvTv�X²Å¶4LAK�dAKIMS^`u]WXPY^vikbaZ\W�dhKpRcNYK¬ikgFWXb·RA±A± KIM4¹ ikRAbcd$ikb$PYLAK�Ñmw'dh^vZaKIb�N�^vikb
iXgµLc^`¯�LAKIMYsÝikMOdhKIMpNY^v¯kZaik^�dAWkTÉbAK�PQ­zikMS_hN�²¬¶4Lc^vN¬¹ ikRAbcd�^vN¬bAikP¬_
bAi]­rb|PYi3¹ K�ik±APY^vZ\WXT�² Ä b
�
gjRhPSRAMYK�^vZa±AMSi]ukKIZaK[b+P4­r^vTvTFPYLAK[MYKIgjikMSK�TvK[W�d|PYi|W\¹ K�PYPYKIM&Tvi]­zKIMp¹ ikRcbcdÛi�b�PSLAK�{IikZa±ARAPY^vbA¯
PY^vZaKk²
³.KpLcW=ukK4gjih{IRcNYNYK[d i�b ±AMYihdhR�{�PyWkbcdaN�^v¯�Zaik^�dAWXT+RAbA^`PONµWkN«bcikbATv^vbAK[WkM«{�ikZa±cRhPY^vbA¯�KITvK[ZaKIb+PSNI²
Ùpi]­zKIu�KIM[lcPSLAK�{IikbcN�PYMSRc{�PY^vikb�±AMSK[NYKIb+PSK[d�LAK[MYK�^�N°¯�KIbAK[MY^�{]²�¶4L
RcN�lÅ^`P¬^�N°±�i+NYNY^v¹ATvK&PYi3dhKIMS^vukK
NY^`Za^vT�WXM®MYKwN�RAT`PON®gji�MrMSW�dh^�WXT ¹cWkNY^�NygjRAbc{�PS^vikb3RAbA^`PSNIlAZaihdhKIT�NyiXg«N�±A^v_
^vbA¯�bcKIRAMSikbcNIlAWXbcd3ikPYLAK[M
RAbA^`P PQ�
±�KwN�PYLcWXPaWkMYK3_
bAi]­rbGPSi.�+^vK[TvdGbAK�PQ­zikMS_hN�­r^`PYL!¹�i�RAbcdhKwd¥Ñmwßdh^vZaKIb�N�^vikbV²»¶4LcK
º+RAK[N�PY^vi�bcNV­rLAKIPYLAK[M?NYRc{OL%MSK[NYRAT`PSND{IWXb�¹�Kzik¹hPOWX^vbAKwd�gjikM¸{�ikb+PS^`b
RAi�RcN�sÇPS^`ZaK?bAKIPQ­yi�MY_hNDWkbcd�gji�M
bAKIPQ­yi�MY_hNri�±�K[MSWXPY^vbA¯ ^vb·PSLAK�dAikZ\WX^vb3iXgµ{�i�Za±ATvK�´$b
RAZ�¹ KIMON�lÉWXMSK%{OLcWXTvTvKIbA¯�^vbA¯A² Ä gjRAM�PSLAKIM
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