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WX YZ[\]^_`[a]Z
bcd ef gc hi jklmnciompihq rstcugpqmv nhimwpqlx drhd mox hi jklmnciompihq ymcnhiimhinhimwpql pw vpiodhid ocvdmpihq vzu{hdzuc |WX }rzo ef mo mopncdumv dp h ~zpdmcid othvc B f��pw B f gs drc wucc hvdmpi pw h lmovucdc �upzt � �� ���ef� pw rstcugpqmv mopncdumcoX}rmo thtcu tucocido h ncdrpl pw vpioduzvdmi� ozvr �upzto � ho drc �cuicqo pw uctucocidhdmpio� � � pw rstcugpqmv �p�cdcu �upzto � midp �imdc vqhoomvhq �upztoX }rc rpnpnputrmono humoc gs�uod uctucocidmi� � ho h ozg�upzt pw drc pudrp�pihq �upzt pw h ~zhluhdmv othvc p{cu h izngcu�cql � �rmvr tucocu{co h qhddmvcX }rci uclzvmi� nplzqp h tumnc mlchq mi drc umi� pw midc�cuomi drc izngcu �cql smcqlo h uctucocidhdmpi midp h �imdc vqhoomvhq �upzt �m{ci ho hi pudrp�pihq

�upzt pw h ~zhluhdmv othvc p{cu h �imdc �cqlX�zvr �cuicqo � �mqq hvd wuccqs mw hil piqs mw drcs huc dpuompi wuccX }rc {pqznc pw drc ucozqdmi�nhimwpql ef � B f�� �mqq gc � ��pq�� �x �rcuc � mo drc pulcu pw drc mnh�c mi drc �imdcvqhoomvhq �upzt hil � mo drc tpqsrclupi lc�imi� drc �p�cdcu �upzt �X �dhudmi� wupn h ozmdhgqc�p�cdcu �upzt �x drc ncdrpl smcqlo mi�imdcqs nhis c�hntqco pw nhimwpqloX }rcuc rho gcci opncmidcucod qhdcqs mi vpioduzvdmi� onhqq {pqznc c�hntqco �rci j � � �occ �W�x WW��X �i lmnciompi �xdrc vpnthvd �h{mo nhimwpql ��� mo vpioduzvdcl gs h �cpncdumv dcvrim~zc zomi� drc c�modcivc pw h
uc�zqhu vpnthvd W��kvcqq mi B � x �rmvr rho {pqznc �  ���¡��X ¢o hi httqmvhdmpi pw pzu ncdrplx
�c vpioduzvd h vpnthvd �knhimwpql e£ pw drc ohnc {pqznc �rmvr dzuio pzd dp gc mopncdumv dpdrc �h{mo nhimwpqlX ¤mdr drc rcqt pw vpntzdhdmpihq dcvrim~zcox pzu ncdrpl �m{co hllmdmpihqmiwpunhdmpix tuplzvmi� h tucocidhdmpi wpu drc wzilhncidhq �upzt wupn �rmvr �c pgdhmi drhd¥��e£� � ¦¡�X

�X §aZa[¨ \¨©\¨ª¨Z[«[a]Zª ]¬ ­®©¨\¯]°a` ±]²¨[¨\ ³\]_©ª
�piomlcu hi �j ´ W�klmnciompihq uchq othvc µ c~zmttcl �mdr h ~zhluhdmv wpun ¶ pw om�ihdzuc

�j· W�X }rzo �mdr ucotcvd dp hi pudrp�pihq ghomox
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}rc ~zhluhdmv wpun ¶ lcdcunmico h osnncdumv gmqmichu wpun� �̧ ·�� �� ¶�̧ ´ �� | ¶�̧ � | ¶���·���
�mdr � �̧ ·¸� � �¶�̧ �X }rc bpghvrc{o�m �pu rstcugpqpml� nplcq pw B f mo drc tpomdm{c orccd pwdrc otrcuc pw zimd mnh�mihus uhlmzo mi µ �occ �W���X �~zm{hqcidqsx �c dh�c drc tup�cvdmpi pw drcptci vpic � � �¸ � µ � ¶ �̧ � � � hil ¹fº� � �� �mdr drc milzvcl wpunX}rc mopncdumco pw drc nplcq huc drc tpomdm{c �j ´ W� � �j ´ W� bpucid� nhdumvcox drhd mox drcpudrp�pihq nhto pw µ x �mdr ucotcvd dp ¶x drhd nht � dp mdocqwX¢ rstcutqhic mi B f mo drc mnh�c pw drc midcuocvdmpi �mdr � pw h �zvqmlchi rstcutqhic mi µ X�hvr rstcutqhic mo drc tup�cvdm{c mnh�c pw drc pudrp�pihq vpntqcncid �� � �¸ � � � � �̧ ·�� ��� pw h {cvdpu � �mdr ¶��� � �X �zvr h {cvdpu mo ohml dp gc othvckqm�cx hil md mo vpi{cimcid dp
ipunhqmoc op drhd ¶��� � WX }rc nht �� � µ � µ lc�icl gs

�� �̧ � � ¸ | �� �̧ ·�����·���·
�rci ucodumvdcl dp B fx mo drc uc�cvdmpi mi drc rstcutqhic vpuucotpilmi� dp �X¢ tpqsrclupi � mi B f mo drc midcuocvdmpi pw h �imdc vpqqcvdmpi pw rhqwkothvcox drhd mox drc mnh�cpw  

� �¸ � � � � �̧ ·�¼� ! �· " � W·�· ¾ ¾ ¾ ·#�·wpu opnc othvckqm�c {cvdpuo �¼ X }rc midcuocvdmpio pw drc rstcutqhico ��¼ �mdr � huc drc whvco pw
drc tpqsrclupiX }rc lmrcluhq hi�qc $¼% ozgdcilcl gs d�p midcuocvdmi� whvco pw � mo lcdcunmiclgs |� vpo$¼% � ���¼ ·�% �X &i drc pdrcu rhilx ipikmidcuocvdmi� whvco pw � rh{c h vpnnpi
tcutcilmvzqhu �cplcomv pw qci�dr '¼% x �rcuc |� vpor'¼% � ���¼ ·�% �X¢qq pw drmo miwpunhdmpi mo civplcl mi drc (uhn nhdum� ��� � pw � x hi # �# nhdum� �mdr
�"·) �kdr cidus *¼% � ���¼ ·�% �X bcd � gc drc �upzt �cicuhdcl gs drc uc�cvdmpio �¼ �� ��+ mi drcwhvco pw � op drhd � mo h ozg�upzt pw drc mopncdus �upzt �opn�B f�X ,pucp{cux � mo lmovucdc
c�hvdqs �rci hqq drc lmrcluhq hi�qco $¼% pw � huc midc�cu ozgnzqdmtqco ��j¼% pw � �W��x hil mi drmovhocx � mo h rstcugpqmv �p�cdcu �upztX }rc tpqsrclupi � mo lctmvdcl gs nchio pw mdo �p�cdcu
osngpqx �mdr h iplc wpu chvr whvcx d�p iplco �pmicl gs j|� cl�co �rci drc vpuucotpilmi� whvco
ozgdcil h lmrcluhq hi�qc pw ��j hil pdrcu thmuo pw iplco �pmicl gs hi cl�c qhgcqqcl �mdr drc
�cplcomv qci�dr gcd�cci drc whvcoX ¤c zoc drc �p�cdcu osngpq dp lcipdc gpdr � hil drc �upzt� humomi� wupn mdX-omi� drc bpghvrc{o�m nplcqx ozvr h rstcugpqmv �p�cdcu �upzt � mo h ozg�upzt pw .�µ·¶�X-omi� drmox �W�� �h{c icvcoohus hil oz/vmcid vpilmdmpio wpu ozvr h �upzt dp gc humdrncdmvX ¤c
hlptd �migcu�0o ncdrpl dp vpi{cimcidqs lcovumgc drc �upzto �x hqdrpz�r drcs iccl ipd gc
humdrncdmvX
¤c �uod �m{c drmo ncdrpl hil opnc �cicuhq ipdhdmpi �rmvr �c �mqq zoc drupz�rpzdX bcd egc h �imdcklmnciompihq othvc p{cu h �cql 1 X �~zmttcl �mdr h ~zhluhdmv wpun 2 �rmvr milzvco

h osnncdumv gmqmichu wpun �ho wpu miodhivc mi �W� hil ����x e mo h ~zhluhdmv othvc p{cu 1 X }rc
�upzt .�e·2� pw pudrp�pihq nhto vpiomodo pw qmichu duhiowpunhdmpio 3 � e � e ozvr drhd2 �3�#�� � 2 �#� wpu hqq # �eX
�piomlcu drc (uhn nhdum� ��� � � �*¼% �x hil wpu his �"�· "¡· ¾ ¾ ¾ · "4� 5 �W·�· ¾ ¾ ¾ ·#�x lc�ic6¼7¼8 999¼: � *¼7¼8*¼8¼; < < <*¼:¼7 ·

hil qcd � � = ��6¼7¼8 999¼: ��X }h�c drc othvckqm�c {cvdpuo mi µ lc�icl gs
>¼7¼8 999¼: � *�¼7*¼7¼8 < < <*¼:?7¼:�¼: ¾

bcd e gc drc �kozgothvc pw µ othiicl gs drc >¼7¼8 @@@¼: X ¢ omntqc vhqvzqhdmpi �m{co
�¼ �>¼7¼8 999¼: � � >¼7¼8 999¼: |>¼7¼8 999¼:¼ ·���
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hil ��>¼7¼8 999¼: ·>%7%8999%�� � 6�¼7999¼:%�999%7 ¾���
}rzox e mo h ~zhluhdmv othvc p{cu � zilcu drc ucodumvdmpi pw ¶x hil wupn ��� hil ������¼ �>¼7¼8 999¼: �·�¼ �>%7%8999%��� � ��>¼7¼8 999¼: ·>%7%8 999%��¾
�d wpqqp�o drhd � � .�e·¶�X
��		
 �� e mo hi �j ´ W�klmnciompihq othvc p{cu � � = ��6¼7¼8 999¼: ��X
�
���� �w � rho �imdc {pqznc drci drc {cvdpuo �¼ othi µ hil drc (uhn nhdum� mo milcvpntpohgqc
�W��X �p wpu chvr "x drcuc mo h ) �� " ozvr drhd *¼% �� �X �zvvcoom{cqs vrppoc milmvco W � "£ · "�· ¾ ¾ ¾ozvr drhd drc "�kdr up� vpidhmio h ipik�cup cidus mi drc �"�º��kod vpqznix wpu � � WX ¤c vhi
ciozuc drhd drc "� huc lmodmivdX �pux mw drc piqs ipik�cup cidumco pw drc �kdr up� huc drpoc mi drcvpqznio �mdr milmvco W· "�· ¾ ¾ ¾ · "� x drup� h�hs "� hil �p ghv� dp drc �"����kod up� dp ucvrppoc h
lm�cucid vpqzniX �{cidzhqqsx gs lmovhulmi� hil np{mi� ghv��hulox �c nzod gc hgqc dp ucvrppocxmi drc "%kdr up�x hi milc� lm�cucid wupn hqq drc "%º�· ¾ ¾ ¾ · "� lmovhulclX &drcu�mocx ���· ¾ ¾ ¾ ·���huc pudrp�pihq dp drc pdrcu ghomo {cvdpuox vpiduhlmvdmi� milcvpntpohgmqmdsX �i drmo �hs �c nzod
huum{c hd h oc~zcivc W � "£ · "�· ¾ ¾ ¾ · "��� pw qci�dr #X �civcx wpu his "x �¼ � �¼� wpu opnc "� x
hil >¼7999¼� � *�¼7*¼7¼8 < < <*¼�?7¼��¼� �mdr vpc/vmcid ipik�cupX }rzox drc {cvdpuo >¼7¼8 999¼: othi
µ p{cu � hil rcivc e mo �j ´ W�klmnciompihq p{cu � X �p�x mw �>�· ¾ ¾ ¾ ·>fº�� mo hi �kghomo wpue hil > � �¹¼>¼ �ex drci drc osodcn pw c~zhdmpio ��>·>% � � �¹¼��>¼ ·>% � rho h zim~zc
opqzdmpix omivc drc nhdum� �mdr �"·) �kdr cidus ��>¼ ·>% � mo mi{cudmgqcX �zd drc opqzdmpio ¹¼ � �x
omivc ���·>� � � wpu hqq �·> �eX }rzo �>�· ¾ ¾ ¾ ·>fº�� mo h �kghomo wpu eX �
¤c nh�c h izngcu pw omntqmwsmi� hoozntdmpio �rmvr rpql wpu nhis c�hntqcoX �zttpoc drhd

� mo h izngcu �cql hil qcd � lcipdc drc umi� pw midc�cuo mi �X �zttpoc wzudrcunpuc drhd hqq6¼7999¼: � �X �mihqqs qcd � gc drc �kqhddmvc mi e othiicl gs drc cqcncido >¼7999¼: hil hoozncdrhd � mo h wucc �kqhddmvcX }rmo �mqq rpqlx mi thudmvzqhux �rci � mo h tumivmthq mlchq lpnhmiX�s ��� hgp{cx � mo mi{humhid zilcu � op drhd
� � .��·¶� �� �3 � .�e·¶� � 3��� � ��¾� �

¤mdr drc ucodumvdmpi pw ¶x � mo h ~zhluhdmv nplzqc p{cu �X �w ! mo his tumnc mlchq mi �x qcd"� � ��!X yclzvmi� nplzqp !x �c pgdhmi h ~zhluhdmv othvc "� p{cu "� �mdr ucotcvd dp "¶ hil himilzvcl nht � � .� "� · "¶�X}rc �upzto .� "� · "¶� huc coocidmhqqs drc �imdc vqhoomvhq �upzto ucwcuucl dp chuqmcuX �p�c{cuxdrc ~zhluhdmv othvc � "�· "¶� nhs ipd gc h uc�zqhu ~zhluhdmv othvcx mi �rmvr vhoc �c nzod whvdpupzd drc uhlmvhq dp pgdhmi h uc�zqhu ~zhluhdmv othvc �occ �cvdmpi � gcqp��X }rmo �mqq pvvzu mw drc
lmovumnmihid pw "� mo �cupX �mivc drc lmovumnmihid pw "� mo drc mnh�c mi "� pw drc lmovumnmihid pw
� drmo �mqq piqs pvvzu wpu �imdcqs nhis tumnc mlchqo !X¤c ip� hddcil dp drc nhddcu pw �rci drc �cuicq pw h uctucocidhdmpi pw � mo dpuompikwuccX �ivcudhmi vmuvznodhivcox drmo vhi gc lcvmlcl humdrncdmvhqqs zomi� h onhqq {humhdmpi pw h ucozqd pw,mi�p�o�m �occ wpu c�hntqc � x th�c W# ��X
��		
 $� bcd � gc h ~zhluhdmv izngcu �cqlx �rpoc umi� pw midc�cuo � mo h tumivmthq mlchq
lpnhmiX bcd % gc h uhdmpihq tumncX bcd & � � gc ozvr drhd & � � �x hilx mw � mo uhnm�cl mi drc
c�dciompi � � = x drci & � � �X �w ' � �(�j·�� mo ozvr drhd ') � * hil ' + * �npl &�x drci' � * X
�
���� �zttpoc ' �� * op drhd ' � * ´&, �rcuc , �ef��� hil �c vhi dh�c drc �XvXlX pw drccidumco pw , dp gc WX �upn �* ´ &,�) � * �c rh{c

%, ´ % �% | W�
� &,¡ + � �npl &¡�¾
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}rzo %, + � �npl &� hil op % + � �npl &�X �mivc & � � �x% mo pllX �zttpoc % mo ziuhnm�cl mi drc
c�dciompi � � = x drci cmdrcu % � & pu % � &&� �mdr &� � � hil �&·&�� � WX �p %, + � �npl &¡�
op , + � �npl &�X }rmo mo h vpiduhlmvdmpiX�p� ozttpoc drhd % mo uhnm�clX }rci % � �&¡ �rcuc � � �� hil gs hoozntdmpi % �� �X��thilmi� ho hgp{cx gzd dp drucc dcunox �m{co

�&¡, ´ �&¡% | W
� &,¡ ´ �&¡ �% | W��% |��

  &¡,� + � �npl &��¾
}rmo smcqlo drc vpiduhlmvdmpi , + � �npl &�X �
��
���

� �� �w & � � � hil mw � mo uhnm�cl mi � � = x & � � �x drci drc �cuicq pw drc nhttmi� pi�(�j·�� milzvcl gs uclzvdmpi �npl &� mo dpuompikwuccX
,puc �cicuhqqsx h �cpncdumvhq hu�zncid hqqp�o zo dp lcdcunmic �rci ��� uctucocidhdmpi rhodpuompikwucc �cuicqx hqgcmd gs c�tcilmi� h qmddqc npuc c�pudX �zttpoc � � � mo h {cudc� pw drc

tpqsrclupi � x hil �� mo drc odhgmqmocu mi � pw � X �pu � pw �imdc {pqzncx � mo cmdrcu mi B f pupi drc gpzilhusx hil � mo vhqqcl �imdc pu mlchq ucotcvdm{cqsX ¤c rh{c drc wpqqp�mi� 	wpq�kqpuc

ucozqdx
��		
 �� �zttpoc � mo h lmovucdc �upzt �cicuhdcl gs uc�cvdmpio mi drc whvco pw opnc tpqsrclupi� mi jklmnciompihq �zvqmlchi othvc � f pu jklmnciompihq rstcugpqmv othvc B fX �w 
 � � mo h
dpuompi cqcncidx drci wpu opnc {cudc� � � � x 
 mo �kvpi�z�hdc dp hi cqcncid pw �� X

�pdmvc drhd mi drc omdzhdmpi lcovumgcl mi drc qcnnhx h �p�cdcu osngpq wpu �� mo pgdhmicl midrc wpqqp�mi� �hs� dh�c drc ozgkosngpq pw � �mdr iplco �hil drcmu nzdzhqqs mivmlcid cl�co�vpuucotpilmi� dp whvco pw � vpidhmimi� � X �pu guc{mds0o oh�cx �rci �c ohs dpuompi cqcncid wupn
ip� pix �c �mqq nchi ����������� dpuompi cqcncidX
��
���

� $� }rc �cuicq pw h uctucocidhdmpi � � � mo dpuompikwucc c�hvdqs �rci c{cus dpuompi
cqcncid pw c{cus {cudc� odhgmqmocu �� rho drc ohnc pulcu ho mdo mnh�c mi �X
¢d drmo tpmid drc omdzhdmpi gmwzuvhdco midp d�p vhoco� mw � � � mo h �imdc {cudc�x drci �� momopnputrmv dp h lmovucdc �upzt hvdmi� pi drc �j | W�kotrcuc �f�� vcidcucl pi � x rcivc mo �imdcX}rzox drc vpilmdmpio pw drc vpupqqhus huc ohdmo�cl c�hvdqs �rci �� hil mdo mnh�c mi � rh{c drc

ohnc pulcuX�w � mo mlchqx drci vpiomlcu h rpupotrcuc � ghocl hd � x hil ucodumvd drc hvdmpi pw �� dp �X}rci � mo mopncdumv dp hi �j|W�klmnciompihq �zvqmlchi othvc � f��x hil �� hvdo pi md lmovucdcqs
�mdr wzilhncidhq uc�mpi � � x drc midcuocvdmpi �mdr � pw � X ¢is dpuompi cqcncid pw �� mo drci��kvpi�z�hdc gs bcnnh � dp drc odhgmqmocu �mi �� �� pw h {cudc� �� pw � � X ¤umdc ����� wpu drmo
odhgmqmocux hil pgocu{c drhd md mo mopnputrmv dp h lmovucdc �upzt hvdmi� pi drc �j|��kotrcuc �f�¡mi � f��x vcidcucl pi �� x hil rcivc mo hqop �imdcX }rc vpilmdmpio pw drc vpupqqhus huc ohdmo�cl
c�hvdqs �rci wpu chvr �� � � � x drc �upzt ����� hil mdo mnh�c mi � rh{c drc ohnc pulcuX�znnhumomi�x
�
��������� �� �zttpoc � mo h rstcugpqmv �p�cdcu �upzt �cicuhdcl gs uc�cvdmpio mi drc whvcopw h tpqsrclupi � ho hgp{cX �pu chvr �imdc {cudc� � pw � x dh�c drc odhgmqmocu �� X �pu chvrmlchq {cudc�x dh�c drc odhgmqmocuo ����� wpu chvr {cudc� �� pw drc �zvqmlchi tpqsrclupi � � X }rci
�cuicq�� � �� mo dpuompikwucc mw hil piqs mw chvr ozvr �� hil ����� rho drc ohnc pulcu ho mdomnh�c mi �X
�d mo hi cqcncidhus tupvcoo dp {cumws drc vpilmdmpio pw drc tuptpomdmpiX �pux chvr {cudc�

odhgmqmocu mo h �imdc otrcumvhq uc�cvdmpi �upzt pw opnc qp�cu lmnciompix rcivc wupn drc �cqqk
�ip�i qmod �occ � �x �cvdmpi �XWW wpu drcmu pulcuo�X }p �il drc pulcuo pw drcmu mnh�co mi �x drcvpntzdhdmpihq hq�cguh thv�h�c �«³ « mo ciqmodclX
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bcd � gc h tpqsrclupi mi B fx drzo drc mnh�c pw 

� �¸ � � � � �̧ ·�¼� ! �· " � W·�· ¾ ¾ ¾ ·#�·
wpu opnc othvckqm�c {cvdpuo �¼ X &i pvvhompix h vpiicvdcl zimpi pw oc{cuhq vptmco pw � �mqq smcql
hipdrcu tpqsrclupi pw midcucodX �i thudmvzqhux �c nhs �hid dp �qzc vptmco pw � pidp mdo whvco
zomi� opnc pw drc uc�cvdmpio �¼ ho �qzcmi� nhtoX
��		
 �� �w �¼ mo h uc�cvdmpi mi h whvc pw � x drci 

� �¼ �
 
� �

 
� �� �¸ � � � � �̧ ·�% � hil � �̧ ·�¼ ��% �� ! �· wpu hqq ) �� "�¾

�
���� �w ¸ �
 
� x drci cmdrcu � �̧ ·�¼� ! �x mi �rmvr vhoc ¸ �

 
x pu � �̧ ·�¼� � �x mi �rmvr vhoc� �̧ ·�¼ ��¼�� ! �x rcivc ¸ � �¼ �

 
�X �pi{cuocqsx mw ¸ �

 
x drci � �̧ ·�% � ! � wpu hqq ) X �w ) �� "xdrci � �̧ ·�¼ ��% �� � � �̧ ·�% � |� �̧ ·�¼����¼ ·�% � ! �·

omivc hqq drucc dcuno huc ! �X ¢ omnmqhu hu�zncid lchqo �mdr drc ¸ � �¼ �
 
�X �

¤c mqqzoduhdc drc qcnnh gs vpiomlcumi� drc omdzhdmpi mi wpzu lmnciompioX �i thudmvzqhux mw �mo h vpnthvd omntqc� md rho �p�cdcu osngpq pic pw drc �{c lctmvdcl mi �m�zuc W �occ � �x �cvdmpi X��X �i whvdx hil drmo c�tqhmio drc mlmposivuhdmv izngcumi�x �pq��¼� � �pq��% � mw hil piqs mw" � ) �occ �#��X �zttpoc drc iplco pw �¡ x uchl wupn qcwd dp um�rdx vpuucotpil dp rstcutqhico ��¼wpu " � W· ¾ ¾ ¾ · X �w �� � ��� x �c rh{c
�¡ � �� ��¡� � �¸ � � �� �̧ ·�¼� ! �· " � W· ¾ ¾ ¾ ·�· hil � �̧ ·�� ����� ! ��·

omivc �� ��¼� � �¼ wpu " � W·� hil �X �p�x ���� ·�� ����� � |� vpo��� hil ���� ·������� �|� vpo���x op �¡ � ����¡� mo h omntqc� �mdr �p�cdcu osngpq �� X }rzox mw �¼ mo drc �upzt
�cicuhdcl gs drc uc�cvdmpio mi drc whvco pw �¼ x �c rh{c drhd �� rho milc� d�p mi �¡X �svpnthumi� drc {pqznco pw drc omntqmvco zomi� drc ucozqdo pw �#�x drc piqs pdrcu tpoomgqc mivqzompio
huc �� hil �� ho ozg�upzto pw milmvco W# hil �  ucotcvdm{cqs mi ��X �zd h qp� milc� ozg�upzto
tupvclzuc mi �«³ « orp�o drhd �� rho ip ozg�upzto pw drcoc milmvcoX }rzo �m�zuc W mo hvpntqcdc tmvdzuc pw drc tpoomgqc mivqzompioX

�X �Z ¨²« ©°¨
�i drmo ocvdmpix �c httqs pzu ncdrpl mi lmnciompi � odhudmi� �mdr drc �p�cdcu omntqc� ��hil ucqhdcl �upzt �� lcovumgcl hgp{cX �w � mo h �imdc {pqznc �p�cdcu tpqsrclupi mi B � x drci

{pq�� � � 	�� ���¡�� �rcuc 	�� � mo drc �zqcu vrhuhvdcumodmv pw � �occ ����x �rmvr vpmivmlco �mdrdrc �zqcu vrhuhvdcumodmv pw drc hoopvmhdcl �upztX }rmo mo uchlmqs vpntzdcl wupn drc �p�cdcu
osngpq �Wx th�c � ��x ���X �pu �� x drc �zqcu vrhuhvdcumodmv mo � 
W����X }rc {cudc� odhgmqmocuohuc x ¦¡ � x � x �¦¡ hil x rh{mi� pulcuoW����·���· W��·��� hil W���� �occ � �x �cvdmpi �XWW�X }rzo drc nmimnzn milc� his dpuompi wucc
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���
ozg�upzt pw �� vhi rh{c mo W����x hil �c orp� drhd drcuc mo h ipunhq dpuompi wucc ozg�upzt pw
tucvmocqs drmo milc�X }rc vpuucotpilmi� nhimwpql drci rho �zqcu vrhuhvdcumodmv � x nh�mi� md drc
ohnc {pqznc ho drc �h{mo nhimwpql ���X �ilcclx md rho gcci orp�i mi ��� drhd �� rho h zim~zcdpuompikwucc ipunhq ozg�upzt pw milc� W����X �d wpqqp�o drhd drmo nhimwpql mo drc �h{mo nhimwpqlX�pdc drhd
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� |� vpo�� � � �
|� vpo�� � |W � �

� |W � |W �
� � |W � |� vpo�� � � � |� vpo�� �

�
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op � � = �� � hil e mo h  klmnciompihq othvc p{cu = �� �X �pdmvc drhd hqq drc *¼% x hil rcivcdrc 6¼7¼8 999¼: x huc hq�cguhmv midc�cuoX �p�x >¡ � |�W ´ � ��� �¡x >¡� � �� ´ � ��� ��x >¡� ��W´� ��� �� x >¡�� � |�W´� ��� �� x >¡��� � ��´� ��� �
� x hil omivc drcoc vpc/vmcido huc hqqzimdo mi �x �c rh{c � � �kothi pw ���· ¾ ¾ ¾ ·���X }rc vumdcumpi pw �W�� orp� drhd �� mo humdrncdmvXbcd! � � �x op drhd "� mo drc �cql � � pw �{c cqcncidoX �s bcnnh �x drc �cuicq pw � � .� "�· "¶�

mo dpuompi wuccX �mivc �W ´� ��� + |� �npl !�x �c rh{c drhd
"¶ �̧ � � ¹¡� ´ �¹�¹¡ ´ ¹¡¡ |¹¡¹� ´¹¡� |¹�¹� ´ ¹¡� ´ �¹�¹� ´¹¡� ¾¤c zoc drc ohnc qcddcuo ��	·�
· ¾ ¾ ¾ ·��� wpu drc ghomo pw "�X }rc mnh�co pw drc �cicuhdmi�

uc�cvdmpio pw �� huc drci  � nhdumvco �mdr cidumco mi � � X }rc vpntzdhdmpihq osodcn �«³ «
drci orp�o drhd drc �upzt drcs �cicuhdc rho pulcu W���� op drhd drc �cuicq rho milc� W���� mi�� ho uc~zmuclX}rc milc� W���� mo dpp qhu�c dp hqqp��«³ « dp mntqcncid drc ycmlcncmodcuk�vrucmcu tupvcoodp pgdhmi h tucocidhdmpi wpu �X �p�c{cux vqpocu c�hnmihdmpi pw drc mnh�c �upzt hqqp�o drmo
tupvcoo dp gc mntqcncidcl gs otqmddmi� midp d�p odctoX ¤c �mqq lchq �mdr drmo ip�X}rc gmqmichu wpun "� pi "� mo lc�cicuhdc hil drcuc mo h picklmnciompihq uhlmvhq "�� othiicl gs>£ � �� |�¡ ´ �� |�� X }rzo "� �� 
 "��X �w � �� hil 3 � .� "� · "¶�x drci 3��� ��� ´ �>£
�rcuc �� � � hil � � � � X }rc milzvcl nhttmi� "3 lc�icl gs "3��� � �� mo chomqs occi dp
gc hi pudrp�pihq nht pi � hil �c pgdhmi h uctucocidhdmpi �� � .��· "¶�X ¤c ip� mlcidmws.��· "¶� ho pic pw drc vqhoomvhq �imdc �upzto zomi� drc ipdhdmpi mi ���X bcd �¼ ·�¼ �� x wpu " � W·�
gc lc�icl gs �� � �� | �¡x �� � |�� ´ �¡ ´ �� x �¡ � �� ´ ��

� hil �¡ � |�� ´ ��
�
X }rci

"¶��¼� � "¶��¼� � � hil "���¼ ·�% � � �¼% X }rzo .��· "¶� �� .º� � �X }rcuc mo h vrhmi pw ozg�upzto
W ¡� � ��££� �º� � � ¡� �.º� � � ¡� .º� � �·

�rcuc � mo drc qhu�cod ipunhq opqzgqc ozg�upzt pw �º� � � hil
�º� � � ��

�(��· � ��(��· ���|* · |*�� ¾� �

}rc mnh�c pw �� mo mopnputrmv dp h ozg�upzt pw milc� � mi .º� � �x lm�cucid wupn �.º� � � hil drcpumcidhdmpiktucocu{mi� ozg�upzt �º� nhto pidp �º� � �X }rc dhu�cd �upzt rho h ipunhq ozg�upztpw milc�  � �mdr ~zpdmcid mopnputrmv dp ��(��· � hil rcivc op lpco �º� X -omi� �«³ « �c�il h tucocidhdmpi wpu drmo ozg�upzt �� �mdr drucc �cicuhdpuo hil imic ucqhdmpioX }rc �upzt �mo drci drc �cuicq pw drc milzvcl nht wupn �� pidp �(��· �X ¢�hmi zomi� �«³ « x �c pgdhmi
h tucocidhdmpi wpu � pi �� �cicuhdpuo hil oc{cuhq th�co pw ucqhdmpioX }rc hgcqmhimohdmpi pw � mo
¦¡� X }rmo h�ucco �mdr drc rpnpqp�s vhqvzqhdmpio mi ���X
}rmo vhqvzqhdmpi mo uchlmqs vhuumcl pzd pivc drc mnh�co pw drc �cicuhdpuo pw �º� huc mlcidm�cl

�mdr thmuo pw nhdumvcoX ¤c o�cdvr drc ncdrpl pw pgdhmimi� drmo lcovumtdmpiX
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bcd µ gc h d�p lmnciompihq othvc p{cu � � �mdr osntqcvdmv wpun 2 lc�icl �mdr ucotcvd dp hghomo ��·�¡ gs 2 �»¹¼�¼ ·»�¼�¼� � ¹��¡ |¹¡

��¾
bcd � � µ � µ hil lc�ic � pi � gs

� �>� �>¡ ·�� ��¡� � 2 �>�·���2 �>¡ ·�¡�¾}rci � mo h osnncdumv gmqmichu wpun pi � hil .��·�� �� .º� � �X �pdc drhd �(��· � ��(��· �hvdo pi � gs
�3·� ��> ��� � 3�>� �� ���·

hil drmo hvdmpi tucocu{co � �mdr �|* · |*� hvdmi� dum{mhqqsX }rmo lcovumgco drc �upzt �º� � �X¢llmdmpihqqsx drc nhttmi� � � � � � �m{ci gs ��> ��� � � � > hqop qmco mi .��·�� hil rho
lcdcunmihid kWX bcd ¥ gc drc ozg�upzt �cicuhdcl gs �º� � � hil �X¤c mlcidmws drc mnh�c pw �� �mdr ¥x gs �uod mlcidmwsmi� � hil � gs drc qmichu mopncdusmilzvcl gs

�� � �� �� ��·�� � �¡ �� �¡·�¡ � �� �� |�¡·�¡ � �¡ �� ��¾�d mo ip� chos dp vrcv� drhd drc mnh�c pw �� mo �X ycvhqq drhd �º� mo �cicuhdcl gs ¹ � ���� ·� ����� ·� � ���¡ ·	 � ����X �p� lcdcunmic drc mnh�co pw ¹·� ·� ·	 ho thmuo pw nhdumvco mi �(��· � �
�(��· �X
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