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hijkj lkj m lno pnqjkjrqpns sjtm jqkpu rpqvlqptnr w xipui lkj uilkluqjkpyjz {o qij j| pr}
qjnuj t~ l � p��pns �juqtk �j�z x pqi r� jupl� �kt� jkqpjr ^ �|lm��jr lkj �lrl�pln m lnp~t�zr w
�}utnqluq m lnp~t�zr tk qtql� r�lujr t~ � �}{vnz�jr ^

�n qipr lkqpu�j xj x p�� rqvzo qij prtm jqko sktv� t~ l utm�luq � pjm lnnpln mlnp~t�z
lzm pqqpns l r� jupl� vnpq � p��pns �juqtk �j�z ^

hij rqlkqpns �tpnq pr qij rpm��j t{rjk�lqptn qilq tn l utm�luq � pjm lnnpln mlnp}
~t�z �� � � � l � p��pns �juqtk �j�z � pnzvujr l zjutm�trpqptn t~ qij �pj l�sj{kl � ��
��� �� �� �� �� t~ qij prtm jqko sktv� pnqt jpsjnr�lujr t~ qij �pj zjkp�lqp�j �� ^ hij yjkt
jpsjnr�luj �� uln {j pzjnqp�jz x pqi qij r�luj t~ � p��pns �juqtk �j�zr utmmvqpns x pqi
� ^

�n qij kjsv�lk ulrj w p ^j ^ xijkj l�� tk{pqr t~ � lkj u�trjz lnz il�j qij rlmj �jnsqi w
pq pr jlro qt ritx �vnzjk rtm j qjuinpul� kjrqkpuqptnr� qilq �� pr r�lnnjz {o � lnz qij
� p��pns �juqtk �j�zr t~ qij �vtqpjnq r�luj � �� � w u~ ^ �jmml � ^  ^

¡,& 2&')/(' -5 (,& 92&'&5( .2(-8/& >&2& 31(.-5&* *)2-50 3)2 @-'-( .( �2> -5 �8,2 D3*-50&2 �5'(-()(& -5
¢ -&55. = �& &A92&'' 3)2 >.27 &'( (,.5:' (3 (,& �5'(-()(& 432 ,3'9-(./-(+ .5* ')9932( � .5* (3 £3' ¤&
�-0)&23. � ¥�.22-// 432 , -' -5@-(.(-35 = ¡,& /.'( (>3 .)(,32' .2& 7 &71&2' 34 (,& ¦ §¨©ª «¬­ ®¯° «¨«­ ±¯¬²
³«©´ «±¨µ ¦­ ¶«¬·©§¨ ¸����¹� �&'&.28, ¡2.-5 -50 �&(>32: ºY��B[¡BEFFFBFF »F »� ')9932(&* 1+ ¡,&
�)239&.5 º)7.5 Y3(&5(-./ Y2302.77& =

¼



� ������ ���	
� � ��
��� �������
 ��
 
�� ����������

hij r�luj �� pr qivr xj�� vnzjkrqttz w lq �jlrq pn qij kjsv�lk ulrj ^ �j qijn utnujnqklqj
tn qij utm��jm jnq t~ �� pn � x pqi kjr� juq qt qij zjutm�trpqptn mjnqptnjz l{t�j ^ hxt
pnqjkjrqpns kjm lk�r uln { j m lzj �u~ ^ �jmml � ^� { j�tx � � tn qij tnj ilnz w jlui � p��pns
�juqtk �j�z ~ktm qipr utm��jm jnq pr tkqitstnl� qt � lq j�jko �tpnq t~ � w lnz tn qij
tqijk ilnz w qij ntn�yjkt jpsjn�l�vjr ~tk qij luqptn t~ � � tn � lkj zjqjkm pnjz {o qitrj
t~ qij �j�z t~ jnztmtk�iprm r � �� � � ^ �n �lkqpuv�lk w p~ � ilr nt utnrqlnq ntn� yjkt
jpsjn�l�vjr tn � w qijn � � �� ^

�n tkzjk qt rqvzo qij utm��jm jnq t~ �� pn � pq pr qivr vrj~v � qt m l�j ~vkqijk lrrvm�}
qptnr tn � ^ �n qij kjm lpnpns �lkq t~ qij �l� jk xj utnrpzjk qij ulrj xijkj � zj�njr lq
j�jko �tpnq t~ � l utm��j| rqkvuqvkj tn qij tkqitstnl� utm��jm jnq t~ � ^ � lnp~t�zr
lzm pqqpns rvui l rqkvuqvkj lkj ul��jz ���������w lnz lmtns qijm w qitrj rlqpr~o pns l
~vkqijk pnqjskl{p�pqo utnzpqptn lkj ul��jz �� �!"�� �rjj �juqptn   ~tk zjqlp�r� ^

�q qvknr tvq qilq qij �pj l�sj{kl � t~ l �� utnqluq m lnp~t�z r��pqr �lr l �juqtk r�luj�
pnqt tn�o qxt rv{r�lujr � � � �� # � $ ^ �j �kt� pzj ln jlro �ktt~ ~tk qij ~luq qilq l
utm�luq �lrl�pln m lnp~t�z x pqi ntn}qkp� pl� � $ ilr qt { j l r�luj t~ utnrqlnq uvk�lqvkj
tk l  }�lrl�pln m lnp~t�z ^ � tkjt�jk xj zjrukp{ j qij zjutm�trpqptn t~ � tn  }�lrl�pln
m lnp~t�zr ^

�n rjuqptn � xj uilkluqjkpyj �}utnqluq rqkvuqvkjr ulkkopns � p��pns �juqtk �j�zr t~
utnrqlnq �jnsqi pn � $ ^ �q qvknr tvq qilq qijrj m lnp~t�zr lkj t{qlpnjz ~ktm �% � �}
{vnz�jr t�jk �rjvzt}� pjm lnnpln �vlqjknptn � &li�jk m lnp~t�zr {o uilnspns qij rpsn t~
qij m jqkpu ^ �n lzzpqptn xj sp�j ln j|lm��j t~ �}utnqluq m lnp~t�z il� pns � p��pns �juqtk
�j�zr t~ ���'��� ���� ()�* �+ pn � $ ^

�n rjuqptn , xj rqvzo qij prtm jqko sktv� tn pkkjsv�lk �lrl�pln mlnp~t�zr lnz vrj qipr
qt t{qlpn pn qij �lrq rjuqptn qij u�lrrp�ulqptn t~ rpm��o utnnjuqjz utm�luq itmtsjnjtvr
�lrl�pln m lnp~t�zr ^ -tqj qilq qipr u�lrrp�ulqptn xlr l�kjlzo t{qlpnjz pn ./0 vnzjk qij
r�psiq�o rqktnsjk lrrvm�qptn qilq qij lvqtmtk�iprm sktv� t~ qij �lrl�pln rqkvuqvkj
�klqijk qiln qij prtm jqko sktv� t~ qij m lnp~t�z � luqr qklnrpqp�j�o^
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�jq �� < � � � { j l utm�luq � pjm lnnpln m lnp~t�z ulkkopns l � p��pns �juqtk �j�z � w x pqi
zvl� ]� ~tkm = ^ �j zjntqj {o > � � �� �� � qij prtm jqko sktv� t~ � lnz {o � � ?@ A �� �
qij �pj l�sj{kl t~ > w pzjnqp�jz x pqi qij �pj l�sj{kl t~ � p��pns �juqtk �j�zr tn � ^ �pnuj
> pr utm�luq w qij lzB tpnq kj�kjrjnqlqptn t~ > tn � pr tkqitstnl� x pqi kjr� juq qt rtm j
rul�lk �ktzvuq tn � ^ �n �lkqpuv�lk w qij jnztmtk�iprm � � t~ � pr lnqprommjqkpu w rt �� �
pr l C jkm pqpln jnztmtk�iprm t~ � D ^ �jq � D � � D� # � DE F # G G G # � DEH {j qij zjutm�trpqptn
t~ � D pn jpsjnr�lujr ~tk �� � w xijkj � DEI utkkjr� tnzr qt qij jpsjn�l�vj JK lnz � D� qt qij
jpsjn�l�vj L ^ hipr pnzvujr l zpkjuq rvm zjutm�trpqptn
�]� � � �� # �E F # G G G # �EH �
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xijkj � � ��� � L lnz � � � � � ��EI � �J$K ^ -tqj qilq l�� JK �r uln {j uitrjn qt { j rqkpuq�o
� trpqp�j kjl� nvm{jkr ^ �tk rvui l uitpuj w �]� x p�� { j ul��jz qij  ���	�
	 	)����� "�"��
t~ � ^

�ktm ntx tn xj x p�� l�xlor lrrvmj qilq � ilr utnrqlnq �jnsqi ]^
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�q pr jlro qt rjj qilq � pr kjsv�lk tk �vlrp� kjsv�lk p~ lnz tn�o p~ qijkj j| prqr rtm j
$ % L rvui qilq j|� & �$ � � � � w xijkj � pr qij vnpq t~ > ^

�j ntx rqvzo pn mtkj zjqlp� qij ulrj xijkj � pr kjsv�lk ^ hij 'tx t~ � zj�njr ln
prtm jqkpu upku�j luqptn tn � lnz qij �vtqpjnq ( �� � �� � t~ � {o qipr luqptn ulkkpjr
l � pjm lnnpln mjqkpu rvui qilq qij �ktB juqptn � ) ( pr l � pjm lnnpln rv{m jkrptn
x pqi m pnpm l� �{ jkr ^ *tn�jkrj�ow j�jko utnnjuqptn ]� ~tkm �= tn l �kpnup�l� � ��{vnz�j
� t�jk l � pjm lnnpln m lnp~t�z ( pnzvujr l ]��lklmjqjk ~lm p�o t~ m jqkpur � + tn �
qvknpns qij {vnz�j �ktB juqptn pnqt l �pjm lnnpln rv{mjkrptn x pqi m pnpm l� �{ jkr � pl
qij ~t��tx pns ~tkmv�l �
��� � + � �, - .$ = / = G
hij mjqkpu � + ulkkpjr l vnpq � p��pns �juqtk �j�z xitrj tk{pqr lkj u�trjz lnz il�j utnrqlnq
�jnsqi �0 . ^ hij ~t��tx pns 1 ~t���tkpu1 �jmm l kj�lqjr qij j|qjkptk zjkp�lqp�j 2= lnz qij
uvk�lqvkj t~ qij utnnjuqptn t~ qij � ��{vnz�j � ) ( ^
�
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Eo kjrul�pns qij m jqkpu tn � w xj m lo lrrvm j qilq qij tk{pqr t~ qij � p��pns �juqtk
�j�z � il�j utnrqlnq �jnsqi �0 �qipr lm tvnqr qt ql�j . � ] pn qij utnrqkvuqptn l{t�j� ^
hij pn�npqjrpm l� prtm jqkpjr t~ � xipui �kjrjk�j � �p ^j ^ qij r�luj �� � uln {j jlrp�o
zjrukp{ jz pn qij ~t��tx pns xlo �
�
334 � �F � �u~ ^ .]]0� G"�+ �+ ) �����"�� � 
�� 5)�� � =�=# ()� H �) � � "( ("�* �)���

� )(	 �� � ���� �"�* � "�+ � � �+)� �+ )
) )I " � �  �": ) � "( ("�* �)���
 � )(	 J �� (
��	 � �  ���"�� K �� ( @ �": )  � �� � ��� ����A   �+ �+��
� � 2K � �J L<



� ������ ���	
� � ��
��� �������
 ��
 
�� ����������

��	 H � J � - K � � ;���)
 )("# "� < " +�
� ��"� ��	 ( "  "�� (" ����)��)	# �+ )� � �

)�)
" � "( ("�* �)���
 � )(	 J �� ( �+ ) ): ��"�� @�A +� �  �( �"�� K  �": )  � �� �
��� ���� ��	 J � - K � " � � "( ("�* �)���
 � )(	 �� � ���� �"�* � "�+ � �

� ��)� �tk l �juqtk �j�z J tn ( w J � zjntqjr qij itkpytnql� �p~q t~ J qt � w p ^j ^ qij
vnp�vj �juqtk �j�z tn � tkqitstnl� qt � xipui �ktB juqr tnqt J ^

� 
��� � �kpqj H � K � - � x pqi �� � � � � L ^ �pnuj � � �kjrjk�jr qij zjutm�trpqptn 	 � �
� # �9 w K pr luqvl��o l ~vnuqptn tn ( lnz � pr �ktB juql{�j tn rtmj J 
 � �	 ( � ^ hij
utnzpqptn �H �� � � � � L pr lvqtm lqpul��o rlqpr�jz w �H �� � � � � � � L ~tk j�jko � 
 	 (
pr j�vp�l�jnq qt J {jpns � p��pns tn ( lnz �nl��o �H �� � � � � - �H �� � � � � � L ~tk j�jko
� 
 	 ( pr j�vp�l�jnq qt � � ^

ht �kt�j qij utn�jkrj xj tn�o il�j qt uiju� qilq 2 �J L< � � L ~tk j�jko � p��pns
�juqtk �j�z J tn ( lnz ilkm tnpu �� ~tkm < ^ hipr ~t��tx r zpkjuq�o ~ktm qij Ctzsj
zjutm�trpqptn � qij ilkmtnpu ~tkm �
 < ��
 utmmvqjr x pqi � w { julvrj J pr � p��pns�
pr j�vl� qt 2 �J L< � - J L2< � 2 �J L< � w xipui pr j|luq w rt qijo {tqi �lnpri ^ �

hij �kj� ptvr �jmml luqvl��o ritx r qilq qijkj pr l ulntnpul� j|luq rj�vjnuj

L ) � � ) �� ) ?@ A �( � ) L G
�j ntx kjqvkn qt qij sjnjkl� rjqqpns lnz �kt�j qij ~t��tx pns rpm��j {vq �jko vrj~v�

�jmml utnujknpns qij utm��jm jnq t~ �� pn � x pqi kjr� juq qt qij rqlnzlkz zjutm�trpqptn
zjrukp{ jz l{t�j ^
�
334 � �� � 5)� H �) � � "( ("�* �)���
 � )(	 "� �E F # G G G # �EH � �+)�
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" ��"�� �� � �
= � � �H " 	 �( �� �+ ) B�� �
� �H L2= �

� 
��� � ]^ �q pr jntvsi qt �kt�j qipr ~tk H pn rtm j �|jz �EI ^ � r { j~tkj xj uln x kpqj
H � K � - � x pqi �� � � � � L w lnz ~ktm qij pn�lkplnuj x ^k ^q ^ � � t~ qij zjutm�trpqptn
	 � � � # � 9 xj zjzvuj qilq � �� �K �� � �J$K K ^ �n qij tqijk ilnz L � �� �H � � � � � �K � w
rt K � L �lr JK �� L� ^

� ^ � rpns qij �krq �lkq t~ qij �jmml xj sjq ~tk j�jko �juqtk �j�z �
2= �H � � � � H = �� � � � = �H � � = �.H � � 0� � ��� � � � � � �� � � �H �

� ��� � � � � - �� � � � H � � �.H � � 0 � � � G
�

�~ xj pzjnqp~o 2= x pqi ln jnztmtk�iprm t~ 	 � w xj rjj qilq H ilr qt { j ln jpsjn�juqtk
t~ qij rommjqkpu jnztmtk�iprm 2= � 2= ~tk qij jpsjn�l�vj �J$K ^ hipr ritx r qilq qij
ntn}yjkt utj� upjnqr t~ J pn qij l{t�j ��tvkpjk� qo� j1 zjutm�trpqptn lkj utm��jqj�o
zjqjkm pnjz {o qij l�sj{klpu { jil�ptk t~ 2= ^
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 � �~ 2= � 2= ilr nt utnrqlnq njslqp�j jpsjn�l�vj tn � w qijn j�jko � p��pns
�juqtk �j�z tn � pr ln lvqtmtk�iprm t~ qij rqkvuqvkj �� � � � �p ^j ^ � � �� � ^
��43��
 � �tk qij Ct�~ �{klqptn �� $<� � � � � ) � � < w 2= pr qx puj qij �v���{lu� t~ qij
� &li�jk ~tkm t~ qij {lrj w qivr ritx pns qilq � pr luqvl��o kjzvujz qt �� # � $ ^
��43��
 � �jq ( {j j�vl� qt qij �ktzvuq t~ � ut�pjr t~ � � � x pqi qij �v{pnp��qvzo
m jqkpu �p ^j ^ ktvnz r�ijkjr t~ klzpvr ]��� ^ hl�j J � � G G G � J � qt { j zprqpnuq �trpqp�j pnqjsjkr
lnz �jq � {j qij � pjm lnnpln m lnp~t�z pnzvujz ��pl qij �kt ujzvkj zjrukp{ jz l{t�j� {o
qij � � {vnz�j t�jk ( x pqi uvk�lqvkj � �J �	 � - G G G - J �	 � � w xijkj 	 
 pr qij � &li�jk ~tkm
t~ qij p}qi ~luqtk ^ hijn qij �pj l�sj{kl t~ pn�npqjrpm l� prtm jqkpjr t~ � pr j�vl� �lr
�juqtk r�luj� qt � � �� # �E F # G G G # �E� w xijkj �� pr prtmtk�ipu qt � � ��vr qij zpkjuq
rvm t~ � ut�pjr t~ @�$ lnz jlui �E 
 pr ��zpm jnrptnl� ^
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rpsnlqvkj � xj il�j .� 
 � �� 0 � ���K ^ -tx w p~ xj zjntqj {o = 
 �� �� 
 � �� w � 
 �� �� � 
 � �$ 2= 
 wlnz ql�j qij �pj zjkp�lqp�j x pqi kjr� juq qt �$ lnz �� pn �,� xj sjq
��� � �� � - � �� � � = � / �� - =� / �� �
lnz
�/� � ��$ - �$� � � = � / �$ - =$ / �� G
hl�pns � �� pn ��� lnz vrpns �,� o pj�zr �$$ � � ]- =$ / �$ lnz rpm p�lk�o �$� � � ]- =� / �� ^
� pnl��ow ql�pns � �� pn ��� sp�jr
��� �$� � - � ��$ � =$ / �� - =� / �$ �
xipui ritx r qilq qij � 
 �r lkj qikjj lnqp�utmmvqpns utm��j| rqkvuqvkjr tn qij zprqkp{v}
qptn � tkqitstnl� qt � � � �$ � �� ^ �ktm ntx tn xj kjrqkpuq tvk lqqjnqptn qt qij zprqkp{vqptn
� ^ hij jnztmtk�iprm � ��$� � ilr r�vlkj ]w rt xj uln zjutm�trj � lr � � �� # � � w
xijkj �� pr qij jpsjnr�luj t~ � ��$� � utkkjr�tnzpns qt qij jpsjn�l�vj � ]^ hilq pr w qij
kjrqkpuqptnr t~ � 
 qt � � �kjr� ^ � � � rlqpr~o qij lnqp��vlqjknptnpu �kjr� ^ �vlqjknptnpu�
kj�lqptnr ^ �~ � � pr jm�qow xj lkj ztnj w rpnuj pn qilq ulrj ��� � �$ � �� � zj�nj l utnqluq
m jqkpu  � rqkvuqvkj w rt {o qij qijtkjm t~ �lripxlzl w � ilr qt { j  ��lrl�pln ^

hij pnqjkjrqpns ulrj pr xijn �� pr ntq jm�qo^ �j qijn zj�nj l �rjvzt��pjm lnnpln
m jqkpu � tn � {o uilnspns qij rpsn t~ � tn �� ^ hij qikjj �juqtk �j�zr � 
 lkj rqp��
� p��pns �juqtk �j�zr ~tk � lnz qij jnztmtk�iprm r lrrt uplqjz qt �$ 2= 
 �pl � rlqpr~o qij
�vlqjknptnpu kj�lqptnr tn � ^ hij utnj � �� � �� � pr qijn l �rjvzt��pjm lnnpln l�mtrq
io�jk� &li�jk m lnp~t�z ^ �ktm �jmml � ^� xj zjzvuj qilq � �� � ��� pr io� jk� &li�jk w rt �� � ��
pr �rjvzt  ��lrl�pln ^ �ktm qij utnrqkvuqptn t~ � pq ~t��tx r pmmjzplqj�o qilq �� � � �
ilr l xjl��o �� utnqluq  � rqkvuqvkj ^ �

�n qij �lrl�pln ulrj xj il�j rjjn qilq qij utm�tnjnq � $ t~ qij �pj l�sj{kl t~ � p��pns
�j�zr pr jpqijk L� tk ��zpm jnrptnl� w tk qij m lnp~t�z ilr utnrqlnq rjuqptnl� uvk�lqvkj ^
� tkjt�jk w pn qij �krq ulrj w lno � p��pns �juqtk �j�z pn � $ ilr utnrqlnq �jnsqi ^ hij
�}utnqluq rqkvuqvkjr zt ntq il�j w pn sjnjkl� w rvui l kpspzpqo �kt� jkqo �
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��� � �jq � � � � # �$ 	 � $<�$ w { j zjutm�trjz pn qij ��� � ��}zpm jnrptnl� rv{r�luj
sjnjklqjz {o qij �krq uttkzpnlqjr w lnz qij �}zpm jnrptnl� rv{r�luj sjnjklqjz {o qij
�lrq tnjr w lnz �jq � $<� � { j qij rqlnzlkz r�ijkj pn � ^
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�jq � �� @ A �� � � # � � { j qij �pj rv{l�sj{kl t~ @ A �� � utnrprqpns t~ qij � p��pns �juqtk
�j�zr t~ � $<� � zj� jnzpns tn�o tn qij �krq �� � � uttkzpnlqjr w � �vr qij � p��pns �juqtk
�j�z � w zj�njz {o qij rqlnzlkz �lrl�pln rqkvuqvkj t~ qij r�ijkj �lnz utkkjr� tnzpns qt
qij rqlnzlkz utm��j| rqkvuqvkj � tn � $<�$ �� � <� � � ^ �j x p�� zj~tkm qij mjqkpu tn
� $<� � w �jj�pns pq > }pn�lkplnq �xijkj > pr qij lrrtuplqjz �pj rv{sktv� qt � � ^ Ejulvrj
�� � � � � w qijkj lkj j�jm jnqr pn � xipui zt ntq utmmvqj x pqi � ^ �n qij tqijk ilnz w
qijrj � p��pns �juqtk �j�zr zt ntq il�j utnrqlnq �jnsqi w { julvrj qijo l�� �lnpri tn rtmj
qtql��o sjtzjrpu  }r�ijkj ^

�j �kt ujjz lr ~t��tx r � �jq J � � ��J � { j ntn}qkp� pl� �juqtk �j�zr tn � � w rjjn lr qij
rqlnzlkz r�ijkj pn �$ �� � � w utmmvqpns x pqi lnz tkqitstnl� qt �� w qij � p��pns �j�z
zj�njz {o qij rqlnzlkz �lrl�pln rqkvuqvkj tn � � �lnz utkkjr�tnzpns qt qij m lqkp| �� w
qij rqlnzlkz utm��j| rqkvuqvkj tn � � � ^ �vui �juqtkr j| prq w lnz lkj qij �p~qr t~ rtm j
�juqtk �j�zr tn � $ w qij tk{pq r�luj t~ �� tn � � ^ �j utnrpzjk ntx qij �juqtk �j�zr J � �J
tn � $<� � w zj� jnzpns tn�o tn qij �lrq � uttkzpnlqjr pn � $<�$ w lnz xipui �ktB juq tnqt
J � � ��J � � pl qij �ktB juqptn � ) �$ ^ hij �juqtkr J � �J lkj qijn > }pn�lkplnq ^ �jq �
{ j qij t�jn rjq t~ � $<� � xijkj J lnz �J zt ntq �lnpri w lnz �jq < � � $<� � ) � { j l
ntn}qkp� pl� rmttqi > }pn�lkplnq ~vnuqptn xitrj rv��tkq �pjr pn � ^

�j utnrqkvuq l njx mjqkpu w �� w tn � $<� � zj�njz {o qij �j�z H t~ rommjqkpu jnztmtk}
�iprm r t~ 	 � $<� � kj�lqpns pq qt qij rqlnzlkz mjqkpu ^ �n � w H ilr jpsjn�l�vjr �� � ���
lnz ]w utkkjr�tnzpns kjr� juqp�j�o qt qij jpsjn�juqtkr J w �J lnz qij �juqtkr tkqitstnl�
qt qijm w lnz tn � $�� � � � w H pr qij pzjnqpqo^ �pnuj H pr u�jlk�o > }pn�lkplnq w �� pr l
> }pn�lkplnq m jqkpu ^ hij �lpk ��� � � � pr l �}utnqluq rqkvuqvkj { julvrj � �� pjxjz {tqi lr
l �juqtk lnz lr l ]}~tkm � lnz 2� �� pjxjz lr l �}~tkm � kjm lpn qij rlmj l~qjk qij l{t�j
zj~tkm lqptn w lnz qij jnztmtk�iprm �� t~ � 9 w pzjnqp�jz x pqi qij ~tkm 2� w uilnsjr tn
J lnz tn �J w {vq kjm lpnr l utm��j| rqkvuqvkj tn � 9 �nlm j�ow �� �J � � ��$� �J lnz
�� ��J � � ��$� J � ^

� ~ utvkrj w qi pr pnzvujr ln l�mtrq utm��j| rqkvuqvkj tn � � < w qij r�luj t~ tk{pqr t~
� w xipui pr nj�jk pnqjskl{�j w { julvrj pq pr ntq lnl�oqpu �pq utpnupzjr x pqi qij rqlnzlkz
utm��j| rqkvuqvkj tn qij ntn}jm�qo pnqjkptk t~ qij rjq xijkj < �lnprijr w lnz pr zp�jkjnq
tn qij t�jn rjq xijkj < �� L� ^ �t qij utnrqkvuqjz �}rqkvuqvkj pr ntq �lrl�pln �qipr pr
l�rt l utnrj�vjnuj t~ hijtkjm   ^,� ^ �
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�n qipr rjuqptn �� � � � � � zjntqjr ln pkkjsv�lk �lrl�pln mlnp~t�z ^ *tnrpzjk qij j|�t}
njnqpl� tk{pq % t~ � pn > �� � �� �� � lnz zjntqj {o 	 qij u�trvkj t~ % pn > ^ �pnuj > pr
utm�luq w 	 pr l utm�luq rv{sktv� t~ > ^ � r qij u�trvkj t~ ln �{j�pln rv{sktv� w 	 pr
pqrj�~ �{j�pln w qivr prtm tk�ipu qt l �vtqpjnq t~ l qtkvr C	 {o l �npqj rv{sktv� � �

C	 ^
�jq 	 � � {j qij �pj l�sj{kl t~ 	 lnz C	 ^
�
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hijtkjm   ^, ritx r qilq � � �� ^ hivr w ~tk j�jko J 
 � lnz . 
 � w H2��� �+� �J � L ^ Eo
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��� � hipr lmtvnqr qt rlo qilq qij sjnjkpu tk{pq t~ qij utm�luq �pj sktv� 	 zj�njz
l{t�j ulnntq { j l upku�j ^ �jq 	 
 	 {j ntq ut��pnjlk qt � ^ �v��trj qilq qij 	 �tk{pq t~
jlui �tpnq pn ln t� jn rjq � t~ � pr l upku�j ^ hijn 	 pr l mv�qp� �j t~ � tn � w rlo 	 � K � ^
� r 	 pr � p��pns lr xj�� w xj zjzvuj qilq qij rommjqkpu �lkq t~ 2K / � �lnprijr tn � w rt
	 pr l utnrqlnq mv�qp� �j t~ � tn � w lnz ijnuj tn � w l utnqklzpuqptn ^ �

� u�lrrpul� lnz ntn� qkp� pl� kjrv�q {o Ettqi{o lnz �lns .,0 rqlqjr qilq lno utnqluq
rqkvuqvkj xitrj lvqtmtk�iprm sktv� luqr qklnrpqp�j�o ilr qt { j kjsv�lk ^ �j sp�j ijkj
l rpm��j �ktt~ t~ l r�psiq�o rqktnsjk �jkrptn t~ qipr kjrv�q ~tk qij ulrj t~ �lrl�pln
rqkvuqvkjr ^
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 	 { j lr { j~tkj lnz utnrpzjk l �tpnq � 
 � xijkj 	� pr ntq ut��pnjlk qt
�� �qij j| prqjnuj t~ � ~t��tx r ~ktm qij �kj�ptvr �jmml� ^ *tnrpzjk ln lk{pqklko � p��pns
�juqtk �j�z J ^ Eo �jmml , ^] J w � lnz 	 lkj utmmvqpns � p��pns �juqtk �j�zr w ijnuj
�� � � �J � � L �qkp� pl� l���pulqptn t~ qij �tryv� ~tkmv�l� ^ �n tqijk xtkzr w )�)
" �p��pns
�juqtk �j�z pr tkqitstnl� lq � qt qij �juqtk � �	 �� � � �� � � �� w xipui pr ntn}yjkt {o qij
lrrvm�qptn tn 	 ^ hivr � ulnntq { j itmtsjnjtvr ^ �

�n qij kjm lpnpns �lkq t~ qipr rjuqptn xj utnrqkvuq ln j|lm��j t~ pkkjsv�lk �lrl�pln
m lnp~t�z t~ utitmtsjnjpqo tnj w ritx pns qilq qij qijtkjm l{t�j pr t�qpm l� ^
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��()^ �jul�� qilq l � � rqkvuqvkj pr �
pn qij mtrq sjnjkl� rjqqpns � l �j�z t~ utm��j| rqkvuqvkjr tn l �j�z t~ io� jk��lnjr w
lnz � �� � � tn � �� �9 sp�jr vr rvui l rqkvuqvkj tn l 
 }utnqluq m lnp~t�z �� � � � � � ^
� tkjt�jk w qij pnqjskl{p�pqo utnzpqptn ~tk qij � � rqkvuqvkj �� �� � � � pr sp�jn {o

( �J � � � � L � �J � � 
 � � xijkj ( � 	 $� ) � �

�( �J � � � �� .�J � �� 0 � � .�J � � 0� � � .J � �� 0� � .J � � 0 �
xijkj J � � lkj j|qjnzjz qt �juqtk �j�zr utnqlpnjz pn � w lnz H� zjntqjr qij utm�tnjnq
pn � t~ qij �juqtk �j�z H ^ �q pr qijn u�jlk qilq ( � L pr j�vp�l�jnq qt qij pnqjskl{p�pqo
t~ qij r�luj t~ �t ul� tk{pqr t~ � w xipui pr l�mtrq � &li�jk ~tk l 
 }utnqluq rqkvuqvkj w lnz
� &li�jk ~tk l �lrl�pln tnj ^
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�jq � <� � �� � � � � # �$ {j l r��pqqpns pn qxt utm��j| �juqtk r�lujr t~ zpm jnrptnr
]w kjr� ^ � w lnz �jq �� { j qij j�jm jnq t~ � �� - ]� � @ A ��� - �� utkkjr�tnzpns qt qij
mv�qp� �pulqptn {o � tn � w lnz �jq �� { j qij j�jm jnq t~ � �� - ]� utkkjr�tnzpns qt qij
mv�qp� �pulqptn {o � tn � � w lnz luqpns qkp� pl��o tn �$ ^ hijo utkkjr�tnz qt � p��pns �juqtk
�j�zr tn qij ktvnz r�ijkj �� $<� � � �� � � � <� � zjntqjz {o 	 � w kjr� ^ 	 � ^

hij �krq tnj pr qij � p��pns �juqtk �j�z lrrtuplqjz qt qij rqlnzlkz �lrl�pln rqkvuqvkj
tn � $<� � lnz pq pr jlro qt rjj qilq 	 �� 	 � - �	 � w xijkj � 
 � � � � �L � ]� pr l ntxijkj
�lnpripns � p��pns �juqtk �j�z w xitrj sjnjkpu tk{pqr lkj zjnrj pn l qtkvr sjnjklqjz {o qij
luqptn t~ 	 � lnz 	 � ^ � tkjt�jk w 	 pr t{�ptvr�o qklnr�jkrj qt � �� 	 9� lnz utmmvqjr x pqi
	 � ^ �j zj�nj l njx mjqkpu � tn qij r�ijkj rvui qilq 	 ilr vnpq �jnsqi w pr tkqitstnl�
qt � w lnz � �� �� ��� �� w xijkj � �� �� �	 � 	 � ��� lnz �� pr qij rqlnzlkz mjqkpu tn � $<� � ^
hipr njx mjqkpu pr 	 � } lnz 	 }pn�lkplnq w rt �	 pr l r�jx}rommjqkpu jnztmtk�iprm t~
� ^

�~ xj j|qjnz qxt lk{pqklko tkqitstnl� �juqtkr J � � pn � {o �tul� �juqtk �j�zr utn}
qlpnjz pn � w tkqitstnl� qt jlui tqijk lnz utmmvqpns x pqi 	 � w xj sjq {o �tryv� �r
~tkmv�l
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C jkj qij tqijk qjkm r �lnpri lr 	 pr � p��pns lnz J pr tkqitstnl� qt � ^ �pm p�lk�o xj sjq
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 	 � � � � � ��� �	 � � .J � � 0� w lnz xj uln zjutm�trj .J � � 0 � �� �	 � � .J � � 0�	 � - � w
xijkj � 
 � ^ hijn � �	 � .J � � 0� � �� �	 � � .J � � 0�� �	 � 	 � � ^ �q ~t��tx r qijn qilq �
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 	 � � �� �J � w p ^j ^ pq pr qij rqlnzlkz � � rqkvuqvkj tn qij r�ijkj w xipui pr pnqjskl{�j ^
C jnuj � pr �lrl�pln ^

�n qij tqijk ilnz w qij m jqkpu � pr pn�lkplnq vnzjk qij luqptn t~ � �]� � � �� � w xijkj
qij qxt ~luqtkr luq tn � � w kjr� ^ tn �$ w lnz qij sjnjkpu tk{pqr t~ qipr sktv� tn � $<� �
il�j utzpm jnrptn ]w qivr � ilr utitmtsjnjpqo tnj w lr u�lpm jz ^
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hij lpm t~ qipr rjuqptn pr qt �kt�j qij ~t��tx pns u�lrrp�ulqptn kjrv�q ^
��
��
3 � �� � �  "�� (" ����)��)	 ������� �� �!"�� � ��"� �(	 " + �� �* )�)�  @� 
� ")� ���"�� � ��"� �(	A "� ��	 ��(" "� "� " �+ ) �����"��( � � �� �	 () �� � +�� �* )�)�  
 "�� (" ����)��)	 ������� � �	* ) � ��"� �(	 � "�+ �+ ) � )�
"� 	) �
"�)	 "� 5)�� � =�= �

� 
��� � �~ ( pr l itmtsjnjtvr rpm ��o utnnjuqjz utm�luq Ctzsj m lnp~t�z w xj uln lrrvmj
�l~qjk �trrp{ �o kjrul�pns qij mjqkpu {o ln pnqjsjk utnrqlnq� qilq qij utitmt�tso u�lrr
.< 0 t~ qij � &li�jk ~tkm pr ntq ln pnqjsjk mv�qp� �j t~ lno u�lrr pn > $ �( �? � ^ hij �orpn
rj�vjnuj qijn ritx r qilq qij ulntnpul� � ��{vnz�j � t~ ( pr rpm��o utnnjuqjz ^ �q pr
xj����ntxn qilq � ilr l �lrl�pln rqkvuqvkj w lnz �jmml � ^  ritx r qilq j�jko � p��pns
�juqtk �j�z J tn ( pnzvujr l � p��pns �juqtk �j�z J � tn � w �ktB juql{�j tnqt J ^ � r
qij �jkqpul� �juqtk �j�z pr pqrj�~ l �ntn��lnpripns� � p��pns �juqtk �j�z w pq ~t��tx r qilq ~tk
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j�jko �tpnq � 
 � lnz ~tk j�jko �juqtk H 
 	�� qijkj j| prqr l � p��pns �juqtk �j�z 	
tn � rvui qilq 	� � H ^ hivr qij tk{pq qiktvsi j�jko � tpnq t~ qij �utm�luq� prtm jqko
sktv� t~ � pr t� jn w ijnuj � pr itmtsjnjtvr ^

*tn�jkrj�ow �jq �� � � � � � { j l itmtsjnjtvr rpm ��o utnnjuqjz utm�luq �lrl�pln m ln}
p~t�z ^ �j uln lrrvm j qilq � pr ntq  ��lrl�pln w rpnuj pn qilq ulrj � ilr qt { j qij
ulntnpul� � ��{vnz�j t~ l sjnjkl�pyjz 'ls mlnp~t�z �rjj .�0� ^ �ktm � kt�trpqptn , ^  w �
pr jpqijk kjsv�lk tk �vlrp� kjsv�lk �p ^j ^ qij j|� tnjnqpl� tk{pq t~ � pn qij prtm jqko sktv�
pr l upku�j� ^ � jntqj {o � + qij prtm jqko pnzvujz {o j|� �.� � tn � lnz �jq $ { j qij �jlrq
� trpqp�j nvm{jk rvui qilq �
 � � 2� ^ �~ � pr �vlrp� kjsv�lk w qijkj j| prqr l � trpqp�j
nvm{jk � � $ lnz l �tpnq � 
 � rvui qilq � � �� � � � ^ �tk j�jko �juqtk H 
 	�� qijkj
j| prqr l � p��pns �juqtk �j�z 	 tn � rvui qilq 	� � H ^ Eo tvk lrrvm�qptn w j�jko � p��pns
�juqtk �j�z tn � utmmvqjr x pqi � w rt �� � ��	 � 	 ^ hipr ritx r qilq � � ilr qt { j qij
pzjnqpqo tn � w l utnqklzpuqptn ^

�j il�j qivr �kt�jz qilq qij �lrl�pln rqkvuqvkj pr kjsv�lk ^ hij �vtqpjnq ( t~ �
{o qij �lrl�pln 'tx pr � &li�jk �rjj . 0� lnz rpm��o utnnjuqjz �{o qij j|luq itmtqt�o
rj�vjnuj� ^ �ktm �jmml � ^  lnz hijtkjm   ^, xj rjj qilq j�jko � p��pns �juqtk �j�z tn
� pr t~ qij ~tkm J � - K � w xijkj J pr l � p��pns �juqtk �j�z tn ( ^ �tk j�jko �tpnq � 
 (
lnz �juqtk � 
 	�( w ql�j rtm j � pn qij �{jk t�jk � � lr � pr itmtsjnjtvr w qijkj j| prqr
l � p��pns �juqtk �j�z 	 tn � rvui qilq 	� � � � ^ �~ xj x kpqj 	 � J � - K � x pqi J �p��pns
�juqtk �j�z tn ( w qi pr �lrq j�vlqptn ritx r qilq J � � � ^ �t ( pr itm tsjnjtvr ^ �
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34�� � � r *ilk�jr Etojk � tpnqjz tvq qt vr w qij l{ t�j kjrv�q xlr l�rt t{qlpnjz pn ./0
vnzjk qij r�psiq�o rqktnsjk lrrvm�qptn qilq qij lvqtmtk�iprm sktv� t~ qij �lrl�pln
rqkvuqvkj luqr qklnrpqp�j�o^
� 
34�� � hij u�lrrp�ulqptn t~ rpm ��o utnnjuqjz utm�luq itmtsjnjtvr � &li�jk m ln}
p~t�zr uln {j ~tvnz pn .�0 ^ ��jko rvui mlnp~t�z ilr qt { j ln tk{pq t~ qij ut�lzB tpnq
kj�kjrjnqlqptn t~ l utm�luq utnnjuqjz �pj sktv� w jnztxjz x pqi pqr ulntnpul� utm��j|
rqkvuqvkj ^ -tqj qilq j�jko rvui ut�lzB tpnq tk{pq ulkkpjr rj�jkl� itmtsjnjtvr � &li�jk
m jqkpur w {vq qijkj pr l�xlor l ulntnpul��o zj�njz pn�lkplnq � &li�jk��pnrqjpn m jqkpu w qivr
lq �jlrq tnj Ctzsj rqkvuqvkj ^
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