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b cdef gdhijkhde lmenopde ph hqionkir pe spfmti uv wo ndehphoh dx oyd hcz{h dx
hmjitndermnopef |zoitpzc ykpnk kz}i z h| zcc d}itczj zer zti hijztzoir {~ z okpe
pehm czopef {zttpit v be p|jdtozeo zjjcpnzopde dx cdef gdhijkhde lmenopdeh ph okipt
mhi zh hm{�| pccp| ioit tzrpzopde hdmtnih�rioinodth v �d mhi hmnk z l menopde zh z
tzrpzopde hdmtni � po kzh od { i {tdmfko pe z hozoi ykiti hd�nzccir �m�deh otz}ic
zcdef oki l menopde v �kihi �m�deh zti nptnmczopef nmttieoh ykpnk nze ticizhi
�hd| i dx � okipt ieitf~ pe oki xdt| dx tzrpzopde de ndccphpde y pok oki irfih dx oki
ri}pni v
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�mjitndermnodth

�
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spfmti u� b hqionk dx z cdef gdhijkhde lmenopde

u
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spfmti � � b hqionk dx oki hjptzc pe oki �� � � ��jczei v

b |dric xdt oki cdef gdhijkhde lmenopde ph fp}ie {~ �u�
�		 
 ��� 
 hpe � � ��� 
 
 �		� 
 � � �u�

we ok ph i�mzopde � ph oki jkzhi rp�itieni { ioyiie oki oyd hmjitndermnopef
cz~ith zer � ph oki nddtrpezoi zcdef oki l menopde v �ki jztz| ioith � zer 
 zti
rz|jpef jztz| ioith �rmi od �mzhp�jztopncih� zer � ph oki {pzh nmttieo v
�i cddq xdt otz}iccpef yz}i hdcmopdeh dx ok ph i�mzopde zer hm{hopomoi � �� � �� �
� �� � ��� � � �� � od fio oki i�mzopde


 ����� � �u 
 �� ���� 
 ���� 
 hpe � � � � � � ���
�kph i�mzopde zr| poh kd|dncpe pn hdcmopdeh xdt nitozpe nd|{pezopdeh dx � zer ��zer ��ir � �
 � v
� ����� !"# $%&'% ()# � '* %+ %+, )#-$%&'% ()# . */ '+ 0&#%*'+, ' 1* $%)2# (3 �4
"%* +/ #5 #01 /+ 1" # *3 * 1#6 % 1 %)) . " #+ 0# % */)21'/+ 0/++ #01'+, 1" # #72')' (&'%ztnhpe � %+ 8 ztnhpe � � �4 '* % 012%))3 % kd|dncpepn /& (' 19
� kie nzcnmczopef oki jztz| ioit nd|{pezopdeh xdt ykpnk z kd|dncpe pn dt{po i��
phoh em|itpnzcc~ �hii i vf v ���� � dei �erh okzo oki~ xdt| z hjptzc pe oki �� � � ��jczei�spfmti �� v �ki d{l inop}i dx okph jzjit ph od merithozer yk~ ok ph ph z hjptzc v
�i hkzcc hkdy okzo okph ph z ndehi�mieni dx oki xzno okzo xdt nitozpe jztz|ioit
}zcmih � ez| ic~ zo oki nieoti dx oki hjptzc � okiti i� phoh z kioitd ncpe pn n~nci v �ki
nieoti dx oki hj ptzc cpih zo z jdpeo �� � � � � �u � � � �� � 
 �� : oki hpfe p�nzeni dx okihjinpzc yz}i hj iir � � u ph okzo ;�mzopde ��� kzh �zrrpopdezc� h~||iotpih pe
okzo nzhi �hii hinopde �� v � kie oki jztz|ioith zti }ztpir dei dx oki kioitd�
ncpe pn dt{poh {tizqh mj zer nze xdt| z kd|dncpepn dt{po v�mnk hnieztpdh kz}i { iie
homrpir pe z |dti fieitzc hioopef {~ <~qd} �=� v �i y pcc jtd}i oki i� phoieni dx
oki kioitd ncpe pn n~nci zo oki nieoti dx oki hjptzc zer fp}i z hp|jci }ithpde dx oki
jtddx okzo okph fp}ih tphi od kd|dncpe pn dt{poh xdt jztz| ioit }zcmih de z hjptzc v
�d �� prizh cio mh edy fp}i ze d}it}piy dx oki hpomzopde pe jkzhi hjzni v
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� � �� � : �� � � �� � : ��

s pfmti = � �ioitd ncpe pn n~nci xdt � � �
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�� �� 
�� ��
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;�mzopde ��� kzh oyd i�mpcp{tpz �yi prieopx~ oki �4 hkpxoir i�mpcp{tpz� v �i y pcc
�� oki jztz| ioith � zer 
 hpeni okihi zti |zoitpzc jtdjitopih zer kieni kz}i
oyd xtii jztz| ioith � zer � v
�ki fieitzc jpnomti ph okzo yi kz}i ze dtrpezt~ rp�itieopzc i�mzopde pe �� ypok
z jztz|ioit � � � � v sdt z hjinpzc nkdpni dx � oki hpomzopde ph zh rijpnoir pespfmti = � okiti ph z kioitd ncpe pn n~nci { ioyiie oki oyd i�mpcp{tpz v �ki dei
rp| iehpdezc mehoz{ci | zepxd cr dx i�mpcp{tpm| � � peoithinoh oki dei rp| iehpdezchoz{ ci | zepxd cr dx � � : ok ph jzto dx oki kioitd ncpe pn n~nci ph ede�fieitpn �nd�rp| iehpde �� v smtokit|dti � oki oyd rp| iehpdezc | zepxdcrh � � �� � � zer � � �� � �peoithino �otzeh}ithzcc~ � v
sdt jztz| ioit }zcmih rp�itieo xtd| okph hjinpzc nkdpni � oki mehoz{ci |zepxdcr
dx � � ypcc ed cdefit peoithino oki hoz{ci | zepxd cr dx � � v sdt hj inp�n nkdpnih dxjztz|ioith � oki mehoz{ci | zepxdcr | z~ nd|i ncdhi od oki peoithinopde dx oki oyd
rp| iehpdezc | zepxd crh zer peoithino oki hoz{ci |zepxdcr dx � � v

�	� ��
����

we hinopde � yi y pcc jtd}i oki i� phoieni dx oki ntmnpzc kioitd ncpe pn ndeeinopde v
�kph ph oki |zpe tihm co v �i y pcc perpnzoi oki einihhzt~ nderpopdeh xdt oki hjptzc
od d nnmt pe hinopde = v we oki xdccdy pef hinopde yi fp}i oki jtddx okzo okihi
zhhm|jopdeh tihm co pe oki hjptzc | ieopdeir z{d}i v �kph ph ihhieopzcc~ oki hz| i
zh �i||z � vu pe �=� � {mo okiti oki jtddx yzh jzto dx z |dti fieitzc zezc~hph zer
hpeni yi dec~ eiir okph hjinp�n poi| � oki jtddx nze {i fp}ie pe z |dti nd|jzno

=



xdt| v we oki czho hinopde yi hkdy kdy oki k~jdokihph eiirir xdt oki jtddx nze
{~ }itp�ir em|itpnzcc~ xdt oki otz}iccpef yz}ih pe z cdef gdhijkhde lmenopde
rihntp{ir {~ �u� v

� �� a�[�Z`� ] � [�� ��[�\]` �aZ a` `]ZZ�`[ a]Z
sdt � � u ;�mzopde ��� tirmnih �zxoit tihnzcpef� od

���� 
 ���� � hpe � 
 � � �=�
ykiti �� � 	
�� v sdt oki tiho dx okph hinopde yi y pcc rtdj oki opcri v �kph o~ji dxi�mzopde kzh { iie homrpir pe �
� v �dyi}it � yi nzeedo hp|jc~ tixit od okph jzjit
{ inzmhi dmt tpfko kzer hpri ph edo hpfe ri�epoi v
�ki i�mpcp{tpz dx �=� zti fp}ie {~

�
�� � ��4 � ztnhpe � � �

��� � � 4 
 ztnhpe � � ��4 �� �
;�mzopde �=� ph ti}ithp{ci zer px � �� � ph z hdcmopde okie hd ph =4 
 � �
� � v �i
y pcc m hi okihi h~||iotpih od jtd}i oki xdccdy pef tihm co �
� ������� !"#&# #� '* 1* % 0/+* 1%+ 1 � � * 20" 1"% 1 �/& %)) � � � � �� 1" #&# #� -
'* 1* . �/& */6 # � � �� � u� . % 6 /+/1/+# *366 #1&'0 ��' 1" &#*� #01 1/ ��

� � "#1#&/ 0)'+ '0*/)21'/+ 0/++#01'+, �� %+ 8 �� 9 �2& 1" #&6 /&#. � � � � � ! 9
�ki cpeiztphir i�mzopde ztdmer �� kzh dei jdhpop}i ipfie}zcmi " � kieni �� kzh z
dei rp| iehpdezc mehoz{ci | zepxdcr xdt zcc � � �
 u � u� � ykpnk }ztpih ndeopemdmhc~y pok � v �i hkddo � y pok � zh oki hkddopef jztz| ioit � xtd| okph �cd nzc� mehoz{ci
| zepxdcr � ykiti yi ozqi oki dt{po pe � �#$ % ykpnk pepopzcc~ pentizhih v �kmh � xdthd| i h| zcc & � � cio � �� � � � { i oki hdcmopde dx �=� y pok � �� � � � � �� � & zer
�� � �� � ��� � �� � � � � � �#$ % ��� � � � �� v
�peni yi zti cddqpef xdt z |dedodei hdcmopde � po y pcc { i }it~ kicjxmc od mhi oki
xdccdy pef xdt|mczopde v 'e peoit}zch de ykpnk � ph | dedode pnzcc~ pentizhpef yi
ri�ei

� � � � � ��� � u
� �� �� �� �!�

�kie (� � ��� � ykiti oki rdo riedoih rp�itieopzopde y pok tihjino od � v sdt okihinder ritp}zop}i dx � yi �er � mhpef �=� �

)� � � �
hpe � 
 �*�� � � �

we oki cp| po � + 
, � yi �er oki pe popzc }zcmi xdt oki ��i�mzopde �
� ��� � � � � (� ��� � � � � )� ��� � � "� � �
�

�



�d hio mj oki hkddopef | iokdr yi ri�ei
� � �� � � hmj � �� � ��� �� � � � � � de �
, � �� �� � ���
�
�
�� � � hmj � �� � � �� � � � � =4

� de �
, � �� �� � ���

s pezcc~ yi ri�ei

� � � hmj �� � �
 u � u� � � � �� � � �
�
�� �� � �u��

�kzo � � ph yicc�ri�eir xdccdy h xtd| �i||z =z {icdy v
sptho yi |zqi hd| i d{hit}zopdeh v � ciztc~ �� �� � � � de �
, � � � � v wo xdccdy h xtd|oki p|jcpnpo xmenopde okidti| okzo �

�
�� � rijierh ndeopemdmhc~ de � xdt � � � � v

<ihprih � �
�
ph �epoi xdt � � � � � hpe ni � ph ndenz}i de �
, � � � v

�i hkzcc jtd}i oki xdccdy pef jtdjitopih v
� ����� �' 1" 1" # % (/$# 8#	+' 1'/+ /� �� /+# "%*
% 9 � � '* �#))-8#	+#8 9
(9 � � � � 9
0 9 � � � u �/& � � � � � � . �"#&# � � 
 � � ! 9
<ixdti yi jtd}i okph ci||z � cio mh hkdy kdy okph cizrh od �kidti| � v
� ����� �/& � � � � � �
 u � u� /+# "%* � � � �

� 9

wo xdccdy h okzo � �� � � �� � � ��
�
zer ��� �� � � � � � � � � kieni mhpef oki h~||iot~ yikz}i xdmer xdt � � �� z kioitd ncpe pn hdcmopde zh zhhitoir pe �kidti| � v

� ��� 
 � 
 ����� � �
wo xdccdy h xtd| z ndeopempo~ ztfm| ieo okzo � � �� � � � �

�
��� � v �dy hmjjdhi � {~

ndeotzrpnopde � okzo � � � �
�
zo � � v �kie �� �� � � � � zer ��� �� � � � � v std| oki

ri�epopde dx � � yi d{ozpe okzo ���� �� � � � � �hpeni ��� � � pe z cixo eipfk{dmtkddrdx � � � v std| oki ri�epopde dx �� yi pexit okzo ���� �� � � � � hpeni dokity phi � {~oki p|jcpnpo xmenopde okidti| � � � � �
�
xdt � � �� � 
 � � � � � xdt hd| i h| zcc jdhpop}i

� � ndeotzrpnopef oki ri�epopde dx � � v
wo xdccdy h xtd| ;�mzopde �=� okzo

hpe � 
 � � ���� 
 ��� � � � zo � � � �uu�
kieni � �� � � � �� � � ��� � � � �

� �
��
�
� : tinzcc okzo � � ph oki hinder i�mpcp{tpm| v

� p�itieopzopef �=� yi d{ozpe
����� � ���� � �� ndh � � � � zo � � � �u��

�ki xzno okzo ����� �� � � � � p| jcpih okzo ��� � � pe z cixo eipfk{dmtkddr dx � � �ndeotzrpnopef oki ri�epopde dx � � v �

!



�i edy omte od oki jtddx dx �i||z = v
� ��� 
 � 
 ����� � �
���� � � sdt � � 
 u po xdccdy h p||irpzoic~ xtd| oki ��i�mzopde � � okzo )� ��� � �xdt zcc � � �� � kieni ��� �� � � � xdt zcc � � � v
���� � � �mjjdhi � {~ ndeotzrpnopde � okzo � � � � v '{hit}i okzo � � � 4 � zer
xtd| �i||z � yi hii okzo (� ��� � � de ��� � ��� � v �peni (� � ��� � � � yi kz}i

� � � 
���� )� ���	� � ��
��� � 
�� 
�� �� )� ���	� 
 ��
��� � 
�� 
�� �� �)� ��� �	� � �u=�

'e oki dei kzer yi ndencmri xtd| oki z{d}i d{hit}zopdeh okzo �yi mhi oki
edozopde �� �� ���� |z� �� � � ��

�
�
��� � 
�� 
����

�)� ��� � 	� � � 
��
� � 
 � 
 hpe � 
 � ���� ��� �� 	� � � 
��

�

 hpe ���� ���

	�
� � 
��

�

 hpe ���� �4 �

	� � u��� �4 � �
�u� �

ykpci de oki dokit kzer
�

�
��� � 
�� 
�� ��
)� ��� 	� � � ��� � �

hpe � 
 � ���� ���
	� � � ���

hpe ���� ���
	�

� � ���
hpe ���� �4 �

	� � u��� �4 � �
�u!�

�kihi pei�mzcpopih ndeotzrpno ;�mzopde �u=� v
���� � � �mjjdhi � {~ ndeotzrpnopde � okzo � � � uv �kie

(� ��� � � xdt � � �4� �
=4
� � � �u �

b chd � )� ��� � � � ��� ������ � � xdt � � � �� � ��� � � xtd| ykpnk yi ndencmri okzo

� ��� � �
� �� 
 �

�
�� � �u
�

�dy yi �er okzo
(� � ��� � � � 
���� )� ��� 	� � � 
���� � �

hpe � 
 u*� �� 
 �
�
� 	� � �4 
 �*� � �u��

ykiti
� ���� � 
����

hpe � 
 u�� 
 �
�
� 	� � � �

�
u 
 ndh �� 	� � �u��

 



�ieni
(� � ��� � � � px �4 
 �*� � � � p vi v px � � � � ���� ��4 � ��� � ����

ndeotzrpnopef �u � v �dopni okzo �� ���� ��� �
��� 
 � � ! v �

� � ��_��[ a]Z�
�dy yi y pcc k pfkcpfko oki dokit einihhzt~ nderpopdeh xdt oki i�phoieni dx oki
zxdti| ieopdeir hjptzc v
� � ��	
�
�	 �+ 1"'* �/&� �' 1" % *� '&%) '* 6 #%+ 1 % 02& $# . 0/+ $#&,'+, 1/ %
� /'+ 1 � � . �"'0" 0%+ (# � %&%6 #1#&'*#8 '+ � /)%& 0//&8'+% 1#* %&/2+ 8 � � %* 
 �� � .
�"#&# 
 "%* 1" # � &/� #& 13 1"% 1 �/& %)) � . ' 1 " /)8* 1"% 1 
 �� � �4 � � 
 �� � 9 ��& �/&
�"'0" ' 1 "/)8* 1"% 1 �/& %)) � . 
 �� � �4 � � 
 �� � 9�
we oki fieitzc hioopef yi homr~ z h~hoi|

(� � � �� :� � � � �� :� � � � : � � � � ��u�
ndeozpepef oyd k~jit{dcpn i�mpcp{tpz � � zer � � v �i y pcc zhhm| i oki i�mpcp{tpzod { i perij ierieo dx � � od hp|jcpx~ edozopde v
�i zhhm| i

� u
rp| � � �� � :� � � u
rp| � � �� � :� � � �
rp| � � �� � :� � � �
rp| � � �� � :� � � u

� dti hj inp� nzcc~ yi zhhm| i
� � �ki mehoz{ci ipfie}zcmih dx � � xdt| z nd|jci� ndelmfzoi jzpt
smtokit|dti yi zhhm| i okzo okiti i� phoh z kioitd ncpe pn n~nci �� � �� xdt � � � �
�= � � �� � : �� � � � �� � : �� � �� �
zer
�� � � �� � : �� � � � �� � : �� � �� �
�hii spfmti =� v
wo ph zchd zhhm| ir okzo � � �� � : �� zer � � �� � : � � peoithino otzeh}ithzcc~�
� ! ��� � �� � : � � � � �� � �� � : �� � �� � � � �� �
�ieni yi kz}i
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� � �� � :� �

� �� �

s pfmti � � �ki �dy eizt � �� ���� ����� �/& � *6 %)) #+/2," 1" #&# #� '* 1* % /+ # 8'6 #+*'/+%) '+ 1#&*#01'/+ /�
� � �� � :� � %+ 8 � � �� � :� � . 1" '* '+ 1#&*#01'/+ �')) (# 8#+/ 1#8 (3 � � �� � 9
�ki peoithinopde dx � � �� � : �� zer � � �� � : �� y pcc pe fieitzc edo jithpho meritj itomt{zopdeh v sdt h| zcc nkzefih pe oki jztz|ioit � � � � �� � :� � y pcc hopcc nd| incdhi od oki i�mpcp{tpm| � � v �i hicino z nddtrpezoi h~hoi| ztdmer � � � hmnkokzo cd nzcc~ oki hoz{ci | zepxd cr dx � � ph oki � �z� ph zer oki mehoz{ci |zepxdcrph oki �� � � ��jczei �	 �� � � ��

� v �i ozqi z otzeh}ithi peoithinopde dx oki hoz{ci
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