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ij klmn opoqr sq nktuv klq orwxyqz w{ |qrm{vmj} }qjqrpy kqzowrpy pju {tj~kmwjpy
orwoqrkmqn w{ zwxmyq pju uvjpzm~ orw~qnn jqkswr�n� ij nt~l p jqkswr� orw~qnnqn
~pj xq ~rqpkqu� pju orw~qnn mjkqr~wjjq~kmwj kwowyw}v ~pj xq zwum�qu utrmj}
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q�q~tkmwj� �wxmymkv mn w{kqj p~lmq|qu xv p zq~lpjmnz {wr }qjqrpkmj} mjkqr�orw~qnn ymj�n� pju opnnmj} klqz xqksqqj orw~qnnqn� �wr mjnkpj~q� mj klq ��~py~tytn �²�� ymj�n prq ormzmkm|q jpzqn w{ ~wzztjm~pkmwj ~lpjjqyn� pju mj klq
orw}rpzzmj} ypj}tp}q �rypj} �	� ymj�n nqr|q pn xwkl ~wzztjm~pkmwj ~lpjjqyn
pju orw~qnn muqjkm�qrn� 
lq ~wzxmjpkmwj w{ zwxmymkv smkl uvjpzm~ ~rqpkmwj w{
orw~qnnqn mn |qrv owsqr{ty� �wr klq ~pnq w{ ��~py~tytn klmn mn smkjqnnqu xv klq
qj~wumj}n mjkw klq ��~py~tytn w{� q�}�� upkp kvoqn� {tj~kmwjn� wx�q~kn� pju lm}lqr�wruqr orw~qnnqn �²�� ²²� ²� ²��� �tk mk mn pynw p owsqr slm~l mn tnqu q�kqjnm|qyvmj q|qrvupv orw}rpzzmj} orp~km~q� kw uvjpzm~pyyv nqk to upkp pju orw~qnn
nkrt~ktrqn� kw pupok pooym~pkmwjn pju nvnkqzn kw ~lpj}q mj klqmr qj|mrwjzqjkn�
kw ntoowrk {ptyk kwyqrpj~q pju ~wuq rqoyp~qzqjk mj rtjjmj} nvnkqzn� kw jpzq
�tnk p {qs n~qjprmwn �~{� �	���


lq ~wnk w{ klmn owsqr mn klq tjxwtjuqu pju qnnqjkmpy }rwskl w{ nkpkq nop~qn
pn orw~qnnqn ~wzotkq� rqjuqrmj} pjpyvnqn xv }ywxpy nkpkq nop~q q�oywrpkmwj mj
}qjqrpy mzownnmxyq� �j pykqrjpkm|q slm~l spn q�oywrqu mj ��� {wr ��� mn kw kp�q
p ~wzownmkmwjpy� orww{�xpnqu poorwp~l� ij klmn opoqr sq q�kqju klmn poorwp~l
kw klq ��~py~tytn pju nlws lws p ~wzownmkmwjpy orww{ nvnkqz ~pj xq xtmyk smkl
klq n~woq w{ |qrm{vmj} �tmkq }qjqrpy orwoqrkmqn w{ ��~py~tytn orw~qnnqn�

ik mn mzowrkpjk kw jwkq klpk klmn mn pj pzxmkmwtn pju um�~tyk kpn�� 
lqrq
prq {qs poorwp~lqn kw |qrm�~pkmwj prwtju klpk ~pj uqpy npkmn{p~kwrmyv smkl klmn
�mju w{ orwxyqz q|qj mj nqkkmj}n klpk prq ~wzotkpkmwjpyyv nmzoyqr klpj klpk w{
klq ��~py~tytn� �q uw jwk ~ypmz kw }m|q klq uq�jmkq pjnsqr kw klmn orwxyqz
mj klmn opoqr � zt~l zwrq swr� smyy xq rq�tmrqu xq{wrq nkpxyq zqklwun pju
~rmkqrmp {wr zqpntrmj} klqmr tnq{tyjqnn lp|q xqqj {wtju� �lpk sq uw ~ypmz�
lwsq|qr� mn kw orqnqjk ��� ownnmxyq poorwp~l klpk uwqn� p~~wrumj} kw nwzq nqk w{
~rmkqrmp �nwtjujqnn� sqp� {wrzn w{ ~wzoyqkqjqnn� jwj�krm|mpy q�pzoyqn� puurqnn
pju puq�tpkqyv nwy|q klq orwxyqz�


lq mj|qnkm}pkmwj mn ~pnk mj kqrzn w{ �tu}zqjkn w{ klq {wrz � ��  ! " slqrq
 mn pj woqj ��~py~tytn kqrz� " mn p }qjqrpy kqzowrpy {wrztyp� � mn p nq�tqj~q w{
pnntzokmwjn }w|qrjmj} p}qjk |prmpxyqn {rqq mj  � pju # mn p nqk w{ ~lpjjqy jpzqn
yw~py kw  � $qrm�~pkmwj mj nt~l p nqkkmj} ztnk xq mjlqrqjkyv ~wzownmkmwjpy� nmj~q
klq xqlp|mwtr w{  mn uq�jqu wjyv to kw orwoqrkmqn w{ mkn ~wjnkmktqjk oprkn� pn
uqkqrzmjqu xv �� 
qzowrpy noq~m�~pkmwjn prq }m|qj mj pj q�kqjnmwj w{ klq zwupy
%�~py~tytn smkl jpzq q�tpymkv� mjq�tpymkv� �rnk�wruqr tjm|qrnpy pju q�mnkqjkmpy
�tpjkm�~pkmwj� pju ormzmkm|qn {wr jpzq mjotk pju wtkotk pywj} klq ymjqn w{ �&��
�q orqnqjk p orww{ nvnkqz {wr �tu}zqjkn slm~l mn nwtju pju sqp�yv ~wzoyqkq
{wr rq~trnmwj�{rqq {wrztypn� pju {wr }qjqrpy {wrztypn sq nlws klpk klq orww{
nvnkqz mn nwtju mj }qjqrpy pju sqp�yv ~wzoyqkq {wr �jmkq ~wjkrwy orw~qnnqn� �n
klq ����xpnqu orww{ nvnkqz w{ ��� klq orww{ nvnkqz ~wjnmnkn w{ p �rpklqr ypr}q�jtzxqr w{ orww{ rtyqn klpk p~~wtjk� rwt}lyv� {wr klq zwupy {rp}zqjk� oytn p
nmj}yq rtyq w{ umn~lpr}q kw lpjuyq ��qu owmjkn�

�q myytnkrpkq klq tnq pju n~woq w{ klq orww{ nvnkqz xv zqpjn w{ ksw q��pzoyqn� �mrnk pj q�pzoyq xpnqu wj �myjqr'n qj~wumj} w{ upkp kvoqn mjkw klq
��~py~tytn nlwsn lws klq kvoq w{ jpktrpy jtzxqrn ~pj xq qj~wuqu� �lmyq sq
lp|q jw mjlqrqjk mjkqrqnk mj klq jpktrpy jtzxqrn klq q�pzoyq mn w{ mjkqrqnk
nmj~q mk q�qr~mnqn pyy mzowrkpjk pnoq~kn w{ xwkl klq ��~py~tytn �uvjpzm~ orw~qnn
~rqpkmwj� jpzq }qjqrpkmwj� n~woq q�krtnmwj� pju ~wzztjm~pkmwj�� pju w{ klq
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kqzowrpy yw}m~ ���qu owmjkn� pykqrjpkmwj� �tpjkm�~pkmwj� q�tpymkv pju mjq�tpy�mkv� mjotk pju wtkotk�� �wrqw|qr� mk myytnkrpkqn sqyy pj mzowrkpjk owmjk w{ klq
orww{ nvnkqz� jpzqyv mkn ~pop~mkv kw tjm{wrzyv orw|q orwoqrkmqn oqrkpmjmj} kw
mj�jmkq ~wyyq~kmwjn w{ qnnqjkmpyyv umnkmj~k p}qjkn� �mjpyyv klq q�pzoyq mn ntr�ormnmj}yv ntxkyq! ik mn jwk pk pyy krm|mpy kw prrm|q pk p ntmkpxyq qj~wumj} w{ klq
orwoqrkv w{ �rqorqnqjkmj} p jpktrpy jtzxqr�� yqk pywjq kw {wrzpyyv orw|q kvoq
~wrrq~kjqnn orwoqrkmqn nt~l pn klwnq sq ~wjnmuqr�

�n p nq~wju q�pzoyq sq ~wjnmuqr xwtjuqu pju �mj oprkm~typr� tjxwtjuqu
xt�qrn pju nlws� pn klq zpmj q�pzoyq� pxnqj~q w{ notrmwtn wtkotk {rwz pj
tjxwtjuqu umrq~kmwjpy xt�qr slm~l mn �}prxp}q�~wyyq~kmj}� mj klq nqjnq klpk
xt�qr qyqzqjkn slm~l xq~wzq qzokv prq kqrzmjpkqu�


lq ~lwnqj nqkkmj} {wr klq ��~py~tytn mn mjkrwut~qu mj nq~kmwj �� �q swr�
smkl p ypr}qyv nkpjupru |qrnmwj w{ klq owyvpum~ ��~py~tytn �²��� tnmj} rq~trnm|q
orw~qnn uq�jmkmwjn pju mj~wrowrpkmj} p nkpjupru ~wjumkmwjpy� �q klqj orw~qqu
kw mjkrwut~q klq ���%�~py~tytn�� p |qrnmwj w{ �rnk�wruqr %�~py~tytn mj klq nkvyq w{
�pr� �²&�� q�kqjuqu smkl ��~py~tytn�noq~m�~ ormzmkm|qn� ij nq~kmwj & sq orqnqjk p
{qs q�pzoyq noq~m�~pkmwjn� jwkpxyv nwzq q�pzoyqn w{ noq~m�~pkmwjn puurqnnmj}xpnm~ xt�qr orwoqrkmqn �wruqr orqnqr|pkmwj� pxnqj~q w{ notrmwtn wtkotk� pxnqj~q
w{ zqnnp}q ywnn� pju p {wrzpymnpkmwj w{ klq �kvoq w{ jpktrpy jtzxqrn�� 
lqj
sq orw~qqu kw orqnqjk klq zwupy {rp}zqjk w{ klq orww{ nvnkqz� klq nlpoq w{
�tu}zqjkn� klqmr nqzpjkm~n� pju klq orww{ rtyqn pywj} smkl p {qs q�pzoyq uqrm|p�kmwjn� 
lq zwupy {rp}zqjk w{ klq orww{ nvnkqz mn }rwtoqu jpktrpyyv mjkw nq|qrpy
~wyyq~kmwjn w{ rtyqn� �wzq �klq yw}m~py rtyqn� }w|qrjmj} klq �rnk�wruqr ~wjjq~�km|qn� prq ypr}qyv nkpjupru� �klqrn �klq nkrt~ktrpy rtyqn pju� kw p nym}lkyv yqnn
q�kqjk � klq rtyqn {wr q�tpymkv pju mjq�tpymkv� prq nwzqslpk mjkqrqnkmj} mj klq
spv orm|pkq jpzqn prq lpjuyqu� 
sw {trklqr ~wyyq~kmwjn w{ rtyqn prq klq rtyqn
{wr krpjnmkmwj zwupymkmqn pju klq rtyqn {wr zwupymkmqn rq�q~kmj} jpzq mjotk pju
wtkotk� klq mw�zwupymkmqn� 
lq zwupy {rp}zqjk w{ klq orww{ nvnkqz mn nlwsj kw
xq nwtju pju sqp�yv ~wzoyqkq mj nq~kmwj �� �q klqj orw~qqu kw ~wjnmuqr ��quowmjkn� ij nq~kmwj � klq nqzpjkm~n pju orww{ rtyqn {wr ��qu owmjk {wrztypn mn
mjkrwut~qu� 
lq lpjuymj} w{ ��qu owmjkn {wyywsn p jw|qy poorwp~l� mjkrwut~qu
�rnk mj ���� 
lmn poorwp~l q�oywmkn poorw�mzpkmwj wrumjpyn mj pj q�oym~mk spvop|mj} klq spv {wr p yw}m~py p~~wtjk slm~l mn {pr nmzoyqr pju zwrq qyq}pjk klpj
klq nkwrv }m|qj mj ���� 
lq orww{ rtyqn prq }rwtoqu mj ksw! �mrnk mn p ~wyyq~kmwj
w{ yw~py rtyqn� orw|mumj} ntoowrk {wr ��qu owmjk tj{wyumj}� pju mjkrwut~kmwj pju
tj{wyumj} w{ poorw�mzpkqu {wrztypn� 
lq nq~wju pju �jpy oprk w{ klq orww{ nvn�kqz ~wjnmnkn w{ p nmj}yq rtyq w{ umn~lpr}q� orw|mumj}� rwt}lyv� p {wrzpy ~wrrqypkq
w{ sqyy�{wtjuqu mjut~kmwj� ij nq~kmwj �� klqj� sq }w wj kw orw|q p sqp� {wrz w{
~wzoyqkqjqnn� xv rqut~mj} orww{n mj p �}ywxpy�� zwuqy�~lq~�mj} wrmqjkqu |qrnmwj
w{ klq orww{ nvnkqz slm~l mn �jwsj kw xq ~wzoyqkq� kw orww{n mj klq ~wzownm�kmwjpy nvnkqz� �q~kmwj  pju ²�� klqj ~wjkpmjn |qrm�~pkmwj q�pzoyqn oqrkpmjmj}kw klq jpktrpy jtzxqr pju xt�qr q�pzoyqn pju nq~kmwj ²²� �jpyyv� ~wjkpmjn
wtr ~wj~ytnmwjn pju owmjkqrn {wr {tktrq swr�� �rww{n w{ klq zpmj ~wzoyqkqjqnn
rqntykn lp|q xqqj uq{qrrqu kw pooqjum~qn�

	



� �c��h�ha�ch�� da b�� �h	g��gf�f�
ij klmn nq~kmwj sq mjkrwut~q klq ��~py~tytn� mkn nvjkp� pju woqrpkmwjpy nqzpjkm~n�

���� �nntzq uqjtzqrpxyq nqkn w{ ����� ������������� ������� ��� � pju w{
�~lpjjqy� ����� ��  � ! " # � �q tnq $� kw uqjwkq |q~kwrn �%� & & & ��' � (��������)�* " + pywj} smkl ������������� , " -� pju ������������ . " / � prq }qjqrpkqu
xv klq {wyywsmj} pxnkrp~k nvjkp�!
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lq jwkpkmwj mn ypr}qyv nkpjupru� �q tnq p nkpjupru m{�klqj�qynq jwkpkmwj {wr klq
~wjumkmwjpy mj oyp~q w{ klq zpk~lmj}=zmnzpk~lmj} jwkpkmwjn �� 0  �) pju �� >0
 �) zwrq ~wzzwj mj ��~py~tytn ~wjkq�kn� 
lmn mn kw p|wmu q�~qnnm|q orwym{qrpkmwj
w{ klq �xw�� jwkpkmwj slm~l mn tnqu ypkqr pynw {wr wjq w{ klq zwupy woqrpkwrn�

�}qjkn prq mjkqrorqkqu rqypkm|q kw pj qj|mrwjzqjk slm~l uqkqrzmjqn� {wr
qp~l p}qjk muqjkm�qr �� p uq�jmj} q�tpkmwj ��$�� ?0 ) � �j pykqrjpkm|q kw nt~l
rq~trnm|q uq�jmkmwjn mn kw tnq klq �xpj}� woqrpkwr @) � qpnmyv uq�jpxyq xv klq
muqjkmkv @) 0 ) 3@) � ik mn pynw ownnmxyq� klwt}l p ymkkyq zwrq mj|wy|qu� kw uqrm|q
rq~trnm|qyv uq�jqu orw~qnnqn tnmj} klq �xpj}��
A4�B4�C 
lq ~py~tytn lpn ksw xmjumj} woqrpkwrn!

D �xnkrp~kmwjn ���, xmjun � mj ,
D Eqnkrm~kmwjn :�&) �:�&.� xmjun � mj ) �mj .��

�}qjk q�orqnnmwjn prq ~wjnmuqrqu wjyv to kw rqjpzmj} w{ xwtju jpzqn� F��) �����) �� pju ��) � prq klq {rqq jpzqn� xwtju jpzqn� pju jpzqn �{rqq wr xwtju�
w{ ) � rqnoq~km|qyv� �q tnq ) G�%H %� & & & ��'H 'I� wr mj |q~kwrmJqu {wrz� ) G$�H$ I�pn klq jwkpkmwj {wr tjm{wrz pju nmztykpjqwtn ntxnkmktkmwj� lqrq w{ jpzqn�
KL4M�9 �j ������� N� mn qmklqr klq mjkqrjpy p~kmwj 2 � pj ��OP� ������ ��$ �� wr
pj �P�OP� ������ w{ klq nlpoq :$ &�;$!< slqrq $ Q $! pju � >" $ � �~kmwjn prq tnqu
pn uqrm|qu jwkpkmwj� xv klq ~yptnqn
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�v zqpjn w{ klq muqjkm�~pkmwjn
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mk mn ownnmxyq kw rqsrmkq qp~l orw~qnn �&, wr �&. mjkw wjq w{ klq nlpoq N&) � �m|qj
klq xmjumj} ~wj|qjkmwjn� klq {tj~kmwjn F�� �� pju � prq q�kqjuqu kw p~kmwjn mj
klq wx|mwtn spv�
����944M� 
7���4L9 
lq mjkqjuqu nqzpjkm~n mn �tmkq sqyy �jwsj {rwz ���
�� pju klq wrm}mjpy ��~py~tytn opoqrn �²��!

D � mn klq mjqrk orw~qnn� mj~popxyq w{ oqr{wrzmj} krpjnmkmwjn�
D ) 1* mn klq ��� ~lwm~q ~wjnkrt~kmwj! � krpjnmkmwj w{ ) 1* mn p krpjnmkmwj

w{ qmklqr ) wr w{ *�
D N&) mn pj p}qjk w�qrmj} �tnk wjq krpjnmkmwj� ypxqyyqu smkl N� smkl ) pn

klq rqntykmj} jq�k nkpkq�
D �~kmwjn w{ klq nlpoq 2 rqorqnqjk mjkqrjpy� wr tjwxnqr|pxyq� p~kmwjn� �~�kmwjn w{ klq nlpoq ��$ � rqorqnqjkn mjotk p~kmwjn� pju p~kmwjn w{ klq nlpoq

:$ &�;$!< rqorqnqjkn wtkotk p~kmwjn�
D ij klq ~pnq N 0 : &�&; < klq orw~qnn ~wj~qrjqu mn qzmkkmj} p orm|pkq jpzq

 kw klq rq~qm|qr� ~ptnmj} klq n~woq w{ klpk  kw xq ����P���� m�q� q�kqjuqu�
ownnmxyv mj|wy|mj} pyolp ~wj|qrnmwjn� kw qj~wzopnn klq rq~qm|mj} orw~qnn�

D ) 3 * mn oprpyyqy ~wzownmkmwj w�qrmj} klq krpjnmkmwjn w{ ) pju * nqo�prpkqyv� pn sqyy pn mjkqrjpy krpjnmkmwjn prmnmj} {rwz �nvj~lrwjwtn� ~wz�ztjm~pkmwj xqksqqj ) pju *� �wzztjm~pkmwjn ~ptnq mjotk pju wtkotk
p~kmwjn kw xq zpk~lqu�

D 45 �% 0 �� 67� )% 7897 )� mn klq ~wjumkmwjpy�
D :�&) uq~yprqn p jqs jpzq � kw xq tnqu xv ) �
D ��$�� mn mj|w~pkmwj w{ klq orw~qnn uq�jqu xv ��

�����87 	
� 
lq p}qjk � uq�jqu xv
���� 0 �: �&�; <& �!�&��!�

mn p rq~trnm|q p}qjk� oprpzqkrmnqu wj �� slm~l uq~yprqn p jqs yw~py jpzq  slm~l
mn opnnqu pywj} � kw klq qj|mrwjzqjk slqrqtowj p jpzq ! ~pj xq rq~qm|qu pywj}
 � rqntykmj} mj klq p}qjk ��!��

lq krpjnmkmwj rtyqn prq }m|qj mj 
pxyq ²� 
lq kpxyq uwqn jwk mj~ytuq nvzzqkrm~
|qrnmwjn w{ klq rtyqn ��� ���� pju ���� 
lwnq nlwtyu xq pnntzqu� �mj~q
kqrzn prq muqjkm�qu to kw pyolp�~wj|qrnmwj zpjv nmuq ~wjumkmwjn mjkqjumj} kw
orq|qjk ~wj{tnmwj w{ n~woq ~pj xq p|wmuqu�
�����87 	
	 �qk ) 0 �� �&)% pju * 0 :!&�;!<*%� �o kw ~lwm~q w{ xwtju
jpzqn klqrq prq klrqq krpjnmkmwjn qjpxyqu {rwz ) 3 *� jpzqyv

D ) 3 * ����� �)%G�H I 3 *��

�



�� ) �� ) �
) 1 * �� ) � ��� R

N&) �� )
��� ) ���������	� ) � * ���
�� *�

) 3 * �� : &�) � 3 �*�G$ �H$!I��
��� ) �� ) �

) 3 * �� ) � 3 *
�% ) �� ) �

45 � 0 � 67� ) 7897 * �� ) �
�� * �� *�

45 � 0  67� ) 7897 * �� *� �� >0  �

��� ) �� ) �
:�&) �� :�&) � �� >" ��N��

���� ) ���������	� ) �
:!&) ����
������	� ) �

�! >0 ��! " $ ��$ �

�� ) G$ H$�I �� ) �
��$ � �� ) � ���$�� ?0 ) �


pxyq ²! 
rpjnmkmwj rtyqn

D ) 3 * ������	� �) 3 *%G�H!I�� pju
D ) 3 * �� :�&�)%G�H I 3 *%G�H!I�

�q ~wj~ytuq klq nq~kmwj xv mjkrwut~mj} klq ksw rtjjmj} q�pzoyqn w{ klq opoqr�
�����87 	
� �A��7�9� � ²�oyp~q xt�qr rqpun p jpzq {rwz pj mjotk owrk �
pju uqym|qrn mk kw pj wtkotk owrk �!

�PF %����� 0 ����&�;�<&�PF %�����& �²�
ijut~km|qyv� m{ �PF '� ��PF '�� mn pj �%�oyp~q ����oyp~q� xt�qr pxnkrp~kmwj nmzmypr
kw �PF % klqj

�PF '� '� ����� 0 :!&��PF '� ���!� 3 �PF '� �!���� ���

mn pj �% 1 ���oyp~q xt�qr pxnkrp~kmwj� �jxwtjuqu xt�qrn jqqu kw xq pxyq kw
pyyw~pkq jqs xt�qr ~qyyn uvjpzm~pyyv!

�PF ����� 0 ����&:!&��PF ���!� 3 �;�<&�PF �!����& �	�

�lqjq|qr p upkp mkqz mn mjotk xv �PF p jqs xt�qr ~qyy mn pyyw~pkqu� jq|qr kw
xq uqpyyw~pkqu� 
lmn mn ~yqpryv spnkq{ty� �q zpv pynw ~wjnmuqr pj tjxwtjuqu
xt�qr smkl rq~ypmzpxyq ~qyyn� wr}pjmnqu pn p ymj�qu ymnk pn nlwsj mj �}� ²� 
lq
zpmj ~wzowjqjk mn klq xt�qr ~qyy �PF"�## ������$ ��%� slm~l lwyun klq |pytq �
pju spmkn kw qmklqr wtkotk � pywj} � pju klqj kqrzmjpkq pju ~wzztjm~pkq �
pju �% �tonkrqpz� pywj} �$ � wr qynq rq~qm|q p jqs wtkotk owrk �� pju p jqs
�uwsj�ymj�� �� pywj} �!

�PF"�## ������$ ��%� 0 �;�<&�$ ;���%<&� 1 �% ��� ���&�PF"�## ��� ����$ ��� �&�

�



BufCell

n
m-1

StartCell BufCell . . . .

o

ni n n

o
1 2

1 2 m

m
o =o

�m}trq ²! �t�qr smkl rq~ypmzpxyq ~qyyn

�kprk ~qyyn prq rqnowjnmxyq {wr klq ~rqpkmwj w{ xt�qr ~qyyn!
�����"�## ������� 0 ����&:�� &:�� &������"�## ����� ���� 3 �PF"�## ������� ����1

���� ����&�����"�## ����� ����
� �}prxp}q ~wyyq~kmj}� tjxwtjuqu xt�qr klqj ~wjnmnkn mjmkmpyyv w{ �tnk p nkprk
~qyy!

�"�PF �� � �� 0 :�&�����"�## ������� ���

�����87 	
� ������8 ����7�9� �q ~wjnmuqr pj qj~wumj} w{ jpktrpy jtz�xqrn xpnqu wj �myjqr'n qj~wumj} w{ upkp kvoqn mj klq owyvpum~ ��~py~tytn �~{�
�²���� 
lq muqp mn kw rqorqnqjk p jpktrpy jtzxqr �yw~pkqu� pk p jpzq � pn p
orw~qnn slm~l q�oq~kn ksw jpzqn� npv # pju � � pywj} �� pju klqj orw~qqu kw
qmklqr nvj~lrwjmJq wj � kw nm}jpy kw klq rq~qm|qr klpk klq �|pytq� w{ � mn �� wr
qynq kw wtkotk klq yw~pkmwj �� w{ pjwklqr jpktrpy jtzxqr pywj} # kw nm}jpy klpk
klq |pytq w{ � mn �� 1 ²�

�q�jq klq ~wjnkpjkn ��	
 pju ��"" mj klq {wyywsmj} spv!
��	
��� 0 ��#���&� ;<&�

��""���!� 0 !�#���&#;�<&�&
�m|qj p yw~pkmwj �� ��	
��� mjotkn ksw jpzqn pywj} � kw pkkqzok pj wtkotk
pywj} klq nq~wju w{ klq ksw� klq �Jqrw� ~lpjjqy� �mzmypryv� ��""���!� rq�~qm|qn ksw jpzqn pywj} ! kw pkkqzok pj wtkotk pywj} klq �rnk� klq �nt~~qnnwr�
~lpjjqy� opnnmj} pywj} mk klq yw~pkmwj w{ �� 
ltn sq ~pj rqorqnqjk� q}�� klq
jpktrpy jtzxqr ² pn klq p}qjk

� ����� 0 :����&���""������ ���� 3 ��	
�������&
� |prmqkv w{ woqrpkmwjn wj jpktrpyn ~pj xq uq�jqu� mj~ytumj} puumkmwj� ztykm�oym~pkmwj� pju pn p |qrv xpnm~ wjq klq �~wovmj}� woqrpkmwj

"
(����!� 0 :#%&:�%&�;#%��%<&
�%��&��	
�!�1
#%��%�&:!%&���""�!%�!� 3 "
(���%�!%��

klpk ktrjn p jpktrpy pk yw~pkmwj � mjkw p jpktrpy pk yw~pkmwj !� �uumkmwj ~pj
xq uq�jqu pn {wyywsn!
��� ��%��� �!� 0 :#%&:�%&�%;#%��%<&��%��&"
(���� �!��1

�#%��%%�&:!%&���""�!%�!� 3 ��� ��%%��� �!%���

�



� � �	�	���gf�f�
ij klmn nq~kmwj sq mjkrwut~q klq yw}m~ slm~l sq tnq {wr noq~m{vmj} orwoqrkmqn w{
p}qjkn� 
lq yw}m~ mn p �rnk�wruqr |qrnmwj w{ klq zwupy %�~py~tytn q�kqjuqu smkl
woqrpkmwjn klpk uqn~rmxq mjotk=wtkotk xqlp|mwtr�

���� �nntzq p uqjtzqrpxyq nqk w{ O�������� ������#�� � � ����P#�� "�� "
	 mj klq ��%�~py~tytn prq }qjqrpkqu mj klq {wyywsmj} spv!
" !!0 � 0  � >0  
�&" ��&" " � " "  " ��

��
" ��

�
�"

� � " � � " :� � " :� � " � ���� �:� ����&"��� � �%� ����&"��� �
ij klmn }rpzzpr sq tnq � kw rpj}q w|qr jpzqn� �� pju ~w�jpzqn� �� pju sq
tnq �

�
kw rpj}q w|qr jpzqn� ~w�jpzqn� pju 2 � � ������� {wrztyp mn wjq smkl

nkrm~k pykqrjpkmwj xqksqqj �krpjnmkmwj� zwupymkmqn �w{ klq nlpoq ��
�
" wr ���"�

pju �mw� zwupymkmqn �w{ klq nlpoq � � "� � � "� :� � "� wr :� � "�� slqrq
sq pynw rq�tmrq klpk pjv wtkqrzwnk zwupy woqrpkwr xq p krpjnmkmwj zwupymkv�
�67 �M��7L4�79 
lq ypj}tp}q mn xpnqu wj p �rnk�wruqr zwupy %�~py~tytn
smkl jpzq q�tpymkv pju mjq�tpymkv� tjm|qrnpy pju q�mnkqjkmpy jpzq �tpjkm�~p�kmwj� xwwyqpj ~wjjq~km|qn �pju� ��� pju �wr� ��� zwupy woqrpkwrn ��

�
pju

���� pju �oprpzqkrmnqu� yqpnk �%� pju }rqpkqnk �:� ��qu owmjkn� � ����# {wrztyp
mn p {wrztyp mj klq {rp}zqjk smkl jqmklqr ��qu owmjkn jwr orqum~pkq |prmpxyqn�
�j �#�������� {wrztyp mn p {wrztyp mj klq �rnk�wruqr ypj}tp}q w{ q�tpymkv �w|qrjpzqn�� ik mn w{kqj ~wj|qjmqjk kw krqpk qyqzqjkprv {wrztypn um�qrqjkyv {rwz
wklqr {wrztypn pn klqv uw jwk uqoqju wj klq p}qjk xqmj} orqum~pkqu�


lq ~wjjq~km|qn � �� � �� :� �� pju :� � prq tnqu {wr mjotk� {rqq wtkotk�
mjotk w{ p {rqnl jpzq� pju xwtju wtkotk� rqnoq~km|qyv� �wr mjnkpj~q� � � "
orqum~pkqn pj pxnkrp~kmwj pju mn kp�qj kw zqpj klpk� slqj pooymqu kw klq jpzq
�� klq rqntykmj} p}qjk npkmn�qn "� �xnqr|q klpk � mn jwk xwtju mj � � "�
�mzmypryv � � " orqum~pkqn p ~wj~rqkmwj kqrz� pju nkpkqn klpk klq kqrz mn w{
klq nlpoq ; <" nt~l klpk � pju  prq q�tpy pju " lwyun w{ klq ~wjkmjtpkmwj�
�wr xwtju wtkotkn klq woqrpkmwj :� � " mn tnqu� 
lq woqrpkmwj :� � "
spn mjkrwut~qu mj p nym}lkyv um�qrqjk nlpoq mj �²�� 
lmn ~wjjq~km|q orqum~pkqn
pxnkrp~kmwjn pju zqpjn klpk slqjq|qr klq p}qjk xqmj} orqum~pkqu mjotkn p
jpzq � slm~l mn {rqnl klqj " lwyun w{ klq ~wjkmjtpkmwj� �wkl klq zwupymkmqn
:� � " pju :� � " xmju � mj "� 
lq nvjkp� orqnqjkqu lqrq um|wr~qn lpjuymj} w{
krpjnmkmwj ypxqyn� wr ntx�q~kn� {rwz lpjuymj} w{ klq oprpzqkqrn� wr wx�q~kn� �j
pykqrjpkm|q slm~l sq rqktrj kw mj zwrq uqkpmy xqyws� mn kw uq|mnq ~wjjq~km|qn mj
klq nkvyq w{ klwnq tnqu xv �myjqr qk py �²	� slm~l ~wzxmjq klq ksw� mj zwupymkmqn
slm~l rq�q~k p~kmwj ~popxmymkmqn zwrq umrq~kyv�
�����87 �
� 
lq {wrztyp

�:� ���&���: � � �
!&! �� �!�����
q�orqnnqn w{ pj p}qjk klpk mk ~pj oqr{wrz p xwtju wtkotk w{ p  pywj} ~lpjjqy
�� �{kqr klmn slqjq|qr p ! mn rq~qm|qu pywj}  klq ~wjkmjtpkmwj npkmn�qn � �!��

�



A4�B4�C9� 
7�7�L79 �q tnq � kw rpj}q w|qr G:�%I� pju ��� kw rpj}q w|qr klq
zwupymkmqn ��

�
pju ���� �wrztypn prq ~wjnmuqrqu wjyv to kw pyolp�rqjpzmj} w{

xwtju orqum~pkq pju jpzq |prmpxyqn� �pzq xmjuqrn prq klq �rnk�wruqr �tpjkm��qrn� klq xwtju wtkotk ~wjjq~km|q� pju klq ��qu owmjk woqrpkwrn� �wr mjnkpj~q�
mj �:� �$��&"��$ �� jpzqn mj $ w~~tr {rqqyv pju jpzqn mj $� xmju klqmr w~~trrqj~qn
mj "� �q ~pj smklwtk ywnn w{ }qjqrpymkv pnntzq klpk ��qu owmjk {wrztypn uw
jwk ~wjkpmj {rqq jpzqn� � �������� mn p {wrztyp klpk uw jwk ~wjkpmj {rqq w~~tr�rqj~qn w{ orqum~pkq |prmpxyqn� �jyqnn wklqrsmnq noq~m�qu sq rqnkrm~k pkkqjkmwj
kw nqjkqj~qn�
��7B4L�7 ��B ���7 ��7���7�4M�9 �pzqn nqr|q p uwtxyq rwyq� xwkl
pn ~wjnkpjkn �ksw umnkmj~k jpzqn w~~trrmj} {rqqyv pk klq kwo yq|qy w{ p orw~qnn
kqrz prq rq}pruqu pn umnkmj~k� pju pn |prmpxyqn �nmj~q jpzqn ~pj xq xwtju pju
mjnkpjkmpkqu�� � ���� �����O�������� mn p zpoomj} � ! # � # slm~l pnnm}jn
jpzqn �pn |pytqn� kw jpzqn �pn |prmpxyqn�� �q rq�tmrq w{ jpzq mjkqrorqkpkmwjn
� klpk # � �������� mn pj mj�jmkq nqk� � jpzq  " # mn npmu kw xq F ���� F�� � m{
 >" ��������� pju �G H�I mn klq toupkq w{ � klpk zpon � kw  pju wklqrsmnq p~kn
pn � � �qk : &� 0 �G H I� pju m{ # 0 G�%� & & & ��'I klqj :#&� 0 :�%& R R R &:�'&� �
�xnqr|q klpk klq woqrpkmwj : &� mn }qjqrpyyv wjyv pooymqu kw � {wr slm~l  mn
{rqnl� �pzq mjkqrorqkpkmwjn prq q�kqjuqu kw p~kmwjn xv klq ~yptnq ��2 � 0 2 �

�rqum~pkq |prmpxyqn uqoqju {wr klqmr nqzpjkm~n towj p ymnk w{ pr}tzqjk jpzqn
pju p jpzq mjkqrorqkpkmwj� 
ltn� p orqum~pkq |prmpxyq mjkqrorqkpkmwj ~pj xq
kp�qj kw xq p zpoomj} ������ � $�� Q + � �pon 	 ! �� � $�� 
� � Q + prq wruqrqu
xv � uq�jqu pn ntxnqk ~wjkpmjzqjk ym{kqu owmjksmnq kw {tj~kmwjn�

7���4L9� �84B4� 
lq nqzpjkm~n mn }m|qj mj kqrzn w{ p zpoomj} �"��� Q
+ slqrq � mn p orqum~pkq |prmpxyq mjkqrorqkpkmwj pju � mn p jpzq mjkqrorqkpkmwj�

lq uq�jmkmwj w{ �R� mn }m|qj mj kpxyq �� ij klq ~yptnqn {wr xwtju mjotk pju
xwtju wtkotk klq jwkpkmwj ! F���� zqpjn klpk ! uwqn jwk w~~tr {rqqyv mj jqmklqr
, jwr "� pju ! mn {rqnl {wr � � �wr nqjkqj~qn " klq � mn mzzpkqrmpy� pju sq
pxxrq|mpkq , " �"��� xv , " �"�� � �wzqkmzqn sq srmkq 30� , ! " mj oyp~q
w{ , " �"�� � � nqjkqj~q " mn npmu kw xq ��#�� m{ �"�� 0 + {wr pyy jpzq
mjkqrorqkpkmwjn � � �qjkqj~qn " pju � prq ��P���#���� srmkkqj " � � � m{ {wr pyy
� � �"�� 0 ���� �


lq ~yptnqn {wr klq zwupy woqrpkwrn yqpu kw uqrm|qu jwkpkmwj {wr klq krpjnm�kmwj rqypkmwj!
) �� �� �* m� ) ������ *

) �� : � %&; � �<* m� ) � ������� ���	� *
�q ~pj kltn nmzoym{v klq krpjnmkmwj zwupymkv ~yptnqn mj klq {wyywsmj} nkvyq!

����"��� 0 G) " + 3 �!�,&) 
� ,�! 0 ����� pju , " �"���I&
K���7�4�4M�9 �q mjkrwut~q klq {wyywsmj} uqrm|qu {wrzn!

� ?0 
�&� 0 � � ?0 
�&� >0 �




�� � ���� � �� � 	 
� 
 �  �S�T � �S�T�
�� �� ���� � �� � 	 
� 
 �  �S�T �� �S�T�
�������� � ������������  � � ��
�������� � ������������  � � ��
�� � ���� � ����� � �����
�� � ���� � ����� 
 �����
�������� � �� � 	  � �� !"  >8C  � ������
�������� � �� � 	  �#$ %�$ $� &'()*"  $# � �S�T$>8C S+�T � ������
�������� � �� � 	  � %�,$ #$ %�-$ �� . ()/0&1 ()23"  $# � �S�T$

>8C 4 %�,�5 %�-6 � ������
�7�8���� � �� � 	  � �� !"  ;H=G;?<  � ������
�7�8���� � �� � 	  �#$ %�$ $� &'()*"  $# � �S�T ;H=G;?< S+�T � ������
�7�8���� � �� � 	  � %�,$ #$ %�-$ �� . ()/0&1 ()23"  $

# � �S�T ;H=G;?< 4 %�,�5 %�-6 � ������
�� " ���� � �S�T�  ���S�T��� � ������
�� 9 ���� � �5�6:  �S�T � � >8C : � ������
�4� " ���� � �S�T�  �#�# I@?<: ;H=G;?< ��#��� � ����S4#��T�
�4� 9 ���� � �4��5�6:  �#�# I@?<: >8C :�#��� � ������#����
�; S+�T��� � �S;TS�$ +�T

�S4; S+�T��TS+�T��� � S<�=  = >? S=T�TS�$+�T$ S? S=TS�$ +#T � �����=�;���+#�+��T
�SV; S+�T��TS+�T��� � S@�=  ? S=T > =�TS�$+�T$ S? >< >FEJ?T


pxyq �! �wrztyp nqzpjkm~n

²�



��( ?0 �2 ��
��� ?0 
�&� � � ��"F ?0 ��&� � � ��"� ?0 :� � �

�xnqr|q klpk ��( lwyun w{ orw~qnnqn� ��� w{ �jwj�krm|mpy� pxnkrp~kmwjn� ��"F w{
{rqq wtkotkn pju ��"� w{ xwtju wtkotkn� �qk � rpj}q w|qr klqnq {wtr �kvomj}{wrztypn�� 
sw kvomj} {wrztypn prq npmu kw xq ���O #�������� m{ wjq w{ klqz mn
��� pju klq wklqr qmklqr ��"F wr ��"��

�j pykqrjpkm|q kw klq uq�jmkmwjn w{ � pju � mn kw nqk � ?0 �:� ��&� ����� pju
nmzmypryv � ?0 �%� ��&� ������ 
lqnq uq�jmkmwjn prq qpnmyv nlwsj kw xq q�tm|pyqjk
kw klq wrm}mjpy wjqn mj klq orww{ nvnkqz xqyws�


lq yw}m~ mn ~ywnqu tjuqr jq}pkmwj� pn sq ~pj uq�jq klq woqrpkmwj � xv klq
tntpy �q��wr}pj rtyqn oytn!
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�mkl ~ypnnm~py jq}pkmwj p jtzxqr w{ nkpjupru pxxrq|mpkmwjn ym�q " � � ?0 �"�xq~wzqn p|pmypxyq �xtk wxnqr|q klpk rq~trnmwj |prmpxyqn ~pj mj }qjqrpy wjyv xq
jq}pkqu pj q|qj jtzxqr w{ kmzqn�� 
lqrq swtyu mj ormj~moyq xq jw orwxyqz
mj kp�mj} jq}pkmwj pn ormzmkm|q� �q ~lwwnq jwk kw uw nw� zpmjyv pn p zpkkqr
w{ ~wj|qjmqj~q� pn wklqrsmnq klq orww{ rtyqn� slm~l prq ~ytkkqrqu to qjwt}l pn
klqv nkpju� swtyu xq~wzq q|qj lpruqr kw rqpu�
����8L�8�9 �MB�84479 �wzoprmj} smkl qprymqr pkkqzokn kw uq�jq zwupy
pju kqzowrpy yw}m~n {wr klq ��~py~tytn sq ~wjnmuqr �rnk klq zwupy yw}m~ w{�myjqr�
�prrws� pju �py�qr �²	�� 
lqmr xpnm~ zwupymkmqn prq rqjuqrqu mj wtr {rpzqswr�
pn {wyywsn!
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�q rq{qr kw klqnq woqrpkwrn pn klq ���� zwupymkmqn�� �q yqp|q pnmuq klq mnntq
w{ slqklqr p rqut~kmwj mj klq wklqr umrq~kmwj q�mnkn �w{ zwupy zwjpum~ {wrztypn
kw {wrztypn mj klq yw}m~ w{ �²	��� 
rm|mpyyv klmn mn jwk nw nmj~q klq yw}m~ w{ �²	�
yp~�n p zwupymkv {wr xwtju mjotk� �mkl klq puumkmwj w{ nt~l p zwupymkv klq
zpkkqr mn yqnn qpnmyv rqnwy|qu� lwsq|qr�
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�klqr yw}m~n {wr ��~py~tytn lp|q xqqj orwownqu mj swr� xv �myjqr �²��� �pz
�&�� pju �zpumw pju �pz �²�� ij �²�� uqoqjuqjk ntz pju orwut~k ~wjnkrt~kmwjn
sqrq orwownqu� tnqu pynw mj �&�!
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�q tnq �ormzqu� |qrnmwjn w{ klq �tpjkm�qrn lqrq nw pn jwk kw ~wj{tnq smkl klq
nkpjupru �rnk�wruqr �tpjkm�qrn� �xnqr|q klpk� q|qj mj klq pxnqj~q w{ xwtju
mjotk zwupymkmqn� klq yw}m~n w{ �²�� &� prq nkrm~kyv yqnn q�orqnnm|q klpj klpk w{
�²	� pn klq {wrzqr uwqn jwk nqoprpkq {rqq pju xwtju wtkotk� 
lq zwupymkmqn w{
�²�� �jpyyv� prq qpnmyv uqrm|pxyq pn sqyy� �q yqp|q wtk klq uqkpmyn�
�MC4L�8 �6���L7�49�4M� �j mzowrkpjk orwoqrkv w{ p zwupy yw}m~ nt~l pn
klq wjq ~wjnmuqrqu lqrq mn mkn ~popxmymkv kw nqoprpkq zwuqyn� ij �²	� mk spn
nlwsj klpk klq ��� zwupymkmqn ~wtyu xq tnqu kw ~lprp~kqrmnq p oprkm~typr�
�tmkq nkrwj}� orw~qnn q�tm|pyqj~q ~pyyqu ypkq xmnmztypkmwj q�tm|pyqj~q �~{� �²����
�7��44M� �
	 ���7 A494��8�4M� ���4��87�L7� � xmjprv rqypkmwj � wj
+ mn p #��� ���P#����� m{ )%�)� mzoymqn!

²� i{ )% �� *% pju N mn jwk pj mjotk p~kmwj klqj klqrq mn nwzq *� nt~l klpk
)� �� *� pju *%�*� �

�� i{ )% ������ *% klqj {wr nwzq *� � )� ������ *� pju {wr pyy �!� *%G�!H� I�*�G�!H� I�

lq rqypkmwj � mn p #��� �����P#����� m{ xwkl � pju ��% prq ypkq nmztypkmwjn�
)% pju )� prq #��� ������#��� )% �� )� � m{ )%�)� {wr nwzq ypkq xmnmztypkmwj ��

ij klq nq~wju ~yptnq w{ uq�jmkmwj �	��� klq prmkmqn w{ |q~kwrn � pju �! prq
rq�tmrqu kw ~wmj~muq� �xnqr|q klpk klq nmzoym~mkv w{ klq uq�jmkmwj� xwkl {wr
mjotk pju wtkotk p~kmwjn� rqymqn lqp|myv wj pyolp�~wj|qrnmwj kw p|wmu p~~muqjkpy
~poktrq w{ xwtju jpzqn�

�klqr q�tm|pyqj~qn pooqpr mj klq ��~py~tytn ymkqrpktrq� ���#� �����P#�����
��²��� mn nkrm~kyv sqp�qr klpj ypkq xmnmztypkmwj� ik mn wxkpmjqu xv nspoomj} klq
�tpjkm�~pkmwjn w|qr *� pju �! mj ~yptnq � w{ uq�jmkmwj �	���� 
O�� �����P#�	
���� �²�� mn nkrm~kyv nkrwj}qr klpj ypkq xmnmztypkmwj pju rq�tmrqn klq xmnmztyp�kmwj rqypkmwj kw xq ~ywnqu tjuqr ntxnkmktkmwj� ���P�� �����P#������ �jpyyv� mn
nkpjupru ����� xmnmztypkmwj q�tm|pyqj~q �� pooymqu kw klq ��~py~tytn� 
ltn
}rwtju xmnmztypkmwj p|wmun �tpjkm�~pkmwj qjkmrqyv mj mkn uq�jmj} ~yptnqn� pju
mk mn nkrm~kyv sqp�qr klpj qpryv xmnmztypkmwj q�tm|pyqj~q� �wr p ntxnkpjkmpyyv~wjnkrpmjqu |qrnmwj w{ klq ��~py~tytn� qymzmjpkmj} klq ~wjumkmwjpy� zpk~lmj} �p~wjumkmwjpy w{ klq noq~mpy {wrz 45 � 0  67� ) 7897 ��� pju ~wjkmjtpkmwj tjuqr
wtkotk orq��� mk ~pj xq nlwsj� lwsq|qr� klpk pyy {wtr q�tm|pyqj~qn ~wmj~muq �²���

�q wxkpmj klq {wyywsmj} yw}m~py ~lprp~kqrmnpkmwj rqntyk!
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����� ij �²	� klq yw}m~py ~lprp~kqrmnpkmwj rqntyk mn orw|qu {wr klq yw}m~ ~wj�nkrt~kqu tnmj} q�tpkmwjn� mjq�tpkmwjn� ~wj�tj~kmwj� umn�tj~kmwj� pju klq ���
zwupymkmqn� 
lq pupokpkmwj w{ klmn rqntyk kw klq orqnqjk nqkkmj} mn qpnv pju yq{k
wtk� ik kltn nt�~qn kw nlws klpk pyy {wrztypn mj wtr ypj}tp}q rqnoq~k xmnmz�typkmwj q�tm|pyqj~q mj klq nqjnq klpk m{ 30� ) ! " pju ) �� * klqj 30� * ! "
pn sqyy� 
w ~pkqr {wr ��qu owmjkn klq pnnqrkmwj jqqu kw xq }qjqrpymnqu! �pv p
orqum~pkq mjkqrorqkpkmwj � ���O���� �� m{ slqjq|qr ) " ������ � $�� pju ) �� *klqj * " ������ � $�� kww� �q nlws xv mjut~kmwj mj klq nkrt~ktrq w{ " klpk m{
� rqnoq~kn ��� ) " �"��� � pju ) �� * klqj * " �"��� � 
lq uqkpmyn w{ klmn
mjut~kmwj prq jwk um�~tyk pju yq{k kw klq rqpuqr� �

�v ~wjnkrpmjmj} klq jqnkmj} w{ krpjnmkmwj pju mw zwupymkmqn p nmzmypr ~lpr�p~kqrmnpkmwj w{ qpryv xmnmztypkmwj ~pj xq }m|qj� ij q�q~k klq {wrzpkmwj w{ klq
ypkq mjotk ��� zwupymkv ��� ��� jqqun kw xq orq|qjkqu� pn nlwsj xv �²	��

� ������� 	��gh
g�bhda�
ij klmn nq~kmwj sq }m|q nwzq q�pzoyqn w{ p}qjk orwoqrkmqn klpk ~pj xq noq~m�qu
tnmj} klq pxw|q yw}m~�
�����87 �
� ��7�� �MB�84479� �jq ~pj qpnmyv uqrm|q zwupymkmqn slm~l prq
mjnqjnmkm|q kw klq jtzxqr w{ mjmkmpy 2�krpjnmkmwjn�
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	 ��48BL��B 4��� ��B M���� �{kqj wjq smnlqn kw m}jwrq klq
muqjkmkv w{ jpzqn xqmj} mjotk wr wtkotk!

� " 0 
�&� � "
� " 0 ���&� � "�  :� � "


lmn uq�jmkmwj orqntoownqn klpk � uwqn jwk pooqpr {rqqyv mj "�
�����87 �
� �A��7� ��M�7�479� �q ~wjnmuqr nwzq orwoqrkmqn wjq zm}lk
ym�q kw mzownq w{ p ��~py~tytn xt�qr kp�mj} mjotk pywj} klq ~lpjjqy � pju orw�ut~mj} wtkotk kw klq ~lpjjqy �� 
lq {wrztypn mj klmn q�pzoyq prq utq kw
wp~lmz �prrws �oqrnwjpy ~wzztjm~pkmwj��
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lq muqp mn �tmkq nmzoyq! 
��(��� ����� lwyun tjkmy nwzqklmj} �klq �� mn
mjotk pywj} �� 
lqj �����
P�������� kp�qn q�q~k� 
lmn ��qu owmjk lwyun
mj|prmpjkyv �pywj} 2 pju � krpjnmkmwjn� tjkmy nwzqklmj} mn wtkotk� 
lpk
nwzqklmj} ztnk xq ��

D �M 9���4M�9 M���
 �wjnmuqr klq {wyywsmj} {wrztyp!
���OP
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lq {wrztyp q�orqnnqn� rwt}lyv� klpk pj � ztnk xq mjotk xq{wrq mk ~pj
xq wtkotk� �xnqr|q klpk mj klq ~wjkq�k w{ klq ��~py~tytn klmn }m|qn pj
woqrpkmwjpy zqpjmj} kw klq jwkmwj w{ �P����������� mk ~pj xq krtnkqu klpk
mj{wrzpkmwj qzmkkqu wj � rqpyyv spn rq~qm|qu pywj} ��
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�wr ������	�OP� ����� � ztnk lwyu mj|prmpjkyv� pju slqjq|qr pj � mn mj�otk klqj ��
P������ �� lwyun� 
lq ypkkqr orwoqrkv q�orqnnqn klpk nwzq
krpjnmkmwj mn qjpxyqu� pju slpkq|qr krpjnmkmwj mn kp�qj �pzwj} 2 � � pju
��� qmklqr klq krpjnmkmwj spn pj wtkotk w{ � pywj} � wr qynq ��
P������ ��~wjkmjtqn kw lwyu� 
wsq|qr� nmj~q sq tnq p yqpnk ��qu owmjk q|qjktpyyvklq {wrzqr ~pnq ztnk lwyu� nw � mn q|qjktpyyv wtkotk�
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�����87 �
� ������8 ����7�9� �q smnl kw uq�jq klq orwoqrkv ������w{ �ownnqnnmj} p jpktrpy jtzxqr wx�q~k yw~pkqu pk ��� �qqomj} mj zmju klq
~wj~rqkq rqorqnqjkpkmwjn w{ q�pzoyq ��&� ������ nlwtyu xq q�oq~kqu kw lwyu w{
p orw~qnn ) tjuqr klq {wyywsmj} ~mr~tznkpj~qn!

D ik nlwtyu xq ownnmxyq kw {wr~q ) kw nvj~lrwjmJq pywj} �� m{ jwk mzzqumpkqyvklqj p{kqr pj mjmkmpy jtzxqr w{ 2 nkqon�
D �w nq�tqj~q w{ 2�ypxqyyqu nkqon ~pj umnpxyq pj ��krpjnmkmwj�
D �yy ��krpjnmkmwjn kp�q ksw pr}tzqjkn�
D �lqjq|qr {rqnl jpzqn # pju � prq orw|muqu pywj} � klq {wyywsmj} orwo�qrkmqn smyy lwyu!
D �k yqpnk wjq wtk}wmj} nvj~lrwjmnpkmwj pywj} # wr � mn ownnmxyq� xtk jwk

xwkl�
D �jyv tjprv wtk}wmj} nvj~lrwjmnpkmwjn pywj} #� wr pywj} � prq ownnmxyq�
D �w nq�tqj~q w{ mjkqrjpy nkqon ~pj umnpxyq pj #� wr ��krpjnmkmwj�
D �lqjq|qr p � krpjnmkmwj kp�qn oyp~q� klq rqntyk mn p orw~qnn�
D �lqjq|qr pj #�krpjnmkmwj kp�qn oyp~q p jqs jpzq mn wtkotk� nqr|mj} pn

klq yw~pkmwj {wr klq �orquq~qnnwr w{ ���
�q uw jwk ~ypmz klpk klqnq owmjkn tjpzxm}twtnyv omj uwsj klq mjkqjuqu xq�lp|mwtr w{ �p jpktrpy jtzxqr wx�q~k� � mj {p~k zwnk w{ klq owmjkn pxw|q yqp|q
rwwz {wr uqxpkq� Eqnwy|mj} klmn sq {wrzpymJq klq mjktmkmwj mj klq ��%�~py~tytn�

�q uqn~rmxq klq xqlp|mwtr w{ jpktrpy jtzxqr wx�q~kn pn p nkpkq zp~lmjq
srpooqu mjnmuq p yqpnk ��qu owmjk rq�q~kmj} klq sqyy�{wtjuqujqnn orwoqrkv w{
jpktrpy jtzxqrn� �q orwownq klq {wyywsmj} uq�jmkmwj!
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lq uq�jmkmwj tnqn lm}lqr�wruqr oprpzqkqrn mj p zpjjqr slm~l }wqn xqvwju
klq nvjkp� pn orqnqjkqu mj klq nkprk w{ klmn nq~kmwj� 
wsq|qr� pk klq q�oqjnq
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w{ p zwrq zwjwymklm~ pju yqnn rqpupxyq jwkpkmwj mk mn �tmkq qpnv kw rqsrmkq klq
uq�jmkmwj kw qymzmjpkq klq lm}lqr�wruqr pxxrq|mpkmwjn�


lq muqp w{ klq uq�jmkmwj mn klq {wyywsmj}! �q uqn~rmxq klq xqlp|mwtr w{ p
jpktrpy jtzxqr wx�q~k pn p nwrk w{ nkpkq zp~lmjq {wrzpymJmj} p nwrk w{ jpktrpy
jtzxqr orwkw~wy� 
lq nkpkq zp~lmjq lpn ksw nkpkqn� ���� pju ���%� �tknmuq klq
nkpkq uqn~rmokmwj mn p yqpnk ��qu owmjk� tnqu kw rq�q~k orw}rqnn w{ qjkmrq orwkw~wy
rtjn� 
lq uqn~rmokmwj w{ qp~l nkpkq ztnk xrmj} wtk slpk p~kmwjn prq qjpxyqu�
pju lws� pju mk ztnk uqn~rmxq� nmj~q mk smyy xq tnqu mj p ~wzownmkmwjpy zpjjqr�
{wr qp~l kvoq w{ p~kmwj� slpk klq q�q~k w{ oqr{wrzmj} nt~l pj p~kmwj smyy xq� ij
nq|qrpy ~pnq nktumqn sq lp|q oqr{wrzqu w|qr klq vqprn sq lp|q {wtju klmn nwrk
w{ pxnkrp~k nkpkq uqn~rmokmwj |qrv tnq{ty {wr orw|mj} orwoqrkmqn w{ mj�jmkq nkpkq
nvnkqzn� pju zwrq q�pzoyqn smyy xq }m|qj kwspru klq qju w{ klmn opoqr�

�ws� ntoownq klpk ) ownnqnnqn p jpktrpy jtzxqr wx�q~k yw~pkqu pk �� 
lqj
� mn qjpxyqu pju ~pj xq ntooymqu smkl �rnk p {rqnl # pju klqj p {rqnl � � i{
� mn ntooymqu smkl p � wr pj # slm~l mn ��� {rqnl sq ~pj npv ymkkyq pxwtk klq
xqlp|mwtr w{ klq rqntykmj} nvnkqz� pn tjmjkqjuqu mjkqrjpy ~wzztjm~pkmwjn ~pj
rqntyk� 
lmn mn pj mzowrkpjk owmjk� pju mk mn klq zpmj rqpnwj slv sq lp|q
~lwnqj kw mj~ytuq {rqnl mjotk pn p ormzmkm|q� �wjkmjtmj} klq orwkw~wy qmklqr
# wr � mn w�qrqu� xtk jwk xwkl� i{ � mn w�qrqu klq rqntyk mn p orw~qnn pju klq
orwkw~wy mn kqrzmjpkqu� i{ # mn w�qrqu p jqs yw~pkmwj ! mn wtkotk� pju klq p}qjk
smyy ~wjkmjtq kw xqlp|q pn p jpktrpy jtzxqr wx�q~k yw~pkqu pk !� �wrqw|qr�
xq~ptnq w{ klq yqpnk ��qu owmjk� klq �rnk wokmwj ztnk q|qjktpyyv xq nqyq~kqu� nw
klq jpktrpy jtzxqr wx�q~k mn qjntrqu kw xq sqyy�{wtjuqu�


lq jpktrpy jtzxqr kvoq }m|qj lqrq mn p ~pjumupkq {wr klq kvoq w{ �wjq�nlwk�� wr qolqzqrpy jpktrpy jtzxqrn� ��orqnnmj} p orwoqrkv nt~l pn �� mn klq
yw~pkmwj w{ p jpktrpy jtzxqr wx�q~k {rwz jws tjkmy nwzq {tktrq q|qjk kp�qn
oyp~q� mn pj qpnv qzxquumj} w{ ��� mjkw pj mj|prmpjk� �pjv |prmpkmwjn wj
klq uq�jmkmwj w{ ��� prq ownnmxyq� �wr mjnkpj~q sq zm}lk jwk mjnmnk wj sqyy�{wtjuqujqnn� wr ��� zm}lk xq oqrzmkkqu kw um|qr}q�

� �cdd� 	��b��� �de�� �c����ab
� �#���� ����������� ��������� mn pj pnnqrkmwj w{ klq nlpoq � ) ! " slqrq )
mn pj prxmkrprv orw~qnn pju " mn p ��%�~py~tytn nqjkqj~q� �wr ~qrkpmj nw�~pyyqu�jmkq�~wjkrwy p}qjkn klpk rq{rpmj {rwz ~rqpkmj} jqs orw~qnnqn uvjpzm~pyyv �xvp|wmumj} oprpyyqy ~wzownmkmwjn mj rq~trnm|q ~wjkq�kn� wr klq rqoym~pkmwj woqrpkwr�
klq orwxyqz w{ uq~mumj} |pymumkv w{ ~ywnqu ~wrrq~kjqnn pnnqrkmwjn mn uq~mupxyq �&��

lmn mn utq kw klq {p~k klpk� to kw ~lwm~q w{ jpzqn pju p ymkkyq }prxp}q ~wyyq~�kmwj� klq nkpkq nop~qn w{ �jmkq�~wjkrwy p}qjkn prq �jmkq �&�� �pjv mjkqrqnkmj}p}qjkn� lwsq|qr� {pyy wtknmuq klq ~ypnn w{ �jmkq�~wjkrwy p}qjkn� mj~ytumj} klq
jpktrpy jtzxqr p}qjkn w{ q�pzoyq ��& pju klq tjxwtjuqu xt�qrn w{ q�pzoyq
��	� xq~ptnq orw~qnnqn prq ~rqpkqu uvjpzm~pyyv� ij {p~k mk mn �tnk klmn uvjpzm~
orw~qnn ~rqpkmwj ~popxmymkv klpk mj ~wj�tj~kmwj smkl klq ~popxmymkv w{ ~rqpkmj}pju ~wzztjm~pkmj} jqs jpzqn }m|qn klq ��~py~tytn mkn rqzpr�pxyq q�orqnnm|q
owsqr� pju mk mn pynw klq {qpktrq klpk zp�qn |qrm�~pkmwj um�~tyk�

²�



�4�49 M5 �8M��8 
�7 ���8M��4M� �oorwp~lqn kw |qrm�~pkmwj slm~l
zqrqyv ~lpnq krpjnmkmwjn pju }ywxpy nkpkqn prq tjym�qyv kw xq |qrv nt~~qnn{ty
mj orw|mj} mjkqrqnkmj} orwoqrkmqn w{ jwj��jmkq�~wjkrwy p}qjkn� �wjnmuqr {wr mj�nkpj~q klq tjxwtjuqu xt�qr �PF w{ q�pzoyq ��	� � kqzowrpy orwoqrkv klpk
uqoqjun wj �PF xqmj} ~wjkmjtpyyv pxyq kw mjotk jqs upkp mkqzn smyy }m|q rmnq kw
pj tjxwtjuqu nkpkq nop~q �tmkq krm|mpyyv� pn qp~l mjotk p~kmwj }m|qn rmnq kw klq
~rqpkmwj w{ p jqs ~wzowjqjk orw~qnn� �tk mk zpv pynw xq klpk uqnomkq xqmj}jwj��jmkq�~wjkrwy klq nkpkq nop~q mn mj {p~k xwtjuqu� �n pj q�pzoyq sq zpv~wjnmuqr pjv orw~qnn w{ klq nlpoq

)' � � 0 :�'&"
(���'�  � 3 :�'�%& R R R 3 :�� &��""��� � �%� 3 ��	
���� ���

slm~l ~pj wjyv oqr{wrz p xwtjuqu jtzxqr w{ p~kmwjn uqnomkq klq uvjpzm~
orw~qnn ~rqpkmwj mj|wy|qu mj klq uq�jmkmwj w{ "
(�� 
wsq|qr� klq mjkqrqnkmj}~wrrq~kjqnn orwoqrkv w{ "
(� mn yqnn klq ~wyyq~kmwj w{ � {p~kn klpk �{wr mjnkpj~q�
: &�"
(�� � !� 3 )' � �� rqorqnqjkn p jpktrpy jtzxqr yw~pkqu pk !� xtk rpklqr
klq {p~k klpk "
(�mn kvoq ~wrrq~k� mq� klpk {wr ��� � slm~l rqorqnqjkn p jpktrpy
jtzxqr yw~pkqu pk  � : &�"
(�� � !� 3 �� rqorqnqjkn p jpktrpy jtzxqr yw~pkqu
pk !� �tk klmn ypkkqr pnnqrkmwj mn jwk p ~ywnqu ~wrrq~kjqnn pnnqrkmwj� pju mk mn jwk
smklmj klq n~woq w{ zwuqy ~lq~�mj} kq~ljm�tqn nt~l pn klpk w{ �&� klpk q�oywrq
}ywxpy nkpkq nop~qn nmj~q klq p}qjk q�orqnnmwj xqmj} orqum~pkqu mn woqj�

��7� �M��7L�799 K997�4M�9 �q kltn jqqu kw puurqnn zwrq }qjqrpy �O������������� ���������� klpk pyyws ~wrrq~kjqnn orwoqrkmqn ) ! " kw xq zpuq ~wjum�kmwjpy towj orwoqrkmqn w{ klq oprpzqkqrn w{ ) �nt~l pn! � rqorqnqjkn p jpktrpy
jtzxqr yw~pkqu pk  �� 
lmn ~pj }m|q p lpjuyq wj uvjpzm~ orw~qnn ~rqpkmwj mj
klq {wyywsmj} spv! �toownq klq }wpy mn kw orw|q p ~wrrq~kjqnn pnnqrkmwj w{ klq
nlpoq

� ) ! "& ���
�nntzq klpk ) mj|wy|qn uvjpzm~ orw~qnn ~rqpkmwj pju klpk klrwt}l p jtzxqr
w{ nkqon klq orww{ }wpy ��� mn �rqut~qu� kw wjq klq nlpoq

� ) 3 * ! � ��

�wr mjnkpj~q ) zpv xq klq p}qjk �PF � � w{ q�pzoyq ��	� 
lq muqp jws mn kw
pooyv p ~tk� }tqnnmj} p orwoqrkv � kw lwyu w{ ) � pju klqj rqut~q �� kw klq
orww{ }wpyn

� ) ! � �²��
pju

� ! � � � 3 * ! � �²²�
rqorqnqjkmj} klq pnnqrkmwj klpk � lwyun wj � 3 * ~wjumkmwjpy towj � lwyumj} wj
�� �pv� {wr mjnkpj~q� klpk sq ~pj ~lwwnq � 0 " slm~l ktrjn wtk kw xq klq ~pnq
mj zpjv q�pzoyqn� 
lqj klq orww{ }wpy �²�� mn pj mjnkpj~q w{ ��� pju mk zpv~wjnq�tqjkyv xq klpk klq ntx}wpy �²�� {wr klmn rqpnwj ~pj xq umn~lpr}qu� i{ mj
ktrj * uwqn jwk mj|wy|q uvjpzm~ orw~qnn ~rqpkmwj klq orwxyqz �w{ uqpymj} smkl
klmn {qpktrq� zpv lp|q xqqj rqnwy|qu� pju m{ mk uwqn sq smyy spjk kw mkqrpkq klq
poorwp~l� �qqomj} mj zmju klpk sq jws lp|q kw uqpy smkl zwrq }qjqrpy woqj
~wrrq~kjqnn pnnqrkmwjn�

²�



��� ����� �	
�����
ij ��� klmn muqp spn swr�qu wtk {wr ���� � uqym~pkq mnntq mj }qjqrpymnmj} klq
poorwp~l kw klq ��~py~tytn mn lws kw uqpy smkl orm|pkq jpzqn� jpzq }qjqrpkmwj�
pju n~woq q�krtnmwj� ij }qjqrpy wjq smyy smnl kw |qrm{v orwoqrkmqn w{ p orw~qnn
:�&) ��� rqypkm|q kw p orwoqrkv � w{ �� � ztnk xq pyywsqu kw uqoqju wj ��
�wjnmuqr {wr mjnkpj~q klq orwoqrkv klpk : &�"
(�  ! 3 �� mn p jpktrpy jtzxqr
yw~pkqu pk ! }m|qj klpk � mn p jpktrpy jtzxqr yw~pkqu pk  � �tk m{ sq kp�q pyolp�~wj|qrnmwj {wr }rpjkqu klqj : &�"
(�  ! 3 �� nlwtyu xq mjumnkmj}tmnlpxyq {rwz
: � &�"
(�  � ! 3 �� orw|muqu jw jpzq ~ypnlqn prmnq� pju klq uqoqjuqj~v towj  mn ywnk� �q kltn jqqu p zq~lpjmnz kw �{rqqJq�  kw q�kqju mkn n~woq kw ~w|qr pynw
{wrztypn kw klq yq{k w{ klq ktrjnkmyq� ij �²� sq nt}}qnkqu pjjwkpkmj} klq ktrjnkmyq
smkl p �rqnkrm~kmwj nqk� # {wr klmn otrownq� �q prq {wyywsmj} klmn nt}}qnkmwj lqrq�

ltn �tu}zqjkn kp�q klq zwrq }qjqrpy {wrz � ! � �� ) ! " slqrq # mn p �jmkq
nqk w{ jpzqn smkl p n~woq q�kqjumj} w|qr xwkl ) pju � � xtk ��� w|qr "� ij
{p~k p |qrv nmzmypr pjjwkpkmwj spn mjkrwut~qu pyrqpuv xv �kmrymj} �²��� 
qrq�
lwsq|qr� klq pjjwkpkmwj lpn p nwzqslpk uqqoqr {tj~kmwj� utq kw klq rm~lqr
jpzq umn~moymjq w{ klq ��~py~tytn�
�7�� ���4��879 ��B M�7� 7��9 �q{wrq uq�jmj} {wrzpyyv klq jwkmwj w{
�tu}zqjk pju mkn nqzpjkm~n wxnqr|q klpk sq jqqu kw q�kqju klq xpnm~ nvjkp� w{
klq ��~py~tytn kw woqj kqrzn� �q tnq �� � � pju � pn kqrz |prmpxyqn �kw rpj}qw|qr orw~qnnqn� pxnkrp~kmwjn� pju ~wj~rqkmwjn�� 
qrzn mj + � -� wr / zpv {rwz
jws wj xq woqj� m�q� mj|wy|q kqrz |prmpxyqn� � �#���� ���� smyy xq p kqrz slm~l
uwqn jwk ~wjkpmj kqrz |prmpxyqn �xtk mk zpv ~wjkpmj {rqq jpzqn�� �q tnq  kw
rpj}q w|qr + �- � / �


lq ~wjnmuqrpkmwj w{ woqj kqrzn pynw yqpun tn kw q�kqju klq ��~py~tytn nvjkp�nym}lkyv� xv pyywsmj} klq oprpyyqy ~wzownmkmwj woqrpkwr kw xq pooymqu jwk wjyvkw orw~qnnqn xtk pynw kw pxnkrp~kmwjn pju ~wj~rqkmwjn �~{� �²���� 
lmn mn uwjq xvrqsrmkmj} �slqrq nvzzqkrm~ |qrnmwjn prq pnntzqu kw xq puuqu mzoym~mkyv�!
��� �,� 3 ) � �� ��, 3 ) �

�: �!%&; �!�<.� 3 ) � : �!%&; �!�<�. 3 ) �
��� �,� 3 �: �!%&; �!�<.� � : �!%&�,G �!�H� I 3 .�

�q pnntzq klpk nvzzqkrm~ |qrnmwjn w{ klqnq rqsrmkq rtyqn prq puuqu mzoym~mkyv�pju pooqpy kw pyolp�~wj|qrnmwj kw orq|qjk |prmpxyq ~poktrq pn q|qr�
�7��44M� �
� �A�94L ��BC�7�9� �84B4�� � ����� �P������ mn pj q��orqnnmwj w{ klq {wrz

� ��  ! � �²��
slqrq

²� � 0 G�% ! "%� & & & ��' ! "'I mn p �jmkq nqk �w{ ���P�O������ nt~l klpk klq "�prq nqjkqj~qn� ² � � � ��
�� # 0 G�%� & & & ���I mn p �jmkq nqk w{ jpzqn� klq ����������� ����
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	� � 0 G�%� & & & ��SI mn p �jmkq nqk w{ nqjkqj~qn� pju
&�  mn pj woqj kqrz�

�j p}qjk |prmpxyq � w~~trn {rqqyv mj � ��  ! � m{ qmklqr � w~~trn {rqqyv mj  wr
� ~wjkpmjn pj pnntzokmwj wj �� mq� pj pnntzokmwj w{ klq nlpoq � ! "�

�wr klq nqzpjkm~n jpzq mjkqrorqkpkmwjn � prq q�kqjuqu kw }qjqrpy ntxnkmkt�kmwjn xv zpoomj} xwkl jpzqn kw jpzqn pju kqrz |prmpxyqn kw ~ywnqu kqrzn� ij
uwmj} nw klq nqkn w{ jpzqn pju w{ kqrz |prmpxyqn prq pnntzqu kw xq umnkmj~k�
�q ~pj klqj q�kqju :#&� kw ntxnkmktkmwjn xv rqnkrm~kmj} � kw jpzqn� 
lqj� klq
�tu}zqjk � ��  ! � mn ��#�� �wr ��P�� srmkkqj � 30�  ! �� m{ {wr pyy ntxnkmkt�kmwjn � � m{ 30���� ����� ! "� {wr pyy � ! ² � � � �� klqj 30� :#&� �� ! �� {wr nwzq
� ! ² � � �!�
�M�4M� �wr nqkn nt~l pn �� #� pju � sq tnq p nkpjupru nq�tqj~q�ym�q jw�kpkmwj� srmkmj} q}� ���% ! "%��� ! "� mj oyp~q w{ � � G�% ! "%��� ! "�I�wr � ��� , ! �%��� mj oyp~q w{ � �� , ! �% � �� � �wr p xpnm~ �tu}zqjk
��� ! " ��  ! �� m{ " mn qyqzqjkprv �nw klpk klq lwyumj} w{ " uwqn jwk uqoqju
wj ��� sq pyyws klq �tu}zqjk kw xq pxxrq|mpkqu xv ��" ��  ! ��
�79�4L4M�9 
79 ��B 
LM�4�C 
lq owmjk pyrqpuv zpuq ~wj~qrjmj} n~woq
w{ rqnkrm~kmwj nqkn uqnqr|qn kw xq rqmkqrpkqu� �xnqr|q klpk mj p �tu}zqjk w{ klq
nlpoq � ! " ��  ! � xwkl "�  pju � zpv zqjkmwj �� �qk � xq pj prxmkrprvjpzq mjkqrorqkpkmwj� pju ntoownq klpk 30���� �

��� ! "� 
lqj w~~trrqj~qn w{ �mj " rq{qr� xq~ptnq w{ klq tnq w{ klq jpzq mjkqrorqkpkmwj :�&� � kw w~~trrqj~qn
w{ � mj ����� �wrqw|qr� jw wklqr jpzq w~~trrmj} mj " ~pj xq ~wj{tnqu smkl
� mj ����� ij {wrzmj} :�&� �� klq �'n mj  pju klq �'n mj ���� prq muqjkm�qu
�klqv prq q�tpy�� �j � w~~trrmj} mj � � wj klq wklqr lpju� ~pj� klrwt}l � � xq
muqjkm�qu smkl wr umnkmj}tmnlqu {rwz pjv jpzq w~~trrmj} {rqqyv mj :�&� ��� xtk
mj klpk p}qjk � mknqy{ mn xwtju� �w klq n~woq w{ � mj � ! " ��  ! � q�kqjun kw
 pju "� xtk ��� kw � � 
lmn mn rq�q~kqu mj klq orww{ nvnkqz xqyws xv klq rtyq
��������
��	 
 ��� ����� �� �� �
�� �������
�q jws ktrj kw klq orwxyqz w{ orw|mj} |pymumkv w{ xpnm~ �tu}zqjkn� rqnkrm~kmj}pkkqjkmwj {wr jws kw klq zwupy {rp}zqjk� � orww{ nvnkqz smyy ~wjnmnk w{ p
jtzxqr w{ ~yqpryv umn~qrjmxyq oprkn!

²� � }rwto w{ nkrt~ktrpy rtyqn }w|qrjmj} pnoq~kn ym�q klq mjkrwut~kmwj pju
tnq w{ pnntzokmwjn�

�� � }rwto w{ yw}m~py rtyqn kw uqpy smkl ~wjjq~km|qn ym�q ~wj�tj~kmwj� umn�tj~�kmwj� pju klq �tpjkm�qrn�
	� � }rwto w{ rtyqn {wr jpzq q�tpymkv pju mjq�tpymkv�
&� � }rwto w{ rtyqn {wr klq orw~qnn zwupymkmqn �N

�
pju �N��
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�� � }rwto w{ rtyqn {wr klq mjotk=wtkotk zwupymkmqn � � "� � � "� :� � "
pju :� � "�


lq �rnk klrqq }rwton w{ rtyqn prq xpnqu wj p nkpjupru nq�tqjk�nkvyq {wrzpymnp�kmwj w{ �rnk�wruqr yw}m~ smkl q�tpymkv� 
lq pupokpkmwj mn jwk ~wzoyqkqyv krm|mpy�
lwsq|qr� utq kw klq orqnqj~q w{ p}qjk kqrzn pju |prmpxyqn� pju rqnkrm~kmwj nqkn�
�j mzowrkpjk pju uqym~pkq mnntq ~wj~qrjn klq ~lwm~q w{ rtyqn kw mj~ytuq pn ormzm�km|q� �tr nkrpkq}v lqrq mn kw mj~ytuq wjyv rtyqn klpk prq jqququ mj p ~wzoyqkqjqnn
pr}tzqjk� xtk mk mn orwxpxyv tnq{ty kw xqpr mj zmju klpk klmn mn {pr yqnn ~yqpr~tk
pju uq�jmkm|q p ~rmkqrmwj klpj zpv xq klwt}lk pk �rnk }ypj~q� pju wklqr yqnn
kpj}mxyq ~rmkqrmp ym�q �qyq}pj~q�� wr �wrklw}wjpymkv� prq mzowrkpjk kww mj klq
uqkpmyqu {wrztypkmwj w{ rtyqn�

�q }w klrwt}l qp~l }rwto w{ rtyqn mj ktrj�
��� ���	��	��� �	��
�q �rnk lp|q p zmjmzpy nqk w{ rtyqn {wr mjkrwut~mj} pju pooyvmj} pnntzokmwjn�
jpzqyv klq muqjkmkv� sqp�qjmj}� pju klq ~tk� xqprmj} mj zmju klpk mj }qjqrpy
klqnq rtyqn prq p�q~kqu xv klq orqnqj~q w{ rqnkrm~kmwj nqkn!

���
R

��� ! " ��� � ! "��

�����
� ��  ! �

��� ! " ��  !� �����
� ��  !�
� ��  ! � ��

�n klq �� #� pju � prq nqkn jw rtyqn {wr ~wjkrp~kmwj pju oqrztkpkmwj prq jqququ�
�q ~wzzqjk wj klq jqqu {wr sqp�qjmj} ypkqr� 
lq ~tk rtyq ~wzqn mj klrqq
�p|wtrn� 
lq �rnk� ������� mn qnnqjkmpy kw p~~wzwupkq rqpnwjmj} wj p}qjk
nkrt~ktrq pju mk mn jwk mj }qjqrpy qymzmjpxyq�

������
��# F ���� ��� ) ! " ��� ! " ��  ! �

� ��  G)H�I !�
�� >" ��

�q lqrq mjkrwut~q ksw jqs omq~qn w{ nlwrklpju� srmkmj} � >" � {wr klq ~wjumkmwj
klpk � uwqn jwk ~wjkpmj pj pnntzokmwj wj �� pju # F ���� {wr pj qyqzqjkprv{wrztyp q�orqnnmj} klpk pyy jpzqn mj # prq umnkmj~k {rwz qp~l wklqr� pju {rwz
pjv jpzq w~~trrmj} mj � wr ��


w myytnkrpkq klq ~wzoym~pkmwjn mj|wy|qu mj klq �rnk ~tk rtyq pnntzq klpk
klq �tu}zqjkn ��# F ���� ��� ) ! " pju ��� ! " ��  ! � prq |pymu� pju klpk p
ntxnkmktkmwj � mn }m|qj nt~l klpk pyy pnntzokmwjn mj � prq |pymupkqu {wr klq jpzq
mjkqrorqkpkmwj :#&� � 
lq ntxnkmktkmwj :#&� |pymupkqn pynw klq ~wjumkmwj # F ���� �
nw sq ~pj ~wj~ytuq klpk 30���� )� ! "� �ws � uwqn jwk w~~tr mj � nw � ~pj xq
q�kqjuqu kw klq ntxnkmktkmwj �� 0 �G)�H�I 0 G)H�I� slm~l |pymupkqn xwkl �
pju � ! " {wr klq rqnkrm~kmwj nqk #� �tk klqj 30� :#&� G)H�I��� ! � pn rq�tmrqu�


lq nq~wju ~tk rtyq smyy xq jqququ slqj sq ~wzq kw ~wjnmuqr yw}m~py ��quowmjkn pju umn~lpr}q xv ywwo kqrzmjpkmwj xv orw|mumj} }prxp}q ~wyyq~kmwj w{

��



rqnkrm~kmwjn klpk prq jw ywj}qr tnqu� �wr klq zwupy {rp}zqjk� lwsq|qr� ����
�� mn puzmnnmxyq� pn ~pj xq nqqj {rwz klq ~wzoyqkqjqnn orww{ xqyws�

������
��#� F ���� ���  ! " ��� ! " ��� � ! �

� ������  ! � �� >" ��#% � #� 0 ��


qrq #� F ���� mn tnqu mj klq nqjnq w{ rq�tmrmj} pynw jpzqn mj #� kw xq umnkmj~k {rwz
jpzqn mj #%� 
w nqq klq nwtjujqnn w{ klmn rtyq pnntzq ��#� 	��#� 30��  ! "�
��� ! " 30�� � ! � � pju #% � #� 0 �� �qk � xq }m|qj nt~l klpk ����� mn p orw~qnn
{wr pyy � ! ² � � � ��� �nntzq klpk ���� " �"���:#%&:#� &�� slqjq|qr � 0 �� �
�v klq �rnk pnntzokmwj� :#%&�)�� " �"��:#� &��� �tk klqj :#�&:#%&�)�� 0
:#%&:#� &�)�� " ���� pn uqnmrqu�


lq klmru ~tk rtyq mn klq {wyywsmj}!

������
� ��  ! "�� ��� ! " ��� � ! �

� ��  !�

slqrq � uwqn jwk w~~tr mj �� �wr klq zwupy {rp}zqjk ������ mn puzmnnmxyq�
�q ~wj�q~ktrq klpk klmn mn jwk nw mj }qjqrpy� 
wsq|qr {wr # 0 �� klq rtyq ����
�� mn uqrm|pxyq �tmkq qpnmyv tnmj} klq yw}m~py rtyqn mjkrwut~qu mj klq {wyywsmj}nq~kmwj�

�mjpyyv sq jqqu klq {wyywsmj} rtyq kw rq�q~k klq n~womj} rtyq {wr rqnkrm~kmwj
nqkn!

������� �� ���  � !�
� ��  ! �

slqrq � ! # � # mn mj�q~km|q� klq rpj}q w{ � mn umn�wmjk {rwz �F���� � F�� � �F������#� pju klq ownk��mj} w{ � mn klq q�kqjnmwj w{ � kw p}qjkn� rqnkrm~kmwj nqkn�
pju pnntzokmwj nqkn �� �klqr ntxnkmktkmwj rtyqn nt~l pn mj�q~km|q ntxnkmktkmwjn
w{ tjrqnkrm~kqu jpzqn� wr w{ kqrz |prmpxyqn� prq puzmnnmxyq�
��� ������ �	��
�n p �rnk poorw�mzpkmwj sq rq�tmrq nkpjupru rtyqn {wr mjkrwut~mj} qyqzqjkprv~wjjq~km|qn kw klq yq{k pju kw klq rm}lk�

�����
��� ! "�� ! � ��  ! �
��� ! " �� ��  !� �����

� ��  ! "�� � ��  ! � ��
� ��  ! " �� ��

����
��� ! " ��  ! � ��� ! � ��  !�

��� ! " � ��  !�

����
� ��  ! "�� ��
� ��  ! " � ��

�
���
��� ! "G H�I ��  ! �
��� ! 
�&" ��  ! � �
���

� ��  ! "��
� ��  ! 
�&"�� �� {rqnl�

�����
��� ! " ��  !�
��� ! ��&" ��  ! � �� {rqnl� �����

� ��  ! "G H�I��
� ��  ! ��&"&�

�²



ij klq rtyqn 
�� pju ��� sq tnq � F���� pn p nlwrklpju {wr klq ~wjumkmwj klpk
� mn jwk {rqq mj klq ~wj~ytnmwj �tu}zqjk pju� mj klq ~pnq w{ ���� jqmklqr uwqn �w~~tr mj #�

�mj~q klq yw}m~ mn ~ywnqu tjuqr ~ypnnm~py jq}pkmwj sq {trklqr jqqu rtyqn q�}� kw
rq�q~k klpk ~wjkrpum~kwrv pnntzokmwjn ~pj xq zpuq }w|qrjmj} klq npzq p}qjk
|prmpxyq� �q nt}}qnk klq {wyywsmj} ksw rtyqn� yq{k pju rm}lk umyqzzp!

�����
��� ! " ��  !� ��� ! �" ��  !�

� ��  ! �

�����
� ��  ! "�� � ��  ! �"��

� ��  ! �

sw {trklqr rtyqn prq jqququ kw rq�q~k klq {p~k klpk qyqzqjkprv {wrztypn uw
jwk uqoqju wj klq p}qjk kqrz xqmj} orqum~pkqu!

�����
��� ! " ��  ! �
��� ! " ��  ! � �����

� ��  ! "
� ��  � ! "

slqrq xwkl rtyqn rq�tmrq klpk " mn qyqzqjkprv�
�7��� �
	 ��� F�##����� �P#�� ��� �������#��

���
� ��� � ! "��

��� ! �" ��� � ! �
���

��� ! " ��� � !�
� ��� � ! �"��

����� �pnv uqrm|pkmwjn tnmj} sqp�qjmj} pju umyqzzp� �

��� �	�� �� ��	����� ��
 ���	�����
�wr q�tpymkv pju mjq�tpymkv sq nt}}qnk {wtr p�mwzn pju wjq rtyq w{ mj{qrqj~q�

lq {wtr p�mwzn� �rnk� q�orqnn klq {wyywsmj} orwoqrkmqn!

²� �pzqn prq q�tpy kw klqznqy|qn�
�� �|qj ownnmxyv rqnkrm~kqu jpzqn prq q�tpy kw klqznqy|qn�
	� � jpzq ~pj jwk xq muqjkm�qu smkl p jpzq mj klq rqnkrm~kmwj nqk tjyqnn mk

mn kq�ktpyyv muqjkm~py�
&� 
lqrq prq mj�jmkqyv zpjv jpzqn�


lq puumkmwj mn p rtyq w{ ntxnkmktkmwj w{ q�tpyn {wr q�tpyn�
�����

R
� ��  ! � 0 ���

����� R
�� � >0 � ��  ! �

������
R

��� ! � 0  ����  !� �� >0  �

��



������
R

� ��  ! � & >0 �% � R R R �  >0 �'��

������ �G H!I ��  G H!I ! �G H!I
�G�H!I�� 0  ��  G�H!I ! �G�H!I

���  >" #�

w nqq klq nwtjujqnn w{ ������ wxnqr|q klpk mk ~pj jwk nmztykpjqwtnyv xq klq
~pnq klpk 30������� �

��� ! � 0  pju klpk � pju  prq umnkmj~k jpzqn� �xnqr|q
pynw klpk klq rtyq ����� mn jqququ wjyv {wr � " #� �q jwkq klq uqrm|pxmymkv w{ p
jtzxqr w{ tnq{ty orww{ rtyqn�
�7��� �
� ��� F�##����� �P#�� ��� �������#��

������
R

�� � 0  ��  ! � 0  �� ���  >" #�

��������
R

��" ��  ! "�� �" qyqzqjkprv� {j�"� � # 0 ��

������ �G H�I ��  G H�I ! �G H�I
� ��  ! � >0  �� ���  >" #�

������
� ��  !  0 ���
� ��  ! � 0  ��

���� � ��  ! � 0  �� � ��  !  0 !��
� ��  ! � 0 !��

������ � ��  ! � >0  ��
� ��  !  >0 ���

������ � ��  ! � >0  �� � ��  !  0 !��
� ��  ! � >0 !��

����� ������! �nq ������ pju ������
��������! �nq ����� pju klq umyqzzp rtyqn pywj} smkl klq yw}m~py rtyqn pju
nkrt~ktrpy mjut~kmwj mj "�
������! �nq ������ sqp�qjmj}� ��������� pju �������
������! 
lmn ~pnq mn nym}lkyv zwrq uqym~pkq klpj klq orq|mwtn wjqn� �q orw|q
� ��  !  0 ��� }m|qj p orww{ w{ � ��  ! � 0  ��� �mrnk wxnqr|q klpk
� �� � 0  �  0 ��� xv sqp�qjmj}� 
lqj wxnqr|q klpk � ���  0  �� nw klpk
�� � 0  ���  0 ��� xv ������� 
lqj klq orww{ mn ~wzoyqkq xv �������

lq rqzpmjmj} uqrm|pkmwjn prq qpnv q�qr~mnqn� �

�	



��� �	�� �� ��������� �
������
�q klqj prrm|q pk klq rtyqn {wr klq zwupymkmkqn ��

�
pju ���� �rww{ }wpyn mj klmn

~pnq lp|q klq {wyywsmj} nlpoq!
� ��  ! ���" �²	�

slqrq ��� mn tnqu pn p smyu~pru rpj}mj} w|qr ��
�

pju ���� �xnqr|q klpk klmn
nlpoq mn jwk �tmkq pn }qjqrpy pn sq swtyu smnl mk kw xq� Epklqr sq swtyu
spjk kw oqrzmk nqkn w{ zwupy {wrztypn kw klq rm}lk w{ klq ktrjnkmyq mjnkqpu w{
klq nmj}yq {wrztyp oqrzmkkqu lqrq� 
lq rqnkrm~kqu {wrzpk �²	� mn ~lwnqj {wr klq
{wyywsmj} rqpnwjn!

²� �wupy orww{ rtyqn {wr zwrq }qjqrpy ztykm�~wj~ytnmwjqu �tu}zqjkn swtyu
xq~wzq tjutyv ~wzoym~pkqu�

�� 
lq rqnkrm~kqu {wrzpk nt�~qn {wr xwkl klq q�pzoyqn pju klq sqp� ~wz�oyqkqjqnn rqntykn slm~l sq orqnqjk lqrq�

lq krpjnmkmwj ~popxmymkmqn w{  mj �²	� prq uqkqrzmjqu xv klq nkrt~ktrq

w{  p~~wrumj} klq woqrpkmwjpy nqzpjkm~n }m|qj qprymqr� pju p~~wrumj} kw klq
pnntzokmwjn zpuq mj � wj |prmpxyqn w~~trrmj} {rqqyv mj  � �n klq woqrpkmwjpy
nqzpjkm~n mn uqkqrzmjqu xv mjut~kmwj mj klq nkrt~ktrq w{  mk mn lpruyv ntrormnmj}klpk mj }qjqrpy klq jtzxqr w{ rtyqn }w|qrjmj} orww{ }wpyn w{ klq nlpoq � ��  !
�N�"%� & & & � �N�"' uqoqjun wj klq jtzxqr w{ ormzmkm|q woqrpkwrn� pju {wr qp~l
woqrpkwr� klq jtzxqr w{ woqrpkmwjpy nqzpjkm~n rtyqn w{ nq~kmwj � uqkqrzmjmj}mkn xqlp|mwtr�

�q klqj orw~qqu xv mjut~kmwj mj klq nkrt~ktrq w{ klq rm}lk lpju p}qjk kqrz
xqmj} orqum~pkqu kw }m|q rtyqn klpk nlws lws �kvom~pyyv zwupy� xtk mj nwzq
~pnqn �tmkq }qjqrpy� orwoqrkmqn w{ pj p}qjk smkl p noq~m�~ wtkqrzwnk ~wjjq~km|q
~pj xq mj{qrrqu mj kqrzn w{ orwoqrkmqn w{ mkn mzzqumpkq ~wjnkmktqjkn�
�7�� ��4��879 
lq ~pnq {wr  p |prmpxyq ~wrrqnowjun kw klq zwjwkwjm~mkvrtyq {pzmympr {rwz nq�tqjk�nkvyq {wrzpymnpkmwjn w{ zwupy yw}m~!
���!������ 	$
 � �$� � �,$ � � � $
 � � �� 
 � �,$ � � � $��

	$� � ��! ��$� � 7�!8�,$ � � � $� � 7�! 8� �� � � ��!��,$ � � � $ ��!���

�7�!8����� 	$
 � �,$ � � � $
 � � �� 
 � �$�,$ � � � $��
	$� � 7�! 8�,$ � � � $� � 7�! 8� �� � � 7�!8�$��! ��,$ � � � $ ��!���

�wr xwkl rtyqn sq rq�tmrq klpk � >" �� �mkl klmn orw|mnw klq rtyqn prq ~yqpryvnwtju�
�48

���
�
������

R
� �� � ! ��

�
�"

�&




����4M�
��
������

� �� )� ! ����"� �� )% 1 )� ! ��
��
"�� �� " G²��I�

���
�
������

� �� )% ! ���
�" � �� )� ! ��

�
�"

� �� )% 1)� ! ��
�
�"

��7��4�C
��2 �����

� �� ) ! "
� �� 2&) ! �2 �" ��2 ������

R
� �� �& ! �2 �"

��������
R

� �� 2&) ! ���" ����� �
R

� ��  &. ! ���"
����� �

R
� ��  &, ! ���"

���
������

� ��  ! " � ��  ! �% 0 ��
� �� ��%& ! � ����"

��% >" #�

���������
�� �% 0 �� ��  ! "
� �� ��%& ! � ����" ��� >" #�

ij klq ksw ypnk rtyqn klq jwkpkmwj �� mn tnqu kw mjum~pkq w|qrxprrmj} slm~l mn
wokmwjpy mj klq nqjnq klpk qmklqr xwkl krpjnmkmwj ypxqyn mjum~pkqu prq w|qrxprrqu�
wr qynq jwjq mn�


lq rtyq ��������� rq|qpyn slqrq ������� mn rq�tmrqu! 
w nlws �� �&, ! ����
�slm~l mn p |pymu �tu}zqjk {wr pjv ,� �rnk sq jqqu kw tnq ������� kw rqjpzq klq
rqnkrm~kqu �� klqj tnq ��������� kw rqut~q kw p }wpy w{ klq nlpoq  0 � �� , ! ��
slm~l mn klqj rqnwy|qu xv �������
����8878 �M��M944M� 
lq rtyqn {wr oprpyyqy ~wzownmkmwj prq nlwsj wj kp�xyq 	� 
lq rtyq ���

������
~wzqn smkl p nvzzqkrm~ |qrnmwj� �yy rtyqn {wr 3 prq

zpr�qu � mjum~pkmj} klpk klqv prq ntx�q~k kw klq nmuq�~wjumkmwj klpk � pju �
prq {rqnl �mq� uw jwk pooqpr {rqq mj klq ~wj~ytnmwj �tu}zqjk�� pju klq kvomj}{wrztypn �% pju �� �slqrq klqv pooqpr� prq ~wzoyqzqjkprv� 
lq kvomj} {wr�ztypn lp|q klq mzowrkpjk rwyq w{ zpk~lmj} mjotk pju wtkotk� 
lmn mn q|muqjk
mj klq rtyq ��2

������
� ij ��2 ������ klq rwyq mn mzoym~mk! 
lq rtyq rq�tmrqn pj

pj~myyprv rtyq n~lqzp
���� � ��  ! �% � ��  ! ��

� �� � ! " ��% >0 ���

kw qjntrq klpk mjotkn prq zpk~lqu smkl wtkotkn w{ klq orwoqr nwrk�

w nqq klq nwtjujqnn w{ q}� ��2

������
pnntzq klpk klq pjkq~quqjkn w{ klpk

rtyq prq |pymu� �nntzq pynw klpk p ntxnkmktkmwj � mn }m|qj nt~l klpk 30���� ����� !"� {wr pyy � ! ² � � � �� 
lqj 30  � ! ���
" pju 30 �� ! ����

� 
ltn  � pju
�� prq orw~qnnqn� pju klqrq prq  � pju � � nt~l klpk  � $�  � pju �� $� � � �

��



���
�������!
��# F ���� ��� � ! ��( ��# F ���� ���  ! ��

�
" ��� ! " �� � 3 � ! �

� ��  3 � ! ��
����2

�������!
��# F ���� ���  ! ��

�
" ��# F ���� ��� � ! ��

����# F ���� �� ! " ��� � ! �% ��# F ���� �� ! " ��� � ! ����� ! "�� ! � �� � 3 � ! �
� ��  3 � ! �2

������������!
��# F ���� ���  ! ��( ��# F ���� ��� � ! ��(

��# F ���� ���  ! ���"% R R R ��# F ���� ���  ! ���"'
��# F ���� ��� � ! ����% R R R ��# F ���� ��� � ! ����S��� ! "%� & & & �� ! "' �� � 3 � ! � ��� ! �%� & & & �� ! �' ��  3 � ! �

� ��  3 � ! ����
��2 �������!

��# F ���� ���  ! ��( ��# F ���� ��� � ! ��(
��# F ���� ���  ! �2 �"%�% R R R ��# F ���� ���  ! �2 �"%�'�
��# F ���� ��� � ! �2 ��%�% R R R ��# F ���� ��� � ! �2 ��%�S�

��# F ���� ���  ! 
 &� �"��% R R R ��# F ���� ���  ! 
 &� �"��'�
��# F ���� ���  ! 
 &� �"��% R R R ��# F ���� ���  ! 
 &� �"��'�
��# F ���� ��� � ! 
 &� ����% R R R ��# F ���� ��� � ! 
 &� ����S�
��# F ���� ��� � ! 
 &� ����% R R R ��# F ���� ��� � ! 
 &� ����S���� ! "%�%� & & & �� ! "%�'� �� � 3 � ! �

��� ! �%�%� & & & �� ! �%�S� ��  3 � ! �
��� ! "��%� & & & �� ! "��'� �� ! ����� ! ���%� & & & �� ! ���S� �� ! ��"F �� � 3 � ! �
��� ! "��%� & & & �� ! "��'� �� ! ����� ! ���%� & & & �� ! ���S� �� ! ��"� �� � 3 � ! �
��� ! "��%� & & & �� ! "��'� �� ! ��"F �� ! ���%� & & & �� ! ���S� �� ! ��� �� � 3 � ! �
��� ! "��%� & & & �� ! "��'� �� ! ��"��� ! ���%� & & & �� ! ���S� �� ! ��� �� � 3 � ! �

� ��  3 � ! �2 ��


pxyq 	! �rww{ rtyqn {wr oprpyyqy ~wzownmkmwj |n� krpjnmkmwj zwupymkmqn

��



�wrqw|qr sq ~pj pnntzq klpk  � pju � � lp|q ~wzoyqzqjkprv prmkmqn xv klq
klmru pju {wtrkl pjkq~quqjkn� �wrqw|qr� 30���� :#&�� 3 ��G �H�IG� �H�I� ! � �
�tk klqj 30����  3 �� ! �2

��
pn uqnmrqu�


lq rtyq ��2 ������ mn pk �rnk nm}lk rmum~tywtnyv ~wzoyq�� �j ~ywnqr mjnoq~�kmwj� lwsq|qr� sq pr}tq klpk klq rtyq zqrqyv xrmj}n wtk klq �tmkq ~wzoyq�zwupy xqlp|mwtr w{ ��~py~tytn oprpyyqy ~wzownmkmwj� pju kltn klq ~wzoyq�mkv mn
mjlqrqjk mj klq orwxyqz rpklqr klpj utq kw klq noq~m�~mkmqn w{ wtr {wrzpymnpkmwj�

lmn mn jwk kw npv klpk nmzoyqr {wrztypkmwjn ~pj jwk xq {wtju� ij {p~k klmn zpv|qrv sqyy xq ownnmxyq� {wr mjnkpj~q xv pooqpymj} umrq~kyv kw klq woqrpkmwjpy nq�zpjkm~n krpjnmkmwj rqypkmwj mj p spv slm~l sq lp|q ~lwnqj ��� kw uw� 
wsq|qr�
sq uw xqymq|q �tmkq nkrwj}yv klpk p krtyv ���O��������# pju zwupy pjpyvnmn w{
��~py~tytn oprpyyqy ~wzownmkmwj smyy lp|q kw oqr{wrz klq nwrk w{ �tmkq ~wj|wytkqu
~pnq pjpyvnmn xrwt}lk wtk xv klq ��2 ������ rtyq�
�M�B44M��8

������ �� � 0  �� ) ! " �� � >0  �� * ! "
� �� 45 � 0  67� ) 7897 * ! "

�79�4L4M�
������

� ����  ! "
� �� :�& ! " �� {rqnl�

�B7�4�7�9
�����

� �� ) G� H��I ! "
� �� ��� � ! " ����� ?0 )

�{ klqnq �jpy klrqq rtyqn klq rtyq ������ mn klq yqpnk krm|mpy� �nntzq klpk �mn {rqnl {wr � �� :�& ! "� pju klpk � 30���  ! "� �qk � xq }m|qj nt~l klpk
���� " �"���:#&�� slqjq|qr � 0 �� � �m~� jws p  slm~l mn {rqnl pju jwk mj {rqq
mj pjv ������ �qk �� ���� 0 ����G H�I� 
lqj �� ��� " �"���: &:#&��� nw� xv klq
pnntzokmwj� pju ntxnkmktkmj}  tjm{wrzyv {wr �� :#&: & �� " �"�� � �tk klqj
:#&�:�& �� " �"�� kww�

�{ pyy klq rtyqn {wr orw~qnn zwupymkmqn ~yqpryv klq rtyq ��2 ������ mn klq zwnk
~wzoyq�� ik mn jwjqklqyqnn �tmkq mjktmkm|q� 
w orw|q p orwoqrkv w{ klq nlpoq
�2 �" w{ p oprpyyqy ~wzownmkmwj , 3� sq lp|q kw uqn~rmxq mj nt�~mqjk uqkpmy� xv{wrztypn "��� pju ���� � klq orwoqrkmqn w{ , pju � p{kqr p krpjnmkmwj lpn xqqj
oqr{wrzqu� �wr pyzwnk pyy �� "��� ��� pju ���� ��� smyy xq {pynq� 
lq {wrztypn "���pju ���� lp|q kw xq nlwsj kw lwyu {wr , wr � mj klq orqn~rmxqu {pnlmwj� pju klqvlp|q kw xq nlwsj kw ~wzownq mj klq ~wrrq~k spv� }m|qj klpk nvj~lrwjmnpkmwjn
ztnk rqntyk mj p}qjkn w{ ~wzoyqzqjkprv kvoqn�

�pjv |prmpkmwjn ~pj xq oypvqu wj klq {wrztypkmwj w{ klqnq rtyqn� �n pj
q�pzoyq sq ~wjnmuqr p |qrnmwj w{ ��������� }m|qj mj ��� �{wr ���� nw kvomj}{wrztypn pju rqnkrm~kmwj nqkn sqrq jwk jqququ klqrq��

��



��M�M944M� �
� ��� F�##����� �P#� �� �������#� ����� � ��� � �� ��� ���P�F��� �� ��

����������
��� ! "%�� ! �� �� � 3 � ! �
��� ! "� �� ! �% �� � 3 � ! �

��� ! "% � ���"� �� ! �% � ����� �� � 3 � ! ����
����� 
lq orww{ }wpy mn

��� ! "% � ���"� �� ! �% � ����� �� � 3 � ! ���� & �²&�
�q }qk klq {wyywsmj} ymnk w{ � ntx}wpyn!

��# F ���� �� ! "% � ���"� �� ! �% � ����� ��� � ! ��( �²��
��# F ���� �� ! "% � ���"� �� ! �% � ����� ��� � ! ��( �²��
��# F ���� �� ! "% � ���"� �� ! �% � ����� ��� � ! ���"� �²��
��# F ���� �� ! "% � ���"� �� ! �% � ����� ��� � ! ����� �²��
��� ! "% � ���"� �� ! �% � ����� ��� ! "� �� �� 3 � ! � �²�
��� ! "% � ���"� �� ! �% � ����� ��� ! �� �� � 3 �� ! � ����


w orw|q �²�� pju �²�� sq tnq p {qs yw}m~py pju q�tpkmwjpy rtyqn pywj} smkl
���
�
������� �tx}wpyn �²�� pju �²�� prq krm|mpy� 
w orw|q �²� pju ���� pooyvsqp�qjmj} kw qymzmjpkq klq �wyu� |qrnmwj w{ � �wr ��� pju klqj pooyv ����� kw

prrm|q pk klq ntx}wpy ���� ! "� �� ! �% �� �� 3 � ! �2 �� �{wr �²�� pn uqnmrqu�
� nzpyy xtk mzowrkpjk um�qrqj~q xqksqqj klq rtyqn ���������� pju ���������mn klpk mj ��������� �pn qynqslqrq� sq oqrzmk ztykmoyq pnntzokmwjn wj kqrz

|prmpxyqn� 
lmn mn mjqnnqjkmpy {wr klq zwupy {rp}zqjk �klq |qrnmwj smkl ztykmoyq
pnntzokmwjn ~pj qpnmyv xq uqrm|qu�� xtk slqj sq ~wzq kw ~wjnmuqr rq~trnm|q
{wrztypn klq umnkmj~kmwj smyy ktrj wtk kw xq zwrq nm}jm�~pjk�
��� �	�� �� ���	���	��	� �
������
��~qok {wr ksw rtyqn jqququ {wr ~wj|qrnmwj xqksqqj klq {rqq pju xwtju mjotk
zwupymkmqn� klq rtyqn {wr mjotk pju wtkotk zwupymkmqn {wyyws klq opkkqrj qnkpx�ymnlqu {wr klq orw~qnn zwupymkmqn mj klq orq|mwtn nq~kmwj� �n klqrq mjkrwut~qu
|prmpxyqn ym�q � pju � xqyws prq ntx�q~k kw klq nmuq ~wjumkmwj klpk klqv uw jwk
pooqpr mj ��
�7�� ��4��879 
lq rtyqn {wr kqrz |prmpxyqn prq nlwsj wj kpxyq &� 
lq
nmuq�~wjumkmwj � {rqnl mj �: ������ pju �: ������ zqpjn� pn xq{wrq� klpk �uwqn jwk w~~tr {rqqyv mj klq ~wj~ytnmwj� jwr mn � p zqzxqr w{ #�


lq zwnk uqym~pkq w{ klq zwkwjm~mkv rtyqn mn �: ������� 
w nqq klpk mk
mn nwtju pnntzq {wr nmzoym~mkv klpk � mn qzokv� �qk � pju . xq }m|qj nt~l
klpk 30���� . ! :� � "� {wr pyy � " G²� & & & ��I� 
lqj . ~pj xq srmkkqj pn
: &� �.� � pju 30�
����� .�G!H I ! "�G!H�I {wr pyy � slqrq ! mn {rqnl� �nntzq klpk
� ! "%� & & & �� ! "' 30��� � ! �%� & & & ��S � 
lqj � ! "%G!H�I� & & & �� ! "'G!H�I 30��

� ! �G!H�I kww� nmj~q ! spn {rqnl� 
ltn 30� :!&:#&.�G!H I ! �G!H�I� nlwsmj}klpk 30� :#&: &� �.� ! :� �� pn rq�tmrqu�

��



��������
��� ! "%� & & & �� ! "' �� � ! �%� & & & ��S

��� ! � � "%� & & & �� ! � � "' �� � ! � � �%� & & & � � � �S
�� >" #�

��������
��� ! "%� & & & �� ! "' �� � ! �%� & & & ��S

��� ! � � "%� & & & �� ! � � "' �� � ! � ��%� & & & � � ��S
�� >" #�

�: �������
��� ! "%� & & & �� ! "' �� � ! �%� & & & ��S

��� ! :� � "%� & & & �� ! :� � "' �� � ! :� � �%� & & & � :� � �S
�� {rqnl�

�: �������
��� ! "%� & & & �� ! "' ���� � ! �%� & & & ��S

��� ! :� � "%� & & & �� ! :� � "' �� � ! :� ��%� & & & � :� ��S
�� {rqnl�


pxyq &! �wjwkwjm~mkv rtyqn {wr mw�zwupymkmqn

����8878 �M��M944M� 
lq rtyqn {wr oprpyyqy ~wzownmkmwj prq nlwsj wj kpxyq
��
����

������
�� � 0  �� , ! "
� �� ���, !  � " �� {rqnl�  >" #�

�: �����
�� � F���� �� , ! "G�H I
� �� ���, ! : � " �� {rqnl�

ij klq ~wjkq�k w{ p rtyq nt~l pn �: ����� sq tnq � F���� pn pxxrq|mpkmwj w{ klq
{wrztyp �G� >0 ! 3 ! jwk {rqnlI�
����

������
� �� . ! � 0  � �� . ! "

� �� ;�<. !  � "

�: �����
� �� . ! "

� ���� ;�<. ! :� � "

���� �MB�84� �M��7�94M� �pyymj} p ymkkyq wtknmuq klq opkkqrjn nw {pr qn�kpxymnlqu sq pynw jqqu rtyq kw ~wj|qrk xqksqqj klq {rqq pju xwtju mjotk zwupy�mkmqn!
�: ���������

R
��� ! :� � " ��� � ! � � " �� >" F�����

���: �������
R

��� ! � � " ��� � ! :� � " �� >" F�����

�



��������
��# F ���� ��� � ! ��(

��# F ���� ���  ! � � "%� & & & ���# F ���� ���  ! � � "'��� ! "%� & & & �� ! "' �� � 3 � ! �
� ��  3 � ! � � �

�� >" #�

��������
��# F ���� ��� � ! ��(

��# F ���� ���  ! � � "%� & & & ���# F ���� ���  ! � � "'��� ! "%� & & & �� ! "' �� � 3 � ! �
� ��  3 � ! � � �

�� >" #�

�: �������
��# F ���� ��� � ! ��(

��# F ���� ���  ! :� � "%� & & & ���# F ���� ���  ! :� � "'��� ! "%� & & & �� ! "' �� � 3 � ! �
� ��  3 � ! :� � �

�� {rqnl�

�: �������
��# F ���� ��� � ! ��(

��# F ���� ���  ! :� � "%� & & & ���# F ���� ���  ! :� � "'��� ! "%� & & & �� ! "' �� � 3 � ! �
� ��  3 � ! :� � �

�� {rqnl�

����������
��# F ���� ���  ! � � "%� & & & ���# F ���� ���  ! � � "'
��# F ���� ��� � ! � ��%� & & & ���# F ���� ��� � ! � � �S��� ! "%� & & & �� ! "'�� ! �%� & & & �� ! �S �� � 3 � ! �

� ��  3 � ! �
�: ��: �������
��# F ���� ���  ! :� � "%� & & & ���# F ���� ���  ! :� � "'
��# F ���� ��� � ! :� ��%� & & & ���# F ���� ��� � ! :� ��S��� ! "%� & & & �� ! "'�� ! �%� & & & �� ! �S ���� � 3 � ! �

� �� , 3� ! �

�� {rqnl�


pxyq �! Etyqn {wr oprpyyqy ~wzownmkmwj |n� mw�zwupymkmqn

	�



�n pj q�pzoyq sq nlws lws kw uqrm|q p rtyq zpk~lmj} xwtju wtkotk smkl
{rqq mjotk�
��M�M944M� �
� ��� F�##����� �P#� �� �������#��

���: ������
��# F ���� ��� , ! 
�&� � "%� & & & ���# F ���� ��� , ! 
�&� � "'
��# F ���� ��� . ! :� ��%� & & & ���# F ���� ��� . ! :� ��S��� ! "%� & & & �� ! "'�� ! �%� & & & �� ! �S ���� � 3 � ! �

� �� , 3 . ! �

�� F�����

����� �rwz klq pjkq~quqjkn ~wj~qrjmj} , �rnk {rqnl �'n prq mjkrwut~qu tnmj}
�
���� pju klqj klq rqntykmj} {rqq mjotkn prq ~wj|qrkqu kw xwtju mjotkn tnmj}
���: �������� nw klpk �: ��: ������ ~pj xq tnqu kw vmqyu klq rqntyk�

��� �������
ij klmn nq~kmwj sq }m|q p �rnk ymkkyq zwrq ntxnkpjkmpy orww{ q�pzoyq� �wrq orww{
q�pzoyqn prq }m|qj ypkqr�
�����87 �
� �wjnmuqr klq orw~qnnqn

) 0 �&: &; < �!�&�
* 0 ����&�;�<&�

ij ) 3 * �rnk  mn opnnqu pn p orm|pkq jpzq {rwz ) kw * pywj} �� klqj  mn
rqktrjqu pywj} mknqy{ xp~� kw ) p}pmj� �yqpryv klq �tu}zqjk

� ) 3 * ! �2
�
�2
�
�2 �� ��²�

mn |pymu� �mrnk ���� mn pooymqu� �qk
��
( 0 �2 �� �
�&���� �
�&����

"% 0 ���: � � �
!&! � ��
(
"� 0 ���
�&� � ��

�
� � ��
(

�nmj} ���� ksm~q sq ~pj rqut~q ��²� kw klq {wyywsmj} klrqq ntx}wpyn!
� ) ! "% ����
� * ! "� ��	�

� ! "%�� ! "� � � 3 � ! �2
�
�2
�
�2 �� ��&�


w orw|q ���� �rnk pooyv ���
������

pju ����� kw rqut~q kw
� : &; < �!�&� ! : � � �
!&! � ��
( ����

pju klqj tnmj} ������ pju �: ����� kw
�  �!�&� ! � �
!&! � ��
( ����

	²



� {qs zwrq nkqon mj p nmzmypr |qmj nt�~qn kw ~wzoyqkq klq orww{ w{ ����� pju
klq orww{ w{ ��	� mn nmzmypr� 
w orw|q ��&� sq �rnk rqut~q kw klq {wyywsmj} ymnk
w{ ntx}wpyn

� ! "%�� ! "� � � ! ���: � � �
!&! � ��
( ����
� ! "%�� ! "� � � ! ���
�&� � ��

�
�� ��
( ����

� ! "%�� ! "� ��� ! : � � �
!&! � ��
( � �� ! ��"� ���
� ! "%�� ! "� ��� ! 
�&� � ��

�
� � ��
( � �� ! ��� �	��

� ! "%�� ! "� ��� ! : � � �
!&! � ��
(��� ! 
�&� � ��
�
�� ��
(

� �� 3 �� ! �2
�
�2 �� �	²�

tnmj} ��2
������

� 
lq �rnk ksw ntx}wpyn prq �tnk mjnkpj~qn w{ ���� �wr ���
sq �tnk jqqu kw tnq klq zwjwkwjm~mkv rtyq �: ������� pju {wr �	�� klq rtyqn
����� ������ �
���� �
���� pju �������� �mjpyyv� {wr �	²�� sq �rnk tnq �
���kw }qk

� ! R R R �� ! R R R ��� ! : � � �
!&! � ��
(��� ! � � ��
�
� � ��
(

� �� 3 �� ! �2
�
�2 �� �	��

slqrq � mn {rqnl� pju klqj� tnmj} �: ��������� pywj} smkl ������� kw
� ! R R R �� ! R R R ��� ! : � � �
!&! � ��
(��� ! R R R ���� ! :� � ��

�
� � ��
(

� �� 3 ��� ! �2
�
�2 �� �		�

slm~l mn rqut~qu� xv �: ��: ������� kw
� ! R R R �� ! R R R ��� ! � �
!&! � ��
(��� ! R R R ���� ! � � � ��
(

� �� 3 ��� ! �2
�
�2 �� �	&�

pywj} smkl ksw }wpyn rqnwy|qu mzzqumpkqyv xv ���� �rw~qqumj}� sq tnq ��2
������ kw rqut~q kw

R R R ���� ! 
!&! � ��
(� R R R ����� !  � ��
( � ��� 3 ���� ! �2 ��& �	��

�q jws tnq �
��� pju ��������� kw rqut~q kw
R R R ����� ! ��
(� R R R ������ ! ���) � ���� 3 ����� ! �2 ��& �	��

slm~l mn rqnwy|qu |qrv qpnmyv tnmj} ��2 ������ pju nwzq qyqzqjkprv rqpnwjmj}�

��4��87 ���4�C �xnqr|q klpk� xq~ptnq w{ klq nlpoq w{ klq rtyqn� orww{n
kqju kw mjkrwut~q ywj} nq�tqj~qn w{ |prmpxyqn ym�q ���� ���� ����� mj klq q�pzoyq
pxw|q� ik mn |qrv w{kqj klq ~pnq klpk� wj~q krpjnmkmwjn wr mjotk�wtkotk p~kmwjn
prq kp�qj �mj klq {wrz w{ pj pooym~pkmwj w{ p zwupy wr pj mjotk�wtkotk rtyq��
wyu |prmpxyqn ~pj mzzqumpkqyv xq {wr}wkkqj tnmj} sqp�qjmj}� ij klq q�pzoyqn
klpk {wyyws� {wr klmn rqpnwj sq w{kqj muqjkm{v |prmpxyqn ym�q � pju �� � pnntzmj}mzoym~mkyv klpk slqj �� mn mjkrwut~qu� pnntzokmwjn ~wj~qrjmj} � prq mzzqumpkqyv{wr}wkkqj pxwtk� slqj~q �� ~pj xq rqjpzqu kw ��

	�



� 	dfaea��� �ae �d����b�a��� �dc b�� �de�� �c��	
��ab

�q{wrq otnlmj} wj kw puu rtyqn w{ umn~lpr}q klpk pyyws mjkqrqnkmj} rq~trnm|q
orwoqrkmqn kw xq orw|qu sq optnq kw qnkpxymnl nwtjujqnn pju ~wzoyqkqjqnn {wr
klq zwupy {rp}zqjk� �rww{n mj klmn nq~kmwj lp|q xqqj uq{qrrqu kw pooqjum�
�� �wtjujqnn w{ klq zwnk uqym~pkq rtyqn spn nlwsj pn klq orww{ nvnkqz spn
orqnqjkqu� nw lqrq sq ~pj �tnk nkpkq nwtjujqnn pn p {p~k�
��M�M944M� �
� �
M��B�799� �MB�8 ���C�7�� 	F � ��  ! � �� ���
O���F ������ �F ������� � ���� � 30�  ! �� �

�wj~qrjmj} ~wzoyqkqjqnn sq ~wjnmuqr klmn wjyv mj p rpklqr sqp� {wrz� jpzqyvklpk m{ � 30�  ! " slqrq � mn qyqzqjkprv �m�q� pyy {wrztypn mj � prq qyqzqjkprv�klqj � ��  ! " mn orw|pxyq� �q �rnk mjkrwut~q nwzq xpnm~ kwwyn�
�7��44M� �
	 �qk � xq p oprkmkmwj pju  p �jmkq nqk w{ jpzqn�

²� ��� �� � � uqjwkqn p nq�tqj~q w{ klq {wrz �% ! "%� & & & ��' ! "' slqrq qp~l
"� lpn klq {wrz � 0  wr � >0  smkl ��  "  � pju slqrq � 0  �� >0  � mn
mj ��� �� � � m{ pju wjyv m{ � 30 � 0  �� 30 � >0  ��

�� �qk � 0 �% ! �%� & & & ��' ! �' slqrq pyy �� prq qyqzqjkprv� 
lqj � 30 � m{
pju wjyv m{ � 30 �� {wr pyy � ! ² � � � ��

�q ~pj jws nlws klq {wyywsmj} orwoqrkv klpk uqpyn smkl klq �rnk�wruqr oprk�
��M�M944M� �
� ���  ���#P�� ��� ��� �F ���	F ���� ����� �F � ��  ! "�

�� 	F " �� ���#��� ���� ��� �� � � 30�  ! " �F ��� ��#� �F ��� �� � � ��  ! "�

�� � ��  ! " �F ��� ��#� �F ��� �:#&� � � ��  ! " F�� �## � �P�� ����
:#&� 30 �� �

�rwz klmn owmjk wjsprun sq nlpyy jwk xq |qrv q�oym~mk pxwtk klq lpjuymj} w{
qyqzqjkprv ~wjjq~km|qn� �q orw|q ~wzoyqkqjqnn |mp p �mju w{ ��q~wzownmkmwj
�qzzp� pyywsmj} tn kw uq~wzownq p }wpy mjkw ntx}wpyn {wr ntxp}qjkn�
�7��� �
� ��7LM��M944M�� ��� ���#P�� F�� G %H�%� & & & � 'H�'I�� F��#����� F��"�� �POO���  G %H�%� & & & � 'H�'I �� �#����� ��� �POO��� " �� ���	
���P������ ��� � 0 ��� �:#&� � �� 	F � 30�  G %H�%� & & & � 'H�'I ! " ���� �������� "%� & & & �"' �F ����# ��O�� ��� ��������� ���� �F " �P�� ����

�� F�� �## � ! ² � � � �� ��# 	��#� 30�  � ! "�� ���
�� ���% ! "%� & & & ��' ! "' ��  ! "� �

�67M�7� �
� ��M��877�799� �MB�8 ���C�7�� �POO��� ���� � 30�  !
�� � �� ���#���� ��� �## F���P#�� �� � ��� ���	���P������ ���� � ��  ! �� �

		



� �cdd� �f��� �dc ��gfc�h�� �dc�f���
�q jws orw~qqu kw puurqnn ��qu owmjkn� �yy poorwp~lqn kw pjpyvnmn wr |qrm��~pkmwj w{ %�~py~tytn rqymqn pk nwzq yq|qy wj poorw�mzpkmwj wrumjpyn pju sqyy�{wtjuqu mjut~kmwj� tnmj} klq �jpnkqr�
prn�m �m�qu �wmjk 
lqwrqz� �w mjuqqu
uwqn wtrn� ij nwzq ~pnqn slqj ��qu owmjk {wrztypn prq tj{wyuqu mk mn ownnmxyq kw
uqkqrzmjq ntmkpxyq poorw�mzpkmwj wrumjpyn slm~l orw|muq orw}rqnn zqpntrqn kw�sprun npkmn{p~kmwj� 
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pju ownmkmwj w{ klq ��qu owmjk rqypkm|q kw klq ktrjnkmyq�

������ � ��
��� ! ���� � ��  !�
��� ! � �� � ��  ! � � y{o� � {rqnl

������ ��� � ��  ! ���� ���
� ��  ! � �� ��� � }{o� � {rqnl

��� � � � ��
��� ! "G�H�� � H��I ��  ! �

��� ! � �� � ��  ! � � 0 �� ����&"

��� �� � ��
� ��  ! "G�H�� � H��I��

� ��  ! � �� ��� � 0 �� ����&"

��� � � � �� ��� ! "G���H�� � H��I��% � � ��  !�
��� ! ���� � ��  !� � 0 %� ����&"��% {rqnl

��� �� � �� ���% � � ��  ! "G���H�� � H��I��
� ��  ! ���� ��� � 0 :� ����&"��% {rqnl

��� � � � ��
��� ! �% � � � "G���H�� � H��I ��  !�

��� ! ���� � ��  ! � � 0 :� ����&"��% {rqnl

��� �� � ��
� ��  ! �% � � � "G���H�� � H��I��

� ��  ! ���� ��� � 0 %� ����&"��% {rqnl

lq �rnk tj{wyumj} rtyqn� ��� � � � �� pju ��� �� � ��� prq klq q�oq~kqu
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{wrztypn w~~trrmj} kw klq yq{k� ij klqnq ~pnqn klq orww{ kpn� mn pj q�mnkqjkmpy
wjq� kw muqjkm{v nwzq poorw�mzpkmwj wrumjpy zp�mj} klq nkpkqzqjk krtq� slm~l
klq �rnk tj{wyumj} rtyqn zqrqyv nqr|q kw uqypv� �j klq wklqr lpju� mj klq ~pnq w{
yqpnk ��qu owmjk {wrztypn w~~trrmj} kw klq yq{k w{ klq ktrjnkmyq� wr }rqpkqnk ��quowmjk {wrztypn w~~trrmj} kw klq rm}lk� klq kpn� mn p tjm|qrnpy wjq� nt}}qnkmj}sqyy�{wtjuqu mjut~kmwj pn p ntmkpxyq orww{ nkrpkq}v� 
lq poorw�mzpkmwj rtyqn�
������ � �� pju ������ ���� nqr|q kw mjkrwut~q wrumjpy |prmpxyqn {wr klmn
otrownq� 
p|mj} mjkrwut~qu wrumjpy |prmpxyqn klqv jqqu kw uq~rqzqjkqu pn
poorw�mzpkqu {wrztypn prq tj{wyuqu� 
lmn mn klq otrownq w{ klq nq~wju opmr w{
tj{wyumj} rtyqn� ��� � � � �� pju ��� �� � ���

�ws� nmj~q wrumjpy poorw�mzpkmwjn prq mjkrwut~qu pk wjyv ~qrkpmj ownmkmwjn
mj p �tu}zqjk �kw klq yq{k {wr yqpnk ��qu owmjkn pju kw klq rm}lk {wr }rqpkqnk wjqn��
m{ klq ownmkmwjn w{ poorw�mzpkqu {wrztypn swtyu xq tjp�q~kqu xv klq yw~py orww{
rtyqn� klq nm� rtyqn nw {pr umn~tnnqu swtyu lp|q xqqj nt�~mqjk� �j{wrktjpkqyv�utq kw klq ~tk rtyqn� klmn mn jwk nw� �wjnmuqr {wr mjnkpj~q klq {wyywsmj} ��tmkq
kvom~py� pooym~pkmwj w{ klq orw~qnn ~tk rtyq!
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ij klmn q�pzoyq � zpv xq p }rqpkqnk ��qu owmjk {wrztyp slm~l� klrwt}l nwzq
qprymqr pooym~pkmwj w{ ��������� lpn xqqj pnnm}jqu klq wrumjpy |prmpxyq �� 
lq
nq~wju pjkq~quqjk lpn �� w~~trrmj} kw klq yq{k w{ klq ktrjnkmyq� 
lq klmru opmr
w{ tj{wyumj} rtyqn prq jqququ kw lpjuyq klmn nmktpkmwj�

ij puumkmwj kw klq pxw|q � rtyqn mk mn tnq{ty pynw kw puu |qrnmwjn w{ klq
muqjkmkv rtyqn rq�q~kmj} klq zwjwkwjm~mkv orwoqrkmqn w{ wrumjpy poorw�mzpkmwjn�
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sqyy�wruqrmj}n� mj~ytumj} krpjnmkm|mkv pju mrrq�q�m|mkv w{ �� 
lqnq rtyqn prq yq{k
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lq {tjupzqjkpy orwxyqz mj uq|mnmj} nt~l p rtyq mn klpk ��qu owmjkn zpv mj�kqr{qrq pn orww{n prq qypxwrpkqu� 
lq orwxyqz mn myytnkrpkqu mj �}trq �� 
lq
{wrztyp � mn pnntzqu kw xq p yqpnk ��qu owmjk {wrztyp� pju klq {wrztyp � mn
p }rqpkqnk ��qu owmjk {wrztyp� 
lq jwuq ypxqyyqu � ~pj xq mjkqrorqkqu yw~pyyv
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pn pj mjnkpj~q w{ pj mjut~kmwj lvowklqnmn� tnmj} mjut~kmwj wj �� pju klq jwuq
ypxqyyqu �� nmzmypryv tnqn mjut~kmwj wj �� � 
wsq|qr� {wr klq jwuq � klqrq mn
jw mj{wrzpkmwj pn kw klq rqypkmwjnlmo xqksqqj ��% pju �� � pju nmzmypryv {wr klq
jwuq �� klqrq mn jwklmj} rqypkmj} ��� pju �� � 
lmn qpnmyv lpooqjn mj orp~km~q�
|mJ� klq q�pzoyqn xqyws� 
lq orwxyqz mn klpk mj klmn ~pnq klq tj{wyumj} w{ ��quowmjkn mjkqr{qrq! �mkl klq mj{wrzpkmwj orw|muqu sq prq tjpxyq kw ~pnk klq orww{
pn p orww{ xv sqyy�{wtjuqu mjut~kmwj smkl klq jwuqn � pju �� ~wrrqnowjumj}kw pooym~pkmwjn w{ pj mjut~km|q lvowklqnmn {wr klq nmzoyq rqpnwj klpk nt~l pj
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lpk klmn orwxyqz mjuqqu prmnqn mj orp~km~q mn myytnkrpkqu xv klq {wyywsmj}ksw q�pzoyqn� 
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lq pnntzokmwj nkpkqn �mj klq pxnqj~q w{ jpzq opnnmj} slm~l mn jwk jqququ kw
myytnkrpkq klq orwxyqzn� klpk pjv mj�jmkq nq�tqj~q w{ krpjnmkmwjn ypxqyyqu 2 wr
� ~pj wjyv ~wjkpmj p �jmkq jtzxqr w{ ~wjnq~tkm|q krpjnmkmwjn ypxqyyqu �� slmyq
klq ~wj~ytnmwj nkpkqn klpk pjv mj�jmkq nq�tqj~q w{ krpjnmkmwjn ypxqyyqu 2 wr �~pj wjyv ~wjkpmj p �jmkq jtzxqr w{ � krpjnmkmwjn� jq|qr zmju m{ ~wjnq~tkm|q wr
jwk� 
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lpk mn� klpk klq jwuq uqkqrzmjqn
p ~v~yq� pju klpk pywj} klpk ~v~yq nwzq wrumjpy |prmpxyq mn uq~rqpnqu mj p
rq~trnm|q zpjjqr�
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lq nq~wju kpn� mn kw qjntrq klpk orw}rqnn rq�tmrqu {wr klq np{q umn~lpr}qw{ wjq jwuq ~pj jwk xq tjuwjq xv ~v~yqn mjut~qu xv klq umn~lpr}q w{
nwzq wklqr jwuq� �r mj wklqr swrun� mj krp|qrnmj} ~v~yqn mjut~qu xvjwuq umn~lpr}q ~rmkm~py orw}rqnn wrumjpyn xqywj}mj} kw wklqr ~v~yqn ztnk
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ik swtyu xq ownnmxyq kw tnq }pzqn kw ~wzoyqkqyv ~lprp~kqrmJq klq ~wjumkmwjn
tjuqr slm~l umn~lpr}q mn np{q� �t~l p }pzq�xpnqu ~lprp~kqrmnpkmwj� lwsq|qr�
swtyu xq kww }ywxpy p ~wjumkmwj kw xq |qrv tnq{ty {wr orww{ ~wjnkrt~kmwj �slm~l
mn klq zpmj pmz w{ klq swr� rqowrkqu lqrq�� pju mk mn w{kqj lqyo{ty kw krpuq p
~wzoyqkq� xtk }ywxpy� rtyq {wr pj mj~wzoyqkq wjq slm~l mn zwrq yw~py� �klqr
|qrnmwjn w{ p rtyq w{ umn~lpr}q klpj klq wjq orqnqjkqu lqrq ~pj xq uq|mnqu� ~{�
��� {wr pj q�pzoyq pooymqu kw ���� 
lq orqnqjk rtyq w{ umn~lpr}q mn xpnqu wj
����


lq rtyq w{ umn~lpr}q rqymqn wj nwzq ��qu� xtk prxmkrprv ymjqpr wruqrmj} � wj
��qu owmjk {wrztyp pxnkrp~kmwjn � � �nntzmj} nt~l p nmj}yq ��qu ymjqpr wruqrmj}~pj xq kww rqnkrm~km|q slqj rq~trnm|q orww{ nkrt~ktrqn prq mjuqoqjuqjk� �wr klq
otrownq w{ klq q�pzoyqn pju klqwrqzn w{ klq rqnk w{ klq opoqr klmn mn� lwsq|qr�
jwk p orwxyqz� �qyws sq xrmq�v umn~tnn spvn w{ rqyp�mj} klq ~wjnkrt~kmwj kw
pyyws klq ymjqpr wruqrmj} kw xq xtmyk mj~rqzqjkpyyv�

�qyws sq uq�jq klq ~rmkm~py jwkmwjn w{ rq}qjqrpkmwj� orw}rqnn� pju umn~lpr}q�
�q tnq � kw rpj}q w|qr orww{ nkrt~ktrq jwuqn� �mn~lpr}q mn pooymqu slqj {p~mj}p orww{ }wpy �' slm~l mn tjqypxwrpkqu �jw rtyq lpn xqqj pooymqu kw klpk jwuq��
nt~l klpk� xqyws �' sq �ju nwzq pyrqpuv qypxwrpkqu jwuq �% nt~l klpk �' mn
mj p nqjnq pj mjnkpj~q w{ �%� 
lmn rq�tmrqn jpzqn pju kqrz |prmpxyqn orqnqjk
mj �% kw xq mjkqrorqkqu pn jpzqn mj �' � 
lmn mn slpk klq ntxnkmktkmwj � w{ klq
{wyywsmj} uq�jmkmwj nqr|qn kw p~lmq|q�
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lq jwuq �' ~pj xq ���������� p}pmjnk klq jwuq �% m{ sq ~pj �ju nwzq �
pju ntxnkmktkmwj � nt~l klpk!
�p� � mn rq}qjqrpkm|q {wr pyy � � � � pju � �
�x� � mn orw}rqnnm|q {wr � pju � �
�~�  ' 0  %� pju #' 0 #%� �
�u� �wr pyy pnntzokmwjn � ! " mj �%� �' ��� �� ! "� � pju pyy pnnqrkmwjn "

mj �% klqj � ! "� ��� � ! �' �
ij klmn ~pnq sq kqrz �' p ��������� ���� pju �% mkn ���O����� �����

ij klmn uq�jmkmwj sq prq xqmj} nym}lkyv nywoov smkl wtr tnq w{ � 'n! Eqpyyv sq
prq muqjkm{vmj} ��qu owmjk {wrztyp pxnkrp~kmwjn to kw wrumjpy poorw�mzpkmwjn
q�~qok slqrq klqv prq q�oym~mkyv nkpkqu�

�wjumkmwj ��� �rnk nkpkqn klpk umn~lpr}q ~pj kp�q oyp~q wj pj tjqypxwrpkqu
jwuq m{ sq �ju nwzq pj~qnkrpy jwuq slm~l mn �zwrq }qjqrpy� �~wjumkmwj ����	�~
pju u� klpj klq jwuq �' xqmj} umn~lpr}qu� orw|muqu klpk klq ~v~yq kltn mjut~qu
npkmn�qn klq rq}qjqrpkmwj pju orw}rqnn ~wjnkrpmjkn }m|qj� �xnqr|q klpk pj q��~mqjk poorw�mzpkmwj w{ ~wjumkmwj ����	�u swtyu xq kw kqnk {wr zqzxqrnlmo� mq�
#� ! "� " �' pju "� "�' rqnoq~km|qyv� �mkl klmn ~wjumkmwj klq jpzq mjkqrorq�kpkmwj � xq~wzqn q�kqjupxyq kw p ntxnkmktkmwj zp�mj} �% ���  % ! �% muqjkm~py
kw p sqp�qjqu |qrnmwj w{ �' ���  ' ! �' �


lqrq uwqn jwk pooqpr kw xq pjv wx|mwtn spv mj slm~l klq q�tpymkv ~wj�nkrpmjk ����	�~ wj rqnkrm~kmwj nqkn ~pj xq qpnqu� ijnkqpu klq nq~wju ~tk rtyq
������ztnk xq tnqu kw q�oym~mkyv }prxp}q�~wyyq~k tjtnqu jpzqn pn orww{ qypx�wrpkmwj orw~qqun�

lq orw}rqnn ~wjumkmwj� ������ rq�tmrqn klq q�mnkqj~q w{ p ~v~yq wj pj wrumjpy

|prmpxyq nt~l klpk� pywj} klq ~v~yq� klq |pytq pnnw~mpkqu kw klpk wrumjpy |prmpxyq
mn nwzqslqrq nkrm~kyv uq~rqpnqu�

�mjpyyv� klq rq}qjqrpkmwj ~wjumkmwj� ����²� mn klq ~wjumkmwj rq�tmrqu kw qj�ntrq klpk orw}rqnn ~v~yqn wj {wrztypn � smkl �lm}lqr ormwrmkv� �nzpyyqr mj klq

&�



wruqrmj} �� klpj klq {wrztyp � ~trrqjkyv xqmj} ~wjnmuqrqu ~pj jwk xq tjuwjq
slqj klq ~v~yqn prq jqnkqu�

�wj~qrjmj} klq q�pzoyqn� mk mn �tmkq qpnv kw |qrm{v klpk {wr ��pzoyq ��& jw
ymjqprmnpkmwj w{ klq ��qu owmjk {wrztypn ~pj xq uq|mnqu nt~l klpk klq jwuqn �&²�
pju �&�� ~pj xq umn~lpr}qu� �j klq wklqr lpju� {wr ��pzoyq ���� pjv ymjqpr
wruqrmj} slm~l �to kw poorw�mzpkmwj wrumjpyn� lpn �

�
� �� smyy uw�

�xnqr|q klpk klq ymjqpr wruqrmj} wj ��qu owmjk {wrztyp pxnkrp~kmwjn ~pj xq
~lwnqj �tmkq {rqqyv� �jq zm}lk q�oq~k nwzq ~wrrqypkmwj xqksqqj ownmkmwj mj klq
ymjqpr wruqrmj} pju uqokl w{ pykqrjpkmwj� |mJ� q�pzoyq ��� pxw|q� ij orp~km~q
klmn mn mj {p~k p }wwu }tmuq kw ~lwwnmj} p ntmkpxyq ymjqpr wruqrmj}� 
wsq|qr�
pn sq nlws� sq uw jwk jqqu kw rq�tmrq nt~l p ~wrrqypkmwj p ormwrm� �wrqw|qr
wjq ~pj ~wjnkrt~k q�pzoyqn� tnmj} ~tk'n� w{ orww{n {wr slm~l klq pxw|q rtyq w{
kltzx uwqn jwk swr��

�ws� klq ���O��������# O���F ������ mn wxkpmjqu xv puumj} klq orww{ rtyqn
{wr ��qu owmjkn� mj~ytumj} klq rtyq w{ umn~lpr}q� kw klq yw~py rtyqn w{ nq~kmwj
�� �q srmkq � ��

�
 ! � m{ klq �tu}zqjk � ��  ! � mn orw|pxyq mj klq

~wzownmkmwjpy orww{ nvnkqz� �wr klq orww{ w{ nwtjujqnn w{ klmn orww{ nvnkqz sq
rq{qr klq rqpuqr kw ����
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�q klqj ktrj kw klq mnntq w{ ~wzoyqkqjqnn pju ~wjnmuqr }qjqrpymnpkmwjn w{ klq
~wzoyqkqjqnn rqntyk �
lqwrqz ���� kw rq~trnm|q {wrztypn� 
lq }qjqrpymnpkmwj w{

lqwrqz ��� slm~l sq nqq� mn kw }qjqrpy {wrztypn pju �jmkq ~wjkrwy orw~qnnqn�
�7��44M� �
� ��4�47 �M��M8 KC7�� �pv klpk pj p}qjk kqrz  P��� klq
p}qjk muqjkm�qr �� m{ qmklqr � w~~trn mj  wr qynq � w~~trn mj klq xwuv w{ pj
muqjkm�qr �� nt~l klpk  tnqn �� � � ����� ������# ����� mn p ~ywnqu p}qjk kqrz
 nt~l klpk klq oprpyyqy woqrpkwr 3 uwqn jwk w~~tr mj klq xwuv w{ pjv muqjkm�qr
tnqu xv  �

lq jwkmwj w{ �jmkq ~wjkrwy orw~qnn mn p umrq~k }qjqrpymnpkmwj w{ klq jwkmwj
w{ �jmkq nkpkq orw~qnn mj klq ~pnq w{ ���� �wzoyqkqjqnn {wr �jmkq nkpkq �����
orw~qnnqn |n p ~wzownmkmwjpy orww{ nvnkqz rqypkqu kw klq orww{ nvnkqz ~wjnmuqrqu
lqrq spn orw|qu mj ���� 
wsq|qr� klq uqkpmyn w{ klpk {wrzpymnpkmwj� mj oprkm~typr
klq rtyq w{ umn~lpr}q� spn �tmkq um�qrqjk {rwz klq orww{ nvnkqz orqnqjkqu lqrq�


w orw|q ~wzoyqkqjqnn {wr �jmkq ~wjkrwy orw~qnnqn sq {wrztypkq p ����#�������� pj pykqrjpkm|q� jwj�~wzownmkmwjpy orww{ nvnkqz pju nlws klpk slm~lq|qr
�tu}zqjk mn orw|pxyq tnmj} klq zwuqy ~lq~�qr mn pynw orw|pxyq mj klq orww{
nvnkqz orqnqjkqu mj klq orq~qumj} nq~kmwjn� �wuqy ~lq~�qrn xpnqu wj jwj�~wzownmkmwjpy orww{ nvnkqzn nt~l pn klq wjq sq }w wj kw orqnqjk lp|q xqqj
~wjnmuqrqu pju orw|qu ~wzoyqkq {wr �jmkq ~wjkrwy orw~qnnqn nq|qrpy kmzqn w|qr
�&� ²�� �mzmypr kq~ljm�tqn ~pj xq tnqu kw orw|q ~wzoyqkqjqnn w{ klq orqnqjk
|qrnmwj�
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	 ��MB78 L67L�4�C ��BC�7�9� � ����# �������� �P������mn p �tu}zqjk w{ klq {wrz � �  ! " {wr slm~l pyy {wrztypn mj � prq qyqzqjkprvpju {wr slm~l  mn w{ �jmkq ~wjkrwy�
�q uq�jq p orww{ nvnkqz kw pooyv kw zwuqy ~lq~�mj} �tu}zqjkn� 
lq orww{
nvnkqz ~wjnmnkn w{ pyy rtyqn uq�jmj} klq ~wzownmkmwjpy orww{ nvnkqz �rqnkrm~kqu kw
zwuqy ~lq~�mj} �tu}zqjkn� q�~ytumj} klq krpjnmkmwj pju mw zwupymkv rtyqn� 
lpk
mn� klq orww{ nvnkqz mj~ytuqn klq nkrt~ktrpy rtyqn �slm~l utq kw klq rqnkrm~kmwj kw
zwuqy ~lq~�mj} �tu}zqjkn xq~wzq rpklqr nkpjupru� {wr mjnkpj~q klq �rnk ksw ~tk
rtyqn xq~wzq ntoqr�twtn�� klq yw}m~py rtyqn� pju klq rtyqn q�tpymkv=mjq�tpymkv�


lq krpjnmkmwj rtyqn prq rqoyp~qu xv klq {wyywsmj} ksw n~lqzqn!
������ i{ {wr pyy � nt~l klpk � 30 � klqrq mn pj  nt~l klpk )� $���  

pju � �  ! " lpn xqqj mj{qrrqu� mj{qr klqj � � ) ! ��
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����� i{ � �  ! " lpn xqqj mj{qrrqu {wr pyy  nt~l klpk )� $���  pju
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kw}qklqr smkl klq rtyqn ������� �: ������ ������� pju
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lq rtyq w{ umn~lpr}q pooymqn kw klq zwuqy ~lq~�qr smklwtk zwum�~pkmwj� ij
q�q~k klq ~wjumkmwjn mj klmn ~pnq uq}qjqrpkq kw klwnq w{ klq zwuqy ~lq~�qr orq�nqjkqu mj �&�� �xnqr|q klpk klq rtyqn ������ pju ����� prq mj�jmkprv utq kw klq
�tpjkm�~pkmwj w|qr jpzq mjkqrorqkpkmwjn� �pzq mjkqrorqkpkmwjn prq wjyv nm}jm��~pjk� lwsq|qr� to kw klq jpzqn klpk prq jwk {rqnl �w{ slm~l klqrq mn wjyv p �jmkq
ntooyv�� �rmkq � ���  ! " m{ klqrq mn p zwuqy ~lq~�qr orww{ w{ � �  ! "�

�q nkpkq nwtjujqnn pju ~wzoyqkqjqnn w{ klq zwuqy ~lq~�qr orww{ nvnkqz
smklwtk orww{!
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�jq zpmj wxnkp~yq mj orw|mj} klq ~wzoyqkqjqnn rqntyk sq nqq� mn klpk sq jqqu
kw uq|mnq p nkrpkq}v {wr ~lwwnmj} ~tk�{wrztypn mj wruqr kw pooyv klq uvjpzm~
rtyqn mj klq ~wzownmkmwjpy orww{ nvnkqz� 
lqrq prq zpjv spvn w{ uwmj} klmn� ij
orp~km~q wjq jwrzpyyv kp�qn p ypJv poorwp~l pju �tnk mjkrwut~qn p yw}m~py |prm�pxyq kw nkpju {wr klq rq�tmrqu ~tk {wrztyp� pju klqj }rputpyyv mjnkpjkmpkq klmn
|prmpxyq pn klq jqqu prmnqn� ij {p~k nt~l p nkrpkq}v zpv xq �tmkq q�~mqjk pju mk
mn zwrqw|qr sqyy ntmkqu {wr oprpyyqy wr umnkrmxtkqu mzoyqzqjkpkmwjn� 
qrq� lws�q|qr� sq ~lwwnq p jwj�ypJv poorwp~l mjnkqpu� zpmjyv xq~ptnq mk zp�qn klq orww{
qpnmqr� �q~ptnq orw~qnnqn prq pnntzqu jwk kw ~wjkpmj 3 mj rq~trnm|qyv uq�jqu
~wjkq�kn mj ktrjn wtk klpk nt~l orw~qnnqn ~pj xq ~lprp~kqrmnqu ~wzoyqkqyv to kw
�mj klmn ~pnq nkrwj} ypkq� xmnmztypkmwj q�tm|pyqj~q xv p nw�~pyyqu ~lprp~kqrmnkm~
{wrztyp� �q lp|q pyrqpuv nlwsj klmn kw xq klq ~pnq {wr p rqypkqu ��~py~tytn
yw}m~ mj qprymqr swr� �²�� �nntzq klpk ) mn p �jmkq ~wjkrwy orw~qnn� �nntzq {wr
qp~l sqyy�{wrzqu orw~qnn kqrz * pju jpzq mjkqrorqkpkmwj � p tjm�tq {wrztyp
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|prmpxyq ���� � �qk ��# rpj}q w|qr nq�tqj~qn w{ opmrn w{ orw~qnn kqrzn pju jpzq
mjkqrorqkpkmwjn �klwnq opmrn klpk lp|q pyrqpuv xqqj |mnmkqu wj~q mj ~wjnkrt~kmj}klq ~lprp~kqrmnkm~ {wrztyp�� 
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ltn� klq wjyv rqpnwjn slv "���� �� ���#� ~wtyu xq myy�uq�jqu
swtyu xq m{ klq ~wzotkpkmwj w{ "���� �� ���#� {pmyqu kw kqrzmjpkq� pju klmn
~wtyu qpnmyv lpooqj m{ ~prq mn jwk kp�qj slqj ~lwwnmj} jpzqn w{ xwtju |prm�pxyqn� 
wsq|qr� m{ sq puwok klq ����������� klpk

²� jpzqn prq ymjqpryv wruqrqu� pju q|qrv kmzq p |prmpxyq mn xwtju mk mn ~lwnqj
kw xq zmjmzpy mj klq wruqrmj}� pju

�� :�& mn muqjkm�qu smkl  slqjq|qr � uwqn jwk pooqpr {rqqyv mj  �
klqj mk ~pj xq nlwsj klpk "���� �� ���#� mn mj {p~k sqyy�uq�jqu tnmj} klq kq~l�jm�tqn w{ q�}� �&� wr �²�� 
qrq sq �tnk nkpkq klmn pn p {p~k�
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� nmzmypr rqntyk spn orw|qu mj �²�� ij klq nkpkqzqjk w{ klmn yqzzp pju {wr klq
rqzpmjuqr w{ klmn nq~kmwj sq pxxrq|mpkq ��� �� � � xv ��� ��� slqrq klq nqk 
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�q{wrq qzxpr�mj} wj klq zpmj ~wzoyqkqjqnn rqntyk sq jqqu wjq {trklqr yqzzp�
tnqu kw opnn {rwz rqntykn ~wj~qrjmj} kqrzn smkl ntxnkmktkmwjn kw rqntykn ~wj�~qrjmj} woqj kqrzn }w|qrjqu xv pnntzokmwjn�
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lq {wrzpy orww{ w{ orwownmkmwj �	 mn �tmkq nmJpxyq klwt}l �nmj~q sq lp|q

muqjkm�qu klq ~tk {wrztypn� rwtkmjq pju ym�qyv kw xq zq~lpjmJpxyq� �xnqr|q klpk
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klq xqlp|mwtr pju ~wrrq~kjqnn w{ slm~l mn jwk krm|mpy� �xnqr|q mj klmn ~wjjq~kmwj
pynw klpk sq p~lmq|q }qjtmjqyv zwrq klpj klq ~wrrqnowjumj} kvoq ~wrrq~kjqnn
rqntykn w{ �²�� slm~l prq� mj q�q~k� rqntykn mj klq zqkp klqwrv w{ klq ��~py~tytn
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pooym~pkmwjn w{ klq ��������� rtyq� mn mjkqyym}qj~q rq�tmrqu� 
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orwoqrkmqn �~wjkq�k�{rqq� ~wjkq�k�nqjnmkm|q� wr xqvwju� klpk prq mjq�orqnnmxyq mj
wtr yw}m~� ik lpn nwzqkmzqn xqqj pr}tqu klpk klmn orwxyqz zp�qn klq qjkmrq
orwxyqz w{ uq|mnmj} ~wzownmkmwjpy orww{ nvnkqzn p {tkmyq wjq� �q uw jwk pk pyy
ntxn~rmxq kw klmn |mqs� lwsq|qr� �wzownmkmwjpymkv nlwtyu jwk xq |mqsqu pn pj
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~wzoyqkqjqnn� wr zpvxq q|qj uq~mupxmymkv� {wr �tu}zqjkn ym�q
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