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acbMdfe6gihjgFbMg�hRkBlmkMnpoNq ÿ + dsrut4q á + v kMl�wMx�y6g�e
ql�g�h/n>x�yFyzkB{

| q�}~l�x9g�h v h/lMezbf�/q-gFkMy�o�q���lD� ÿ h/lsgFk�g���x | hR�Mx���w�qc�RxIl v x
�ul ÿ + � �ul �

+ n>xIy�y�k | q-}�l�x-gih v | x-giqc�
�
�Dh v ��b~ls�Mx�y>}Mk�xIe
giy�q�l�ezhRgihjkBl�h/lsgFk�gi��x��Mq�y�q | q�}slsx-gih v ezx | h v kMlM�Mb v g�h/lc}
eFg�q-gFx�q-gu� §��;� v9v kBy��Mh`l�}�gFk�g���x���k�bMdf�Rx�x9� v �Mqlc}Mx
| kM��xc�
�������gi�sx��Myzkd�q�d�h>�/h gzruk�npx�Rx v g�yFk�lu�skB�D�Mh/lc}udsxI{
gF�
x-xIl��ul ÿ + q�lM� �ul �

+ wMh/q¡� á − h/e v k�lMg�y6kD�¢�Rx���dMr
yFxc�/q-gihRw�xPkMyFhRx�l�g�q�gih�kMl£k�n4lsx�h�}���d�k�y�h_l�}¤�¥lme��Mh/lMepqls�¦h/e
gi�sxJ�Dh�}���xIezg��<�Mx�l��¥l�h�kMlMe4q�y6xpkMyF�sxIy�xI�§n>xIy�y�k | q�}�lMx-gihR{
v q��¢�Rr ��¨ �Mh/eTq v9v k�b�l�g�eª©�bfqc�/hRgiq-g�hRw�x�Rr«n>kMyNg��Mx v k�y�y6xc�jq�gih�kMl
d�x-gF�px-xIl | qI}sl�x9g�h v q�l��¬giyFq�lDeF�skByzgª�syFk��Mx�y6g�hRx�eªh/l§��kM��x��
| q9l�}Mq9l�h�g6x�e ��¨ ��x; v kM��k�e6e6q�� | q�}Mlcx�g6ky>x9e6hRe>gFq9l v x�®�¯-t°�²±J³
yFx v xIl�g��_r¥kcd~e�xIyzw�x��uh/lmg���h/e´eFrMe�gFx | �6µ�¶f·��ph/e´gi��x�n>k v b�e
k�n v kMlMe�hR�Mx�yFq�df�Rx�q-gzgFx�lMg�hRkBl§dMk�g��PdDx v q-b�ezxpkBn\gi��x
��k�gFx�lM{
gih/qc�Pq�M�D�/h v q-gihRk�l�e£n>k�y£�Mx-wMh v x�emq�lM��g���x v ��qc�>�RxIl�}MxugFk
n>b¸�>�_r¥bDl���x�y�e6g�q�l��¹gi�sxºdDq�eih v lsq-gFbfy6x�kMnpgi��x�g�yiq�lseihjgih�kMl

q�lD�»gi�sx¼q�e�e6k v h_q�gFx���t°�²± �½¨ �Mx�e6x-wMx�yFqc�¦kMyz�Mx�yFe¾kBn
| q�}slDhRgzb���x¼�sx v y�xIq�ezx�k�n�y6x�eih`e6gihjw�hjgFr�h/l�q�n>x9�¿gFx�e��jq
| q�}slsx-gih v n6hRxc�/�ÀlsxIq�y¾� § ezb�}�}�xIe�gie�g��Mq�g�g���xIyzx�hRe�q
�sxIqc�Rgi��rÁh/l�gzxIy��D�/q-rÂdMx-gF�´x9x�l | q�}�lsx9g�h v kBy���x�y���xc�_x v {
giyzk�l�h v dMx���q-wMhRkMyI���jq-gzgih v x«�DhRezgFkByzg�hRkBlDe-�Ãq�lM�£xc�jq�ezgih v �Myzk�{
��x�yzgihRx�e�kMnNg���x | q-gzxIy�hRq�� ��Ä l§q
ezxIq�y v ��n>kByTg���x�eFx v kMyzyFxc�/q�{
gihjkBlDe»gi��x�e�h | b��_g�q�l�x-kBbDe | q v y6kM{�q�l�� | h v yzkBe v kB�Mh v
| xIq�ezb�y�x | xIlsgie4��xIy�n>kBy | xI�§kMl§gi�sx
eiq | x;ezq | �D�Rx
�
kcb¸�/�
dMx<wMx�y6r�wMq��Rb�q-df�Rx �NÅ | h/eFe�h�kMl��¥k.. eie�d�q�bsxIyÆeF�sx v giy�k�e v kM��r
kMn6n>xIyzeÇezb v ��q<b�lMh`©�b�x<��kMeFe�hRd�h>�/h�gFr �È<xIy�x��
xÉyzx���kMy6g�gi�sxÉy�xIezbf�RgieÊkBn»q�lËx | hRe�eFhRkMl
�¥k.. e�e6dfq-bMxIy¬xIn6n>x v gºezgFb���rN�ª�;��x�yzx�kMlD�Rr²q¥n>x-�ÁgFx�l�e¬kBn
�Mqcy6gie�{>��x�yF{ | h>�>�/hRkBl�k�nª��l�h/e4ezbMd�ezgihRgzbMgFx��§d�r �´å tªkP�;hjgi�
| h/lMh | qc����xIyzgFbDy6dfq-gihRk�l�k�n<gi�sx | qclc}�qlMhjgFx¥e6r�e�gFx | �Çh/l
v k�lBÌFb v g�hRkMl¡�;hRgi��eFh | bf�Rgiq�lsx9kcb�euyzx�eFh/e�gihRw�h�gzr | x�q�e6bfy6x�{
| xIl�g�e ��Í x
n>kD�>�_kc��gi��x��Dy6kc}�y6x�e�eFhRwsxJx�lMy�h v � | xIl�gTkMnNgi��x
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n>xIy�y6k | q�}�lMx-gih v�v k | �Mk�lMx�l�g�h/l���l �
+ �
hRgi���sx v y6x�q�e�h/lc}

x�Rx v giyzk�l¦�sx�Rk v qc�/h��9q-gihjkBlmq�eÇ�pxPq�M�syFk�q v �£gi��x«� § n6y�k |d�xc�_kc� �ñ¨ �DhRe;h/e<q v-v k | �Mq�l�h�x��¥dDr¤q£eF�Dq�yi�¥�sx v y�xIq�ezxºh`l
gi�sxºdDh/l��sh/lc} k�n
g���x��ul¹gFkuhRg�e;lsxIh�}~��dMkMyFe �ª¨ kmk�dMgiq�h`l
�¥k.. eFezd�q-bMx�yÇ�Dq-giqs�f�
x;�sh/n6n>b�ezxI�£q v k�b��D�Rx
kMn | h>�>�jh v b~yzhRxIe
k�n v q�yiyzhRx�yi{>n6y6x-x �eå tTk h/l�gzk q v k | �Mq v gFx�����xc�¢�Rx9g�k�n
oÃq þ�û � tªq

$�#�� ��� � ÿ ¯9eiq | �D�Rx
µD��� § =
µ	��
�;³ | x�qe�b�y�h/lc}

µ ��� ×
µ � 
 ×

�9µ |P| dDr�q�g��;k�ezgix� gi�Dx�y | q��Pg�yFxq�gi{
| xlMgc��wMh�� � q-g<· ��� °

t¼n>kMy��B¶ � �¥n>kD�¢�Rk�´xI�¹dMr��¦�¥q-g
· ��� °

tp�ÇdskBg���bDlM�Mx�y£� á nz�_k�� �4� }�q�eºnz�Rk� v yzr�kMe6giq-g
�;q�e | kM�Mh/n6hRx��¡gFk¼qc�>�RkB�Ëg���x n>kcb�yu�syFkcd�x y6x�eih`e6gihjw�hjgFr
| x�q�ezb�yzx | x�lsgie4�<�Mh>�Rx v kD�>�_x v gih/lc}¦�¹k.. e�e6d�q�bMx�yÇ�Mq�giq �

¨ ��x | q�gzxIyzh/qc�N��qceÇ�My�xI�Dq�y6x���dMr v kBlsw�xIlsgihRk�l�qc�NeFks�jh`�
eFg�q-gFx
yzxIq v gihjkBl�q�l�� v �Mq�y�q v gzxIy�h���x��§dMrP�~{>yFq-r��Mh/n6n6yzq v gih�kMl
qlM� | q�}�lMx-gih��àq�gih�kMl | xIq�e�b~y�x | xIl�gie �

¨ ��x�gFx | ��x�y�q-gFb�yzx�{¢��xI��x�lD��xIlsg¦y�xIe�h/e�gihRwMhRgzr ���_kcg¦q�lD�
�¥k.. eFezd�q-bMx�yÇez��x v g�yiq´kBnøo¸q þ�û ������þ�û á ���

(
�Ëå t�k

)
�

%
q-g v kMyF{

yFx�eF�skBlD�Mh/lB}«gzx | ��x�yiq-gzb�yzxIe\q�yFxÇe���k��
lPh/l��¸h�}m� �M¨ ��xJeFhj�
�jh/lsx�eF�sx v g�y6b | h/e v �Mq�y�q v gFx�y�h_ezg�h v kBn�q | q�}~l�x-gih v qc�¢�Rr
k�yz�Mx�y6x�� | q-gFx�yih`qc���;��h`�Rxºq�eFh`lc}¸�Rx9gpkMy
��k�bMdf�Rx-gP¯àh`lmgi��x
v qce6xpkBn�lskBlD{��ix�yzk;xc�Rx v giy�h v n6hRx�/�<}�yzq�MhRx�l�gTkBl¬gi�sx
�/q�gFg�h v x
eihjgFxPk v9v b��MhjxI�mdDr �eå tªkf³<q�yFx�q�l¥h`l��Mh v q-g�hRkBlmkMnÇq��MqcyFq�{
| q�}~l�x9g�h v e6giq�gFx �BÍ x�n>kcb�lD�Pgi�Dq-gTx9w�x�lºq-g � �"! § = ��� �#�¯9lMkcg�eF�sk�;lf³c�mgi��xÀezq | �~�_x v kBlsgiq�h`lMe kMlD�_rÁ· �%$ k�n
| q�}~l�x9g�h v n6y�q v gihRk�lN�Pgi�sx�yFx�e6g�hRe��Mqyzq | q�}fl�x9g�h v �¬¨ ��x
��y�xIezx�l v x¥k�nPk�lf�Rr�queFh`l�}f�Rx¤ezr |;| x9g�yih v qc�
ezx9�Mgzx9g§�;hRg��
yFxc�/q-gihRw�xc�_r�l�q�y�y6k����jh/l�x
�;h/��g���eÆ¯9ezh | h/�/qyTgzkPkMl�x;eF�sk�<l
h/l'&Ãqcy6g Ä kMn�g���h/eÆ�Mq��sxIyÆn>kBypeFq | �D�Rx Ä ��h_} � �)(+*D³
eF�sk�;e
gi�Dq-gÇgi�sxPeiq | �D�Rx v kBlDeFh`eFg�e4kMn4qPeFh`l�}f�Rx«�M�Dq�e6xs�¸qlM�£gi�Mq-g
gi�sx | h v yzk��MyzkdDxM� �eå tªk��Ãk v-v b��shRxIe´gi�sx�bflMh/©�bMx v y�r�e6g�qc�j{
�_kc}�y�q��M��h v eFhRgzx
kMnª��l �~¨ �sx;n>xIy�y�k | q-}�l�x-gih v
v k | ��kBlsxIl�g
v kMl�wMx�y6g�ePh/lsgFk¥gi��x¦�Mq�y�q | q�}�lsx9g�h v e6g�q-gFx¦yzq-gi�sxIy´}�yFqc��b�{
q��>�_r§b��§gFk�� �"! § ≈ �f�-,)���~¨ ��x�yzxIq�n>gzxIy���g���x�yFx<h_eÆq;y�q��Mh`�
h/l v y6x�q�ezxuh/l gi�sx v kBl v x�l�giy�q-g�hRkBl kMnPg���x �sq�yiq | q�}�lMx-gih v
v k | ��kBlsxIl�g4gih`�¢�Nh g4dsx v k | xIe´� �	��$ q-g°�/.

=
µ	�#
�� ��¨ ��x

v k�x-��h/ezgFx�l v x¦kMnPn>x�yFyzk | q�}�lMx-gih v qlM���Dq�yFq | q-}�l�x-gih v y�xI{
}~h�k�lse
�;hjgi�Mh/l¹gi��x�e�q | x | q-g�yih�����hRezgih/lB}�bfhRe���xIe<hRg;n6y�k |
v kMl�wMx�l�g�hRkMlMqc��n>x�yFyzk | q�}~l�x9g�h v e£��� � �<qlM� v kb��/�udDx¦y�xI{
ei��k�lseih�d��_x n>kBy¥hRg�e¥�Mx v b��jh/q�ymg�y�q�lMe���kMy6guq�lD� | q�}�lMx-gih v��y�k���xIy�gihRx�e � �fkMyph/lMezgiq�l v xs�Ãq��D�Rk�gJk�n4g���x�y6x�e�h_ezg�hRwMhRgFr¦q�e
q�n>b�l v gihRkMlmkMnÆgi��x�q | k�b�l�g
kMnJn>x�yFyzk | q�}~l�x9g�h v n6yzq v gih�kMl
h/l�gi��x
gFx | ��xIy�q-gFbDyFx<yFq�l�}�x �f� � � ≤

� � � § ≤
��h/eÆ�/h/lsxIq�y

¯0��h_} � µM³ �DÄ g | xIq�lse�g��Mq-g�gi�sx v b�y�y6x�lMg�nz�RkB�<eNx9� v �Rb�e�hRw�x�Rr
gi�Dy6k�b�}�� n6h>�/q | x�lMg�q�y6r n>xIy�y�k | q-}�l�x-gih v y6x�}shjk�lse�ezb�yF{
yFkcb~ls�Mx���dsr¤�Mq�y�q | q�}�lMx-gih v h/l v �Rb�ezhRkMlMe
hRl¥q v9v kMyF�£�;hRg��
gi�sxJy6x v xIlsg��Rr«�sy6kM��kMe6x�� | kM��xc�Ã������ �B¨ �sxJ�sq�yiq | q�}�lMx-gih v���Mq�ezx��Dy6x�eFx�l�gPdMxc�Rk��� § | q-r�dMx¦q | q-ÌFk�yPe6k�b�y v xºk�n
v qcyFy�h�xIyÆe v q-gFgzxIy�hRl�}£n6y�k | � � � § ≈ �~� �¬gFk�� §�1

¨ ��x»tªbDyihjx¼gzx | �Mx�yFq-gzb~y�x q�e���x9gzxIy | h_lsx���dDr�gi��x
�¥k.. eFezd�q-bMx�yÆxIn6n>x v g��~h � x � gi�sx
gFx | ��xIy�q-gzb�yzx;q-gÇ�;�sh v �½gi��x
eFx-�Mgzx9g v kD�>�jq��Mezx�e v k | �D�Rx-gFxc�_r��DÌFb�ezg v kBy�y6x�e���kBlD�MeÆgFk§gi��x
| q-�fh | b | kBnTg���xP��xIy�hRwMq-g�hRwMx32

ρ $ � 2f� �¸Ä gph/eÇl�k�gzx9�pkMyF{
gi�sr�gi�Dq-g4gi��x v �Dq�l�}�x<n6y6k |�| x-giqc�/{6�/h�4�x v kMlM�sb v gihRwMhRgzr�gFk
gi�sxPgi�sxIy | qc�>�_rmq v gih�w�q-gFx��mdMx��Mq�wMhRk�y
h/epq-dDkwMxPg���xPgiy�q�lM{

e�h�gihRkMlmh/l�gFk£gi��x��Dq�yFq | q-}�l�x-gih v ezg�q-gFxPdMr�
5�»¯6�¸h�} � �³ ��;lsx v qlm��x�yi�sq���epyFq�gih�kMlMq��/h���xPgi�sh/eÆkBdDe6x�yFwMq�gih�kMl¦h/l£gi��x
n>kD�¢�Rk�<h/lc}ºn6qez��h�kMl �M� g4� § ��gi��x
ezgiq-g�h v | q-}�l�x-gih v kMyz�Mx�y
q�e4e6x-x�lPdDr��mk.. ezezd�q-b�x�y\xIn6n>x v g | xIq�ezb�y�x | xIlsgie\wMqlMh`eF�sxIe �È
k��
x-wBx�y��ºg���x�gFx | �Mx�yFq-gzb~y�xI{>�sxI��x�lM�sxIl�g��/hRlMx�ei�sq��Mx�e
¯9h � x � dfy6kMq���x�l�h`lc}¸³�kMn´gi�sx¦e6x-��gzx9gPdsx�Rk�� � § ¯0�¸h�} � �I³
q�yzx¼h/lD�Mh v q-gihjwBx�k�n�gi��x �Myzx�e6x�l v x�kMn�ezk | x¼�srMlMq | h v
| q�}slsx-gih v�v kBy�y6xc�/q�gih�kMlMe�h`l�©�b�q�e�h/e6g�q-gih v | q�}�lMx-gih v y6x�{
}�hRkMlMe � tªk�y�y6xc�jq-g�hRkMl�dMx-gF�
x-xIl²gi��x�ezx¦eF�DhRl�nz�_b v gzb~q-g�hRkBlDe
v kBb��j�»��x�yiezh/ezg q�dMkwMx�� § ¯��;h�g��Àn6yzx�©�bMx�l v hRx�e �sh�}��Mx�y
gi�Dq�luq-dskBbsg�� � â©â e − " �N�;�Mh v �uq�y�x½q-dskBw�x§gi�sx��/h | h�g<kBn
�¥k.. e�e6dfq-bMxIy½xIn6n>x v g§gih | xue v qc�RxB³£�;�Mh v ���´kb��j� ��x�y | hRg
gi�sx��Dy6k�d�q-d�h>�/hRgzr¦k�nJ�skbsd¸�RxPx9� v �Mqlc}Mx§gFk�dDx�lMk�l�{���xIyzk �
¨ ��hReÆ�
k�bf�/�¦q v-v kbfl�gJn>kMyÆgi��x | x9g�qc�¢�/h v d�x��Mq-w�hRk�yÆb���gzk

� � � § =
� ��� � �87 kBlD{ v k�h/l v h/�Mx�l v x�kBn � § qclM� | q-��h`{

| b | kBn�y6x�eihRezgihjw�hjgFrÀ�Mq�e�dDx9x�l»y6x���kMy6gFx���d�r ezx9w�x�y�qc�
yzxIe�xIq�y v ��x�yie �

Í xºqc�/eFk£kBdDeFx�y6wsxºq���x v yzx�q�eFx�hRl¥gi��x | q�}~lMhRgzb��Mx§kBn
gi�sx v ��x | h v qc�ªeF�Dh/n>gÇkMnøgi��x�n>x�yFyzk | q�}~l�x-gih v eF��x v hjxIepqepq
n>b�l v g�hRkBl¬kBn�gFx | ��xIy�q-gzb�yzx
¯0�¸h�} � �f³ ��¨ ��x v �sx | h v qc�fei�sh/n>g
h/e¡�Mx-gFx�y | h/l�x��ÁdDr g���x:9à{`x�Rx v giyzk�l��Mx�lMe�h�gFrÁkMlÁgi��x
�Dq-b�}��MgzxIyÆlMb v �Rx9b�e �eå �fxM�f�;�Mh v ��h/l½gFb�y�l�h/eÆ��x-gFx�y | h/lMx��
�My�h | qcyFh>�Rr�dMr�g���x«e��Mhjx�/�Mh/l�}¦n6y6k | � 2 {/xc�Rx v giyzkBlm��x�l�ezhRgFr
; g���xº�sh�}��Mx�ypgi�sx�e��MhRxc�j�DhRl�}¥gi��xºe | q��>�RxIyp�<h/�>�ªdsx�gi��x
9à{`xc�_x v g�yzkBl��Mx�lMe�h�gFr�q�l��²�jqcy>}MxIy<g��Mx | q�}�l�h�gFbf��x�kMnpgi��x
v �Mx | h v qc�ºeF�DhRn>g �;¨ q04�hRl�}¼h/l�gzk�q v9v k�b�l�gmgi�sx x-���sx v gFx��
lsx�}�q-gihjwBx�g���xIy | qc�°e��Mh/n>g<�
hRgi��h/l v yzxIq�e�hRl�}ugzx | �Mx�yFq-gzb~y�x
�sbMxugzk�gi�sx e�x v kMlM��k�yi��xIy=<JkM�M�~�_x�y�x�n6n>x v gu���9µD���Jgi��x
v �Mx | h v qc�ªeF�DhRn>g;¯

δ
³
n>k�yÆgi��xPn>xIy�y�k | q-}�l�x-gih v<v k | �skBlsx�l�g

v �_x�q�y��_r¥b�lD��x�y�}�kcxIe<q�wMx�y6ruez��q�y��¥qcl�k | q��Rkb�e<�sx v y6x�qe�x
h/lmg���xºyzqlc}Mx �~� � � ≤

� � � § =
��¯0�¸h�} � �f³ �Ã¨ �Dh/eÆk�d�ezxIyz{

w�q-g�hRkBlmh/eÆwMx�y6r¦h/lseih�}~��gin>bf� �Ã¨ ��x�n>xIyzyzk | q�}slsx-gih v e���x v hRx�e
h/e¥�Dy6kc}�y6x�e�eFhRwMxc�Rr�}Mx9gzgih/lB} x�lMy�h v �sx��¼h`l¼��l �

+ (
�~x �

+) ��;lsx v q�l�h/lMn>x�y§gi�Mq-g§gi�sx¦�ul �
+ hRk�l�e§q�yFx¥eF�Dq�yFh`l�}�gi��x

�sx�Rk v qc�jh���xI�²x�Rx v giy�kMlMeP�;h�g�� �_x�e�ePq�l��¾�RxIe�ePlsb | dMxIy¬kBn
�ul ÿ + q�eÇ� § hRe4dDx�h_l�}¦q��M�MyzkBq v ��xI� �

¨ �sx½�Dq�yFq | q-}�l�x-gih vºv k | ��kBlsxIl�g�q-dskBw�x�� § v kBlDeFh`eFg�e
kfn�g-�PkÂe9��x v h>xMe¡¯���h`} � �Ã³¡��h>g��Âg��fx n�k��F�6kD��h6lD}
�¸qsy9q | xg-xBy-e�q�g¼y�k�k | g�x | ��xBy-q�g�bNy�x � a~�Dx v h6xBe Äc�
δ = ��� ��� |´|?> e�� � y�xIq

= � � $A@ aM��x v hRxIe Ä�Ä��
δ = ��� µ�� |´|?> e�� � y�xIq

=
��� $;�f¨ ��x v �sx | h v q��Ãez��hRn>gÇn>kMy

e���x v hRx�e Ä v kMyFyzx�eF��kMlM�DeÆgFk��Mq�b�}��MgzxIy �´å �fx ÿ + ¯9q-gJ��l ÿ + ³
�;�MhW�_x<gi�Dq-gJn>k�yJez�Mx v h x�e ÄFÄ v kBy�y6x�e���kMlM��eÆq��M�Dy6k���h | q-gFxc�_r
�Dqc�jn6{`�;q-r<dMx9gz�
x-xIl<g��Mq-gªn>kBy �eå �¸x ÿ + q�lM� ��å ��x �

+ �Mq�eie�b | {
h/lc}

δ ≈ � n>k�y �´å �fx �
+ q-gB� ��� ���-�C�~� �M¨ ��xIyzx�n>kByzxM�MhRlPgi��x

�MqcyFq | q�}~l�x-gih v ezgiq-gzxM����� $ kMn | q-gFx�y�hRq�� v kBlDeFh/ezg�kBn
�ul ÿ +� �¥l%D + ��q�h/yze��;hRg�� gi�sx¥x�Rx v g�yFk�l�ez�MbMgzg��/h/lc}�dMx�{
gF�´x9x�l�q��Mq�h/y��Ç�;�Mh>�Rx hRl g��Mxuyzx | q�h/lsh/lc} � � $ kBn§gi��x
| q-gFx�yihRq��ªgi��xIyzxºhRe<l�k¦�sx�Rk v q��/h��9q-gihjk�lmk�nÆx�Rx v giyzk�l�e
q�lD�
gi�sx�eF��x v hRx�e v k�lMg�q�h/lMepk�lf�Rr¦��l ÿ + �¸¨ �MxPkcd�ezxIy�w�q-gihRk�lmkBn
��� $ �ul �

+ � �¥l % + �Mq�h/y�e\d�rPx | h/eFe�h�kMlº�mk.. ezeFdDq-b�x�yªe���x v {
giyzk�e v kB��r¦g�yFq�lDe��/q�gFx�eÆgFk�g���x��Myzx�e6x�l v xPkBnÆµ)� $ k�nÇ��l �

+dMx v q�b�e6x �Ëå t�k
( ECF �fx

)
ezhRgFg�h/lc}²hRl�q���l ÿ + e�hRgzx�q�lM��eF�Dq�{

y�hRl�} q�l¾xc�_x v g�y6kMl��;hjgi� q¥�ul �
+ lMx�h�}���dDkBy v q�lDl�k�g�dsx

GàÓ HFÓ ÛFÑ\á�Ó HFÛ�Ó Ûi×JI-ØIÔLK-Ø�Õ Ñàäjâ-Õ¢ÝIíWî�î-ïBÝNMIëPORQBÝàáMßÃï�Ý ï0QSQ



��h/e�gih/lB}�b�h/ez�Mx��¦n6yzk | q �´å t�k
( ECF �fx

)
e�hRgzb�q-gFx��mh/l¦q§�ul �

+eihjgFxºq�lD�¥e��Mqyzh/lc} q�lmxc�_x v giyzkBl¹�;h�gi�uq���l ÿ + lsxIh�}~��dsk�y
h/nNgi�sxpx9� v �Mq�l�}Mx
y�q-gFx
h/e4n6q�ezgFx�y\gi�Dq�lPgi�sx
y6x v h`�Myzk v q��N�jhRn>x
gàh | x�kMnpg��Mx�x�� v hRg�x�ueàgiq�g�x�k�npg��sx��uk.. e�e�d~q�b�x�yP�DyFksd�x
¯M� � å�� − â ³ ��¨ �Mh/e\q��/e6k v kMlMezgihRgzbMgFx�e�q�l<xc�_x�}~q�l�gª�syFk v x��sb�y6x

n>kMy
�sx9gzxIy | h/lsh/lc}ugi��x v k�l v x�lMg�yFq-g�hRkMlmk�nÆ�Mks�_x�e<h_l | qls{
}�qlMhjgFx�e � aMh/l v x µ �%$ b�lMhRg�e¥k�n¦��l �

+ qyzh/e6x n6yzk | t°q
ezbMd�ezgih�gzb�g�h kMl��Çg���x¥yFx | q�h/lMh/lc}��MyzxIe�b | q-d��Rr²q�y�h/e�x¤n6yzk |
v q-gihRkMl�wDq v q�l v hjxIe v yzx�q-gFx��¡dMr�g���xIy | q��Pgiy6x�q�g | x�lMg¥h/l
� á q | dDhRxIl�g¦��� ��� �ªÍ xmq-gFgiy�hRdsbMgFx�g��Mx¹�_k v qc�jh���q�gih�kMl�kBn

�.ª}Ïs¾ º�¾ ��à�Ú�Ú6�eÙ¶Ú[ðeÙ$è´ç�ç�Ú[Þ6Þ6èÉ×�Ý¦ï´ð´Ú¦ÙµØ}ßÍÙ6è-í�Ý�Þ6Ý¦×�Ý©ï©ð�Ú[Ù�Ø ß�ì6Ù6Ý�Ù¶Úùß[è©ð�ò´Ú[Þ6ì�Ø}è©ðhÝ�ð�ÛhÙ6àeÚ�ß[à�Ý�ð�ï©Úùè´ç�Þ6Ú[ì�Ø}ì6Ù6Ø�òeØ Ùtî?Ø ð ÷UÝ ��� � ó�Ý � � � 	�
 (
÷6ø ó�è

) �  Ý©ì$Ýç�Õ�ð�ß[Ù�Ø è©ðWè´ç�Ù6Ú[×*íeÚ[ÞuÝ�Ù¶Õ´Þ�Ú�'D&�ã�í�Ý�ÞuÝ�×*Ý�ï´ð�Ú[Ù�Ø ß,ß[è´×*í´èÉð´Ú�ð´Ù���Ühã�ç�Ú¦Þ6Þ6è©×*Ý©ï�ð�Ú[Ù�Ø ß ß[è�×*í�è©ðeÚ[ð�ÙÍû��£è´ÞzÙ6àÉÚ ì6Ýz!eÚ,è´ç�ì�Ø ×*ísé�Ø ß�Ø Ùtî�ã�Ù6àeÚ,Ù¶ê�è�í´Ý©Þ6Ý�×*Ý¦ï �ðeÚ[Ù�Ø ß$ì6í�Ú[ß�Ø Ú�ì���ì6Ú[ÚzÙ¶Ú6�eÙ��*à�Ý�ò´ÚzÖ�Ú[Ú[ð�Ý�í�íeÞ¶èi�lØ ×*Ý©Ù¡Ú¦ÛÍÙ6è,Ý,ìuØ ðeï´é�Ú[Ù�ê*Ø Ù6à´è´Õ´Ù*é�è´ì¶ì�Ø ð�Ý�ß[ß[Õ�Þ6Ý©ßuîúØ ð�ÙtàeÚ ß�è©×*íeÕ´Ù¶Ú[Þ�Ý¦ðeÝ©é îeì¶Ú[ì�è´ç'Ü è.. ì6ì6Ö�Ý�Õ�Ú[Þ*ì6í´Ú�ß[Ù¶Þ6ÝÞ�Ú[ß[è©ÞuÛ´Ú�ÛÍØ ð,Ýzê*Ø ÛeÚ*ò´Ú�é}è´ß�Ø Ùtî,Þ6Ý©ð´ï´Ú´û
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gi�sxJxc�Rx v giyzkBlDe\gFk��¥l ÿ + � ��� �
+ �Dq�h/yFeTgzkPgi��x
�Dh/e6gzk�y�gihRk�l�e

k�nÆg���xº��lM¶���k v giq���xI�DyFq§�;hRg��¥yzxIez��x v g
gzk�xIq v �mkcgi�sxIy
h/lMg�y6kM��b v h/l�} qce6r |<| x-giy�r � �
b�y£k�d�e6x�yzwMq�gih�kMlMemezb��M��kMy6g
gi�sx²e | qc�>���Mks�jq�yzk�l | kB�sxc�½��� � �>� � ¶fµ � ��hRl¡gi��x�e�xIlDe6x
gi�Dq-g�gi�sx�x�Rx v g�yFk�l�e¾q�yFx�e6g�yih v g��RrÂ�Rk v qc�/h���x��»dMx-gF�
x-x�l
�ul �

+ � ��� ÿ + �Dq�h/yzeÇq-dDkwMx � § �
¨ ��x�lskBy | qc�jh���x��mgFk�giqc�ªq�yzx�qPbflM�sxIyÆgi�sx�eF�sx v g�y6b | h/e

�f�RkgzgFx��uq�e<q�n>b�l v g�hRkBl¹kBnpgzx | �sx�yFq-gFbfy6x�h/l �¸h�} ���ñ¨ ��x

q�yzxIq kBn�g���x�eF��x v g�yzb | yzx��My6x�ezxIl�g�e g��MxÁy6x v kMh>�/{>n6y6x-x
�¥k.. e�e6dfq-bMxIy²x9w�x�lMg�e�q�lM��h/e�g���b�e�q | x�qe�b�yzx�kMn¥gi��x
ezgiy�xIl�}Mgi�¥�<hRgi�¹�;��h v ���uluh`e
dDkb�lD�¥gzk¤hjgie<lMx�h�}���dDkBy�e
¯9h � x � g���x8<
x-dMr�xI¶ Í qc�¢�RxIy4n6q v gFkMy�³ �s¨ �sxIy�x;hRe4q;�DyFq | q-gih v�Dy6kM�mkBnÆgi��xºq�yzxIq§h/lmgi�sx�y�q�lc}�x ��� � � ≤

� � � § = � qlD�
q | h/lDh | b | h>eÇq�gFg�qh>l�x���q�g4� §N��¨ �Mh`e v �_x�q�y��_r�h/lM�Dh v q�gFx�e
gi�Dq-g�g��Mx�q | �D�/hRgzb��Mx�kBn�wMhRdDyiq-g�hRkBl¡n>kBym�ul¡h_em�Myzx-gFgFr
�/q�y6}Mx�l�xIqcy
� § �Ã¨ �Dh/e v q�l¥q-}�q�h/l¥q�y�hRezx�n6yzk | gzkBy�eFhjkBlDqc�
kMe v h>�>�jq-g�hRkBlDe�dsx9gz�
x9x�l���lM¶�� k v g�q��x���yzq �;¨ ��x²n>x�yFyzk�{

�.ª}Ïs¾�Ñ ûc	?ílé�è©Ù�è´ç�Þ�Ú[ìuØ ì6Ù�Ø òeØ ÙtîÍòÉÚ�Þ6ì6Õ�ì�ç�Ú[Þ6Þuè�×*Ý¦ï´ðeÚ[ÙuØ ßÓç�ÞuÝ�ß[Ù�Ø è©ð�Ø�ðÍÙtà�ÚÙ6Ú[×*íeÚ[ÞuÝ�Ù6ÕÉÞ�Ú�Þ�Ý¦ðeï©Úzþlû �z�
≤
ô � ô õ

≤
â û �.ª}Ïs¾��s¾ 	Sísé}è´Ùzèeç*Ùtà�ÚÍß¦Ú[ðeÙtÚ�Þ ��ß[à�Ú[×zØ ß[Ý´é ��ì¶àsØ�ç�Ù$èËç�ç�Ú[Þ¶Þ�è©×*Ý�ï´ð�Ú[Ù�Ø ß

��Ü ��ì6í�Ú[ß�Ø�Ú[ì�òÉÚ[Þ6ì6Õ�ì�ÙtÚ�×*í´Ú¦Þ6Ý�Ù6Õ�Þ6Ú�ç�è©Þ ÷UÝ ��� � ��� ��� � ÜÍð (
÷¶ø ó�è

) �  û�UàeÚì6è´étØ ÛÍé�Ø}ð´ÚzØ ì'Ýzï©ÕsØ Û�Úzç�è©Þ'Ù6àÉÚ�Úuî�Ú[ì�û

�.ª}Ïs¾ ½e¾ � Ú[ß[è©×*íeè©ì�Ø}ÙµØ}è©ð èeç Ü è.. ì¶ì6ÖeÝ¦ÕeÚ[Þ ì6íeÚ[ß¦ÙtÞ�Õ´× è´ç
÷�Ý ��� � ��� ��� � Ü�ð ( ÷6ø ó�è ) �  Ø�ð7íeÝ¦Þ6Ý©×�Ý¦ï´ð´Ú¦ÙµØ}ßFì6ÙtÝ©ÙtÚeû�Ô�í�Ú[ß�Ø Ú�ìÍü�Ý�ðÉÛLü¶üß�è©Þ6Þ6Ú¦ì6í´è´ð´ÛiÙ6èÍÙ6ê�èÍÛlØ�çtç�Ú[ÞuÚ[ð�Ù�ò´Ý©é�Ú[ð�ß[Ú$ì6Ù6Ý�Ù¶Ú[ì�è´ç�Ù¡à�Ú$ÛeÝ¦Õeï´àÉÙ6Ú[Þ ÷6ø �UÚ
��ì6Ú[Ú*Ù6Ú6��Ù���û

�.ª}Ïs¾
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| q�}~l�x9g�h v | x-giqc�fgFk��sqyFq | q�}~l�x-gih v h`lMezbf�jq-gzkMy�g�yiq�lseihjgih�kMl
h/e�q v-v k | �Mq�l�hjxI�<dMrPe�h�}~lMh/n6h v q�l�g�x-�f�Mq�l�ezhRkBl½¯

≈
� � $ ³ªk�n

gi�sx��/q-gFgih v x �FµD�9¶fµ	�f� �p� l�q�l�k | qc�_kcb~eà�_r¡�/qy>}Mx�q | ���jhR{
gFbf��x�kBn�wMhRd�y�q-g�hRkBl¡n>k�ym�ul ¯àqclM����³¥q�gFk | emq�yFkcb�lD�
� § �Dq�e d�x-xIlÁy�xI�skByzgFx��ÁhRlÉ�I� , ��µ	��� µ � ���;�sh v ���;q�e
��y�xI�Dh v gzxI��x�qyà�jhjxIy´�Wµ � � �

¨ ��x v kMl�wsxIyzeih�kMl gzk g���x �Mqyzq | q�}~l�x9g�h v e�giq-gzxM�
ql�k | q��_kcb�e v �Mqlc}Mx�e�h/l v ��x | h v qc�;eF�Dh/n>g�kMnPg���xun>x�yFyzkB{
| q�}~l�x9g�h v�v k | ��kMl�x�lsg���qclM��q¾�Mx v y�xIqce6x�h/l gi��x�gFkcgiqc�
qy6x�q�kMnpg���x�ei��x v giyzb | ��giq04�x��D�/q v x v kMl�gih/lsbMkcb~eà�_ruh/l�q
�;h/��x�gzx | �Mx�yFq-gzb~y�x½y�q�lc}Dx½q�ls� l�kBgP�Myzx v hR�Dh gzk�b�e��_ruq-gPq
�
x�>�/{
�Mx�n6h/l�x���g�yFq�lDeFhRg�hRkBl�gzx | ��x�yFq�gFb�y�x �°¨ �sx¦��x v yzx�q�e6x
h/l��sxIlMe�hRgzr�kMnTeFg�q-gFx�eÇq�eÆ�Mx-gFx�y | h/l�x���dDrº�D��k�gFkx | h/eFe�h�kMl
eFgzb��Dh x�e§���6��� µ#�s�
q�lM�u��xIlDeFhRgzr¦kMnp��kD�RxIepdDr�È;qc�¢�TxIn6n>x v g
�Fµ)
D��n>kBy¾gi��x o¸q¶�t4q�¶ ��� ¶ñ� e�rMeFgzx | qc�je�k ez�Mkc� q
eih | h>�/q�y;�Dy6kc}�y6x�e�eFhRwMx v �Dq�lc}�x§kwMx�y<qºe��Mq�l¹kBnpgzx | �Mx�yFq�{
gFbfy6x�e � &¸x�y��Mq�se<gi�sxIe�x�k�d�e6x�yzw�q�gih�kMlMe�q�y�x¦h/lM�Dh v q-gihRw�x�k�n
gi�sxun6h/y�e6g�k�yi��xIy�g�y�q�lMe�hRgih�kMl kBy > q�lD� gi��x�h_lsgiyzh/lDeFh v qc�¢�Rr
�Mx-gFx�y6kc}MxIlsx-kb�eÆlMq�gzb�y6x
kMn\gi��x<�Mk��Mx��§kB�Dh/��x;ezrMe6gzx | eÆ¯9q
��y�k���xIy�gFr¥ei�sqy6x��mdDr¦g���xº�Mh_}s�¹gFx | �sxIyzq-gFbfy6xºe�b~��xIy v kMlM{
�Mb v gFkMyze9³ �

Í x<k�d�ezxIy�wMx«qc� | k�e�g �ix�yzk�©�b�q�syFbD��kD�_xPe��D�jhjgFgihRl�}¦n>k�y
gi�sx n>xIy�y6k | qI}�l�x9g�h v ezgiq-gzx q�l�� e | qc�>� wMq��RbMxIe
¯

≤ ��� � � |
|�> e-³Pn>k�y´gi��xºgz�pk¤�Dq�yFq | q-}�l�x-gih v ez��x v hRx�e �
¨ �sx | q�}~lMhjgFb��sx�kMnp©�bfq��Myzb���kD�_x�e��D�jhjgFgih`lc} ��x��Mx�lM�DepkMl
gi�sx½��x�}~y�x9x�kMn
��x-w�hRq�g�h�k�l�n6yzk | eF�M�sx�yFh v qc�Ç��hRezgiyzhRdMbDgih�kMl
k�n�gi��x�xc�_x v g�yzkBl v �RkbD��¯�w�h�� � ��x�Rx v giyzh v n6hRxc�j�¤}sy�q��MhjxIlsg9³
qy6k�b�ls� �Ëå �~xul�b v �_x-b�e �J¨ �sx�y6x�n>k�y�x¥kMl�x¥�
kb��j� x-����x v g
gi�Dq-g�gi�sxJ��lM¶N��dMkMlM�½�_x�lc}�g��Meªez�Mkcb¸�/�<dDxJl�x�qyà�_rPx�©�b�qc�
h/l�gi��x�n>x�yFyzk | q�}~l�x-gih v e�giq-gFx �ª¨ �Mh/e<yFb��_x�e
k�bMg<kBl��Rr¥gi��x
eFg�q-gih v�� q�MlD¶ ¨ x�>�RxIy
�Dh/e�gFkMy6g�hRkBlDe
qls�¥lMkcg
gi�sx��MrMlDq | h vk�l�xIe��-��·���µ , � � �;l�g��Mx�k�gi��x�y��Dq�lM�N��g��Mx lskBlD{���x�yFk
©Mb�q��Dy6bD�Mks�_x�ei�~�jhRgzgih/lB}se¬¯9q-dMk�bMg ��� � � |;|�> e�³Pn>kMypdMk�g��
k�n�g���xJ�Mq�y�q | q�}�lMx-gih v ez�Mx v h x�e�qcy6xJhRlD�Mh v q-gihRwsx4k�n�gi�sxÇn6q v g
gi�Dq-gugi�sx��¥l�¶�� dMkMlM�Ê�RxIlc}Dgi�Me�q�y6x bfl�xI©�b~qc� �ºÄ g h/e
��y�xIezb | q-df�Rr �Mbsx¥gFk q�e | qc�¢� � q���lM¶ ¨ xc�¢�Rx�y��Mh/ezgFk�yzgih�kMl
eFg�q-gih v kByÆ�MrMlDq | h v ��� � �>� , � µ � � µ�·M� � �¹kByzxPh | ��kMy6g�ql�g��_r��
gi�sxJ�¥lD¶�� dsk�ls���RxIlc}Dgi�Me\�pkBb��j�§�Mh/n6n>x�y�n>kMyNxIq v �Pk�n�gi��x
��q�yzq | qI}sl�x9g�h v e���x v hjxIe�dDx v q-b�ezx�kBn���hRn6n>x�y�h/lc}��ul�wMq�{
�_x�l v x �«¨ ��h/e�h/e¥dsk�yzlMx¾kBbsgudMr�gi�sx ��k��;��xIy�lMx-bMgiy�kMl
��h/n6n6yzq v g�hRkMl¦ezgzb��MhRx�eÆk�n�tªqh�}~lMq-x�yzgpx9gpq�� � �6µ	�f�Çq�l��=<
qh
x9g�q�� � �Fµ0�f� �º¨ �Mx-r kdfe6x�yzw�x�gi�Dq-g g���x��ulD¶�� dskBlD�
�_x�l�}Mg���e4qcy6x;lsxIq�y��Rr�x�©�bfqc�¸dMxc�_k�� � § qclM��gi�sq�g4gi��xIyzx;h/e
q��Mh/ezgiyzhRdMbMg�hRkMlmkMnÇdsk�ls���RxIl�}Mgi�Me<h/lmgi�sxº�sq�yiq | q�}�lMx-gih veFg�q-gFx �~¨ �Mx�e6x<kdfe6x�yzwMq-gihRkMlMeÆq�yFx v kMl�g�yiq�yzr§gFk�kMl�x�e | q���x
d�r£±°q��Dq-x�>�jh�x-gJqc� � �Fµcµ�� �

Ä l�ezb |<| qy�r¸� | kw�hRl�} q��_k�l�}�gi�sx
ρ þ ( ! )

�D�Rk�g¦q�lD�
v kD�>�_x v g�h/lc} �mk.. eFezd�q-bDxIyPe���x v giyFq¥q-g�ez�Mx v h_n6hjxI��gzx | �Mx�yFq�{
gFbfy6x�e��<�
x�k�dMgiq�h`l q�l hRl�ezh�}��Mguh`l�gFk¡gi�sx | h v yzkBe v k���h vl�q-gzb�yzxJkMn�e�k | xpgiyzqlMe���k�yzg°q�lD� | q-}�l�x-gih v �Dy6kM��x�y6g�hRxIeTk�n
gi�sx o¸q�¶ñtªq¶f�uls¶�� ezr�ezgzx | �;¨ �sx �Dy6x�eFx�l v x�kBn��MqcyFq�{
| q�}~l�x9g�h v y6x�}�hRkMlMePn6qy<dsx�Rk�� � § h`e<dMx�/hRx-w�xI��gFk¥dDx�q
| q�ÌFkMy
e�kBbDy v xPkMn v q�y�yFhRx�y
e v q-gzgFx�yFh/l�}¤n6yzk | � � � § ≈ ��� �gFkÀ� § �87 k�l v kBh`l v h`�Mx�l v x�k�n�� § q�ls�»gi�sx���xIq04»k�n

ρ þ ( � )
h/epq-gFg�y�h dDbMgzxI�£gFk§gi�sx«e��Mq-g�h/qc� v kMyFyzxc�jq-g�hRkBlDe4kMnTgi��x

e��Mh/l»nz�_b v gzb�q�g�h kMlMe¾h_l�q¡lMq�y�y6k�� gzx | ��x�yiq-gzb�yzx�yFq�l�}Mx
q-dDkwMx � §Á�;Í x�qc�/eFk }Mx9guq¾}Mk�kB� | x�q�eFbDyFx¾kBnmgi��x
�Dh_n6n>x�yzxIl�gJe6g�q-}Mx�e4kBnTg���x<giyFqclMe�h�gihRkMl�e�giq�yzgih/lB}½�
hRg�� v k | {
�D�Rx9gzx�Rr¼�sxc�_k v qc�/h���x��¡x�Rx v giy�kMlMe¥h/l�g��Mx�n>x�y�y6k | q-}�l�x-gih v�M�Dq�ezxu�
hRgi�¡�¥l ÿ + � �ul �

+ y�q-g�hRk�kMn�q-dMk�bMg � � ���J� e��
q��D�My6kMq v �Mx�eª� § n6yzk | d�xc�Rk���Mgi�sx
n>xIy�y�k | q�}�lMx-gih v �s�Mqe�x
h/e v k�l�gih/l�bfqc�>�_r x�lMy�h v ��x��Àh/l»�ul �

+ �;hRg��À��x v yzxIq�e�hRl�}
x-��gzxIl�g kBn x�Rx v g�y6kMl ��xc�_k v qc�jh���q�gih�kMl � �¸hRl�qc�>�Rr¸��q-g
�

≥
� § �Ngi�sx�xc�_x v g�y6kMlMe<q�yzx��Rk v qc�jh���xI�mgzk¦lMx�h�}���dDkBy�hRl�}

�ul D +� �¥l ÿ + �sqhRy�eTkBl��_r��~hRl�q v kMlMe�hR�Mx�yFq�df�_x
�skByzgih�kMl§kBn
gi�sxÇ�Dq�yFq | q-}�l�x-gih v eF�sx v h�xIe �Í xJqc�/ezk;n>kbDl��Pq | h/lDh | b |kMn�y6x v kMh`�j{>n6yzx9x�n6yFq v gihRkMl�q-g¦� § �J¨ �Mx��¥l�q-gzk | e�qy�x
b�lD��x�y6}MkMhRl�}��/qyW}MxIy | xIq�l�ez©Mb�q�yzx
�Mh/e��D�/q v x | xIl�gie4h/l§gi��x
�MqcyFq | q�}~l�x-gih v �D�Mq�ezx �

�����
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�<� 7;� gi�Mq�l 4Me��Çx-kBy�}Mx¼� v ofxIlD��kMl�n>kMy�q�n6yzb�hRgin>b��
�Dh_e v b�e�eFhRk�l q�lD��g��Mx <JkMl�kMyFe¹kBn£gi�sx &¸x-giy�k��Rx-b | ±ªx�{
ezxIq�y v � �fbflM��q�� | h/lDh_ezgzxIy�xI� dMr gi��x � tJa n>k�y��Mqcy6gih`qc�
ezb��M��kMy�g¥k�n£gi�sh/e¥yzxIe�xIq�y v � � ± � o � � � q v 4Mlsk�¬�_x��c}�x�e
ezb��M��kMy�gJn6y6k | 7 a �¦bDl���x�y <;�²±ª{¢·�µ � ·)��� ,��
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