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R[ xÃ�_t [ Ã�qoxvÃ�A[ ] [ �J[ c[ �m[ qoxvÆ � � À

Bxq̀ ov�ml ov�ol gr � À

H` hhl �Wl oh_Â�Hl j ` �¦ �Bhl qd` p � À

H` hhl �Wl oh_Â�Ph[ kqp�¦ �@kej [ hp � À

Pl cl _l t [ �j l _[ � À

M[ ±̀ �depql ovfge�ê�j ¾f�_xè · � À

M[ ±̀ �depql ovfge�ê�mè ot px[ �ml j l ^ � À

M[ ±̀ �depql ovfge�ê�pqr _el �j r xv^xk` � � À

M[ ±̀ �depql ovfge�ê�t �l col _xè �xl l hl cê xkvj � � À

Wd[ q�qej ` �ep�eqË � � À

@h̀ �` j l ^f` Æ� � � À

Kql �pe| �gl cl �] l e � � À

Ppx^x¾±ge � � À

Toxv�gr ] ge � � À

Upml g¾f�ml qt l o[ � � À

Ikt [ xf[ �pxgl _keg¾t � � À

N[ �x[ gr m[ ^d

Pl �_or cè f�pqol kè �hr pqo[ � � À

W�pqvhr �m[ k_v � � À

W[ g[ ^vfk[ �moxvcl _[ � � À

Poxvg±[ _l t [ �l ] r _l t [ �_v_[ gqv^xk[ À

FovÃ�_l �gq¾ov^d�f̀ pq�moxvcl ql t [ k[ �l ] r _l t [ �_v_[ gqv^xk[ À



f| xvg�e�gl j r keg[ ^f[

gl k^` kqo[ ^f[

ol xt ¾f�ml xk[ t ^xv

l oè kq[ ^f[ �t �ovqj è �moxvol _v

�

Ikq̀ o[ g^f` Â�or ^dv�oBg�e�k¾c
El oj v�mo[ ^vÂ�ek_vt e_r [ hkè �hr ] �t �j [ ±̀ f�cor mè
Z[ pql pl t [ kè Â�x[ f| ^e[ �` _r g[ ^vfkl çol xt l fl t ` Ã�` _r g[ ^f[ �moxvol _kê x[ Ã�gpxq[ ±̂ ` kè
mox` _pxgl hk` Ã�x[ f| ^e[ �t pmè o[ fB̂ ` �ol xt ¾f�ml xk[ t ^xv�e�or ^dl t v
J| xvgeÂ�PLÃ�DNÃ�RUÃ�U@
Pl xel j �qor _kl Û̂ eÂ�±[ qt v
Bx[ pÂ�pt l ] l _kv�qov] �cov� ]̄ ` x�hej eqr �^x[ pr °

N[ �` go[ kè �ml f[ t e[ fB�pe| �ehr pqo[ ^f` �hr ] �k[ xt v�j è pe| ^vÃ�[ �x[ _[ kè j �_xè ^g[ �f̀ pq
_l m[ pl t [ m�f̀ �_l �t ±[ Û̂ et ` f�ml ov�ol gr À�K[ pxq[ kvÃ�g[ hl px` Ã�h̀ � [ g�^xv�p[ kgeË�

Cxè ^e�pxv] gl �l oè kqr fB�pe| Ã�^l �m[ pr f̀ �_l �xej vÃ�[ �^l �_l �h[ q[ �ê�e�t vgl kr fB�or ^dÃ�
[ ] v�mox` kè Ûm�` h̀ j ` kq�t �l _ml t è _kè �j è fp̂ ` À

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË

J[ g�ql �_xe[ ±[ Ë

Fo[ �_xe[ ±[ �t �_t ¾̂ d�qov] [ ^dÂ
Cl m[ pr f�l ] o[ x` g�ê�_xè ^gl �mox` pr t [ �or ^d` j �o| ge�t v] o[ kv�` h̀ j ` kq�_l �t ±[ Û̂ et ` cl
ol cr �` go[ kr À
Cl m[ pr f�j è peB̂ �ê�ml �r p±vpx` ker �k[ xt v�j è peB̂ [ �t pg[ xr f̀ �l _ml t è _keB�ml o| �ol gr À

Z[ _[ ke[ �ml ] r _x[ fB�j vÛh̀ kè Ã�ol xt ef[ fB�l oè kq[ ^f| �t �ovqj è �moxvol _v�e�qò kr fB�gl l o_vk[ ^f|
t xol gl t l êor ^dl t BÀ�K[ � _[ �ml mo[ t k[ �l _ml t è _� �k[ co[ _x[ k[ �f̀ pq�go¾qgB�[ kej [ ^fB�e
_� t e| gè j Ã�[ �t �r pq[ t è ke[ ^d�j l � k[ �±[ qt l �t v^epxvm�h̀ gql o[ À



f| xvg�[ kcè hpge

ò ah̀ gp

gl l o_vk[ ^f[ �or ^dl t [

�

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË

Z�coB�ÝH` hhl �Wl oh_Â�Hl j ` �¦ �Bhl qd` pØ�_xè ^e�ml xk[ fB�[ kcè hpgè �p±¾t g[ �ml mox` x�pxv] gè
ol xml xk[ t [ kè �ml f| m�e�t vgl kvt [ kè �mol pqv^d�c` pq¾t �o| g[ j e�hr ] �kl c[ j eÀ�K[ � _`
ml f[ t e[ fB̂ ` �pe| �p±l t l �ê�x�t v] o[ k` f�Û̂ è � ge�Bhl qd` p�¯r ] o[ ke[ �e�[ g^` pl oe[ °�hr ] �Hl j `
¯pmox| qv�e�mox` _j el qv�_l j l t ` °�ê�x[ j è ke[ �pe| �t �go¾qgè �x[ _[ kè �or ^dl t ` Ã�gq¾ò �[ kc[ � r f̀
r t [ c| Ã�t xj [ ^ke[ �x[ m[ j e| qvt [ kè �e�k[ qr o[ hkè �±B̂ xv�k[ r g| �x�x[ ] [ t BÀ

J[ g�ql �_xe[ ±[ Ë

Pl �t v] l ox` �g[ q̀ cl oee�k[ �` go[ kè �ml f[ t e[ �pe| �[ kcè hpgè �p±l t l Ã�f̀ _kl ^x` Ûkè
l _^xvqvt [ k` �mox` x�h̀ gql o[ À�Cxè ^gl �t vgl kr f̀ �l _ml t è _ke�c` pq�o| gB�hr ] �kl cBÃ�[ ] v
t pg[ x[ m�ehr pqo[ ^f| �m[ pr fB̂ B�_l �t vo[ xr À�Fo[ �l à or f̀ �o¾t kè � �qov] Ã�t �gq¾ovj �_xè ^gl �gè or f̀
pe| �t v±B̂ xkè �_� t e| gè j �ê�] ` x�ml _ml t è _xe�t exr [ hkv^dÀ�Tl �Ût è qkv�pml p¾] �k[ �mt ê x` kè
ol xr j è ke[ �x` �p±r ^dr �t �or ^dl t ` fÃ�[ kc[ � r fB̂ ` f�al oj è À

Ikq̀ o[ g^f` Â�or ^dv�oBg�hr ] �k¾c
El oj v�mo[ ^vÂ�mo[ ^[ �ek_vt e_r [ hk[ Ã�mo[ ^[ �cor ml t [
Z[ pql pl t [ kè Â�x[ f| ^e[ �f| xvgl t ` Ã�ol xovt g[ �` _r g[ ^vfk[
J| xvgeÂ�PLÃ�DNÃ�RUÃ�U@
Lê x] [ �ekq̀ o[ gqvt kv^d�x[ _[ · Â�� �
Pl xel j �qor _kl Û̂ eÂ�±[ qt v
Bx[ pÂ�pt l ] l _kv�qov] �cov� ]̄ ` x�hej eqr �^x[ pr °
M[ q̀ oe[ ±v�_l _[ qgl t ` Â�p̂ ` k[ oer px�x[ f| mÃ�� �pq[ ^f̀ �x�x[ _[ ke[ j e�_h[ �_xè ^e

H` hhl �Wl oh_Â
Hl j ` �¦ �Bhl qd` p



f| xvg�[ kcè hpge

ò ah̀ gp

gl l o_vk[ ^f[ �or ^dl t [

�

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË

A` [ oÃ�t l haÁ�[ �j l � ` �_l cË�W�ÝH` hhl �Wl oh_Â�@kej [ hp�¦ �Ph[ kqpØ�_xè ^e�ol xml xk[ fB�[ kcè hpgè
k[ xt v�xt è oxBq�ê�x[ o¾t kl �_xegê dÃ�f[ g�e�_l j l t v^d�ê�[ �q[ g� ` �k[ xt v�t [ oxvt �e�l t l ^¾t À�
Z[ _[ kè j �_xè ^g[ �f̀ pq�t pg[ x[ kè �mo[ t e_±l t ` cl �l ] o[ xg[ �or ^d` j �oBg�hr ] �k¾cÃ�^l �pq[ kl t e
_l pgl k[ ±v�pml p¾] �k[ �[ gqvt k` �r qot [ h[ kè �p±l t kê qt [ �t �f| xvgr �[ kcè hpgej À

J[ g�ql �_xe[ ±[ Ë

Pl �t v] l ox` �g[ q̀ cl oee�k[ �` go[ kè �t vÛt è qh[ k` �f̀ pq�[ kcè hpgè �p±l t l Ã�f̀ _kl ^x` Ûkè
l _^xvqvt [ k` �mox` x�h̀ gql o[ À�Cxè ^gl �t pg[ xr f̀ �ehr pqo[ ^f| �or ^d` j �oBg�hr ] �k¾cÃ�[ �co[
k[ qv^dj e[ pq�ò f̀ pqor f̀ �f̀ cl �l _ml t è _� À�Cl pq| mkv�f̀ pq�q[ g� ` �qov] �t v±B̂ xkè �_� t e| gl t v
ê�e_` [ hkv�_l �mt ê x` ke[ �ol xr j è ke[ �x` �p±r ^dr �t �or ^dl t ` fÃ�[ kc[ � r fB̂ ` f�al oj è À

H` hhl �Wl oh_Â
Ph[ kqp�¦ �@kej [ hp

Ikq̀ o[ g^f` Â�or ^dv�oBg�hr ] �k¾c
El oj v�mo[ ^vÂ�mo[ ^[ �ek_vt e_r [ hk[ Ã�mo[ ^[ �cor ml t [
Z[ pql pl t [ kè Â�x[ f| ^e[ �f| xvgl t ` Ã�ol xovt g[ �` _r g[ ^vfk[
J| xvgeÂ�PLÃ�DNÃ�RUÃ�U@
Lê x] [ �ekq̀ o[ gqvt kv^d�x[ _[ · Â�� �
Pl xel j �qor _kl Û̂ eÂ�±[ qt v
Bx[ pÂ�pt l ] l _kv�qov] �cov� ]̄ ` x�hej eqr �^x[ pr °
M[ q̀ oe[ ±v�_l _[ qgl t ` Â�p̂ ` k[ oer px�x[ f| mÃ�� �pq[ ^f̀ �x�x[ _[ ke[ j e�_h[ �_xè ^e



�

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË
W�^l �_xeÛ�pe| �r ] o[ mË�Tl �mvq[ kè �x[ _[ f̀ j v�pl ] è �g[ � _` cl �_ke[ À�ÝPl cl _l t [ �j l _[ Ø
ml j [ c[ �_xè ^el j �xol xr j è mÃ�f[ g�t [ or kge�[ qj l pà ov^xk` �t m±vt [ fB�k[ �t v] ¾o
l _ml t è _kè cl �pqol fr À�Cxè ^e�l ] p̀ ot r fB�t vÛt è qhl kB�mol ckl x| �ml cl _v�ê�p±l k` ^xkBÃ
_` px^xl t B�hr ] �ml ^dj r okBÃ�[ �k[ pq| mkè �[ k[ hexr fB�` h̀ j ` kqv�c[ o_` ol ] vÃ�[ ] v�t pg[ x[ m�q[ geÃ
gq¾ov�kè �m[ pr f̀ �_l �mox` _pq[ t el k` f�pvqr [ ^feÀ

J[ g�ql �_xe[ ±[ Ë

N[ �` go[ kè �ml f[ t e[ �pe| �x` pq[ t �ekal oj [ ^fe�ml cl _l t v^dÂ�egl k[ �mox` _pq[ t e[ fB̂ [ �[ gqr [ hkB
[ r o| �l o[ x�q̀ j m̀ o[ qr o[ À�Cxè ^gl �t vgl kr f̀ �c` pq�kl cBÃ�[ ] v�x[ xk[ ^xvm�` h̀ j ` kq�pqol fr Ã�
gq¾ov�kè �m[ pr f̀ �_l �mò x` kql t [ kv^d�t [ or kg¾t �[ qj l pà ov^xkv^dÀ�Fo[ �t pmè o[
[ k[ hexl t [ kè �ekal oj [ ^fe�e�ml j [ c[ �_xè ^el j �ml mo[ t kè �l ^` kemÃ�gq¾ov�` h̀ j ` kq�c[ o_` ol ] v
f̀ pq�kè l _ml t è _keÀ

Ikq̀ o[ g^f` Â�or ^dv�k¾c
El oj v�mo[ ^vÂ�mo[ ^[ �ek_vt e_r [ hk[ Ã�mo[ ^[ �x�cor mB
Z[ pql pl t [ kè Â�h̀ g^f̀ �j [ q̀ j [ qvgeÃ�x[ f| ^e[ �` _r g[ ^vfkl çol xt l fl t `
J| xvgeÂ�PL
Lê x] [ �ekq̀ o[ gqvt kv^d�x[ _[ · Â�� �
Pl xel j �qor _kl Û̂ eÂ�±[ qt v
Bx[ pÂ�pt l ] l _kv�qov] �cov� ]̄ ` x�hej eqr �^x[ pr °
M[ q̀ oe[ ±v�_l _[ qgl t ` Â�p̂ ` k[ oer px�x[ f| mÃ�� �pq[ ^f̀ �x�x[ _[ ke[ j e�_h[ �r ^xke¾t

Pl cl _l t [ �j l _[

j [ q̀ j [ qvg[

pg±[ _kege�ml cl _v

q̀ j m̀ o[ qr o[

j vÛh̀ kè �moxv^xvkl t l çpgr qgl t `



�

� �pq[ ^f` �x�j [ q̀ oe[ ±[ j e�
_l �x[ ] [ t v�#�pq[ ^f[ �x�coB

k[ �gl kpl he�j vW[ hhv

Ikpqor g^f[ �_l �cov K[ oqv�_l �mo[ ^v

Poxvg±[ _l t [ �l ] r _l t [ �_v_[ gqv^xk[ �_l �f` _k` f�covÀ



f| xvg�e�gl j r keg[ ^f[

gl k^` kqo[ ^f[

pml pqox` c[ t ^xl Ûm

j vÛh̀ kè �moxv^xvkl t l çpgr qgl t `

�

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË

ÝM[ ±̀ �depql ovfge�ê�j ¾f�_xè · Ø�t mol t [ _x[ �_xè ^e�t �^l _xè kk` �pvqr [ ^f̀ �e�x[ ^d| ^[ �_l
mt ê x` ke[ �m[ j e| ^e�l o[ x�r t [ � k` cl �p±r ^d[ ke[ À�K[ � _[ �depql ovfg[ �mox` _pq[ t e[ �go¾qgB
p̀ gt ` k^f| �x_[ ox` · �x�� v^e[ �Zl pe�ê�l _�ml o[ kkv^d�^xvkkl Û̂ e�ml �t è ^xl ok` �moxvcl ql t [ ke[
_l �pkr À�Z[ _[ kè j �_xè ^g[ �f̀ pq�x[ m[ j e| q[ m�mox` ] è c�l ml t è Û̂ e�e�l _qt l oxvm�f̀ f�t ±[ Û̂ et B
gl h̀ fkl ÛmÃ�xt o[ ^[ fB̂ �r t [ c| �k[ �px^x` c¾±v�ehr pqo[ ^feÀ

J[ g�ql �_xe[ ±[ Ë

Ikq̀ o[ g^f` Â�or ^dv�oBg
El oj v�mo[ ^vÂ�ek_vt e_r [ hkè �hr ] �t �j [ ±̀ f�cor mè
Z[ pql pl t [ kè Â�x[ f| ^e[ �` _r g[ ^vfkl çol xt l fl t `
J| xvgeÂ�PL
Lê x] [ �ekq̀ o[ gqvt kv^d�` go[ k¾t Â�� �
Pl xel j �qor _kl Û̂ eÂ�±[ qt v
Bx[ pÂ�pt l ] l _kv�qov] �cov� ]̄ ` x�hej eqr �^x[ pr °
M[ q̀ oe[ ±v�_l _[ qgl t ` Â�p̂ ` k[ oer px�x[ f| mÃ�� �pq[ ^f̀ �x�x[ _[ ke[ j e�_h[ �r ^xke¾t

N[ �ml ^xBqgr �_xè ^gl �l chB_[ �me| m�l ] o[ xg¾t �qt l oxB̂ v^d�go¾qgB�l ml t è ÛmÃ�[ �h̀ gql o�l mepr f̀ Ã
^l �_xè f̀ �pe| �k[ �g[ � _vj �x�kê dÀ�N[ pq| mkè Ã�_h[ �g[ � _` cl �` q[ mr �depql ovfgeÃ�ml f[ t e[ fB�pe| �qoxv
t ` opf̀ �t v_[ ox` · À�Cxè ^gl �t pg[ xr f̀ �q| Ã�gq¾o[ �l _ml t e[ _[ �mò x` kql t [ k` f�t ^x` Ûkè f
l ml t è Û̂ e�ê�j r pe�t e| ^�moxvml j kè m�pl ] è �gl h̀ fkl Ûm�t v_[ ox` · �e�xt o¾̂ em�r t [ c| �k[ �o¾� kê `
j e| _xv�l ] o[ xg[ j eÀ

M[ ±̀ �depql ovfge
ç�j ¾f�_xè ·



f| xvg�e�gl j r keg[ ^f[

gl h̀ fkl Ûm

pml pqox` c[ t ^xl Ûm

j vÛh̀ kè �moxv^xvkl t l çpgr qgl t `

�

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË
Cxè ^e�t v] è o[ fB�f̀ _kB�x�_t ¾̂ d�l ml t è Û̂ eÃ�t �gq¾ov^d�gql Û�ml qox` ] r f̀ �mè ot px` f�ml j l ^vÂ
ÝKl h̀ � [ kg[ �t �l m[ ±[ ^dØ�ê�l �kè pml _xè t [ kvj �t vm[ _gr �k[ �dr h[ fkl _x` Ã�hr ] �ÝBl Û�pe|
_xè f` �x�q[ qBØ�ê�l �_l ol p±vj Ã�gq¾ov�k[ ch̀ �qo[ ^e�moxvql j kl ÛmÀ�K[ � _B�depql oe| �qt l oxv�me| m
ehr pqo[ ^fe�r g±[ _[ fB̂ v^d�pe| �t �^eBc�t v_[ ox` · Ã�gq¾ov�qox` ] [ �x[ m[ j e| q[ m�e�m¾� kè f�l _qt l oxvm
t ` �t ±[ Û̂ et ` f�gl h̀ fkl Û̂ eÀ

J[ g�ql �_xe[ ±[ Ë

Ikq̀ o[ g^f` Â�or ^dv�oBg
El oj v�mo[ ^vÂ�ek_vt e_r [ hkè �hr ] �t �j [ ±̀ f�cor mè
Z[ pql pl t [ kè Â�` _r g[ ^f[ �x_ol t l qk[ Ã�x[ f| ^e[ �` _r g[ ^vfkl çol xt l fl t `
J| xvgeÂ�PL
Lê x] [ �ekq̀ o[ gqvt kv^d�` go[ k¾t Â�� �
Pl xel j �qor _kl Û̂ eÂ�±[ qt v
Bx[ pÂ�pt l ] l _kv�qov] �cov� ]̄ ` x�hej eqr �^x[ pr °
M[ q̀ oe[ ±v�_l _[ qgl t ` Â�p̂ ` k[ oer px�x[ f| mÃ�� �pq[ ^f̀ �x�x[ _[ ke[ j e�_h[ �r ^xke¾t

N[ �ml ^xBqgr �_xè ^gl �l chB_[ �go¾qgB�p̀ gt ` k^f| �ehr pqo[ ^feÃ�[ �h̀ gql o�l ml t e[ _[ Ã�^l �_xè f̀ �pe| �
t �g[ � _` f�p̂ ` kè À�Pl �mò x` kq[ ^fe�_xè ^gl �mox` ^dl _xe�_l �x[ _[ ke[ Â�_h[ �g[ � _` cl �` q[ mr �depql oee
ml f[ t e[ fB�pe| �qoxv�j l � het ` �t ` opf̀ �t v_[ ox` · �ê�k[ h̀ � v�t v] o[ m�q| Ã�gq¾o[ �mox` _pq[ t e[
mo[ t e_±l t ` �x[ ^dl t [ kè �t �qo[ g^è �r _xè h[ ke[ �mè ot px` f�ml j l ^vÀ�Sq̀ ol t [ kè �l _] vt [ �pe|
or ^d` j �oBgÂ�t pg[ x[ kè j �l ] o[ xg[ �l o[ x�ml _kè pè kè j �o| ge�t �^` hr �ml qt è o_x` ke[ �t v] l or À
T[ g[ �al oj [ �mt ê x` ke[ �±B̂ xv�r t [ � k` �p±r ^d[ kè Ã�[ k[ hex| �px^x` c¾±¾t �e�x[ m[ j e| qvt [ kè Ã�[
mox` _` �t pxvpqgej �ml j [ c[ �gpxq[ ±ql t [ m�ml _pq[ t l t ` �k[ t vge�xt eBx[ k` �x�r _xè h[ kè j
mè ot px` f�ml j l ^v�ê�x�_] [ ±l Û̂ eB�l �t ±[ pk` �] ` xmè ^x` · pqt l À

M[ ±̀ �depql ovfge
ç�mè ot px[ �ml j l ^



` _r g[ ^f[ �j r xv^xk[

p±r ^d�j r xv^xkv

pml pqox` c[ t ^xl Ûm

j vÛh̀ kè �moxv^xvkl t l çpgr qgl t `

� �

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË
ÝM[ ±̀ �depql ovfge�ê�pqr _el �j r xv^xk` Ø�x[ mo[ px[ fB�_xè ^e�_l �Ût e[ q[ �ekpqor j ` kq¾t �
e�_� t e| g¾t À�Z[ _[ kè j �_xè ^g[ �f̀ pq�x[ m[ j e| q[ m�gl h̀ fkl Ûm�ekpqor j ` kq¾t �t vgl kr fB̂ v^d
pl hl t ` �m[ oqè Ã�[ �k[ pq| mkè �l _qt l oxvm�fBÃ�t v] è o[ fB̂ �l _ml t è _kè �ehr pqo[ ^f̀ À�Tl �mt ê x` kè
ol xt ef[ �m[ j e| m�p̀ gt ` k^vfkB�e�t pmè o[ �r j è f| qkl Ûm�ol xml xk[ t [ ke[ �] oxj è · �o¾� kv^d
ekpqor j ` kq¾t �j r xv^xkv^dÀ

J[ g�ql �_xe[ ±[ Ë

Ikq̀ o[ g^f` Â�or ^dv�oBg
El oj v�mo[ ^vÂ�ek_vt e_r [ hkè �hr ] �t �j [ ±̀ f�cor mè
Z[ pql pl t [ kè Â�x[ f| ^e[ �` _r g[ ^vfkl çol xt l fl t `
J| xvgeÂ�PL
Lê x] [ �ekq̀ o[ gqvt kv^d�` go[ k¾t Â�� �
Pl xel j �qor _kl Û̂ eÂ�±[ qt v
Bx[ pÂ�pt l ] l _kv�qov] �cov� ]̄ ` x�hej eqr �^x[ pr °
M[ q̀ oe[ ±v�_l _[ qgl t ` Â�p̂ ` k[ oer px�x[ f| mÃ�� �pq[ ^f̀ �x�x[ _[ ke[ j e�_h[ �r ^xke¾t

Fo[ �mò x` kqr f̀ �go¾qgè �p̀ gt ` k^f̀ �pl hl t v^d�t vpq| m¾t Ã�gq¾ò �k[ h̀ � v�r t [ � kè �l ] ` fox` m�
e�x[ m[ j e| q[ mÀ�Cxè ^gl �Ûh̀ _xe�gl h̀ fkl Ûm�ekpqor j ` kq¾t Ã�t p±r ^dr f̀ �pe| �t �ê d�_� t e| gÃ�
[ �k[ pq| mkè �l _qt [ ox[ �^[ ±v�r g±[ _Ã�t v] è o[ fB̂ �c` pq[ j e�oBg�l _ml t è _kè �ekpqor j ` kqvÀ

Cxè ^e�j l cB�ml xk[ m�ekpqor j ` kqv�^d[ o[ gq̀ ovpqv^xk` �_h[ Â
Oogè pqov�pvj al kê xk` f�ê�mò x` kq[ ^f[ �gh[ pv^xkv^d�ekpqor j ` kq¾t Ã
Ikpqor j ` kq¾t �t �x` pml h̀ �ê�ml xk[ t [ kè �] oxj è · �t vgl oxvpqvt [ kv^d�t �j r xv^`
ol xovt gl t ` fÀ

M[ ±̀ �depql ovfge
ç�pqr _el �j r xv^xk`



f| xvg�e�gl j r keg[ ^f[

gl h̀ fkl Ûm

pml pqox` c[ t ^xl Ûm

j vÛh̀ kè �moxv^xvkl t l çpgr qgl t `

� �

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË
L` t Ã�t B� Ã�[ �j l � ` �kè _� t è _� �ê�gq¾ò �xt è ox| �] v±l �mè ot px` �t �gl h̀ f̂ ` �_l �t ` q̀ ovk[ ox[ Ë�
N[ �ql �e�ekk` �mvq[ ke[ �l _ml t è _� �xk[ f_r f̀ �pe| �t �cox` �ÝM[ ±̀ �depql ovfge�ê�t �l col _xè
xl l hl cê xkvj ØÀ�@mheg[ ^f[ �x[ ^d| ^[ �_xè ^e�_l �r t [ � k` cl �l chB_[ ke[ Ã�p±r ^d[ ke[ �
e�l _qt [ ox[ ke[ �gl h̀ fkl Û̂ e�t v_[ ox` · Ã�gq¾ò �ol xcovt [ fB�pe| �t �xl l À�

J[ g�ql �_xe[ ±[ Ë

N[ �ml ^xBqgr �_xè ^gl �l chB_[ �go¾qgB�l ml t è Ûm�pg±[ _[ fB̂ B�pe| �x�me| ^er �ehr pqo[ ^feÃ�[ �h̀ gql o
l mepr f` Ã�^l �_xè f` �pe| �k[ �g[ � _` f�p^` kè À�W�^x| Û̂ e�x[ _[ kel t ` f�[ mheg[ ^f[ �mò x` kqr f̀ �qoxv
j l � het ` �t ` opf̀ �t v_[ ox` · �_h[ �gl h̀ fkv^d�gol g¾t �depql oee�ê�_xè ^gl �t v] è o[ �t ±[ Û̂ et B
ehr pqo[ ^f| �or ^d` j �oBgÀ�Dà gqv�_� t e| gl t ` �xt è oxBq�e�c±l p�h̀ gql o[ �pmo[ t e[ fBÃ�� ` �x[ _[ kè �
pq[ f̀ �pe| �] [ o_xè f�[ kc[ � r fB̂ ` Ã�[ �gl h̀ fkl Ûm�±[ qt è fpx[ �_l �x[ m[ j e| q[ ke[ À

M[ ±̀ �depql ovfge
ç�t �l col _xè �xl l hl cê xkvj

Ikq̀ o[ g^f` Â�or ^dv�oBg
El oj v�mo[ ^vÂ�ek_vt e_r [ hkè �hr ] �t �j [ ±̀ f�cor mè
Z[ pql pl t [ kè Â�x[ f| ^e[ �` _r g[ ^vfkl çol xt l fl t `
J| xvgeÂ�PL
Lê x] [ �ekq̀ o[ gqvt kv^d�` go[ k¾t Â�� �
Pl xel j �qor _kl Û̂ eÂ�±[ qt v
Bx[ pÂ�pt l ] l _kv�qov] �cov� ]̄ ` x�hej eqr �^x[ pr °
M[ q̀ oe[ ±v�_l _[ qgl t ` Â�p̂ ` k[ oer px�x[ f| mÃ�� �pq[ ^f̀ �x�x[ _[ ke[ j e�_h[ �r ^xke¾t



� �

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË

@] v�t è _xè mÃ�gè _v�t pq[ m�o[ kl Ã�t vfÛm�k[ �x[ f| ^e[ �^xv�pml qg[ m�pe| �x�gl h̀ cB�hr ] �gl h̀ � [ kgBÃ
qox` ] [ �r j è m�ml mo[ t kè �l _^xvq[ m�cl _xek| À�@mheg[ ^f[ �ÝWd[ q�qej ` �ep�eqËØ�t pmè o[ �_xè ^e�
t �k[ r ^` �ol xml xk[ t [ ke[ �^x[ pr �k[ �x` c[ ox` �[ k[ hl cl t vj Ã�f̀ _kl ^x` Ûkè �r qot [ h[ fB̂
p±l t kê qt l �e�xt ol qv�t �f| xvgr �[ kcè hpgej À

J[ g�ql �_xe[ ±[ Ë

U^x` · �pq̀ or f̀ �t pg[ x¾t g[ j e�x` c[ o[ �or ^d` j �oBgÂ�k[ fmè ot �r pq[ t e[ �j [ ±B�t pg[ x¾t g|
c̄l _xekl t B°Ã�[ �k[ pq| mkè �_r � B� j̄ ekr ql t B°À�@] v�ml qt è o_xem�t v] ¾oÃ�k[ h̀ � v�moxvqoxvj [ m
o| g| �k[ _�l _ml t è _keB�hê x] BÃ�[ � �gh̀ mpv_o[ �k[ �` go[ kè �pe| �k[ m̀ ±keÀ�Pl �g[ � _` f�mo¾] è
_xè ^gl �l qoxvj r f̀ �l _�h̀ gql o[ �gl j ` kq[ ox�ê�t pmè o[ fB̂ v�hr ] �k[ mol t [ _x[ fB̂ v�ê�_xe| ge�^x` j r
j l � ` �l _�o[ xr �ml mo[ t em�` t ` kqr [ hk` �] ±| _vÀ�

Ikq̀ o[ g^f` Â�or ^dv�oBg
El oj v�mo[ ^vÂ�mo[ ^[ �ek_vt e_r [ hk[ Ã�mo[ ^[ �x�cor mB
Z[ pql pl t [ kè Â�h̀ g^f̀ �f| xvg[ �[ kcè hpgè cl Ã�x[ f| ^e[ �` _r g[ ^vfkl çol xt l fl t `
J| xvgeÂ�[ kcè hpge�
Lê x] [ �ekq̀ o[ gqvt kv^d�x[ _[ · Â�� �
Pl xel j �qor _kl Û̂ eÂ�Ûò _ke
Bx[ pÂ�ol xcovt g[ �k[ �^x[ p
M[ q̀ oe[ ±v�_l _[ qgl t ` Â�p̂ ` k[ oer px�x[ f| mÃ�� �pq[ ^f̀ �x�x[ _[ ke[ j e�_h[ �r ^xke¾t

Wd[ q�qej ` �ep�eqË

f| xvg�[ kcè hpge

x` c[ ov

gl k^` kqo[ ^f[

r pmo[ t ke[ kè �ar kg^fe�t vgl k[ t ^xv^d



qò kekc�` j l ^fe

ol xt ¾f�j ` kq[ hkv

gl k^` kqo[ ^f[

�gl l o_vk[ ^f[ �t xol gl t l çor ^dl t [

� �

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË

N[ �` go[ kè �ml f[ t e[ �pe| �x_f| ^è �qt [ oxv�t vo[ � [ fB̂ [ �f[ gBÛ�` j l ^f| �ê�o[ _l ÛmÃ�x[ pgl ^x` kè Ã
pj r q̀ gÃ�x±l ÛmÁ�Bx[ p�_xe[ ±[ �k[ �gl oxvÛm�gl k^` kqo[ ^feÂ�_xè ^gl �m[ qoxvÃ�[ k[ hexr f̀ �e�t v] è o[
f` _kB�x�me| ^er �` j l ^fl k[ hkv^d�] r xè gÀ�Pol pq̀ Ë�T[ gÀ�Sgr q̀ ^xk` Ë�A[ o_xl Æ�Tl �pxv] g[ Ã
[ kc[ � r fB̂ [ �x[ ] [ t [ Ã�gq¾o[ �r ^xv�ol xml xk[ t [ ke[ �r ^xr m�t �] ` xmè ^xkvÃ�ekq̀ o[ gqvt kv�pml p¾] À

J[ g�ql �_xe[ ±[ Ë

Ikq̀ o[ g^f` Â�or ^dv�oBg
El oj v�mo[ ^vÂ�ek_vt e_r [ hkè �hr ] �t �j [ ±̀ f�cor mè
Z[ pql pl t [ kè Â�x[ f| ^e[ �` _r g[ ^vfk` Ã�ò t [ he_[ ^vfk` Ã�q̀ o[ m̀ r qv^xk` Ã�
gl ò g^vfkl çgl j m̀ kp[ ^vfk`
J| xvgeÂ�PLÃ�DNÃ�RUÃ�U@
Lê x] [ �ekq̀ o[ gqvt kv^d�x[ _[ · Â�� �
Pl xel j �qor _kl Û̂ eÂ�±[ qt v
Bx[ pÂ�pt l ] l _kv�qov] �cov� ]̄ ` x�hej eqr �^x[ pr °
M[ q̀ oe[ ±v�_l _[ qgl t ` Â�p̂ ` k[ oer px�x[ f| mÃ�� �pq[ ^f̀ �x�x[ _[ ke[ j e�_h[ �r ^xke¾t



qò kekc�` j l ^fe

ò ah̀ gp

gl k^` kqo[ ^f[

�gl l o_vk[ ^f[ �t xol gl t l çor ^dl t [

� �

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË

ÝKql �pe| �gl cl �] l eËØ�ql �x[ ] [ t k[ �e�m̀ ±k[ �` j l ^fe�` _r g[ ^vfk[ �co[ �or ^dl t [ Ã�ekpmeol t [ k[
gr hql t B�x[ ] [ t B�Ýg[ j è · Ã�m[ mè oÃ�kl � v^` Ø�ê�qvhgl �� ` �t �t ` opfe�x` �xt è oxBqg[ j eÆ�
N[ �p̂ ` k| �t ^dl _xBÂ�j vpxÃ�gl qÃ�mè p�e�p±l · Ã�[ �x[ _[ kè j �_xè ^g[ �f̀ pq�] ±vpg[ t ê xkè �moxvfBm
ml x| �xt è oxBqg[ Ã�gq¾ò cl �] l e�pe| �mox` ^et keg�t vÛt è qhl kv�k[ �` go[ kè À

J[ g�ql �_xe[ ±[ Ë

Pl �t v] o[ ker �qov] r �e�q̀ j m[ �cov�k[ �` go[ kè �ml f[ t e[ �pe| �xt è oxBqgl êmox` ^et kegÀ�Z[ _[ kè j
_xè ^g[ �f̀ pq�t vgl k[ m�c` pq�mox` _pq[ t e[ fB̂ v�xt è oxBqgl Ã�gq¾ò cl �mox` ^et keg�pe| �l ] [ t e[ À�
W�t v] l ox` �ml j [ c[ �Kl ±l �Pl _ml t è _xeÃ�ml g[ xr fB̂ ` �x[ h̀ � kl Û̂ e�j e| _xv�ml pq[ ^e[ j eÀ

Fo[ ^x` �j l cB�t v] o[ m�qov] �pt l ] l _kv�hr ] �co| �k[ �^x[ pÃ�[ �q[ g� ` �r pq[ t em�q̀ j ml Â�t l hk` �hr ]
kl oj [ hk` À�Pl �g[ � _` f�or k_xè �h̀ gql o�r _xè h[ �ekal oj [ ^fe�xt ol qk` fÃ�[ �t vkeg�ml g[ xr f̀ �hê x] |
x_l ] vqv^d�mr kgq¾t �e�Ýmox` f| qv^d�] [ xØÃ�^l �_l _[ f̀ �x[ ] [ t è �` h̀ j ` kq�ovt [ hex[ ^feÀ

Ikq̀ o[ g^f` Â�or ^dv�oBg
El oj v�mo[ ^vÂ�ek_vt e_r [ hkè �hr ] �mo[ ^[ �x�cor mB
Z[ pql pl t [ kè Â�x[ f| ^e[ �` _r g[ ^vfkl çol xt l fl t ` Ã�q̀ o[ me[ �x[ f| ^el t [ Ã�gpxq[ ±̂ ` kè
pm̀ ^f[ hk` Ã�ò t [ he_[ ^f[ Ã�x[ f| ^e[ �gl ò g^vfkl çgl j m̀ kp[ ^vfk`
J| xvgeÂ�PLÃ�DNÃ�RUÃ�U@
Pl xel j �qor _kl Û̂ eÂ�±[ qt v�hr ] �Ûò _ke
Bx[ pÂ�ol xcovt g[ �k[ �^x[ p�hr ] �pt l ] l _kv�qov] �cov� ]̄ ` x�hej eqr �^x[ pr °
M[ q̀ oe[ ±v�_l _[ qgl t ` Â�p̂ ` k[ oer px�x[ f| mÃ�� �pq[ ^f̀ �x�x[ _[ ke[ j e�_h[ �r ^xke¾t



pml pqox` c[ t ^xl Ûm

_r � [ �j l ql ovg[

gl k^` kqo[ ^f[

�gl l o_vk[ ^f[ �t xol gl t l çor ^dl t [

� �

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË

Po[ ^[ �mpx^x¾±�ql �^l _xè kk` �x] è o[ kè �mv±gr �x�gt e[ qg¾t À�@�c_v] v�q[ g�k[ _�g[ � _vj
gt e[ qgè j �xol ] em�moxvpe[ _Ë�Tl �_l mè ol �t vxt [ kè Æ�W�ÝPpx^x¾±g[ ^dØ�g[ � _` �_xè ^gl �
pq[ f̀ �pe| �ml j l ^kegè j �t �r hr �ê�ò [ cr f̀ �or ^d` j Ã�[ ] v�ml j ¾̂ �mpx^x¾±̂ ` �x` ] o[ m�mv±̀ g�
x�gl h̀ fkv^d�gt e[ q¾t À

J[ g�ql �_xe[ ±[ Ë

N[ �` go[ kè �ml f[ t e[ �pe| �mpx^x¾±g[ �h̀ ^B̂ [ �k[ _�gt e[ q[ j eÀ�Z[ _[ kè j �_xè ^g[ �f̀ pq�t vgl k[ m
moxvpe[ _�hr ] �c` pq�o| gB�t �l _ml t è _kej �j l j ` k^è Ã�[ ] v�ml j ¾̂ �f̀ f�x` ] o[ m�mv±̀ gÀ�
Bx[ p̀ j �k[ _h[ qr f̀ �q[ g� ` �mq[ g�ê�t q̀ _v�qox` ] [ �cl �l _cl kem�l _ml t è _kej �or ^d` j �oBgÀ

W�cox` �_l pq| mk` �pB�_t [ �qov] v�pq̀ ol t [ ke[ Â
R| ^` êkl ce�ê�l ] ` fj r fB̂ v�moxvpe[ _v�l o[ x�c` pqv�oBgÃ
R| ^` �ê�r j l � het e[ fB̂ v�pq̀ ol t [ kè �t v±B̂ xkè �or ^d[ j e�oBgÀ

Ikq̀ o[ g^f` Â�or ^dv�oBg�hr ] �k¾c
El oj v�mo[ ^vÂ�mo[ ^[ �ek_vt e_r [ hk[
Z[ pql pl t [ kè Â�qò kekc�gl k^` kqo[ ^fe�e�qò kekc�r t [ ceÃ�x[ f| ^e[ �q̀ j [ qv^xk` Ã
ò t [ he_[ ^f[
J| xvgeÂ�PLÃ�DNÃ�RUÃ�U@
Pl xel j �qor _kl Û̂ eÂ�±[ qt v�hr ] �Ûò _ke
Bx[ pÂ�pt l ] l _kv�qov] �cov� ]̄ ` x�hej eqr �^x[ pr °



gl k^` kqo[ ^f[

pml pqox` c[ t ^xl Ûm

j l ql ovg[ �_r � [

�gl l o_vk[ ^f[ �t xol gl t l çor ^dl t [

� �

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË

Kql �kè �xk[ �gh[ pv^xk` f�cov�ÝToxv�gr ] geØË�W�q̀ f�ekq̀ o[ gqvt k` fÃ�or ^dl t ` f�l _p±l kè �xk[ k[
x[ ] [ t [ �xvpgr f̀ �xr m̀ ±kè �kl t v�t vj e[ oÀ�Tl �e_` [ hk[ �al oj [ �ol xovt ge�e�ò t [ he_[ ^feÃ�
gq¾o[ �[ kc[ � r f̀ �_xè ^e�_l �r t [ � k` cl �Ûh̀ _x` ke[ �or ^dr �gr ] g¾t Ã�ml _` fj l t [ ke[ �_` ^vxfe�
e�[ gqvt k` cl �r _xe[ ±r �t �cox` À

J[ g�ql �_xe[ ±[ Ë

N[ �ml ^xBqgr �_xè ^gl �t e_xe�me±̀ ^xg| �^dl t [ kB�ml _�f̀ _kvj �x�qox` ^d�gr ] g¾t À�
Pl �^dt ehe�gr ] ge�x[ ^xvk[ fB�pe| �j è px[ m�ê�t �x[ h̀ � kl Û̂ e�l _�t v] o[ k` cl �qov] r �ê�^x[ p̀ j
ml t l heÃ�[ �^x[ p̀ j �t �k[ mo[ t _| �pxv] gej �q̀ j mè À�Z[ _[ kè j �co[ ^x[ �f̀ pq�r t [ � kè �Ûh̀ _xem
ê d�or ^d�e�t pg[ x[ m�t ±[ Û̂ et v�gr ] ` g�or ^d` j �f̀ _k` f�hr ] �l ] r �oBgÀ�Pl �g[ � _` f�or k_xè
ml f[ t e[ �pe| �ekal oj [ ^f[ �xt ol qk[ �l o[ x�k[ col _[ Ã�gq¾o[ �x[ ^d| ^[ �_l �_[ hpx` f�cov�
e�ml _` fj l t [ ke[ �gl h̀ fkv^d�mo¾] À

Ikq̀ o[ g^f` Â�or ^dv�o| ge�e�l ] r �oBg
El oj v�mo[ ^vÂ�mo[ ^[ �ek_vt e_r [ hk[ Ã�mo[ ^[ �cor ml t [
Z[ pql pl t [ kè Â�` _r g[ ^f[ Ã�q̀ o[ me[ �x[ f| ^el t [ Ã�gpxq[ ±̂ ` kè �pm̀ ^f[ hk` Ã
ò t [ he_[ ^f[ Ã�x[ f| ^e[ �gl ò g^vfkl çgl j m̀ kp[ ^vfk`
J| xvgeÂ�PLÃ�DNÃ�RUÃ�U@
Pl xel j �qor _kl Û̂ eÂ�±[ qt vÃ�Ûò _ke�hr ] �qor _kv
Bx[ pÂ�pt l ] l _kv�qov] �cov� ]̄ ` x�hej eqr �^x[ pr °



ò cr h[ ^f[ �` j l ^fe

r t [ � kl Ûm

gl kqol h[ �l __` ^dr

ol xt ¾f�ar kg^fe�t vgl k[ t ^xv^d

� �

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË

Avt [ Ã�� ` �^l Û�k[ p�_o[ � keÃ�^dl m�kè �t è j v�_l g±[ _kè �^l À�Aoxj e�xk[ fl j l Ë�Tl �xk[ gÃ�� ` �j [ px
_xeÛ�t �pl ] è �qol ^d| �For j g[ Æ�W�q̀ f�[ mheg[ ^fe�_xè ^e�r ^xB�pe| Ã�f[ g�r pml gl em�ml qt l og[ �ê�
[ �moxv�l g[ xfe�q[ g� ` �pè ] è À�ÝUpml g¾f�ml qt l o[ Ø�ml j [ c[ �_xè ^el j �t v^epxvm�^e[ ±l �e�` j l ^f`
ml mox` x�mol pq̀ �mt ê x` ke[ �or ^dl t ` �e�l __` ^dl t ` À�

J[ g�ql �_xe[ ±[ Ë

N[ fmè ot �k[ h̀ � v�t v] o[ m�ml qt l og[ �l _ml t e[ _[ fB̂ ` cl �_[ k` j r �ol _x[ fl t e�mt ê x` ke[ Â�

N[ pq| mkè �k[ �` go[ kè �ml f[ t e[ �pe| �[ kej [ ^f[ �mò x` kqr fB̂ [ �or ^d�_l �t vgl k[ ke[ Ã�
[ �[ mheg[ ^f[ �t �^x[ pè �ox` ^xvt epqvj �[ k[ hexr f̀ �ml mo[ t kl Ûm�t vgl kvt [ kv^d�p̀ gt ` k^fe
or ^d¾t À

Ikq̀ o[ g^f` Â�or ^dv�oBg�e�k¾c
El oj v�mo[ ^vÂ�mo[ ^[ �ek_vt e_r [ hk[
Z[ pql pl t [ kè Â�q̀ o[ me[ �m̀ _[ cl cê xk[ Ã�ò t [ he_[ ^f[ Ã�t pm[ ô è �` j l ^fl k[ hk` Ã
` _r g[ ^f[ �` j l ^fl k[ hk[ Ã�x[ f| ^e[ �gl ò g^vfkl çgl j m̀ kp[ ^vfk`
J| xvgeÂ�PLÃ�DN
Pl xel j �qor _kl Û̂ eÂ�±[ qt v�hr ] �Ûò _ke
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t �al oj è �[ kej l t [ k` cl �] l d[ q̀ o[ À�Pl pq[ m�ml or px[ �pe| �_l g±[ _kè �q[ g�f[ g�_xè ^gl �ê�g[ � _v
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