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W` degr ±�^x[ pr �ê�Fo[ kê ` �Rx` ^xvml pml heq̀ f�^xÀ��

FovÃ�_h[ �gq¾ov^d�moxvcl ql t [ kl �t e| ^` f�ke� �f̀ _kB�l ] r _l t | �x` �t xch| _r �k[ �x[ gò p�qò Û̂ eÀ
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� � À

� � À

Meu` o�ê�Weh_�¦ �Cl j ` pqê �@kej [ hp
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j [ q̀ j [ qvg[

_l _[ t [ kè �e�l _` fj l t [ kè �_l �� � �

j kl � ` kè �e�_xè h̀ kè �_l �� � �

px[ ^l t [ kè

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË
ÝFt è x_k[ �j epf[ Ø�t �t ` opfe�_h[ �gh[ p�IVçVI�pq[ t e[ �mox` _�r ^xke[ j e�] [ o_xè f�t vj [ c[ fB̂ `
t vxt [ ke[ �j [ q̀ j [ qv^xk` �e�pxv] px` �q̀ j ml �ol xcovt geÃ�^l �^xvke�fB�k[ qr o[ hkB�gl kqvkr [ ^fB�cov
ÝFt è x_k[ �j epf[ �fr kel oØ�x�m[ gè qr �_h[ �gh[ p�IçIIIÀ�U^x` pqkê v�t pmè o[ fB�x[ ±l c| �pq[ qgr �
e�ol xt eBxr fB�gl h̀ fk` �_xe[ ±[ ke[ �x�_l _[ t [ ke[ Ã�l _` fj l t [ ke[ Ã�j kl � ` ke[ �e�_xè h̀ ke[ �
t �x[ gò pè �_l �� � � À�R̀ cr hl t [ kv�ml xel j �qor _kl Û̂ e�ml xt [ h[ �t vgl oxvpq[ m�co| �x[ o¾t kl �_l
r qot [ h[ ke[ �j [ q̀ oe[ ±r Ã�f[ g�e�_l �ekq̀ kpvt k` cl �qò kekcr �pmo[ t kl Û̂ e�o[ ^dr kgl t ` f�r �] [ o_xè f
x[ [ t [ kpl t [ kv^d�r ^xke¾t À

J[ g�ql �_xe[ ±[ Ë

N[ �` go[ kè �ml f[ t e[ fB�pe| �_xe[ ±[ ke[ �j [ q̀ j [ qv^xk` Ã�[ �x[ _[ kè j �co[ ^x[ �f̀ pq�pxv] gè
t v] o[ kè �ml mo[ t k` f�l _ml t è _xe�ml mox` x�pq̀ ol t [ kè �pq[ qgè j �gl pj ê xkvj �or ^d` j �
^[ ±̀ cl �^e[ ±[ À�K[ � _[ �qo[ ak[ �_` ^vxf[ �moxv] he� [ �pq[ q̀ g�_l �^` hr Ã�k[ ql j e[ pq�q̀ j ml �cov�t vj [ c[
pgr mè ke[ Ã�ò ah̀ gpr �e�mò ^vxfeÀ�Cvk[ j ê xk[ �al oj [ �pmo[ t e[ Ã�� ` �r ^xkel t è �ml xl pq[ fB�
±B̂ xB�[ gqvt kl Ûm�aexv^xkB�x�j vÛh̀ kè j �j [ q̀ j [ qv^xkvj À

Ikq̀ o[ g^f` Â�or ^d�^[ ±vj �^e[ ±̀ j
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�PLÃ�DNÃ�RUÃ�U@
Lê x] [ �ekq̀ o[ gqvt kv^d�x[ _[ · Â�� � �
Pl xel j �qor _kl Û̂ eÂ�Ûò _ke�hr ] �qor _kv
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
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j [ q̀ j [ qvg[

gl k^` kqo[ ^f[ �r t [ ce

ò ah̀ gp

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË
N[ �Cxegej �Z[ ^dl _xè �t ox` �gl kahegqÁ�S| mv�g±¾̂ B�pe| �l �ml _xe[ ±�±r m¾t Ã�] l �kè �ml qo[ aeB
ml o¾t kvt [ m�r ±[ j g¾t À�Bx[ pÃ�� ` ] v�t gol ^xv±�gql ÛÃ�gql �pe| �k[ �qvj �xk[ À�ÝKl t ] l fpge�ò ah̀ gp�
ê�r ±[ j ge�xt vg±̀ �e�_xè pe| qk` Ø�ql �_vk[ j ê xk[ �co[ �j [ q̀ j [ qv^xk[ �mox` xk[ ^xl k[ �_h[ �gh[ p
IVçVIÃ�c_xè �r ^xkel t è �ml o¾t kr fB�r ±[ j ge�xt vg±̀ �l o[ x�_xè pe| qk` À�Fo[ ^x` �t ^è h[ fB�pe| �
t �gl t ] l f¾t Ã�gq¾ov^d�x[ _[ kè j �f̀ pq�x[ mol t [ _x` kè �ml oxB_gr �t �j e[ pq̀ ^xgr
l m[ kl t [ kvj �mox` x�g±¾qhet ` �p| mvÀ

J[ g�ql �_xe[ ±[ Ë
N[ �q[ ô xv�t vÛt è qh[ kv�f̀ pq�r ±[ j ` g� x̄t vg±v�hr ] �_xè pe| qkv°À�Pl �l ] r �pqol k[ ^d�` go[ kr
ml f[ t e[ fB�pe| �mh[ kpx` �x�o¾� kvj e�x[ mep[ j e�r ±[ j g¾t À�Z[ _[ kè j �co[ ^x[ �f̀ pq�t pg[ x[ kè
l _ml t è _kej �c` pq̀ j �h̀ t ` f�hr ] �mo[ t ` f�o| ge�q| �mh[ kpx| Ã�gq¾o[ �l _ml t e[ _[ �t [ oql Û̂ e�x�q[ ô xvÀ
W�kè gq¾ov^d�or k_[ ^d�r ±[ j ge�k[ �l ] r �mh[ kpx[ ^d�j l cB�] vm�ml mo[ t k` Ã�x[ mep[ k` �t �ekk` f
ml pq[ ^e�ê�t q̀ _v�hê xv�pe| �pxv] g[ �[ k[ hex[ �e�ò [ g^f[ �l ] è j [ �o| g[ j eÀ�T̀ j ml �cov�t vj [ c[
gl k^` kqo[ ^feÃ�ò ah̀ gpr �e�m̀ t kl Û̂ e�t �ml o¾t kvt [ ker �t [ oql Û̂ e�hê x] l t v^dÀ

Ikq̀ o[ g^f` Â�or ^d�o| ge�hr ] �l ] r �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 �j [ q̀ j [ qvgeÃ�x[ f| ^e[ �` _r g[ ^vfkl çol xt l fl t `
J| xvgeÂ�PLÃ�DNÃ�RUÃ�U@
Lê x] [ �ekq̀ o[ gqvt kv^d�x[ _[ · Â�� �
Pl xel j �qor _kl Û̂ eÂ�Ûò _ke�hr ] �qor _kv
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

Kl t ] l fpge�ò ah̀ gp
ê�r ±[ j ge�xt vg±̀ �e�_xè pe| qk`
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xo¾� kê l t [ k` �g[ oqv�_l �mo[ ^v
_l �t vgl oxvpq[ ke[ �x[ o¾t kl �t �mo[ ^v

cor ml t ` fÃ�f[ g�e�ek_vt e_r [ hk` f

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

Kl t ] l fpge�ò ah̀ gp
ê�r ±[ j ge�xt vg±̀ �e�_xè pe| qk`
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f| xvg�ml hpge

pml pqox` c[ t ^xl Ûm

gl k^` kqo[ ^f[ �r t [ ce

^x| Û̂ e�j l t v

Bx[ ol _xè fpgè �p±l t [ �^xÀ�� À
�ê�^x| Û̂ e�j l t v

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË
W�x[ ^x[ ol t [ kvj �h̀ pè �j [ ce[ �_xe[ ±[ �t ` _±r c�t ±[ pkv^d�x[ p[ _Á�@�pgox[ qv�j l cB�l _xvpg[ m
pt l fB�ml pq[ m�qvhgl �t q̀ _vÃ�c_v�gql Û�ml mo[ t kè �ol xml xk[ �^x| Û̂ e�j l t vÀ�ÝBx[ ol _xè fpgè
p±l t [ �^xÀ�� ÀØ�ql �gl kqvkr [ ^f[ �cov�ÝBx[ ol _xè fpgè �p±l t [ �fr kel o�ê�^x| Û̂ e�j l t vØÃ
mox` xk[ ^xl k` f�_h[ �r ^xke¾t �gh[ p�IçIIIÀ�M` ^d[ keg[ �ml xl pq[ f̀ �q[ �p[ j [ Ã�[ h̀ �] [ x[ �p±l t kê qt [
f̀ pq�ol xpx` oxl k[ Ã�xcl _kè �x�mol co[ j ` j �k[ r ^x[ ke[ �pmeo[ hk` cl �ê�r ^xkel t è �mo[ ^r fB�x�qvj e
p[ j vj e�^x| Û̂ e[ j e�j l t vÂ�ox` ^xl t kegè j Ã�^x[ pl t kegè j Ã�moxvj el qkegè j Ã�moxvp±¾t gè j Ã
f̀ _k[ g�x�t e| gpxB�o¾� kl ol _kl Û̂ eB�t vo[ x¾t À

J[ g�ql �_xe[ ±[ Ë
N[ �Ûol _gr �` go[ kr �ml f[ t e[ �pe| �k[ xt [ �^x| Û̂ e�j l t v�ê�kmÀ�^x[ pl t kegÀ�Pl �h̀ t ` f�e�mo[ t ` f
pqol kè �pql fB�g[ j è kè Ã�k[ _�gq¾ovj e�r kl pxB�pe| �^dj r oge�x�t vo[ x[ j eÃ�kmÀ�pm[ m�e�p` kÀ
Z[ _[ kè j �r ^xke[ �f̀ pq�t pg[ x[ m�or ^d` j �o| ge�q̀ k�t vo[ xÃ�gq¾ov�m[ pr f̀ �_l �^x| Û̂ e�j l t v
t vÛt è qhl k` f�k[ �Ûol _gr �` go[ kr À�Wv] ¾o�l _] vt [ �pe| �ml mox` x�r qoxvj [ kè �j [ cê xk` f�o¾� _� ge
k[ _�l _ml t è _keB�^dj r ogB�x[ �ml j l ^B�c` pqr �o| geÀ�Pl mo[ t k[ �l _ml t è _� �l _^x[ ol t r f̀
pgox[ q[ À

Ikq̀ o[ g^f` Â�or ^d�o| ge�h̀ t ` f�hr ] �mo[ t ` f
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[ �ml hpgè cl Ã�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�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
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f| xvg�ml hpge

pml pqox` c[ t ^xl Ûm

gl k^` kqo[ ^f[ �r t [ ce

^x| Û̂ e�j l t v

��

Bx[ ol _xè fpgè �p±l t [ �^xÀ�� À
ê�^x| Û̂ e�j l t v

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË
W�x[ ^x[ ol t [ kvj �h̀ pè �ml f[ t e±v�pe| �kl t ` �x[ gh| ^e[ �ê�qor _kè fpx` �e�] [ o_xè f�ml _^dt vqhet ` À
Tvhgl �r t [ � ke�j [ cl t è �ml o[ _xB�pl ] è �x�gl h̀ fkvj �` q[ m̀ j �f| xvgl t v^d�t vxt [ · À
ÝBx[ ol _xè fpgè �p±l t [ �^xÀ�� ÀØ�ql �gl h̀ fk[ �l _p±l k[ �p̀ oee�ê�qvj �o[ x` j �r ^xkel t è �j è oxB�pe| �
x�kl t vj e�^x| Û̂ e[ j e�j l t vÂ�x[ ej g[ j e�e�moxvej g[ j e�l o[ x�ej è p±l t [ j e�moxvj el qkegl t vj e�
e�moxvp±¾t gl t vj eÀ�@g^f[ �t ^eB� �ql ^xv�pe| �t �x[ ^x[ ol t [ kvj �h̀ pè Ã�c_xè �pgox[ qv�j l cB
l _xvpg[ m�pt l fB�ml pq[ m�qvhgl �t q̀ _vÃ�c_v�f| xvgl t ` �x[ c[ _ge�xl pq[ kB�ol xt eBx[ k` �ml mo[ t kè À

J[ g�ql �_xe[ ±[ Ë
N[ �Ûol _gr �` go[ kr �ml f[ t e[ �pe| �k[ xt [ �^x| Û̂ e�j l t v�ê�kmÀ�ej è p±¾t �moxvj el qkegl t vÀ�
Pl �h̀ t ` f�e�mo[ t ` f�pqol kè �pql fB�g[ j è kè Ã�k[ _�gq¾ovj e�r kl pxB�pe| �^dj r oge�x�t vo[ x[ j eÃ�
kmÀ�^xvq[ fB^�e�^xvq[ fB^vÀ�Z[ _[ kè j �r ^xke[ �f̀ pq�t pg[ x[ m�or ^d` j �o| ge�q̀ k�t vo[ xÃ�gq¾ov
m[ pr f̀ �_l �^x| Û̂ e�j l t v�t vÛt è qhl k` f�k[ �Ûol _gr �` go[ kr À�Wv] ¾o�l _] vt [ �pe| �ml mox` x
r qoxvj [ kè �Ýj [ cê xk` f�o¾� _� geØ�k[ _�l _ml t è _keB�^dj r ogB�x[ �ml j l ^B�c` pqr �o| geÀ
Pl mo[ t k[ �l _ml t è _� �l _^x[ ol t r f̀ �pgox[ q[ �e�ml xt [ h[ �mox` fÛm�_l �gl h̀ fk` cl �x[ _[ ke[ À

Ikq̀ o[ g^f` Â�or ^d�o| ge�h̀ t ` f�hr ] �mo[ t ` f
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[ �ml hpgè cl Ã�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�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



f| xvg�ml hpge

m[ j e| m�p±r ^dl t [

t vl ] o[ � ke[ �l oql co[ aê xk[

dl j l kej v�e�dl j l al kv

�

Ppegr pv�f| xvgl t `
ê�dl j l kej v�e�dl j l al kv

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË
ÝPpegr pv�f| xvgl t ` ÆØ�ql �ekq̀ o[ gqvt k[ �co[ �` _r g[ ^vfk[ Ã�t �gq¾ò f�r ^xkel t è �gh[ p�VçVI�j è oxB
pe| �x�t vo[ x[ j e�l �e_` kqv^xkvj �] oxj è ker Ã�h̀ ^x�l _j è kkvj �xk[ ^x` ker À�Z[ _[ kè j �co[ ^xv�f̀ pq
r t [ � k` �t vp±r ^d[ kè �_` aekê fe�h̀ gql o[ �e�ml mo[ t k` �l _o¾� ke[ kè �dl j l kej ¾t �l _
dl j l al k¾t À�Ao[ g�ml _ml t è _xe�q̀ gpql t v^d�k[ �ml ^xBqgl t vj �` q[ mè �xj r px[ �r ^xke¾t �
_l �p[ j l _xè hk` cl �moxvml j kè ke[ �pl ] è �ml mo[ t k` f�l oql co[ aeeÃ�^l �xk[ gl j ê è �qò kr f`
t vl ] o[ � ke| �f| xvgl t BÃ�m[ j e| m�p±r ^dl t B�l o[ x�m̀ ±k` �pgr mè kè �ml _^x[ p�h̀ g^feÀ

J[ g�ql �_xe[ ±[ Ë
Rl xcovt g[ �l mè o[ �pe| �k[ �r t [ � kvj �p±r ^d[ ker �e�[ kc[ � r f` �^[ ±̀ �^e[ ±l À�Pl �t vp±r ^d[ ker
h̀ gql o[ �r ^x` · �_l gl kr f̀ �t v] l or Ã�moxvfj r fB̂ �f̀ _kB�x�l gò Ûhl kv^d�m¾xÀ�J` Ûhe�r ^x` ·
ml qox` ] r f̀ �ml t q¾ox` ke[ Ã�t vpq[ ô xvÃ�� ` �xol ] e�ml _kè pè �o| ^` À�K[ � _[ �_` ^vxf[ �k[ co[ _x[ k[
f̀ pq�j ` ovql ov^xkvj �gl j r keg[ q̀ j �xt ol qkvj �x�t vÛt è qh̀ kè j �[ k[ hexl t [ kv^d�t vo[ x¾t �
k[ �` go[ kè À�T[ ge�t xj [ ^ke[ fB̂ v�à ` _] [ ^g�pgr q̀ ^xkè �q±r j [ ^xv�x[ p[ _v�mepl t ke�e�ml g[ xr f̀ Ã
� ` �] ±| _v�ql �ml �mol pqr �` h̀ j ` kq�mol ^` pr �k[ r geÀ

Ikq̀ o[ g^f` Â�or ^d�^[ ±vj �^e[ ±̀ j
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[ �ml hpgè cl Ã�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�Ûò _ke
Bx[ pÂ�ol xcovt g[ �k[ �^x[ p�hr ] �pt l ] l _kv�qov] �cov� ]̄ ` x�hej eqr �^x[ pr °



f| xvg�ml hpge

pml pqox` c[ t ^xl Ûm

gl k^` kqo[ ^f[ �r t [ ce

pvkl kej v�e�[ kql kej v

� �

Poxvf[ ^è h̀ �e�t ol cl t è
ê�pvkl kej v�e�[ kql kej v

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË
ÝPoxvf[ ^è h̀ �e�t ol cl t è �ê�pvkl kej v�e�[ kql kej vØ�ql �_vk[ j ê xk[ �co[ �f| xvgl t [ Ã�
gq¾o[ �t �ekkl t [ ^vfkv�pml p¾] �ml j [ c[ �r ^xkel j �gh[ p�VçVI�t x] l c[ ^em�x[ p¾] �p±l t kê qt [ À
Z[ _[ kè j �co[ ^xv�f̀ pq�t xe| ^è �r _xe[ ±r �t �p±l t kvj �pq[ ô er �e�l _k[ h̀ xè kè �m[ o�t vo[ x¾t �
l �xk[ ^x` ker �] hepgl xk[ ^xkvj �¯moxvf[ ^è h̀ °�hr ] �mox` ^et pq[ t kvj �¯t ol cl t è °À�Fo[
pgr q̀ ^xkè �r ^xv�` h[ pqv^xkl Û̂ e�f| xvgl t ` fÃ�mò ^vxvfk` cl �t vo[ � [ ke[ �j vÛhe�l o[ x
pml pqox` c[ t ^xl Û̂ eÃ�pq[ kl t eB̂ �t ^eBc[ fB̂ ` �r xr m̀ ±kè kè �h̀ g^fe�ml hpgè cl À

J[ g�ql �_xe[ ±[ Ë
N[ �Ûol _gr �` go[ kr �ml f[ t e[ �pe| �g[ q̀ cl oe[ � p̄vkl kej �hr ] �[ kql kej °À�N[ r ^xv^è h�j l � ` �t v] o[ m
qov] �mt ê x` ke[ �f̀ _k` cl �xf[ t epg[ �hr ] �t ` opf| �j è px[ kB�¯MIX°À�Pl �l ] r �pqol k[ ^d�` go[ kr
t vÛt è qh[ �pe| �mr h[ �� �hr ] �� �t vo[ x¾t À�U^x` · �[ k[ hexr f̀ �` go[ k�e�or ^d` j �h̀ t ` f�l o[ x�mo[ t ` f�o| ge
t pg[ xr f` �m[ pr fB̂ B�m[ o| �p±¾t À�Sxr g[ k` �p±l t [ �x[ t px` �xk[ f_r fB�pe| �ml �mox` ^et kv^d
pqol k[ ^dÀ�R̀ cr hl t [ kv�ml xel j �qor _kl Û̂ e�l o[ x�gl kè ^xkl Ûm�gl l o_vk[ ^fe�l ] r �oBg�Ût è qkè
pqvj r hr fB�gl k^` kqo[ ^f| �r ^xke[ �t �qo[ g^è �k[ r geÀ

Ikq̀ o[ g^f` Â�or ^d�l ] r �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[ �ml hpgè cl Ã�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�Ûò _ke
Bx[ pÂ�ol xcovt g[ �k[ �^x[ p�hr ] �pt l ] l _kv�qov] �cov� ]̄ ` x�hej eqr �^x[ pr °



f| xvg�ml hpge

p±l t kê qt l

gl k^` kqo[ ^f[ �r t [ ce

xt eBxge�ao[ x` l hl cê xk`

� �

Zt eBxge�ao[ x` l hl cê xk`
ê�[ kqvg�e�j eql hl ce[

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË
ÝZt eBxge�ao[ x` l hl cê xk` �ê�[ kqvg�e�j eql hl ce[ Ø�ql �[ kc[ � r fB̂ [ �co[ �f| xvgl t [ Ã�gq¾o[ �ml j [ c[
r ^xkel j �gh[ p�IVçV�t �l m[ kl t [ ker �ml mr h[ okv^d�t vo[ � ` · �l �[ kqv^xkvj �ol _l t l _xè À
Z[ _[ kè j �r ^x` pqkeg¾t �f̀ pq�ml mo[ t k` �r xr m̀ ±ke[ kè �t vÛt è qh[ kv^d�e�l _^xvqvt [ kv^d
ao[ x` l hl cexj ¾t �x[ �ml j l ^B�l _ml t è _kê d�or ^d¾t �_±l keBÀ�@gqvt kl Ûm�_l pgl k[ h̀ �ol xt ef[
] l c[ ^qt l �p±l t kê qt [ �e�r ^xvÃ�� ` �q̀ cl �qvmr �f| xvgl t v^d�x[ c[ _` g�kè �k[ h̀ � v�ol xr j è m
_l p±l t kè À

J[ g�ql �_xe[ ±[ Ë
N[ �` go[ kè �ml f[ t e[ �pe| �ao[ cj ` kq�xt ol qr Ã�[ �r ^x` · �t v] è o[ �] o[ gr fB̂ v�` h̀ j ` kq�
k̄mÀ�_l �p±l t [ �Ýme| q[ Ø�_l m[ pl t r f̀ �Ý@̂ dehh̀ p[ Ø°Ã�moxvqoxvj r fB̂ �moxv�kej �_±l · À�
Pl �g[ � _` f�mo¾] è �t vÛt è qh[ �pe| �t ±[ Û̂ et v�xt eBx` g�t o[ x�x�gl j ` kq[ ox` j �t vf[ Ûke[ fB̂ vj �
f̀ cl �xk[ ^x` kè À�Z[ c[ _ge�ml _xè hl k` �pB�k[ �] hl ge�ml �� �xt ol q¾t À�Pl j e| _xv�kej e�co[ ^x`
l _govt [ fB�j [ m| �ml pq| m¾t Ã�gq¾o[ �t exr [ hkè �k[ t eBxr f̀ �_l �ml xk[ kv^d�ao[ x` l hl cexj ¾t Ã�
^l �pgr q̀ ^xkè �j l qvt r f` �e�r ±[ qt e[ �x[ m[ j e| qvt [ kè À

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[ �ml hpgè cl Ã�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 °



� �

Zt eBxge�ao[ x` l hl cê xk`
ê�Ae] he[

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË
ÝZt eBxge�ao[ x` l hl cê xk` �ê�Ae] he[ Ø�ql �` _r g[ ^vfk[ �co[ �f| xvgl t [ Ã�t �gq¾ò f�r ^xkel t è �gh[ p�
IVçV�x[ ml xk[ fB�pe| �x�ml mr h[ okvj e�t vo[ � ` ke[ j e�l �ol _l t l _xè �] e] hefkvj À�U^x` pqkê v�pq[ fB
mox` _�x[ _[ kè j �r xr m̀ ±ke[ ke[ �] o[ gr fB̂ v^d�` h̀ j ` kq¾t �t ` �ao[ x[ ^dÃ�ml xk[ fB̂ �t �q̀ k�pml p¾]
_xè _xê qt l �gr hqr ol t ` �r govq̀ �t �^l _xè kkvj �f| xvgr À�Fo[ �_l pgl k[ h̀ �mt ê xv�] l c[ ^qt l
p±l t kê qt [ �e�r ^xv�` h[ pqv^xk` cl Ã�kè _l p±l t k` cl �ekq̀ omò ql t [ ke[ �pgl j mhegl t [ kv^d
x[ c[ _` g�f| xvgl t v^dÀ

J[ g�ql �_xe[ ±[ Ë
N[ �` go[ kè �ml f[ t e[ �pe| �ao[ cj ` kq�xt ol qr Ã�[ �co[ ^x�l _k[ f_r f̀ �] o[ gr fB̂ ` �p±l t l �e�x[ qt è o_x[
pt ¾f�t v] ¾oÃ�moxvqoxvj r fB̂ �k[ �kej �_±l · À�Nè x[ h̀ � kè �l _�ml mo[ t kl Û̂ e�l _ml t è _xeÃ�co[
t vÛt è qh[ �m̀ ±kv�ao[ x` l hl cexj �e�moxvpq| mkè �q±r j [ ^xv�f̀ cl �xk[ ^x` kè Ã�^l �Ût è qkè �] r _r f`
gl j m̀ q̀ k^f` �f| xvgl t ` À�A[ x[ �x[ c[ _` g�ml _xè hl k[ �f̀ pq�k[ �j l _r ±v�^l �� �xt ol q¾t À
Pl j e| _xv�kej e�t vÛt è qh[ �pe| �j l qvt r fB̂ [ �j [ m[ �ml pq| m¾t �t exr [ hkè �k[ t eBxr fB̂ [ �_l
kl t l �ml xk[ kv^d�xt eBxg¾t �ao[ x` l hl cê xkv^dÀ

f| xvg�ml hpge

p±l t kê qt l

gl k^` kqo[ ^f[ �r t [ ce

xt eBxge�ao[ x` l hl cê xk`

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[ �ml hpgè cl Ã�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 °



� �

f| xvg�ml hpge

p±l t kê qt l

gl k^` kqo[ ^f[ �r t [ ce

xt eBxge�ao[ x` l hl cê xk`

Zt eBxge�ao[ x` l hl cê xk`
ê�x�� v^e[ �^l _xè kk` cl

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË
ÝZt eBxge�ao[ x` l hl cê xk` �ê�x�� v^e[ �^l _xè kk` cl Ø�ql �_vk[ j ê xk[ �co[ �` _r g[ ^vfk[ Ã
ml j [ c[ fB̂ [ �r ^xkel j �gh[ p�IVçV�t �ml mo[ t kvj �pql pl t [ ker �ml ql ^xkv^d�t vo[ � ` · À�B` h̀ j
co[ ^xv�f̀ pq�l _k[ h̀ xè kè �] o[ gr fB̂ v^d�` h̀ j ` kq¾t �t �r p±vpx[ kv^d�ml t è _x` ke[ ^dÀ
@gqvt kl Ûm�r ^xv�t v^dt vqvt [ ke[ �mox` kl Ûk` cl �p̀ kpr �p±¾t Ã�r ol xj [ ê [ �^l _xè kk`
p±l t kê qt l �r ^xke¾t �e�r Ût e[ _[ j e[ �ej Ã�f[ g�t è h̀ �ekqovcr fB̂ v^d�x[ c[ _` g�govf̀ �pe| �t �f| xvgr
r � vt [ kvj �k[ �^l �_xè · �t �pxgl h̀ �^xv�t �_l j r À

J[ g�ql �_xe[ ±[ Ë
U^x` · �t e_xe�ao[ cj ` kq�ao[ x` l hl cexj r Ã�[ �k[ pq| mkè �or ^d` j �e�moxvqoxvj [ kè j �_±l ke
t pg[ xr f̀ �k[ �` go[ kè �] o[ gr fB̂ v�t vo[ xÀ�Pl �g[ � _` f�mo¾] è �[ mheg[ ^f[ �t vÛt è qh[ �ml mo[ t kv
xt eBx` g�e�f[ pkl �q±r j [ ^xv�f` cl �mox` kl Ûk` �xk[ ^x` kè Ã�_xe| ge�^x` j r �g[ � _v�] ±B_�pq[ f̀ �pe|
^` kkB�h̀ g^fBÀ�A[ x[ �p±l t kê qt [ �xl oc[ kexl t [ k[ �f̀ pq�t �moxvpq| mk` �m[ gè qv�l ] ` fj r fB̂ ` �
� �xt ol q¾t À�Pl �ê d�ol xt eBx[ ker �co[ ^x` �l chB_[ fB�j [ m| �ml pq| m¾t �x�co[ aê xkvj e
l _kè pè ke[ j e�_l �mox` ] vq̀ cl �` q[ mr À

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[ �ml hpgè cl Ã�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 °



moxvol _[

_` _r g^f[ �k[ r gl t [

hl cê xk` �j vÛh̀ kè

] el hl ce[

� �

T[ f` j kê ` �h[ ] l o[ ql oer j
ê�Ar _l t [ �gl j ¾ò g

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË
ÝT[ f` j kê ` �h[ ] l o[ ql oer j �ê�] r _l t [ �gl j ¾ò gØ�ql �ekq̀ o[ gqvt k[ �co[ �` _r g[ ^vfk[ Ã�gq¾o[ �
t �ekkl t [ ^vfkv�pml p¾] �t mol t [ _x[ �r ^xke¾t �t �j egol Ût e[ q�] el hl ceeÀ�Z[ _[ kè j �co[ ^xv�f̀ pq
x] [ _[ kè �h[ ] l o[ ql ovfkv^d�mo¾] ` gÀ�U^xkel t è �[ k[ hexr fB�ê d�^` ^dv�e�mox` mol t [ _x[ fB
mol ^` _r o| �_` _r g^vfkBÃ�[ ] v�r pq[ hemÃ�^xv�k[ h̀ � B�_l �l oc[ kexj ¾t �ol Ûhekkv^dÃ�xt è ox| ^v^dÃ
] [ gq̀ ovfkv^d�^xv�coxv] l t v^dÀ�@gqvt kl Ûm�Ût è qkè �r ^xv�hl cê xk` cl �j vÛh̀ ke[ Ã�` hej ek[ ^fe
a[ ±pxvt v^d�deml q̀ x�l o[ x�[ ocr j ` kq[ ^fe�k[ r gl t ` f�ml _^x[ p�x[ f| mÀ

J[ g�ql �_xe[ ±[ Ë
Fo[ �ml pe[ _[ �qov] �k[ r ge�¯Ar _l t [ �gl j ¾ò g°�l o[ x�t ±[ Û̂ et B�co| �¯I_� �_l �mo[ ^v°�pq̀ ol t [ kB
or ^d[ j e�oBgÀ�N[ r ^xv^è h�t v] è o[ �f̀ _kl �x�qox` ^d�j è fp̂ �] [ _[ ke[ �l �o¾� kvj �pql mker �qor _kl Û̂ e
e�x[ gò pè �j ` ovql ov^xkvj À�N[ �` go[ kè �ml f[ t e[ �pe| �] el hl cê xkv�l mepÃ�[ �r ^x` · �e_` kqvaegr f`
t pg[ x[ kB�pqor gqr o| À�J` Ûhe�^` ^d[ �kè �f̀ pq�r keg[ hk[ Ã�co[ ^x�_` ^v_r f̀ �l �gl h̀ fkvj �gol gr
] [ _[ t ^xvj À�Pl j v±ge�r ^xke[ �q±r j [ ^xv�j ` ovql ov^xkv�gl j ` kq[ oxÃ�[ �[ kc[ � r fB̂ v�ekq̀ oà fp
or ^dl t v�r ±[ qt e[ �r ^xkel j �x[ m[ j e| qvt [ kè �qor _kv^d�pqor gqr o�] el hl cê xkv^dÀ

Ikq̀ o[ g^f` Â�or ^dv�oBg�hr ] �_l qvg
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 �moxvol _vÃ�h̀ g^f̀ �] el hl ceeÃ�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�Ûò _ke
Bx[ pÂ�pt l ] l _kv�qov] �cov� ]̄ ` x�hej eqr �^x[ pr °
M[ q̀ oe[ ±v�_l _[ qgl t ` Â�� �l ] r _l t v�_v_[ gqv^xk` �_l �g[ � _` f�x�� �j epfe�x[ t [ oqv^d�t �cox`



moxvol _[

pqò av�ghej [ qv^xk` �e�go[ fl ] o[ xl t `

^xvq[ kè �j [ mv

c` l co[ ae[

� �

Tt ¾f�ml oq[ h
ê�Ko[ fl ] o[ xv�Ût e[ q[

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË
�ÝTt ¾f�ml oq[ h�ê�Ko[ fl ] o[ xv�Ût e[ q[ Ø�ql �ekq̀ o[ gqvt k[ �co[ �` _r g[ ^vfk[ Ã�gq¾o[ �ml j [ c[
r pvpq̀ j [ qvxl t [ m�t è _x| �l �pqò a[ ^d�ghej [ qv^xkv^d�e�go[ fl ] o[ xl t v^d�Zè j eÀ�Fo[ ^x` �pq[ fB
mox` _�x[ _[ kè j �xò _[ cl t [ ke[ �qò Û̂ e�ml oq[ hr �ml _o¾� kê x` cl Ã�mo[ t e_±l t l �_l m[ pl t r fB̂
j ÀekÀ�a[ r k| �e�ahl o| �_l �ml px^x` c¾hkv^d�ò cel k¾t À�@gqvt kl Ûm�_l pgl k[ h̀ �r ^xv�t ` ovaeg[ ^fe�
e�p̀ h̀ g^fe�_[ kv^dÃ�t pmè o[ fB̂ �_±r cl qot [ ±̀ �x[ m[ j e| qvt [ kè �x±l � l kv^d�ekal oj [ ^fe�ml _^x[ p
h̀ g^fe�c` l co[ aeeÀ

J[ g�ql �_xe[ ±[ Ë
N[ r ^xv^è h�j l � ` �x[ ekê fl t [ m�x[ f| ^e[ �l j [ t e[ fB̂ �_l qvgl t B�j [ m| �Ût e[ q[ Ã�[ �k[ pq| mkè
x[ mol pem�r ^xke¾t �_l �cov�pq̀ ol t [ k` f�or ^d` j À�K[ � _[ �pqò a[ �go[ fl ] o[ xl t [ �pg±[ _[ �pe| �
x�mvq[ · �t �� � �g[ q̀ cl oe[ ^dÀ�U^x` · �t v] è o[ �l _ml t è _xe�x[ �ml j l ^B�c` pq¾t Ã�[ �_` ^vxf|
x[ qt è o_x[ �ml _kè pè kè j �l ] r �oBgÀ�Dt ` kqr [ hk` �] ±| _v�pB�k[ qv^dj e[ pq�t ` ovaegl t [ k` �mox` x
dr j l ovpqv^xk` �e�ml r ^x[ fB̂ ` �gl j r keg[ qv�t eoqr [ hk` f�cor mvÃ�^l �x[ ^d| ^[ �_l �t vj [ x[ ke[
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Bx[ pÂ�pt l ] l _kv�qov] �cov� ]̄ ` x�hej eqr �^x[ pr °
M[ q̀ oe[ ±v�_l _[ qgl t ` Â�� �l ] r _l t v�_v_[ gqv^xk` �_l �g[ � _` f�x�� �j epfe�x[ t [ oqv^d�t �cox`



� �

�g[ � _[ �x�l ] r _¾t �j [ �� �pq[ ^f` �
#�pq[ ^f[ �x�coB�k[ �gl kpl he�j vW[ hhv

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

W` degr ±�^x[ pr
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ê�Pè ot px` �^vt ehex[ ^f` �^xÀ��

N[ �^xvj �ml h̀ c[ �q[ �[ gqvt kl ÛmË
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r j è f| qkl Ûm�pxv] gè cl �t kel pgl t [ ke[ �e�ml j [ c[ �h̀ mè f�xol xr j è m�mol ^` pv�depql ov^xk` Ã
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Bx[ pÂ�pt l ] l _kv�qov] �cov� ]̄ ` x�hej eqr �^x[ pr °
M[ q̀ oe[ ±v�_l _[ qgl t ` Â�� �l ] r _l t v�_v_[ gqv^xk` �_l �g[ � _` f�x�� �j epfe�x[ t [ oqv^d�t �cox`




































	ODKRYJ ŚWIAT GIER

