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@� [ k<hep̀ � _l p� [ q̀ k_ej ` kql p� ò [ hex[ _l p� m̀ hl p� BR@S� kl � moej ` eol � p̀ j ` pqò � _` � � � � � �
_` j l kpqo[ �nr ` �[ � j [ el o�m[ oq̀ �_l �mé] hê l �[ q̀ k_e_l �u�^l j ml pq[ �ml o�j r hd` ò p�[ _r hq[ pÀ�
Cl � ql q[ h� _` � [ q̀ k_ej ` kql p� ò cepqo[ _l pÃ� [ mol uej [ _[ j ` kq̀ � � � « � al o[ j � _` pqek[ _l p� [ l �
mé] hê l � à j ekekl Ã� ` se_` k^e[ k_l � nr ` � [ p� j r hd` ò p� ^l kqekr [ j � p̀ k_l � [ p� moek^em[ ep�
ò pml kp<s` ep�ml o�] r p̂ [ o�l p�p̀ osenl p�pl ^el [ ppepq̀ k^e[ epÃ�[ ^` pp[ o�] ` k` aœ̂el pÃ�[ qr [ hex[ o�l �
B[ _[ pqol �� kê l �` �[ ^l j m[ kd[ o�[ p�_` j [ k_[ p�_` �pr [ p�a[ j œhe[ pÀ

Dj �ò h[ nEl �@�a[ eu[ �` q<oe[ Ã�l ] p̀ os[ çp̀ �mò _l j ek>k^e[ �_[ �ml mr h[ nEl �_` �� � �[ � � � � [ kl pÃ�
nr ` � ò mò p̀ kq[ � � � Ã� « �_l p� [ q̀ k_ej ` kql pÀ�Dj � p̀ cr e_[ � [ m[ ò ^` j � [ p�m̀ ppl [ p�^l j � � � �
[ kl p� l r � j [ ep� �̄ �Ã� « °� ` � l p� [ _r hql p�_` � � � � [ � � � � [ kl p� �̄ � Ã� « °À�Jr kq[ pÃ� ` pp[ p�qowp�a[ eu[ p�
^l oò pml k_` j �[ �j [ ep�_` �� � « �_l p�[ q̀ k_ej ` kql p�ò [ hex[ _l p�m̀ hl p�BR@SÀ

Pl o� l r qol � h[ _l Ã� ^oe[ kn[ p� ` � [ _l h̀ p̂ ` kq̀ p� ò mò p̀ kq[ j � r j [ � m[ ô ` h[ � ò _r xe_[ � _l p�
[ q̀ k_ej ` kql p� ek_ese_r [ epÀ� Dpp̀ � ò pr hq[ _l � u� ` pm̀ o[ _l Ã� r j [ � s` x� nr ` Ã� k[ � Pol q̀ nEl �
Sl ^e[ h� A<pê [ Ã� l � [ q̀ k_ej ` kql � c` o[ hj ` kq̀ � u� ò [ hex[ _l � ml o� j ` el � _l � ò pml kp<s` h�
a[ j ehe[ oÃ� nr ` � mol ^r o[ � l � BR@S� ` j � kl j ` � _l � cor ml � a[ j ehe[ o� m[ o[ � [ ^` pp[ o� _eò eql pÃ�
] ` k` aœ̂el p�` �[ ^l j m[ kd[ j ` kql pÀ

� À� P` ofih�_[ p�P` ppl [ p�@q̀ k_e_[ p�kl �BRD@S

Nl �moej ` eol �p̀ j ` pqò �_` �� � � � Ã�l �BRD@S�[ ^l j m[ kdl r �� � � �m̀ ppl [ pÃ�^l j �h̀ s` �



mò _l j ek>k^e[ � _l � mé] hê l � j [ p̂ r hekl Ã� nr ` � ^l oò pml k_` r � [ � � � � � r pr <oel p� �̄ � Ã� « °Ã�
` knr [ kql � [ p� j r hd` ò p� ò mò p̀ kq[ o[ j � � � � � m̀ ppl [ p� �̄ � Ã�« °À� Dpp̀ � m̀ ofih� _eà ò k^e[ � l �
BRD@S�_l p�BR@SÃ�l k_` �d<�mò _l j ek>k^e[ �à j ekek[ Ã�` �ò f̀lq̀ �[ p�` pm̀ ^ef̂ie_[ _` p�_[ p�
_` j [ k_[ p�[ q̀ k_e_[ p�m̀ h[ �Pol q̀ nEl �Sl ^e[ h�Dpm̀ ^e[ hÀ

Dj �ò h[ nEl �@�e_[ _` Ã�l ] p̀ os[ çp̀ �nr ` �l �p̀ osenl �[ q̀ k_` �moek^em[ hj ` kq̀ �[ _r hql p�` kqò �� � �
` � � � � [ kl pÃ� a[ eu[ � nr ` � ò mò p̀ kq[ � � � Ã� « � _[ p� m̀ ppl [ p� [ ^l j m[ kd[ _[ pÀ� Dj � p̀ cr e_[ Ã�
_` pq[ ^[ j çp̀ �l p�fl s` kp�` �[ _r hql p�_` �� � �[ �� � �[ kl p� �̄ � Ã� « °�` �l p�e_l pl p�^l j �� � �[ kl p�l r �
j [ ep� �̄ � Ã� « °À� Boe[ kn[ p� ` � [ _l h̀ p̂ ` kq̀ p� ^l oò pml k_` j � [ � [ mol uej [ _[ j ` kq̀ � � � « � _l �
mé] hê l � [ q̀ k_e_l Ã� ` se_` k^e[ k_l � nr ` � l �BRD@S� [ ^l j m[ kd[ � peqr [ nÇ̀ p�_` � sel h[ nEl � _` �
_eò eql p�nr ` �[ qekc` j �_eà ò kq̀ p�^ê hl p�_` �se_[ À

@� j [ el o� m[ oqê em[ nEl � _l � mé] hê l � j [ p̂ r hekl � ` pq<� ò h[ ^el k[ _[ � [ l � m̀ ofih� _[ p� l à oq[ p�
_` p̀ ksl hse_[ p� m̀ hl � BRD@SÃ� ` pm̀ ^e[ hj ` kq̀ � l � [ ^l j m[ kd[ j ` kql � _` � m̀ ppl [ p� ` j �
peqr [ nEl �_` �or [ �` �_` �[ _l h̀ p̂ ` kq̀ p�` j �^r j moej ` kql �_` �M` _e_[ p�Sl ^el ` _r ^[ qes[ p�` j �
M` el �@] ` oql � L̄e] ` o_[ _` �@ppepqe_[ � ` �Pò pq[ nEl � _` �S` osenl p�@�Bl j r ke_[ _` °Ã� p̀ osenl p�
nr ` �depql oê [ j ` kq̀ �[ mò p̀ kq[ j �j [ el o�^l k^` kqo[ nEl �_` �dl j ` kpÀ�@l �j ` pj l �q̀ j ml Ã�[ �
` umò ppes[ �m[ oqê em[ nEl � à j ekek[ �_` j l kpqo[ � [ � ò h̀ s>k^e[ �_l p� [ q̀ k_ej ` kql p�sl hq[ _l p�
@p� peqr [ nÇ̀ p� _` � sel hwk^e[ � _l j upqê [ � ` � a[ j ehe[ o� ` � l r qo[ p� sel h[ nÇ̀ p� _` � _eò eql pÃ�
ò al on[ k_l �[ �k` ^` ppe_[ _` �_` �[ qr [ nEl �[ oqê r h[ _[ �_[ �ò _` �_` �mol q̀ nEl �pl ^e[ hÀ

� À� Pol f` ql �Boe[ kn[

O� Pol f̀ ql � Boe[ kn[ � u� r j � S` osenl � _` � Bl kseswk^e[ � ` � El oq[ h̀ ^ej ` kql � _` � Vœk^r hl p� nr ` �
l à ò ^` � [ nÇ̀ p� ^l j mh̀ j ` kq[ ò p� k[ p� <ò [ p� _` � ` _r ^[ nEl Ã� ` pml oq̀ Ã� h[ x` o� ` � p[ é_` Ã� kl �
^l kqo[ �qr okl �` p̂ l h[ oÃ�m[ o[ �^oe[ kn[ p�` � [ _l h̀ p̂ ` kq̀ p�^l j �e_[ _` �` kqò � � � � ` � � � � [ kl pÀ�O�
l ] f̀ qesl �u�mol j l s` o�l �_` p̀ ksl hsej ` kql �ekq̀ co[ h�_l p�m[ oqê em[ kq̀ p�` �l à ò ^` o�[ ml el �[ �
a[ j œhe[ p� ` j � sr hk` o[ ] ehe_[ _` � pl ^e[ h� kl � ^r e_[ _l � _[ p� ^oe[ kn[ p� ` � [ _l h̀ p̂ ` kq̀ pÀ� Nl �
moej ` eol �p̀ j ` pqò �_` �� � � � �al o[ j �[ q̀ k_e_l p�_e[ oe[ j ` kq̀ Â
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� À� Pol co[ j [ �Boe[ kn[ �E` hex

O�Pol co[ j [ �Boe[ kn[ � È hex�u� r j [ � ` pqo[ quce[ �_l �Sepq̀ j [ � � kê l � _` �@ppepqwk^e[ �Sl ^e[ h�
¯SU@S°� sl hq[ _[ � @� mol j l nEl � _l � _` p̀ ksl hsej ` kql � ekq̀ co[ h� k[ � moej ` eo[ � eka>k^e[ Ã� ml o�
j ` el �_l �[ ^l j m[ kd[ j ` kql �a[ j ehe[ o�` �_[ �ò [ hex[ nEl �_` �sepeq[ p�_l j ê ehe[ ò pÀ�Nl �moej ` eol �
p̀ j ` pqò �_` �� � � � �al o[ j �ò [ hex[ _l p�� � � �sepeq[ p�_l j ê ehe[ ò pÃ�� � � � �[ q̀ k_ej ` kql p�nr ` �
] ` k` fie[ o[ j �� � � �a[ j œhe[ pÀ

� À� E[ j œhe[ p�ml o�a[ eu[ �_` �ò k_[ �m̀ o�^[ mq[ �[ kq̀ p�` �[ m¾p�l �Pol co[ j [ �
Al hp[ �E[ j œhe[

O�Pol co[ j [ �Al hp[ �E[ j œhe[ �¯PAE°�u� [ �moek^em[ h�ml hœqê [ �_` �qo[ kpà owk^e[ �_` � ò k_[ �_l �
F l s` okl � È _` o[ hÃ�_` pqek[ _[ �@p�a[ j œhe[ p� ` j � peqr [ nEl �_` �ml ] ò x[ � ` � ` uqò j [ �ml ] ò x[ �
ekp̂ oeq[ p� kl � B[ _[ pqol � � kê l À� @huj � _` � ^l j mh̀ j ` kq[ o� [ � ò k_[ � a[ j ehe[ oÃ� l � mol co[ j [ �
^l kqoe] r e�m[ o[ � [ � ò _r nEl �_[ p�sr hk` o[ ] ehe_[ _` p�pl ^e[ ep�` �m[ o[ � [ �c[ o[ kqe[ �_l � [ ^` ppl � [ �
_eò eql p�] <pê l pÃ�^l j l �p[ é_` Ã�` _r ^[ nEl �` �[ hej ` kq[ nEl À�O�co<f̂il �[ �p̀ cr eo�[ mò p̀ kq[ �[ �
_epqoe] r enEl �_[ p�a[ j œhe[ p�ml o�a[ eu[ �_` �ò k_[ �m̀ o�^[ meq[ �[ kq̀ p�` �[ m¾p�l �ò ^` ] ej ` kql �_l �
] ` k` aœ̂el Ã� m̀ oj eqek_l � sepr [ hex[ o� l � ej m[ ^ql � _l � mol co[ j [ � pl ] ò � [ � ò k_[ � _[ p� a[ j œhe[ p�
] ` k` f̂ie<oe[ p�_l �j r kê œmel �À
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@� ^l j m[ o[ nEl � _[ � ò k_[ � m̀ o� ^[ meq[ � _[ p� a[ j œhe[ p� ^[ _[ pqo[ _[ p� kl � B[ _[ pqol � � kê l �
_` j l kpqo[ � l � ej m[ ^ql � _l � Pol co[ j [ � Al hp[ � E[ j œhe[ � k[ � ^l j ml penEl � _[ � ò k_[ � a[ j ehe[ oÀ�
O] p̀ os[ çp̀ � r j [ � ò _r nEl � ` umò ppes[ � _l � kéj ` ol � _` � a[ j œhe[ p� k[ � a[ eu[ � _` � ml ] ò x[ Ã�
[ ^l j m[ kd[ _[ �m̀ hl �[ r j ` kql �_[ p�a[ j œhe[ p�^h[ ppef̂i[ _[ p�k[ �a[ eu[ �_` �] [ eu[ �ò k_[ �[ m¾p�l �
ò ^` ] ej ` kql �_l �] ` k` aœ̂el À

Op� _[ _l p� ek_ê [ j � nr ` � l � Pol co[ j [ � Al hp[ � E[ j œhe[ � ^l kqoe] r e� m[ o[ � ` h̀ s[ o� [ � ò k_[ � _[ p�
a[ j œhe[ p� ] ` k` f̂ie<oe[ pÃ� m̀ oj eqek_l � nr ` � m[ oq̀ � _` h[ p� _` eù � [ � ^l k_enEl � _` � ml ] ò x[ � ` �
m[ pp̀ � [ � ekq̀ co[ o� r j [ � a[ eu[ � _` � ò k_[ � pr m̀ oel oÀ� Dj ] l o[ � j r eq[ p� a[ j œhe[ p� [ ek_[ �
m̀ oj [ k` n[ j � ` j � peqr [ nEl � _` � sr hk` o[ ] ehe_[ _` � pl ^e[ hÃ� l � ] ` k` aœ̂el � ò mò p̀ kq[ � r j �
ej ml oq[ kq̀ �j ` ^[ kepj l �_` �mol q̀ nEl �pl ^e[ h�` �_` �c[ o[ kqe[ �_[ p�k` ^` ppe_[ _` p�] <pê [ pÀ



� À� B[ _[ pqol �� kê l �` �A` k` aœ̂el p�Sl ^e[ ep�` j �B[ mes[ oe

C[ _l p�_l �O] p̀ os[ q¾oel �Sl ^e[ h�_` �fr kdl �_` �� � � � �[ ml kq[ j �nr ` �B[ mes[ oe�ml ppr e�� À� � � �
a[ j œhe[ p� ekp^oeq[ p� kl � B[ _[ pqol � � kê l Ã� moek^em[ h� ekpqor j ` kql � _` � e_` kqef̂i[ nEl � _[ p�
a[ j œhe[ p� ` j � peqr [ nEl � _` � sr hk` o[ ] ehe_[ _` � pl ^e[ hÀ� C` pq̀ � ql q[ hÃ� � À� � � � a[ j œhe[ p� pEl �
] ` k` fie<oe[ p�_l �Pol co[ j [ �Al hp[ �E[ j œhe[ �` �� À� � � �ò ^` ] ` j �l �A` k` aœ̂el �_` �Pò pq[ nEl �
Bl kqekr [ _[ �¯APB°À

@p� ekal oj [ nÇ̀ p� q[ j ] uj � _` j l kpqo[ j � [ � ej ml oq>k^e[ � _[ � mol q̀ nEl � pl ^e[ h� m[ o[ � [ �
ml mr h[ nEl � _l � j r kê œmel À� Dkqò � [ p� a[ j œhe[ p� ^[ _[ pqo[ _[ pÃ� � � Ã� « � ml ppr ` j � [ l � j ` kl p�
r j � ekq̀ co[ kq̀ � nr ` � ò ^` ] ` � [ ml p` kq[ _l oe[ Ã� m̀ kpEl � l r � ] ` k` aœ̂el � mò se_` k^e<oel Ã�
` knr [ kql �� � Ã� « �^l kq[ j �^l j �] ` k` fie<oel p�_l �APBÀ

O� j l keql o[ j ` kql � _` pp̀ p� ek_ê [ _l ò p� [ r uehe[ � [ � Veceh>k^e[ � Sl ^el [ ppepq̀ k^e[ h� kl �
mh[ k` f[ j ` kql � _[ p� [ nÇ̀ pÃ� k[ � e_` kqef̂i[ nEl � _[ p� _` j [ k_[ p� _l p� q̀ ooeq¾oel p� ` � kl �
al oq[ h̀ ^ej ` kql �_[ �ò _` �_` �mol q̀ nEl �pl ^e[ h�_l �j r kê œmel À

� � À�Dkqe_[ _` p�Bl ks` ke[ _[ p�_[ �R̀ _` �Sl ^el [ ppepq̀ k^e[ h

@huj �_l p�p̀ osenl p�mé] hê l p�l à oq[ _l p�m̀ hl �SU@SÃ�l �j r kê œmel �_` �B[ mes[ oe�^l kq[ �^l j �
l oc[ kex[ nÇ̀ p�_[ �pl ^è _[ _` �^eseh�m[ ô ` eo[ pÃ�nr ` � ` ù ^r q[ j � p̀ osenl p�pl ^el [ ppepq̀ k^e[ ep�
ml o� j ` el � _` � T̀ oj l p� _` � El j ` kql � ` � Bl h[ ] l o[ nEl � fioj [ _l p� ^l j � [ � Pò à eqr o[ À� Dpp[ p�
` kqe_[ _` p� [ j mhe[ j � [ � ò _` � _` � mol q̀ nEl � pl ^e[ hÃ� l à ò ^` k_l � [ q̀ k_ej ` kql p�
` pm̀ ^e[ hex[ _l p� [ � _eà ò kq̀ p� mé] hê l pÃ� ^l j l � ^oe[ kn[ pÃ� [ _l h̀ p̂ ` kq̀ pÃ� m̀ ppl [ p� e_l p[ pÃ�
m̀ ppl [ p�^l j �_` f̂iewk^e[ �` �a[ j œhe[ p�` j �peqr [ nEl �_` �sr hk` o[ ] ehe_[ _` �pl ^e[ hÀ

@� p̀ cr eoÃ� pEl � [ mò p̀ kq[ _[ p� [ p� moek^em[ ep� ` kqe_[ _` p� ^l ks` ke[ _[ pÃ� p̀ r p� p̀ osenl pÃ�
mé] hê l � [ q̀ k_e_l � ` � al oj [ p� _` � ^l kq[ ql Ã� al oq[ h̀ ^` k_l � l � [ ^` ppl � _[ � ml mr h[ nEl � @� ò _` �
pl ^el [ ppepq̀ k^e[ h�_l �j r kê œmel À

T̀ ql �` �@à ql Â�S` osenl �_` �@̂ l hdej ` kql �E[ j ehe[ o�_` �Boe[ kn[ p�` �@_l h̀ p̂ ` kq̀ pÀ�Rr [ �
Jl El �El ok` oÃ�� � � �ç�S[ kql �@kql kel Ã� �̄ � °�� � � � � ç� � � �

� T̀ ql � ` � @à ql � l à ò ^` � mol q̀ nEl � q̀ j ml o<oe[ � [ � ^oe[ kn[ p� ` � [ _l h̀ p̂ ` kq̀ p� nr ` � qes` o[ j �
p̀ r p�_eò eql p�sel h[ _l p� ` Ã�ml o�_` q̀ oj ek[ nEl � fr _ê e[ hÃ�mò ^ep[ o[ j � p̀ o� [ a[ pq[ _l p�_` �pr [ �
a[ j œhe[ �_` �l oec` j À�N` pp̀ p�^[ pl pÃ�` j �s` x�_` �p̀ ò j �` k^[ j ekd[ _l p�m[ o[ �ekpqeqr enÇ̀ p�_` �
[ ^l hdej ` kql Ã�` h̀ p�pEl �ò ^` ] e_l p�ml o�a[ j œhe[ p�[ ^l hd` _l o[ p�mò se[ j ` kq̀ �p̀ h̀ ^el k[ _[ pÃ�



^[ m[ ^eq[ _[ p�` �[ ^l j m[ kd[ _[ p�m̀ h[ �` nr em̀ �qu^kê [ �_l �mol co[ j [ À

Nl � moej ` eol � p̀ j ` pqò � _` � � � � � Ã� l � S` osenl � _` � @̂ l hdej ` kql � T̀ ql � ¦ � @à ql � ê� E[ j œhe[ �
@̂ l hd` _l o[ � ò [ hexl r � l � [ q̀ k_ej ` kql � ` � [ ^l j m[ kd[ j ` kql � _` � � � � � m̀ ppl [ pÃ�
m̀ oq̀ k^` kq̀ p�[ �� � �a[ j œhe[ pÀ�Dpp̀ �nr [ kqeq[ qesl �^l kq̀ j mh[ �[ p�^oe[ kn[ p�` �[ _l h̀ p^` kq̀ p�
[ ^l hde_l pÃ� p` r p� a[ j ehe[ ò p� _` � l oec` j � ` � l r � ` uq̀ kp[ Ã� ] ` j � ^l j l � [ p� a[ j œhe[ p�
[ ^l hd` _l o[ pÃ� [ ] o[ kc` k_l � [ p� [ nÇ̀ p� _` � [ ^l j m[ kd[ j ` kql Ã� l oè kq[ nEl � ` � pr ml oq̀ �
ò [ hex[ _[ p�[ l �hl kcl �_l �m̀ oœl _l À
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mol q̀ nEl � pl ^e[ h� ` � ò ekq̀ co[ nEl � a[ j ehe[ oÀ� Dj � _l ep� [ q̀ k_ej ` kql p� _epqekql pÃ� al o[ j �
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