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Ph[ var h�L` [ okekc�L[ k_p̂ [ m̀ p� ¯PLL°�ep� [ k� ekeqe[ qes` � qd[ q� ] h̀ k_p� ` [ ohv� ^deh_dl l _� _` s` hl mj ` kqÃ
` _r ^[ qel kÃ� [ k_� r o] [ k�_` peck�ql � qo[ kpal oj � ` s` ov_[ v�mr ] hê � pm[ ^` p�ekql � ar kÃ�ekq̀ o[ ^qes` Ã� [ k_
` _r ^[ qel k[ h� h̀ [ okekc� dr ] pÀ� Td` � e_` [ � ep� ol l q̀ _� ek� qd` � p̂ è k^` � l a� h̀ [ okekcÃ� ` pm̀ ^e[ hhv� qd`
^l k^` mq�qd[ q�^deh_ò k�h̀ [ ok�] ` pq�qdol r cd�[ ^qes` Ã�` kc[ c` _Ã�j ` [ kekcar hÃ�[ k_�pl ^e[ hhv�ekq̀ o[ ^qes`
mh[ vÀ

Ph[ var h�h̀ [ okekc�ep�col r k_` _�ek�qd` � � �BÛpÃ�t dê d�ò p̀ [ ô d�d[ p�pdl t k�ql �mò m[ ò �^deh_ò k�al o
pr ^^` pp�ek�qd` �� �pq�B` kqr ov�¯Fl hekgl aa�¦ �HeopdçP[ p̀ gÃ�� � � � °Â

Bl hh[ ] l o[ qel k� ]̄ r eh_ekc�pl j ` qdekc�ql c` qd` o°
Bl j j r kê [ qel k� q̄[ hgekcÃ�t oeqekcÃ�hepq̀ kekc°
Bl kq̀ kq� [̄ ^[ _` j ê �pgehhpÃ�h̀ [ okekc�a[ ^qpÃ�l o�[ ^nr eoekc�p̀ haçò cr h[ ql ov�] ` d[ sel op°
Boeqê [ h�Tdekgekc� p̄eaqekc�qdol r cd�ekal oj [ qel k�[ k_�mol ] h̀ j �pl hsekc°
Bò [ qes` �Ikkl s[ qel k� q̄dekgekc�l a�k` t �[ k_�l oecek[ h�t [ vp�ql �pl hs` �mol ] h̀ j p°
Bl kae_` k^` �¯m̀ opepqekc�qdol r cd�a[ ehr ò °

Ik�M[ ô d�l a�� � � � Ã�qd` �Beqv�H` ecdqp�W` ekc[ oq�Le] o[ ov�m[ oqk` ò _�t eqd�PLLÃ�Poê ` �Pdeh[ kqdol mè pÃ
[ k_�qd` �S[ k�Cè cl �El r k_[ qel k�ql �ekpq[ hh�[ k�D[ ohv�L` [ okekc�B` kq̀ o�¯DLB°�al o�^deh_ò k�[ c` p�� ç� À
Tdep� ekpq[ hh[ qel k� t [ p� m[ oq� l a� [ � h[ oc` o� ar k_ekc� ekeqe[ qes` � qd[ q� [ hpl � ` um[ k_` _� qd` � kr j ] ` o� l a
mol co[ j p�[ s[ eh[ ] h̀ �[ q�qd` �he] o[ ov�al o�` [ ohv�h̀ [ ok` op�[ k_�qd` eo�a[ j ehè p�[ k_�^[ ò ces` opÀ�

Ik� [ heckj ` kq� t eqd� qd` p̀ � ` aal oqpÃ� [ k_� ò ah̀ ^qekc� PLLÛp� cl [ h� ql � ^ò [ q̀ � mdvpê [ h� [ k_� pl ^e[ h
` ^l pvpq̀ j p� qd[ q� pr mml oq� vl r kc� ^deh_ò kÛp� _` s` hl mj ` kq� qdol r cd� j ` [ kekcar h� ekq̀ o[ ^qel kp� ek
^l j j r keqv� p̀ qqekcpÃ� PLL� t [ p� [ hpl � ^l kqo[ ^q̀ _� ql � ^ò [ q̀ � [ k� ekpq[ hh[ qel k� [ q� Dh� Sr m̀ oÃ� [
pr m̀ oj [ og` q� hl ^[ q̀ _� [ _f[ ^` kq� ql � qd` � he] o[ ovÀ� Td` � ekpq[ hh[ qel k� l a� PLL� pm[ ^` p� ek� Beqv� H` ecdqp
ò ah̀ ^qp�PLLÛp�^l j j eqj ` kq�ql �` nr eqv�] v�` kpr oekc�qd[ q�^deh_ò k�[ k_�a[ j ehè p�ek�r k_` oçò pl r ô ` _
k` ecd] l odl l _p�d[ s` �[ ^^` pp�ql �nr [ heqv�h̀ [ okekc�l mml oqr keqè p�l r qpe_` �l a�al oj [ h�p̂ dl l hekcÀ

Tl � ` s[ hr [ q̀ � qd` � ej m[ ^q� l a� ] l qd� PLL� ekpq[ hh[ qel kpÃ� qd` � B` kq̀ o� al o� Du^` hh̀ k^` � ek� D[ ohv
C` s` hl mj ` kq�¯BDDC°�[ q�S[ k�Cè cl �Sq[ q̀ �Ukes` opeqv�al ^r p̀ _�l k�qd` �qdò ` �g` v�cl [ hpÂ

�ÀCl ` p�qd` �mh[ var h�h̀ [ okekc�ekpq[ hh[ qel k�mol j l q̀ �d` [ hqdv�^deh_�_` s` hl mj ` kq�[ k_�h̀ [ okekcË
� ÀCl ` p�qd` �mh[ var h�h̀ [ okekc�ekpq[ hh[ qel k�mol j l q̀ �[ k�[ ^^` ppe] h̀ �[ k_�t ` ĥ l j ekc�mr ] hê �ò [ hj Ë
� ÀCl ` p�qd` �mh[ var h�h̀ [ okekc�ekpq[ hh[ qel k�^ò [ q̀ �[ �se] o[ kq�[ k_�ek^hr pes` �pl ^e[ h�` kseol kj ` kqË

Tdep� mol l açl aç̂ l k^` mq� ` s[ hr [ qel k� t [ p� r k_` oq[ g` k� ql � ` u[ j ek` � qd` � à [ pe] eheqv� l a� PLL
ekpq[ hh[ qel kp� [ k_�ql � [ pp̀ pp�qd` eo�ml q̀ kqe[ h�ql � [ ^dè s` �qd` �ekq̀ k_` _� l ] f̀ ^qes` p�moel o�ql � h[ oc` ç
p̂ [ h̀ �ej mh̀ j ` kq[ qel kÀ

Fl hekgl aaÃ� RÀ� MÀÃ� ¦ � HeopdçP[ p̀ gÃ� KÀ� �̄ � � � °À� A` ^l j ekc� ] oehhe[ kqÂ� Wd[ q� p̂ è k^` � q̀ hhp� r p� [ ] l r q� o[ epekc� pr ^^` ppar h� ^deh_ò kÀ
@j ` oê [ k�Ppv^dl hl cê [ h�@ppl ^e[ qel kÀ

�P�o�l �f�`� �̂q���I�k�q�o�l �_�r� �̂q�e�l �k
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@aq̀ o�qd` �PLL�ekpq[ hh[ qel k�[ q�qd` �DLBÃ�l ] p̀ os[ qel kp�pdl t ` _�vl r kc�^deh_ò kÃ�qd` eo�a[ j ehè p�[ k_
^[ ò ces` op�[ ^qes` hv�r p̀ _�qd` �pm[ ^` �al o�h̀ [ okekc�[ k_�mh[ vÀ�@__eqel k[ hhvÃ�pr os` v�ò pr hqp�ek_ê [ q̀ _
qd[ q�qd` �DLB�[ ò [ �t [ p�t ` ĥ l j ekc�[ k_�s[ hr ` _�] v�qd` �^l j j r keqvÀ�

El hhl t ekc� qd` � PLL� ekpq[ hh[ qel k� [ q� Dh� Sr m̀ oÃ� l ] p̀ os[ qel kp� ek_ê [ q̀ _� ^[ ò ces` op� ekeqe[ qekc
` kc[ c` j ` kq�t eqd�qd` �^deh_�] v�ml ekqekcÃ�pdl t ekcÃ�[ k_�p[ vekc�qd` �k[ j ` �l a�[ �mol _r ^q�l o�[ ^qeseqvÃ
pr cc` pqekc�qd` �` aaê [ ^v�l a�qd` p̀ �ekpq[ hhj ` kqp�l k�ek^ò [ pekc�^[ ò ces` oç̂ deh_�` kc[ c` j ` kqÀ��

Os` o[ hh�mol f̀ ^q�aek_ekcp�[ ò �pr j j [ oex` _�ek�qd` �q[ ] h̀ �] ` hl t À

Beqv�H` ecdqp�W` ekc[ oq�Le] o[ ov�D[ ohv�L` [ okekc�B` kq̀ o

O] p̀ os[ qel k�C[ q[

B[ ò ces` o�Bdeh_�L[ kcr [ c` �[ k_
Dkc[ c` j ` kq

B[ ò ces` o�[ k_�^deh_�h[ kcr [ c` �[ k_�` kc[ c` j ` kq�ek�mh[ var h�ekq̀ o[ ^qel kp�ek^ò [ p̀ _�] v
� � « �aol j �mò �ql �ml pq�ekpq[ hhj ` kqÀ

B[ ò ces` o�Bdeh_�Bl kq̀ kq�L[ kcr [ c` B[ ò ces` o�[ k_�^deh_�^l kq̀ kq�h[ kcr [ c` �ek^ò [ p̀ _�] v�� � « �aol j �mò �ql �ml pq�ekpq[ hhj ` kqÀ

Leq̀ o[ ^v�@̂qeseqè p
Td` �kr j ] ` o�l a�l ] p̀ os[ qel kp�ek�t dê d�heq̀ o[ ^v�[ ^qeseqè p�l ^^r oò _�ek^ò [ p̀ _�] v�� � « �aol j
mò �ql �ml pq�ekpq[ hhj ` kqÀ

M[ qd�@̂qeseqè p
Td` �kr j ] ` o�l a�l ] p̀ os[ qel kp�ek�t dê d�j [ qd�[ ^qeseqè p�l ^^r oò _�ek^ò [ p̀ _�] v�� � « �aol j
mò �ql �ml pq�ekpq[ hhj ` kqÀ

Sr os` v�C[ q[

N` ecd] l odl l _�Bl ks` kè k^`
� � « �l a�pr os` v�ò pml k_` kqp�hes` �ek�Beqv�H` ecdqpÃ�[ k_�� � « �t [ hg�l o�r p̀ �mr ] hê
qo[ kpml oq[ qel k�ql �[ ^^` pp�qd` �he] o[ ovÀ

Le] o[ ov�S[ à qv � � « �l a�pr os` v�ò pml k_` kqp�à ` h�p[ à �[ q�qd` �he] o[ ovÀ

DLB�@mm̀ [ h � � « �l a�pr os` v�ò pml k_` kqp�ò ml oq̀ _�qd` �DLB�[ p�ekseqekc�l o�s` ov�ekseqekcÀ

DLB�@̂^` ppe] eheqv
� � « �l a�pr os` v�ò pml k_` kqp�qdl r cdq�qd` �DLB�ep�[ ^^l j j l _[ qekc�l o�s` ov
[ ^^l j j l _[ qekc�al o�^deh_ò k�t eqd�pm̀ ^e[ h�k` ` _pÀ�

�S�r�j �j �[�o�v���l �a���E�e�k�_�e�k�c�p

Dh�Sr m̀ o

O] p̀ os[ qel k�C[ q[

B[ ò ces` o�Bdeh_�Dkc[ c` j ` kq
B[ ò ces` o�[ k_�^deh_�` kc[ c` j ` kq�ek^ò [ p̀ _�] v�� « �aol j �mò �ql �ml pq�ekpq[ hhj ` kq�[ k_
mol j l qel k[ h�[ ^qeseqè p�ej mol s` _�l ^^r oò k^` p�] v�[ k�[ __eqel k[ h�� « À

B[ ò ces` o�Bdeh_�L[ kcr [ c`
B[ ò ces` o�[ k_�^deh_�h[ kcr [ c` �ej mol s` _�] v�� � « �aol j �mò �ql �ml pq�ekpq[ hhj ` kqÀ
Pol j l qel k[ h�[ ^qeseqè p�_e_�kl q�ej mol s` �l ^^r oò k^` pÀ

B[ ò ces` o�Bdeh_�Bl kq̀ kq�L[ kcr [ c`
B[ ò ces` o�[ k_�^deh_�^l kq̀ kq�h[ kcr [ c` �ej mol s` _�] v�� � « �aol j �mò �ql �ml pq�ekpq[ hhj ` kqÀ
Pol j l qel k[ h�[ ^qeseqè p�_e_�kl q�ej mol s` �l ^^r oò k^` pÀ ��



Td` � Ph[ var h� L` [ okekc� L[ k_p̂ [ m̀ p� q̀ [ j � t l og` _� t eqd� qd` � h̀ [ _` opdem� [ k_
pq[ aa� l a�qd` �PLL�ekpq[ hh[ qel k�peq̀ p�ql �_` peck�ekpq[ hhj ` kqp�qd[ q�ekq̀ co[ q̀ �PLL
` h̀ j ` kqp� ekql � mr ] hê � pm[ ^` pÀ� Td` v� [ hpl � pr mml oq̀ _� qd` � ` s[ hr [ ql op� t eqd
j ` qoê p� [ k_� ql l hp� r p̀ _� ql � j ` [ pr ò � ej m[ ^q� [ k_� qo[ ek` _� qd` � l ] p̀ os` o� ql
^l k_r ^q�l ] p̀ os[ qel kp�t eqd�ae_` heqvÀ

�P�[�o�q�k�`�o�p

�Td` �Beqv� l a�S[ k�Cè cl �Beqv�H` ecdqp�W` ekc[ oq�Le] o[ ov�ep�qd` �peq̀ � l a�qd` �D[ ohv
L` [ okekc� B` kq̀ o� D̄LB°À� Le] o[ oe[ kp� t l og` _� t eqd� PLL� pq[ aa� ql � _` peck� qd`
ekpq[ hhj ` kqÀ� Le] o[ oe[ kp� [ k_� pq[ aa� j [ k[ c` � qd` � DLB� pm[ ^` � [ k_� _` peck` _
mol co[ j j ekc�al o�` [ ohv�h̀ [ ok` op�[ k_�qd` eo�a[ j ehè pÀ

@p�m[ oq� l a� [ �h[ oc` o�pq[ q̀ �ar k_ekc�mol f̀ ^q�ql �mol j l q̀ � ` [ ohv�h̀ [ okekc�mol co[ j p� [ k_�pm[ ^` p�al o
^deh_ò k� [ k_� vl r qd� ek� Beqv� H` ecdqpÃ� peu� l oc[ kex[ qel kp� t l og` _� ek� ^l k^` oq� ql � pr mml oq� qd`
_` s` hl mj ` kq� l a� [ k�D[ ohv�L` [ okekc�B` kq̀ o� ¯DLB°� [ q�qd` �Beqv�H` ecdqp�W` ekc[ oq�Le] o[ ov� [ k_� [ k
ekpq[ hhj ` kq�l a�[ ^qeseqè p�[ k_�PLL�peckp�[ q�qd` �Dh�Sr m̀ o�pr m̀ oj [ og` q�[ _f[ ^` kq�ql �qd` �he] o[ ovÀ�Td`
ol h̀ �l a�` [ ^d�l oc[ kex[ qel k�ep�_` p̂ oe] ` _�] ` hl t À

Dh� Sr m̀ oÃ� [ � pr m̀ oj [ og` qÃ� ep� qd` � peq̀ � l a� [ � PLL� ekpq[ hh[ qel kÀ� Dh� Sr m̀ o
h̀ [ _` opdem� t l og` _� t eqd� PLL� pq[ aa� ql � _` peck� qd` � ekpq[ hhj ` kqÀ� Dh� Sr m̀ o
h̀ [ _` opdem� [ k_� pq[ aa� [ hpl � _` s` hl m̀ _� mol j l qel k[ h� [ ^qeseqè p� t eqd� PLL
` h̀ j ` kqp� ql � ` k^l r o[ c` � ^deh_ò kÃ� a[ j ehè pÃ� [ k_� ^[ ò ces` opÛ� ` kc[ c` j ` kq
t eqd�qd` �ekpq[ hh[ qel kÀ

Poê ` �Pdeh[ kqdol mè p�ekqol _r ^` _�qd` �^l k^` mq�l a�PLL�ql �qd` �W` ekc[ oq�Le] o[ ov
[ k_�Dh�Sr m̀ o� [ k_�mol se_` _�ar k_ekc�al o�qdep�mol f̀ ^qÀ�Td` v� [ hpl � l oc[ kex` _
_` peck� j ` ` qekcp� t eqd� PLL� [ k_� he] o[ ov� pq[ aa� [ k_� t ` ò � m[ oq� l a� qd` � mol f̀ ^q
ej mh̀ j ` kq[ qel k� q̀ [ j À� @� ^l j j r keqv� ò h[ qel kp� [ ppl ^e[ q̀ � al o� Poê `
Pdeh[ kqdol mè p� ^l hh̀ ^q̀ _� l ] p̀ os[ qel k� [ k_� pr os` v� _[ q[ � [ k_� [ ppepq̀ _� t eqd
mol j l qel k[ h�[ ^qeseqè p�[ q�Dh�Sr m̀ oÀ

Td` � S[ k� Cè cl � El r k_[ qel k� mol se_` _� ar k_ekc� al o� qdep� mol f̀ ^q� [ k_� pq[ aa
j ` j ] ` op�t ` ò �m[ oq�l a�qd` �mol f̀ ^q�ej mh̀ j ` kq[ qel k�q̀ [ j À

SCSUÛp� B` kq̀ o� al o� Dû ` hh̀ k^` � ek� D[ ohv� C` s` hl mj ` kq� B̄DDC°� ^ò [ q̀ _� [ k
` s[ hr [ qel k� mh[ k� ] [ p̀ _� l k� mol f̀ ^q� cl [ hp� [ k_� j [ k[ c` _� qd` � _[ q[ � ^l hh̀ ^qel k
mol ^` ppÀ� BDDC� h̀ _� qd` � mol co[ j � ej mh̀ j ` kq[ qel k� q̀ [ j � [ k_� mol se_` _� ekq̀ oej
_[ q[ � [ k[ hvpep� ql � j [ g` � ^d[ kc` p� al o� mol co[ j � ej mol s` j ` kqÀ� BDDC� [ hpl
^l k_r ^q̀ _�qd` �aek[ h�_[ q[ �[ k[ hvpep�[ k_�c` k` o[ q̀ _�[ k�` s[ hr [ qel k�ò ml oqÀ

����



Pò �Pl pq�Sqr _v�C` peckÂ�Pò �Pl pq�Sqr _v�C` peckÂ�@�mò �ml pq�pqr _v�_` peck�t [ p�r p̀ _�ql �[ pp̀ pp
^d[ kc` p� ek� ` kc[ c` j ` kq� l a� ^deh_ò k� [ k_� qd` eo� a[ j ehè p� [ k_� ^[ ò ces` op� t eqd� qd` � PLL
ekpq[ hhj ` kqp� [ q� qd` � he] o[ ovÛp� DLB� [ k_� [ q� Dh� Sr m̀ oÃ� r pekc� [ k� l ] p̀ os[ qel k� mol ql ^l h� r p̀ _� ek
mò sel r p�PLL�` s[ hr [ qel kpÀ�@�pr os` v�t [ p�[ hpl �^l k_r ^q̀ _�[ q�qd` �he] o[ ov�peq̀ �ql �h̀ [ ok�j l ò �[ ] l r q
DLB� m[ oqê em[ kqpÛ� he] o[ ov� r p̀ Ã� m̀ ô ` mqel kp� l a� qd` � ^l j j r keqvÃ� [ k_� qdl r cdqp� [ ] l r q� mh[ v� [ k_
h̀ [ okekcÀ� Tt l � v` [ op� l a� he] o[ ov� [ _j ekepqo[ qes` � _[ q[ � t [ p� mol se_` _� ] v� qd` � ] o[ k^d� j [ k[ c` o� ql
[ pp̀ pp� t d` qd` o� qd` � k` t hv� p̂ d` _r h̀ _� mol co[ j p� [ k_� DLB� ekpq[ hh[ qel k� ej m[ ^q̀ _� he] o[ ov
[ qq̀ k_[ k^` �[ k_�r p̀ À�@__eqel k[ h�ekal oj [ qel k�[ ] l r q�mol co[ j �j ` [ pr ò p�ep�mol se_` _�] ` hl t À

O] p` os[ qel k� Pol ql ^l hÂ� Td` � l ] p̀ os[ qel k� mol ql ^l h� j ` [ pr ò p� qd` � r p̀ � l a� qd` � ^deh_� [ k_
^[ ò ces` oÛp� h[ kcr [ c` � ¯̀ ÀcÀÃ� kr j ` oê Ã� pm[ qe[ hÃ� h̀ qq̀ o°Ã� j [ qd� [ k_� heq̀ o[ ^v� [ ^qeseqè pÃ� mdvpê [ h
[ ^qeseqvÃ� pl ^e[ h� ekq̀ o[ ^qel kpÃ� ^deh_� ` kc[ c` j ` kq� [ k_� h̀ s` hp� l a� qd` � � � BÛpÀ� Td` � l ] p̀ os` o� q[ hhè _
] l qd�qd` �kr j ] ` o�l a�qej ` p�^l kq̀ kq�l a�^deh_�[ k_�^[ ò ces` oÛp�h[ kcr [ c` �l ^^r oò _�[ k_�qd` �kr j ] ` o
l a� qej ` p� j [ qd� [ k_� heq̀ o[ ^v� [ ^qeseqè p� l ^^r oò _À� Td` � l ] p̀ os` o� o[ q̀ _� mdvpê [ h� [ ^qeseqvÃ� pl ^e[ h
ekq̀ o[ ^qel kpÃ�^deh_�` kc[ c` j ` kq�[ k_�qd` �� �BÛp�l k�[ �qdò ` çml ekq�p̂ [ h̀ Ã�decdÃ�j l _` o[ q̀ Ã�l o�hl t À�
El o� qd` � Dh� Sr m̀ o� l ] p̀ os[ qel kÃ� [ __eqel k[ h� eq̀ j p� t ` ò � [ __` _� ql � qd` � l ] p̀ os[ qel k� mol ql ^l h� ql
^[ mqr ò p�ekq̀ o[ ^qel kp�pr ^d�[ p�ea�qd` �^[ ò ces` o�[ k_�^deh_�_ep̂ r pp�d` [ hqdv�` [ qekcÃ�qr okp�ek�s` o] [ h
ekq̀ o[ ^qel kÃ�^[ ò ces` o�^l j j r kê [ qel k�pqvh̀ �[ k_�` j l qel k�l a�ekq̀ o[ ^qel kÀ�
Td` �^l j j r keqv�ò h[ qel kp�[ ppl ^e[ q̀ �[ q�Poê ` �Pdeh[ kqdol mè p�t [ p�qo[ ek` _�] v�PLL�pq[ aa�ql �^l k_r ^q
l ] p̀ os[ qel kp�[ q�qd` �PLL�peq̀ p�r pekc�qd` � l ] p̀ os[ qel k�mol ql ^l hÀ�Td` � l ] p̀ os` o�^l _` _� � � �se_` l p
[ k_�j ` q�ò he[ ] eheqv�pq[ k_[ o_p�] v�� �« À�

Le] o[ ov� Sr os` vÂ� Td` � he] o[ ov� pr os` v� t [ p� _` peck` _� pm̀ ^eaê [ hhv� al o� qdep� mol f̀ ^q� ql � c[ qd` o
à ` _] [ ^g� l k� dl t � m[ qol kp� m̀ ô ` es` � ] l qd� qd` � he] o[ ov� [ k_� qd` � DLB� ekpq[ hh[ qel kÀ� Td`
ej mh̀ j ` kq[ qel k� q̀ [ j �^l hh[ ] l o[ q̀ _�ql �_` s` hl m�nr ` pqel kp�qd[ q� ò ah̀ ^q̀ _�qd` �hl ^[ h�^l kq̀ uq� [ k_
mol co[ j � l ] f̀ ^qes` pÀ�Td` �^l j j r keqv�ò h[ qel kp�[ ppl ^e[ q̀ � [ q�Poê ` �Pdeh[ kqdol mè p�r p̀ _�[ k�eP[ _
ql � [ _j ekepq̀ o� qd` � l khek` � pr os` v� ql � m[ oqê em[ kqp� ek� ` eqd` o� Dkchepd� l o� Sm[ kepdÀ� Le] o[ ov� m[ qol kp
t ` ò �l aà ò _�[ k�ek^` kqes` �al o�q[ gekc�qd` �qej ` �ql �^l j mh̀ q̀ �qd` �pr os` vÀ�

Beqv�H` ecdqp�W` ekc[ oq�Le] o[ ov�@_j ekepqo[ qes` �C[ q[ Â�Td` �he] o[ ov�[ _j ekepqo[ qes` �_[ q[ �t [ p�r p̀ _
ql �_` q̀ oj ek` �qd` �ej m[ ^q�l a�qt l �k` t �mol co[ j p�ar k_` _�] v�co[ kqp�ò ^` es` _�] v�qd` �he] o[ ovÃ�` [ ohv
^deh_dl l _�^h[ pp̀ p�al o�^deh_ò k�[ k_�a[ j ehè pÃ�[ k_�qd` �ekpq[ hh[ qel k�l a�qd` �DLBÀ�Td` �[ _j ekepqo[ qes`
_[ q[ �mol se_` _�ek^hr _` p�mol co[ j j ekc�[ qq̀ k_[ k^` Ã�qd` �kr j ] ` o�l a�k` t �he] o[ ov�^[ o_p�eppr ` _Ã�[ k_
qd` � kr j ] ` o� l a� ] l l gp� ^d` ^g` _� l r q� ` [ ^d� j l kqdÀ� C[ q[ � t ` ò � [ k[ hvx` _� aol j � J[ kr [ ov� � � � � � ql
J[ kr [ ov�� � � � À�

C[ q[ �^l hh̀ ^qel k�[ q�] l qd�hl ^[ qel kp�ql l g�mh[ ^` �] ` al ò �[ k_�[ aq̀ o�qd` �PLL�peckp�[ k_�[ ^qeseqè p�t ` ò
ekpq[ hh̀ _À�Pl pqçekpq[ hhj ` kq�_[ q[ �^l hh̀ ^qel k�[ k_�[ k[ hvpep�l ^^r oò _�ek�j r hqemh̀ �ol r k_p�ql �[ hhl t �qd`
ej mh̀ j ` kq[ qel k�q̀ [ j �ql � j [ g` �_[ q[ çekal oj ` _�^d[ kc` p�ql �qd` �PLL�peq̀ �ql �` k^l r o[ c` �^deh_ò kÃ
qd` eo� a[ j ehè pÃ� [ k_� qd` eo� ^[ ò ces` op� ql � ` kc[ c` � t eqd� qd` � ekpq[ hhj ` kqÀ� @k� l ] p̀ os[ qel k� mol ql ^l h
[ k_�pr os` v�t ` ò �r p̀ _�ql �[ pp̀ pp�mol co[ j �cl [ hpÀ�

�D�s�[�h�r�[�q�e�l �k���M�`�q�d�l �_�l �h�l �c�v

����



� �

�D�s�[�h�r�[�q�e�l �k���T�e�j �`�h�e�k�`
Td` �mol f̀ ^q�m̀ oel _�al o�qd` �DLB�pm[ kk` _�aol j �M[ ô d�� � � � �ql �È ] or [ ov�� � � � À�@�qej ` hek` �l a�qd`
_[ q[ �^l hh̀ ^qel k�[ k_�[ ^qeseqè p�ep�mò p̀ kq̀ _�] ` hl t À

Pd[ p` Tej ` hek` @̂ qeseqè p

Beqv�H` ecdqp�W` ekc[ oq�Le] o[ ov

Pò çDLB�Ikpq[ hhj ` kq
C[ q[ �Bl hh̀ ^qel k M[ ô d�� �ç� � Ã�� � � �

O] p̀ os` o�^l j mh̀ q̀ _�� � �mò çekpq[ hh[ qel k
l ] p̀ os[ qel kpÃ�al o�[ �ql q[ h�l ] p̀ os[ qel k�qej ` �l a�� À� �
dl r opÀ

Beqv�H` ecdqp
W` ekc[ oq�Le] o[ ov�DLB
Om̀ kekc�C[ v

M[ ô d�� � Ã�� � � �

DLB�l m̀ kekc�_[ v�[ ^qeseqè p�ek^hr _` _�[ �^` h̀ ] o[ qel k
l a�qd` �pm[ ^` �t eqd�[ �] r ] ] h̀ �[ k_�mr mm̀ q�pdl t À
Bl j mhej ` kq[ ov�ceaqp�pr ^d�[ p�] l l gpÃ�] [ ^gm[ ^gp
[ k_�p̂ dl l h�pr mmhè p�t ` ò �_epqoe] r q̀ _À

Pl pqçDLB�Ikpq[ hhj ` kq
C[ q[ �Bl hh̀ ^qel k

Nl s` j ] ` o�� çC` ^` j ] ` o�� Ã
� � � �

Nl s` j ] ` o�� � çC` ^` j ] ` o
� � Ã�� � � �

Td` �pr os` v�t [ p�[ _j ekepq̀ ò _�l k�[ k�eP[ _Ã
a[ ^eheq[ q̀ _�] v�qd` �_[ q[ �^l hh̀ ^ql o�l ] p̀ os` oÀ�� �
pr os` vp�t ` ò �^l j mh̀ q̀ _�ek�Dkchepd�l o�Sm[ kepdÀ

O] p̀ os` o�^l j mh̀ q̀ _�� � �l ] p̀ os[ qel kpÃ�al o�[ �ql q[ h
l ] p̀ os[ qel k�qej ` �l a���À� �dl r opÀ

Me_çmol co[ j �C[ q[
@k[ hvpep

C` ^` j ] ` o�� � Ã�� � � �

Ds[ hr [ ql op�^l k_r ^q̀ _�[ �j e_çmol co[ j �_[ q[
[ k[ hvpepÀ�Td` �mol f̀ ^q�q̀ [ j �j ` q�ql �ò sè t �qd` �_[ q[
[ k_�j [ _` �j ekl o�^d[ kc` p�ql �qd` �_[ q[ �^l hh̀ ^qel k
mol ^` pp�ql �` kpr ò �` aaê è k^v�[ k_�[ ^^r o[ ^vÀ�

Pl pqçDLB�Ikpq[ hhj ` kq
C[ q[ �Bl hh̀ ^qel k

J[ kr [ ov�� çÈ ] or [ ov�� Ã
� � � �

J[ kr [ ov�� � çÈ ] or [ ov�� � Ã
� � � �

Td` �pr os` v�t [ p�[ _j ekepq̀ ò _�l k�[ k�eP[ _Ã
a[ ^eheq[ q̀ _�] v�qd` �_[ q[ �^l hh̀ ^ql o�l ] p̀ os` oÀ�� �
pr os` vp�t ` ò �^l j mh̀ q̀ _�ek�Dkchepd�l o�Sm[ kepdÀ

O] p̀ os` o�^l j mh̀ q̀ _�� � �l ] p̀ os[ qel kpÃ�al o�[ �ql q[ h
l ] p̀ os[ qel k�qej ` �l a�� À� �dl r opÀ

Me_çmol co[ j �C[ q[
@k[ hvpep È ] or [ ov�� � Ã�� � � �

Ds[ hr [ ql op�^l k_r ^q̀ _�[ �j e_çmol co[ j �_[ q[
[ k[ hvpepÀ�Td` �mol f̀ ^q�q̀ [ j �j ` q�ql �ò sè t �qd` �_[ q[
[ k_�_` ^e_` _�kl �[ __eqel k[ h�_[ q[ �^l hh̀ ^qel k�t [ p
k` ^` pp[ ov�[ q�qdep�qej ` À
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�D�s�[�h�r�[�q�e�l �k���T�e�j �`�h�e�k�`
Td` �Dh�Sr m̀ o�mol f̀ ^q�m̀ oel _�pm[ kk` _�aol j �@moeh�� � � � �ql �O^ql ] ` o�� � � � À�@�qej ` hek` �l a�qd` �_[ q[
^l hh̀ ^qel k�[ k_�[ ^qeseqè p�ep�mò p̀ kq̀ _�] ` hl t À

Pd[ p` Tej ` hek` @̂ qeseqè p

Dh�Sr m̀ o�Sr m̀ oj [ og` q

Pò çDh�Sr m̀ o�PLL�
Ikpq[ hhj ` kq�C[ q[ �Bl hh̀ ^qel k @moeh�� ç@moeh�� � Ã�� � � �

O] p̀ os` o�^l j mh̀ q̀ _�� � �l ] p̀ os[ qel kp�al o�[ �ql q[ h
l ] p̀ os[ qel k�qej ` �l a�� À� � �dl r opÀ

Dh�Sr m̀ o�Ikpq[ hhj ` kq
Om̀ kekc�W` ` g

Jr h�� � Ã�� � � � @hh�PLL�peckp�[ ò �ekpq[ hh̀ _À

Pl pqçDh�Sr m̀ o�PLL
Ikpq[ hhj ` kq�C[ q[ �Bl hh̀ ^qel k Jr hv�� � ç@r cr pq�� � Ã�� � � �

O] p̀ os` o�^l j mh̀ q̀ _�� � �l ] p̀ os[ qel kp�al o�[ �ql q[ h
l ] p̀ os[ qel k�qej ` �l a�� À� � �dl r opÀ

Td` �l ] p̀ os` o�kl q̀ _�qd[ q�qd` �a[ j ehè p�t ` ò �kl q
` kc[ c` _�ek�qd` �PLL�ekpq[ hhj ` kqÃ�[ k_�[ �p̀ oè p�l a
mol j l qel k[ h�` s` kqp�[ k_�[ ^qeseqè p�t ` ò �mh[ kk` _
ql �` k^l r o[ c` �` kc[ c` j ` kqÀ

A[ ^g�ql �S^dl l h�Ds` kq�¦
Pol j l qel k[ h�@̂qeseqè p

@r cr pq�� Ã�� � � � �¦
S` mq̀ j ] ` o�� � ç� � Ã�� � � �

Dh�Sr m̀ o�d` h_�[ �A[ ^g�ql �S^dl l h�` s` kq�[ k_
pq[ oq̀ _�r pekc�mol j l qel k[ h�[ ^qeseqè p�ql �` k^l r o[ c`
` kc[ c` j ` kq�ek�qd` �PLL�peckpÀ�

Pl pqçDh�Sr m̀ o�PLL
Ikpq[ hhj ` kq�[ k_�Pol j l qel k
C[ q[ �Bl hh̀ ^qel k

S` mq̀ j ] ` o�� � ç� � Ã�� � � �

PLL�mol j l qel k[ h�[ ^qeseqè p�t ` ò �_epqoe] r q̀ _�[ q�qd`
` kqo[ k^` À�

O] p̀ os` o�^l j mh̀ q̀ _�� � �l ] p̀ os[ qel kp�al o�[ �ql q[ h
l ] p̀ os[ qel k�qej ` �l a�� À� � �dl r opÀ
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BDDC

�D�L�B���O�]�p� �̀o�s�[�q�e�l �k
�R� �̀p�r�h�q�p
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� �

Pò �[ k_�Pl pq�DLB�Ikpq[hhj ` kqÂ
O] p` os[ qel k�C` j l co[ mdê �C[ q[

Poel o�ql �qd` �ekpq[ hhj ` kq�l a�qd` �D[ ohv�L` [ okekc�B` kq̀ oÃ�� ��l ] p̀ os[ qel kp�t ` ò �^l hh̀ ^q̀ _À�C` j l co[ mdê
_[ q[ �t [ p�ò ml oq̀ _�qdol r cd�l ] p̀ os[ qel k�ek�[ ^^l o_[ k^` �t eqd�qd` �mol ql ^l hÀ

Td` � j [ fl oeqv� l a� qd` � ^deh_ò k� l ] p̀ os` _� t ` ò � [ c` p� � ç� � �̄ � « °Ã� à j [ h̀ � �̄ � « °Ã� Hepm[ kê � �̄ � � « °
[ k_�t ` ò �ek�[ qq̀ k_[ k^` �t eqd�[ �m[ ò kq� �̄ � « °À�

@aq̀ o� qd` � DLB� t [ p� ekpq[ hh̀ _Ã� � � � l ] p̀ os[ qel kp� t ` ò � ò ^l o_` _À� Td` � j [ fl oeqv� l a� ^deh_ò k
l ] p̀ os` _� t ` ò � [ c` p� � ç� � �̄ � « °Ã� à j [ h̀ � �̄ � « °Ã� [ k_� [ qq̀ k_` _� t eqd� [ � m[ ò kq� �̄ � « °À� Bdeh_� [ k_
^[ ò ces` o�` qdkê eqv�t ` ò � j l ò �_es` op̀ �qd[ k�t d[ q�t [ p�ò ^l o_` _�ek�qd` �mò çDLB�_` j l co[ mdê
_[ q[ À� Pl pqçekpq[ hhj ` kq� _[ q[ � ^l hh̀ ^qel k� l a� ` qdkê eqè p� t [ p� j l ò � ò ah̀ ^qes` � l a� qd` � Beqv� H` ecdqp
^l j j r keqvÀ

����



� �

Pò �[ k_�Pl pq�DLB�Ikpq[hhj ` kqÂ
O] p` os[ qel k�C` j l co[ mdê �C[ q[

����



� �

Pò �[ k_�Pl pq�DLB�Ikpq[hhj ` kqÂ
O] p` os[ qel k�R` pr hqp
Bdeh_�[ k_�^[ ò ces` o�h[ kcr [ c` �[ k_�] ` d[ sel op�t ` ò �l ] p̀ os` _�[ k_�q[ hhè _�] ` al ò �[ k_�[ aq̀ o�qd`
DLB�ekpq[ hh[ qel kÀ
�
Eol j �mò �ql �ml pqçekpq[ hhj ` kqÃ�qd` ò � t [ p� [ k�ek^ò [ p̀ �ek�qd` �kr j ] ` o� l a� l ] p̀ os[ qel kp�ek�t dê d
heq̀ o[ ^v�[ k_�j [ qd�[ ^qeseqè p�l ^^r oò _À�Leq̀ o[ ^v�[ ^qeseqè p�ek^ò [ p̀ _�] v� � � « �[ k_�j [ qd�[ ^qeseqè p
ek^ò [ p̀ _� ] v� � � « À�Td` ò � t [ p�kl �pq[ qepqê [ hhv�peckeaê [ kq�_eaà ò k^` �ek�qd` �kr j ] ` o� l a� j ekr q̀ p
pm̀ kq�l k�heq̀ o[ ^v�l o�j [ qd�[ ^qeseqè pÀ
À

Pò çIkpq[ hh[ qel k
¯k* � � °

Pl pqçIkpq[ hh[ qel k
¯k* � � °

Leq̀ o[ ^v
@̂ qeseqè p

Nr j ] ` o�l a�O] p̀ os[ qel kp�ek
t dê d�Leq̀ o[ ^v�@̂qeseqè p
O^^r oò _

�� Ã�� �« � � Ã�� � «

M` [ k�¯SC°�al o�Nr j ] ` o�l a
Mekr q̀ p�Sm̀ kq�l k�Leq̀ o[ ^v
@̂qeseqè p

�À� � � �̄À� � ° � À� � � �̄À� �° q̄� � °*ç� À� � � Ä�
m*� À� � �

M[ qd�
@̂ qeseqè p

Nr j ] ` o�l a�O] p̀ os[ qel kp�ek
t dê d�M[ qd�@̂qeseqè p
O^^r oò _

� Ã�� � « � � Ã�� � «

M` [ k�¯SC°�al o�Nr j ] ` o�l a
Mekr q̀ p�Sm̀ kq�l k�M[ qd
@̂qeseqè p

� À�� � � �̄ À� � � ° � À� � � � �̄ À� � �°
q̄� � °*ç� À� � � Ä�

m*� À� � �

�� ��



� �

Pò �[ k_�Pl pq�DLB�Ikpq[hhj ` kqÂ
O] p` os[ qel k�R` pr hqp
A` al ò �qd` �DLB�t [ p�ekpq[ hh̀ _Ã�ekpq[ k^` p�l a�^l kq̀ kq�h[ kcr [ c` �[ k_�mh[ var h�] ` d[ sel op�l ^^r oò _
ek�� � « �l a�qd` �l ] p̀ os[ qel kpÃ�t deh̀ �[ aq̀ o�qd` �DLB�t [ p�ekpq[ hh̀ _Ã�ekpq[ k^` p�l a�^l kq̀ kq�h[ kcr [ c`
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Pò çIkpq[ hhj ` kq� k̄* � �° Pl pqçIkpq[ hhj ` kq� k̄* � � °
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ek^ò [ p̀ � ek� [ � j ` _er j � h̀ s` h� l a� ` kc[ c` j ` kqÀ� @hpl Ã� qd` � j ` _er j � h̀ s` h� l a� mdvpê [ h� [ ^qeseqv
ek^ò [ p̀ _� [ k_�qd` �hl t � h̀ s` h�_` ^ò [ p̀ _À�Td` p̀ � ^d[ kc` p�^l r h_� ] ` �_r ` �ql �qd` �a[ ^q�qd[ q�qd` ò
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