
Ph[ kkekc�[ k_�ekpq[ hh�l a�^l j ml k` kqp
—��Ip�qd` �OCU�hl ^[ qel k�pr eq[ ] h̀ �[ k_�_l ` p�eq�j ` ` q�j ekej r j �pm[ ^ekc�ò nr eò j ` kqpË

—��Wehh�qd` �hl ^[ qel k�[ hhl t �al o�mol m̀ o�] o[ ^g` q�ekpq[ hh[ qel k�[ k_�kl ep̀ �^l kqol hË

—��Cl ` p�qd` �hl ^[ qel k�[ hhl t �al o�mol m̀ o�_o[ ek[ c` �aol j �qd` �OCUË

—��Wehh�qd` �ICU�hl ^[ qel k�] ` �pr aaê è kq�al o�^l mm̀ o�memekc� k̄l �^l j mò ppel k�l k�mem̀ °Ë

—��H[ p�_o[ ek[ c` �] ` ` k�q̀ pq̀ _�t eqd�[ �t [ q̀ o�l s` oahl t �q̀ pqË�Cl ` p�eq�_o[ ek�` [ pehvË

—��H[ s` �[ hh�] o[ k^d�[ k_�ICU�^l kk` ^qel kp�] ` ` k�qecdq̀ k` _�mol m̀ ohvË

Dh̀ ^qoê [ h
—��Ip�qd` �ml t ` o�^[ ] h̀ �^l oò ^q�[ k_�qd` �^l oò ^q�RBAO�r p̀ _Ë

—��H[ p�qd` �oecdq�^l j j r kê [ qel k�t eò �] ` ` k�r p̀ _� q̄t epq̀ _�pdè h_` _�m[ eo°Ë

—��Ip�qd` �^l j j r kê [ qel k�t eoekc�_[ epvç̂ d[ ek` _�[ p�m̀ o�ò nr eò j ` kqpË

—��Ip�qd` ò �p̀ m[ o[ qel k�] ` qt ` ` k�ml t ` o�[ k_�^l j j r kê [ qel k�^[ ] h̀ Ë

—��H[ s` �[ hh�^[ ] h̀ p�] ` ` k�p̀ ^r ò _�se[ �qd` �ekç] r ehq�^h[ j mpË

R` aoec` o[ kq�memekc�[ k_�s[ ^r r j �mol ^` pp
—��Ip�qd` ò �` kl r cd�^l mm̀ o�mem̀ �aol j �OCU�ql �] o[ k^d�d` [ _` o�ql �` kpr ò �^h̀ [ k�ekpq[ hh[ qel k�[ k_�p̀ osê ` �^l s` o

[ ^^` ppË

—��Ip�qd` �^l mm̀ o�memekc�^l oò ^qhv�ekpr h[ q̀ _�[ k_�ekq[ ^qË

—��H[ p�[ �keqol c` k�mò ppr ò �q̀ pq�] ` ` k�m̀ oal oj ` _�[ k_�d` h_�mò ppr ò �al o�� �dl r oË

—��H[ p�qd` �pvpq̀ j �] ` ` k�s[ ^r r j ` _�[ k_�d` h_�r k_` o�� � � �Mê ol kp�al o�[ q�h̀ [ pq�� �dl r oË

—��H[ p�[ �V[ ^r r j �_ol m�q̀ pq�] ` ` k�m̀ oal oj ` _Ë

—��B[ ĥ r h[ q̀ �^l mm̀ o�mem̀ �h̀ kcqd�] ` qt ` ` k�OCU�[ k_�Ao[ k^dÃ�aol j �Ao[ k^d�ql �` [ ^d�ICUÀ

—��H[ p�qd` �^[ ĥ r h[ q̀ _�h̀ kcqd�l a�mem̀ �] ` ` k�ekmr qq̀ _�ekql �qd` �Dj ` o[ h_�@__eqel k[ h�R̀ aoec` o[ kq�B[ ĥ r h[ ql oË

—��Up̀ �qd` �B[ ĥ r h[ q̀ _�[ __eqel k[ h�ò aoec` o[ kq�ql �^l oò ^qhv�^d[ oc` �qd` �pvpq̀ j À

�

Bl j j eppel kekc
—��H[ p�×TDST�RUNØ�] ` ` k�ekeqe[ q̀ _Ë�¯Ph̀ [ p̀ �ò à o�ql �^l j j eppel kekc�cr e_` °À

—��@ò �qd` ò �[ kv�Pol q̀ ^qel k�l o�@h[ oj �Bl _` p�l k�� çp̀ cj ` kq�_epmh[ vË�

—��H[ p�qd` �^r pql j ` o�] ` ` k�` _r ^[ q̀ _�l k�qd` �pvpq̀ j �ekpq[ hh̀ _�[ k_�dl t �eq�t l ogp�[ k_�t d[ q�ql �` um̀ ^qË

C` j l kpqo[ q̀ �[ p�ò nr eò _À

� � � � À� �

Mr hqeçd` [ _�[ eo�^l k_eqel kekc�ekpq[ hh�^d` ^ghepq

@eo�Bl k_eqel kekc�Mr hqeçH` [ _
Uhqo[ �VRE�� � À� gW�[ k_�� � gW
Ikpq[ hh�^d` ^ghepq

@�nr ê g�^d` ^ghepq�] [ p` _�l k�qd` �Dj ` o[ h_�ekpq[ hh[ qel k�d[ k_] l l g�al o�Mr hqeçH` [ _�Ikpq[ hh[ qel kpÀ�Ph̀ [ p` �ò [ _�qd`
d[ k_] l l g�[ p�qdep�ep�[ k�` [ pv�l kçpeq̀ �ò à ò k^` �al o�ekpq[ hh[ qel kÀ

��
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Bdl l pekc�qd` �hl ^[ qel k
Wd` k�ekpq[ hhekc�qd` �Or q_l l o�Ukeq�¯OCU°�mh̀ [ p` �` kpr ò �ql �q[ g` �ekql �[ ^^l r kq�qd` �al hhl t ekcÂ��

Bdl l p̀ �[ �t ` hhçs` kqeh[ q̀ _�_ov�hl ^[ qel kÀ�

A` �j ek_ar h�l a�hl ^[ qel k�ek�mol uej eqv�ql �k` ecd] l r opÃ�kl ep̀ �ml hhr qel k�[ k_�[ eo�_ep̂ d[ oc` À�

Ph̀ [ p̀ �[ _d` ò �ql �j ekej r j �pm[ ^ekc�ò nr eò j ` kqp�[ p�m̀ o�ekpq[ hh[ qel k�j [ kr [ hÀ�@hhl t �pr aaê è kq�pm[ ^` �al o

p̀ osê ekc�ò nr eò j ` kqpÀ�R̀ à o�ql �� � gW�OCU�Ikpqor ^qel kp�l k�m[ c` �� � �l o�� � gW�OCU�Ikpqor ^qel kp�l k

m[ c` �� � À

Mekej r j �pm[ ^ekc�aol j �qd` �aol kq�l a�qd` �r keq�ql �qd` �^hl p̀ pq�l ] pq[ ^h̀ �j r pq�] ` �[ _d` ò _�ql �[ p�qdep�t ehh

` kpr ò �qd[ q�qd` �r keq�j [ ekq[ ekp�eqp�l mqej r j �or kkekc�^l k_eqel kpÀ�Ia�qd` �j ekej r j �pm[ ^ekc�^[ kkl q�] `

[ ^dè s` _Ã�` kpr ò �ql �ekpq[ hh�[ k�[ mmol moe[ q̀ �[ eo�_` ah̀ ^ql oÀ�

@ht [ vp�[ hhl t �` kl r cd�memekc�ql �j [ ekq[ ek�qd` �ekq̀ coeqv�l a�qd` �p̀ osê ` �^l s` o�ql �[ hhl t �` [ pv�[ ^^` pp�al o

j [ ekq̀ k[ k^` �l o�p̀ osê ekcÀ�R̀ j l s[ h�l a�qd` �p̀ osê ` �^l s` o�^[ k�_[ j [ c` �memekc�ekpr h[ qel k�ea�pr aaê è kq

^h̀ [ o[ k^` �ep�kl q�j [ ekq[ ek` _À�

� � � � À� �

Mr hqeçd` [ _�[ eo�^l k_eqel kekc�ekpq[ hh�d[ k_] l l g

Tdep�^d` ^ghepq�^l j mh̀ j ` kqp�qd` �r p̀ o�j [ kr [ h�] v�` j md[ pexekc�qd` �g` v�pq̀ mp�al o�[ �pj l l qdÃ�decd�nr [ heqv�ekpq[ hh[ qel kÀ

�1�M�B�O�O�J�O�H���B�O�E���Q�S�F���J�O�T�U�B�M�M

��

Ik^l oò ^q�Ao[ ^g` q�pexekc�ç�Ao[ ^g` q�ep
ql l �pj [ hh�[ k_�qd` ò al ò �r keq�ep�kl q

p̀ ^r ò

Nl q�al hhl t ekc�j ekej r j
pm[ ^ekc�ò nr eò j ` kqp� q̄l l

^hl p̀ �ql �qd` �à k^` °�qdep
t l r h_�ò nr eò �[ �_` ah̀ ^ql o

ek�qdep�ekpq[ k^` À

Bh̀ [ k�ekpq[ hh�t eqd�` [ pv�[ ^^` pp�ql
ò j l s` �p̀ osê ` �^l s` oÀ

@eo�Bl k_eqel kekc�Mr hqeçH` [ _
Uhqo[ �VRE�� � À� gW�[ k_�� � gW
Ikpq[ hh�d[ k_] l l g
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� � � � À� �

Ao[ ^g` q�ekpq[ hh[ qel k�[ k_�se] o[ qel k�^l kqol h�m[ _p�
S` ^r ò �ekpq[ hh[ qel k�ep�ò nr eò _�l k�[ hh�ekpq[ hh[ qel kpÀ�

@ht [ vp�p̀ ^r ò �qd` �l r q_l l o�r keq�t eqd�M�� �[ k^dl o�] l hqp�[ k_�a[ ^ql ov�pr mmhè _�pm̀ ^e[ h�t [ pd` op�l o

[ mmol moe[ q̀ �] o[ ^g` qÀ�

Eè h_�pr mmhè _�se] o[ qel k�^l kqol h�ep�[ k�ekpq[ hh[ qel k�ò nr eò j ` kqÀ

Dkpr ò �l r q_l l o�r keq�ep�h̀ s` hÀ�

El o�ekpq[ hh[ qel k�l k�[ �] o[ ^g` qÃ�` kpr ò �qd[ q�qd` �] o[ ^g` q�t e_qd�ep�pr aaê è kq�ql �^l s` o�qd` �] [ p̀ �t e_qd�l a�qd` �OCU

�̄ � j j �� � gWÃ�� � j j �� � gW°À

Mr hqeçd` [ _�[ eo�^l k_eqel kekc�ekpq[ hh�d[ k_] l l g

��

Ik^l oò ^q�Ao[ ^g` q�pexekc�ç
Ao[ ^g` q�ep�ql l �pj [ hh�[ k_

qd` ò al ò �r keq�ep�kl q�p̀ ^r ò

Eeuekc�Al hqp�[ ò �ql l �pj [ hhAo[ ^g` q�ekpq[ hh̀ _�l s` o�mem̀
[ k_�kl q�p̀ ^r ò _�^ò [ qekc
kl ep̀ �eppr ` p�al o�^r pql j ` o

Bl oò ^q�Ao[ ^g` q�ekpq[ hh[ qel kÃ
p̀ ^r ò �[ k_�pex` _�^l oò ^qhv

Ukeq�p̀ ^r ò _�t eqd�^l oò ^q�pex` _�] l hqp



� � � � À� �

Mr hqeçd` [ _�[ eo�^l k_eqel kekc�ekpq[ hh�d[ k_] l l g

Co[ ek[ c` �hek` �ol r qekc�[ k_�q̀ pqekc�
Co[ ek[ c` �ekql �[ �c[ o_` k�] ` _�ò nr eò p�kl �[ __eqel k[ h�t l ogÀ�El hhl t �mol m̀ o�_o[ ek[ c` �ò nr eò j ` kqp�ek

hl ^[ qel kp�t d` ò �[ �c[ o_` k�] ` _�ep�kl q�[ s[ eh[ ] h̀ À�

Up̀ �a[ ^ql ov�pr mmhè _�_o[ ek[ c` �geq�ql �[ hhl t �al o�mol m̀ o�_o[ ek[ c` À

Nl q̀ �qd[ q�qd` ò �[ ò �j r hqemh̀ �_o[ ek[ c` �ml ekqp�hl ^[ q̀ _�l k�qd` �r k_` ope_` �l a�qd` �r keqÀ�El o�_o[ ek[ c` �ml ekqp

qd[ q�[ ò �kl q�] ` ekc�r p̀ _Ã�r p̀ �_o[ ek[ c` �mhr cp�ql �p̀ [ h�qd` p̀ �ml ekqpÀ�

S` h̀ ^q�_o[ ek[ c` �ml ekq�] [ p̀ _�l k�h̀ s` hekc�l a�qd` �r keq�[ k_�[ hpl �_o[ ek[ c` �hl ^[ qel kÀ�

@ht [ vp�ekpq[ hh�_o[ ek[ c` �mhr cp�moel o�ql �ekpq[ hh[ qel kÃ�[ p�ml pq�ekpq[ hh[ qel k�pl j ` �_o[ ek[ c` �ml ekqp�^[ k�] `

ek[ ^^` ppe] h̀ À�

Up̀ �t [ q̀ o�ql �q̀ pq�_o[ ek[ c` �[ k_�` kpr ò �kl �] hl ^g[ c` p�l o�h̀ [ gekc�aol j �r keq�l o�aè h_�pr mmhè _�memekcÀ�

Nl q̀ Â�Ia�mol m̀ o�_o[ ek[ c` �ep�kl q�ekpq[ hh̀ _Ã�eq�^[ k�h̀ [ _�ql �^r pql j ` o�_epp[ qepa[ ^qel k�t eqd�qd` �ekpq[ hh[ qel k�[ k_

^[ r p̀ �pq[ ekekc�l k�^l k^ò q̀ �l o�qej ] ` oÀ�Tdep�ep�kl q�[ �t [ oo[ kqv�^h[ ej �[ k_�[ kv�^d[ oc` p�[ ppl ^e[ q̀ _�t eqd�ml pq

ekpq[ hh[ qel k�_o[ ek[ c` �t ehh�] ` �_eò ^q̀ _�ql �qd` �l oecek[ h�ekpq[ hh̀ oÀ�

��

Nl �_o[ ek[ c` �ekpq[ hh̀ _Ã�h̀ [ s` p
t [ q̀ o�j [ ogp�l k�^l k^ò q̀ �qd[ q

t ehh�pq[ ek�l s` o�qej ` À

Co[ ek[ c` �ekpq[ hh̀ _�[ k_�or kkekc
ql �_o[ ek[ c` �ml ekqÀ



Pemekc�^l kk` ^qel kp
@ht [ vp�` kpr ò �memekc�ep�^h̀ [ k�[ k_�qd[ q�kl �al ò eck�m[ oqê h̀ p�[ ò �mò p̀ kq�t eqdek�qd` �memekc� p̄r ^d�[ p�_r pq

l o�j l epqr ò °À�

@_[ mq̀ op�[ ò �mol se_` _�al o�r p̀ �t eqd�ICU�t d` ò �qd` ò �ep�[ �ò nr eò j ` kq�al o�_eaà ò kq�mem̀ �pexekc�aol j �qd`

] o[ k^d�d` [ _` o�ql �qd` �ICUÀ�

Ikpq[ hh�[ _[ mq̀ op�l k�qd` �] o[ k^d�pe_` Ã�kl q�qd` �ICU�pe_` À�

� � � � À� �

�3�F�G�S�J�H�F�S�B�O�U���Q�J�Q�J�O�H���B�O�E���W�B�D�V�V�N���Q�S�P�D�F�T�T

Mr hqeçd` [ _�[ eo�^l k_eqel kekc�ekpq[ hh�d[ k_] l l g

L[ ^g�l a�ekpr h[ qel k�[ k_�ml l o
nr [ heqv

T[ eh�d[ opdhv�] ` kqL` [ gekc�l eh�pml qp

��

W` hh�ekpr h[ q̀ _Ã�^h̀ [ k�[ k_�pqo[ ecdq�memekc�aol j �] o[ k^d



V[ ^r r j �mr j m�
V[ ^r r j ekc�qd` �Dj ` o[ h_�VRE�pvpq̀ j p�ep�[ �ò nr eò j ` kq�al o

[ hh�ekpq[ hh[ qel kpÀ�

Ok^` �Neqol c` k�q̀ pq�ep�^l j mh̀ q̀ _Ã�^l kk` ^q�[ k�[ mmol moe[ q̀

s[ ^r r j �mr j mÀ�

Bl kk` ^q�s[ ^r r j �c[ r c` À

V[ ^r r j �r kqeh�c[ r c` �ò [ _p�r k_` o�� � � �j ê ol kpÀ

Tl �m̀ oal oj �qd` �^l oò ^q�mol ^` pp�qd` �pvpq̀ j �j r pq�dl h_

r k_` o�� � � �j ê ol kp�al o�[ mmol uej [ q̀ hv�� �dl r o�[ p�qdep�t ehh

` kpr ò �qd` �] ` pq�t l ogekc�^l k_eqel kp�al o�qd` �ICUÀ�

Ok^` �^l j mh̀ q̀ Ã�m̀ oal oj �[ �s[ ^r r j �_ol m�q̀ pqÀ�

� � � � À� �

Mr hqeçd` [ _�[ eo�^l k_eqel kekc�ekpq[ hh�d[ k_] l l g

Pò ppr ò �q̀ pq�
Iq�ep�[ �ò nr eò j ` kq�ql �_l �[ �mò ppr ò �q̀ pq�al o�[ hh�ekpq[ hhp�[ k_

t ` �ò ^l j j ` k_�qd[ q�vl r �r p` �Neqol c` k�al o�qdep�q̀ pqÀ

Ph̀ [ p̀ �al hhl t �mol m̀ o�mol ^` _r ò �[ k_�^l k_r ^q�qd` �Neqol c` k

mò ppr ò �q̀ pq�moel o�ql �ekqol _r ^ekc�[ kv�ò aoec` o[ kq�ekql �qd`

pvpq̀ j À�

Pò ppr oep̀ �qd` �pvpq̀ j �ql �[ mmol uÀ�� � � PSIÀ

Ml keql o�mò ppr ò �[ k_�ò pl hs` �[ hh�h̀ [ gp�_r oekc�qd` �mò ppr ò

q̀ pqÀ�

M[ ekq[ ek�mò ppr ò �al o�l k` �dl r oÀ�

Pò ppr ò �dl h_ekc�[ q�[ mmol uÀ
� � � mpe�_r oekc�mò ppr ò �q̀ pq

V[ ^r r j �F[ r c` �dl h_p�r k_` o�� � �
Mê ol kp�al o�� �dl r o�[ k_�qdol r cd

V[ ^r r j �Col m�T̀ pqÀ�

��

R` aoec` o[ kq�^d[ oc`
B[ ĥ r h[ q̀ �qd` �[ __eqel k[ h�R� � � @�ò aoec` o[ kq�r pekc�qd` �Dj ` o[ h_�R̀ aoec` o[ kq�Bd[ oc` �B[ ĥ r h[ ql oÀ�Yl r �t ehh

ò nr eò �mem̀ �h̀ kcqdpÀ�

Td` �^[ ĥ r h[ ql o�t ehh�mol se_` �qd` �[ __eqel k[ h�^d[ oc` �ò nr eò _�[ ] l s` �qd` �mò ç̂ d[ oc` _�[ j l r kqÀ

Okhv�^d[ oc` �ò aoec` o[ kq�[ aq̀ o�h̀ [ g�q̀ pqekc�[ k_�s[ ^r r j ekc�mol ^` pp�d[ p�] ` ` k�^l j mh̀ q̀ _À�

Ia�ò nr eò _Ã�ekeqe[ q̀ �^l l hekc�q̀ pq�j l _` �l k�qd` �pvpq̀ j �[ k_�^l kqekr ` �ql �[ __�ò aoec` o[ kq�r kqeh�qd` �ò nr eò _

[ __eqel k[ h�ò aoec` o[ kq�ep�[ __` _�ql �qd` �pvpq̀ j À
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Bl j j r kê [ qel k�t eoekc�
Td` �ò nr eò _�^l j j r kê [ qel k�t eoekc�ep�� À� � j j �� ç̂ l ò �pdè h_` _�qt epq̀ _çm[ eoÀ��

�ÀBl j j r kê [ qel k�t eoekc�ep�ql �] ` �^l kk` ^q̀ _�ql �q̀ oj ek[ h�� �¦ �� �l a�qd` �OCU�[ k_�ICU�

� À@�_[ epv�^d[ ek�t eoekc�^l kaecr o[ qel k�ep�ql �] ` �r p̀ _�aol j �qd` ��pq�ek_l l o�ql �qd` �� k_�[ k_�pl �l kÃ�ql �q̀ oj ek[ q̀

[ q�qd` �h[ pq�ICUÀ��

� ÀDkpr ò �mol m̀ o�col r k_ekc�^l kk` ^qel kp�qdol r cdl r qÀ�

� ÀCl �kl q�or k�ml t ` o�[ k_�^l j j r kê [ qel k�t eoekc�qdol r cd�qd` �p[ j ` �^l k_r eqÀ�

�

Bl kk` ^qekc�ml t ` o�^[ ] h̀ p�ql �q̀ oj ek[ hp�� �¦ �� �t ehh�_[ j [ c` �qd` �PBAÃ�^[ r pekc�a[ ehr ò À��Td` �_[ epv�^d[ ek

t eoekc�^l kaecr o[ qel k�ep�kl kçk` cl qe[ ] h̀ À�Nl q�[ _d` oekc�ql �qdep�^[ k�h̀ [ _�ql �^l j j r kê [ qel k�mol ] h̀ j p�ql

qd` �OCU�t dê d�t ehh�ò pr hq�ek�ek^l oò ^q�l m̀ o[ qel k�l a�qd` �pvpq̀ j À�Tdep�j [ v�kl q�^[ r p̀ �[ k�[ h[ oj �^l _` Ã

dl t ` s` oÃ�eq�t ehh�h̀ [ _�ql �ek^l oò ^q�p̀ kpl o�ò [ _ekcp�[ k_�^[ r p̀ �qd` �OCU�ql �] ` d[ s` �` oo[ qê [ hhv�^[ r pekc

eppr ` p�al o�qd` �^l kpr j ` oÀ�
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Dum[ kpel k�V[ hs` °�l m̀ kekc�ek�m̀ ô ` kq� ēD°À�Td` �� çp̀ cj ` kq�_epmh[ v�t ehh�[ hhl t �vl r �ql �^l kaeoj �qd[ q�qd` �pvpq̀ j

ep�or kkekc�[ p�ekq̀ k_` _À�

� çS` cj ` kq�Cepmh[ v

@BV� � � U�

����



� � � � À� �

Mr hqeçd` [ _�[ eo�^l k_eqel kekc�ekpq[ hh�d[ k_] l l g

� çS` cj ` kq�Cepmh[ v�!�^l kqekr ` _
Td` �� çS` cj ` kq�Cepmh[ v�t ehh�pdl t �[ kv�[ h[ oj �l o�mol q̀ ^qel k�^l _` �al o�qd` �pvpq̀ j �ek�eqp�_` a[ r hq�l aa�pq[ q̀ À�Nl q̀
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Upr [ hhv�ek_ê [ q̀ p�hl t �ò aoec` o[ kq�l s` o�[ �m̀ oel _�l a�qej ` �[ k_�^[ k�q[ g` �l s` o�aol j �P� � �[ aq̀ o�� � ç� � �j ekr q̀ pÀ

Bl kqekr l r p�mol q̀ ^qel k�^l _` �P�� �t ehh�h̀ [ _�ql �@h[ oj �^l _` �� � �l o�� � �_` m̀ k_ekc�l k�qd` �^[ r p̀ À�

����



Mr hqeçd` [ _�[ eo�^l k_eqel kekc�ekpq[ hh�d[ k_] l l g

Bl j j l k�[ h[ oj �^l _` p
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kl q�ah[ pdekc�eq�pr cc` pqp�[ �a[ r hqv�l o�_[ j [ c` _�M[ ek�PBAÀ�Ia�LDC� �ep�ah[ pdekc�^l kaeoj �t eò �[ q�BN� �ep
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] � �ê�Ik^l oò ^q�_empt eq̂ d�p̀ qqekcpÀ�
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