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R` nr eò _
Cl ^r j ` kqp�al o
PK�Dkol hhj ` kq

^^ep_Àk` q�mò g^^ep_Àk` q�mò g^^ep_Àk` q�mò g



Qr ` pqel kÂ�B[ k�[ �aes` �v` [ o�l h_�` kol hh�ek�PKË
@kpt ` oÂ�Sqr _` kqp�j r pq�j ` ` q�[ ]l s` �[ c` �ò nr eòj ` kqÀ�Ees̀ �v` [ o�l h_p�[ ò �` hece]h`
al o�Kek_` oc[ oq̀ kÀ

Qr ` pqel kÂ�Mv�pqr _` kq�qr okp�� �l k�S` mq̀ j ] ` o�� Ã��� �� �^[ k�qd` v�` kol hh�pek^` �qd` v�[ ò
j epp�qd` �_` [ _hek` �] v�l k` �_[ vË

@kpt ` oÂ�Sqr _` kq�j r pq�j ` ` q�[ ]l s` �[ c` �ò nr eòj ` kqÀ�Yl r o�pqr _` kq�t ehh�]` �` hece]h`
al o�qd` �� � � � ç� � � � �p̂ dl l h�v` [ o

@c` �R` nr eò j ` kq�al o�Pò çK
Pò çK�Qr [ heaê [ qel kÂ�� çv` [ opçl h_�l k�l o�] ` al ò �S` mq̀ j ] ` o�� Ã�� � � �



R` nr eò _�Dkol hhj ` kq
Cl ^r j ` kq[ qel k

Aeoqd�B` oqeaê [ q̀
Sqr _` kqÖp�Sl ^e[ h�S` ^r oeqv�B[ o_
Ij j r kex[ qel k�R̀ ^l o_
TWO�mol l ap�l a�ò pe_` k^v�ek�m[ ò kq�cr [ o_e[kÖp�k[ j `

C` ` _Ã�j l oqc[ c` Ã�m[ vj ` kq�]l l g�l o�[ m[ oqj ` kq�^l kqo[ ^q
Dh̀ ^qoê �] ehhÃ�F[ p�]ehhÃ�W[ q̀ o�r qeheqv�]ehh

P[ ò kq�Fr [ o_e[ k�IÀCÀ



Pol l a�l a�@c` �[ k_�@c` �Dhece] eheqv
Aeoqd�B` oqeaê [ q̀ �t ehh�] ` �k` ` _` _

Du[ j mh̀ p�l a�Cl ^r j ` kq[ qel k

Ooecek[ h�Aeoqd�B` oqeaê [ q̀ �@NC�Sqr _` kqÖp�Sl ^e[ h�S` ^r oeqv�B[ o_

P[ ò kq�Fr [ o_e[ k�IC
Br oò kq�Coes` oÖp�hê ` kp̀ �l o
Br oò kq�Sq[ q̀ �IC�l o
P[ ppml oq



Ij j r kex[ qel k �R` ^l o_p�
Mr pq�] ` �^l j mh̀ q̀ �[ k_�r m�ql �_[ q̀ �[ k_�pdl t �pqr _` kqp�k[ j ` �t eqd�_[ q̀ �l a�] eoqdÀ

Qr ` pqel kÂ�Cl ` p�j v�^deh_�k` ` _�ql �] ` �s[ ^^ek[ q̀ _�ql �[ qq̀ k_�p̂ dl l hË
Ik�[ ^^l o_[ k^` �t eqd�T` u[ p�pq[ q̀ �h[ t �[ hh�^deh_ò k�[ qq̀ k_ekc�p̂ dl l h�j r pq�` eqd` o�] ` �ej j r kex` _
l o�mol se_` �` se_` k^` �l a�ej j r kex[ qel k�` u` j mqel kÀ�Ph̀ [ p̀ �sepeq�qd` �T` u[ p�C` m[ oqj ` kq�l a
H` [ hqd�[ k_�Hr j [ k�S` osê ` p�al o�j l ò �ekal oj [ qel k�l k�ò nr eò _�s[ ^^ek` p�[ k_�` u` j mqel kpÀ

BLIBK�HDRD�ql �sè t �qd` �T` u[ p
C` m[ oqj ` kq�l a�Sq[ q̀ �H` [ hqd�S` osê ` p
Ij j r kex[ qel kp�R̀ nr eò j ` kqp�
¯Dkchepd�[ k_�Sm[ kepd°



Tt l �Pol l ap�l a�R` pe_` k^ v

@m[ oqj ` kq�Ct ` hh̀ op
Seck` _�[ m[ oqj ` kq�h [̀ p̀ �t eqd�m[ ò kq�hepq̀ _
l o�peck` _�h̀ qq̀ o�aol j �M[ k[ c` o�l k�qd` eo
l aaê e[ h�h̀ qq̀ od` [ _�

Hl r p`
Br oò kq�t [ q̀ oÃ�c[ p�l o�` h̀ ^qoê �]ehh
»[ ^^l r kq�^[ kkl q�] ` �ek�[� _` heknr ` kq
pq[ qr p»Ã�h̀ [ p̀ �[ cò ` j ` kqÃ�C` ` _
ṑ ^` kqhv�peck` _�t eqdek��� �_[ vp°

� À�C` ` _Ã�j l oqc[ c` Ã�m[ vj ` kq�] l l g�l o�[ m[ oqj ` kq�^l kqo[ ^q
� À�Dh̀ ^qoê �] ehhÃ�F[ p�] ehh�l o�W[ q̀ o�r qeheqv�] ehh



Ia�] l qd�m[ ò kq�[ k_�pqr _` kq�hes` �t eqd�[ �ò h[qes̀ �l o�aoè k_�ek�Bh [̀ o�Bò ` g�ISCÃ�t dl p̀ �ò pe_ k̀^`
ep�kl q�[ k�[ m[ oqj ` kqÃ�qd` �m[ ò kq�[ k_�qd` �m̀ opl k�t eqd�t dl j �qd` v�ò pe_ �̀j r pq�pr ]j eq�[
kl q[ oex` _�pq[ q̀ j ` kq�s` oeavekc�qd` �ò pe_̀ k^` À�Td` �ò nr eò _�@__ò pp�@aae_[ seq�al oj �ep
[ s[ eh[ ] h̀ �l k�qd` �_epqoê q�t ` ]p eq̀À
�@__ò pp�@aae_[ seq�al oj �j r pq�] ` �^l j mh q̀̀ _�[ k_�kl q[ oex` _�moelo�ql �` kol hhj̀ kqÀ�
Hl j ` l t k` o�t ehh�k` ` _�ql �pr mmhv�qd` eo�IC�[ k_�^r oò kq�t [ q̀ oÃ�c[ p�l o�` h`̂ qoe �̂]ehhÀ�IC�j r pq
j [ q̂ d�[ __ò pp�l k�mol l a�l a�ò pe_` k^` À

@__ò pp�@aae_[ seq

Bl j mh̀ q̀ _�[ aae_[ seqpÃ�[ hl kc�t eqd�[ hh�pr mml oqekc�_l ^r j ` kq[ qel kÃ�^[ k�] ` �p` kq�ql
p[ à [ k_p` ^r ò ª ^^ep_Àk` qÀ

El o�j l ò �ekal oj [ qel k�[ k_�ql �_l t khl [ _�al oj p�sepeqÃ�^^ep_Àk` q� ò pe_` k^ vç[aae_[ seqpÀ



Sq[ o�l a�T` u[ p�@t [ o_�
Td` �^deh_�l a�[ �m̀ opl k�` hece] h̀
al o�qd` �Sq[ o�l a�T` u[ p�@t [ o_

Hl j ` h̀ pp

D̂ l kl j ê [ hhv
Cep[ _s[ kq[ c` _

Fol pp�ek^l j ` Ã�N[ qel k[ h
S^dl l h�Lr k^d�Pol co[ j

ERDD�Pò çK�Dhece] eheqv�R` nr eò j ` kqp

Ia�vl r �_l �kl q�j ` ` q�qd` �^oeq̀ oe[ p�[ ] l s` Ã�` umhl ò �l r o�Tr eqel kçA[ p` _�Pò çK�Pol co[ j

E[ j ehv�j r pq�j ` ` q�[ q�h̀ [ pq�l k` �l a�qd` �al hhl t ekc�hepq̀ _�^oeq̀ oe[ À�Bhê g�nr [ heaè o�al o�[ __eqel k[ h�_` q[ ehpÀ

Lej eq̀ _�Dkchepd�Pol aê è kq
L[ kcr [ c` �l qd` o�qd[ k�Dkchepd

_̄l ` p�kl q�ek^hr _` �pm̀ ` ^d�_` h[ vp
l o�^l k^` okp°�»q̀ pqekc�ò nr eò _

Meheq[ ov
Td` �^deh_�l a�[ �m[ ò kq�ek�qd`

j eheq[ ov�l o�ekfr ò _�l o�gehh̀ _�t deh̀
[ ^qes` hv�p̀ osekc�ek�qd` �j eheq[ ov

El pq̀ o�B[ ò
H[ s` �] ` ` k�ek�qd` �^l kp̀ os[ ql opdem
l a�qd` �pq[ q̀ �l a�T` u[ pçEl pq̀ o�B[ ò



D̂ l k l j ê [ hhv�Cep[ _s[ kq[ c` _
Fol pp�ek^l j ` Ã�N[ qel k[ h�S^dl l h�Lrk ^d�Pol co[ j

Sqr _` kq�t l r h_�]` �` hece]h̀ �ql
m[ oqê em[ q̀ �ek�qd` �N[ qel k[ h�Eò ` �[ k_
R̀ _r ^` _�Lr k^d�Pol co[ j �][ p̀ _�l k
qd` �ql q[ h�dl r p̀ dl h_�col pp�ek^l j `

BLIBK�HDRD�ql �h̀ [ ok�j l ò �[ ] l r q
C` q̀ oj ekekc�Ik^l j ` �Dhece] eheqv

Hl t �ql �Qr [ heav



Mr pq�mol se_` �[ hh�ek^l j ` �^l j ekc�ekql �qd` �dl r p̀ dl h_
ēk^hr _` p�co[ k_m[ ò kqpÃ�pml r p̀ Ã�ò h[ qes` p�[ k_�kl kç
ò h[ qes` p°�
Dhece] eheqv�ep�] [ p̀ _�l aa�l a�col pp�ek^l j ` �kl q�k` q�m[ v�
� � �_[ vp�l a�m[ v�pqr ] p�ê�^r oò kq�[ k_�^l kp̀ ^r qes` � ]̄ [ ^g
ql �] [ ^g�m[ v�pqr ] p°�
@̂^` mq[ ] h̀ �Cl ^r j ` kqpÂ�m[ v�pqr ] pÃ�r k` j mhl vj ` kqÃ
t l og` oÛp�^l j m̀ kp[ qel kÃ�_ep[ ] eheqv�m[ vj ` kq�pqr ] �
Ik^l j ` �j r pq�pdl t �aò nr ` k^v�l a�ek^l j ` �` [ ok` _
t̄ ` ` ghvÃ�] et ` ` ghvÃ�p̀ j eçj l kqdhvÃ�j l kqdhv�l o�[ kkr [ hhv

Ik^l j ` �P[ v�Sqr ] p�Dhece] eheqv�R` nr eò j ` kq
D̂ l kl j ê [ hhv�Cep[ _s[ kq[ c` _�^l kqekr ` _



SN@P�Cl ^r j ` kq�ç�El oj �TE� � � � �
Ikal oj [ qel k�qd[ q�k` ` _p�ql �] ` �sepe]h̀ �[ k_�^r oò kqÂ�

B[ p̀ �C` q[ ehp�Nr j ] ` o�
Pò çK�Bdeh_Ûp�N[ j ` �
Sq[ oq�C[ q̀ �
Dk_�R̀ k` t [ h�C[ q̀

S[ j mh̀ �El oj �TE� � � � �

Qr ` pqel kÂ�I�d` [ o_�M` _ê [ e_�ep�[ k�` hece] eheqv�al o�Pò çKÀ�Wdv
_l kÛq�vl r �[ ^^` mq�[ hh�M` _ê [ e_Ë
Td` �H` [ hqd�] ` k` eaqp�l a�M` _ê [ e_�[ ò �kl q�ò ah`̂ qes` �l a�[ ^qr [ h
ek^l j ` �] ` k` aeqpÀ�@�^deh_�t dl �ep�[ �j ` j ]` o�l a�[ �dl r p̀ �dl h_
ò ^` esekc�] ` k` aeqp�aol j �SN@P�ep�` hece]h` �ql �m[ oqe êm[ q̀ �ek
N[ qel k[ h�Eò ` �[ k_�R̀ _r ^` _�Lr k^d�Pol co[ j À

D̂ l kl j ê [ hhv�Cep[ _s[ kq[ c` _�^l kqekr ` _



Ll cek�ql �Yl r o�T` u[ p�A` k` aeqp�@̂^l r kq�[ k_�p̀ h`̂ q�M` kr �
Bhê g�l k�Yl r o�B[ p` p�
Ok�A` k` aeqp�Sr j j [ ov�p̂ ò ` kÃ�p̂ ò ` kpdl q�qd` �B[ p`
C` q[ ehp�Nr j ] ` o�
Bhê g�l k�qd` �mhr p�peck�l a�qd` �nr [ heavekc�Pò çK�]` k` aeqp�mol co[ j
S^ò ` kpdl q�pdl r h_�ek̂ hr_` �qd` �al hhlt ekc�ekal oj [ qel kÂ

@mmol s` _Ã�Bdeh_Ûp�N[ j ` Ã�Sq[ oq�C[ q̀ �[ k_�Dk_�R̀ k` t [ h�C[ q̀ �

Cl ` p�vl r o�^deh_�ò ^è s` �SN@P�] ` k` aeqpË
R̀ qoè sekc�SN@P�Ikal oj [ qelk�aol j �Yl ro�T` u[ p�A` k` aeqp�@mm

@hh�ò nr eò _�ekal oj [ qel k�j r pq�] ` �^r oò kq�[ q�qd` �qej ` �l a�ò cepqo[ qel k

D̂ l kl j ê [ hhv�Cep[ _s[ kq[ c` _�^l kqekr ` _



Lej eq̀ _�Dkchepd�Pol aê è kq�
Dj ` oc` kq�Aehekcr [ h�l o�Dkchepd�[ p�[ �S` ^l k_�L[ kcr [ c`

@�^deh_�nr [ heaè p�r k_` o�Lej eq̀_�Dkchepd�Pol ae ê k̀^v�ea�qd` v�[ ò �r k[ ] h �̀ql �pm̀ [ g�l o�^l j mò d` k_
DkchepdÃ�kl q�_r ` �ql �pm̀ ` ^d�_` h[vp�l o�^l k^` okpÀ

Ia�[ kl qd` o�h[ kcr [ c` �l qd` o�qd[ k�Dkchepd�ep�pml g` k�ek�qd` �dl j ` �l o�qd` �^deh_�pm̀ [ gp�[ kl qd` o
h[ kcr [ c` �l qd` o�qd[ k�DkchepdÃ�h[kcr [ c` �q̀ pqekc�ep�ò nr eò _�ql �_` q̀ oj ek̀ �` hece]eheqv�al o�qd`
Aehekcr [ h�l o�Dkchepd�[ p�[ �S` ^l k_�L[ kcr [ c` �¯DSL°�mol co[ j �
L[ kcr [ c` �T` pqekc�t ehh�k` ` _�ql �]` �p̂ d` _r h _̀�l k�pqr _` kqp�dl j ` �xl k` _�^[ j mr p
Bdeh_�j r pq�] ` �mò p̀ kq�al o�q̀ pqekc�



Td` �Sqr _` kq�R` pe_` k^v�Qr ` pqel kk[ eò �¯SRQ°�ep�[
m[ oq�l a�qd` �PK�` hece] eheqv�pr os` v�»p[ j ` �nr ` pqelkp�l k
m[ m̀ o�_l ^r j ` kq�l khek̀ À
Ikal oj [ qel k�t ehh�]` �s` oeae _̀�moel o�ql �` kol hhj̀ kq�]v
qd` �Bl r kp̀ hekc�C` m[ oqj ` kq
Ok^` �s` oeaè _�` kol hhj ` kq�t ehh�] ` �mol ^` pp̀ _

Hl j ` h̀ pp�Dhece] ehqv�R` nr eò j ` kq

El o�j l ò �ekal oj [ qel k�sepeqÃ�^^ep_Àk` q� [ qçoepgçp` osê ` p



Bdeh_�l a�[ k�[ ^qes̀ �_r qv�j ` j ]` o�l a�qd` �@oj ` _�S` ose^̀ p�l a�qd` �Ukeq̀_�Sq[ q̀ pÃ
ekfr ò _�l o�gehh̀ _�t deh �̀l k�[ ^qes` �_r qv�
Bdeh_�l a�[ �m[ ò kq�t dl �ep�^r oò kqhv�ò ^` esekc�Cep[ ] eheqv�qdol r cd�qd` �C` m[ oqj ` kq
l a�V` q̀ o[ kp�@aa[ eop�

Meheq[ ov�Dhece] eheqv�R` nr eò j ` kqp

Cl ^r j ` kq[ qel k�k` ` _` _Â
Cl C�IC�l ] p̀ os` _�ek�m̀ opl k�¯mdl ql ^l mè p�l a�Meheq[ ov�IC�ep
mol de] eq̀ _°
A` k` aeqp�h̀ qq̀ o�aol j �qd` �C` m[ oqj ` kq�l a�V` q̀ o[ kp�@aa[ eop



El pq̀ o�B[ ò �Dhece] eheqv
R` nr eò j ` kqp
Bdeh_�^r oò kqhv�ep�l o�d[ p�]` ` k�r k_` o�qd`
^l kp̀ os[ ql opdem�l a�qd` �C` m[ oqj ` kq�l a�E[ j ehv
[ k_�Pol q̀ ^qes` �S` osê ` p�

Cl ^r j ` kq[ qel k�k` ` _` _Â�
CEPS�� � � � �El oj �
CEPS�Pò çK�V` oeaê [ qel k�L` qq̀ o�



Td` �^deh_�l a�[ �m[ ò kq�` hece]h̀ �al o�qd` �Sq[ o�l a�T` u[ p�@t [ o_�ek̂ hr_` p

@�P` [ ^` �Oaaê ` o�r k_` o�T` u[ p�Fl s` okj ` kq�Bl _` �¾� � � � À� � � �
@�Eeò aecdq̀ o�r k_` o�T` u[ p�Fl s` okj ` kq�Bl _` �¾� � � � À� � � �
@k�Dj ` oc` k^v�M` _e [̂ h�Eeopq�R̀ pml k_` o�r k_` o�T` u[ p
Fl s` okj ` kq�Bl _` �¾�� � � À� � � �

@�h̀ qq̀ o�j r pq�] ` �mol se_` _

Sq[ o�l a�T` u[ p�@t [ o_�Dhece] eheqv
R` nr eò j ` kqp



Tr eqel kçA[ p` _�Pò çK�Sq̀ mp
E[ j ehè p�t dl �d[ s` �ò ^` es` _�[ �qr eqel k�[ ^^` mq[ k^` �` j [ eh�pdl r h_�al hhl t �qd` �pq̀ mp�] ` hl t À

Eehh�l r q�qd` �Dkol hhj ` kq
m[ m̀ ot l og�l khek` �[ q
t t t À̂^ep_Àk` q�` kol hh

Sr ] j eq�P[ vj ` kq
ekal oj [ qel k�al o�qr eqel k
m[ vj ` kqp�` [ ^d�j l kqd

Tr eqel k�al o�� � � � ç� � �� �ep�ô� � � � �al o�qd` �p^dl l h�v` [ o
] ol g` k�ekql �� � �j l kqdhv�m[ vj ` kqp�l a�ô� � �

Dkol hh�Okhek` Sr ] j eq�P[ vj ` kq
STDP�OND STDP�TWO

Lekg�t ehh�] ` �p̀ kq�ek�[ ^^` mq[ k^` �` j [ eh�aol j �qd`
BBISC�D[ ohv�L` [ okekc�C` m[ oqj ` kq



D[ ohv�Bdeh_dl l _�Sm̀ ^e[ h�D_r ^[ qel k
Ds[ hr [ qel k �B` kq` o�¯SDDB°�

B[ hh�� � � À� � � À� � � � �ql �S^d` _r h̀ �[ k�Ds[ hr [ qel k

Sm̀ ^e[ hepqp�` s[ hr[ q̀ �^deh_òk�]` qt ` ` k�qd` �[ c` p�l a
� ç� �ql �_` q̀ oj ek` �ea�[ �^deh_�d[ p�[ �pm̀ ^e[h�̀ _r ^[ qelk
_ep[ ] eheqv�[ k_�ò nr eò p�p̀ osê ` p

Oaaê ` �hl ^[ q̀ _�[ q�qd` �BBISC�L` [ ok` o
Sr mml oq�B` kq̀ o
� � � � �E[ ĥ l k�P[ ppÃ�Hl r pql kÃ�T` u[ p�� � � � �

Ia�vl r �d[ s` �^l k^` okp�[ ] l r q�vl r o�^deh_p�_` s` hl mj ` kq�mh̀ [ p` �^[ hh�



Pò çK�¦ �Kek_` oc[ oq̀ k
R` cepqo[ qel k �E[ eo

Jr k` �� � ç� � Ã�� � � �
� � Â� � �[ Àj Àç�Â� � �mÀj À

M^Wdeoq̀ o�Dh̀ j ` kq[ ov
� � � �P` kkpvhs[ ke[ Ã�W` ] pq̀ oÃ�TX�� � � � �

C[ q[ �Sm̀ ^e[ hepqp�[ k_
ekq̀ omò q̀ op�¯Dkchepd�[ k_

Sm[ kepd°�t ehh�] ` �l k�d[ k_�ql
d` hm�` kol hh�vl r o�^deh_�al o�qd`

� � � � ç� � �p̂ dl l h�v` [ o

P[ ò kqp�[ k_�cr [ o_e[ kp�t ehh
k` ` _�ql �] oekc�ò nr eò _

_l ^r j ` kq[ qel k
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