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R̀ pqlò �` uepqp�ql�j [ g` �aò ` _l j �ò [ h�al o�pr osesl op�l a�qo[ aaê gekc� ek�qd` �Ukeq̀ _�Sq[ q̀ pÀ�Sek^`
� � � � Ã� R̀ pqlò � d[ p� p̀ os` _� ^hl p̀ � ql � � Ã� � � � [ _rhq� pr osesl op� [ k_� m̀ l mh̀ � [ q� oepg� l a� � � �
k[qel k[heqèpÃ� _` hes` oekc� hl kcçq̀ oj Ã� qo[ r j [ çekal oj ` _Ã� [ k_� ^rhqro[ hhvçp̀ kpeqes` � ekq̀ os` kqel kp
ek�qd̀ �qdò ` �[o` [ p�pr osesl op�d[ s` �p[ e_�[ ò �` pp̀ kqe[ h�al o�prpq[ ek` _�aò ` _l j �aol j �qo[ aaê gekcÂ
dl r pekcÃ�` ^l kl j ê �` j ml t ` oj ` kqÃ�[ k_�t ` hh] ` ekc� ¯̂ l rkp ` hekc�[ k_�^[ p̀ �j [ k[ c` j ` kq°À

A[p ` _�ek�N` t �Yl og�BeqvÃ�R̀ pqlò �[ ^qes[ q̀ p�pqo[ q̀ cê �^ol ppçp̀ ^ql o�^l hh[ ] l o[ qel k�ql �mol j l q̀
ej m[^ qç_oes` k� pl hr qel kpÀ� Du[ j mh̀ p� ek^hr_ ` � ò à oo[ hp� ql � R̀ pql ò � aol j � l s` o� � � � � pl r ô ` p
[^ ol pp� � � #� pq[q`pÄ� ` j ` oc` k^v� dl rpekc� _` hes` ò _� qdol rcd � [ hhe[ k^` p� t eqd� � � #� dl q̀ hp� [ k_
pd` hq`opÄ� [k _� m[ oqk` opdemp� t eqd� � � #� ] r pek` pp̀ p� t dê d� d[ s` � mol se_` _� � � � #� p̀ osê `
^l kqo[^ qp�[k _�_eò ^q�deò �fl ] p�ek�[ �� çv` [ o�m̀ oel _À�È _` o[ h�cl s` okj ` kq�[ c` k^è p�pr ^d�[ p�qd`
Oaaê ` � l a�Vê qej p� l a�Boej ` � ¯OVB°Ã�qd` �Oaaê ` � l k�Vel h̀ k^` �@c[ ekpq�Wl j ` k� ¯OVW°Ã�[ k_�qd`
To[aaê gekc� Vê qej � @ppepq[ k^` � Pol co[ j � ¯TV@P°� [ hpl � ` k[ ] h̀ � R̀ pql ò � ql � [ ^^` pp� [ k_� ekal oj
] ` pq�mo[^ qề p�ek�qd` �aè h_À�

Ik�ò ^l ckeqel k�l a�eqp�t l og�[ k_�m[ oqk` opdempÃ�R̀ pql ò �ò ^` es` _�qd` �� � � � �Pò pe_` kqe[ h�@t [ o_
al o�Duqo[l o_ek[ov�Daal oqp�ql �Bl j ] [ q�To[ aaê gekc�ek�P` opl kpÀ

Tdep�ò ml oq�ep�qd̀ �k` uq�ek�[ � p̀ oè p� l a� t deq̀ �m[ m̀ op�qd[ q�R̀ pql ò �d[ p�mr ] hepd` _�ql � p̀ os` � [ p
ò pl r ô ` p�ql �qd̀ �[ kqeçqo[ aaê gekc�aè h_Â

Er k_ekc�Eò ` _l j �¯� � � � °�_ep̂ r pp̀ _�qd̀ �ej m[ ^q�l a�^[ pd�[ ppepq[ k^` �l k�pr osesl opÛ
dl r pekcÃ�` j mhl vj ` kq�[ k_�t ` hhç] ` ekc� l rq^l j ` pÀ
Sml qhecdq�l k�Ceò ^q�S` osê ` �F[ mp�¯� � � � °�e_` kqeaè _�q[oc` q�c` l co[ mdè p�[ k_�p̀ osê ` p�ql
` um[k _�^l s` o[c` �ql �j ` ` q�pr osesl opÛ�k` ` _pÀ
Ij m[ ^q�Ukhl ^g` _�¯� � � � °�al ^r p̀ _�l k�] ` pq�mo[ ^qê ` p�al o�ej m[ ^q�[ pp̀ ppj ` kq�[ k_
mol co[j �l r q l̂ j ` p�` s[ hr [ qel kÀ
P[ qd�ql� Eò ` _l j �¯� � � � °�pd[o` _�] ` pq�mo[^ qê ` p�ek�` ^l kl j ê �` j ml t ` oj ` kq�qdol rcd
pr osesl o�` kqòmò k` r opdemÀ
Rl [ _�ql� R̀ ^l s` ov�¯� � � � °�] ol r cdq�ql�hecdq�qd` �ej m[ ^qp�l a�BOVICç�� À

El o�j l ò �ekal oj [qel kÃ�mh̀ [ p̀ �sepeq�l r o�t ` ] peq̀ Â�ò pqlo` kv^Àl oc
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@r qdl oÂ�S[ k_o[ �Ce[ xÄ
C[ q[ �@k[ hvqê pÂ�S[ o[ d�B[ h_t ` hhÄ
D_eql opÂ�A` ^g�Sr hhes[ kÃ�LBSWÃ�
V[ k` pp[ �Hl hhe_[ vÃ�BP@À

Bl mvoecdq�� �� � � � ç� � � � �R̀ pql ò �NYB
@hh�oecdqp�ò p̀ os` _À
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Td` �Ippr `
Hr j [k �qo[aaê gekc�ej m[ ^qp�[ k�` pqej [ q̀ _��Ã� � � Ã� � �
m̀ l mh̀ � ek� qd̀ � Ukeq̀ _� Sq[ q̀ p³� ´Ã� [k _� eqp� j ` kq[h
d` [hqd�^l kp̀ nr ` k^` p� [o` �mol al rk_ � [ k_�` k_roekcÀ
Ds` k� [aq`o� ` ueqekc� ` umhl eq[ qel kÃ� ò p̀ [ ô d� pdl t p
qd[q� � � « � l a� pr osesl op� ò ml oq� [ q� h̀ [ pq� l k`
mpv^dl hl cê [h� eppr` Ã� [ k_� � �« � l a� prosesl op� d[ s`
[qq j̀ mq`_�pr ê e_` �[ aq̀ o�qo[ aaê gekc³� ´À

Wd` k� pr osesl op� ` ueq� ` umhl eq[ qel kÃ� qd` v� a[ ^` � [
^or pdekc� c[mÂ�� � « � p[ v� qo[ rj [ çekal oj ` _� j ` kq[ h
d` [hqd� ^[o` � ep� qd` eo� ql m� k` ` _³� ´Ã� ] r q� nr [heaè _
qd̀ o[mepqp� t dl � rk_ ` opq[ k_� qo[ aaê gekc� _vk[ j ê p
[o` � p̂ [o^` Ã� _e[ ckl pqê � ^oeq̀ oe[ � [ k_� hê ` kpr ò
ò nr eò j ` kqp� ^ò [ q̀ � ] [ ooè op� ql � [ ^^` ppÃ� [ k_
` se_` k^` ç] [p ` _� mo[ ^qê ` p� h[ ^g� qo[ aaê gekcçpm̀ ^eaê
s[he_[qel kÀ

Er oqd̀ oj l ò Ã�t eqdl rq�[ __ò ppekc�qo[ rj [ Ã�eq�^[ k� ] `
d[o_� al o� pr osesl op� ql � j [ ekq[ ek� dl r pekcÃ� dl h_� fl ] pÃ
l o� ] r eh_� [� pr mml oqes` � pl ^e[ h� k` qt l ogÀ� Pol se_ekc
qd̀ j � ] ` pqçekç̂ h[ pp� j ` kq[ h� d` [ hqd� p̀ osê ` p� ep� qdrp
al r k_[qel k[h� ql� ` kpr oekc� qd[ q� prosesl op� ^[ k
[^ dè s` � pq[] eheqvÃ� [ ò � mol q̀ ^q̀ _� [ c[ ekpq
ò sê qej ex[qel kÃ�[ k_�qdoes` �hl kc� q̀ oj À
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Wd[ qÛp�Wl ogekc
Co[t ekc� aol j � ekq̀ osè t p� t eqd� hes` _� ` um̀ oè k^` � ` um̀ oqp� [k _� h̀ [ _ekc
mo[^ qeqel k` opÃ� qdep� ò ml oq� e_` kqeaè _� qd` � al hhl t ekc� ò mhê [ ] h̀ � [ mmol [ ^d` p� ql
_` hes` o�` aà ^qes` �^[ ò Â

Boej ` � Vê qej p� Tò [ qj ` kq�B` kq̀ o� l aà op� s[oel r p� decdhv� ek_ese_r[ hex` _
j l _[heqèpÃ� ek^hr _ekc� @DCP»Ã� qd[ q� ` j md[ pex` � d` [ hekc� qdol rc d� p[ à
ò h[qel k[h�^l kk` ^qel kÀ

Dh̀ epl k� El r k_[ qel k� r p̀ p� Pdl qlVl ê ` Ã� qo[ ekekc� prosesl op� ql � q[ g` � mdl ql p
[k _�q`hh�qd̀ eo�l t k�pql oè pÃ�ql �_` hes` o�] l qd�oecl ol rp �ò p̀ [ ô d�[ k_�[ �d` [ hekc
ekq`os` kqel kÀ

DMPOWDR�B` kq̀ o�a[^ eheq[q`p�[^ ^` pp�[ k_�dl hepqê �^[ ò �] v�m[ oqk` oekc�t eqd
dl pmeq[hp�ql�_` hes` o�j r hqeç_ep̂ emhek[ ov�p̀ osê ` p�ek�l k` �qorp q̀ _�hl ^[ qel kÀ

R̀ pqlo` � NYB� mol se_` p� col r m� qd` o[ mv� al o� k[ sec[ qekc � ò ^l s` ov� t eqdek
^r hqro[hhvçpm̀ ^eaê � c` k_` oÃ� a[ eqdÃ� [ k_� a[ j ehv� _vk[ j ê pÃ� t eqd� [ � ^r ooê r hr j
^ò [q` _�] v�h̀ s` o[ cekc�@I»À

S[ k[ o�Ikpqeqrq`�qo[ekp�qd̀ o[mepqp�qdol r cd�[ �� � çdl ro�^` oqeaê [ qel k�mol co[ j
[k _�ekq`co[q` p�pl j [ qê �` um̀ oè k^ekc�ol l q̀ _�ek�^rhqro[ h�^rhek[ ov�mo[ ^qê ` pÀ

Sdl ] [ k[ � Pl t ` hh� Bl kpr hqekc� ` nr emp� mo[^ qeqel k` op� qdol rcd � eqp� prosesl o
` nr eqv� [k _� ek^hrpel k� ao[ j ` t l ogÃ� [ k_� cr e_` � ql � qo[ r j [ çekal oj ` _
ekq`omò qekc�[k _�qo[ kph[ qekcÀ

Yl r �@ò �Ml ò �Td[ k�h̀ [_ p�[� k[qel k[h�k` qt l og�l a�s` qq̀ _�qo[ rj [ �qd` o[ mepqp
[k _�p̀ k_p�Õt ` hhk` pp�] l ù pÕ�ql �prosesl op�kl q�v` q�ò [ _v�al o�al oj [ h�qd` o[ mvÀ

� � � � � � � � � � � �
»@̂^` h̀ o[ q̀ _�Dum̀ oè kqe[ h�Cvk[ j ê �Ppv^dl qd` o[ mv�¯@DCP°Ã�@oqeaê e[ h�Ikq̀ hhec` k^` �¯@I°À
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Up` �l a�T̀ ^dkl hl cv
Td` � ` j ` oc` k^` � l a� @I� [k _� dl t � eq� ^l r h_� ^l kqoe] rq` � ql � [ __ò ppekc� qd̀ � aè h_Ûp
m̀ opepq`kq�] [ooè op� t [p � [hpl � ` umhl ò _À�Po[ ^qeqel k` op� [ ò �mol ^` ` _ekc � t eqd�^[ rqel k
ces` k�qd̀ �^l j mh̀ u�ò h[ qel k[ h�qo[ r j [ �prosesl op�` um̀ oè k^` �[ k_�qd` eo�p[ à qv�k` ` _pÀ
Hl t ` s` oÃ�@Içml t ` ò _�[ mmp�pr^ d�[ p�Bl j ekcHl j ` À[ eÃ�al r k_` _�] v�pr osesl o�h̀ [ _` o
CoÀ�Aol l g�P[og` oçA` hhl Ã�^[ k�_` hes` o�` j l qel k[ h�ò crh[ qel k�[ k_�j ek_ar hk` pp�ql l hp�ql
[r cj ` kq�qd̀ o[m` r qê �ekq̀ os` kqel kpÀ

Td` �P[ qd�El ot [ o_
Bhl pekc�qd̀ �c[m�ek�qd` �[ s[ eh[ ] eheqv�l a�j ` kq[ h�d` [ hqd�p̀ osê ` p�ep�ò nr eò _�al o�d` [ hekc
qo[r j [� aol j �qo[aaê gekc� [ k_�ò nr eò p�[ ^qel k�[ ^ol pp�qd` �aè h_Â

S` osê ` � Pol se_` op� k` ` _� ql� ej mh̀ j ` kq� prosesl oçh̀ _� ` s[ hr[ qel k� j ` qdl _pÃ
` umhl ò � ekkl s[qes` � [ mmol [ ^d` p� heg` � t ` hhk` pp� ] l ù pÃ� m̀ ` o� pr mml oq� [ k_
^r hek[ov�ml qqòv� pl j [ qê � ` um̀ oè k^ekcÃ� [ k_� moel oeqex` � pr osesl o� ^dl ê ` � [ k_
p[a` qv�t d` k�ekq`co[ qekc�@I�ql l hpÀ

Er k_` op� [ k_� F l s` okj ` kq� pdl r h_� ar k_� j r hqeçv` [ o� qo[ aaê gekcçpm̀ ^eaê
ekeqe[qes` pí ek^hr _ekc� qo[ r j [ � qd` o[ mv� qd[ q� ep� kl q� _epormq̀ _� j e_çqò [ qj ` kqÃ
ò p̀ [o^d� ql� ` pq[ ] hepd� ` se_` k^` ç] [ p̀ _� mo[ ^qê ` pÃ� [ k_� pr] pq[ k^` � r p̀
qò[qj ` kq�mol co[ j pÀ

@̂ [ _` j e[ �j r pq�ek^l oml o[q` �qo[ aaê gekc� qo[ r j [ �ekql �^l ò �^r ooê rhrj �al o�pl ^e[ h
t l og� [k _� ^l r kp̀ hekc� mol co[ j pÃ� [ k_� [ _sl ^[ q̀ � al o� ` um[ k_ekc� qd` � CSMç�
^oeq`oe[� ql �^[mqrò �qd` �ò [ heqv�l a�^l j mh̀ u�qo[ rj [ �aol j �qo[ aaê gekcÀ

Bhekê e[ kp� k` ` _� ql� mr opr ` � pm̀ ^e[ hex` _� qo[ ekekc � heg` � S[ k[ oÖp� ^` oqeaê [ qel k
mol co[j Ã�[k _�fl ek�k[ qel k[ h�_eò ^ql oè p�ql �mol se_` �[ ^^` ppe] h̀ �qo[ rj [ �^[ ò À
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Bl çEl r k_` o�[k _�Bl çBdè a�
Dù ^r qes` �Oaaê ` o�!�Tdoes` �Ikeqe[ qes`
S[k [o�Ikpqeqrq`

T[ vhl o�Ll l j epÃ�LBSW
S` ur [h�@pp[r hq�Pol co[ j �Bl l o_ek[ ql o�
[k _�Aehekcr [h�Sq[aa�Td` o[ mepq
Boej ` �Vê qej p�Tò [ qj ` kq�B` kq̀ o

S[ o[ d�Ll qqÃ�MP@
Bl çBdè a�Dù ^r qes` �Oaaê ` o�!
W` hhk` pp�B` kq`o
S[k [o�Ikpqeqrq`

L` [ _` op�Ikq̀ osè t ` _

F[ ] oè hh̀ �M[ pedÃ�LBSW
Ceò ^qlo�l a�Bhè kq�S` osê ` p
R̀ pqlò �NYB

CoÀ�Sdl ] [ k[ �Pl t ` hhÃ�CSWÃ�LBSW
Bdè a�Dù ^r qes` �Oaaê ` o�[ k_�El r k_` o
Sdl ] [k [� Pl t ` hh�Bl kpr hqekc

@pd[ kq`�T[ vhl ô l uÃ�M@çMHBÃ�LPB
El r k_` o�[k _�Dù ^r qes` �Ceò ^ql o
Yl r �@ò �Ml ò �Td[ k
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Hr j [k � qo[aaê gekc� ej m[ ^qp� [ k� ` pqej [ q̀ _� �Ã� � � Ã� � � � m̀ l mh̀ � ek� qd` � Ukeq̀ _� Sq[ q̀ p³� ´Ã� t eqd
pr osesl op�a[^ ekc�p̀ s` ò �^d[ hh̀ kc` p�ql �qd` eo�d` [ hqdÃ�dl r pekc�pq[ ] eheqvÃ�[ k_�` ^l kl j ê �p̀ ^r oeqvÃ
[hh�l a�t dê d�ek^ò [ p̀ �qd` eo�srhk` o[ ] eheqv�ql �ò sê qej ex[ qel kÀ

Td` � j ` kq[h� d` [ hqd� ^l kp` nr ` k^` p� l a� qo[ aaê gekc� [ ò � mol al rk_ � [ k_� ` k_r oekcÀ� Ds` k� [ aq̀ o
` ueqekc�` umhl eq[qel kÃ�ò p̀ [ ô d�pdl t p�qd[ q�� � « �l a�prosesl op�ò ml oq�[ q�h̀ [ pq�l k` �mpv^dl hl cê [ h
eppr ` Ã� [k _� qd[q� � �« � l a� prosesl op� d[ s` � [ qq̀ j mq̀ _� prê e_` � [ aq̀ o� qo[ aaê gekc³� ´À� @� ò ^` kq
^l j mò d` kpes` � heq̀ o[ qr ò � ò sè t ³� �́ [hpl � pr j j [oex` _� qd` � j l pq� ^l j j l k� j ` kq[ h� d` [ hqd
^d[hh̀ kc` p�pr osesl op�a[ ^` Ã�ek^hr _ekc �ml pqçqo[ r j [ qê �pqò pp�_epl o_` o�¯PTSC°Ã�_` mò ppel kÃ�[ k_
[k uè qvÃ�[hl kcpe_` �decd�h̀ s` hp�l a�_eppl ^e[ qel k�[ k_�` j l qel k[ h�_vpò cr h[ qel kÀ�Iq�ek_ê [ q̀ _�qd[ q
pr osesl op� aò nr ` kqhv� pqor cch̀ � t eqd� hl t � p̀ haç̀ pq̀ ` j Ã� p̀ haç] h[ j ` Ã� _eaaê r hqv� qor pqekc� l qd` opÃ
p̀ haçd[oj Ã�[k _�pr ê e_[ h�e_` [ qel kÀ

Td` p̀ �pq[cc` oekc� ò [ heqè p�rk _` op̂ l ò �[ �^oeqê [ h�qorqdÂ�[ __ò ppekc� qo[ r j [ �ep�kl q�pej mhv�l k`
^l j ml k` kq�l a�pr osesl o�prmmloqÃ�eq�ep�al rk_ [ qel k[ h�ql � [ �prosesl oÖp�[ ] eheqv�ql � [ ^dè s` �pq[ ] eheqv
[k _� ò ] r eh_� qd̀ eo� heà À� M` kq[ h� d` [ hqd� _eò ^qhv� ej m[ ^qp� [ � prosesl oÖp� ^[ m[ ^eqv� ql � p̀ ^r ò � [ k_
j [ekq[ek� p[a` � dl rpekcÃ� prpq[ ek� ` j mhl vj ` kqÃ� ] reh_� d` [ hqdv� ò h[ qel kpdempÃ� [ k_� r hqej [ q̀ hv
qdoes` �ek�qd̀ eo�ml pqçqo[ aaê gekc� fl r ok` vÀ�Weqdl rq� [ _` nr [ q̀ � j ` kq[ h�d` [ hqd�pr mml oqÃ�pr osesl op
a[^ ` � peckeaê [k qhv� decd` o� oepgp� l a� ò qrokekc� ql � ` umhl eq[ qel k� l o� ` um̀ oè k^ekc� l qd` o� al oj p� l a
sel h̀ k^` À

Ik�Pl h[oepÖ�N[qel k[ h�Sr osesl o�Sqr_ v³� ´Ã�� � « � l a�pr osesl op�ò ml oq̀ _�qd[ q�[ ^^` ppekc�] ` d[ sel o[ h
l o�j ` kq[h�d` [hqd�p̀ osê ` p�t eqd�qo[ rj [ çekal oj ` _�mol se_` op�t [ p�qd` eo�ql m�k` ` _�t d` k�` ueqekc
` umhl eq[qel kí decd` o�qd[ k� [ kv� l qd` o� p̀ osê ` �^[ q̀ cl ovÀ�Ds` k� v` [ op�h[ q̀ oÃ� � � « �pqehh�e_` kqeaè _
qdep�[p �[� ^r oò kq�r kj ` q�k` ` _À�Srosesl op�[ hpl �ò ^l ckex` _�qd` �ml t ` o�l a�qd` o[ m̀ r qê �pr mml oqÂ
t d` k� [p g` _� []l rq� qd` eo� j l pq� s[ hr[ ] h̀ � ò pl ro^` p� al o� ò ] reh_ekc� qd` eo� hes` pÃ� � � « � ^eq̀ _
^l r kp̀ hekc�[k _�qd` o[ mvÃ�p̀ ^l k_�l khv�ql �qd` eo�l t k�ò pl ro^` ar hk` ppÀ

�.�Ü�ý�ñ�ã�¬�� �¦�ý�Ã�ã�Ü
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� � « �
l a�pr osesl op�ò ml oq�[ q�h̀ [ pq
l k` �mpv^dl hl cê [ h�eppr ` Ã�
` s` k�[ aq̀ o�` ueqekc�qo[ aaê gekc

� � « �
l a�pr osesl op�ek_ê [ q̀ _�qd[ q
[ ^^` ppekc�j ` kq[ h�d` [ hqd
p̀ osê ` p�t [ p�qd` eo�ql m�k` ` _
t d` k�` ueqekc�qo[ aae ĝekc



Tdep�ò ml oq�̀ u[je k` p�qd` �h[ k_p̂ [ m̀ �l a�j ` kq[ h�d` [ hqd�p̀ osê ` p�al o�[ _r hq�pr osesl op�l a�dr j [ k
qo[aaê gekcÀ�Co[t ekc� aol j �ekq̀ osè t p�t eqd�h̀ [ _ekc� mo[ ^qeqel k` opÃ�mol co[ j �_[ q[ Ã�[ k_�pr osesl o
m̀ opm̀ ^qes` pÃ�eq�̀ umhl ò p�` aà ^qes` �mo[ ^qê ` pÃ�ekkl s[ qes` �[ mmol [ ^d` p�ek^hr _ekc�qd` �r p̀ �l a�@I
ek�qo[r j [� ^[o` Ã�[ k_�m̀ opepq̀ kq�^d[ hh̀ kc` p�ek�qd` �aè h_À

Or o�cl [h�ep�ql�mol se_` �[ ^qel k[ ] h̀ �ekpecdqp�ql �prmmloq�qd` �` kqeò �[ kqeçqo[ aaê gekc�aè h_Ã�o[ kcekc
aol j � p̀ osê ` �mol se_` op� [ ej ekc�ql �pqò kcqd` k�qd` eo� j ` kq[ h�d` [ hqd�ekq̀ os` kqel kpÃ�ql �ar k_` op
hl l gekc� ql� eks` pq� pqo[ q̀ cê [ hhvÃ� ql � qd` o[ mepqp� t [ kqekc� ql � ] r eh_� qo[ aaê gekcçpm̀ ^eaê
^l j m̀ q`k^è pÃ�ql�[ ^[ _` j ê �ò p̀ [ ô d�p̀ ` gekc� ql �[ _s[ k^` �qd` �` se_` k^` �] [ p̀ �[ k_�` kd[ k^`
mo[^ qeqel k` o�qo[ekekcÀ�Tl c` qd` oÃ�t ` �^[ k�` kpro` �qd[ q�prosesl op�d[ s` �[ ^^` pp�ql �qd` �qd` o[ m̀ r qê
pr mml oq�̀ pp̀ kqe[ h�ql �qd` eo�d` [ hekc�[ k_�hl kcçq̀ oj �pr ^^` ppÀ
�
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� � « �
l a�pr osesl op�^eq̀ _
^l r kp̀ hekc�[ k_�qd` o[ mvÃ
p̀ ^l k_�l khv�ql �qd` eo�l t k
ò pl r ô ` ar hk` ppÃ�[ p�qd` eo
j l pq�s[ hr [ ] h̀ �ò pl r ô ` p
al o�ò ] r eh_ekc�qd` eo�hes̀ pÀ
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@�Cepqek^q�El oj �l a�To[ r j [
Ukheg` �pekch̀ çek^e_` kq�qo[ r j [ Ã�qo[ aaê gekc� h̀ [ _p�ql �^l j mh̀ u�qo[ rj [ �_r ` �ql � [ � m̀ opl kÛp�` uml pr ò �ql � j r hqemh̀ Ã
mol hl kc` _� [k _� p̀ s` ò � ` s` kqp� qd[ q� [ ò � kl q� ^l kq[ ek` _� ql � [ � pekc h̀ � _ej ` kpel k� l a� qd` eo� heà Ä� eq� ep� ` ^l kl j ê Ã
mpv^dl hl cê [hÃ� ò h[ qel k[ hÃ�mdvpê [ hÃ� [ k_� l aq̀ k� p̀ ur[ hÀ�Td` �sel h̀ k^` �ep�m̀ os[ pes` � [ k_�ar k_[ j ` kq[hhv�_epor mqp
pr osesl opÛ� ò h[qel kpdem� ql � t l ogÃ� ` [okekcÃ� ^[ ò ` o� cl [ hp� [ k_� [ rql kl j vÀ� El o� prosesl op� t dl � ` um̀ oè k^` � p̀ u
qo[aaê gekc� l o� r kt [ kq̀ _� p̀ ur[ h� ^l kq[ ^q� [ p� [ � ^l k_eqel k� l a� ` j mhl vj ` kqÃ� ` s` ov� [ pm̀ ^q� l a�qd` eo� p̀ ur [ heqv� [ k_
ekqej [^ v�j [v� ] ` �ej m[ ^q̀ _À

@̂^l o_ekc� ql� CoÀ� Sdl ] [ k[ � Pl t ` hhÃ� t d[ q� _epqekcrepd` p� qo[ aaê gekc� aol j � l qd` o� al oj p� l a� sel h̀ k^` � ep� qd`
eksl hs` j ` kq�l a� j rhqemh̀ � m̀ om̀ qo[ ql op� [ k_�qd` � ` um̀ oè k^` � l a�pl ^è q[ h� [ ] [ k_l kj ` kqÀ�Sr osesl op� l aq̀ k� ò ml oq
à ` hekc�qd[q�qd̀ eo�` kqeò �^l j j r keqv�t eqk` pp̀ _�qd` eo�` umhl eq[ qel k�[ k_�^dl p̀ �kl q�ql �ekq̀ os` k` À�Tdep�^ò [ q̀ p�[
mol al r k_� p̀ kp̀ � l a� ] ` qo[ v[ h�qd[ q� ` uq̀ k_p� ] ` vl k_�ek_ese_r [ h� ò h[ qel kpdemp�ql � ` k^l j m[ pp�pl ^è qv�eqp̀ haÀ�Td`
ò pr hqekc� qo[r j [� ep� kl q� pej mhv� [ ] l rq� t d[ q� d[ mm̀ k` _Ã� ] rq� [ ] l r q� qd` � ` ol pel k� l a� qor pq� ek� dr j [ keqv� [ k_� ek
pvpq`j p�j ` [k q�ql�mol q̀ ^q�srhk` o[ ] h̀ �m̀ l mh̀ À

@pd[k q`�T[vhl ô l u�aol j �Yl r� @ò �Ml ò �Td[ k� ¯Y@MT°�decdhecdq̀ _�qd[ q�pr osesl op�^l kpepq̀ kqhv�_eppl ^e[ q̀ � [ k_
mò p̀ kq�l qd̀ o�qo[rj [ � ò pml kp` p� [ p� [ mmol moe[ q̀ � [ _[ mq[ qel kp�ql �qd` �qvm̀ � l a�sel h̀ k^` �qd` v�` um̀ oè k^` _Ã�v` q
pr ^d� ] ` d[sel op� ^[ r p̀ � ^hekê e[ kp� t dl � h[ ^g� qo[ ekekc� l k� t l ogekc� t eqd� pr osesl op� ql � pdv� [ t [ v� aol j � mol se_ekc
qò[qj ` kqÀ�

S[k [o� Ikpqeqrq`Öp� ^hekê e[ kp� [ hpl � kl q̀ � qd[ q� j [ kv� ^hè kqp� d[ s` � ò ^` es` _� ek^l oò ^q� l o� ek[ mmol moe[ q̀ � j ` kq[ h
d` [hqd�_e[ck l p̀ p�aol j �mol se_` op�t dl �j ` q�qd` j �l khv�] oè ahv�[ k_�h[ ^g` _�qd` �ar hh�^l kq̀ uq�l a�qd` eo�qo[ r j [ �[ k_
qo[aaê gekc�` um̀ oè k^` Ã�aò nr ` kqhv�m[ qdl hl cexekc �kl oj [ h�ò pml kp` p�ql �qo[ r j [ qê �^eô r j pq[ k^` pÀ

����



Td` �M` kq[ h�H` [ hqd�Tl hh
R̀ pqlò Öp�ekq[g` �_[ q[ �mol se_` p�pq[ og�` se_` k^` �l a�qd` �j ` kq[ h�d` [ hqd�^oepep�a[ ^ekc�pr osesl op�l a
qo[aaê gekcÀ� Sr osesl op� ò ml oq�[ h[ oj ekchv� decd� o[ q̀ p� l a� qo[ r j [ çò h[ q̀ _� pvj mql j p� [ k_
] ` d[ sel op�qd[ q�a[ o�` u^` ` _�qdl p` �l a�qd` �c` k` o[ h�ml mr h[ qel kÂ

C` mò ppel k�Ik_ê [ ql op
@q�] [p ` hek` � [p p̀ ppj ` kqÃ�qd` � ��� �^hè kqp�` kol hh̀ _�ek� ^hekê [ h�^l r kp̀ hekcÃ�col r m�qd` o[ mvÃ� l o
^[p ` � j [k [c` j ` kq� p̂ l ò _� [ k� [ s` o[ c` � l a� � � À� � l k� qd` � SEç�� � j ` kq[ h� d` [ hqd� ^l j ml k` kqÀ
Ml ò � qd[k � d[ha� l a� qdl p̀ � � � � � prosesl op� �̄ � « °� d[ _� p̂ l ò p� ] ` hl t � � � Ã� qd` � SEç�� � qdò pdl h_
ek_ê [qes` � l a� ^hekê [ h� _` mò ppel kÀ� Tdep� _[ q[ � pdl t p� qd[ q� prosesl op� ` kq̀ o� p̀ osê ` p� ò nr eoekc
ej j ` _e[q` �j ` kq[h�d` [ hqd�ekq̀ os` kqel kÀ

Pl pqçTo[ r j [ qê �Sqò pp
Ikeqe[h� PBLç� � [p p̀ ppj ` kqp� al o� � � � prosesl op� ò s` [ h̀ _� [ � j ` [ k� p̂ l ò � l a� � � À�� [ q� ekq[ g` Ã
ek_ê [qekc�pr ] pq[kqe[ h�PTSC�pvj mql j [ ql hl cvÀ�Td` p̀ � ` h̀ s[ q̀ _� p̂ l ò p� ò ah̀ ^q� qd` � ^l j mh̀ u
qo[r j [� pvj mqlj p� qd[ q� ekq̀ oà ò � t eqd� prosesl opÖ� [ ] eheqv� ql � ark ^qel k� ek� _[ ehv� heà Ã� j [ ekq[ ek
` j mhl vj ` kqÃ�p̀ ^ro` �dl r pekcÃ�[ k_�` kc[ c` �ek�d` [ hqdv�ò h[ qel kpdempÀ

Sr ê e_[ heqv�[ k_�S` haçH[ oj
Td` � o[q` p� l a� pr ^d� ] ` d[ sel op� ò s` [ h� qd` � p̀ s` oeqv� l a� qo[ rj [ � aol j � qo[ aaê gekcÀ� Tt ` kqvçal r o
m̀ ô ` kq�l a� � � � � ^hè kqp� t eqd� ekq[ g` � _[ q[ � ò ml oq̀ _� [ qq̀ j mqekc� pr ê e_` Ã� [ k_� � � « � p[ e_� qd` v
d[s` � qdl r cdq�[] l r q� ^l j j eqqekc� prê e_` À� @k� [ __eqel k[ h� � �« � d[ _� qdl r cdq� [ ] l r q� dr oqekc
qd̀ j p̀ hs` pÀ� Wdeh̀ � c` k` o[ h� ml mr h[ qel k� pq[ qepqê p� l k� qd` p̀ � p̀ kpeqes` � ql mê p� [ ò � heg` hv
r k_` oò ml oq`_Ã� [ s[ eh[ ] h̀ � pqr_ è p� prcc` pq� o[ q̀ p� l a� [ mmol uej [ q̀ hv� � À� « � al o� pr ê e_`
[qq j̀ mqp³� �́ [k _� � À� « � al o� prê e_[ h� e_` [ qel k³� ´Ã� j [g ekc� o[q` p� al o� pr osesl op� l a� qo[ aaê gekc
_o[j [qê [hhv� decd` oÀ� Td` p̀ � pq[ qepqê p� rk_ ` op̂ l ò � qd` � ^oeqê [ h� k` ` _� al o� pm̀ ^e[ hex` _
ekq`os` kqel kp�qd[q�[ __ò pp�^l j mh̀ u�qo[ rj [ À

Vel h̀ k^` �Duml pr ò
Td` �ej m[^ q�l a�qo[ aaê gekc�l k�pr osesl op�` uq̀ k_p�a[ o�] ` vl k_�mpv^dl hl cê [ h�d[ oj À�@j l kc�� � �
^hè kqp� t eqd� ekq[g` � _[ q[ Ã� qd` � j [ fl oeqv� ò ml oq̀ _� ` um̀ oè k^ekc� j r hqemh̀ � al oj p� l a� sel h̀ k^` Â
` j l qel k[h� [] r p̀ � �̄ � « °Ã� mdvpê [ h� sel h̀ k^` � �̄ � « °Ã� [ k_� r kt [ kq̀ _� p̀ ur [ h� ^l kq[ ^q� l o� p̀ ur [ h
sel h̀ k^` � �̄ � « °À� @j l kc� qd` � �� � � p̀ u� qo[ aaê gekc� pr osesl op� p̀ os` _Ã� qd` � o[ q̀ p� l a� ò ml oq̀ _
mdvpê [h�[k _�p̀ ur[ h�sel h̀ k^` �t ` ò �` s` k�j l ò �mol kl rk^ ` _Ã�[ q�� � « �[ k_�� � « �ò pm̀ ^qes` hvÀ

����

�.�Ü�ý� �̃Ò�°���¬� �̃ý�˜
�º�ã�ñ���X�°�õ�ý�ã�ñ�°
�D�z�� ���¦�Õ�Ã�°�Ü�ý�õ

� � « �
d[ _�j ` kq[ h�d` [ hqd�p̂ l ò p
ek_ê [ qes` �l a�_` mò ppelkÀ

� � «
d[ _�qdl r cdq�[ ]l r q
^l j j eqqekc�pr ê e_`À

� � «
d[ _�` um̀ oè k^` _
` j l qel k[ h�[ ] r p̀ À



�c�À�°���X�Ã�î�î�Õ�°���� �º�º�°�¦�ý�õ
Td` �ej m[^ q�l a�qo[r j [ �aol j �qo[ aaê gekc�` uq̀ k_p�a[ o�] ` vl k_�_e[ ckl pqê �^oeq̀ oe[ À�Iq�ar k_[ j ` kq[ hhv�_epor mqp�pr osesl opÖ�[ ] eheqv�ql �ar k^qel k
ek� ` s` ov_[v� heà Ã�^ò [ qekc� l ] pq[ ^h̀ p�ql �qd` �s` ov�pq[ ] eheqv�qd` v�k` ` _�ql �d` [ hÀ�Ỳ q�mo[ ^qeqel k` op�^l kpepq̀ kqhv� l ] p̀ os` �qd[ q�pr osesl op
_` j l kpqo[q` �ò j [ og[ ] h̀ �^[ m[ ^eqv�ql �l s` ô l j ` �qd` p̀ �] [ ooè op�[ k_�ò ] r eh_�qd` eo�hes` p�t eqd�[ mmol moe[ q̀ �qd` o[ m̀ r qê �ekq̀ os` kqel kÀ

����

Dj mhl vj ` kq�¦ �D̂ l kl j ê �Sq[ ] eheqv Hl r pekc�Sq[ ] eheqv
To[r j [� pvj mqlj p� _eò ^qhv� ej m̀ _` � prosesl opÖ� [ ] eheqv� ql
p̀ ^r ò � [k _� j [ekq[ ek� ` j mhl vj ` kqÀ�Dj l qel k[ h�_vpò crh[ qel kÃ
ah[p d] [^ gpÃ�[k _�dvm̀ oseceh[ k^` � j [ g` �eq�_eaaê r hq�ql �^l j mh̀ q̀
fl ] � [mmhê [qel kpÃ� [ qq̀ k_� ekq̀ osè t pÃ� l o� j [ ekq[ ek� ^l kpepq̀ kq
t l og�m̀ oal oj [k ^` À�Sek^` �[ hh�qo[ aaê gekc� eksl hs` p�h[ ] l oç] [ p̀ _
` umhl eq[qel kÃ� t l ogekc� ^[ k� qoecc` o� qo[ rj [ � ò pml kp` p� [ k_
_epqloq�pr osesl opÖ�ò h[ qel kpdem�t eqd�h[ ] l oÃ�^l j m̀ kp[ qel kÃ�[ k_
mol à ppel k[h�e_` kqeqvÀ

Td` �[k uè qvÃ�_` mò ppel kÃ�[ k_�PTSC�pvj mql j p�qd[ q�prosesl op
` um̀ oè k^` �^[k �ekq̀ oà ò �t eqd�qd` eo�[ ] eheqv�ql �j [ ekq[ ek�pq[ ] h̀
dl r pekcÀ� Ceaaê r hqv� qor pqekc� l qd` opÃ� j [ k[ cekc� ekq̀ om̀ opl k[ h
ò h[qel kpdemp� t eqd� ol l j j [ q̀ p� l o� h[ k_hl o_pÃ� [ k_� k[ sec[ qekc
pvpq`j p�[hh�] ` ^l j ` �^l j mhê [ q̀ _�] v�qo[ rj [ �ò pml kp` pÀ�Td`
ekq`op̀ ^qel k� l a� dl rpekc� ekpq[ ] eheqv� [ k_� qo[ r j [ � ^ò [ q̀ p� [
sê el r p� ^v^h̀ Â� t eqdl r q� p[ à Ã� pq[ ] h̀ � dl rpekcÃ� qo[ rj [
mol ^` ppekc� ^[k kl q� ` aà ^qes` hv� l ^^roÃ� v` q� qo[ rj [ � pvj mql j p
j [g ` �p̀ ^r oekc�dl r pekc�j l ò �_eaaê rhqÀ

R̀ h[ qel kpdemp�¦ �Bl j j r keqv Ikqej [ ^v�¦ �S` ur [ heqv
To[aaê gekc� ar k_[ j ` kq[ hhv� ` ol _` p� prosesl opÖ� [ ] eheqv� ql � qorpq
l qd̀ op�[k _�al oj �d` [ hqdv�ò h[ qel kpdempÃ�` pm̀ ^e[ hhv�pek^` �j [ kv
pr osesl op� [o` �qo[aaê g` _� ] v� [ � ] l vaoè k_� l o� [ �a[ j ehv� j ` j ] ` oÃ
[^ ^l o_ekc� ql� F[ ] oè hh̀ � M[ ped� [ q� R̀ pql ò À� Td` � epl h[ qel k� qd[ q
mò ^` _` _� qo[aaê gekc� [ k_� ekq̀ kpeaè _� [ p� [ � al oj � l a� ^l kqol h
_r oekc� ` umhl eq[qel k� ^l kqekr` p� hl kc � [ aq̀ o� prosesl op� h̀ [ s` Ã� [ p
qd̀ v�pqor cch̀ �ql �] r eh_�^l j j rkeqv�[ k_�^l kk` ^q�t eqd�pr mml oq
pvpq`j pÀ� M[k v� _` p̂ oe] ` � pm̀ k_ekc� v` [ op� ò ] reh_ekc� qd` eo
^[m[^ eqv�al o�sr hk` o[ ] eheqv�[ k_�[ rqd` kqê �^l kk` ^qel kÀ

Sr osesl op� l a� p̀ u� qo[ aaê gekc� ek� m[ oqê rh[ o� j [ v� ^l kqekr` � ql
_eppl ^e[q` � v` [op� [ aq̀ o� h̀ [ sekc� ` umhl eq[ qel kÃ� ` s` k� _roekc
d` [hqdv� p̀ ur [h� ` k^l r kq̀ opÀ� CoÀ� Pl t ` hh� j ` kqel k` _� qd[ q� qdep
_ep̂ l kk` ^qel k�ep� ` pm̀ ^e[ hhv�mol al rk _�al o�LFATQ#� [ k_� j [ h̀
pr osesl opÃ� [k _� al o� qdl p̀ � t dl p̀ � o[ ^e[ h� l o� c` k_` o� e_` kqeqè p
t ` ò � t ` [ml kex` _� _roekc� qo[ aaê gekc� qdol r cd� _` co[ _ekc
o[^ ` ç] [p ` _� l o� e_` kqeqvç] [ p̀ _� p̀ ur [ h� [ ^qpÀ� @__ò ppekc� qd`
p̀ ur [h�_ej ` kpel kp� l a�qo[ r j [ �ep�g` v�al o�pr osesl op�ql � ò ^h[ ej
ekqej [^ v�[p �[� pl r ô ` �l a�^l kk` ^qel k�[ k_�d` [ hekcÀ



Td` � ^l j mh̀ u� qo[ r j [ � ò pr hqekc� aol j � qo[ aaê gekc� m̀ oj ` [ q̀ p� ` s` ov
[ pm̀ ^q�l a�pr osesl opÖ�_[ ehv�ar k^qel kekcÀ�

Ỳ q�mo[ ^qeqel k` op�^l kpepq̀ kqhv�l ] p` os` �qd[ q�t eqd�pm̀ ^e[ hex` _Ã�hl kcç
q̀ oj Ã�^r hqr o[ hhv�col r k_` _�qò [ qj ` kqÃ�pr osesl op�p` ^r ò �j ` [ kekcar h
t l ogÃ� j [ ekq[ ek�pq[ ] h̀ �dl r pekcÃ� ò ] r eh_� ò h[ qel kpdempÃ�[ k_� ò ^h[ ej
qd` eo�p` ur [ heqvÀ�

Tdep�^[ m[ ^eqv�al o�d` [ hekc�j [ g` p�[ __ò ppekc�qd` �c[ m�] ` qt ` ` k�qd`
k` ` _� al o� j ` kq[ h� d` [ hqd� pr mml oq� [ k_� [ ^^` pp� ql � p` osê ` p� [ hh� qd`
j l ò �r oc` kqÀ

����
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����

C` pmeq`� t d[q� mo[ ^qeqel k` op� l ] p̀ os` � ep� ml ppe] h̀ � t eqd� mol m̀ o� qò [ qj ` kqÃ� j [ kv
pr osesl op�^[k kl q� [ ^^` pp�qd` �^[ ò � ` pp̀ kqe[ h�ql �qd` eo�d` [ hekcÀ�Td` � j ` kq[ h�d` [ hqd
pvpq`j � ek� qd̀ � Ukeq̀ _� Sq[ q̀ p� t [ p� kl q� _` peck` _� t eqd� ^l j mh̀ u� qo[ r j [ � ek� j ek_Ã
[k _� pr osesl op� l a� qo[ aaê gekc� ` k^l r kq̀ o� l ] pq[ ^h̀ p� qdol rc dl rq� qd` eo� fl r ok` v
qlt [o_�d` [hekcÀ�Td` p̀ � pqor^ qr o[ h� ] [ ooè op� ] ` cek� t eqd�dl t � qo[ r j [ � ep�_` aek` _Ã� [
h[^ g� l a�mol se_` op� t eqd�pm̀ ^e[ hex` _�qo[ ekekc� ek� qo[ aaê gekc� [ k_�hej eq̀ _�ekq̀ co[ qel k
l a� ^l çl ^^r ooekc� _epl o_` opÀ� Uk_` opq[k_ekc� qd` j � ep� ` pp` kqe[ h� ql � ] r eh_ekc� [
pvpq`j �qd[ q�j [ q d̂` p�qd` �p^[ h̀ �l a�qd` �k` ` _À

F[ mp�ek�Bhekê [ h�Eo[ j ` t l ogp
Td` � Ce[ck l pqê� [ k_� Sq[ qepqê [ h� M[ kr[ h� l a� M` kq[ h� Cepl o_` op� ¯CSMç� °� [ k_� qd`
Ikq`ok[qel k[h�Bh[ ppeaê [ qel k� l a�Cep̀ [ p̀ p� ĪBC°�^oeq̀ oe[ �al o�PTSC�t ` ò �_` s` hl m̀ _
moej [oehv�al o� [^ r q̀ Ã�pekcr h[ o�qo[ r j [ qê � ` s` kqp� l o�^l j ] [ qçò h[ q̀ _�qo[ r j [ Ã�a[ ehekc
ql�` k^l j m[p p�qd̀ �ar hh�p̂ l m̀ � l a�qd` �^l j mh̀ u�pvj mql j [ ql hl cv�qd[ q�ò pr hqp�aol j
^dol kê Ã�ekq`om̀ opl k[ h�sel h̀ k^` �pr ^d�[ p�qo[ aaê gekcÀ�

K[q` � K` ep̀ h� aol j � S[ k[ o� Ikpqeqr q̀ Ã� t dl � d[ p� t oeqq̀ k� [ ] l rq� qd` � ek[ _` nr [ ^v� l a
^r oò kq�_e[ck l pqê� ao[ j ` t l ogp³� ´Ã� ml ekq`_� l r q�qd[ q� qd` � [ ] p̀ k^` � l a� [ � al oj [ h
_e[ck l pep� ek� qd̀ � CSMç� � al o� ^l j mh̀ u� qo[ rj [ � ^ò [ q̀ p� peckeaê [ kq� ] [ ooè op� ql
[^ ^` ppekc� p̀ osê ` pÃ� ] ` k` aeqpÃ� [ k_� ^eseh� ^[ p̀ � _[ j [ c` pÀ� Sek^` � ekpr o[ k^` � ] ehhekc
ò hè p� l k� IBC� [k _� CSMç� � ^l _` pÃ� prosesl op� ^[ kkl q� [ ^^` pp� praaê è kq� ` se_` k^` ç
] [p ` _� qò[qj ` kq� p̀ ppel kp� t eqdl rq� [ mmol moe[ q̀ � _e[ ckl pqê � ^oeq̀ oe[ À� Phr pÃ
ao[j ` t l ogp� qd[q� a[ eh� ql � ^[ mqr ò � pr osesl opÖ� ` um̀ oè k^` p� h̀ [ _� ql � ek[ mmol moe[ q̀
_e[ck l p̀ p� [k _� ek` aà ^qes` � qò [ qj ` kqÀ� R̀ sepekc� qd` � CSMç� � [ k_� IBC� j l _` hp
mò p̀ kqp� [k � l mml oqr keqv� ql � ò m[ eo� qd` � d[ oj � ^ò [ q̀ _� ] v� qd` � ek` nr eqè p� ek� qd`
_` s` hl mj ` kq�l a�qo[ rj [ �^oeq̀ oe[ À



Td` p̀ � _e[ck l pqê� hej eq[ qel kp� ` uepq� t eqdek� [ � ] ol [ _` o� h[ k_p̂ [ m̀ � l a� ekpr aaê è kq� ò p̀ [ ô dÀ
Lej eq`_� ` se_` k^` ç] [ p̀ _� j l _[ heqè p� d[ s` � ] ` ` k� pm̀ ^eaê [ hhv� s[ he_[ q̀ _� al o� pr osesl op� l a
qo[aaê gekcÃ� ò nreoekc� ^hekê e[ kp� ql � [ _[ mq� ekq̀ os` kqel kp� _` peck` _� al o� l qd` o� ml mr h[ qel kp
t eqdl r q�̂ h̀ [o� cre_[ k^` � l k� ` aà ^qes` k` ppÀ� R̀ p̀ [ ô d� qd[ q� _l ` p� ` uepq� l aq̀ k� a[ ehp� ql � ek^hr _`
^r hqro[hhv� ek^hr pes` � h̀ kp` p� l o� pqr _v� ej m[ ^qp� l k� _es` op̀ � ml mr h[ qel kpÃ� hej eqekc� [ mmhê [ ] eheqv
[^ ol pp� pr osesl o� _` j l co[ mdê pÀ� Srosesl oçh̀ _� ò p̀ [ ô d� ò j [ ekp� o[ ò Ã� j eppekc� ^oeqê [ h
m̀ opm̀ ^qes` p�l k�t d[ q�[ ^qr[ hhv�t l ogp�aol j �qdl p̀ �t eqd�hes` _�` um̀ oè k^` À

Td` � ò p̀ [o^d�c[m�` uq̀ k_p�ql �mol j epekc�^l j mh̀ j ` kq[ ov� [ mmol [ ^d` p�qd[ q� [ __ò pp�qo[ r j [
qdol r cd� ] l _vç] [p ` _Ã�^ò [ qes` Ã� [ k_�^rhqro[ hhvçol l q̀ _�ekq̀ os` kqel kpÀ�To[ r j [ çekal oj ` _�vl c[ Ã
` umò ppes` � [oqpÃ� [ k_� [ kej [ h� [ ppepq̀ _� qd` o[ mv� h[ ^g� qo[ aaê gekcçpm̀ ^eaê � s[ he_[ qel k� pqr _è p
_` pmeq`� mo[^ qeqel k` opÛ� ò ml oqp� l a� ` aà ^qes` k` ppÀ� Y@MTÛp� ` um̀ oè k^` � t eqd� qd` eo
ml qqòv�^` o[j ê p�mol co[ j �ep�qd[ q�q[ ^qeh̀ �` kc[ c` j ` kq�t eqd�^h[ v�mol se_` p�` j l qel k[ h�ò h̀ [ p̀
t eqdl r q� ò nr eoekc� s` o] [ h� ` umò ppel k� l o� j ek_arhk` ppÀ� S[ o[ d� Ll qq� aol j � S[ k[ o� Ikpqeqr q̀
j ` kqel k` _�qd[q�^r hqr o[ hhv�pm̀ ^eaê �d` [ hekc�mo[ ^qê ` p� _̄or j �^eô h̀ pÃ�^r hek[ ov�` um̀ oè k^` pÃ�[ k_
ò pqlo[qes` � fr pqề � col r mp°� [ ò � [ hpl � ` aà ^qes` � al o� pr osesl op� aol j � _es` op̀ � ] [ ^gcol r k_pÀ
Weqdl r q� qo[aaê gekcçpm̀ ^eaê � s[ he_[ qel kÃ� ^hekê e[ kp� ò j [ ek� rk^ ` oq[ ek� [ ] l r q� [ mmol moe[ q̀
qò[qj ` kq�] ` vl k_�qo[ _eqel k[ h�q[ hg�qd` o[ mvÀ�Td` �aè h_�k` ` _p�ek^ò j ` kq[ h�ar k_ekc�al o�ò p̀ [ ô d
qd[q� mol se_` p� qd̀ � ` se_` k^` � ] [ p̀ � al o� ] l qd� qo[ _eqel k[ h� qd` o[ m̀ r qê � [ mmol [ ^d` p� [ k_
^l j mh̀ j ` kq[ov�j l _[ heqè pÀ

Bhekê e[ k�To[ ekekc�Lej eq[ qel kp
Svpq`j ê �c[mp�ek�j ` kq[ h�d` [ hqd�^[ ò �al o�prosesl op�l a�qo[ aaê gekc�[ ò �ò ekal ô ` _�[ q�qd` �^hekê [ h
h̀ s` hÃ� t d` ò � j [kv � mol se_` op� h[ ^g� qd` � pm̀ ^e[ hex` _� gkl t h̀ _c` � k` ^` pp[ ov� ql � p̀ os` � qdep
ml mr h[qel k� ` aà ^qes` hvÀ�Td` p̀ �qo[ ekekc� _` aê eqp�al ô ` �qo[ r j [ qex` _�ek_ese_r [ hp�ql �pm̀ k_�qd` eo
l t k�qd̀ o[mv�qej ` �l k� ` _r ^[ qekc� mol se_` opÃ�[ k_�h̀ [ s` �^oeqê [ h�_ej ` kpel kp�l a�qo[ r j [ �pr ^d�[ p
p̀ ur [h�sel h̀ k^` �[ k_�^rhqro[ h�^l kq̀ uq�rk[ __ò pp̀ _�l o�j eprk_ ` opql l _À

Td` �Ar o_` k�l a�D_r ^[ qekc�Pol se_` op
CoÀ�Pl t ` hh�decdhecdq̀ _�qd` �pqor cch̀ p�qd[ q�prosesl op�` um̀ oè k^` �t d` k�p̀ ` gekc�ò hè a�al o�qd` eo
qo[r j [� pvj mqlj pÂ�×Td` v�pm̀ k_�[ �hl q� l a�qd` eo�qd` o[ mv�p̀ ppel kp�_l ekc�aò ` �qo[ ekekcÀÕ�Wd` k
^hekê e[k p� _l � kl q� r k_` opq[ k_� qd` � _vk[ j ê p� l a� al ô ` Ã� ao[ r_ Ã� ^l ` ô el kÃ� al ô ` _� ^oej ek[ heqvÃ
ml t ` o�[k _��^l kqol hÃ�[k _��qo[r j [ç^l ` ô ` _��[qq[^dj ` kq³� ´Ã�qd̀ v��j [v� ek[_ s` oq`kqhv��ò ekal ô `
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pr osesl o� p̀ haç] h[j ` � [ k_� pd[ j ` À� M[ kv� l qd` op� h[ ^g� ^l kae_` k^` � t l ogekc� t eqd� pr osesl op� l a
qo[aaê gekcÃ� t eqd� pl j ` � p̀ osê ` � mol se_` op� à ` hekc� pl � rk` nr emm̀ _� qd[ q� qd` v� q̀ oj ek[ q̀
qd̀ o[m` r qê� ò h[qel kpdemp� o[ qd` o� qd[ k� oepg� ^[ r pekc� d[ oj À� CoÀ� Pl t ` hh� kl q̀ _� qd` � mol se_` o
pdl oq[c` �ep�m[oqêr h[ ohv�[ ^rq` �al o�h[ ] l o�qo[ aaê gekcÀ

Td` �ekq`op̀ ^qel k�l a�p̀ ur [ h�qo[ r j [ �t eqd�qo[ aaê gekc�_vk[ j ê p�[ hpl �ò nr eò p�pm̀ ^e[ hex` _�pgehhp
qd[q� j l pq�qd̀ o[ mepqp� _l � kl q� ml pp̀ ppÀ� Srosesl op� aò nr` kqhv� ò ml oq� ^l j mh̀ qekc� qo[ r j [
qd̀ o[mv�t eqdl r q�̀ s` o�_ep̂ r ppekc�p̀ uÃ�h̀ [ sekc�qd` j �_eppl ^e[ qekc�_r oekc�ekqej [ ^v�` s` k� t eqd
d` [hqdv� m[oqk̀ opÀ� Bhekê e[ kp� ^l kpepq̀ kqhv� h[ ^g� qo[ ekekcÃ� ^l j al oqÃ� [ k_� ^l j m̀ q̀ k^` � ek
[_ _ò ppekc�d` [hekc�aol j �p̀ ur[ h�sel h̀ k^` �ò h[ q̀ _�ql �qo[ aaê gekcÃ�h̀ [ sekc�pr osesl op�ql �k[ sec[ q̀
qdep� [p m̀ ^q�l a� d` [ hekc� t eqdl r q� mol à ppel k[ h� pr mml oq� l o� t eqd� mol se_` op� t dl � ^[ kkl q� dl h_
pm[^ ` � al o� qd̀ p̀ � ^l ks` op[ qel kpÀ� Kkl t h̀ _c` � c[ mp� ^ò [ q̀ � [ � ] ro_` k� al o� pr osesl op� [ p� qd` v
j r pq�k[sec[q` �j r hqemh̀ �mol se_` op�] ` al ò �aek_ekc� [ mmol moe[ q̀ �^[ ò À

Br hqr o[ h�[ k_�Lekcr epqê �A[ ooè op
Ooc[k ex[qel kp� p̀ osekc� al ò eck� k[ qel k[ hp� a[ ^` � ^l j ml rk_ ekc� ^d[ hh̀ kc` p� qd[ q� ` uq̀ k_� a[ o
] ` vl k_�qo[k ph[qel kÀ�R̀ pql ò �kl q̀ _�qd[ q�Õ[ �hl q�l a�^rooê r hrj �qd[ q�ep�_` s` hl m̀ _�l r q�qd` ò �al o
t l ogekc�t eqd�pr osesl op�l a�qo[ aaê gekc�d[ p�] ` ` k�_` s` hl m̀ _�t eqd�qd` �W` pq̀ ok�h̀ kpÃÕ�ò ah̀ ^qekc
UÀSÀ�[k _�Dr ol m̀ [ k� [ mmol [ ^d` p�qd[ q�_l �kl q�qo[ kph[ q̀ �ql �qd` �` um̀ oè k^` p� l a�pr osesl op�aol j
l qd̀ o�^r hqro[h�^l kq̀ uqpÀ�Bhekê [ hhv�s[ he_[ q̀ _�[ pp̀ ppj ` kq�ql l hp�[ ò �p̂ [ ô ` �ek�h[ kcr [ c` p�l qd` o
qd[k �DkchepdÃ�[k _�` s` k� qdl p̀ �ek� Sm[ kepd� j r pq�] ` �^[ ò arhhv�` s[ hr [ q̀ _�al o� [ mmol moe[ q̀ k` pp
] [p ` _� l k�^l r kqov� l a� l oecekÃ�[ p�qd` �p[ j ` � t l o_p�^[ k� ^[ oov�_eaà ò kq� j ` [ kekcp� [ k_�^r hqr o[ h
t ` ecdq�[^ ol pp�Sm[ kepdçpm̀ [ gekc� ^l j j rk eqè pÀ

Bl j mh̀ ueqèp� ` uq̀ k_� ] ` vl k_� h[ kcr[ c` � ql � ` k^l j m[ pp� ^r hqr o[ hhv� ò pml kpes` � ^[ ò � qd[ q
^[k kl q�` aà ^qes` hv� l ^^ro� qdol r cd� ekq̀ omò q̀ opÃ� m[ oqê r h[ ohv� al o� qo[ r j [ � mol ^` ppekc� t l ogÀ
Br hqro[h� r k_` opq[k_ekc� j rpq� ek^hr_ ` � sè t p� l k� sel h̀ k^` Ã� h[ ] l oÃ� p̀ uÃ� a[ j ehv� _vk[ j ê pÃ� [ k_
pvpq`j p� l a� l mmò ppel kÀ� Weqdl r q� qdep� _` mqd� l a� ^rhqro[ h� ^l j m̀ q̀ k^vÃ� ^hekê e[k p� j [v
j epr k_` opq[k_� prosesl o� ò pml kp̀ pÃ� j epekq`omò q�pvj mql j pÃ� l o� a[ eh� ql � ò ^l ckex` � dl t
^r hqro[h�a[^ qlop�pd[ m̀ �] l qd�qo[ r j [ �ò pml kp̀ p�[ k_�d` [ hekc�m[ qdt [ vpÀ

Br hqro[h� ] [ooè op� [ ò � ekq̀ kpeaè _� ] v� ` uq̀ ok[ h� ml heqê [ h� a[ ^ql opÀ� Boej ` � Vê qej p� Tò [ qj ` kq
B` kq`o� ¯BVTB°� pd[ ò _� qd[ q� Õqd` � ml heqê [ h� ^hej [ q̀ � j [ g` p� ` s` ovqdekc� d[ o_` o� [ k_� j l ò
ekq`kp̀ Õ�al o�ej j eco[ kq�pr osesl opÃ�[ p�eq�[ __p�h[ v` op�l a�pqò pp�qd[ q�^l j mhê [ q̀ �d` [hekcÀ�È [o�l a
_` ml oq[qel k�j [v �mò s` kq��qd̀ o[m` r qê�` kc[ c` j ` kqÃ�[ p�prosesl op�] ` ^l j ` ��t [ov�l a�pvpq`j pÃ
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d` peq[kq�ql�pd[o` �ekal oj [ qel kÃ�[ k_� [ ao[ e_�ql �qo[ s` h�ql �qd` � l aaê ` �al o�ekçm̀ opl k� p̀ ppel kpÀ�@q
qd̀ � p[j ` � qej ` Ã� Y@MT� ò ml oq̀ _� peckeaê [ kqhv� ek^ò [ p̀ _� p̀ osê ` � _` j [ k_Ã� t eqd� ò à oo[ hp
fr j mekc�aol j �� �m̀ o�j l kqd�ql �� � �m̀ o�t ` ` gÀ

Ikq̀ op` ^qekc�Bhekê [ h�N` ` _p
S` s` o[h�^l çl ^^r ooekc� ^l k_eqel kp�pr^ d�[ p�pr] pq[ k^` �rp ` Ã�mpv^de[ qoê �_epl o_` opÃ�[ k_�dl r pekc
[k _�` j mhl vj ` kq�ekpq[ ] eheqv�^ò [ q̀ �[ __eqel k[ h�] [ ooè op�qd[ q�mò s` kq�pr osesl op�aol j �[ ^^` ppekc
l o�] ` k` aeqekc�aol j �j ` kq[ h�d` [ hqd�p̀ osê ` pÀ
�
Sr ] pq[ k^` �Up`
Sr ] pq[k^` �r p̀ �ep�[ �mò s[ h̀ kq�sr hk` o[ ] eheqv�ql �qo[ aaê gekcÃ�[ � j ` [ kp�l a�^l kqol hÃ�[ k_�[ �^l mekc
j ` ^d[k epj À� Sqr_è p� pdl t � qd[ q� � � « � l a� prosesl op� pqorcch` _� t eqd� pr ] pq[ k^` � r p̀ � [ q� pl j `
ml ekq�ek�^deh_dl l _³� ´Ã�qd[q�� � « �r p̀ _�[ ĥ l dl hÃ�_orcp Ã�l o�] l qd�t deh̀ �] ` ekc�qo[ aaê g` _³� � ´Ã�[k _
qd[q�� � « �` um̀ oè k^` _�al ô ` _�pr] pq[ k^` �r p̀ � [ p�m[ oq�l a�qd` eo�qo[ aaê gekc�` um̀ oè k^` ³� � ´À�Ỳ q
qo[r j [çekal oj ` _� pr] pq[ k^` � r p̀ � qò [ qj ` kq� mol co[ j p� ò j [ ek� ` uqò j ` hv� o[ ò � [ k_� l aq̀ k
r k[aal o_[] h̀ Ã�m[ oqê rh[ ohv�al o�M` _ê [ e_�ò ^emè kqpÀ

T[vhl o� Ll l j ep� aol j � BVTB� ` h[ ] l o[ q̀ _� l k� qd` � mdehl pl mdê [ h� _ep̂ l kk` ^q� qd[ q� r k_` oj ek` p
qò[qj ` kqÂ�ÕTd` ò �ep�kl q�[ ht [ vp�[ �arhh�r k_` opq[ k_ekc�qd[ q�pr] pq[ k^` �r p̀ �ep�qvmê [ hhv�[ �t [ v�l a
^l mekc� t eqd� qo[r j [ � pvj mql j p� qd[ q� [ ò � l qd` ot ep̀ � l s` ot d` hj ekc � [ k_� ekql h̀ o[ ] h̀ À� Sl � t `
^[k Öq�q`k_�ql�l k` �t eqdl rq�qd` �l qd` oÃ�] rq�t ` �c` k` o[ hhv�k` ` _�ql �d` hm�pq[ ] ehex` �qd` �pr ] pq[ k^`
r p̀ �] ` al ò �t ` �^[ k�_l �j l ò �ekç_` mqd�qo[ rj [ �mol ^` ppekcÀÕ

Ppv^de[ qoê �Ml keql oekc
Hecdhv�pvj mqlj [ qê �^hè kqp� ò nr eoekc�ekq̀ kpes` �pr mml oq� l o�aò nr ` kq�mpv^de[ qoê � j l keql oekc
` û ` ` _�qd̀ �^[m[^ eqv�l a�pq[ k_[ o_�qd` o[ mv�j l _` hpÃ�v` q�j l ò �ekq̀ kpes` �qò [ qj ` kq�l mqel kp�[ ò
p̂ [o^` À� BVTB� _` p̂ oe] ` _� [ � ^l j j l k� p̂ ` k[ oel Â� ^hè kqp� t dl � k` ` _� ^hl p̀ � j ` _ê [ qel k
j l keqloekc� l o� ò ^` kqhv� h̀ aq�qo[ aaê gekc� peqr[ qel kp� t d` ò � Õ̀ s` ovqdekc�ep�pl � ] ec� [ k_�ekq̀ kp̀ Õ
l aq`k� k` ` _� j l ò � pr mml oq� ql � j [ k[ c` � ^l j mh̀ u� qo[ r j [ � pvj mql j p� ek� [ __eqel k� ql � r oc` kq
p[a` qv�[k _�l o�] [p ê �k` ` _pÀ
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� � « �
l a�pr osesl op�ò ml oq̀ _�qd[ q
qd` v�r p̀ _�[ ĥ l dl hÃ�_or cpÃ�l o
] l qd�t deh̀ �] ` ekc�qo[ aaê g` _

� � « �
l a�pr osesl op�ò ml oq̀ _�qd[ q
qd` v�` um̀ oè k^` _�al ô ` _
pr ] pq[ k^` �r p̀ �[ p�m[ oq�l a
qd` eo�qo[ aaê gekc�` um̀ oè k^`

×W` �c` k` o[ hhv�k` ` _�ql �d` hm
pq[ ] ehex` �qd` �pr ]p q[ k^` �r p̀
] ` al ò �t ` �^[ k�_l �j l ò �ekç
_` mqd�qo[ r j [ �mol ^` ppekcÀØ
í T[ vhl o�Ll l j epÃ�Boej ` �Vê qej p
Tò [ qj ` kq�B` kq`o�¯BVTB°



Hl r pekc�[ k_�Dj mhl vj ` kq�Ikpq[ ] eheqv
Ukj ` q�] [p ê � k` ` _p� ^ò [ q̀ � [ � ^[ q̂ dç� � � t d` ò � pr osesl op� ^[ kkl q� pq[ ] ehex` � t eqdl r q� j ` kq[ h
d` [hqd� pr mml oq�] r q� ^[ kkl q� ^l kpepq̀ kqhv� ` kc[ c` � ek� qd` o[ mv� t eqdl r q� ] [ pê � pq[ ] eheqvÀ� Wd` k
^hekê e[k p�[o` �r k[ ] h̀ �ql �[ __ò pp�] [ pê �k` ` _p�[ p�m[ oq�l a�qò [ qj ` kqÃ�pr osesl op�[ ò �a[ ^` _�t eqd
qd̀ �^l j mh̀ ueqèp� l a� l ] q[ ekekc�pr mml oq�aol j � j rhqemh̀ �[ c` k^è pÀ�DMPOWDR�B` kq̀ o�mol se_` p
l k` çpqlm� p̀ osê ` pÃ� ` umh[ ekekc� qd[ q� ^hè kqp� t dl � d[ s` � fr pq� ` ueq̀ _� qo[ aaê gekc� l aq̀ k� k` ` _� ql
al ^r p�aeopq�l k�^l k^ò q̀ �k` ` _p�heg` �dl rpekc� [ k_�p[ à qv� ] ` al ò �qd` v�^[ k�` kc[ c` �ek�qd` o[ mvÀ
Ok^` �qd[q�al r k_[ qel k� ep� ` pq[ ] hepd` _Ã� j ` kq[ h�d` [ hqd� t l og�Õl m̀ kp�qd` �_l l op�al o� j l ò � hl kc
q`oj �pq[] eheqvÕ�ek�` j mhl vj ` kq�[ k_�` _r ^[ qel kÀ

B[ m[ ^eqv�Sqo[ ek
Sdl oq[c` p�l a�qo[ek` _�mol à ppel k[ hp�[ k_�ark_ ekc� p̂ [ ô eqv�^ò [ q̀ �l kcl ekc�t [ eqekc�hepqp�[ ^ol pp
l oc[k ex[qel kp� p̀ osekc�pr osesl op� l a�qo[ aaê gekcÀ�S[ k[ o� ò ml oq̀ _�eq� ^l kpepq̀ kqhv�d[ p� [ � t [ eqekc
hepq�qd[qÃ�[q�qej ` pÃ�d[ p�ql �] ` �^hl p̀ _�] ` ^[ r p̀ �_` j [ k_�ep�pl �cò [ qÀ

Er k_` op� l aq`k� ` u[ ^` o] [ q̀ � qdep� ^oepep� t d` k� moel oeqexekc � nr[ kqeqv� l s` o� nr [ heqvÃ� s[ hr ekc� qd`
kr j ] ` o�l a�ek_ese_r [ hp�p̀ os` _�o[ qd` o�qd[k �pr pq[ek` _�` kc[ c` j ` kqÀ�TdrpÃ�j [ kv�l oc[k ex[qel kp
mol se_` � p̀ osê ` p� l khv� al o� hej eq̀ _� _ro[ qel kp� q̄vmê [ hhv� peu� ql � ` ecdq̀ ` k� j l kqdp°� al ô ekc
qo[k peqel kp�qd[q�_epor mq�d` [ hekc� ` pm̀ ^e[ hhv� t d` k�pr osesl op� ` um̀ oè k^` �k` t �heà � ` s` kqp�qd[ q
^d[hh̀ kc` �qd̀ eo�qor pq�[ k_�p̀ kp` �l a�p[ à qvÀ�Tej ` �^l kpqo[ ekqp�j ` [ k�pr osesl op�j r pq�ò m̀ [ q̀ _hv
pt eq d̂�mol se_` op�[ k_�ò q̀ hh�qd` eo�pql oè pÃ�ò çqo[ rj [ qexekc� qd` j �[ q�` [ ^d�qo[ kpeqel kÀ�Tl �j eqec[ q̀
qd̀ p̀ �_epor mqel kpÃ�BVTB�[ ^qes` hv�d` hmp�ekpro` _�prosesl op�aek_�ò à oo[ hp�ql �p̀ osê ` p�qd` v�^[ k
[^ ^` pp�hl kcçq`oj Ã�[ k_�p̀ h̀ ^qes` hv�j [ g` p�ò à oo[ hp�ql �l qd` o�aò ` �mol co[ j pÀ

Eek[k ^e[h� ] [ooè op�ar oqd` o� ^l kpqo[ ek� [ ^^` pp�ql � ^hekê [ h� j ` kq[ h�d` [ hqd� ^[ ò À�A` ^[ r p̀ � j ` kq[ h
d` [hqd�p̀ osê ` p�d[ s` �depql oê [ hhv�ò ^` es` _�hl t ` o� h̀ s` hp� l a�ark _ekc �qd[ k�^[ p̀ � j [ k[ c` j ` kqÃ
l oc[k ex[qel kp�a[^ ` �peckeaê [ kq�^d[ hh̀ kc ` p�ek�l aà oekc� ^l j m̀ qeqes` �p[ h[ oè p�al o�^hekê e[ kp�t eqd
[_ s[k ^` _� qo[r j [ � qo[ ekekcÀ� @p� R̀ pql ò � _` p̂ oe] ` _Ã� hê ` kp` _� mol à ppel k[ hp� ^l j mh̀ q̀
` uq`kpes` �` _r ^[qel k�[ k_�pr m̀ osep̀ _�mo[ ^qê ` �ql �_` s` hl m�pm̀ ^e[hex` _�qo[r j [� ` um̀ oqep̀ Ã�v` q
kl kmol aeq�^l j m̀ kp[ qel k� pqor^ qr ò p� l aq̀ k� ^[ kkl q� ò ah̀ ^q� qd` � _` mqd� l a� qdep� qo[ ekekcÀ� Tdep
pvpq`j ê �ar k_ekc�_ep̂ ò m[ k^v� rhqej [ q̀ hv�k[ ool t p�qd` �ml l h� l a�nr[ heaè _�mol se_` op� [ s[ eh[ ] h̀
[k _�hej eqp�pr osesl opÛ�[ ^^` pp�ql �qd` �h̀ s` h�l a�^hekê [h�^[o` �ò nr eò _�ql�[_ _ò pp�^l j mh̀ u�qo[ rj [ À
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Ooc[k ex[qel kp� p̀ osekc� ekq̀ ok[ qel k[ h� prosesl op� a[ ^` � [ ^rq` � ar k_ekc� ^d[ hh̀ kc` pÀ� Td` � Dh̀ epl k
El r k_[qel k� ò ml oq̀ _�qd[ q�_l kl op�ek^ò [ pekchv�p[ v�Õt ` Öò �kl q� ò [ hhv�ar k_ekc� j ` kq[ h�d` [ hqd
[k vj l ò ÀÀÀt ` Öò � cl ekc� ql � ar k_� ` ^l kl j ê � ` j ml t ` oj ` kqÀÕ� M` kq[ h� d` [ hqdçpm̀ ^eaê � co[ kqp
d[s` � ] ` ^l j ` � p̂ [ ô ` À� Ikpr o[ k^` � ] ehhekcÃ� t deh̀ � mol se_ekc� ml q̀ kqe[ h� ò s` kr ` Ã� ^ò [ q̀ p
qò[qj ` kq�ò pqoê qel kp� [ k_� ^l kae_` kqe[ heqv� ^l k^` okp� al o� prosesl op� t dl p̀ � _[ q[ � ] ` ^l j ` p
[^ ^` ppe] h̀ �ql �ekpro[ k^` �^l j m[ kè p�^l kqol hhekc�qò [ qj ` kq�_` ^epel kpÀ

F` l co[ mdê �Bl kpqo[ ekqp
Pdvpê [h� [k _� ò cr h[ ql ov� ] [ ooè op� ò pqoê q�prosesl opÖ� [ ] eheqv�ql � [ ^^` pp�pm̀ ^e[ hex` _�qo[ aaê gekc
p̀ osê ` pÃ� m[oqêr h[ ohv� al o� qdl p̀ � ek� oro[ h� l o� rk_ ` op̀ os` _� [ ò [ p� [ k_� qdl p̀ � ` um̀ oè k^ekc
c` l co[mdê � j l ] eheqv� ^d[ hh̀ kc` pÀ� Srosesl op� j [ v� k` ` _� ql � qo[ s` h� pr ] pq[ kqe[ h� _epq[ k^` p� ql
ò [^ d� [mmol moe[ q̀ � ^[ ò Ã� t eqd� pl j ` � ò ml oqekc� qd` � k` ` _� ql � qo[s` h� ekql� j [f l o� ^eqèp� al o
p̀ osê ` pÀ� To[k pml oq[ qel k� ^l pqp� ^ò [ q̀ � mol de] eqes` � ] [ ooè op� qd[ q� mò s` kq� ^l kpepq̀ kq
` kc[c` j ` kq�ek� qd` o[ mvÃ� ` s` k� t d` k� qd` � p̀ osê ` p� qd` j p̀ hs` p� [ ò � aò ` À� Y@MT� _` s` hl m̀ _
qo[k pml oq[qel k� co[ kqpÃ� ò ^l ckexekc � qd[ q� qd` � [ ] eheqv� ql � mdvpê [ hhv� ò [ ^d� qd` o[ mv� p̀ ppel kp
ar k_[j ` kq[hhv�_` q̀ oj ek` p�t d` qd` o�prosesl op�^[ k�] ` k` aeq�aol j �p̀ osê ` p�[ q�[ hhÀ

Sq[q`çpm̀ ^eaê � mol à ppel k[ h� hê ` kpro` � ^l j ml rk _p� qd` p̀ � c` l co[mdê � ^d[ hh̀ kc` p� ] v
mò s` kqekc�^hekê e[kp �aol j �mol se_ekc�p̀ osê ` p�[ ^ol pp�pq[ q̀ �hek` pÃ�` s` k�seoqr [ hhvÀ�Sr osesl op�l a
qo[aaê gekc� [o` � aò nr ` kqhv� j l s` _� _roekc� [ k_� [ aq̀ o� ` umhl eq[ qel kÃ� ^ò [ qekc� r oc` kq� k` ` _p� al o
^l kpepq`kq�̂ hekê [ h� prmmloq� qd[ q� hê ` kpro` � ò pqoê qel kp� mol de] eqÀ� Tdep� ] [ ooè o� ep� m[ oqê r h[ ohv
[^ r q`�al o�pr osesl op�p̀ ` gekc� ^r hqr o[ hhv�[ k_�l o�hekcr epqê [ hhv�j [ q̂ d` _�mol se_` op�l o�qdl p̀ �t eqd
qo[aaê gekcçpm̀ ^eaê �` um̀ oqep̀ Ã�[ p�qd` p̀ �pm̀ ^e[ hepqp�j [ v�kl q�] ` �hl ^[ q̀ _�ek�qd` �pr osesl oÖp�pq[ q̀ À
CoÀ� Pl t ` hh� j ` kqel k` _� qd[ q� ekq̀ opq[ q̀ � ^l j m[ ^qp� [ ò � phl t hv� _` s` hl mekc� al o� pl j ` � hê ` kp̀ pÃ
[hhl t ekc�^ol ppçpq[q̀ �mo[ ^qê ` �ek�hej eq̀ _�^eô r j pq[ k^` pÃ�] r q�qd` p̀ �ò j [ ek�ek^l j mh̀ q̀ �[ k_�_l
kl q�v` q�mol se_` �^l j mò d` kpes` �pl hrqel kp�al o�qdep�decdhv�j l ] eh̀ �ml mr h[ qel kÀ

Ml sekc�aol j �A[ ooè op�ql �Sl hr qel kp
@__ò ppekc� qd̀ p̀ � pvpq̀ j ê � ] [ ooè op� ò nreò p� eks` pqj ` kq� ek� qo[ aaê gekcçpm̀ ^eaê � _e[ ckl pqê
^oeq`oe[Ã� ^l j mò d` kpes` � ^hekê e[ k� qo[ ekekcÃ� ` um[ k_` _� ekq̀ opq[ q̀ � ^l j m[ ^qpÃ� [ k_� ar k_ekc
j l _` hp�qd[q�moel oeqex` �prpq[ ek` _�` kc[ c` j ` kq�l s` o�nr [k qeqv�p̀ os` _À�Wdeh̀ �pvpq̀ j ê �^d[k c`
r kal h_p�phl t hvÃ�l oc[ kex[ qel kp�p̀ osekc�prosesl op�l a�qo[ aaê gekc� ^[ kkl q�t [ eqÀ
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S[ k[ o�Ikpqeqr q̀ �ÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀ�� � �����������������������������������������������
�B` oqeaè _�To[r j [çBl kp^el r p�Po[ ^qeqel k` o�To[ ekekc�Pol co[ j
�Br hqro[hhv�Rl l q`_�Sl j [ qê �Dum̀ oè k^ekc

Boej ` �Vê qej p�Tò [ qj ` kq�B` kq̀ o�ÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀ�� � �
�@̂ ^` h̀ o[q` _�Dum̀ oè kqe[ h�Cvk[ j ê �Ppv^dl qd` o[ mv�¯@DCP°

Yl r �@ò �Ml ò �Td[ k�ÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀ�� � �
�N[qel k[h�N` qt l og�l a�To[ rj [ �Td` o[ mepqp
�W` hhk` pp�Al ù p�El o�Tdl p̀ �Nl q�R̀ [ _v�El o�B[ kkl q�@̂ ^` pp�Td` o[ mv

DMPOWDR�B` kq̀ o�ÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀ�� �
�Hl pmeq[hçB` kq`ò _�Mr hqe_ep̂ emhek[ ov�Ml _` h

R̀ pql ò �NYB�ÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀ�� �
�Br hqro[hhvçFol r k_` _�Fol r m�Td` o[ mv�Brooê rhrj

Dh̀ epl k�El r k_[ qel k�ÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀ�� �
�P[oqêem[ql ov�R̀ p̀ [ ô d�[ p�[ �M` kq[ h�H` [ hqd�Ikq̀ os` kqel k

Sdl ] [ k[ �Pl t ` hh�Bl kpr hqekc�ÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀÀ�� �
�Sr osesl o�Dnr eqv�¦ �Ik^hrpel k�Eo[ j ` t l og�¯SPI°
�To[r j [çIkal oj ` _�Ikq̀ omò qekc� [ k_�To[ kph[ qekc�Fre_`

����

S` osê ` �Pol se_` op�¦ �Td` eo�R̀ mhê [ ] h̀ �Po[ ^qê ` p�



@mmol [ ^d
Fr e_` _�] v�[� qoemd[ pê �d` [ hekc�j l _` h�] [p ` _�l k�k` r ol p̂ è k^` ç
_oes` kÃ�` se_` k^` ç] [ p̀ _� j l _[ heqè pÃ�ò ^l ckexekc� qd[ q�pr osesl op
k` ` _� _eaà ò kq�ekq̀ os` kqel kp� _` m̀ k_ekc� l k� qd` eo� pq[ c` � ek� qd`
d` [hekc� fl r ok` v� [ k_� rk enr` � qo[ rj [ � ` um̀ oè k^` p� pr^ d� [ p
ekq`om̀ opl k[h� _vk[ j ê pÃ� [ k_� [ _s` op̀ � ^deh_dl l _� ` s` kqpÀ� Td`
j l _` h� ep� ` kqeò hv� ^hè kqç_` aek` _� t eqd� kl � qej ` ç] l rk _� p̀ osê `
hej eqpÃ� ò ^l ckexekc� qd[ q� d` [ hekc� mol cò pp̀ p� [ q� ek_ese_r[ hex` _
o[q` pÃ�[k _�ep�kl q�[ �hek` [ o�mol ^` ppÀ

�

�

�

S` osê ` p
Ik_ese_r [ h� qd̀ o[ mv� ] v� ^hekê e[k p� t eqd� [ ^[ _` j ê Ã� hes` _Ã
[k _� ^hekê [h� ` um̀ oqep̀ Ã� t dê d� j [ q̂ d` p� qd` � [ mmol moe[ q̀
ql l hp�ql�qd̀ �r kenr ` �k` ` _p�l a�qd` �pr osesl oÀ

Bhl p` _� col r m� qd̀ o[ mv� al o� qdl p̀ � [hò [_ v� ek� ek_ese_r [ h
p̀ osê ` pÃ� ekq`co[ qekc� ^l j mh̀ j ` kq[ ov� j l _[ heqè p� [ k_
^r hqro[hhvçpm̀ ^eaê �mo[ ^qê ` pÀ�

Bl j j r keqv� ` _r ^[ qel k� mol se_` p� kl kçqd` o[ m̀ rqê
qo[r j [� ò pml kp̀ � ql l hp� ql � qd` � mr] hê Ã� p̀ osekc� [ p
c[q` t [vp � ql� qò [ qj ` kq� t d` ò � j ` kq[ h� d` [ hqd� ep
pqecj [qex` _À

To[ ekekc� [ k_� q`^dkê [ h� [ ppepq[k^` � ql � ] r eh_� qo[r j [ ç
ekal oj ` _�^[m[^ eqv�[ j l kc�mol se_` op�[ ^ol pp�p̀ ^ql opÀ

S^l m̀
Eol j �J[k r [ov�qdol r cd�j e_çC` ^` j ] ` o�l a�� � � � Ã�S[ k[ o�d[ _Â

S` os` _� � � � � pr osesl op� qdol r cd� ek_ese_r[ h� [ k_� col r m
p̀ osê ` pÀ

R̀ [ ^d` _� � Ã� � � � ek_ese_r [ hp� qdol r cd� t l ogpdl mp� [ k_
^l j j r keqv�l r qò[ ^dÀ

To[ ek` _�j l ò �qd[ k�� � � �mol à ppel k[ hpÀ

�\� �̃Ü� �̃ñ���.�Ü�õ�ý�Ã�ý�� �ý�°

����

�\� �̃Ü� �̃ñ���î�ñ�ã�
�Ã�¬�°�õ���ý�ñ� �̃Ü�õ�º�ã�ñ�Û� �̃ý�Ã�
�°���À�°� �̃Õ�Ã�Ü�»���õ�°�ñ�
�Ã�¦�°�õ���º�ã�ñ���Ã�Ü�¬�Ã�
�Ã�¬�� � �̃Õ�õ
� �̃Ü�¬���¦�ã�Û�Û�� �Ü�Ã�ý�Ã�°�õ��� �̃º�º�°�¦�ý�°�¬���¥�����Ã�Ü�ý�°�ñ�î�°�ñ�õ�ã�Ü� �̃Õ���
�Ã�ã�Õ�°�Ü�¦�°�Á���� �Ã�ý�À���˜
�î� �̃ñ�ý�Ã�¦�� �Õ� �̃ñ���°�Û�î�À� �̃õ�Ã�õ���ã�Ü���õ�°���� � �̃Õ���
�Ã�ã�Õ�°�Ü�¦�°��� �̃Ü�¬���¦�ã�Û�î�Õ�°�����ý�ñ� �̃� �Û� �̃À

FROUNCINF
El ^r p̀ p�l k�` pq[ ] hepdekc�p[ à qv�¯mdvpê [ hÃ�` j l qel k[ hÃ�mpv^dl hl cê [ hÃ�[ k_
q̀ j ml o[ h°� al o� pr osesl op� ò ^` kqhv� ` ueq̀ _� l o� ` ueqekc� qo[ aaê gekcÃ
` j md[ pexekc� al r k_[ qel k[ h� pgehhp� heg` � ` j l qel k[ h� ò cr h[ qel kÃ� p̀ haç
pl l qdekcÃ� [ k_�qo[ r j [ � pvj mql j � j [ k[ c` j ` kq�qd[ q� ` k[ ] h̀ �pr osesl op�ql
ar k^qel k� ek� _[ ehv� heà � [ k_� j [ ekq[ ek� ` j mhl vj ` kqÀ� Tdep� md[ p̀ � ^[ k� h[ pq
p̀ s` o[ h�v` [ op�[ p�pr osesl op�[ __ò pp�dl r pekc�ekpq[ ] eheqv�[ k_�] [ pê �k` ` _pÀ

HD@LINF
A` cekp� l k^` � p[ à qv� ek_ê [ ql op� [ ò � ` pq[ ] hepd` _Ã� eksl hsekc� mol ^` ppekc
qo[ r j [ qê � j ` j l oè p� qdol r cd� j l _[ heqè p� ek^hr _ekc� Dv` � Ml s` j ` kq
C` p̀ kpeqex[ qel k� [ k_� R̀ mol ^` ppekc� ¯DMCR°Ã� Ce[ h̀ ^qê [ h� A` d[ sel o[ h
Td` o[ mv�¯CAT°Ã�[ k_�Sl j [ qê �Dum̀ oè k^ekc�¯SD°À

THRIVINF
Dj md[ pex` p�ml pqçqo[ r j [ qê �col t qd�[ k_�` ^l kl j ê �` j ml t ` oj ` kqÃ�l aq̀ k
ek�m[ oqk` opdem�t eqd�l qd` o�p̀ osê ` �mol se_` op�heg` �R̀ pql ò À



PROALDM SOLUTION IMP@BT

Dpq[ ] hepd` p�] [ p` hek` �^l j m̀ q̀ k^v
[ ^ol pp�p` ^ql op� j̄ ` kq[ h�d` [ hqd
mo[ ^qeqel k` opÃ�pl ^e[ h�p` osê ` �pq[ aaÃ
h[ t �` kal ô ` j ` kqÃ�[ k_�mol p` ^r ql op°À

Ij mol s` p�heq̀ o[ ^v�[ ] l r q�` se_` k^` ç
] [ p` _�j l _[ heqè pÃ�[ k_
r k_` opq[ k_ekc�l a�dl t �qd` o[ mv
ekq̀ co[ q̀ p�t eqd�d` [ hqd^[ ò Ã�h̀ c[ hÃ
[ k_�` _r ^[ qel k�pvpq̀ j pÀ�

@hpl �` nr emp�pr osesl op�t eqd
cr e_` hek` p�al o�` aà ^qes` hv
ekq̀ osè t ekc�qd` o[ mepqpÀ

����

Ml pq�̂ hekê e[k p�[k _�mol à ppel k[ hp
` kc[cekc�t eqd�pr osesl op�h[ ^g
^l kae_` k^` �[_ _ò ppekc�qd` eo�k` ` _p
_r ` �ql �ekpr aaê è kq�qo[ ekekcÀ�

Uk_` opq[k_ekc�qo[ aaê gekc�_vk[ j ê p
pdl r h_�] ` �[� ] [p ` hek` �pq[ k_[ o_�o[ qd` o
qd[k �pm̀ ^e[hex` _�gkl t h̀ _c` Ã�v` q�t ` hhç
ekq`kqel k` _�p̀ osê ` �mol se_` op�l aq̀ k
h[^ g�qd̀ �oecdq�ql l hpÀ

RDPLIB@ALD�PR@BTIBD

�� �°�ñ�ý�Ã�º�Ã�°�¬���c�ñ� �̃� �Û� �̃Ó�� �ã�Ü�õ�¦�Ã�ã�� �õ���U�ñ� �̃¦�ý�Ã�ý�Ã�ã�Ü�°�ñ���c�ñ� �̃Ã�Ü�Ã�Ü�»

S[k [o�d[p �_` s` hl m̀ _�[ �� � çdl r o�qo[ rj [ ç
^l kp̂ el r p�mo[^ qeqel k` o�qo[ ekekc�^` oqeaê [ q̀
mol co[j �_` hes` ò _�ek�^l dl oqp�qdol rcd �[
] h̀ k_` _�al oj [q�^l j ] ekekc�p̀ haçm[ ^` _
h̀ [okekc�t eqd�hes` �[ mmhê [ qel k�p̀ ppel kpÀ�

Okcl ekc�pr m̀ osepel k�[ k_�^[ p̀
^l kà ò k^ekcÃ�eksl hsekc� p̀ [ pl k` _�[ kqeç
qo[aaê gekc�^hekê e[ kp�[ k_�hes` _�` um̀ oè k^`
` um̀ oqpÃ�] r eh_p�^l kae_` k^` �al o�t l ogekc
qdol r cd�^l j mh̀ u�^[ p̀ p�[ p�qd` v�` j ` oc`
ek�ò [h�qej ` À



PROALDM SOLUTION IMP@BT

Fol r k_p�] l _vç] [ p` _�qd` o[ mv�ek
j ` [ kekcar h�[ ^qeseqè p�o[ qd` o�qd[ k
[ ] pqo[ ^q�] l _vçp^[ kkekc�` u` ô ep` pÀ

Bò [ q̀ p�kl kçqdò [ q̀ kekc�` kqov
ml ekqp�t deh̀ �pej r hq[ k` l r phv
[ __ò ppekc�ek_ese_r [ h�qo[ r j [ �[ k_
^l hh̀ ^qes` �_ephl ^[ qel kÀ

����

Sq[k_[o_�qd̀ o[m` r qê �ekq̀ os` kqel kp
o[o` hv�[_ _ò pp�dl t �al ô ` _�j eco[ qel k
[k _�qo[aaê gekc�^l j ml rk _�qo[ rj [
qdol r cd�_ep̂ l kk` ^qel k�aol j
dl j ` h[k _Ã�a[j ehe[ o�al l _pÃ�[ k_
qo[_ eqel kpÀ

UÀSÀ�Dr ol m̀ [k ç̂ ` kqoê �pl j [ qê
q`^dkenr ` p�j [v� kl q�ò pl k[ q̀ �t eqd
pr osesl op�t dl p̀ �] l _ehv�j ` j l oè p�[ ò
ekq`oqt ek` _�t eqd�^r hqr o[ h�mo[ ^qê ` p
aol j �l qd̀ o�^l r kqoè pÀ

RDPLIB@ALD�PR@BTIBD

�� �� �Õ�ý�� �ñ� �̃Õ�Õ���Ó�X�ã�ã�ý�°�¬���\�ã�Û� �̃ý�Ã�¦���� ���î�°�ñ�Ã�°�Ü�¦�Ã�Ü�»

S[k [o�ekq`co[q` p�^rhqro[ h�d` [ hekc�_eò ^qhv
ekql�^hekê [h�j l _[ heqè p�qdol rcd �ekeqe[ qes` p
pr ^d�[p �[� pl j [qê �` um̀ oè k^ekc�col rm�al o
L[qek[� pr osesl op�^` kq̀ ò _�l k�^l l gekc
qo[_ eqel k[h�ò ^em̀ pÀ

P[oqêem[k qp�` kc[c` �[ hh�qd` �p̀ kp` p
p̄j ` hhpÃ�q[pq`pÃ�q`uqr ò pÃ�pl rk _p°�t deh̀
mò m[oekc�kl r oepdekc� j ` [ hp�[ k_
mol ^` ppekc�à ` hekcp�[ ] l rq�t d[ q�t [ p�hl pq
l o�ek[^ ^` ppe] h̀ �aol j �dl j ` À

S[k [o�ep�` um[k _ekc�qdep�j l _` h�ql �ek^hr_ `
d` [hekc�^eô h̀ p�ol l q̀ _�ek�L[ qekl �qo[ _eqel kpÀ



�� �ñ�Ã�Û�°���s�Ã�¦�ý�Ã�Û�õ
�c�ñ�°� �̃ý�Û�°�Ü�ý���� �°�Ü�ý�°�ñ

S` osê ` p
Boepep�ekq`os` kqel k�al o�pr osesl op�l a�p̀ ur[ h�[ pp[ r hq�l o�_l j ` pqê �sel h̀ k^` �t dl �sepeq�m[ oqk` o�` j ` oc` k^v
_` m[oqj ` kqpÀ� Sq[q̀ ç̂ ` oqeaè _� sl hr kq̀ ` o� o[ m̀ � ^oepep� [ k_� _l j ` pqê � sel h̀ k^` � [ _sl ^[ q̀ p� mol se_` � qd` j
^oepep�^l r kp̀ hekcÃ�^oej ek[ h� frpqê ` � [ _sl ^[ ^vÃ� [ ppepq[ k^` � t eqd�aehekc �N` t �Yl og�Sq[ q̀ �Oaaê ` � l a�Vê qej p
S` osê ` p� ¯OVS°� ^h[ ej p� al o� ò ej ] rop̀ j ` kqÃ� pd` hq̀ o� ò à oo[ hpÃ� [ k_� j [ kv� l qd` o� pr mml oqes` � p̀ osê ` pÀ
Td` v�^[k �[hpl �ò ^` es` �qò [ qj ` kq�aol j �pm̀ ^e[ hhv�qo[ ek` _�p̀ ur [ h�[ pp[ r hq�al ò kpê �` u[ j ek` op�¯S@EDp°À

Ik_ese_r [ h� qd̀ o[ mv� r pekc� s[oel r p� qo[ rj [ � qò [ qj ` kq� j l _[ heqè pÃ� ek^hr_ ekcÂ� @̂^` h̀ o[ q̀ _� Dum̀ oè kqe[ h
Cvk[j ê �Ppv^dl qd` o[ mv�¯@DCP°Ã�m[ oqp�t l og�pr^ d�[ p�Ikq̀ ok[ h�E[ j ehv�Svpq̀ j p� ĪES°Ã�pl j [ qê [ hhv�] [ p̀ _
ekq`os` kqel kpÃ�[k _�CAT�pgehhp�qo[ ekekcÀ

Fol r m� qd̀ o[ mvÃ� ek^hr _ekc� CAT� pgehhp� col r mpÃ� mpv^dl ` _r ^[ qel k� col r mpÃ� qd` o[ m̀ r qê � [ oq� [ k_� t oeqekc
col r mpÃ�pqlovq`hhekc� [ k_�mol ^` ppekc �col rmpÃ� [ k_�col rmp�al o�pm̀ ^eaê �^oej ` p�pr ^d� [ p�CVÃ�^deh_dl l _
p̀ ur [h�[] r p̀ �l o�dl j ê e_` �pr osesl opÀ

Bl j mh̀ j ` kq[ov�qd̀ o[ mè pÃ�ek^hr _ekc�t ` ` ghv�[ roê rh[ o�[ ^rmr k^qro` �col rmp�al o�pqò pp�j [ k[ c` j ` kq
[k _�] l _v�ò ^l kk` ^qel kÀ�Dnrek` �qd` o[ mv�ep�l aà ò _�m̀ oel _ê [ hhvÀ

Ppv^de[ qoê �` s[ hr [ qel kp�[ k_�j ` _ê [ qel k�pr m̀ osepel k�al o�^hè kqp�ek�ek_ese_r[ h�qd` o[ mvÀ

L` c[ h� p` osê ` pÃ� ek^hr _ekc� pr mml oq� t eqd� l o_` op� l a� mol q̀ ^qel kÃ� � r k^l kq`pq`_� _esl ô ` � ^[ p̀ p� [ k_
ej j eco[qel k� mol ^` pp̀ pÃ� [ _sl ^[ ^v� [ k_� [ ^^l j m[ kej ` kq� al o� prosesl op� j [ gekc� ml hê ` � ò ml oqp� l o
t l ogekc�t eqd�Cepqoê q�@qql ok` vp�l aaê ` pÃ�[ k_�h̀ c[ h�ò à oo[ hp�[ k_�c` k` o[ h�h̀ c[ h�[ _sê ` À
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S^l m̀
S` os` �pr osesl op�l a�[ kv�qvm̀ �l a�sel h̀ kq�^oej ` �[c` p�� � �[k _�r m�ek�qd` �aes` �] l ol rc dp�l a�N` t �Yl og�BeqvÃ
kl �j [qq`o�t d` k�qd` �^oej ` �l ^^roò _À

@q�[k v�ces` k�j l j ` kqÃ�BVTB�d[ p�[ mmol uej [ q`hv�� � ç� � �pr osesl op�l a�qo[ aaê gekc�` kc[ c` _�ek�p` osê ` pÃ
[k _�eqp�^hekê [h�[k _�dl pmeq[ hç] [ p̀ _�ekq̀ os` kqel k�q̀ [ j �d[ p�[ mmol uej [ q̀ hv�� � � �[ ^qes` �^hè kqpÀ

Nl �al oj [ h�t [ eqhepq�_r ` �ql �[ �moel oeqex[ qel k�[ mmol [ ^d�al ^r p̀ _�l k�pr osesl op�t eqdl r q�ekpro[ k^` �l o�[ ^^` pp
ql�p̀ osê ` p�` hp̀ t d` ò À

@mmol [ ^d
Ik_ese_r [h� qd̀ o[mv� ep� decdhv� ek_ese_r[ hex` _Ã� [ k_� ` j md[ pex` p� d` [ hekc� qdol r cd� p[ à � ò h[ qel k[ h
^l kk` ^qel kÀ�Dkc[c` j ` kq�c` k` o[ hhv�h[ pqp�] ` qt ` ` k������ �ql� � � �j l kqdpÀ

BVTB� r p̀ p� @DCPÃ� m[ oqp� t l og� [ k_� pl j [ qê[ hhv� ] [ p` _� ekq̀ os` kqel kpÃ� ek^hr _ekc� IESÃ� [ p� eqp� moej [ ov
qd̀ o[ m̀ r qê� j l _[ heqè pÀ� Td` p̀ � [mmol [^ d` p� t ` ò � ^dl p̀ k� [ p� qd` v� [ ò � pm̀ ^eaê [ hhv� _` peck` _� al o
[qq[^dj ` kq�[k _�ò h[ qel k[ h�qo[ rj [ Ã�` j md[ pexekc�pl j [ qê �[ t [ ò k` pp�[ k_�` j l qel kçal ^r p̀ _�mol ^` ppekcÀ

@hh� ^hekê e[k p� d[s ` � pl j ` � qo[ ekekc� ek� @DCPÃ� [ k_� pl j ` � ^hekê e[ kp� m[ oqê em[ q̀ � ek� l kcl ekc�qo[ ekekc� [ k_
pr m̀ osepel k�ek�qdep� j l _` hÃ� t deh̀ � l qd` o�^hekê e[ kp�mropr` �qo[ ekekc� [ k_�prm` osepel k�ek� IESÃ�DMCRÃ� [ k_
l qd̀ o�qo[r j [� qò[ qj ` kq�j l _` hpÀ�

Oaà op�ò à oo[hp�ql �[ �o[ kc` �l a�ekpqeqrq` p�[ k_�^l j j r keqvç] [ p̀ _�mol co[ j p�pr ^d�[ p�K[ ò k�Hl ok` v�Bhekê Ã
Ah[ kqlk çP` [ h̀ Ã� Ppv^dl [ k[ hvqê� To[ ekekc� [ k_� R̀ p` [ ô d� ¯IPT@R°Ã� Ikpqeqrq`� al o� Bl kq`j ml o[ ov
Ppv^dl qd̀ o[ mv�¯IBP°Ã�N[ qel k[ h�Ikpqeqrq`�al o�Ppv^dl qd̀ o[ mè p�¯NIP°Ã�B[ hh̀ k�Ll o_` Ã�Rl ] ` oql� Bh̀ j ` kq`
B` kq`o�[k _�W` ehh�Bl ok` hh�B` kq̀ o�al o�To[ r j [ �[ k_�@__ê qel kÃ�[j l kc�l qd̀ opÀ�R̀ à oo[ hp�[ ò �q[ ehl ò _�ql
qd̀ �pr osesl oÖp�pm̀ ^eaê �k` ` _pÀ

@hpl �ò à op�ql�mol co[ j p�heg` �R̀ pqlo` �l o�S[ k^qr[ ov�al o�E[ j ehè p�al o�^[p ` �j [k [c` j ` kq�[ k_�` ^l kl j ê
` j ml t ` oj ` kq�p̀ osê ` pÀ

����



PROALDM SOLUTION IMP@BT

@hhl t p�pr osesl op�ql �ò ] r eh_�qor pqÃ
ò ^l kk` ^q�t eqd�qd` eo�] l _è pÃ�[ k_
mol ^` pp�qo[ r j [ �ek�[ �t [ v�qd[ q
dl kl op�qd` eo�m[ ^` �[ k_�` um̀ oè k^` À

Td` �` umhê eq�mol ^` ppekc�l a�qd`
qd` o[ m̀ r qê �ò h[ qel kpdem�eqp` ha
] ` ^l j ` p�[ �^l oò ^qes` �` j l qel k[ h
` um̀ oè k^` Ã�_` j l kpqo[ qekc�qd[ q
p[ à Ã�[ qqr k` _�^l kk` ^qel k�ep
ml ppe] h̀ À

Td` �ò h[ qel k[ h�k[ qr ò �l a�@DCP
` k[ ] h̀ p�ekal oj [ h�[ pp` ppj ` kq�l a
^hè kq�p[ qepa[ ^qel kÃ�[ p�^l r kp` hl op
^l kqekr l r phv�mol ^` pp�qd` �^hè kqÖp
` um̀ oè k^` �l a�qd` o[ mv�t eqdek
p` ppel kpÀ

����

To[_ eqel k[h�^l ckeqes` ç] [ p̀ _�qd` o[ mè p
j [v� kl q�[_ ` nr [q` hv�[ __ò pp�qd` �_` ` m
ò h[qel k[h�t l r k_p�[ k_�qd` �` j l qel k[ h
[k _�pl j [qê �_ep̂ l kk` ^qel k
` um̀ oè k^` _�] v�pr osesl op�l a�qo[ aaê gekcÀ

Ik�[_ _eqel k�ql �h[v` op�l a�mdvpê [ hÃ
p̀ ur [hÃ�[k _�` j l qel k[ h�qo[ rj [ Ã
pr osesl op�l a�qo[aaê gekc�` um̀ oè k^`
p̀ s` ò �ò h[qel k[h�l o�[ qq[ ^dj ` kq
qo[r j [Ã�t dê d�ò nr eò p�[ mmol [ ^d` p
qd[q�moel oeqex` �` j l qel kçal ^r p̀ _
mol ^` ppekcÃ�pl j [ qê �^l kk` ^qel k�[ k_
ò h[qel k[h�p[a` qv�l s` o�^l ckeqes`
ò pqor ^qroekcÀ

RDPLIB@ALD�PR@BTIBD

�� �¦�¦�°�Õ�°�ñ� �̃ý�°�¬���� ���î�°�ñ�Ã�°�Ü�ý�Ã� �̃Õ���� ���Ü� �̃Û�Ã�¦���U�õ���¦�À�ã�ý�À�°�ñ� �̃î�����à�� �� �� �U�á

@DCP�ep�m[oqêr h[ ohv�t ` hhçpreq̀ _�al o�pr osesl op�l a
qo[aaê gekc�] ` ^[rp ` �eqÂ

@__ò pp̀ p�ò h[qel k[ h�qo[ rj [ �qdol rcd
[qq[^dj ` kq�qd̀ l ov�moek^emh̀ pÀ

R̀ ^l kk` ^qp�pr osesl op�t eqd�qd` eo�] l _è p
r pekc�pl j [qê �q`^dkenr ` p�ql �qo[ ^g�mdvpê [ h
p̀ kp[qel kp�[k _�ò pql ò �[ �p̀ kp` �l a�p[ à qvÀ

Poel oeqex` p�` j l qel kp�l s` o�^l ckeqel kÃ
al ^r pekc�l k�t d[q�prosesl op�à ` h�o[ qd` o�qd[ k
t d[q�qd̀ v�qdekgÀ

Pol ^` pp̀ p�` um̀ oè k^` p�ek�ò [ hçqej ` �t eqdek
qd̀ �qd̀ o[m` r qê�ò h[ qel kpdemÃ�t eqd�^hekê e[ kp
` umhê eqhv�` umhl oekc�ÕHl t �_l ` p�eq�à ` h�ql �_l
qdep�qlc` qd̀ oËÕ�[ k_�ÕWd[ q�[ ò �vl r �kl qê ekc
oecdq�kl t ËÕ

@hhl t p�qd̀ o[mepqp�ql �ò pml k_�ah̀ ue] hv�ql
` [^ d�^hè kqÖp�r kenr` �qo[ r j [ �depql ov�[ k_
^r oò kq�k` ` _pÀ

@�o[k c` �l a�qd̀ o[m` r qê �ekq̀ os` kqel kp�` kd[ k^`
qdep�t l og�pr ^d�[p �CAT�pgehhp�t l ogÃ�j ek_ar hk` pp
[k _�p̀ haç̂ l j m[p pel kÃ�̂ l j mh̀ j ` kq[ ov�qd` o[ mè p
[k _�[oq�qd̀ o[mv�ekq̀ os` kqel kpÃ�[ hh�l a�t dê d�^[ k
pr mml oq�pr osesl op�ek�` kc[ cekc�ek�qo[ rj [
mol ^` ppekc�t l ogÀ
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S` osê ` p
W` hhk` pp�^` kq`oÂ�Pol se_` p�[^ ^` pp�ql �prosesl oç̂ ` kq̀ ò _Ã�qo[ rj [ çekal oj ` _�j ` kq[ h�d` [ hqd�p̀ osê ` pÀ

Ik_ese_r [ h� j ` kq[ h� d` [ hqd� ^l r kp` hekcÂ� Eò ` � qd` o[ mv� al o� � � #� j l kqdp� al o� pr osesl op� ek� N` t � J` op̀ v� [ k_
P` kkpvhs[ ke[ �¯Y@MTÖp�hê ` kpr ò �[ ò [ °À

Nr oqr ò �El ot [ o_�_eò ^ql ovÂ�V` qq̀ _�k[ qel k[ h�k` qt l og�l a�qd` o[ mepqp�t dl �pm̀ ^e[ hex` �ek�^l j mh̀ u�qo[ r j [ �[ k_
qo[ aaê gekcÃ�[ k_�mol se_` �p̀ osê ` p�l k�[ �phe_ekc�p̂ [ h̀ Ã�l o�[ q�hl t �kl �^l pqÀ

P` ` o� j ` kql opdemÂ� Bl j m̀ kp[ q̀ p� hes` _� ` um̀ oè k^` � ` um̀ oqp� ql � mol se_` � hl t ç] [ ooè o� ^l j j r keqv� pr mml oq
t eqdl r q�ò nr eoekc�qd` o[ m̀ r qê �` kc[ c` j ` kqÀ

Fol r m� qd` o[ mvÂ� Eò ` � pr osesl oçh̀ _� seoqr [ h� p̀ ppel kp� moej [ oehv� al ^r p̀ _� l k� a[ j ehe[ h� qo[ aaê gekcÀ� @hpl � l aà o
p̀ [ pl k[ h� LFATQ� col r mpÃ� [ k_� [ k� ekçm̀ opl k� � � çt ` ` g� ml qq̀ ov�^` o[ j ê p� mol co[ j � al o� PTSC� pvj mql j
ò _r ^qel kÀ

W` hhk` pp� co[ kqpÂ� Er k_� qd` o[ mv� ^l çm[ vp� al o� l k` � v` [ oÃ� qo[ kpml oq[ qel k� ^l pqp� ql �aol j � p̀ ppel kpÃ� [ k_
mpv^de[ qoê �[ pp̀ ppj ` kqp�al o�l aaê e[ h�_e[ ckl p̀ pÀ

D_r ^[ qel k[ h�` j ml t ` oj ` kqÂ�Dk[] h̀ p�pr osesl op�ql �[ ^dè s` �[ ^[ _` j ê �cl [ hpÀ

D_r ^[ qel k� pr mml oqÂ� @ppepq[k^` � ek� ^l j mh̀ qekc� [ mmhê [ qel k� ò nreò j ` kqpÃ� l ] q[ ekekc� p̂ dl h[ opdempÃ� [ k_
` pq[] hepdekc�_ep[] eheqv�[ ^^l j j l _[ qel kpÀ

D_r ^[ qel k�co[ kqpÂ�E[^ eheq[q �̀eks` pqj ` kq�ek� ` _r^ [ qel k� ] v�ark _ekc �qreqel kÃ� ò kqÃ�^deh_^[ ò Ã�qo[ kpml oq[ qel kÃ
[k _�ekq`ok` q�[^ ^` ppÀ

�

@_sl ^[ ^v�[ k_�h̀ [ _` opdem�_` s` hl mj ` kqÂ�Pol co[j �qd[q�t [p �ò ^` kqhv�h[ r k^d` _�ql �al ^rp �l k�ml hê v�ò al oj À




































































