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'< [ QB� ` � � Q� •
Pê qr o[ �ê l [ k` hl o�] ex[ kqek` �ò mò xekq=�l �al oj =�_epqek^q=�ße�mol ar k_=�_`

[ oq=�ò hecel [ p=Ã�^[ ò �[ �` sl hr [ q�_` ç[ �hr kcr h�p` ^l h̀ hl oÃ�m=pqo>k_r çße

^[ o[ ^q̀ or h�qo[ _eçel k[ h�ße�p` j keaê [ çe[ �pmeoeqr [ h=�mol ar k_=À�@̂ ` pq̀ �l m̀ ò �_`

[ oq=Ã�ò mò x` kq>k_�m̀ �Cl j kr h�Iepr p�Hoepql pÃ�M[ ê [ �Cl j kr hr eÃ�paekçeeÃ�p^` k`

] e] hê ` �ße�` s` kej ` kq̀ �ò hecel [ p` Ã�[ r �fr ^[ q�r k�ol h�` p` kçe[ h�žk�se[ ç[ �] ep` oê ee

l oql _l u` �ße�žk�^ò _ekç[ �^ò ßqek=�žk�[ kp[ j ] hr À

P` kqor �[ �ò [ hex[ �l �ê l [ k=�] ex[ kqek=�[ r q̀ kqê =Ã�` pq̀ �k` ^` p[ o�p=�p` �r oj ` x`

` q[ m̀ �mò ^ep` �ße�p=�p` �r qehex` x` �j [ q̀ oe[ h̀ �pm̀ ^eaê ` Ã�žk�^l kal oj eq[ q̀ �^r

qo[ _eçe[ �ße�q̀ dkê eh̀ �^l kp[ ^o[ q̀ �_` ç[ �hr kcr h�qej mr hr eÀ�@̂ ` pq�pqr _er �žße

mol mr k` �p=�` umhl ò x` �j [ q̀ oe[ h̀ h̀ �k` ^` p[ ò �m̀ kqor �aè ^[ ò �` q[ m=�_ek

mol ^` pr h�_` �mê q[ ò �[ �r k` e�ê l [ k` �] ex[ kqek` Ã�` se_` kçeek_�ej ml oq[ kç[

aè ^=or e[ �_ekqò �[ ^` pq̀ �` h̀ j ` kq̀ �žk�l ] çek` ò [ �r k` e�l m̀ ò �[ r q̀ kqê ` �ße

p` j keaê [ qes` �_ek�mr k^q�_` �s` _` ò �pmeoeqr [ hÀ

Ök�^[ _or h�[ ^` pqr e�pqr _er Ã�sl j �` u[ j ek[ �aè ^[ ò �` q[ m=�[ �mol ^` pr hr e�_`

mê q[ ò �[ �r k` e�ê l [ k` �] ex[ kqek` Ã�žk^` m>k_�^r �mò c=qeò [ �pr ml oqr hr e�ße

aek[ hex>k_�^r �[ _=r c[ ò [ �[ r or hr e�m̀ kqor �[ �` se_` kçe[ �[ pm̀ ^q̀ h̀ �p[ ^ò À�Vl j

eks` pqec[ �žk�_` q[ her �j [ q̀ oe[ h̀ h̀ �al hl peq̀ �m̀ kqor �aè ^[ ò �` q[ m=�ße�sl j

` umhl o[ �p` j keaê [ çe[ �hl o�žk�^l kq̀ uqr h�[ oq̀ e�ò hecel [ p` �] ex[ kqek` Ã�mò ^r j �ße

q̀ dkê eh̀ �pm̀ ^eaê ` �^[ ò �[ _r ^�[ ^` pq̀ �l m̀ ò �h[ �se[ ç=À�@pqà hÃ�sl j �l à oe�l

ej [ cek` �^r moekx=ql [ ò �[ �mol ^` pr hr e�^ò [ qes�ße�[ �p` j keaê [ çè e�pmeoeqr [ h̀

mol ar k_` �[ �[ ^` pql o�l m̀ ò �_` �[ oq=�p[ ^ò À

Poek�žkç̀ h̀ c` ò [ �j [ q̀ oe[ h̀ hl o�k` ^` p[ ò �ße�[ �q̀ dkê ehl o�ej mhê [ q̀ �žk�mê qr o[

ê l [ k` hl o�] ex[ kqek` Ã�[ ^` pq�pqr _er �žße�mol mr k` �p=�^l kqoe] r è �h[ �^l kp` os[ ò [

ße�qo[ kpj eq̀ ò [ �[ ^` pq̀ e�qo[ _eçee�[ oqepqê ` �ße�pmeoeqr [ h̀ �r kê ` Ã�^[ ò �^l kqekr =�p=

ekpmeò �ße�p=�^l k` ^q̀ x` �l [ j ` kee�^r �s[ hl oeh̀ �ße�^ò _ekç[ �^ò ßqek=À

t t t Àqd` l _l ol p[ oqÀolB` o[ p̀ h[ �Ber ^=



Pol ^` pr h�_` �ò [ hex[ ò �[ �r k` e�ê l [ k` �] ex[ kqek` �` pq̀ �r kr h�^l j mh̀ u�ße�mhek�_`

p̀ j keaê [ çè �pmeoeqr [ h=À�I[ q=�^>q̀ s[ �_ekqò �^` h̀ �j [ e�ej ml oq[ kq̀ �` q[ m̀ �_` �hr ^or �žk

^ò [ ò [ �r k` e�ê l [ k` �] ex[ kqek` Â

� [ � N� •O
@h̀ c` ò [ �r kr e�j l _` h�_l oeq�pe�^l ò ^q

m̀ kqor �[ �ò [ hex[ �ê l [ k[ Ã�mò ^r j �pe

pq[ ] eheò [ �^ol j [ qê ee�pe�qemr oehl o�_` �^r hl oe

al hl peq̀ À

� [ � N� •P

Pò c=qeò [ �pr ml oqr hr eÃ�[ �] h[ qr hr e�ê l [ k` e

pe�mò m[ o[ ò [ �hr e�^r �cor k_À

� [ � N� •Q

� [ � N� •R

� [ � N� •S

@r or h�fl [ ^=�r k�ol h�` p̀ kçe[ h�žk�ê l [ k` h̀

] ex[ kqek` Ã�pej ] l hex>k_�hr j ek[ �_esek=À

T` dkê e�_` �[ r oeò �ße�q̀ dkê e

_` �j l _` h[ ò �[ �[ r or hr eÀ

� [ � N� •T

@mhê [ ò [ �^r hl oehl oÃ�pe�ò [ hex[ ò [ �q̀ dkê [ �

[ �` h̀ j ` kq̀ hl o�ê l [ k` eÀ

� [ � N� •U

V` okep[ ò [ �ê l [ k` e

� [ � N� •V

Rr c=^er k` [ �ße�^l kp[ ^o[ ò [ Â

Ök�qej mr h�ße�_r m=�aek[ hex[ ò [ �ê l [ k` eÃ

[ oqepqr h�ße�^l j r keq[ q̀ [ �ml q�p=�p̀ �ol [ c` �ße

p=�^l kp[ ^ò �l m̀ o[ �m̀ kqor �[ çe�^l kà oe�l

p̀ j keaê [ çè �pmeoeqr [ h=�mol ar k_=À

@̂ ` pq̀ �` q[ m̀ �pr kq�_l [ o�l �p̂ r oq=�mò x` kq[ ò �[ �mol ^` pr hr e�^l j mh̀ u�_` �ò [ hex[ ò �[

r k` e�ê l [ k` �] ex[ kqek` À�Eè ^[ ò �` q[ m=�ej mhê =�l �j r k^=�[ q̀ kq=Ã�mò ^exè �ße�_` sl q[ j ` kqÃ

^r �p̂ l mr h�_` �[ �^ò [ �l �l m̀ o=�_` �[ oq=�^[ ò �qo[ kpj eq̀ �žkç̀ h̀ pr oeh̀ �ò hecel [ p̀ �ße�pmeoeqr [ h̀

mol ar k_` �pm̀ ^eaê ` �qo[ _eçè e�] ex[ kqek` À

t t t Àqd` l _l ol p[ oqÀolB` o[ p̀ h[ �Ber ^=

C` p` kr h�ê l [ k` eÃ�ò [ hex[ ò [ �j l _` h̀ hl o

m̀ �cor k_À�L[ �C` p̀ kr h�ê l [ k` eÃ

qo[ kpmr k` ò [ �hr e�ße�^l ò ^q[ ò Ã

žk^[ _o[ ò [ �m̀ �pr mo[ a[ ç[ �ße�` h̀ j ` kq̀ �_`

^l j ml xeçè À

@mhê [ ò [ �pqo[ qr hr e�_` �[ r oÃ�@URIRD@

ê l [ k` eÀ



t t t Àqd` l _l ol p[ oqÀolB` o[ p̀ h[ �Ber ^=

N»ã�ù	 •¥•ö	 �»¥•öêùãË•ù»¥ÜË ¥ù»¥•	 ã»Ë•Ë² ê¥ã»]•Ëã•¥² »ý� •ý� 	 · Ë	 •� »Ë•ù»Å¥ýË•�ê� •² »
¥Ë•ã»� êË»]•ýË•² »•ý»•ÄêÜêý»� �»•Ëã•öù» »ã� ]•Ëã•â ê· •ýö»² ËÄË² •ö»ã�ù	 •öË² � 	 ù¥•· »
Ë² ê¥ã»•±Ë ¥ã�Ëã»]•Ëã•ÄË»² ¥ù»•»�¥ö¥•· »•ù»¥ÜË ¥ù»•¥•¥² »ý�»Ë¥]•· »•Ü¥•² »Ü»•â ¥Ë
¥² ² »ýË±ËÜ»•Ü¥•² »Ü»•â ¥Ë•ý² 	 â ö»•ýË•â ¥Ë•öù»�Ëê¥ý»\

Q� � 5'w� Q� � •̀ < � ' •' � B� < �



NO
El hl peò [ �h̀ j kr hr e�^[ �pr ml oq�m̀ kqor �ê l [ k` �` pq̀ �l �qo[ _eçè �s` ^d` �ße�ej ml oq[ kq=

žk�[ oq[ �] ex[ kqek=À�@h̀ c` ò [ �ße�mò c=qeò [ �[ q̀ kq=�[ �] h[ qr hr e�_` �h̀ j k�a[ ^�m[ oq̀ �_ek

mol ^` pr h�_` �^ò [ ò �[ �r k` e�ê l [ k` �[ r q̀ kqê ` Ã�ò pm̀ ^q>k_�qo[ _eçe[ �ße�q̀ dkê eh̀

^l kp[ ^o[ q̀ �_` ç[ �hr kcr h�qej mr hr eÀ

P` kqor �pr ml oqr h�ê l [ k` e�p` �al hl p` ßq̀ �žk�c` k` o[ h�] h[ qr h�_` �h̀ j k�_` �q̀ eÃ�] ek` �ò [ hex[ q

^r �m̀ k` �qo[ kps` op[ h̀ À

C` �[ p` j ` k` [ Ã�p` �j [ e�al hl p` ßq̀ �m̀ kqor �ê l [ k` �MCEçr hÀ

Dpq̀ �r k�qem�_` �mh[ ^[ fÃ�_[ o�žk�hl ^�_` �[ �ae�a[ ] oê [ q�_ek�pqo[ qr oe�_` �h̀ j k�[ ß̀ x[ q̀ �žk

pqo[ qr oeÃ�MCE�` pq̀ �al oj [ q�_ek�ae] ò �_` �h̀ j k�ße�o=ßek=�[ chr qek[ kq=�^l j moej [ q̀ �pr ]

mò per k` �j [ ò �ße�h[ �q̀ j m̀ o[ qr oe�oe_ê [ q̀ À

@ê e�pr kq�^>q̀ s[ �[ pm̀ ^q̀ �ej ml oq[ kq̀ �_` pmò �MCEÂ

Bl j ml xeçè À�MCE�` pq̀ �a[ ] oê [ q�_ek�ae] ò �_` �h̀ j kÃ�_` �l ] ê ` eÃ�mol s` keq̀ �_ek

^d` ò pq̀ [ �_` �^l keà ò Ã�^r j �[ o�ae�] o[ _r h�ße�mekr hÀ�@̂ ` pq̀ �ae] ò �pr kq�[ j ` pq̀ ^[ q̀ �^r

o=ßek=�[ chr qek[ kq=Ã�^[ ò �h̀ �h̀ [ c=�žj mò r k=À�@̂ ` pq�mol ^` p�_` �a[ ] oê [ çè �^ò ` [ x=�r k

j [ q̀ oe[ h�r keal oj Ã�^r �l �_` kpeq[ q̀ �j ` _è Ã�_` �[ ê e�ße�kr j ` h̀ �p=r À

Cej ` kper keÀ�Ah[ qr oeh̀ �m̀ kqor �ê l [ k` �pr kq�c=peq̀ �[ pq=xe�_` f[ �mò m[ o[ q̀ Ã�h[ �_eà oeq̀

_ej ` kper keÀ�R` ^l j [ k_[ ò [ �j ` [ �[ o�ae�pž�al hl peçe�j =oej e�] ek` �mol ml oçel k[ q̀ Ã�m̀ kqor �[

^ò [ �l �ê l [ k=�` ^dehe] o[ q=À

; � [ � Q' � 5� 5� • B5BU'[ � •N� < [ Q̀
NQ� ! � [ 'Q� � •Ù NBQ[ ` 5` '
' � B� < � '•k
 5� [ ` 5` ' l

t t t Àqd` l _l ol p[ oqÀolB` o[ p̀ h[ �Ber ^=



� S
� �^j �u�� � ^j

� R
� � ^j �u�� �^j �

� Q
� � ^j �u�� � ^j �

� P
� � ^j �u�� � ^j �

� O
� � ^j �u�� � ^j �

� N
� � ^j �u�� � � ^j �

� � �^j �u�� � �^j � � � �^j �u�� � �^j �

t t t Àqd` l _l ol p[ oqÀolB` o[ p̀ h[ �Ber ^=



P` kqor �[ ^` [ pq[ �` q[ m=�[ s` j �k` sl è
_` �r oj =ql [ ò h̀ �j [ q̀ oe[ h̀ Â

ï�L` j kr h�ê l [ k` e
ï�P>kx[ �_` �ek�p[ r �qeal k
ï�Po[ a�_` �^ò q=�aek=
ï�Bh̀ e�¯̂ h̀ e�_` �è mr ò Ã�^h̀ e�_` �l [ p̀ Ã
^h̀ e�_` �m̀ pq̀ °�p[ r �c` h[ qek=�[ hej ` kq[ o=

F` h[ qek[ �[ hej ` kq[ o=�` pq̀ �j [ e
p̀ kpe] eh=�h[ �q̀ j m̀ o[ qr oe�oe_ê [ q̀
¯m̀ pq̀ �� � �co[ _` °Ã�_[ o�` pq̀ �j [ e
[ ^^` pe] eh=�ße�a=o=�j eol pÀ

C` �[ p̀ j ` k` [ Ã�s` e�[ s` [ �k` sl è �_` �Â
r k�^r qq̀ oÃ�l �m̀ kpr h=�j [ e�h[ q=Ã�l
^[ oq̀ h=�p[ r �^[ o_�¯m̀ kqor �aekep[ ò °��p[ r
r k�ekpqor j ` kq�_ek�^[ r ^er ^�m̀ kqor
k` q̀ xeò [ �pqo[ qr oehl o�_` �cor k_À

S` �ml [ q̀ �al hl pe�ße�ßm[ ^hr h�_[ ^=
col pej ` [ �cor k_r hr e�` pq̀ �j [ e�j [ ò À

L[ �aek[ hr h�[ mhê =oee�pqo[ qr oehl o�_`
cor k_Ã�[ ^` pq[ �p̀ �aekep̀ [ x=�^r �col pej e
s[ oe[ ] eh̀ �_` �pj eocd` hÃ�_` �h[ �� � � �h[
� � � � �co[ kr h[ çè À

NQ� ! � [ 'Q� �
U` NBQ[ ` 5` '^
! Q` < � ` ' Q� �



NP
Ök�[ ^` [ pq=�` q[ m=�pq[ ] ehej �j l _` hr h�al hl peq�m̀ kqor �[ �ò [ hex[ ò [
ê l [ k` eÃ�m̀ kqor �^[ ò �žçe�ò ^l j [ k_�al hl peò [ �r kl o�ê l [ k` �] ex[ kqek`
s` ^de�] ek` �ò [ hex[ q̀ �ße�^r �_` p` kr h�al [ oq̀ �^h[ o�` u` ^r q[ qÀ�

; � [ � Q' � 5� 5� • B5BU'[ � •N� < [ Q̀
NQ� ! � [ 'Q� � •� � U� < ` 5` '•' � B� < � '

t t t Àqd` l _l ol p[ oqÀolB` o[ p̀ h[ �Ber ^=



@̂ ` pq̀ �ê l [ k` Ã�s` ^deÃ�^[ kl kê ` �[ r �al pq�` u` ^r q[ q̀ �žk�^l kal oj eq[ q̀ �^r �ò cr he

pm̀ ^eaê ` �ße�^l ks` kçee�[ oqepqê ` �pq[ ] eheq̀ �žk�qo[ _eçe[ �] ex[ kqek=À

Poekqò �^` h̀ �j [ e�ej ml oq[ kq̀ �_l ^r j ` kq̀ �[ h̀ �qo[ _eçè e�ê l [ k` e�] ex[ kqek` �` pq̀

B@NONUL�� � À

B[ kl kr h�� � �[ h�^` hr e�_` ç[ h�� [ mq̀ h̀ [ �Sekl _�D̂ r j ` kê Ã�^r kl p^r q�ße�pr ] �kr j ` h̀ �_`

^` hr e�_` ç[ h�Cl eh̀ [ �Sekl _�_` �h[ �Nê ` ` [ � ž̄k�[ kr h�� � � �_ÀHoÀ°Ã�` pq̀ �r k�_l ^r j ` kq

ej ml oq[ kq�žk�^` ` [ �^` �moes` ßq̀ �s` k` o[ ò [ �ê l [ k` hl o�žk�qo[ _eçe[ �^ò ßqek=�l oql _l u=À

@̂ ` pq�pekl _�[ �[ sr q�hl ^�m̀ kqor �[ �pl hr çel k[ �_epmr q[ �ê l kl ^h[ pq=�^[ ò �[ �[ à ^q[ q

Aep` oê [ �qej m�_` �j [ e�j r hq̀ �_` ^` kee�ße�[ �^l kaeoj [ q�ej ml oq[ kç[ �ße�h̀ c[ heq[ q̀ [ �s` k` o=oee

ê l [ k` hl o�žk�Aep` oê =À

B[ kl kr h�� � �[ h�^` hr e�_` ç[ h�� [ mq̀ h̀ [ �Sekl _�D̂ r j ` kê �p` �ò à o=�h[ �s` k` o[ ò [

ê l [ k` hl o�ße�[ aeoj =�žk�j l _�` umhê eq�^=�s` k` o[ ò [ �[ ^` pql o�ò mò x` kq=oe�p[ ^ò �` pq̀

[ ^^` mq[ ] eh=�ße�žk�^l kal oj eq[ q̀ �^r �žks=ç=qr oeh̀ �^ò ßqek` À

@̂ ` pq[ �[ aeoj =Ã�žk�m[ oq̀ Ã�r oj =ql [ ò h̀ Â

ÕÖk�^l kal oj eq[ q̀ �^r �mo[ ^qê [ �Aep` oê ee�Saekq̀ �[ �hr e�Hoepql pÃ�sl j �p=o] =ql oe�^r

s` k` o[ çè �ql [ q̀ �ê l [ k` h̀ �^` h̀ �s` k` o[ q̀ �[ h̀ �M>kqr eql or hr e�kl pqor �ße�[ h̀ �paekçehl o�p=eÀ

Tl çe�^` e�^[ ò �sl o�p=�h̀ �s[ _=�ße�p=�p` �žk^dek` �hl o�qò ] r è �p=�h̀ �p=or q̀ �ße�p=�p` �žk^dek`

hl oÃ�ße�p=�h̀ �^ekpq̀ [ p^=�ße�p=�h̀ �p=or q̀ �^r �ql [ q=�^ekpq̀ [ �hl o�ße�p=�h̀ �[ ß̀ x` �m̀ pq̀ �ql qÃ

žk�^[ p` �ße�žk�_or j r oeÀ�Ooê ek` �kr �h̀ �p=or q=�ße�kr �p` �žk^dek=�hl oÃ�[ ^` hr e�l j �e�p` �s[

oe_ê [ �[ k[ q̀ j [ �¯̀ u^l j r kê [ ò [ °�_` �^=qò �Sekl _ÀÕ

@̂ ` pq�^[ kl k�pr ] heke[ x=�ej ml oq[ kç[ �ße�h̀ c[ heq[ q̀ [ �s` k` o=oee�ê l [ k` hl oÃ�mr k>k_�^[ m=q

^l kqol s` op` e�ê l kl ^h[ pq̀ �^[ ò �k` c[ �[ ^` [ pq=�mo[ ^qê =À�Ök�r oj [ �[ ^` pqr e�pekl _Ã

s` k` o[ ò [ �ê l [ k` hl o�[ �_` s` keq�l �m[ oq̀ �^` kqo[ h=�[ �qo[ _eçè e�^ò ßqek` �l oql _l u` �ße�` pq̀

žk�^l kqekr [ ò �mo[ ^qê [ q=�žk�Aep` oê =À

t t t Àqd` l _l ol p[ oqÀolB` o[ p̀ h[ �Ber ^=



M[ q̀ oe[ h̀ h̀ �k` ^` p[ ò �ò [ hex=oee�_` p` kr hr e�ê l [ k` e�pr kqÂ

ï�Bò el k�j ` ^[ kê �HA�p[ r �AÄ

ï�Bò el k�j ` ^[ kê �^r �[ ^�žk�s>oa�p[ r �l oê ` �ekpqor j ` kq�[ p^r çeq�m̀ kqor �xc>oe[ q�

¯ml [ q̀ �ae�al hl peq�s>oar h�^l j m[ pr hr e°Ä

ï�Tor p[ �_` �^l j m[ p�^r �qo=c=ql o�_` �^r hl [ ò �m̀ kqor �[ r ò l h̀ Ä

ï�Fr j [ �_` �ßq̀ opÄ

ï�H>oqè �_` �^[ ĥ Ä

ï�H>oqè �_` �ek_ecl �k` [ co=�_` �^[ o] l kÄ

ï�A[ k_=�[ _` xes=�_` �d>oqè Ä

ï�Rech=À

Ök�^[ xr h�žk�^[ ò �_` p` kr h�ê l [ k` e�m̀ �^[ ò �_l ò pqe�p=�l �ò [ hex` xeÃ�žh�a[ ^e�^r �j >k[

he] ` o=Ã�` pq̀ �al [ oq̀ �ej ml oq[ kq�p=�aee�[ q̀ kq�h[ �žk^[ _o[ ò [ �žk�pr mo[ a[ ç=�ße�` ^dehe] or h

_ekqò �pm[ qer h�mhek�ße�cl hÀ�@̂ ` [ pq[ �l à o=�` ^dehe] or h�pe�[ oj l ke[ �ê l [ k` e�q[ h̀ À

C[ ^[ �žkp=�` pqe�h[ �žk^` mr qr h�_or j r hr e�q=r Ã�al hl p` ßq̀ �al [ e[ �_` �^[ ĥ Ã�m̀ �^[ ò �[ e

qo[ kpmr p�_` p` kr hÃ�p[ r �ek_ecl Ã�a=o=�p=�žçe�a[ ^e�mol ] h̀ j ` �^=�žk��à hr h�[ ^` pq[ �^l mè xeÀ

Dpq̀ �kl oj [ h�h[ �žk^` mr q�p=�q̀ �al hl p` ßqe�_` �` um̀ oè kç[ �mê ql oehl o�s` ^de�ße�[ �ê l [ k` hl o

] ek` �ò [ hex[ q̀ À�@̂ ` [ pq[ �` pq̀ �pe�e_` ` [ �žks=ç=oeeÀ

C` p` kr h�qo[ kpmr pÃ�l oê r j �` pq̀ �[ ml e�ò a=^r q�^r �j >k[ �he] ` o=Ã�m̀ kqor �žkç̀ h̀ c` ò [

` u[ ^q=�[ �al oj ` hl o�pe�hekeehl oÀ�@̂ ` [ pq=�mo[ ^qê =�q̀ �s[ �[ fr q[ �p=�žçe�l ] eßkr è ßqe�j >k[ �^r

_` p` kr h�] ex[ kqek�ße�p=�q̀ �m̀ oà ^çel k` xeÀ

C` �[ p` j ` k` [ �q̀ �s[ �[ fr q[ �p=�m=pqò xe�^>q�j [ e�] ek` �j l _` hr h�ße�^[ o[ ^q̀ or h�] ex[ kqek�[ h

ê l [ k` eÀ

El [ oq̀ �ej ml oq[ kqÆ

Cr m=�[ mhê [ ò [ �_` p` kr hr e�^r �^[ ĥ �p[ r �ek_ecl Ã�ql qr h�p` �ò a[ ^` �^r �j >k[ �he] ` o=Ã

m̀ kqor �[ �^ò [ �` umò pe[ �^demr hr eÃ�[ ß̀ x[ ò [ �^l ò ^q=�[ �hekeehl o�ße�a[ h_r oehl oÃ�_`

[ p` j ` k` [ �[ �xl k` h̀ �_` �r j ] o=�ße�hr j ek=À

t t t Àqd` l _l ol p[ oqÀolB` o[ p̀ h[ �Ber ^=



NO

NQ

Q»ýö»² �¥ù»¥•�ù¥· Ë�Ë»Ë
I^l [ k` h̀ �] ex[ kqek` �[ r �r k�p̀ q�pm̀ ^eaê �_` �^r hl oe�ße�^l ks` kçee
ê l kl co[ aê ` À�@oqeßqee�qò ] r è �p=�ò pm̀ ^q̀ �[ ^` pq̀ �qo[ _eçee�ße�p=
al hl p̀ [ p̂ =�^r hl oeh̀ �qo[ _eçel k[ h̀ �m̀ kqor �[ �j ` kçek` �[ r q̀ kqê eq[ q̀ [ �ße
p̀ j keaê [ çe[ �ê l [ k` eÀ

NP � ËýöêãË±ËÜË�¥�»¥•² 	 ÜêùËÜêù
Uk` l oeÃ�[ kr j eçe�mecj ` kçe�p[ r �^r hl oe�qo[ _eçel k[ he�ml q�ae�cò r �_`
c=peq�p[ r �ml q�ae�^l pqepeql oeÀ�@oqeßqee�ml q�žkq>j mek[ �_eaê r hq=çe�žk
l ] çek` ò [ �r kl o�^r hl oe�pm̀ ^eaê ` Ã�žk�pm̀ ^e[ h�žk�hl ^[ çee�c` l co[ aê `
r k_` �j [ q̀ oe[ h̀ h̀ �qo[ _eçel k[ h̀ �ml q�ae�hej eq[ q̀ À

; � [ � Q' � 5� 5� • B5BU'[ �
N� < [ Q̀ •N' � [ ` Q� •' � B� < � '•

� ` 5BQ' 5� •Y' •j BNU� � ` �

@oqeßqee�^[ ò �mê q̀ [ x=�ê l [ k` �žkq>j mek=�r k` l oe�_es` op` �mol ] h̀ j ` �[ qr k^e�^>k_�sek`

sl o] [ �_` �^r hl oeh̀ �r qehex[ q̀ �žk�ò [ hex[ ò [ �[ ^` pql o�l m̀ ò �p[ ^ò À

I[ q=�^>q̀ s[ �_ekqò �mol ] h̀ j ` h̀ �^l j r k` �^r �^[ ò �p` �ml q�^l kaor kq[ Â

t t t Àqd` l _l ol p[ oqÀolB` o[ p̀ h[ �Ber ^=



NQ � êâ ö¥�Ë±ËÜË�¥�»¥•² 	 ÜêùËÜêù

@j ` pq̀ ^[ ò [ �ße�[ mhê [ ò [ �^r hl oehl o�ml q�ae�^l j mhê [ q̀ Ã�_` l [ ò ^`
[ kr j eq̀ �^r hl oe�ml q�p=�kr �p̀ �ml qoes` [ p̂ =�] ek` �^r �[ hq̀ h̀ �p[ r �ml q�p=
c` k` ò x` �kr [ kç̀ �k` _l oeq̀ À�@oqeßqee�qò ] r è �p=�[ e] =�coef=�p=�l ] çek=
^r hl oe�^l kpepq̀ kq̀ �ße�p=�r oj ` x` �q̀ dkê e�pm̀ ^eaê ` �m̀ kqor �[ �l ] çek`
ò xr hq[ q̀ �_l oeq̀ À

NR U�¥±ËÜË�¥�»¥•² 	 ÜêùËÜêù•Îã•�Ëâ ö

Br hl oeh̀ �al hl peq̀ �žk�ê l [ k` �qò ] r è �p=�aè �_r o[ ] eh̀ �ße�p=�ò xepq̀
qò ^` oee�qej mr hr eÀ�Uqehex[ ò [ �r kl o�j [ q̀ oe[ h̀ �_` �^[ heq[ q̀ �ekà oel [ o=
p[ r �[ �mecj ` kçehl o�^[ ò �p̀ �ml q�` pql j m[ �p[ r �_` q̀ oel o[ �žk�qej m
ml [ q̀ �_r ^` �h[ �_` q̀ oel o[ ò [ �ê l [ k` e�žk�qej mÀ

NS NË² � 	 ù¥•ö»•ÄêË�§•· »•¥	 ù

Uk` l oe�žkq>j mek=j �mol ] h̀ j ` �žk�ò [ hex[ ò [ �p̂ oepr hr e�m̀ �al eç=À�Dr
[ j �[ h̀ p�p=�al hl p̀ p̂ �^r hl [ ò [ �[ ^oehê =�m̀ kqor �p̂ oè ò [ �m̀ �al eç=�_`
[ r oÀ�@̂ ` [ pq[ �moek_` �al [ oq̀ �] ek` Ã�_[ ^=�kr �[ ò �j r hq=�[ m=�ße�[ _` o=
al [ oq̀ �] ek` À

NT Q»ýö»² �¥ù»¥•Ë² êãêÅù¥ÄË»Ë

I^l kl co[ ae[ �pm̀ ^eaê =�[ �paekçehl o�ße�p̂ ` k` h̀ �ò hecel [ p̀ �qò ] r è �p=�aè
ò pm̀ ^q[ q̀ �^r �mò ^exè À�Fò ß̀ heh̀ �žk�moesekç[ �^r hl oehl o�p[ r �_` q[ heehl o
ml q�[ à ^q[ �p̀ j keaê [ çe[ �pmeoeqr [ h=�[ �ê l [ k` eÀ

t t t Àqd` l _l ol p[ oqÀolB` o[ p̀ h[ �Ber ^=



� ` 5BQ'5� •[ � ; N� Q�

@̂ ` pq̀ �^r hl oe�pr kq�m̀ �] [ x[ �_` �[ m[ Ã�pr kq�al [ oq̀ �] r k` �j [ e�[ h̀ p�m̀ kqor �ek^` m[ ql oeÃ
_` l [ ò ^` �ml q�ae�[ j ` pq̀ ^[ q̀ �^r �` j r hpe[ �_` �l r �pe�[ r �l �^l kpepq̀ kq[ �_` pqr h�_` �ahr e_[ �pe
l m[ ^[ À�Sr kq�r pl o�[ ] pl o] eq̀ �_` �pr ml oqr h�_` �mo[ a�_` �^ò q[ Ã�_[ o�pr kq�p̀ kpe] eh̀ �h[ �hr j ek[
pe�r j e_eq[ q̀ À

@s[ kq[ fr h�` pq̀ �^[ �pr kq�[ ^^` pe] eh̀ �^[ �pe�^l pq�pe�ml q�ae�al hl peq̀ �^r �pr ^^` p�h[ �ek^` mr qr h
_or j r hr e�kl pqor �ek�ê l kl co[ aè À

Pol ] h̀ j ` h̀ �h̀ c[ q̀ �_` �^r hl oe�žk�ò [ hex[ ò [ �ê l [ k` hl o�k` ^` peq=�moê ` m̀ ò Ã�` um̀ oè kç=

ße�ò pm̀ ^q[ ò [ �qo[ _eçè e�ê l kl co[ aê ` À�@oqeßqee�qò ] r è �p=�aè �[ q̀ kçe�h[ �_` q[ heeÃ�p=

al hl p` [ p^=�j [ q̀ oe[ h̀ �_` �^[ heq[ q̀ �ße�p=�[ e] =�coef=�p=�^ò ` x` �l m̀ ò �^[ ò �p=�qo[ kpj eq=

p` j keaê [ çee�ò hecel [ p` �mol ar k_` �ße�p=�ò xepq̀ �qò ^` oee�qej mr hr eÀ

t t t Àqd` l _l ol p[ oqÀolB` o[ p̀ h[ �Ber ^=



t t t Àqd` l _l ol p[ oqÀolB` o[ p̀ h[ �Ber ^=

� ` 5BQ'5� •� � Q'5' � �

Sr kq�l �s[ oe[ kq=�mò à o[ q[ �_` �al [ oq̀ �j r hqe�mê ql oeÀ�@̂oehê ` h̀ �_` �^[ heq[ q̀ �] r k=�m̀ oj eq
ò [ hex[ ò [ �r kl o�qò ^` oe�al [ oq̀ �r ßl [ ò �žkqò �ql kr oeÀ

Br hl oeh̀ �[ ^oehê ` �pr kq�sl mp̀ h̀ �l ] çekr q̀ �moek�[ j ` pq̀ ^r h�mecj ` kçehl o�^r �r k�he[ kq�m̀
] [ x=�_` �` j r hpè �[ ^oehê =�m̀ �] [ x=�_` �[ m[ À�P[ oqê r h[ oeq[ q̀ [ �^r hl oehl o�[ ^oehê ` �^l kpq=�žk
[ ^` ` [ �^=�l �_[ q=�r p̂ [ q̀ Ã�` h̀ �_` sek�ekpl hr ] eh̀ �žk�[ m=Ã�al oj >k_�l �m̀ hê r h=�` h[ pqê =Ã
mr q̀ okê �[ _` ò kq=�h[ �pr ml oqÀ�C` �a[ mqÃ�_r m=�r p̂ [ ò Ã�[ ^` pq̀ �^r hl oe�pr kq�al [ oq̀ �cò r �_`
` hej ek[ qÀ

C` �[ p̀ j ` k` [ Ã�` h̀ �pr kq�al [ oq̀ �_` p�r qehex[ q̀ �ße�m̀ kqor �mê qr o[ �m̀ �m>kx=�ße�m̀ ò q̀ À
C` x[ s[ kq[ fr h�` pq̀ �^=�[ ^` pq̀ [ �p̀ �r pr ^=�ò m̀ _` �ße�kr �ml q�ae�ò al hl peq̀ À
O�^r hl [ ò �_` f[ �mò m[ o[ q=Ã�p̀ �r pr ^=�ò m̀ _` �[ ß[ �žk^>q�qò ] r è �p=�aee�_` pqr h�_` �o[ me_�žk
[ mhê [ ò [ �pqo[ qr oehl o�_` �^r hl [ ò À

B` h̀ �j [ e�r xr [ h̀ �^r hl oe�[ ^oehê ` �ße�h[ �r k�^l pq�[ ^^` pe] eh�pr kq�^` h̀ �_` �h[ �POLYBOLORÀ



N'! ; � < _'•U'< [ � [ ' � ' •Y'•N'! ; � < _'
< � [ ` Q� 5'

Pecj ` kçee�pr kq�^` e�j [ e�ek_ê [ çe�žk�l oê ` �à h�_` �qem�_` �mê qr o=À�Pecj ` kçee�[ r �l �s[ oè q[ q̀

j [ ò �_` �kr [ kç̀ Ã�ße�ml q�ae�[ j ` pq̀ ^[ çe�^r �l �j r hçej ` �_` �he[ kçe�p[ r �j ` _er j r oeÀ

Pecj ` kçee�p` �ml q�al hl pe�žk�[ j ` pq̀ ^�_` �` j r hpè �_` �l r Ã�[ ^ovhê Ã�r h̀ eÃ�o=ßekeÀ

Ök�q̀ dkê [ �IBO@NDIÃ�mecj ` kçee�pr kq�^` e�j [ e�ml qoeseçeÃ�^=^e�l à o=�ml pe] eheq[ q̀ [ �_` �[

hr ^o[ �^r �l �^l kpepq̀ kç=�al [ oq̀ �aek=�ße�^r �l �mr q̀ ò �j [ ò �_` �[ ^l m̀ oeò À�C` �[ p` j ` k` [

aeek_�al [ oq̀ �^l k^` kqo[ çe�p` �al hl p` p^�^[ kqeq=çe�al [ oq̀ �j ê eÀ

P` kqor �q̀ dkê [ �ê l [ k` e�mecj ` kçee�pr kq�[ j ` pq̀ ^[ çe�^r �` j r hpè �_` �l r Ã�žk�^[ kqeq[ q̀ [

k` ^` p[ o=�m̀ kqor �[ �p` �ò [ hex[ �al [ oq̀ �] ek` �h̀ c=qr o[ �_ekqò �m[ oqê r h̀ �ße�pr ml oqÀ

El [ oq̀ �^l k^` kqo[ çe�pe�al [ oq̀ �] r ke�pr kq�mecj ` kçee�^dej ê e�m̀ �] [ x=�_` �^[ _j er À

t t t Àqd` l _l ol p[ oqÀolB` o[ p̀ h[ �Ber ^=



NOT•

C` ße�hr ^ò x�^r �mecj ` kçe�_ek�� � � � Ã�kr �[ j �ò r ßeq�m>k=�[ ^r j �p=�aek[ hex` x�� � � �c�_`
mecj ` kqÃ�[ mol [ m̀ �_ek�kê e�l �^r hl [ ò À�Cek�[ ^` pq�j l qes�[ j �j [ e�_=or eq�_ek�` eÃÁÀ̂[ �p[ �ml q
^r j m=o[ �[ hçeeÁÆ

V=�ò ^l j [ k_�al hl peò [ �mecj ` kçehl oÃ�_` ße�r kee�_ekqò �` e�pr kq�j [ e�^l pqepeql oeÃ�mr q̀ çe�hr [
_l [ o�^r hl oeh̀ �moek^em[ h̀ �ße�m̀ �^` h̀ �j [ e�_` p�al hl peq̀ Ã�ße�žk�^[ kqeq=çe�j [ e�j ê eÀ�R̀ xr hq[ q̀ h̀
l ] çekr q̀ �pr kq�ò j [ ô [ ] eh̀ �ße�j ` oeq=�[ ^` pq�` al oqÀ

Pecj ` kçee�p̀ �al hl p̀ p̂ �_` �[ p̀ j ` k` [ �ße�m̀ kqor �mê qr o[ �žk�aò p̂ =À

B` e�j [ e�r qehex[ çe�mecj ` kçeÃ�ße�al [ oq̀ �] r keÃ�` r �že�mol ^r o�_` �m̀ �peq̀ çr h
M[ c[ xek�j [ q̀ oe[ h̀ �_` �mê qr o[ �pe�ò pq[ r o[ ò � āl eq[ _` [ r oj [ c[ xekÀol °

t t t Àqd` l _l ol p[ oqÀolB` o[ p̀ h[ �Ber ^=



NO [ Ëö	 ùË•· »•ö»ãý	 Ü»
Duepq=�j [ e�j r hq̀ �qemr oe�_` �m̀ kpr h̀ �^[ ò �ml q�ae�al hl peq̀ �žk�mê qr o[
ê l [ k` hl oÀ�B` h̀ �j [ e�^l j r k` �ek^hr _�m̀ kpr h̀ �^r �m=o�_` �] r opr ^Ã
m̀ kpr h̀ �_` �ml ô �p[ r �] exl kÃ�m̀ kpr h̀ �pekq̀ qê ` �ße�m̀ kpr h̀ �_ek�m=o
_` �s` s` oeç=À�Eè ^[ ò �qem�_` �m̀ kpr h=�[ ò �^[ o[ ^q̀ oepqê e�pm̀ ^eaê `
^[ ò �že�a[ ^�ml qoeseq̀ �m̀ kqor �[ kr j eq̀ �[ pm̀ ^q̀ �[ h̀ �ê l [ k` eÀ

NP  êùâ ¥•ö»ãý	 Ü»Üêù
P` kpr h̀ h̀ �m̀ kqor �ê l [ k` �ml q�[ s` [ �_eà oeq̀ �al oj ` Ã�^r j �[ o�ae
m̀ kpr h̀ �ol qr k_` Ã�mh[ q̀ Ã�l ] hê ` �ße�m̀ kpr h̀ �^r �s>oa�aekÀ�El oj [
m̀ kpr h̀ e�ekahr ` kç̀ [ x=�j l _r h�žk�^[ ò �heke[ �p[ r �^r hl [ ò [ �` pq̀
[ mhê [ q=�m̀ �pr mo[ a[ ç=À

N� < Ù 5� 5� •< � � � U� Q�

t t t Àpeq̀ r hq[ r Àol[ kk` �j [ oè �[ kql ek` qq̀

P` kpr h̀ h̀ �al hl peq̀ �žk�q̀ dkê [ �_` �mê qr o=�[ �ê l [ k` hl o�pr kq�r k` hq̀ �` p` kçe[ h̀ �m̀ kqor

[ oqeßqeÃ�_` l [ ò ^` �[ ^` pq̀ [ �^l kqoe] r è �h[ �^ò [ ò [ �_` q[ heehl o�mò ^ep` �ße�h[ �[ mhê [ ò [

^r hl oehl o�žk�j l _�^l ò pmr kx=ql oÀ�@h̀ c` ò [ �m̀ kpr h̀ e�ml qoeseq̀ �` pq̀ �^or ^e[ h=�žk

mol ^` pr h�_` �ò [ hex[ ò �[ h�r k` e�ê l [ k` À

I[ q=�^>q̀ s[ �[ pm̀ ^q̀ �ej ml oq[ kq̀ �_` pmò �m̀ kpr h̀ h̀ �al hl peq̀ �žk�mê qr o[ �ê l [ k` hl oÂ



NQ ; §ùËâ »¥•ö»ãý	 Ü»Üêù
Cej ` kper k` [ �m̀ kpr h̀ hl o�ml [ q̀ �s[ oe[ �_` �h[ �al [ oq̀ �pr ] çeò �h[ �al [ oq̀
col [ p=À�M=oej ` [ �m̀ kpr h̀ e�` pq̀ �p̀ h̀ ^q[ q=�žk�ar k^çè �_` �_` q[ heeh̀ �m̀
^[ ò �[ oqepqr h�h̀ �_l ò ßq̀ �m̀ kqor �ê l [ k[ �p[ À�P` kqor �_` q[ hee�aek` Ã�p̀
al hl p̀ p̂ �m̀ kpr h̀ �^r �s>oa�pr ] çeò Ã�e[ o�m̀ kqor �[ ^l m̀ oeò [ �j [ e�j [ ò
[ �pr mo[ à ç̀ eÃ�p̀ �al hl p̀ p̂ �m̀ kpr h̀ �j [ e�j [ oeÀ

NR ; ¥�»ùË¥Ü	 Ü•ö»ãý	 Ü»Üêù
M[ q̀ oe[ hr h�_ek�^[ ò �pr kq�a[ ] oê [ q̀ �m̀ kpr h̀ h̀ �[ ò �r k�ej m[ ^q�[ pr mo[
[ mhê =oee�^r hl oee�ße�[ �q̀ uqr oeeÀ�C` �` u` j mhr Ã�m̀ kpr h̀ h̀ �^r �m=o�_`
s` s` oeq[ �ml q�ò çek` �[ m=�p[ r �^r hl [ ò �ße�ml q�^ò [ �hekee�aek` Ã�žk�qej m�^`
m̀ kpr h̀ h̀ �pekq̀ qê ` �ml q�ae�ml qoeseq̀ �m̀ kqor �[ ^l m̀ oeò �r keal oj =À

NS � 	 ù¥±ËÜË�¥�»
Cr o[ ] eheq[ q̀ [ �m̀ kpr h̀ hl o�` pq̀ �ej ml oq[ kq=Ã�_` l [ ò ^` �[ ^` pq̀ [
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