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ijkl mnopq rsq jt u3 vk pjwl owns mpn

nx wpmwvtmyn
jtsx mpwlq j z

+ jj{ n|-}q{{ n u~ mpk w{ oj���tq owsq jt

n}q{{ n �k wox m{ jp�nl mvpmmq twv
�q ts yjpl n upwlq j ��q opjrx jtm �

tjs mk jj} �k pjwl owns
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ijkl mnopq rsq jt u�{ jpq ns n�nmopmwsq �qs �

|} tjy{ mvmj� r{ wts ns jl mnq vt|

opmws m� { jpw{ wppwtvm�mt
s n z

ijk pm��q pm�mts n ug j�mj� r{ wts n �

wkq{qs �s joj���tq ows myqsx
o�ns j�mpn �opmwsq �qs �

�q ts yjpl n u� { jympn �k j���ms �� { jymp

nx jr �� { jpw{s wrm �ojpnwvm
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ijkl mnopq rsq jt u)t�q pj zwtw{ �ns nx m{ r

sx jnmq tsx mwvq tl �ns p��tl mpns wtl

sx mq pmt�q pjt�mts w{q �rwos z
ijk pm��q pm�mts n ug/ �mj� sx m

j�sl jjpn �k wox m{ jp�nl mvpmmq t
mt�q pjt�mts w{ noq mtom

�q ts �jpl n uyws mp �yws mps mnsq tv �

njq{ �r{ wts n �tjs mk jj} �oj�r�s mp �
�3,14 )�3,3f )4

ijkl mnopq rsq jt u� wt�pm� wtwvmpn

wpmpmnrjtnqk{ m� jpsx mns jpwvmwtl

�nmj� nj{ql wtq �w{ ywns m� jp
� mpsq{ �mpn z ijk pm��q pm�mts n uh wox mp{ jp�n

l mvpmmq twvpq o�{s �pmjppm{ ws ml� q m{l �

�tl mpns wtlq tvj� sx mmt�q pjt�mts

�q ts yjpl n u�wt�pm �n}ql{ jwpl mp
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ijkl mnopq rsq jt u3 vpq noq mtom
ml �ows jpns mwoxxq vx nox jj{ ns �l mts n

wk j�s wvpq o�{s �pmwtl noq mtomwtl

nmp�mwn��
3 wl �q njpn z

ijk pm��q pm�mts n u0mvpmmq twv

ml �owsq jt �s mwox mpompsq� q owsq jt �

�q ts yjpl n u��3 �r{ wts n ��mox wtq on �

o{ wnnpjj� �yxqs mk jwpl
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ijkl mnopq rsq jt u3 vmojtj�q ns n

m�w�q tms pmtl nwtll ws ws j�w} m

�wp} ms rpmlq osq jtn z
ijk pm��q pm�mts n uh wox m{ jp�nwtl

j� s mt�wns mp�nl mvpmmnq twv
k �nq tmnnjpmojt

j�q on
�q ts yjpl n u2x wps �ns jo} n ��jtm�
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ijkl mnopq rsq jt u+xq nowpmmpw{{ jyn

�j�s jyjp} yqsx� wp�mpnwtlsx m

mt�q pjt�mtss j�wtwvm
yws mp

pmnj�pomnwt
l wl �jows m� jp

ojtnmp�wsq jtrpwosq omn z
ijk pm��q pm�mts n uh wox m{ jp�nl mvpmm �

m�rmpq mtomyqsx mt�q pjt�mts w{q nn�mn

�q ts yjpl n u� wp�mp �yws mp �ojtnmp�m
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ijkl mnopq rsq jt u� wp} pwtvmpnowpm

� jpns ws mwtl twsq jtw{ rwp} n z+x m�

mtn�pq tvtws �pmwtl �q nqs jpnwpmym{{

owpml� jp z ijk pm��q pm�mts n uh wox m{ jp�nl mvpmm �

l pq �mp�n{q omtnm �{ j�mj� sx mj�sl jjpn

�q ts yjpl n u� wp} n �yq{l{q� m �� mmr �

s p�o} �j�sl jjpn
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ijkl mnopq rsq jt u+xq nowpmmpx m{ rnvms

sx myjpl j�s wk j�s mt�q pjt�mts w{

q nn�mnk �s mwoxq tvsx mr�k{q owk j�s

sx mtws �pw{ yjp{l z
ijk pm��q pm�mts n u-s pjtv

oj���tq owsq jtwtl �wtwvm�mt
s

n}q{{ n �{ j�mj� tws �pm
�q ts yjpl n us mwox mp �}ql n �yjjl n

�// 0+ )2�,. 2.3,
ijkl mnopq rsq jt u�jjls mox tq oq wtn

mtn�pmsx m��w{qs �j�� jjl |yjp}s j

l m�m{ jrtmy� jp�nj�� jjl n z
ijk pm��q pm�mts n uh wox m{ jp�nl mvpmm �

oj�� jps yjp}q tvq tw{ wk/ pws jp�

mt�q pjt�mts �q t��q nqsq �mtmnn
�q ts yjpl n u� ws �� pmm �{ wk �{ wk ojws �

� jjl ��q opjnojrm �n�vwp �� pmm �� { w�jp
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ijkl mnopq rsq jt u+xq nowpmmprw

sx

mtn�pmnsx mnw� ms �j�� jjl wllqsq �mn

|rpmnmp�wsq �mn|ns �lq mnsx m
ox m�q ow{ rpjomnnmnj

�� jjl opmwsq jt z

ijk pm��q pm�mts n uh wox m{ jpn ��wns mpn

jpl jos jpws ml mvpmm
�q ts yjpl n u� jjl �{ wk �owttml |

rpmnmp�ml� jjl n ��q opjnojrm �s mnsq tv
�13g.+� 2/,+4/g�3
,3f )4

ijkl mnopq rsq jt u3 ��w{qs �ojts pj{

�wtwvmp�j
tqs jpn�wt�� wos �pq tv

rpjl �os{q tmn|mtn�pm
nsx ws rpjl �os

��w{qsq �q n�w�q �q �ml z
ijk pm��q pm�mts n uh wox m{ jp�nl mvpmm

q tmtvq tmmpq tvjpk �nq tmnn
�q ts yjpl n u�wt�� wos �pq tv �� wos jp� �

wnnm�k �{q tm �o{q rk jwpl ��woxq tmn
�. -� �34� )4�3�13 21g+14. -+

ijkl mnopq rsq jt u+xq nowpmmps w} mnjt

sx mox w{{ mtvmj� pwq nq tvmojtj�q ow{{ �

rpj� qs wk{ mwtl mt�q pjt�mts w{{ �
� pq mtl{ �� q nx z ijk pm��q pm�mts n u)�rmpq mtomyqsx

� q nx �oj���tq owsq jtn}q{{ n �k wox m{ jp�n

l mvpmmq tnoq mtomjpwv
pq o�{s �pm

�q ts yjpl n u� q nx �s wt} n �� wp�mp
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ijkl mnopq rsq jt u�wp�mpnpwq nmwtl

s mtls jopjrn|�
wtwvmw

nm{� �jytmlk �nq tmnn
ijk pm��q pm�mts n u1 tl mpns wtlq tvj�

sx mmojtj�� ��mox wtq ow{ n}q{{ n �{ j�m

j� sx m{ wtl �k wox m{ jp�nl mvpmmq t

wvpq o�{s �pmjpk �nq tmnn
�q ts yjpl n uojpt �nj�k mwtn �s pwos jp �

� q m{l
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ijkl mnopq rsq jt u�wp�mpn|p
wtox mpn

owpm� jp{q �mns jo} wtl �wtwvmw

nm{� �jytmlk �nq tmnn
ijk pm��q pm�mts n ug j�mj� wtq �w{ n|

sx m{ wtl �ns pjtvmojtj�
q o

�tl mpns wtlq tv ��mox wtq ow{ n}q{{ n �

k wox m{ jp�nl mvpmmq twvpq o�{s �pm
�q ts yjpl n uowss{ m �rq vn �pmojpl n
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ijkl mnopq rsq jt u-w� m{ �s pwtnrjps

wvpq o�{s �pw{ vjjl n� n�ox wnojpt �

nj�k mwtnjp{q �mns jo}� jtsx mpjwl

ijk pm��q pm�mts n u2j��mpoq w{
0pq �mp�ngq nomtom �q ts yjpl n upjwl �x w�{q tv �nm�qs p�o} �

s pwq{ mp

�/4 )-+ )4
ijkl mnopq rsq jt u� wtwvmsx mx wp�mns

wtl owpmj�� jpmns wpmwn �q to{ �lq tv

� jpmns� q pmn�rrpmnnq jtwtl o�ssq tvj�

sq �k mp ijk pm��q pm�mts n uh wox m{ jp�nl mvpmm

q t� jpmns p� �{ j�mj� tws �pm
�q ts yjpl n us pmm �sq �k mp �� q pm �

ox wq tnwy
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ijkl mnopq rsq jt u+x mnmmtvq tmmpn

q �r{ m�mts m{ mos pq ow{ oj�rjtmts nq ts j

wvpq o�{s �pw{l m�q omn �n�ox wnvpwq t

m{ m�ws jpnwtl{q �mns jo}k �q{lq tvn

ijk pm��q pm�mts n uh wox m{ jp�njp

�wns mp�nl mvpmmq tm{ mos pq ow{
mtvq tmmpq tv �oj���tq owsq jtn}q{{ n

�q ts yjpl n uyq pq tv �m{ mos pq oqs � �� wp�n
3f4. 21g+14 )),f., ))4

ijkl mnopq rsq jt u0mnq vtwvpq o�{s �pm

q �r{ m�mts n �n�ox wnoj�kq tmn �
s pwos jpnwtl r{ wts mpn z

ijk pm��q pm�mts n uh wox mp{ jp�nl mvpmm

q twvpq o�{s �pmmtvq tmmpq tv �opmwsq �qs �

�q ts yjpl n uk{ �mrpq ts n �l mnq vt �
oj�kq tmn �s pwos jpn �mtvq tmn



)2/g/f. -+
ijkl mnopq rsq jt u)oj{ jvq ns nns �l �sx m

q ts mpwosq jtnk ms ymmtr{ wts n �wtq �w{ n

|sx mq pmt�q pjt�mts n z� �ox j� sxq n

q to{ �l mnpmnmwpox wtll ws woj{{ mosq jt z

ijk pm��q pm�mts n uh wox m{ jp�nl mvpmm

q tmoj{ jv� �{ j�mj� tws �pm
�q ts yjpl n uyws mpnw�r{q tv �

pmnmwpox �oj�r�s mp ��q opjnojrm
-/ �+ �34 )),f., ))4

ijkl mnopq rsq jt u�jp} nyqsx wtl

opmws mnwvpq o�{s �pw{ nj� s ywpm �n�ox

wnf� -�jtqs jpn� jprpmoq nq jt
wvpq o�s{ �pm z ijk pm��q pm�mts n uh wox m{ jp�nl mvpmm

q tmtvq tmmpq tv �m�rmpq mtomyqsx

nj� s ywpm �s mw�yjp} n}q{{ n
�q ts yjpl n uf� - �nj� s ywpm �k �q{lq tv

~ )+ )4.,34.3,
ijkl mnopq rsq jt u� pm�mts wtls pmws

q{{ tmnnq t{ wpvmwtl n�w{{ wtq �w{

nrmoq mn ijk pm��q pm�mts n u0jos jpws ml mvpmm

q t�ms mpq twp�noq mtom �{ j�mj�
wtq �w{ n �oj���tq owsq jtn}q{{ n

�q ts yjpl n u-s msx mnojrm �n�pq tvm �

�wooq tm �pmojpl} mmrq tv

0. )+. 2.3,
ijkl mnopq rsq jt u0q msq oq wtnwl �q nm

jsx mpnjtx mw{sx �� jjl ox jq omnwtl

t�s pqsq jt z-/ �myjp}q tvpjomp�

ns jpmn �x jnrqs w{ njpx mw{sx o{q tq on z

ijk pm��q pm�mts n u4 mvq ns mpml
0q msq oq wt{q omtnm �q ts yjpl n ut�s pqsq jt �� jjl �� ��{ ws m �

x mw{sx
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ijkl mnopq rsq jt u3 v{ jkk �nqs n
q t� { �mtoml moq nq jtn�wl mwk j�s

wvpq o�{s �pms jrq onsx pj�vx r�k{q o

nrmw}q tv|�q nqsq tvyqsx rj{qsq oq wtn z

ijk pm��q pm�mts n uh wox m{ jp�nl mvpmm

q twvoj���
tq owsq jtnjprj{q o� �

ns pjtvoj���
tq owsq jtn}q{{ n

�q ts yjpl n un�qs �owrqs w{xq{{ �rj{qsq on
-3 �)+�., -� )2+/4

ijkl mnopq rsq jt u-w� ms �. tnrmos jpn

vmtmpw{{ �yjp}� jpsx mvj�mpt�m
ts

|s pw�m{s j� wp�n|wvpqk �nq tmnnmn

s jmtn�pmsx m�wpmnw� myjp} r{ womn z

ijk pm��q pm�mts n uh wox m{ jp�nl mvpmm �

oj���tq owsq jtn}q{{ n
�q ts �jpl n ux wplx ws �nw� ms �

v{ wnnmn �o{q rk jwpl �q tnrmosq jt
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ijkl mnopq rsq jt u+xq nowpmmpq n
omts mpml wpj�tl opmwsq tvk mw�sq� �{

wtl mt�q pjt�mts w{{ �� pq mtl{ �
{ wtl nowrmn ijk pm��q pm�mts n uh wox m{ jp�nl mvpmm

q tx jpsq o�{s �pmjp{ wtl nowrm
wpoxqs mos �pm �{ j�mj� tws �pm

�q ts n u� { jympn �k �nx mn �k{ �mrpq ts
/ 2)3,/f43�� )4

ijkl mnopq rsq jt u/ omwtjvpwrx mpn

pmnmwpox �wpq tmjpvwtq n�nwtlsx m

owpmj� sx mjomwt z
ijk pm��q pm�mts n uh wox m{ jp�nl mvpmm

q tjomwtjvpwr
x �jppm{ ws ml noq mtomn �

rjnnqk{ m{q omtn�pm �q ts yjpl n ujomwt �� q nx �ojpw{ pmm� �

pmnmwpox �yws mps mnsq tv

,14 -)4��3,3f )4
ijkl mnopq rsq jt u�jprmjr{ myx j{ j�m

yjp}q tvq tvpmmtx j�nmn �w� jk wnw

t�pnmp��w
twvmpq nrmp� mos�+x m�

vpjyrpjl �om� pj�nmmlq tsx msx m

k mns rjnnqk{ myw� z
ijk pm��q pm�mts n u1 tl mpns wtlq tvj�

r{ wts noq mtom �l mvpmmq tx jpsq o�{s �pm

�q ts yjpl n uvpmmtx j�nmn �rpjl �om �
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ijkl mnopq rsq jt u3 v�mox wtq onyjp}

jt� q �q tvwvq �r{ m�mts n �{q} m
s pwos jpn|oj�kq tmn

ijk pm��q pm�mts n u-s pjtvlq mnm{
�mox wtq on}q{{ n �wnnjoq ws m�nl mvpmm

n�vvmns ml �q ts yjpl n uypmtox �mtvq tm �sq pmn �

ym{lq tv �s pwos jp
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ijkl mnopq rsq jt uf pwq t�mpox wtlq nmpn

k ��wtl nm{{ oj��jlqsq mn� jpsx mq p

oj�rwtq mn �wppwtvms pwtnrjps wsq jt �

|�jtqs jp�wp} mss pmtl n z
ijk pm��q pm�mts n u-s pjtv

�tl mpns wtlq tvj� mojtj�q on �oj{{ mvm

l mvpmmq twvpq o�{s �pmk �nq tmnn
�q ts yjpl n uojpt �{ jvq nsq on �oj�r�s mp

.,+ )4,3+./,3g
3 ��3.4 -/ ��. 2)4

ijkl mnopq rsq jt u+xq nowpmmpw{{ jyn

� jpw{ js j� q ts mptwsq jtw{s pw�m{ z

3�� wq pn/�� q ompnyjp}s jmns wk{q nx

pm{ wsq jtnxq rnyqsx� jpmq vtwvs pwl m

rwps mptmpn z ijk pm��q pm�mts n uh wox m{ jp�nl mvpmm �

{ j�mj� s pw�m{ �� jpmq vt{ wtv�wvm
�q ts yjpl n uv{ jk m �s pwl m �s pw�m{
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ijkl mnopq rsq jt u� �l pjrjtq on
�wtwvmpny
jp}s jvpjyopjr
n

yqsx j�ssx m�nmj� njq{ �j� s mtq t

vpmmtx j�nmn z ijk pm��q pm�mts n u-s pjtv
�tl mpns wtlq tvj� r{ wts tmml n �l mvpmm

q twvpq o�{s �pmjpnoq mtom
�q ts yjpl n uyws mp �r{ wts n �s wt} n


