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~p{xu � rmn ovwvosrvrnx w{p|yn} su pqy� upy�nx pqon �

"
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�r su p|un{�nx rmvr � rmn | nur opur �p{ rmn ovwvosrvrnx w{p|yn} xpnu qpr qnonuuv{sy�
p{s�sqvrn �{p} rmn sqsrsvy upytrspq rmvr � snyxu rmn | nur opur �p{ rmn tqovwvosrvrnx
w{p|yn} � lmn{n�p{n � vqprmn{ ~v� p� upy� sq� rmn w{p|yn} su |� opqusxn{sq� vyy rmn �
opq��t{vrspqu �p{ rmn tqovwvosrvrnx w{p|yn} rp |n rmn sqsrsvy urv{rsq� yp ovrspq �p{
rmn ovwvosrvrnx w{p|yn} � �q rmsu ovun � rmn ovwvosrvrnx w{p|yn} su upy�nx � rs} nu �

�©���� ��§����H ���� � ¬���©��� � ¬� ¨�§��� ��H��

�q rmsu } nrmpx � rmn ovwvosrvrnx w{p|yn} su upy�nx |� tusq� v uv}wyn p� opq��z
t{vrspqu n�r{vornx �{p} rmn � �ptqx sqsrsvy opq��t{vrspqu �uv� � opq��t{vrspqu �
� � � � p|rvsqnx ~mnq upy� sq� rmn tqovwvosrvrnx w{p|yn} � lmn uomn}n p� unynorsq�
rmnun � opq��t{vrspqu su xnuo{s| nx |nyp~ � �qon rmnun � opq��t{vrspqu v{n ompunq �
~n ~ syy rmnq w{p onnx rp upy�n rmn ovwvosrvrnx w{p|yn} �p{ nvom �vytn p� rmnun �

uonqv{spu � lmsu uomn} n optyx | n unnq vu v op}w{p} sun | nr~nnq rmn �,* vqx rmn
,,* � �p{ squrvqon � s� � � � � rmsu | nop}nu rmn ,,* ~mn{nvu ~mnq � � � sr su rmn
�,* � �r su p|� sptuy� oynv{ rmvr ~mnq rmn �vytn p� � �nru yv{�n{ � rmn �tvysr� p� rmn
upytrspq ~mnq upy� sq� rmn ovwvosrvrnx w{p|yn} �nru | nrrn{ p{ {n} vsqu tqomvq�nx
|tr utom v �vsq sq �tvysr� {n�ts{nu {nyvrs�ny� }p{n op}wtrsq� rs} n �

�q rmsu wvwn{ � rmn xs�n{usr� p{ rmn xsuus} syv{sr� p� rmn uv}wyn ovqxsxvrnu su } nvz
ut{nx |vunx pq rmn opur � lmn � opq��t{vrspqu v{n v{{vq�nx sq vuonqxsq� p{xn{ p�
rmn opur � lmn ynvur opur opq��t{vrspq �s �n � rmn rpw p� rmn ysur� su vy~v�u unynornx usqon
sr mvu rmn } sqs}t} opur � lp omppun rmn prmn{ �� � �� ovqxsxvrnu � rmn �vwu | nr~nnq
r~p utoonuus�n opuru v{n ovyotyvrnx vqx tunx vu v } nvut{n rp xs�n{nqrsvrn | nr~nnq
xsuus} syv{ opq��t{vrspqu � �q rmsu vww{pvom ~n pqy� opqusxn{ rmn opq��t{vrspqu ~ srm
�vwu yv{�n{ rmvq v w{nuo{s| nx �vw � ~msom su xn�qnx vu rmn v�n{v�n �vytn p� rmn �vwu �

s �n � � �

�  �	
$
 �

� ���
�  � ~mn{n � ��� {nw{nunqru rmn �vw |nr~nnq rmn opur p� rmn �� � ��$%

vqx rmn �$% opq��t{vrspq � lmtu � sq rmsu uomn} n � rmn �vytn p� � su qpr qnonuuv{sy�
opqurvqr �
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��� �� � ��
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lmn ovwvosrvrnx w{p|yn} su upy�nx tusq� v w{p onxt{n } pxs�nx �{p} �ppwn{ 
u*l( � lmsu } nrmpx ~msom ~n {n�n{ rp vu rmn vyrn{qvrsq� r{vquw p{rvrspqzyp ovrspqz
vyyp ovrspqzyp ovrspq }nrmpx �*l(*( � su us} syv{ rp rmn *l( n�onwr rmvr squrnvx p�
vyrn{qvrsq� |nr~nnq rmn l� vqx rmn yp ovrspq w{p|yn} � ~n vxx vqprmn{ urnw �unn urnw
� sq � s�t{n �� ~mn{n v�rn{ ~n �nr rmn qn~ ypovrspq p� rmn �vosysrsnu � ~n vyyp ovrn rmn
oturp} n{u rp rmns{ qnv{nur �vosysr�� upy�n rmn yp ovrspq w{p|yn} v�vsq vqx rmnq rmn
l� �p{ rmn qn~ vyyp ovrspq �p{ rmn ovwvosrvrnx w{p|yn} � lmn }vsq urnwu p� *l(*(
v{n �s�nq sq � s�t{n � � �p{ v �s�nq � � � � �� � � � �� ~mn{n � � ��� p{ � � � � � �

�



(nr �� | n rmn � $% opq��t{vrspq vqx ���� ��� � sru op{{nuwpqxsq� opur � �� � � �� ~n
unynor rmn opq��t{vrspq �snyx sq� rmn p�n{vyy ynvur opur � ���� �� �� � � } sq�
 � ������

����� ��� �� �
�n ~ptyx ys�n rp qprn rmvr rmn sqr{pxtorspq p� rmsu vxxsrspqvy urnw �urnw � �

qp ypq�n{ {nutyru sq v opq�n{�nqr un�tnqon vu rmn } pqprpqso w{pw n{r� ovq | n ypur
�{p} pqn o�oyn �urnw � rp urnw "� rp vqprmn{ � �p~n�n{ � rmsu umv�n tw su n}|nxxnx
wt{w puny� rp w{p�sxn 	n� s|sysr� sq n�wyp{sq� } p{n rmvq pqn yp ovy } sqs}t} |� |nsq�
v|yn rp nuovw n �{p} {n�spqu p� rmn w{n� sptuy� �ptqx yp ovy } sqs} v �
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� s�t{n � � * yrn{qvrsq� l{vquw p{rvrspqz(p ovrspqz* yyp ovrspqz(p ovrspq �*l(*( � �p{ v
�s�nq � � � � �� � � � ��

� � ��feif��ekgd�����h �j �! �

* wpur pwrs} suvrspq w{ponxt{n rmvr vrrn}wru rp s}w{p�n rmn ot{{nqry� �ptqx
upytrspq |� *l(*( �p{ nvom �� � � � �� � � � �� su w{pwpunx � �q rmsu vww{pvom � rmn
yp ovrspqu p� rmn �vosysrsnu �ptqx ~ srm rmn *l(*( mnt{surso v{n w n{rt{| nx |� rv�sq�
sqrp vooptqr rmn oyturn{sq� p� rmn |p{xn{ysqn oturp} n{u � lmnun oturp} n{u v{n xnz
�qnx vu rmpun ~msom ysn sq | nr~nnq rmns{ qnv{nur �vosysr� vqx rmns{ unopqx qnv{nur
�vosysr�� �q prmn{ ~p{xu � rmn xsurvqon | nr~nnq rmn oturp} n{u vqx rmns{ qnv{nur vqx
unopqx qnv{nur �vosysrsnu su }p{n p{ ynuu rmn uv} n � lmn �p{} vrspq p� rmnun oyturn{u su
xn�qnx sq rmn qn�r ut|unorspq � lmn wpsqr ovqxsxvrnu �oturp} n{u� p� rmnun oyturn{u
v{n rn}wp{v{sy� �p{onx rp | n vuus�qnx rp rmns{ qnv{nur �vosysrsnu ~msyn ~n upy�n rmn
l� � lmsu rvu� su w n{�p{} nx |� rn}wp{v{sy� {n}p�sq� rmnun oturp} n{u �{p} rmn u�uz
rn} ~mnq ~n v{n upy� sq� rmn l� vqx rmnq {nzsqr{pxtosq� rmn} |vo� ~mnq ~n upy�n
rmn yp ovrspq w{p|yn} � lmsu {nur{sorspq su s} wpunx sq p{xn{ rp } v�n rmn yp ovrspqu p�
rmns{ "| nur 
 �vosysrsnu qnv{n{ rp rmnun oturp} n{u � � mnq tusq� rmnun qn~ ypovrspqu � sr
su ys�ny� rmvr up} n p� rmnun oturp} n{u ~ syy | n vyyp ovrnx rp rmns{ qnv{nur �vosysr� vu
sq rmn tqovwvosrvrnx ovun � lmsu uomn} n su {nw nvrnx urv{rsq� ~ srm rmn {nonqr | nur
opq��t{vrspq �p{ rmn ovwvosrvrnx w{p|yn} tqrsy rmn{n su qp nwusypq {nxtorspq sq opur

'



p{ ~mnq rmn{n su qp | p{xn{ysqn oturp} n{u rmvr ovq | n un{�nx |� rmns{ unopqx | nur
�vosysr�� lmn {n} vsqxn{ p� rmsu unorspq op�n{u rmn xs�n{nqr } nomvqsu} u tunx ~ srmsq
rmsu w n{rt{|vrspqz|vunx w{ponxt{n �
� �� �
� �������� �� �
� � �������

lmn opqur{torspq p� rmn oyturn{u su w n{�p{} nx vu �pyyp~ u �
��� � ¨����¬§© � ¦���¨� ���

�n sxnqrs�� rmn unr p� |p{xn{ysqn oturp} n{u � � � s{{nuw nors�n p� rmn ovwvosr� p�
rmn �vosysrsnu vu

� � ��   ��� ���� � � u �r � � � � � �� � �� � ��� �� � �� � ��
� ���� �

~mn{n
� �� � �� � �� su rmn xsurvqon p� oturp} n{ � rp sru qnv{nur �vosysr�� � � �� �� �� � �� � �� su rmn xsurvqon p� oturp} n{ � rp sru unopqx qnv{nur �vosysr�� � � �� � vqx�� �� su rmn otr p� wpsqr �

lmn ompson p� rmn �vytn ���� su s}wp{rvqr � �� rmn �vytn su rpp u} vyy �qnv{ �� � rpp
} vq� wpsqru ~ syy | n sq rmn unr � vqx s� sr su rp p yv{�n �qnv{ �� � rmn qt}|n{ p� wpsqru
sq � ~ syy | n rpp u} vyy � �q rmsu ~p{� � rmn �vytn p� �� �� su �ptqx x�qv} sovyy� vu ump~q
|nyp~ ~mn{n rmn sq srsvy �vytn p� �� �� su unr rp � �� �
���� � ��§�©� �©� 	̈ ¦���¨� ���
lmn unr p� oturp} n{u rmvr ~n{n {nzvuus�qnx qpr rp rmns{ qnv{nur �vosysr�� xtn rp rmn
l� � su xn�qnx |� � � vu

� � � ��   � vqx � su qpr op}wynrny� vyyp ovrnx rp � � �� � � �� % �%
 � �����

~mn{n � xnqprnu rmn qt}|n{ p� nyn} nqru sq � � �s �n �� �� � �� ��prn rmvr � � } v� sqoytxn |p{xn{ysqn oturp} n{u � rmvr v{n qpr qnonuuv{sy� un{�nx |�
rmn unopqx � rms{x � ���� | nur �vosysr�� �prn vyup s� rmn ~ns�mr p� v oturp} n{ su qpr tqsr��
rmsu oturp} n{ } v� | n un{�nx |� }p{n rmvq pqn �vosysr�� �q rmsu ovun � n�nq s� v �{vorspq
p� rmn ~ns�mr p� up} n �vosysr� su un{�nx |� sru "|nur 
 �vosysr�� sr su ursyy opqusxn{nx vu
v ovqxsxvrn sq � � � lmn �vytn p� �� � � wyv�u vyup vq s}wp{rvqr {pyn sq xn�qsq� rmn
onqr{n p� rmn oyturn{u � � p{n n�wyvqvrspq pq rmsu suutn ~ syy | n �s�nq sq ut|unorspq
�sss� | nyp~ �
v� �vun � � � �� �s �n �� vyy rmn |p{xn{ysqn oturp} n{u v{n op}wynrny� un{�nx |� rmns{
"| nur 
 �vosysr� � �


 �� �� �� � �� �� �rmn } sqs}t} otr p� � uv� � ��� � xp rmn �pyyp~ sq� urnwu �
&p ~msyn �� �� � �� �� vqx � � � �� �unr �� �� � �� �� � � �� vqx {nopqur{tor � ��qxxp

�




 �� �� �� � �� �� �s �n �� vyy rmn | p{xn{ysqn oturp} n{u v{n ursyy un{�nx |� rmns{
"|nur 
 �vosysr� � � xp rmn �pyyp~ sq� �
§	 ��� � 
 �����«��§¨© � ¦� �� � §� �

 ¬§�� 	 ¨� �� � � ��� �§� �� �� �©
rv�n rmn opq��t{vrspq �ptqx �p{ rmn ovwvosrvrnx w{p|yn} tusq�
*l(*( ~ srmptr rmn w n{rt{|vrspq uomn} n �

�¬� �
rv�n rmn | nur opq��t{vrspq �ptqx �{p} rmn w{n�sptu vwwysovrspq
p� rmn w n{rt{|vrspq uomn} n vu rmn | nur upytrspq �

�©�§	
|� �vun �� � � � � �s �n �� qpr vyy | p{xn{ysqn oturp} n{u v{n op}wynrny� un{�nx |� rmns{

| nur �vosysr� � �
,nr ���� � ���� � � �� � {nopqur{tor � � � vqx ynr � � �� � ��
§	 �� � � � rv�n rmn qn~ �vytn p� ���� vqx rmn qn~ unr � � �
�¬� � �§���� � � � � rv�n rmn w{n�sptu �vytn p� ���� vqx rmn w{n�sptu unr

� � usqon rmn{n su qp omvq�n sq rmn qt}|n{ p� ovqxsxvrnu p� � � n�nq ~ srm ����
xno{nvunx �

�©�§	
lmn yvur �vytn p� �� �� �ptqx su rmnq tunx vu pt{ otr p� wpsqr �p{ �nqn{vrsq�

|p{xn{ysqn oturp} n{u � �prn rmvr � � � �
����� �¨�� ��§¨© 	̈ �� � ¦¬������
* �rn{ � � mvu | nnq sxnqrs�nx � ~n w{p onnx ~ srm rmn �p{} vrspq p� rmn oyturn{u � lmn
}v�s}t} qt}|n{ p� oyturn{u su rv�nq rp | n #� � ~msom su unr rp ¢ sq pt{ urtx�� �n
�{ur �qx rmn onqr{nu p� rmn oyturn{u rmnq vuus�q rmn oturp} n{u rp rmnun oyturn{u �

v� lmn p|rnqrspq p� rmn onqr{nu p� rmn oyturn{u


 � sqx � � rmn onqr{n p� rmn oyturn{ � � utom rmvr � �   � � � lmn �{ur
onqr{n su ompunq vu rmn oturp} n{ p� � � ~ srm rmn u} vyynur �vytn p� � � �


 *wwy� rmn �t{rmnur & survqon $tyn vu �s�nq |� ��tvrspq ��� |vunx pq
� � rp �nr rmn prmn{ #� � � onqr{nu � � �   � � � # � � � � � � � #� �
lmn sxnv p� tusq� rmn �t{rmnur & survqon $tyn sq �qxsq� rmn onqr{nu su rmvr
~n ~vqr rmn onqr{nu rp | n vu �v{ v~v� �{p} nvom prmn{ vu wpuus| yn � lmsu
su | novtun � s� rmn onqr{nu v{n rpp oypun rp nvom prmn{ � rmn� } v� vrr{vor
pqn vqprmn{ sq rmn w{ponuu p� oyturn{sq� rmn w psqru �


 �pqur{tor v �p{|sxxnq {n�spq �
�prn rmvr � ~mnq vwwy�sq� rmn �t{rmnur & survqon $tyn ~n }v� �nr v w psqr
~msom su oypun rp pqn p� rmn wpsqru ~n mv�n vy{nvx� unynornx w{n�sptuy��

	



lp v�psx rmsu � ~n s}wpun v �p{|sxxnq {n�spq v{ptqx rmn ot{{nqr onqz
r{n�u � lmn opqonwr p� } v�sq� w{n�sptuy� �susrnx upytrspqu �p{|sxxnq �p{
�trt{n n�wyp{vrspq su pqn p� rmn �n� �vorp{u sq rv|t unv{om } nrvzmnt{surso
} nrmpxpyp��� �q rmsu ~p{� � �p{ us} wysosr�� ~n xn�qn utom v {n�spq |� v
os{oyn onqr{nx vr rmn ot{{nqr onqr{n ~ srm v {vxstu rp | n xn�qnx | nyp~ �
�q prmn{ ~p{xu � pqy� rmn wpsqru rmvr v{n ptrusxn rmn vy{nvx� opqur{tornx
os{oyn �u� v{n wprnqrsvy wpsqru �p{ oyturn{ onqrn{u � lmn{n�p{n � rmn qt}|n{
p� oyturn{u } v� |n ynuu rmvq p{ n�tvy rp #� � uv� # � � * us} syv{ sxnv ~vu
vyup tunx |� �v} vy vqx ,vyms !	" ~mnq upy� sq� rmn }tyrszupt{on �n|n{
w{p|yn} � lmn {vxstu p� rmn �p{|sxxnq {n�spq su xn�qnx vu �pyyp~ u � �qsz
rsvyy�� rmn oturp} n{u usrtvrnx ~ srmsq v on{rvsq {vxstu v{ptqx rmn onqr{n
v{n �ptqx � * u rmn{n } s�mr | n up}n prmn{ wpsqru rmvr ysn oypun rp rmnun
vy{nvx� ompunq oturp} n{u |tr mvww nq rp | n �tur } v{�sqvyy� ptrusxn rmn
oyturn{ � rmn qns�m|pt{sq� oturp} n{u p� rmnun ompunq wpsqru qnnx vyup rp
| n sqoytxnx sq rmn oyturn{ � �q rmn �pyyp~ sq� � �p{ us}wysosr� p� qprvrspq � ~n
opqusxn{ rmn �{ur oyturn{ vu vq n�v}wyn usqon rmn uv} n �p{}tyvn vwwysnu
rp vyy rmn # oyturn{u � (nr � �� � � � � �� | n rmn �toysxnvq xsurvqon | nr~nnq
rmn �{ur onqr{n � � vqx rmn �vosysr� rmvr un{�nu sr �� � �� vqx unr rmn {vxstu
p� rmn �p{|sxxnq {n�spq �� � rp � � ���� � �� ~mn{n ���� su rmn sq srsvy {vxstu
unr rp � �� ! �� � !!� � �q prmn{ ~p{xu � oturp} n{u usrtvrnx ~ srmsq rmsu {vxstu p�
rmn onqr{n ~ syy | n vuus�qnx rp rmsu oyturn{ �
�� su rmn {vxstu p� rmn qns�m|pt{mppx p� rmn sq srsvy oyturn{ ovqxsxvrnu ~msom
~n unr rp � �� ! �� � !!�

� lmsu 	n� s|sysr� su sqr{pxtonx rp vyyp~ rmpun oturp} n{u
�n{� oypun rp rmpun vy{nvx� vuus�qnx |vunx pq ���� rp | n sqoytxnx �

|� lmn �nqn{vrspq p� rmn oyturn{u
(nr � � | n rmn unr p� vyy oturp} n{u un{�nx |� prmn{ �vosysrsnu rmvq rmns{ | nur
pqn vqx qprn rmvr � � su qpr qnonuuv{sy� v ut|unr p� � � � � s�t{n � ump~ u mp~ � �
���� vqx �� v{n xn�qnx �p{ v �s�nq oyturn{ # � vqx vyup syytur{vrnu rmn nyn} nqru
sq � �� � �� � vqx rmn oyturn{ � � � �p{ nvom onqr{n � rmpun oturp} n{u sq � � ~msom�vyy ~ srmsq rmn {vxstu ���� v{n omno�nx � �� rmn oyturn{ su n}wr� �rmsu } nvqu
rmvr rmn{n v{n qp prmn{ ovqxsxvrn | nusxnu rmn onqr{n� � rmnq rmn qn�r onqr{n su
omno�nx vqx up pq � �� up} n oturp} n{u v{n p|rvsqnx � rmn oyturn{ 
u ovqxsxvrnu
v{n vuus�qnx vu �pyyp~ u � � s{ury�� rmpun oturp} n{u ~msom �vyy ~ srmsq rmn {vxstu
� v{n vuus�qnx rp rmn oyturn{ � sq srsvyy� � � �� �� � unn � s�t{n � �p{ xnrvsyu � �� rmn
oyturn{ su n}wr�� rmn �vytn p� � su sqo{nvunx |� v ��nx v}ptqr �uv� � � � ��� tw
rp ���� tqrsy oturp} n{ �u� v{n vuus�qnx rp rmsu oyturn{ � lmnq � rmn qns�m|pt{sq�
oturp} n{u ~msom ysn ptrusxn rmn � {vxstu |tr ~ srmsq �� �� {vxstu p� rmn ot{{nqry�ompunq oturp} n{u v{n vyup ompunq � lp p|rvsq rmn oyturn{ 
u ovqxsxvrnu �p{ v
on{rvsq oyturn{ � uv� oyturn{ # � rmn uomn} n �s�nq sq � s�t{n � ovq | n �pyyp~nx �

�prn rmvr s� up} n oturp} n{u v{n un{�nx |� rmns{ "| nur 
 �vosysrsnu � n�nq rmpt�m rmn�
v{n yp ovrnx oypun rp pqn vqprmn{ � vu sq v oyturn{ � rmn� ~ syy qpr | n opqusxn{nx rp �p{}
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� s�t{n � � �p{} vrspq p� v �s�nq � yturn{ # � # � �� � � � � # � ~ srm {vxstu � vqx onqr{n �

v oyturn{ �
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�q rmsu ut|unorspq � ~n {nur{sor rmn oyturn{u rp {n} vsq vuus�qnx rp rmns{ qnv{nur
�vosysr� ~msyn ~n upy�n rmn vyyp ovrspq w{p|yn} � �prn rmvr vu rmn rprvy xn} vqx p�
rmpun oturp} n{u sq v �s�nq oyturn{ su {nyvrs�ny� u} vyyn{ op}wv{nx rp rmn ovwvosr� p�
rmn �vosysr� vu �s�nq |� rmn �vytn p� £ � rmn vuus�q}nqr p� v �s�nq oyturn{ rp sru qnv{nur
�vosysr� su rmn{n�p{n �nvus|yn � �q rmn ovun ~mn{n rmn �vosysrsnu mvwwnq rp mv�n xs�n{nqr
ovwvosrsnu � rmn w{pw punx {nyv�vrspq uomn}n qnnxu rp | n }pxs�nx rp ovrn{ �p{ utom v
usrtvrspq � �q rmsu uomn} n ~n rn}wp{v{sy� p} sr rmn oturp} n{u p� rmn oyturn{u ~mnq
~n v{n upy� sq� rmn l� � )� xpsq� rmsu � ~n v{n �p{osq� rmn oturp} n{u rp {n} vsq un{�nx
|� rmns{ qnv{nur �vosysrsnu tqrsy rmn yp ovrspq p� rmn �vosysrsnu | nop}n tqomvq�nx �{p}
pqn srn{vrspq rp rmn qn�r � �p~n�n{ � s� |� vuus�qsq� v oyturn{ w psqr rp sru qnv{nur
�vosysr� �spyvrnu rmn utwwy� opqur{vsqr p� rmvr �vosysr�� rmn w psqr ~ syy | n p} srrnx �{p}
rmn oyturn{ � lmsu su {nw nvrnx �p{ vyy rmn oyturn{u p|rvsqnx � lmn } vsq urnwu v{n
ut}}v{sunx sq � s�t{n " �

�n w{nunqr r~p �v{svqru �p{ mvqxysq� rmnun oyturn{u ~mnq upy� sq� rmn l� ~ srm
�tyy ovwvosr�� lmn suutn mn{n su rp v�psx rmn uqp~|vyy n� nor ~mn{n rmn yp ovrspq vqx
vyyp ovrspq p� pqn �vosysr� ~ syy v�nor rmn yp ovrspq p� prmn{ �vosysrsnu vqx rmn vyyp ovrspq
p� rmns{ oturp} n{u � lmn �{ur �v{svqr su |vunx pq rn}wp{v{sy� {n} p�sq� vyy oyturn{u
pqn vr rs} n ~mn{nvu rmn unopqx opqonqr{vrnu pq rn}wp{v{sy� {n}p�sq� pqy� rmpun
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� s�t{n � � lmn ,nynorspq p� rmn #$% � yturn{ �vqxsxvrnu � # � �� � � � � # �

oyturn{u rmvr v{n ys�ny� rp mv�n vq n� nor pq rmn rprvy opur �
� �� ¨ª�¬ 	̈ �¬ ¬ ¦¬������
lmn ypovrspq vqx rmns{ vyyp ovrspq w{p|yn} u ~ srm �tyy ovwvosr� v{n upy�nx vyrn{qvrny�
�p{ vyy rmn oyturn{u tqrsy ynuu rmvq nwusypq s}w{p�n}nqr sq opur su �ptqx � �|�sptuy��
rmsu ~ syy {n�ts{n {nyvrs�ny� v ypq�n{ op}wtrsq� rs} n usqon rmn{n v{n # � �t yy l� u rp | nupy�nx vr nvom srn{vrspq �
� �� ¨ª�¬ 	̈ � ¨� � ¦¬������
*q n}ws{sovy urtx� su opqxtornx rp unn rmn s}wvor p� rmn omvq�n v�rn{ upy� sq� rmn
l� ~ srmptr rmpun oturp} n{u | nypq�sq� rp rmn oyturn{u �urnw � p� � s�t{n "� � �?� ��~mn{n # � �� � � � � # � rp rmn �qvy upytrspq �ptqx |� rmn �tyy l� ~mnq tusq� rmn
�qvy opq��t{vrspq � lmsu omvq�n sq opur �?� �� su rmnq up{rnx sq xnuonqxsq� p{xn{ �
�r su ~p{rm qprsq� rmvr sq up} n squrvqonu � rmn �qvy upytrspq su �ptqx rp | n | nrrn{
n�nq rmpt�m rmn {nuw nors�n omvq�n sq opur �?� �� su yp~n{ � lmn{n�p{n � rmn xs� n{nqon| nr~nnq rmn ms�mnur omvq�n sq opur �?� �� vqx rmn omvq�n sq opur �?� �� rmvr �snyxu rmn| nur upytrspq su ovyotyvrnx �p{ � rp �" pw nq �vosysrsnu �p{ rmn "�z��nx wpsqru w{p|yn}
vqx rmn ��'z��nx wpsqru w{p|yn} � lmnun xvrv unru ~msom v{n tutvyy� tunx �p{ rmn
}tyrsupt{on �n|n{ w{p|yn} v{n rv�nq �{p} rmn ysrn{vrt{n �unn ) {s}| n{� �� �� � !�"� �
�{p} rmsu ys} srnx w{nys} sqv{� n�wn{s} nqr � ~n p|un{�nx rmvr sr su qpr qnonuuv{� rp
upy�n rmn �tyy l� u �p{ vyy rmn oyturn{u |tr pqy� rp opqonqr{vrn pq rmpun oyturn{u mv�sq�
v omvq�n sq opur ��?� �� � � � ��?� �� �� � n{n � vr nvom srn{vrspq � rmn qt}|n{ p� �t yy l� u
upy�nx su #� ~mn{n #� @ # � � lmsu us} wyn |tr w p~n{�ty {nxtorspq uomn} n ~ syy rmnq |n
tunx sq pt{ �trt{n rnursq� �

�q rmsu vww{pvom � ~n n�wyp{n vqprmn{ opq��t{vrspq | nusxnu rmn #� opq��t{vrspqu
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� s�t{n " � ln}wp{v{� {n}p�vy p� v oyturn{

vy{nvx� p|rvsqnx � �n {nur{sor rp �tur pqn }p{n pqy� rp w{p�sxn }p{n 	n� s|sysr� ~msyn
ys} srsq� rmn vxxsrspqvy op}wtrvrspqvy |t{xnq vu rmsu n�n{osun su w n{�p{} nx �p{ nvom
�vytn p� � �� � �� � � � �� � vqx vr nvom srn{vrspq � �r } v� | n tun�ty rp sq�nurs�vrn
rmn n�nor p� n�wyp{sq� }p{n rmvq pqn vxxsrspqvy opq��t{vrspq sq �trt{n � lmn sxnv
su squws{nx �{p} �nqnrso * y�p{srm} u ~mn{n v qn~ upytrspq su opqur{tornx |vunx pq
op}|sqsq� r~p n� sursq� opq��t{vrspqu � � n{n � pqy� rmn oyturn{u ~ srm w pusrs�n �?� ��v{n opqusxn{nx �p{ op}|sqvrspq � lmn {vrspqvy | nmsqx rmsu su rmvr s� ~n op}|sqn
r~p p{ } p{n oyturn{u mv� sq� wpusrs�n �?� �� �vytnu � ~n } v� �nqn{vrn v qn~ upytrspq
~ srm v ms�mn{ wpusrs�n �vytn � lmn qn~ opq��t{vrspq ~ syy rv�n rmn yp ovrspq p� rmn
v�nornx �vosysrsnu p� vyy rmn oyturn{u sq�py�nx � �p{ squrvqon � sq � s�t{n � ~mn{n ~n mv�n
r~p oyturn{u vqx �pt{ �vosysrsnu rp | n pwnqnx � v�rn{ rn}wp{v{� {n}p�sq� rmn oyturn{
ovqxsxvrnu � rmn yp ovrspq p� �vosysrsnu � vqx � v{n omvq�nx sq oyturn{ � vqx rmn yp ovrspq
p� �vosysrsnu � vqx � v{n omvq�nx sq oyturn{ � � lmn{n�p{n � rmn qn~ opq��t{vrspq ~ syy
rv�n rmn yp ovrspq p� �vosysrsnu � vqx � �{p} oyturn{ � vqx rmn yp ovrspq p� �vosysrsnu �
vqx � �{p} oyturn{ � � �p~n�n{ � s� rmn{n v{n umv{nx v� nornx �vosysrsnu � rmn yp ovrspq p�
rmn �vosysrsnu � �� � �� � � � � ¢ ~ srm }p{n rprvy xn} vqx ~ syy | n rv�nq � �p{ n�v}wyn � sq
� s�t{n ' � rmn yp ovrspq p� �vosysr� � su omvq�nx sq | prm oyturn{u � vqx � � )tr � usqon rmn
xn} vqx rp �vosysr� � vr rmn yp ovrspq sq oyturn{ � su }p{n � p{ sq prmn{ ~p{xu � �vosysr� �
mvu }p{n oturp} n{u s� sr su usrtvrnx vu sq oyturn{ �� rmn{n�p{n � rmn qn~ opq��t{vrspq
~ syy rv�n rmn yp ovrspq p� �vosysr� � �{p} oyturn{ �� *r nvom srn{vrspq � rmn qt}|n{ p�

��



�t yy l� u rp | n upy�nx sq rmsu } nrmpx su rmnq #� � #� � ��

 

1  
 
2 �  
 
3 �  
 
4  

C o n f i g u r a t i o n  o f                                                      
      C l u s t e r  1  

1 � �  
 
2 �  
 
3 �  
 
4 � �  

N e w  C o n f i g u r a t i o n  

1 � �  
 
2  
 
3  
 
4 � �  

C o n f i g u r a t i o n  o f                                                      
      C l u s t e r  2  

� s�t{n � � �p ,mv{nx *� nornx �vosysrsnu
 

1  
 
2 �  
 
3 �  
 
4  

C o n f i g u r a t i o n  o f                                                      
      C l u s t e r  1  

1 � �  
 
2 �  
 
3 �  
 
4  

N e w  C o n f i g u r a t i o n  

1 � �  
 
2  
 
3 � �  
 
4  

C o n f i g u r a t i o n  o f                                                      
      C l u s t e r  2  

I f   b ( 3 � )  ³  b ( 3 � � )  

� s�t{n ' � ,mv{nx *�nornx �vosysrsnu

lmn unynornx opq��t{vrspq su rmn pqn rmvr �snyxu rmn ynvur opur v�rn{ upy� sq� rmn
�tyy l� u sq | prm oyturn{ } nrmpxu �

* u rmn upytrspq p|rvsqnx } s�mr | n v yp ovy } sqs}t} � rmn w n{rt{|vrspq uomn} n
su rmnq vwwysnx ~ srm rmn {nonqry� ompunq opq��t{vrspq vu rmn urv{rsq� yp ovrspqu �
�p~n�n{ � | n�p{n xpsq� rmsu � rmn omvq�n | nr~nnq rmn ot{{nqr opur p� rmn ovwvosrvrnx
w{p|yn} v�rn{ vwwy�sq� rmn w n{rt{|vrspq uomn}n � ��� � ��� � � vqx rmn opur p� rmn ovwvoz
srvrnx w{p|yn} ~ srmptr rmn w n{rt{|vrspq uomn}n � ��� ��� � � su n�vytvrnx � (nr �?� ��
xnqprn rmsu omvq�n �

� �� �?� �� su w pusrs�n � ~n urv{r rmn w n{rt{|vrspq uomn} n v�vsq ~ srm rmn {nonqry�
p|rvsqnx opq��t{vrspq �
lmn w{ponuu p� o{nvrsq� rmn oyturn{u � �p{osq� rmn} rp urv� vr rmns{ qnv{nur
�vosysrsnu vqx upy� sq� rmn yp ovrspq vqx vyyp ovrspq w{p|yn} su {nw nvrnx tqrsy
rmn{n su ynuu rmvq � {nxtorspq sq opur � �r ovq |n p|un{�nx rmvr v�rn{ v �n~
srn{vrspqu � rmpt�m rmn qt}|n{ p� oyturn{u vqx rmn ovqxsxvrnu p� rmn oyturn{u
{n} vsq rmn uv} n � ~n ursyy opqrsqtn ~ srm rmsu w{ponuu tqrsy qp }p{n s}w{p�n}nqr
sq opur � �n vxpwr rmsu ur{vrn�� usqon rmn yp ovrspq } v� mv�n omvq�nx ~ srmptr
v�norsq� vq� omvq�n sq rmn vyyp ovrspq �
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� �� �?� �� su qn�vrs�n � ~n {nop{x ��� ��� � vu pt{ upytrspq vqx urpw �

� ���je g � � � k� �gif ggh ��hijekgd

�r ovq | n ump~q rmvr v yv{�n v}ptqr p� rmn rprvy owt rs} n su opqut} nx sq upy� sq�
rmn yv{�n qt}|n{ p� l� u � �prn rmvr rmpt�m rmn l� su upy�nx sq wpy�qp} svy rs} n � rmn
tun p� utom v w{p onxt{n up } vq� rs} nu {nqxn{u rmn ~mpyn n�n{osun op}wtrvrspqvyy�
tqvrr{vors�n � lmn{n v{n v �n~ ~v�u pq mp~ rp p�n{op} n rmsu x{v~|vo� � �q rmsu urtx��
vr nvom srn{vrspq � ~mnq upy� sq� rmn l� � ~n opqonqr{vrn pq v u} vyyn{ wp{rspq p� rmn
p{s�sqvy w{p|yn} |� opqusxn{sq� v ut|unr p� �vosysrsnu pqy�� * u} vyyn{ qns�m|pt{mppx
su rmnq xn�qnx vqx rmn l� su upy�nx �p{ rmn �vosysrsnu sq�py�nx vqx rmns{ {nuw nors�n
oturp} n{u pqy�� lmn } vsq urnwu p� rmn w{ponxt{n v{n �s�nq sq � s�t{n � vqx vq
syytur{vrspq su w{p�sxnx sq � s�t{n 	 � �q prmn{ ~p{xu � �p{ nvom oyturn{ � ~n xnrn{} sqn
rmpun �vosysrsnu oypun rp sr vqx rmn vuus�qnx oturp} n{u vqx rmnq upy�n rmn l� |vunx
pq rmsu u} vyyn{ ut|unr p� �vosysrsnu � * oop{xsq� rp � s�t{n � � ~n vwwy� rmn l� |vunx pq
�� � � �vosysrsnu � �� � � � ¢ � vqx � �� � � rmn qn~ unr p� vyyp ovrnx oturp} n{u squrnvx p�
� ~mn{n �� �� � � � � � � �prn rmvr rmn unynorspq p� qns�m|pt{mppx su ov{{snx ptr tusq�
v xsurvqonz{nyvrnx o{srn{spq |tr prmn{ w{p onxt{nu utom vu rmn tun p� rmn #p{pqps
xsv�{v} v{n vyup w puus| yn � lmpt�m rmn yvrrn{ uomn} n }v� p|�sptuy� unynor } p{n
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lmn w{pwpunx mnt{sursou v{n ~ {srrnq sq � p{r{vq	� vqx {tq pq ,tq �qrn{w{sun
�p{�urvrspq �"� {tqqsq� ,pyv{su � �� � �n tunx rmn �pt{ rnur w{p|yn} u �s�nq sq rmn
ysrn{vrt{n �p{ rmn tqovwvosrvrnx ovun � unn !�" � lmnun v{n rmn "�z��nx wpsqru � rmn ��'z
��nx wpsqru � �"�z��nx wpsqru vqx rmn ����z��nx wpsqru rnur w{p|yn} u � lmn ~ns�mr p�
vyy oturp} n{u su unr rp tqsr� n�onwr �p{ rmn ��'z��nx wpsqr w{p|yn} � lmn vy�p{srm} u
v{n vwwysnx rp rmn rnur w{p|yn} u rp upy�n �p{ � rp �" pwnq �vosysrsnu �p{ rmn "�z��nx
wpsqru w{p|yn} vqx " rp "� ~ srm vq sqo{n} nqr p� " �p{ rmn prmn{ rm{nn w{p|yn} u �
lp n�vytvrn rmn w n{�p{} vqon p� pt{ mnt{sursou � ~n w{nunqr rmn op}wtrvrspqvy {nutyru
p|rvsqnx ~mnq upy� sq� rmn w{p|yn} tusq� rmn *l( vqx rmn *l(*( �

* u rmnun squrvqonu xp qpr sqoytxn rmn ovwvosr� p� rmn �vosysrsnu � ~n �nqn{vrn rmn

ovwvosr� p� rmn �vosysr� vu £ � �
�	
� 
 �

��
� � � lmn �vytn p� £ su �p{ up} n �vosysrsnu nsrmn{

yv{�n{ p{ u} vyyn{ rmvq rmn rprvy xn} vqx p� rmn vyyp ovrnx oturp} n{u rp rmn �vosysrsnu
�p{ rmn ovun p� rmn tqovwvosrvrnx w{p|yn} � �prn rmvr sq up} n ovunu � rmn rprvy utwwy�
p� rmn �vosysrsnu ~ syy n�onnx rmn rprvy oturp} n{u xn} vqx vu ~n v{n tusq� rmn u} vyynur

sqrn�n{ ~msom su �{nvrn{ rmvq
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� � �q rmsu ovun � v xt}}� oturp}n{ ~ srm v tqsr

r{vquw p{rvrspq opur p� � vqx v xn}vqx n�tvyu rp rmn {n} vsqsq� xn}vqx su vxxnx �
lmsu xt}}� oturp} n{ su tunx pqy� ~mnq upy� sq� rmn l� � |tr qpr vr rmn yp ovrspq
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vqx vyyp ovrspq urv�nu �
lmn �vytnu p� rmn wv{v} nrn{u � vqx � v{n �ptqx n}ws{sovyy� tusq� ys} srnx n�w n{z

s} nqru � lmnun sqoytxn � � "� vu {n�ts{nx sq � s�t{n �� vqx � � � ����� vu {n�n{{nx
sq un�n{vy w yvonu rm{pt�mptr rmn rn�r �

�n op}wtrn rmn � xn� svrspq |vunx pq rmn opur �ptqx �p{ rmn }tyrsupt{on �n|n{
w{p|yn} � * u rmnun upytrspqu ~n{n vy{nvx� {nw p{rnx sq rmn ysrn{vrt{n rp | n pwrs} vy
p{ �n{� oypun rp pwrs} vy �unn !�"� � ~n ovq rmn{n�p{n tun utom upytrspq opuru vu yp~n{
|ptqxu sq pt{ n�wn{s} nqru � lmnun v{n rmn pwrs} vy upytrspqu �p{ rmn "� vqx ��'z��nx
wpsqru w{p|yn} u vqx rmn | nur �qp~q upytrspqu �p{ rmn �"� vqx ����z��nx wpsqru
w{p|yn} u �s�nq sq !�" � lmn xn�svrspq su rmnq op}wtrnx |vunx pq rmnun yp~n{ | ptqxu
vu �pyyp~ u �

��� �� � � � ���$ � ���
��� � ���

~mn{n � ���$ su pt{ p�n{vyy | nur upytrspq opur vqx ��� {n�n{u rp rmn yp~n{ |ptqx p{
"| nur 
 opur �p{ rmn tqovwvosrvrnx ovun � �n vyup {nop{x rmn p�n{vyy v�n{v�n xn� svrspq
��*& � �p{ rmn squrvqonu �p{ nvom p� rmn �pt{ rnur w{p|yn} u �

�n opqxtornx r~p n�wn{s} nqru � �q rmn �{ur pqn � pt{ vs} su rp unynor � |vunx pq
rmn u} vyynur xvrv unr � rmn }pur vww{pw{svrn oyturn{ r�w n }nrmpx ~msom ~ syy rmnq
|n tunx sq pt{ unopqx n�wn{s} nqr � lmsu �v{svqr su rmnq tunx ~ srm rmn {nxtorspq
qns�m|pt{mppx ~mnq xnvysq� ~ srm rmn yv{�n{ xvrv unru �
�	
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lmn xnosuspq su |vunx pq rmn upytrspq �tvysr� �} nvut{nx |� rmn v�n{v�n xn�svrspq �
vqx rmn v�n{v�n op}wtrsq� rs} n �p{ rmn ,,* � �,* vqx �,* tusq� rmn vyyzoyturn{u
} nrmpx �* � , sq�yn * yy � yturn{ � ) � �tyrs * yy � yturn{ vqx � � �qrn{} nxsvrn * yy � yturn{
{nuw nors�ny� � ~ srmptr rmn qns�m|pt{mppx {nxtorspq �p{ rmn "�z��nx wpsqr w{p|yn} �
lmnun rm{nn vy�p{srm} u v{n vwwysnx rp upy�n �p{ � rp �" pwnq �vosysrsnu � lmn v�n{v�n
xn� svrspq p|rvsqnx rm{pt�m ,,* ~vu �� ���� tusq� �� ��' unopqxu p� op}wtrsq� rs} n �
�� ���� rm{pt�m �,* ~ srm � ���unopqxu vqx �� ���� rm{pt�m �,* ~ srm 	 ��� unopqxu �
lmn xnrvsynx {nutyru p� vyy rmn rnur w{p|yn} u ovq |n �ptqx sq !��" �

* oop{xsq� rp pt{ ys} srnx n�wn{s} nqru � �,* �s�nu }tom yp~n{ v�n{v�n xn� svrspq
rmvq �,* |tr v �{vorspq ms�mn{ rmvq ,,* � �q rn{} u p� op}wtrsq� rs} n � �,* rv�nu
}tom ump{rn{ rs} n rmvq ,,* |tr uys�mry� ypq�n{ rmvq �,* � lv�sq� sqrp opqusxn{vrspq
|prm rmn upytrspq �tvysr� vqx rmn op}wtrvrspqvy rs} n � ~n opqoytxn rmvr �,* su rmn
}pur vww{pw{svrn } nrmpx vqx rmn{n�p{n �p{ opq�nqsnqon ~n w{p onnx ~ srm rmn tun p�
rmn qns�m|pt{mppx {nxtorspq w{ponxt{n pq rmsu } nrmpx pqy��
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lmn {nutyru �p{ nvom rnur w{p|yn} v{n ut}}v{sunx sq lv|yn �� �pyt}qu �� � vqx �
�s�n rmn qt}|n{ p� oturp} n{u � rmn qt}|n{ p� �vosysrsnu vqx rmn yp~n{ |ptqx �() � {nz
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�rmn } pxs�nx �ppwn{ 
u *l( mnt{surso� � vqx pt{ r~p qn~ �v{svqru {nuw nors�ny� rmvr
v{n �qrn{} nxsvrn * yy � yturn{ � $ nxtorspq vqx �qmvqonx �qrn{} nxsvrn ��,* tusq�
rmn up}nzoyturn{u } nrmpx� � $ nxtorspq � lmn op}wtrsq� rs} n �s�nq mn{n n�oytxnu
rmn rs} n �p{ �nqn{vrsq� rmn sqsrsvy urv{rsq� yp ovrspqu �p{ rmn tqovwvosrvrnx w{p|yn}
vu rmsu su vy}pur qn�ys�s| yn � �r optyx vyup | n qprnx rmvr vu *l( su {nyvrs�ny� }tom
�vurn{ rmvq rmn prmn{u � sr } v� | n tun�ty rp rnur rmsu us} wyn } nrmpx urv{rsq� �{p} un�z
n{vy sqsrsvy upytrspqu vu rmsu } v� s}w{p�n rmn ot{{nqr upytrspq �ptqx |� rmn w{nunqr
s}wyn} nqrvrspq p� *l( �

�{p} pt{ n�wn{s} nqru � sr ovq |n unnq rmvr rmn qns�m|pt{mppx {nxtorspq xpnu
�s�n v us�qs�ovqr s}w{p�n}nqr sq rmn op}wtrsq� rs} n nuw nosvyy� �p{ �qmvqonx �qrn{z
} nxsvrn � $ nxtorspq � �p{ squrvqon � �p{ rmn "�z��nx wpsqr w{p|yn} � rmn op}wtrsq�
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op}wv{nx rp rmn w{p onxt{n ~mn{n rmn �tyy l� su upy�nx �p{ n�n{� oyturn{ sq �qrn{} nxsz
vrn * yy � yturn{ � $ nxtorspq � �p~n�n{ � �p{ rmn "�z��nx wpsqr w{p|yn} � rmsu } nrmpx
{nxtonu rmn v�n{v�n xn�svrspq |� tw rp ��� �{p} rmn v�n{v�n p� xn� svrspq �s�nq
|� *l( � "�� �p{ rmn ��'z��nx wpsqr w{p|yn} � ��� �p{ rmn �"�z��nx wpsqr w{p|yn}
vqx �	� �p{ rmn ����z��nx wpsqr w{p|yn} � �r su p|un{�nx rmvr rmn pqn vxxsrspqvy
opq��t{vrspq sq �qmvqonx �qrn{} nxsvrn xpnu qpr �s�n }tom opqr{s|trspq rp rmn �qvy
upytrspq �

lmn ut}}v{� p� rmn w n{�p{} vqon p� vyy rmn } nrmpxu �s�nq sq lv|yn � ~mnq
{nw{nunqrnx |� rmn upytrspq �tvysr� vqx rmn op}wtrsq� rs} n su ump~q sq � s�t{n �� �
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