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C_a�iae]esp�D�|iw��s_�:�mZm�u_ihh&��-4���D�,C4�^�
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_d]es�sq� θ �J�-���-�E�

k]� eh� sfxes`h� ]\d]� ]\i� cdep� ^d_dci]i_h� sq� ]\i

]\i_csabpdcer�rbrgi�sq�{dh�]`_fepih�`pe]i&�h`r\�dh�]\i

{dh�]ic^i_d]`_i� 7
�� �dpa�]\i�rsc^_ihhs_�^_ihh`_i�_d]es

<
7
? ∑π =&� dh� wigg� dh� ]\i� ^d_dci]i_h� ai]i_cepep{� ]\i

ws_�ep{�^_srihh�sq�daae]espdg�`pe]h�<\id]�_i{ipi_d]s_h&

h]idc�]`_fepi&�i]r�=�sq�]\i�rscfepia�eph]dggd]esp�^gdb�dp

ec^s_]dp]� _sgi� ep� e]h� iqqereiprb� ec^_sxep{�

msc^_i\iphexi�s^]ece�d]esp�sq�]\ihi�rbrgi�^d_dci]i_h

eh� ]\i� cdep� {sdg� sq� ]\i� {dh�]`_fepi� rscfepia� `pe]

]\i_csabpdcer�aihe{p�

msc^`]i_� csaigh� sq� d� {dh� ]`_fepi� `pe]� we]\

rscfepia� ]\i_csabpdcer� rbrgih� aixigs^ia� ep� ]\i

nMLZn� Mno�hbh]ic� dggswia� hsgxi� ]\i� ^_sfgich� sq

pspgepid_�c`g]e�r_e]i_ed�s^]ece�d]esp�sq�]\ie_�s^i_d]ep{

^d_dci]i_h&� ai]i_cepi� ]\i� csh]� _d]espdg� hr\icih

ai^ipaep{� sp� ]\i� ep]ipaia� ^`_^shi� dpa� s^i_d]ep{

rspae]esph�sq�]\i�{dh�]`_fepi�`pe]�

Z`hhedp� L`_fsqdp� ip{epi� LZll�� Zl�CC� wdh

higir]ia�dh�]\i�fdheh�qs_�h]`abep{�]\i�\id]�_i{ipi_d]esp

ec^dr]� sp� iqqereiprb� iqqir]exipihh�� k]h� gsw� ^_ihh`_i

rsc^_ihhs_�wdh�r`]�sqq�]s�igecepd]i�]\i�fb^dhh�a`r]�w\egi

rspxi_]ep{�e]�ep]s�{_s`pa�fdhia�eph]dggd]esp�

L\i� qsggswep{� xd_ed]esp� xdg`ih� sq� ]\i� rbrgi� fdher

]\i_csabpdcer�^d_dci]i_h�wi_i�higir]ia�<
7
? ∑π J�4�&�C-&

��&�,-��� 7
�� J�4�--&�4�--&�4E--&��4--�R=��L\i�vLo

csa`gi�we]\s`]�i�\d`h]�{dhih�\id]�_i{ipi_d]esp�dpa�d

vLo� we]\� i�\d`h]� {dhih� \id]� _i{ipi_d]esp� wi_i

aixigs^ia�ic^gsbep{�nMLZn�rsc^`]i_�^_s{_dc��L\i

^d^i_� ^_ihip]h� hsci� _ih`g]h� sq� ]\i� h]`ab� sp� vLo

iqqereiprb�ec^_sxicip]�

V]bca?d=e�{dh�]`_fepi�eph]dggd]esp&�\id]�_i{ipi_d]esp&
ws_��^_srihh�^d_dci]i_h&�hr\ici&�iqqir]exi�iqqereiprb&

]\i_csabpdcer�rbrgi&�s^]ece�d]esp�

L]f]?]`A]=

4� n{`g�pe��n���&�v`hd_sx�M�n�&�tcd_��������$%*	W\X�

�-4.&� ps�� ���YZ[:�\]]^:XX]_`abcde�_`Xip{X^`fgeh\ia�

^\^jklJ..-E�

�� M\r\`_sxh�ee� z�n�&� �de]hix� �`�n�� `�@#!$�Y���*�

��@#"���?� ��+�*$�� ���	 ������!*� <vdh�]`_fepi� {dh

rsc^_ihhs_�`pe]h=&�yshrsw&�|ia_d&�4;;�&�4;4�^�

C� Rs�dr\ip�s�n�|��j?�"�$�!�!��*�	?#�"����#��*?�	�!��!���

�����!���k�*?�	 ��@#"�#+#%#+� <msc^_ihhs_� h]d]esph

s^i_d]esp�sq�{dh�cdep�^e^igepih=&�yshrsw&�|iq]��e�{d�&

4;;;&��,C�^�

�� ogehiix��`�M�&�ydp`h\ep�o�n�&�ye�\dg�]hix�z�o����#��*�

�	 "�#�?!��#+����	 ��@#!$�Y���*?�	 �	 ?#�Y����#+���*?�

$�!��#+#?	 <L\is_b� dpa� aihe{p� sq� {dh� ]`_fepi� dpa

rscfepia�^gdp]h=&�yshrsw&�yvLY�ec��|�o���d`cdpd&

�---&�,�-�^�

�� R`gd{ep� z�z�&� R`��cer\ix� z�M�� ��#��*��	 ��� ��!	 �

"�#�?!��#+����	�+��!��#��*?�	%+���!����	�	������!� ���?�?�

$�!��#+#?>	$ ��Y��?	+	l	?�0	Z����	m0	n��#+*	!�#���	`�o0

V�Y# ���	"�#!����	�	!���#��@#%����� ���?��	�����@	<L\is_b&

rdgr`gd]esp� dpa� aihe{p� sq� de_r_dq]� ip{epih� dpa� ^swi_

^gdp]h���ss��4���`padcip]dgh� sq� ]\i� ]\is_b�sq�vLl�

�s_�qgsw� dpa� ]\i_csabpdcer� dpdgbheh=&� yshrsw&

kppsxd]hesppsi�cdh\epsh]_sipei&��-4.&�CC��^�

,� R`gd{ep� z�z�&� �sr\�d_ix� M�R�&� vs_b`psx� k�y�&

R`��cer\ix� z�M�� ��#��*��	 ��� ��!	 �	 "�#�?!��#+����

�+��!��#��*?�	 %+���!����	 �	 ������!� ���?�?�	 $�!��#+#?>

$ ��Y��?0	Z����	50	n��#+�*�	"�#Y���*>	]� ���k�*�	$�#+��k

"�#�?!��#+���*��	��@#%����� ���?�*�	%#+#%?��	�"�!����k�*�

?����?!����!�?�	�	?#�+����*�	�+��!��#��*?�	`�o	<L\is_b&

rdgr`gd]esp� dpa� aihe{p� sq� de_r_dq]� ip{epih� dpa� ^swi_

^gdp]h���ss��C��ydep�^_sfgich:�kpe]edg� gixig�sq�aihe{p&

{dh�abpdcer� _iqepicip]&� h^iredg� r\d_dr]i_eh]erh� dpa

de_r_dq]�vLo�rspxi_hesp=&�yshrsw&�ydh\epsh]_sipei&

�--�&��,��^�

.� ocep� t�|�� X�"#�k@#+����	 �+��!��#��*?�	 `�o	 %�*�

�#@%���*�	 ��@���*?�	 !����"#�!�*?�	 �	 �!�!��#����*?�

������!� ���?�?�	$�!��#+#?�<ne_r_dq]�{dh�]`_fepi�ip{epih

d^^gerd]esp� qs_� {_s`pa� ]_dph^s_]� dpa� h]d]espd_b�^swi_

^gdp]h�aixigs^cip]=&�yshrsw&�ynk&�4;;E&�E-�^�

E� R`��cer\ix� z�M�&� R`gd{ep� z�z�&� R_`^iper\� k�|�&

L�dr\ip�s� n��`�&� Zbfd�sx� z�|����$%*	W\X�� �-4C&

ps��,.��YZ[:�\]]^:XX]_`abcde�_`Xip{X^`fgeh\ia�^\^jkl

J�4�4E

;� Zd]pe�sx�M�u��_��!��?	W#�?#+�?#�#	�+��!��#��#�#	���!�!$!�&

�--E&�xsg��4�&�ps��C&�^^��,C�,E�

4-� �d�gdpsx� n�z�� _��!��?	 W#�?#+�?#�#	 �+��!��#��#�#

���!�!$!�&��-4.&�xsg����&�ps���&�^^���.�,E�

44� t�s_s�sxd� |�M�&� u`h\�ep� R�z�&� Mix_`�� M�l�&

�d_cd�sxh�dbd�n�n��_��!��?	W#�?#+�?#�#	�+��!��#��#�#

���!�!$!��	�-4�&�xsg���4&�ps���&�^^��.C�.;�
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���� "���!�	)#�	)�*���	+��� ���

4�� Zd\cdp�y�y�&� kf_d\ec�L�R�&�Rdae_{dcd�R�&�ydcd]

Z�&��d�d_�Z�n��kpqg`ipri�sq�t^i_d]esp�mspae]esph�dpa

ncfeip]�Lic^i_d]`_i�sp�ui_qs_cdpri�sq�vdh�L`_fepi

uswi_�ugdp]��\%+�� �%	W�!������	V����� ��		�-44&�xsgh�

4E;�4;C&�^^�� C--.�C-4C��ltk:4-��-�EXwww�hreip]eqer�

pi]XnyZ�4E;�4;C�C--.

4C� |d_dadh`� Z�R�&� Rspe~i]e� Z�R�&� ngg`_`� z�Z�

L\i_csabpdcer� dpdgbheh� sq� \id]� _irsxi_b� h]idc

{ipi_d]s_� ep� rscfepia� rbrgi� ^swi_� ^gdp]�� �������

d ��� ����--.&�xsg��44&�ps���&�^^��4�C�4�,&�ltk:�4-���;EX

LMmk-.-�4�CZ

4�� kf_d\ec� L�R�&� Zd\cdp� y�y�� L\i_cdg� kc^dr]� sq

t^i_d]ep{� mspae]esph� sp� ]\i� ui_qs_cdpri� sq� d

mscfepia� mbrgi� vdh� L`_fepi�� a#$����	 #)	 \""���%

V����� �	��%	�� ��#�#�*&���-4�&�xsg��4-&�ps���&�^^���,.�

�..�

4�� Rdxe_e�n�v�&�}ddqd_�y�|�y�&�[d�ec�L�y��ysaigep{�dpa

c`g]e�sf~ir]exi�i�i_{b�fdhia�s^]ece�d]esp�sq�d�rscfepia

rbrgi� ^swi_� ^gdp]� `hep{� d� {ipi]er� dg{s_e]\c��j����*

e#�+����#�	��%	W��������!���-4�&�xsg���E&�^^��;�V4-C�

ltk:� 4-�4-4,X~�iprspcdp��-4��-4�--�

4,� R\dge��n�&�Rd`h\e��M�m��L\i_csabpdcer�^i_qs_cdpri

ixdg`d]esp� sq� rscf`h]esp� {dh� ]`_fepi� rs{ipi_d]esp

hbh]ic�we]\�_i\id]��\""���%	�������	j����������&��--�&

xsg�� ��&� ps�� 4C&� ^^�� 4.E�V4.;��� ltk:� 4-�4-4,X

~�d^^g]\i_cdgip{��--C�4��-4C

4.� ye]_i� }���&�[dri_ad�n�k�&�[dri_ad�Z����ysaigep{� dpa

hec`gd]esp�sq� ]\i_csigir]_er�^gdp]�sq� rscfepia�rbrgih

dpa� e]h� ipxe_spcip]dg� ec^dr]���������	 j�����������

�--�&� xsg�� �&� ps�� 4&� ^^�� ECVEE�� ltk:� 4-��CE-X

_i]�x�e4�C���

4E� R`_��i� }�&� �dggewigg� k�� h�#"$���#�	 ��%	 h#&��>	 \�

jp"�#��!�#�	 #)	 `��	 �$�Y���	 h��)#���� �	 W#%������

M^_ep{i_�kp]i_pd]espdg�u`fgeh\ep{&�m\dc&�Mwe]�i_gdpa&

�-4E&�.���^��kM�|:�;.E�C�C4;�.�;..�.

4;� yi\i_wdp�u���sbri��`��	�$�Y���	j����������	g��%Y##?�

�]\�oae]esp&��`]]i_ws_]\��iepicdpp&�oghixei_&� �-4�&

;�,�^�� kM�|:�;.E�-�4��CECE���4

�-� Rd�dr� M�n�&� [e`� ��&� u_dc`dp~d_sip�e~� n�� g��!

jp �������>	d��� !�#��	V�!����	��%	�������	o�����&�C_a

iae]esp&�|iw��s_�&�mZm�u_ihh&��-4�&�,C4�^�

�4� R`^^dp�L��g��!	jp ������	o�����	g��%Y##?��|iw��s_�&

yd_rig� li��i_� kpr�&� �---&� 444;� ^�� ltk:� 4-�4-E-X

-.C.C;C---E;4.ECC


