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>ZggZy� jZ[hlZ� y\ey_lky� ijh^he`_gb_f� jZ[hl� ³P_e_iheZ]Zgb_� dZd� ijbgpbi� jZ[hlu�

fha]Z´�b�³<_jhylghklgh_�ijh]ghabjh\Zgb_�b�ij_^kdZaZgb_�dZd�ijbgpbi�jZ[hlu�fha]Z´��<�

i_j\hc� jZ[hl_� baeh`_g� i_j\uc� ba� ijbgpbih\� jZ[hlu�fha]Z� -� p_e_iheZ]Zgb_��<h� \lhjhc�
jZ[hl_� gZ� g_nhjfZevghf� mjh\g_� baeh`_g� \lhjhc�ijbgpbi� jZ[hlu�fha]Z� -�ij_^kdZaZgb_��
<lhjhc� ijbgpbi� y\ey_lky�� \h-i_j\uo�� j_amevlZlhf� mlhqg_gby� ihgylby� \_jhylghklgh]h�
ijh]ghabjh\Zgby��bkihevam_fh]h�\�BgnhjfZpbhgghc�l_hjbb�wfhpbc�I�<��Kbfhgh\Z��Z��\h-
\lhjuo�� j_amevlZlhf� fZl_fZlbq_kdh]h� ZgZebaZ� ihgylby� ij_^kdZaZgby�� hkms_kl\e_ggh]h�

Z\lhjhf�\�ij_^u^msbo�jZ[hlZo��L_f�kZfuf��q_j_a�ihgylby�ij_^kdZaZgb_�b�\_jhylghklgh_�

ijh]ghabjh\Zgb_�mklZgZ\eb\Z_lky�dhgp_ilmZevguc�fhkl�f_`^m�nhjfZebaZpb_c�ij_^kdZaZ�

gby�b�BgnhjfZpbhgghc�l_hjb_c�wfhpbc�I�<��Kbfhgh\Z��qlh�gZ�g_nhjfZevghf�mjh\g_�[u�

eh�k^_eZgh�\h�\lhjhc�jZ[hl_��Bkihevamy�wlhl�dhgp_ilmZevguc�fhkl�\�^Zgghc�jZ[hl_��fu�

ihemqZ_f� nbabheh]bq_kdmx� bgl_jij_lZpbx� ihgylby� ij_^kdZaZgby� g_� lhevdh� \� l_hjbb�

wfhpbc�I�<�Kbfhgh\Z��gh�b�\�L_hjbb�nmgdpbhgZevguo�kbkl_f�I�D�:ghobgZ��Wlh�^Z_l�\ha�

fh`ghklv�\u\_klb�gh\mx�nhjfZevgmx�fh^_ev�g_cjhgZ��^Zlv�nbabheh]bq_kdh_�h[tykg_gb_�

jheb�ij_^kdZaZgby�\�^_yl_evghklb�fha]Z�b�\u\_klb��\�j_amevlZl_��nhjfZevgmx�fh^_ev�jZ�

[hlu�fha]Z��hkgh\Zggmx�gZ�ijbgpbi_�ij_^kdZaZgby�gZ�g_cjhgghf�mjh\g_��Ihemq_ggZy�fh�

^_ev� iha\hey_l� h[tykgblv� l_� k\hckl\Z� L_hjbb� nmgdpbhgZevguo� kbkl_f� I�D�:ghobgZ� b�

L_hjbb�Ko_f�\hkijbylby�M�GZck_jZ��dhlhju_�hklZebkv�g_h[tykg_ggufb�\�i_j\hc�jZ[hl_� 
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NhjfZevgZy�fh^_ev�jZ[hlu�fha]Z��hkgh\ZggZy�gZ�ijbgpbi_�ij_^kdZaZgby� 
 

<bly_\�?�?� 

 

1. <\_^_gb_��<�jZ[hl_�><bly_\����@�gZ�g_nhjfZevghf�mjh\g_�baeZ]Z_lky�\lhjhc�ba�ijbg�
pbih\�jZ[hlu�fha]Z�-�ij_^kdZaZgb_��baeh`_gguc�ij_^\Zjbl_evgh�\�><bly_\����@��<�lh�`_�\j_fy�
^ZggZy�jZ[hlZ�ijh^he`Z_l�k_jbx�jZ[hl�ih�bkke_^h\Zgbx�ijbgpbih\�jZ[hlu�fha]Z�gZqZlmx�\�

jZ[hlZo��><bly_\�������@��<�jZ[hl_�><bly_\����@�[ue�jZkkfhlj_g�i_j\uc�ba�ijbgpbih\�jZ[hlu�

fha]Z�-�p_e_iheZ]Zgb_��Ijbgpbi�p_e_iheZ]Zgby�[ue�\ayl�ba�\g_rg_c�ih�hlghr_gbx�d�L_hjbb�

nmgdpbhgZevguo� kbkl_f� jZ[hlu� fha]Z�I�D�:ghobgZ� l_hjbb� b� [ue� ihemq_g� dZd� h[h[s_gb_�

ihgylby�AZ^ZqZ��<�kZfhc�L_hjbb�nmgdpbhgZevguo�kbkl_f�h^gbfb�ba�hkgh\guo�ihgylbc�[ueb�

ihgylby�J_amevlZl�b�Ihlj_[ghklv��<�jZ[hl_�><bly_\����@�[ueh�ihdZaZgh��qlh��\h-i_j\uo��ihgy�
lb_�P_ev�h[h[sZ_l�ihgylb_�aZ^ZqZ��\h-\lhjuo��hgh�h[t_^bgy_l�ihgylby�Ihlj_[ghklv�b�J_amev�
lZl�L_hjbb�nmgdpbhgZevguo�kbkl_f�\�h^gh�ihgylb_�b��\-lj_lvbo��iha\hey_l�[he__�lhqgh�hij_�
^_eblv�\k_�hklZevgu_�ihgylby�L_hjbb�nmgdpbhgZevguo�kbkl_f��gZihegyy�l_f�kZfuf�ihgylb_�

P_ev�b�AZ^ZqZ�nbabheh]bq_kdbf�kh^_j`Zgb_f��Wlh�iha\hebeh�ijbf_gblv�d�L_hjbb�nmgdpbh�

gZevguo� kbkl_f�j_amevlZl� >?jrh\��KZfho\Zeh\�� ��@�h�g_h[oh^bfhklb�nhjfZebaZpbb� aZ^Zq�\�

keZ[uo�nhjfZevguo�kbkl_fZo�b�ihemqblv�\�j_amevlZl_�nhjfZevgmx�fh^_ev�jZ[hlu�fha]Z��hk�

gh\Zggmx�gZ�ijbgpbi_�p_e_iheZ]Zgby��dZd�b_jZjobx�keZ[uo�nhjfZevguo�kbkl_f��L_f�kZfuf��

[ue�mklZgh\e_g�dhgp_ilmZevguc�fhkl�f_`^m�^\mfy�l_hjbyfb�q_j_a�hkgh\gh_�ihgylb_�h[_bo�

l_hjbc�-�P_ev��dZd�ijbgpbi�h[_bo�l_hjbc� 

:gZeh]bqgh�fu�ihklmibf�k�ijbgpbihf�ij_^kdZaZgby��Nbabheh]bq_kdbf�kh^_j`Zgb�

_f� gZiheg_g� l_jfbg� ³\_jhylghklgh_� ijh]ghabjh\Zgb_´�� \\_^_ggh_� N_c]_g[_j]hf� b� bk�

ihevah\Zggh_�I�<�Kbfhgh\uf�\�BgnhjfZpbhgghc�l_hjbb�Wfhpbc��Ih^jh[gh�wlh�ihdZaZgh�

\� jZ[hl_� ><bly_\�� ��@�Ij_^kdZaZgb_� y\ey_lky� l_jfbghf�Nbehkhnkdhc� eh]bdb��<� jZ[hlZo�

Z\lhjZ� ><bly_\�� ����<bly_\�� ��@� �kf��jZa^�� ���ihdZaZgh��qlh�kms_kl\mxsb_�nhjfZebaZpbb�

ihgylby�ij_^kdZaZgby�g_�Z^_d\Zlgu��LZf�`_�^Z_lky�gh\Zy�nhjfZebaZpby�ihgylby�ij_^kdZ�

aZgby� �kf��jZa^�� ����bkihevamxsZy� \_jhylghklv��L_f� kZfuf��ihgylb_�ij_^kdZaZgby�q_j_a�

ihgylb_� \_jhylghklgh]h� ijh]ghabjh\Zgby� ihemqZ_l� nbabheh]bq_kdmx� bgl_jij_lZpbx� \�

BgnhjfZpbhgghc� l_hjbb� Wfhpbc� I�<�Kbfhgh\Z�� Wlh� mklZgZ\eb\Z_l� Dhgp_ilmZevguc�

fhkl�f_`^m�ihgylb_f�ij_^kdZaZgby��nhjfZebah\Zgguf�\�><bly_\������<bly_\����@��b�Bg�

nhjfZpbhgghc�l_hjb_c�wfhpbc�I�<��Kbfhgh\Z��Bkihevamy�wlhl�dhgp_ilmZevguc�fhkl��fu�

ihemqZ_f� nbabheh]bq_kdmx� bgl_jij_lZpbx� ihgylby� ij_^kdZaZgby� g_� lhevdh� \� l_hjbb�

wfhpbc�I�<�Kbfhgh\Z��gh�b�\�L_hjbb�nmgdpbhgZevguo�kbkl_f�jZ[hlu�fha]Z�I�D�:ghobgZ��

Wlh�^Z_l�\hafh`ghklv�\u\_klb�gh\mx�nhjfZevgmx�fh^_ev�g_cjhgZ��jZa^������^Zlv�nbabh�

eh]bq_kdh_�h[tykg_gb_�jheb�ij_^kdZaZgby�\�^_yl_evghklb�fha]Z�b�\u\_klb��\�j_amevlZl_��

nhjfZevgmx�fh^_ev�jZ[hlu�fha]Z��hkgh\Zggmx�gZ�ijbgpbi_�ij_^kdZaZgby��gZ�g_cjhgghf�

mjh\g_� �jZa^�� ����Ihemq_ggZy�fh^_ev�iha\hey_l� h[tykgblv� l_� k\hckl\Z�L_hjbb�nmgdpbh�

gZevguo�kbkl_f�I�D�:ghobgZ��jZa^�����b�L_hjbb�Ko_f�\hkijbylby�M�GZck_jZ��jZa^������dh�

lhju_�hklZebkv�g_h[tykg_ggufb�\�ij_^u^ms_c�jZ[hl_�><bly_\����@.  
<�jZ[hl_�><bly_\����@�gZ�g_nhjfZevghf�mjh\g_�ihdZaZgh��qlh�h[Z�ijbgpbiZ�-�p_e_iheZ�

]Zgby�b�ij_^kdZaZgby�fh]ml�[ulv�kbgl_abjh\Zgu�\�h^bg�- ]eZ\guc�ijbgpbi�jZ[hlu�fha]Z. 
Hg�khklhbl�\�lhf��qlh�]eZ\gZy�^\b`msZy�kbeZ�ex[h]h�p_e_gZijZ\e_ggh]h�ih\_^_gby�-�wfhpbb�
-�^\moiZjZf_ljbqgu��Hgb�aZ\bkyl�dZd�hl�wfhpbhgZevghc�hp_gdb�^hklb]Z_fh]h�j_amevlZlZ��lZd�
b�hl�\_jhylghklghc�hp_gdb�\hafh`ghklb�^hklb`_gby�j_amevlZlZ��Ijb\_^_f�_s_�jZa�hkgh\gh_�

ml\_j`^_gb_�I�<�Kbfhgh\Z��³Kmffbjmy�j_amevlZlu�kh[kl\_gguo�hiulh\�b�^Zggu_�ebl_jZ�

lmju��fu�ijbreb�\����� ]��d�\u\h^m�h�lhf��qlh�wfhpby�_klv�hljZ`_gb_�fha]hf�q_eh\_dZ�b�

`b\hlguo�dZdhc-eb[h�ZdlmZevghc�ihlj_[ghklb��__�dZq_kl\Z�b�\_ebqbgu��b�\_jhylghklb�
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�\hafh`ghklb��__�m^h\e_l\hj_gby´�>Kbfhgh\����� K� ������@��JZkkfhljbf�l_i_jv�dZd�]eZ\�
guc�ijbgpbi�jZ[hlu�fha]Z�fh`_l�[ulv�nhjfZebah\Zg� 

 

���NhjfZevguc�ZgZeba�]eZ\gh]h�ijbgpbiZ�jZ[hlu�fha]Z� 
 

2.1. NhjfZevgZy�fh^_ev�jZ[hlu�fha]Z��hkgh\ZggZy�gZ�ijbgpbi_�p_e_iheZ]Zgby,�b�
]eZ\guc�ijbgpbi�jZ[hlu�fha]Z��Ba�L_hjbb�NmgdpbhgZevguo�Kbkl_f�ke_^m_l��qlh�^hklb`_�

gb_�dZ`^hc�p_eb�hkms_kl\ey_lky�ihke_^h\Zl_evghklvx�b�b_jZjob_c�nmgdpbhgZevguo�kbkl_f�

b�khhl\_lkl\mxsbo�J_amevlZlh\��b��ke_^h\Zl_evgh��dZ`^Zy�p_ev�Z\lhfZlbq_kdb�jZa[b\Z_lky�gZ�

ihke_^h\Zl_evghklv�b�b_jZjobx�ih^p_e_c��ijb\h^ysbo�d�^hklb`_gbx�p_eb��Ihemq_ggh_�^_�

j_\h�P_e_c�b�^_j_\h�J_amevlZlh\�h[jZamxl�lm�eh]bq_kdmx�ko_fm�^hklb`_gby�P_eb��dhlhjZy�

jZaj_rZ_l�iZjZ^hdk�P_eb�><bly_\����@�b�hij_^_ey_l�kihkh[�__�^hklb`_gby��WlZ�ko_fZ�y\ey_lky�

eh]bq_kdhc��lZd�dZd�^hklb`_gb_�P_eb�b�ihemq_gb_�J_amevlZlZ�\iheg_�hibku\Z_lky�eh]bq_kdb 
-�P_ev�fh`_l�[ulv�eb[h�^hklb]gmlZ��eb[h�g_l��b�J_amevlZl�fh`_l�[ulv�eb[h�ihemq_g,�eb[h�
g_l,�\�ijhlb\ghf�kemqZ_�wlh�g_�J_amevlZl��Ba�l_hj_fu�h�nhjfZebam_fhklb�AZ^Zq� >?jrh\��

KZfho\Zeh\����@�\�jZfdZo�keZ[uo�nhjfZevguo�kbkl_f��ke_^m_l��qlh�^hklb`_gb_�ex[uo�P_e_c�

fh`_l�[ulv�hibkZgh�eh]bq_kdb�\�jZfdZo�b_jZjobb�keZ[uo�nhjfZevguo�kbkl_f�b�l_f�kZfuf�

ijbgpbi� p_e_iheZ]Zgby� b� nhjfZevgZy� fh^_ev� jZ[hlu� fha]Z�� \ul_dZxsZy� ba� wlh]h�

ijbgpbiZ��\iheg_�fh]ml�[ulv�ij_^klZ\e_gu�dZd�b_jZjoby�keZ[uo�nhjfZevguo�kbkl_f. 
Dh]^Z�ijhp_kk�h[mq_gby�aZdhgq_g�b�^_ckl\b_�klZgh\blky�Z\lhfZlbabjh\Zgguf��[_a�wfhpbc�b�

hjb_glbjh\hqgh-bkke_^h\Zl_evkdhc�j_Zdpbb��b�dh]^Z�J_amevlZlu�^_ckl\by�lhqgh�kh\iZ^Zxl�k�
h`b^Z_fufb��lh]^Z�\_jhylghklgh_�ijh]ghabjh\Zgb_��k�\_jhylghklvx����k\h^blky�d�eh]bq_kdh-
fm�\u\h^m��b�ijhp_kk�^hklb`_gby�P_eb�\iheg_�fh`_l�[ulv�hibkZg�eh]bq_kdb��Ihwlhfm��eh]b�

dZ� �fZl_fZlbq_kdZy�eh]bdZ��dZd�jZa�b�ij_^gZagZq_gZ�^ey�lhqgh]h�hibkZgby�Z\lhfZlbabjh�

\Zgguo�^_ckl\bc��Gh� wlh]h�� dZd� ke_^m_l�ba�BgnhjfZpbhgghc� l_hjbb� wfhpbc� �kf�� ><bly_\��

��@��� g_^hklZlhqgh� ^ey� hibkZgby� kihkh[Z� ^hklb`_gby�fha]hf� k\hbo�P_e_c��DZd� ihdZaZgh� \�

><bly_\�� ��@�� ]eZ\ghc�p_evx�jZ[hlu�fha]Z� y\ey_lky� klj_fe_gb_�fZdkbfbabjh\Zlv�iheh`b�

l_evgu_�b�fbgbfbabjh\Zlv�hljbpZl_evgu_�wfhpbb��\dexqZy��\oh^ysb_�\�gbo��\_jhylghklgu_�

hp_gdb�^hklb`bfhklb�j_amevlZlZ��Ijb�wlhf��ihkdhevdm�wfhpbhgZevgu_�hp_gdb�^hklb]Z_fh]h�

j_amevlZlZ�nbdkbjh\Zgu��lh�\�ijhp_kk_�^hklb`_gby�p_eb��]eZ\ghc�p_evx�jZ[hlu�fha]Z y\ey�
_lky�fZdkbfbaZpby�\lhjh]h�iZjZf_ljZ�-�\_jhylghklb�^hklb`bfhklb�p_eb��Ihwlhfm�\�ijhp_kk_�
^hklb`_gby�p_eb� ]eZ\ghc�p_evx�hj]ZgbafZ� y\ey_lky�g_�ijbgpbi�p_e_iheZ]Zgby�� Z�gZh[hjhl�

ijbgpbi�\_jhylghklgh]h�ijh]ghabjh\Zgby��JZkkfhljbf�dZdb_�nhjfZevgu_�f_lh^u�ba\_klgu�\�

gZklhys__�\j_fy�hlghkbl_evgh�nhjfZebaZpbb�ijhp_kkZ�\_jhylghklgh]h�ijh]ghabjh\Zgby�� 

<�lZdbo�h[eZklyo��dZd�Bkdmkkl\_gguc�Bgl_ee_dl��NbehkhnkdZy�Eh]bdZ��Ijbgylb_�J_r_�

gbc��<_jhylghklgZy� eh]bdZ� b� l�^�� jZkkfZljb\Z_lky� lhevdh� eh]bq_kdZy� ko_fZ� ^hklb`_gby�J_�

amevlZlh\��:�dZd�`_�lh]^Z�hkms_kl\ey_lky�\_jhylghklgh_�ijh]ghabjh\Zgb_"�<h�\k_o�i_j_qbk�

e_gguo� h[eZklyo� \_jhylghklgu_� hp_gdb� ij_^kdZaZgby� hkms_kl\eyxlky� ³\^h]hgdm´� �iZjZe�

e_evgh��eh]bq_kdhfm�\u\h^m��LZdbf�h[jZahf��\h�\k_o�wlbo�h[eZklyo��gZ�i_j\h_�f_klh�klZ\blky�

eh]bq_kdbc�\u\h^��l�_��ijbgpbi�j_r_gby�AZ^Zq��Z�\_jhylghklgu_�hp_gdb�\uqbkeyxlky�\�khhl�

\_lkl\bb�k�ihemq_gghc�b_jZjob_c�AZ^Zq��L_f�kZfuf�\_jhylghklgh_�ijh]ghabjh\Zgb_�b�ijbg�

pbi�ij_^kdZaZgby�klZ\blky�\�ih^qbg_gb_�ijbgpbim�p_e_iheZ]Zgby. :�fha]hf��\�ijhp_kk_�
^hklb`_gby�k\hbo�p_e_c��gZh[hjhl�gZ�i_j\h_�f_klh�klZ\blky�^hklb`_gb_�fZdkbfZevguo�

\_jhylghklguo� hp_ghd� ^hklb`_gby�p_eb�� Z� m`�eh]bq_kdZy� ko_fZ� ^hklb`_gby�p_eb� \u�

kljZb\Z_lky�bkoh^y�ba�fZdkbfZevghklb�wlbo�hp_ghd��Ke_^m_l�ihgylv��qlh�fha]�-�wlh�g_�eh�
]bq_kdh_,�Z�ij_`^_�\k_]h�ij_^kdZau\Zxs__�mkljhckl\h��Gh��dZd�fu�m\b^bf��l_hjbb�ij_^�

kdZaZgby�b��ke_^h\Zl_evgh��nhjfZebaZpbb�ijbgpbiZ�ij_^kdZaZgby�g_l�b�[ulv�g_�fh`_l��ihdZ�

eh]bq_kdbc�\u\h^�klZ\blky�gZ�i_j\h_�f_klh��IjbqbgZ�wlh]h�bf__l�hq_gv�^Z\gxx�ljZ^bpbx�b�

k\yaZgZ�k�l_f��qlh�eh]bq_kdbc�\u\h^�\k_]^Z�jZkkfZljb\Zeky�\�jZfdZo�ZdkbhfZlbq_kdh]h�ih^�

oh^Z�d�ihkljh_gbx�l_hjbc�b��\ihke_^kl\bb�Z\lhfZlbq_kdb�[ue�i_j_g_k_g�gZ�agZgby�� 
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2.2. DjblbdZ�ZdkbhfZlbq_kdh]h�ih^oh^Z�d�agZgbyf. 

IjhZgZebabjm_f�ih^jh[g__��qlh�ba\_klgh�h�\uqbke_gbb�\_jhylghklguo�hp_ghd�ij_^kdZ�

aZgby�\�Bkdmkkl\_gghf�bgl_ee_dl_��Wdki_jlguo�kbkl_fZo��Ijbgylbb�j_r_gbc�b�<_jhylghkl�

guo�eh]bdZo��<h�\k_o�wlbo�h[eZklyo�[_ah]h\hjhqgh�ijbgbfZ_lky�ZdkbhfZlbq_kdbc�ih^oh^�

d�agZgbyf��Fu�bf__f�\\b^m�g_�b^_Zebabjh\Zggu_�agZgby��gZijbf_j��fZl_fZlbq_kdb_��Z�wf�

ibjbq_kdb_�� bf_xsb_�g_dhlhjmx� kl_i_gv� ^hklh\_jghklb�� \_jhylghklb�� ih^l\_j`^_gghklb� b�

l�^��<�^Zevg_cr_f�fu�\k_]^Z�[m^_f�bf_lv�\\b^m�bf_ggh�wfibjbq_kdb_�agZgby. :dkbhfZlb�
q_kdbc�ih^oh^�d�agZgbyf�ij_^iheZ]Z_l��qlh�_keb�g_dhlhju_�agZgby�dZdbf-lh�h[jZahf�mklZ�
gh\e_gu��\f_kl_�k�hp_gdZfb�bo�\_jhylghklb��^hklh\_jghklb�b�l�^����gZijbf_j��dZdbf-eb[h�bg�
^mdlb\guf�f_lh^hf��f_lh^hf�h[mq_gby�� ³ba\e_q_gu´�ba� wdki_jlZ�hijhkhf�b�l�^��� lh�\k_�ml�

\_j`^_gby, ihemqZ_fu_�ba�gbo�k�ihfhsvx�ijZ\be�eh]bq_kdh]h�\u\h^Z,�lZd`_�y\eyxlky�

agZgbyfb��Hp_gdb�bo�\_jhylghklb��^hklh\_jghklb��ih^l\_j`^_gghklb�b�l�^���fh]ml�[ulv�ih�

emq_gu�ih�ijZ\beZf�\_jhylghklghc�eh]bdb� �g_q_ldhc�eh]bdb�b�l�^���³\^h]hgdm´�eh]bq_kdhfm�

\u\h^m��JZkkfhljbf�\_jhylghklgu_�hp_gdb�\u\h^bfuo�agZgbc��<uqbke_gbx�wlbo�hp_ghd�ih�

k\ys_gu�jZ[hlu�ih�\_jhylghklghc��g_q_ldhc�b�l�^��eh]bd_��>)LWWLQJ�0�&�����@��>6KDSLUR�(�����@D��

[Kifer M., 90], [Ng R.T., Subrahmanian V.S. 90]a,b, [Gaifman H., 64], [Nillson N.J., 86], [Hailperin 
T., 84], [Halpern J.Y., 90], [Scott D.S., Krauss P., 66], [Adams Er.W., 75], [Goncharov S.S., Ershov 
<X�/���6YLULGHQNR�'�,�����@��>6KDSLUR�(�����@E��>9DQ�(PGHQ�0�1�����@��?klv�jZ[hlu��\�dhlhjuo�\_�

jhylghklv� �^hklh\_jghklv� b� ij��� jZkkfZljb\Zxlky� dZd� agZq_gby� bklbgghklb� ml\_j`^_gbc�� Z�

ijhp_kk�eh]bq_kdh]h�\u\h^Z�h[h[sZ_lky�^h�lZd�gZau\Z_fhc�³dhebq_kl\_gghc�^_^mdpbb´��^_�

^mdlb\guo�kbkl_f��\�dhlhjuo�agZq_gby�bklbgghklb�g_ij_ju\gu�b�ijbgbfZxl�agZq_gby�\�bg�

l_j\Ze_�>���@���>6KDSLUR�(�����@D��>.LIHU�0�����@��>1J�5�7���6XEUDKPDQLDQ�9�6����@D�E��>9DQ�(PGHQ�

0�1�����@���<�jZ[hlZo��>1J�5�7���6XEUDKPDQLDQ�9�6����@D�E��>9DQ�(PGHQ�0�1�����@��hibku\Zxlky�

^h\hevgh�[h]Zlu_�nhjfZevgu_�kbkl_fu��kh^_j`Zsb_�dZd�qZklgu_�kemqZb�hkgh\gu_�ba\_klgu_�

³dhebq_kl\_ggu_�^_^mdpbb´��Gh�g_kfhljy�gZ� agZqbl_evguc�ijh]j_kk�\�jZajZ[hld_�nhjfZev�

guo�kbkl_f�\k_�hgb�[_a�bkdexq_gby�hkgh\Zgu�gZ�ZdkbhfZlbq_kdhf�ih^oh^_�d�agZgbyf��:gZ�

eba�baf_g_gby�hp_ghd�\_jhylghklb�ml\_j`^_gbc�\�ijhp_kk_�eh]bq_kdh]h�\u\h^Z�ihdZau\Z_l��

qlh� hgb� \k_]^Z� mf_gvrZxlky�� ijbq_f�� dZd� ijZ\beh�� kms_kl\_ggh� �aZ� bkdexq_gb_f� kemqZy��

dh]^Z�mkeh\gZy�\_jhylghklv�beb�\_jhylghklv�jZ\gu�����b�ihemq_ggu_�hp_gdb�g_evay�memqrblv��

^Z`_� _keb�h]jZgbqblvky�bkihevah\Zgb_f�ijZ\be� k�mkeh\ghc�\_jhylghklvx�g_�f_gvr_c��q_f��

gZijbf_j���-ε��dZd�wlh�k^_eZgh�\�jZ[hl_�>$GDPV�(U�:�����@��B�wlh�g_�kemqZcgh� 

>_eh�\�lhf��qlh�bkihevah\Zgb_�fZl_fZlbq_kdhc�eh]bdb�b��\�qZklghklb��ijZ\be�\u\h^Z�

g_y\gh� ij_^iheZ]Z_l� Z[khexlgmx� ^hklh\_jghklv� (beb� ]bihl_lbqghklv�� bkihevam_fuo� \�
\u\h^_� agZgbc� b� hl\_qZ_l� lj_[h\Zgbyf� khojZg_gby�bklbgghklb,� Z� g_� \_jhylghklb��Wlh�
ih^l\_j`^Z_lky�l_f�nZdlhf��qlh�ijb�ijbf_g_gbb�ijZ\beZ�\u\h^Z�PRGXV�SRQHQV�ba�$��$�⇒ B 
ke_^m_l�%��hp_gdZ�\_jhylghklb�P�%��\k_]^Z�kljh]h�f_gvr_�hp_gdb�\_jhylghklb�P�$���\uqbk�

e_gghc�ih�ijZ\beZf�\_jhylghklghc�eh]bdb�ba�P�$��b�P�%�$���aZ�bkdexq_gb_f�kemqZy��dh]^Z�

P�%�$�� ����Lh]^Z�P�$�� �P�%����Bgufb�keh\Zfb��lhevdh�^hklh\_jgh_�agZgb_��P�%�$�� ����g_�

mf_gvrZ_l�\_jhylghklv��\�ex[hf�^jm]hf�kemqZ_�hgZ�kljh]h�mf_gvrZ_lky��Lhevdh�ijb�^hklh�

\_jghf�agZgbb�fh`gh�ijbf_gylv�ijZ\beZ�\u\h^Z�g_h]jZgbq_ggh_�qbkeh�jZa��b�lhevdh�\�

wlhf� kemqZ_�hgb�^_ckl\bl_evgh� y\eyxlky�ijZ\beZfb�\u\h^Z� -� khojZgyxl�g_dhlhjmx�hp_gdm�
�bklbgghklb�beb�P�$� ����G_h]jZgbq_ggh_�ijbf_g_gb_�ijZ\be�\u\h^Z�d�\_jhylghklguf�agZ�

gbyf�g_ijbf_gbfh��l�d��fh`_l�ijb\h^blv�d�agZgbyf��bf_xsbf�kdhev�m]h^gh�gbadmx�hp_gdm�

\_jhylghklb�b�nZdlbq_kdb�m`_�g_�y\eyxsbfbky�agZgbyfb��DZd�fu�ihdZ`_f�^Ze__��_keb�hldZ�

aZlvky�hl� ZdkbhfZlbq_kdh]h�f_lh^Z�b�ijZ\be� \u\h^Z�� lh�fh`gh�ihkljhblv� lZdhc� k_fZglbq_�

kdbc�\_jhylghklguc�\u\h^��hp_gdb�ij_^kdZaZgby�dhlhjh]h�gZh[hjhl�\k_]^Z�[m^ml�kljh]h�\ha�

jZklZlv� 

LZdbf�h[jZahf��\�Nbehkhnkdhc�eh]bd_��Bkdmkkl\_gghf�Bgl_ee_dl_��Ijbgylbb�j_r_gbc��

Wdki_jlguo� kbkl_fZo��<_jhylghklguo��G_q_ldbo� b� l�^�� eh]bdZo� b� ^jm]bo� h[eZklyo�� bkihev�

amxsbo�fZl_fZlbq_kdmx�eh]bdm��]eZ\_gkl\mxsmx�jhev�\k_]^Z�b]jZe�ijbgpbi�p_e_iheZ�
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]Zgby��nhjfZevgh�ij_^klZ\e_gguc :dkbhfZlbq_kdbf�F_lh^hf��I_j_ghk�ZdkbhfZlbq_kdh�

]h� f_lh^Z� gZ� wfibjbq_kdb_� agZgby� g_ijZ\hf_j_g�� ihwlhfm� g_h[oh^bfh� baf_gblv� kms_kl�

\mxsmx�iZjZ^b]fm�-�ZdkbhfZlbq_kdbc�ih^oh^�d�agZgbyf�-�b�ihkljhblv�lZdmx�nhjfZeb�
aZpbx,� ]^_� ]eZ\ghc�P_evx� agZgbc� y\eyebkv� [u�bo� hp_gdb�ij_^kdZaZgby,� \_jhylghklb�
(^hklh\_jghklb�b�l.^����Lhevdh�\�lZdbo�nhjfZevguo�kbkl_fZo�fh`gh�iulZlvky�kljhblv�nhj�
fZevgmx� fh^_ev� jZ[hlu� fha]Z�� <� jZfdZo� klZjhc� iZjZ^b]fu wlh� ijbgpbibZevgh� g_\ha�
fh`gh��D�kqZklvx��\�gZklhys__�\j_fy�FZl_fZlbq_kdZy�Eh]bdZ�jZa\blZ�gZklhevdh��qlh�^Z\gh�

m`_� \ureZ� aZ� jZfdb� ZdkbhfZlbq_kdh]h� f_lh^Z�� b� \� g_c� kms_kl\mxl� kZfu_� jZaghh[jZagu_ 
nhjfZevgu_�kbkl_fu��<uykgbf��dZdZy�ba�gbo�khhl\_lkl\m_l�]eZ\ghfm�ijbgpbim�jZ[hlu�fha]Z� 

2.3. K_fZglbq_kdbc�ih^oh^�d�nhjfZebaZpbb�]eZ\ghc�p_eb�jZ[hlu�fha]Z ��LZdbf�h[�
jZahf��^ey�ihemq_gby�fZdkbfZevguo� \_jhylghklguo� hp_ghd�ij_^kdZaZgby�g_h[oh^bfh�hldZ�

aZlvky�hl�ZdkbhfZlbq_kdh]h�ih^oh^Z�d�agZgbyf�b�bkihevah\Zgby�ijZ\be�\u\h^Z��DZd�wlh�fh`�

gh�k^_eZlv" 

I_j\uc�rZ]�d�ihemq_gbx�\_jhylghklguo�hp_ghd�ij_^kdZaZgby�[ue�k^_eZg�\�³dhebq_kl�

\_gguo�^_^mdpbyo´��]^_�agZq_gby�bklbgghklb�[ueb�h[h[s_gu�^h�agZq_gbc�\_jhylghklb��^hk�

lh\_jghklb�b�ij����Gh�\�dhebq_kl\_gguo�^_^mdpbyo�khojZgy_lky�hq_\b^gh_�g_khhl\_lkl\b_��

ijb�h[h[s_gbb� agZq_gbc�bklbgghklb,�g_�h[h[sZxlky�ijZ\beZ�\u\h^Z��IjZ\beZ� \u\h^Z�

ijbf_gyxlky�^ey�khojZg_gby�agZq_gbc�bklbgghklb��gh�_keb�agZq_gby�bklbgghklb�h[h[s_gu��

lh�b�ijZ\beZ�\u\h^Z�^he`gu�[ulv�h[h[s_gu�lZd��qlh[u�khojZgylv�wlb�h[h[s_ggu_�agZq_gby��

Z�g_�klZju_�agZq_gby�bklbgghklb��DZdbf�h[jZahf�fh`gh�h[h[sblv�ijZ\beZ�\u\h^Z" 

JZkkfhljbf� ijhp_kk� \uqbke_gby� k� lhqdb� aj_gby� ³k_fZglbq_kdh]h” � ih^oh^Z� d� ijh�
]jZffbjh\Zgbx [GoncKDURY�6�6���(UVKRY�<X�/���6YLULGHQNR�'�,�����@��B^_y�k_fZglbq_kdh]h�ijh�
]jZffbjh\Zgby� khklhbl� \� lhf�� qlh[u�ijhp_kk� \uqbke_gby��h[h[sZxsbc�eh]bq_kdbc� \u\h^��

jZkkfZljb\Zlv� dZd� ijh\_jdm� bklbgghklb� ml\_j`^_gbc� �\dexqZy� \hafh`gh_� bkihevah\Zgb_�

eh]bq_kdh]h�\u\h^Z��gZ�g_dhlhjhc�fh^_eb��Ijb�lZdhf�\a]ey^_�gZ�ijhp_kk�\uqbke_gby�ijhp_�

^mjm�eh]bq_kdh]h�\u\h^Z�fh`gh�h[h[sblv��hij_^_eyy�gh\u_�\aZbfhhlghr_gby�\ukdZau\Zgbc�

b� fh^_eb��Fh`gh� jZkkfhlj_lv�� gZijbf_j�� g_� lhevdh� ijh\_jdm� bklbgghklb�� Z� dZd� ijh\_jdm�

ij_^kdZam_fhklb�� ih^l\_j`^Z_fhklb�� ^hklh\_jghklb� b� l�^�� \ukdZau\Zgbc� gZ�fh^_eb��LZdb_�

\u\h^u�[m^_f�gZau\Zlv�k_fZglbq_kdbfb��>ey�k_fZglbq_kdh]h�\u\h^Z�ijh\_jdm�bklbggh�

klb�fh`gh�aZf_gblv�gZ�ihbkd�fZdkbfZevghc�ij_^kdZam_fhklb��bf_xs_c�gZb[hevrmx�hp_g�

dm�mkeh\ghc�\_jhylghklb���gZb[he__�kbevgh�ih^l\_j`^Zxsbo�nZdlh\��gZb[he__�^hklh\_jguo�

nZdlh\�b�l�^��Wlh�\hafh`gh�ihlhfm��qlh�bklbgghklv�bf__l�lhevdh�^\Z�agZq_gby��Z�\_jhyl�

ghklv��ih^l\_j`^_gghklv��^hklh\_jghklv�b l�^��bf_xl�dhglbgmmf� agZq_gbc��Ihwlhfm�� _keb�

bkihevah\Zlv�g_�^\Z�agZq_gby�bklbgghklb��bklbgZ��eh`v���kj_^b�dhlhjuo�g_�bf__l�kfukeZ�bk�

dZlv�³gZb[he__�bklbggh_´��Z�bkdZlv�\ukdZau\Zgby��bf_xsb_�gZbemqrb_�agZq_gby�bklbgghklb�

\�dhglbgmmf_�agZq_gbc��lh�ihbkd�gZb[he__�\_jhylgh]h��^hklh\_jgh]h�b�l�^��ml\_j`^_gby�m`_�

bf__l�kfuke��<�wlhf�kemqZ_�fu��\hh[s_�]h\hjy��^Z`_�g_�gm`^Z_fky�\�ijZ\beZo�\u\h^Z� �kf��

jbk����� 

DZd�hlf_qZehkv��]eZ\ghc�p_evx�jZ[hlu�fha]Z�y\ey_lky�^hklb`_gb_�gZbemqr_c�\_jhylgh�

klghc� hp_gdb� ijh]ghaZ� ^hklb`bfhklb� j_amevlZlZ�� Dhgdj_lbabjm_f� wlm� p_ev� dZd� ijbgpbi�

ij_^kdZaZgby�� fha]� kihkh[_g� Z\lhfZlbq_kdb� hkms_kl\eylv� ij_^kdZaZgby,� h[_ki_qb-
\Zxsb_�fZdkbfZevgu_�hp_gdb�ijh]ghaZ�^hklb`bfhklb�j_amevlZlh\��?keb�fu�hij_^_ebf�

lZdhc�k_fZglbq_kdbc�\_jhylghklguc�\u\h^��dhlhjuc�kihkh[_g�h[_ki_qblv�^Zgguc�ijbgpbi��

lh�_]h�fh`gh�\aylv�\�dZq_kl\_�hkgh\u�^ey�nhjfZebaZpbb�ijbgpbiZ�ij_^kdZaZgby��LZdZy�nhj�

fZebaZpby�k_fZglbq_kdh]h�\_jhylghklgh]h�\u\h^Z�\�\b^_�ki_pbZevgh�hij_^_e_ggh]h�\_jhyl�

ghklgh]h�\u\h^Z�[ueZ�hkms_kl\e_gZ�\�jZ[hlZo�Z\lhjZ�><bly_\������<bly_\����@� 
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���NhjfZebaZpby�ijbgpbiZ�ij_^kdZaZgby� 

 

����� Hij_^_ebf� \_jhylghklguc� \u\h^� m^h\e_l\hjyxsbc�� knhjfmebjh\Zgghfm� \ur_�

ijbgpbim� ij_^kdZaZgby��<� ke_^mxs_f� jZa^_e_� Zj]mf_glbjm_lky�� qlh� \ky� \hkijbgbfZ_fZy�

fha]hf�bgnhjfZpby�b�ihklmiZxsZy�gZ�_]h�\oh^�Znn_j_glZpby�fh`_l�[ulv�ij_^klZ\e_gZ�g_�

dhlhjuf�fgh`_kl\hf�h^ghf_klguo�ij_^bdZlh\�� 

<�jZ[hl_�><bly_\������<bly_\����@�hij_^_e_gu�³emqrb_�^ey�ij_^kdZaZgby�ijZ\beZ´�dZd�

ijZ\beZ� \b^Z� 3
1
&...&P

d
 ⇒ P0�� ]^_� 30

 -�ij_^kdZau\Z_fuc�ij_^bdZl�� 3
1
,...,P

d
 -�ij_^bdZlu�� \u�

[jZggu_�kj_^b�\k_o�bf_xsboky��dhgtxgdpby�dhlhjuo�h[_ki_qb\Z_l�g_memqrZ_fmx�hp_gdm�

ij_^kdZaZgby. Hp_gdm�ij_^kdZaZgby�hij_^_ebf�dZd�mkeh\gmx�\_jhylghklv�P(P
0
/P

1
&...&Pd) 

bklbgghklb�ij_^bdZlZ�3
0
�ijb�bklbgghklb�ihkuedb�3

1
&...&Pd. G_memqrZ_fhklv�hp_gdb�hagZ�

qZ_l��qlh�wlZ�hp_gdZ�ehdZevgh�fZdkbfZevgZ��l�_��__�g_evay�memqrblv�gb�^h[Z\e_gb_f�gh\uo�

ij_^bdZlh\� �beb� dhgtxgdpbb� g_kdhevdbo� ij_^bdZlh\�� \� ihkuedm� �mlhqg_gb_f� mkeh\by��� gb�

m^Ze_gb_f�h^gh]h�beb�g_kdhevdbo�ij_^bdZlh\�ba�ihkuedb��h[h[s_gb_f�mkeh\by���Ij_^kdZau�

\Z_fuc�ij_^bdZl�3
0
�fh`_l�bf_lv�g_kdhevdh�³emqrbo�^ey�ij_^kdZaZgby�ijZ\be´�k�jZaebqgufb�

hp_gdZfb�mkeh\ghc�\_jhylghklb��Gb�h^gh�ba�wlbo�ijZ\be�g_evay�ihemqblv�ba�^jm]h]h�iml_f�

^h[Z\e_gby�beb�m^Ze_gby�g_kdhevdbo�ij_^bdZlh\�ihkuedb��ohly�hq_\b^gh��qlh�ex[h_�ba�wlbo�

ijZ\be�fh`gh�ihemqblv�ba�ex[h]h�^jm]h]h�h^gh\j_f_gguf m^Ze_gb_f�b�^h[Z\e_gb_f��H[ha-
gZqbf�fgh`_kl\h�\k_o�³emqrbo�^ey�ij_^kdZaZgby�ijZ\be´�q_j_a�PR.�Ijbgpbi�ij_^kdZaZgby�

lh]^Z�dhgdj_lbabjm_lky� ke_^mxsbf�h[jZahf: “fha]�^he`_g�mf_lv�Z\lhfZlbq_kdb�h[gZjm�
`b\Zlv�fgh`_kl\h�ijZ\be�PR,�^Zxsbo�fZdkbfZevgu_�hp_gdb�\_jhylghklb�^hklb`bfh�

klb�J_amevlZlh\”. 

GZclb�\k_�ihkuedb�3
1
&...&P

d
�ijZ\be��h[_ki_qb\Zxsbo�fZdkbfZevgu_�hp_gdb�ij_^kdZ�

aZgby��gm`gh�djhf_�lh]h�\�mkeh\byo��dh]^Z�fu�g_�agZ_f�\_jhylghkl_c��Z�agZ_f�lhevdh�klZlb�

klbdm��ih�dhlhjhc�fh`gh�\uqbkeylv�g_dhlhju_�hp_gdb��Ijb�fZehc�klZlbklbd_�fu�g_�fh`_f�

^hklZlhqgh�gZ^_`gh�]ZjZglbjh\Zlv�ehdZevgmx�fZdkbfZevghklv��DZd�`_�lh]^Z�fha]�fh`_l�h[�

gZjm`blv�fgh`_kl\h�PR"�Wlh�hdZau\Z_lky�\hafh`guf�_keb�hj]Zgbah\Zlv�gZijZ\e_gguc�ih�

bkd�ehdZevgh�fZdkbfZevguo�agZq_gbc��Bf�y\ey_lky�k_fZglbq_kdbc�\_jhylghklguc�\u�

\h^��dhlhjuc�f_g__�qm\kl\bl_e_g�d�g_^hklZldm�klZlbklbdb�b��dZd�ihdZau\Z_l�fZrbggh_�fh^_�

ebjh\Zgb_��kkuedb�ijb\_^_gu�gb`_���\iheg_�ijb_fe_f�ijZdlbq_kdb� 

K_fZglbq_kdbc�\_jhylghklguc�\u\h^�hkms_kl\ey_lky�iml_f�ihkljh_gby� ³mlhqgyx-
s_]h” ]jZnZ:  
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Jbk��� 

 

IjZ\beZ��gZqbgZy�k�3
0
��ihkuedZ�ijZ\beZ�\�^Zgghf�kemqZ_�imklZ���]^_�3

0
 -�ijhba\hevguc�ij_^�

kdZau\Z_fuc�ij_^bdZl�³mlhqgyxlky´�^h[Z\e_gb_f�ij_^bdZlZ��dhgtxgdpbb�ij_^bdZlh\��\�ih�

kuedm�lZd��qlh[u�mkeh\gZy�\_jhylghklv�ijb�dZ`^hf�^h[Z\e_gbb�kljh]h�\hajZklZeZ��Djhf_�

lh]h��dZ`^h_�ihemq_ggh_�ijZ\beh�^he`gh�[ulv�\_jhylghklghc� aZdhghf_jghklvx� �lj_[h\Z�

gb_�qZklbqghc�ehdZevghc�fZdkbfZevghklb��-�ba�ijZ\beZ�g_evay�[ueh�m^Zeblv�gbdZdhc�ij_^b�
dZl��dhgtxgdpbx�ij_^bdZlh\��lZd��qlh[u�mkeh\gZy�\_jhylghklv�ijb�wlhf�m\_ebqbeZkv�beb�g_�

mf_gvrbeZkv1��<�³emqrbo�^ey�ij_^kdZaZgby�ijZ\beZo´�lj_[m_lky�_s_�qlh�[u�ihkuedZ�ijZ\beZ�

[ueZ�fZdkbfZevgh�lhqgZ�\�lhf�kfuke_��qlh�g_evay�[ueh�[u�^h[Z\blv�dZdhc-gb[m^v�ij_^bdZl�
�dhgtxgdpbx�ij_^bdZlh\��lZd�qlh�[u�mkeh\gZy�\_jhylghklv�ih\ukbeZkv��Gh��dZd�fu�m`_�kdZ�

aZeb��kjZam�wlh]h�lj_[h\Zlv�g_evay��l�d��g_�[m^_l�^hklZlhqghc�klZlbklbdb�^ey�ijh\_jdb�wlh]h�

mkeh\by�� Ihwlhfm� \� mlhqgyxs_f� ]jZn_� ij_^bdZlu� �dhgtxgdpbb� ij_^bdZlh\�� ^h[Z\eyxlky�

ihkl_i_ggh��h^gZdh� k� l_f�mkeh\b_f��qlh�[u�ijZ\beh�[ueh� \_jhylghklghc� aZdhghf_jghklvx��

³Mlhqg_gb_´�\_l\b�]jZnZ�aZ\_jrZ_lky��dh]^Z�g_\hafh`gh�m`_�^h[Z\blv�dZdhc-gb[m^v�ij_^b�
dZl��beb�dhgtxgdpbx�ij_^bdZlh\��lZd��qlh[u�mkeh\gZy�\_jhylghklv�m\_ebqb\ZeZkv��qlh�b�ha�

gZqZ_l� \uiheg_gb_� \lhjh]h� mkeh\by� ehdZevghc� fZdkbfZevghklb��Ihwlhfm� \� dhgp_� dZ`^hc�

\_l\b�]jZnZ�fu�ihemqZ_f� “gZbemqr__�^ey�ij_^kdZaZgby�ijZ\beh´��LZdhc�\u\h^�ihegh�

klvx�hij_^_ey_lky�p_evx�ij_^kdZaZgby -�^hklb`_gb_f�gZbemqrbo�\_jhylghklguo�hp_ghd�

ij_^kdZaZgby��Djhf_�lh]h��hg�h[eZ^Z_l�aZf_qZl_evguf�k\hckl\hf��\�hlebqbb�hl�hp_ghd�ij_^�

                                                                 
1�<�jZ[hl_�><bly_\������<bly_\����@�jZkkfZljb\Z_lky�[he__�h[sbc�kemqZc��dh]^Z�yaud�kh^_j�

`bl�nmgdpbhgZevgu_� kbf\heu� b� ijZ\beZ� kh^_j`Zl� l_jfu�� gh� \� kemqZ_�� dh]^Z�nmgdpbhgZevguo�

kbf\heh\�g_l��^Zggh_�hij_^_e_gb_�\_jhylghklgh]h�\u\h^Z�ihemqZ_lky�ba�hij_^_e_gby��ijb\_^_g�

gh]h�\� ><bly_\�� ����<bly_\�� ��@�dZd�qZklguc�kemqZc��GZ�kZfhf�^_e_� a^_kv�fu�g_fgh]h�mijhsZ_f�

nhjfZebaZpbx��g_�\\h^y�nmgdpbhgZevgu_�kbf\heu��>ey�iheghc�nhjfZebaZpbb��dh]^Z�g_h[oh^bfh�

³ba\e_q_gb_� bg\ZjbZglh\´�� dZd� h[gZjm`_gb_�fha]hf� aZdhgh\��nmgdpbhgZevgu_� kbf\heu� gm`gu��

WlZ�[he__�ih^jh[gZy�nhjfZebaZpby�[m^_l�ijb\_^_gZ�\�^Zevg_crbo�jZ[hlZo� 
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kdZaZgby�� dhlhju_� \uqbkeyxlky� ³\^h]hgdm´� eh]bq_kdhfm� \u\h^m� b� \k_]^Z� mf_gvrZxlky, \�
k_fZglbq_kdhf�\_jhylghklghf�\u\h^_�hp_gdb�ij_^kdZaZgby�\k_]^Z�kljh]h�m\_ebqb\Zxlky. 

<dexqbf�\h�fgh`_kl\h�PR�\k_ \_jhylghklgu_�aZdhghf_jghklb��dhlhju_�ihemqZxlky�

gZ� ijhf_`mlhqguo� wlZiZo� \_jhylghklgh]h� \u\h^Z�� LZdh_� \dexq_gb_� g_h[oh^bfh� ih� ^\mf�

ijbqbgZf��\h-i_j\uo��hgh�g_�mom^rZ_l�\hafh`ghklb�ihemq_gby�fZdkbfZevguo�hp_ghd�ij_^�

kdZaZgby�\�kemqZ_�gZebqby�iheghc�bgnhjfZpbb��lZd�dZd�ij_^kdZaZgb_�\k_]^Z�hkms_kl\ey_l�

ky�ih� aZdhghf_jghklyf, bf_xsbf�fZdkbfZevgu_�hp_gdb�ij_^kdZaZgby�kj_^b�\k_o�ijb�

f_gbfuo�\�^Zgghc�kblmZpbb��\h-\lhjuo��\�kemqZ_�^_nbpblZ�bgnhjfZpbb�beb�gh\bag_�kblmZ�
pbb��dZd�\�kemqZ_�dhfi_gkZlhjghc�nmgdpbb�wfhpbc� �kf��><bly_\����@����dh]^Z�kZfu_�kbevgu_�

aZdhghf_jghklb�g_ijbf_gbfu�ba-aZ�g_\uihegbfhklb�mkeh\bc��ijhf_`mlhqgu_�aZdhghf_jgh�
klb�fh]ml� [ulv� k� mki_ohf�bkihevah\Zgu�� ohly� b�bf_xl�g_fgh]h�f_gvrb_� hp_gdb� mkeh\ghc�

\_jhylghklb��Lhl�nZdl��qlh�ij_^kdZaZgb_�\k_]^Z�hkms_kl\ey_lky�ih� aZdhghf_jghklyf��bf_x�

sbf�fZdkbfZevgu_�hp_gdb�\_jhylghklb�ih^l\_j`^Z_lky�^Zggufb�g_cjhnbabheh]bb��ijb� aZ�

fudZgbb� mkeh\guo� k\ya_c� gZ� mjh\g_� hl^_evgh]h� g_cjhgZ� kdhjhklv� ijh\_^_gby� bfimevkZ� hl�

mkeh\gh]h�klbfmeZ�d�Zdkhgm�g_cjhgZ��l�_��kdhjhklv�hl\_lZ�g_cjhgZ�gZ�mkeh\guc�kb]gZe,�l_f�
\ur_,� q_f� \ur_� \_jhylghklv� ihemq_gby� dZdh]h-eb[h� ihe_agh]h� J_amevlZlZ�� Ihwlhfm�
g_cjhg�[m^_l�j_Z]bjh\Zlv�ij_`^_�\k_]h�gZ�aZdhghf_jghklb��bf_xsb_�fZdkbfZevgu_�agZq_gby�

mkeh\ghc�\_jhylghklb� 

DZd�ke_^m_l�ba�hij_^_e_gby��³emqrbo�^ey�ij_^kdZaZgby�ijZ\be´�hgb�\k_]^Z�y\eyxlky�\_�

jhylghklgufb� aZdhghf_jghklyfb�� G_ljm^gh� \b^_lv�� qlh� dZ`^Zy� \_jhylghklgZy� aZdhghf_j�

ghklv�\dexq_gZ�dZd�khklZ\gZy�qZklv�\�g_dhlhjh_� ³emqr__�^ey�ij_^kdZaZgby�ijZ\beh´�b��agZ�

qbl��ijbgZ^e_`bl�PR. Ihwlhfm�fgh`_kl\h PR�y\ey_lky�fgh`_kl\hf�\k_o�\_jhylghklguo�

aZdhghf_jghkl_c��Fgh`_kl\h�PR�\dexqZ_l�\�k_[y�g_�lhevdh�\k_�dhg_qgu_�\_l\b�]jZnh\��gh�b�
\k_�ijhf_`mlhqgu_�\_jrbgu�b�khhl\_lkl\mxsb_�bf�ijZ\beZ��<�wlhf�kemqZ_�ijbgpbi�ij_^�

kdZaZgby� dhgdj_lbabjm_lky� ke_^mxsbf� h[jZahf: “fha]� ^he`_g� mf_lv� h[gZjm`b\Zlv� \k_�
\_jhylghklgu_� aZdhghf_jghklb PR,� ^Zxs__�fZdkbfZevgu_� hp_gdb� \_jhylghklb� ^hklb�

`bfhklb�J_amevlZlh\��gZ�bf_xsboky�^Zgguo”. 

<�jZ[hlZo�><bly_\������<bly_\����@�^hdZaZgh��qlh�k�lhqdb�aj_gby�ij_^kdZaZgby�fgh`_kl�

\h�\_jhylghklguo�aZdhghf_jghkl_c PR ij_\hkoh^bl� �^Z_l�emqrb_�hp_gdb�mkeh\guo�\_jh�

ylghkl_c��ex[hc�eh]bq_kdbc�\u\h^��k�iZjZee_evguf�\uqbke_gb_f�hp_ghd�mkeh\guo�\_jhyl�

ghkl_c�ih�ijZ\beZf�\_jhylghklghc�eh]bdb���Lhqg__��\� ><bly_\������<bly_\����@�^hdZaZgh��qlh�

^ey�ex[h]h�^hdZaZl_evkl\Z�g_dhlhjh]h�ij_^bdZlZ�3
0
�ih�ijZ\beZf�ba PR�b�g_dhlhjhfm�fgh`_�

kl\m�nZdlh\�D�� \h� fgh`_kl\_�PR� gZc^_lky� \k_]h� ebrv� h^gZ� \_jhylghklgZy� aZdhghf_jghklv�

P
1
&...&P

d
 ⇒ P

0
��ij_^kdZau\ZxsZy�gZ�l_o�`_�nZdlZo�D�aZ\_^hfh�g_�om`_��q_f�k�ihfhsvx�wlh]h�

^hdZaZl_evkl\Z��LZdbf� h[jZahf�� ^ey�p_e_c�ij_^kdZaZgby�fgh`_kl\h�PR�\k_o�\_jhylghkl�
guo�aZdhghf_jghkl_c�kbevg__�eh]bq_kdh]h�\u\h^Z��Djhf_�lh]h��\�><bly_\������<bly_\����@�

ihdZaZgh��qlh�³mlhqgyxsbc�]jZn´�g_kfhljy�gZ�k\hx�ijhklhlm�y\ey_lky�nhjfZevguf�h[h[s_�

gb_f�eh]bq_kdh]h�\u\h^Z�b�fh`_l�jZkkfZljb\Zlvky�dZd�k_fZglbq_kdbc�\u\h^�g_�lj_[mxsbc�

ijZ\be�\u\h^Z��Wlh�^hdZau\Z_l��qlh��_keb�P_evx�\u\h^Z�y\ey_lky�^hklb`_gb_�fZdkbfmfZ�g_�

dhlhjhc�hp_gdb��Z�g_�khojZg_gb_�agZq_gbc�bklbgghklb��dZd�\�eh]bq_kdhf�\u\h^_��lh�fu�ihem�

qZ_f�ijbgpbibZevgh�^jm]hc�\u\h^� 

Fgh`_kl\h�PR� ^Z_l� gZf� \� hij_^_e_gghf� kfuke_�L_hjbx�Ij_^kdZaZgby� ij_^f_lghc�

h[eZklb��HgZ�ihgbfZ_lky�a^_kv�g_�dZd�nhjfZebaf��^hklZlhqgh�nhjfZevgh�h[t_^bgyxsbc�l_h�

jbx�\_jhylghkl_c�b�eh]bdm�i_j\h]h�ihjy^dZ��dZd�wlh�^_eZ_lky�\�jZ[hlZo�ih�\_jhylghklghc�eh�

]bd_�b�³dhebq_kl\_gguf�^_^mdpbyf´�>1J�5�7���6XEUDKPDQLDQ�9�6����@D�E��>6FRWW�'�6���.UDXVV�3���

��@��Z�[eb`_�d�eh]bd_,�dZd�fgh`_kl\h�ml\_j`^_gbc�k�fZdkbfZevgufb�agZq_gbyfb�g_dh�

lhjuo�bklbgghklguo�agZq_gbc�(\�gZr_f�kemqZ_�fZdkbfZevguo�hp_ghd�mkeh\guo�\_jhylgh�

kl_c�� 
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<�aZdexq_gb_�hlf_lbf��qlh�fgh`_kl\h�PR�g_�y\ey_lky�kebrdhf�[hevrbf��Ihgylb_�\_�

jhylghklghc�aZdhghf_jghklb�[ueh�\\_^_gh�Z\lhjhf�k�p_evx�jZajZ[hldb�f_lh^Z�h[gZjm`_gby�

aZdhghf_jghkl_c� ><bly_\����@��:\lhj�[ue�^_lZevgh�agZdhf�k�L_hjb_c�NmgdpbhgZevguo�Kbk�

l_f�_s_�^h�jZajZ[hldb� wlh]h�f_lh^Z�\� ����� ]h^m��Ihwlhfm�f_lh^� ><bly_\�� ��@��\h�\j_fy�_]h�

kha^Zgby�� jZkkfZljb\Zeky� h^gh\j_f_ggh� dZd� j_ZebaZpby�nhjfZevghc�fh^_eb� g_cjhgZ��Wlhl�

f_lh^�[ue�j_Zebah\Zg�b�mki_rgh�ijbf_gyeky�^ey�j_r_gby�[hevrh]h�qbkeZ�ijZdlbq_kdbo�aZ�

^Zq��><bly_\���������������><bly_\�?�?���Ih^dheh^guc�G�E�����@��><bly_\�?�?���Fhkd\blbg�:�:���

��@���Hiul�j_r_gby�aZ^Zq�ihdZaZe��qlh�fgh`_kl\h�PR�fh`_l�[ulv�wnn_dlb\gh�gZc^_gh�^Z`_�
gZ�fZeuo�W<F� 

 

���DjblbdZ�]bihl_au�kmffZpbb�\ha[m`^_gbc�gZ�_^bgbqghf�g_cjhg_� 

Gh\Zy�nhjfZevgZy�fh^_ev�g_cjhgZ� 

 

Ij_`^_� q_f� hij_^_eylv� gh\mx� nhjfZevgmx� fh^_ev� g_cjhgZ�� ihdZ`_f� qlh� kms_kl-
\mxsZy� nhjfZevgZy� fh^_ev� g_� bf__l� ih^� kh[hc� gbdZdbo� hkgh\Zgbc�� =hkih^kl\mxsZy� m`_�

[he__����e_l�\�1HXURVFLHQFH�]bihl_aZ�kmffZpbb�\ha[m`^_gbc�gZ�mjh\g_�g_cjhgZ�-�wlh�_s_�

h^gh� gZmqgh_� aZ[em`^_gb_��WlZ� ]bihl_aZ� [ueZ� ih^\_j]gmlZ� djblbd_�I�D�:ghobguf� _s_� \�

1974 ]�� >:ghobg�I�D�� ��@��JZ[hlZ�[ueZ�i_j_\_^_gZ�gZ�Zg]ebckdbc�yaud��gh�\�1HXURVFLHQFH�^h�
kbo�ihj�ijb^_j`b\Zxlky�wlhc�]bihl_au��Iheg_crZy�__�Z[kmj^ghklv�ke_^m_l�ba�kZfhc�jZ[hlu�

>:ghobg�I�D����@��Gb`_�fu�lhevdh�djZldh�ijb\_^_f�\u\h^��k^_eZgguc�\�wlhc�jZ[hl_� 

4.1. DjblbdZ�]bihl_au�kmffZpbb�\ha[m`^_gbc�gZ�mjh\g_�g_cjhgZ. 

³Ke_^h\Zl_evgh��l_hjby�we_dljbq_kdhc�kmffZpbb����ijbagZ_l�gZebqb_� 

Z��\hafh`ghklb�jZkijhkljZg_gby�hljbpZl_evguo�b�iheh`bl_evguo�ihl_gpbZeh\�ih�f_f�

[jZgZf�^_g^jblZ�b�l_eZ�g_j\ghc�de_ldb� 

[��\hafh`ghklb�bo�Ze]_[jZbq_kdbo�kmffZpbhgguo�h[t_^bg_gbc�ijb�\klj_q_�gZ�ih\_jo�

ghklb�g_cjhgZ� 

\��\hafh`ghklb�Z^_d\Zlgh]h�\ha^_ckl\by�wlhc�kmffu�f_f[jZgguo�baf_g_gbc�gZ�]_g_jZ�

lhjguc�imgdl�g_cjhgZ� 

;eZ]h^Zjy�h]jhfghfm�Z\lhjbl_lm�mihfygmluo�\ur_�bkke_^h\Zl_e_c l_hjby�“we_d�
ljbq_kdhc� kmffZpbb´�� ijba\ZggZy� h[tykgblv� bgl_]jZlb\gmx� ^_yl_evghklv� g_cjhgZ��ihqlb�

[_ah]h\hjhqgh� ijbgylZ� ih^Z\eyxsbf� [hevrbgkl\hf� g_cjhnbabheh]h\, ohly� \hh[s_� d�

wlhfm�g_�[ueh�gbdZdbo�hkgh\Zgbc��ihkdhevdm�hgZ�gbdh]^Z�g_�h[km`^ZeZkv�b�g_�Zj]mf_glbjh�

\ZeZkv�^hklZlhqgh�k_jv_aguf�h[jZahf´�>:ghobg�I�D������K�����@� 

I�D�:ghobg�\uykgy_l�ijbqbgm�\hagbdgh\_gby�wlhc�³]bihl_au´� 

“...Ijhbahr_e�lhl�g_aZf_lguc�i_j_ghk�\ujZ[hlZgghc�jZg__�ljZ^bpbhgghc�eh]bdb�bk�

ke_^h\Zl_evkdh]h�ijhp_kkZ�gZ�ijh\h^ysbo�h[jZah\Zgbyo��g_j\guo�\hehdgZo��-�?�<���d�bkke_^h�
\Zgbx�kbgZikh\�b�kZfhc�g_j\ghc�de_ldb��Dh^h\h_�\ujZ`_gb_�³ijh\_^_gb_�\ha[m`^_gby�q_j_a 
kbgZik´�emqr_�\k_]h�oZjZdl_jbam_l�wlm�hrb[dm�k^_eZggh]h�h[h[s_gby��<ujZ`Zykv�[he__�lhq�

gh��fh`gh�kdZaZlv��qlh�ijbfZl�f_f[jZghbhgguo�ijhp_kkh\��kijZ\_^eb\h�ijbgyluc�g_cjhnb�

abheh]Zfb�[_ah]h\hjhqgh�^ey�ijh\h^ysbo�kljmdlmj�Z\lhfZlbq_kdb�[ue�i_j_g_k_g�b�\�dZq_kl�

\_�ijbfZlZ� ����gZ�kbgZiku��gZ�^_g^jblu�b�gZ�g_j\gu_�de_ldb����LZd�\hagbd�i_j\uc� “iZjZ�
^hdk”, � hij_^_eb\rbc� \kx� ^Zevg_crmx� eh]bdm� bkke_^h\Zgbc� ih� g_cjhnbabheh]bb�� kb�

gZik��^_g^jblu�b�g_j\gZy�kbkl_fZ�[ueb�ijbgylu�dZd�qZklv�kbkl_fu��ijh\h^ys_c� ����g_j\�

guc�bfimevk�ih�f_f[jZg_�g_j\ghc�de_ldb�hl�kbgZikZ�d�Zdkhgghfm�ohefbdm��l�_��d�\uoh^m�gZ�

Zdkhg´�>:ghobg�I�D������&�����@� 

Qlh�ihablb\gh]h�� djhf_� djblbdb�� ml\_j`^Z_lky� \�L_hjbb�NmgdpbhgZevguo�Kbkl_f�ih�

ih\h^m�g_cjhgghc�Zdlb\ghklb"�D�kh`Ze_gbx��g_fgh]h� -�lhevdh�h[s__�ml\_j`^_gb_�h�kbkl_�

fhki_pbnbqghklb�g_cjhgh\��³<�jZaghh[jZaguo�\b^Zo�ih\_^_gby��j_]bkljbjm_fh]h�k�ihfhsvx�
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jZaebqguo�hlf_lhd�b�\b^_haZibkb��fu�bkke_^h\Zeb�Zdlb\ghklv�g_cjhgh\�fhlhjghc��ajbl_ev�

ghc��iZjb_lZevghc�b�ebf[bq_kdhc�h[eZklb�dhju��]biihdZfiZ��h[hgyl_evghc�emdh\bpu�b�j_lb�

dmeyjghc�nhjfZpbb�fha]Z��Wlb�bkke_^h\Zgby�ihdZaZeb����qlh�\�kl_j_hlbighf�ih\_^_gbb�fgh�

]b_�g_cjhgu�jZaebqguo�h[eZkl_c�fha]Z�y\eyxlky�kbkl_fhki_pbnbqgufb��l�_��Zdlb\bjm�

xlky� b� lhjfhaylky�ijb� j_ZebaZpbb� l_o� beb� bguo�nmgdpbhgZevguo� kbkl_f´� >R\ujdh\�<�;���

82. K� ��@�� <� L_hjbb� nmgdpbhgZevguo� kbkl_f� ^Z_lky� lZd� `_� Z[kljZdlgh_� ml\_j`^_gby� h[�
mf_gvr_gbb�qbkeZ�kl_i_g_c�k\h[h^u�g_cjhgh\��\�ijhp_kk_�jZ[hlu�nmgdpbhgZevguo�kbkl_f��

LZdbf�h[jZahf��fh`gh�^hklZlhqgh�kf_eh�ij_^iheZ]Zlv��qlh�h[hkgh\Zgghc�nhjfZevghc�fh^_eb�

g_cjhgZ�\�gZklhys__�\j_fy�g_�kms_kl\m_l� 

4.2. Nbabheh]bq_kdZy�bgl_jij_lZpby�ijbgpbiZ�ij_^kdZaZgby. 

GZihfgbf��qlh�ijbgpbi�ij_^kdZaZgby�ihke_�nhjfZevgh]h� ZgZebaZ \�jZa^_e_� ����[ue�
dhgdj_lbabjh\Zg� dZd�ijbgpbi�� ³fha]�^he`_g�mf_lv�h[gZjm`b\Zlv�\k_�\_jhylghklgu_� aZ�

dhghf_jghklb´��<�jZa^_e_�����fu�bkoh^beb�ba�ij_^iheh`_gby�h�lhf��qlh�\ky�\hkijbgbfZ_fZy�

fha]hf�bgnhjfZpby� b� ihklmiZxsZy� gZ� _]h� \oh^� Znn_j_glZpby�fh`_l� [ulv� ij_^klZ\e_gZ�

g_dhlhjuf�fgh`_kl\hf�h^ghf_klguo�ij_^bdZlh\��H[hkgm_f�wlh�ij_^iheh`_gb_�� 

Ih^�bgnhjfZpb_c��ihklmiZxs_c�gZ�³\oh^´�fha]Z��fu�[m^_f�ihgbfZlv�\kx�\hkijbgb�

fZ_fmx�fha]hf� Znn_j_glZpbx��fhlb\Zpbhggmx,� h[klZgh\hqgmx,� imkdh\mx,� h[jZlgmx, 
kZgdpbhgbjmxsmx� Znn_j_glZpbx,� Znn_j_glZpbx� h[� hkms_kl\e_gguo� ^_ckl\byo, ih�
klmiZxsmx�ih�dheeZl_jZeyf�gZ�“\oh^”, �b�l.^��Ex[Zy�Znn_j_glZpby��ihklmiZxsZy�gZ�\oh^�

ih�g_dhlhjhfm�Zdkhgm��bf__l�^\Z�khklhygby� -�\ha[m`^_gb_�beb�hlkmlkl\b_�\ha[m`^_gby� �km�
s_kl\mxl�b�^jm]b_�iZjZf_lju�\ha[m`^_gby��lZdb_�dZd�kbeZ�\ha[m`^_gby�-�qbkeh�bfimevkh\��
qZklhlZ��k\yaZggZy�k�\_jhylghklvx�kb]gZeZ��iZqdhh[jZaghklv��k\yaZggZy�k�fhlb\Zpb_c��b��\ha�

fh`gh��_s_�g_dhlhju_�^jm]b_��gh�fu�[m^_f�mqblu\Zlv��ihdZ��lhevdh�gZebqb_�\ha[m`^_gby�b�

_]h�\_jhylghklv��qZklhlm�bfimevkh\����Ihwlhfm�hij_^_ebf�ihklmiZxsmx�gZ�³\oh^´�fha]Z�bg�

nhjfZpbx�h^ghf_klgufb�ij_^bdZlZfb��dhlhju_�nbdkbjmxl�[bgZjgh_�k\hckl\h�\ha[m`^_gby�

eb[h�g_�\ha[m`^_gby�g_dhlhjh]h�ZdkhgZ��<ha[m`^_gb_�g_cjhgZ�b�i_j_^Zqm�wlh]h�\ha[m`^_gby�

gZ�_]h�Zdkhg�lZd`_�hij_^_ebf�h^ghf_klguf�ij_^bdZlhf��bklbgghklv�dhlhjh]h�[m^_l�hagZqZlv�

\ha[m`^_gb_�g_cjhgZ�b�i_j_^Zqm�wlh]h�\ha[m`^_gby�gZ�\uoh^�g_cjhgZ�-�gZ�_]h�Zdkhg��Ba�Wdh�
eh]bq_kdhc�L_hjbb�<hkijbylby�>`�=b[khgZ�ke_^m_l��qlh�ih^�bgnhjfZpb_c�fh`_l�ihgbfZlvky�

ex[Zy�oZjZdl_jbklbdZ�wg_j]_lbq_kdh]h�ihlhdZ�k\_lZ��a\mdZ�b�l�^���ihklmiZxsZy�gZ�\oh^�fha]Z��

IjbagZdb��k\hckl\Z��ihgylby�b�ij��-�\lhjbqgu�ih�hlghr_gbx�d�wlhc�bgnhjfZpbb�b�fu�wlbfb�

l_jfbgZfb�ihevah\Zlvky�g_�[m^_f��Ihwlhfm��\ ^Zevg_cr_f�fu�[m^_f�ij_^iheZ]Zlv��qlh�\ky�

Znn_j_glgZy� bgnhjfZpby� aZ^Z_lky�g_dhlhjuf�fgh`_kl\hf� h^ghf_klguo�ij_^bdZlh\�� agZq_-
gby�dhlhjuo�khhl\_lkl\mxl�g_dhlhjhc��ihklmiZxs_c�gZ�\oh^�fha]Z��bgnhjfZpbb�� 

G_cjhg� hij_^_ebf� dZd� ij_h[jZah\Zgb_� �3
1
,...,P

d
> ⇒ P

0
� agZq_gbc� ij_^bdZlh\� 3

1
,...,P

d
, 

h[hagZqZxsbo� \k_� \oh^gu_� \ha[m`^_gby� �dZd� ijZ\beh� g_kdhevdh� lukyq��� ijboh^ysbo� ih�

ZdkhgZf�gZ�\oh^� �kbgZiku��g_cjhgZ��\� agZq_gb_�ij_^bdZlZ�3
0
��h[hagZqZxs_]h�\uoh^� �Zdkhg��

g_cjhgZ��Ba\_klgh��qlh�dZ`^uc�g_cjhg�bf__l�j_p_ilb\gh_�ihe_��klbfmeypby�dhlhjh]h�\ha[m�

`^Z_l�_]h�[_amkeh\gh��I_j\hgZqZevghc��^h�\kydh]h�h[mq_gby��k_fZglbdhc�ij_^bdZlZ�3
0
�fh`gh�

kqblZlv�bgnhjfZpbx��ba\e_dZ_fmx�bf�ba�wlh]h�j_p_ilb\gh]h�ihey��Gh�\�ijhp_kk_�h[mq_gby�

wlZ�bgnhjfZpby�f_gy_lky��?c�klZgh\blky�]hjZa^h�[he__�[h]Zluc�deZkk�klbfmeypbc�\�lhf�qbke_�

mkeh\guo��Z�g_�lhevdh�[_amkeh\guo2. 

                                                                 
2�Fh`_l�ihdZaZlvky��qlh�^Zggh_�hij_^_e_gb_�nmgdpbb�g_cjhgZ�kebrdhf�mijhs_gh�b�g_�mqb�

lu\Z_l�lZdhc�\Z`ghc�nmgdpbb�\ha[m`^_gby��dZd�\ha[m`^_gb_�lhjfhaguo�kbgZikh\��hdZau\Zxsbo�

lhjfhagh_�^_ckl\b_�gZ�g_cjhg��Gh�ba\_klgh��qlh�Zdkhg��\_l\ykv��i_j_^Z_l�k\h_�\ha[m`^_gb_�gZ�h^bg�

b�lhl�`_�g_cjhg�q_j_a�fgh`_kl\h�kbgZikh\�dZd�\ha[m`^Zxsbo��lZd�b�lhjfhaguo��Ihwlhfm�dZ`^h_�

\ha[m`^_gb_��i_j_^Z\Z_fh_�g_cjhgm��i_j_^Z_lky�dZd�q_j_a�\ha[m`^Zxsb_�lZd�b�q_j_a�lhjfhagu_�

kbgZiku��Lhjfhagu_�kbgZiku�gm`gu�^ey�lh]h��qlh[u�aZlhjfhablv�g_cjhg�b�ij_djZlblv�_]h�Zdlb\�
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GZihfgbf� h� kbkl_fhki_pbnbqghklb� g_cjhgh\� -� g_cjhg�fh`_l� \_klb� k_[y� kh\_jr_ggh�

ih-jZaghfm��mqZkl\my�\�jZ[hl_�jZaebqguo�nmgdpbhgZevguo�kbkl_f� �qlh�ijb\h^bl�\�g_^hmf_�
gb_� g_cjhnbabheh]h\�� l�d�� \� wlhf� kemqZ_� hl^_evgh� \ayluc� g_cjhg� g_� bf__l�nbdkbjh\Zgghc�

k_fZglbdb���DZd�nhjfZevgh�fh`gh�jZa^_eblv�wlb�kemqZb"�LZd�dZd�fhlb\Zpbb��kZgdpbhgbjmx�

sZy�Znn_j_glZpby�hl�^hklb]gmlh]h�j_amevlZlZ��\�lhf�qbke_�hij_^_e_ggh]h�dZq_kl\Z��b�wfhpbb�

bf_xl�]_g_jZebah\Zggh_�\ha^_ckl\b_�gZ�g_cjhgu�dhju�]heh\gh]h�fha]Z��lh�fu�fh`_f�iheZ�

]Zlv��qlh�kj_^b�\k_o�\oh^guo�\ha[m`^_gbc�3
1
,...,P

d
 dZ`^h]h�g_cjhgZ�_klv�\k_�fhlb\Zpbhg�

gu_�� kZgdpbhgbjmxsb_�b� wfhpbhgZevgu_� \ha[m`^_gby��Fu� \k_]^Z� [m^_f� ij_^iheZ]Zlv��

qlh�dZ`^uc�g_cjhg�\�g_dhlhjuc�fhf_gl�\j_f_gb�jZ[hlZ_l�\�jZfdZo�hij_^_e_gghc�nmgdpbh�

gZevghc�kbkl_fu�b��agZqbl��Zdlb\ghc�^ey�g_]h�y\ey_lky�lhevdh�h^gZ�ljhcdZ��F�J�W!�fhlb\Z�

pbb�F��j_amevlZlZ�J�b�wfhpbb�W��khq_lZxsb_ky�\�wlhl�fhf_gl�\j_f_gb�k�_]h�kh[kl\_gguf�\ha�

[m`^_gb_f��Ihwlhfm�\f_klh�ij_h[jZah\Zgby��3
1
,...,P

d
> ⇒ P

0
�fu�\k_]^Z�[m^_f�jZkkfZljb\Zlv�

ij_h[jZah\Zgb_���F�J�W!�F�3
1
,...,P

d
> ⇒ P

0
��Fhlb\Zpby�F�^h[Z\e_gZ�\�i_j_q_gv�\oh^guo�klb�

fmeh\��l�d��ihfbfh�Zdlb\bjmxs_]h�\ha^_ckl\by�hgZ�lZd`_�fh`_l�[ulv�mkeh\guf�klbfmehf�b�

mqZkl\h\Zlv�\�\ujZ[hld_�\_jhylghklguo�aZdhghf_jghkl_c��ij_^kdZau\Zxsbo�^hklb`_gb_�ih�

klZ\e_gghc�_c�`_�p_eb��Dhg_qgh��kj_^b�\k_o�\ha[m`^_gbc�3
1
,...,P

d
�_klv�fgh`_kl\h�\ha[m`^_�

gbc��dhlhju_�fh]ml�[ulv� Zdlb\babjh\Zgu� lhevdh�ijb�\dexq_gbb�^Zggh]h�g_cjhgZ�\�jZ[hlm�

^jm]bo�nmgdpbhgZevguo�kbkl_f��gh�wlb�\ha[m`^_gby�[m^ml�Z\lhfZlbq_kdb�ijhb]ghjbjh\Zgu�

g_cjhghf��lZd�dZd�hgb�g_�Zdlb\gu�ijb�jZ[hl_�nmgdpbhgZevghc�kbkl_fu��hij_^_ey_fhc�lhcdhc�

�F�J�W!� �\_jhylghklgu_� aZdhghf_jghklb�gZ�g_Zdlb\guo�\ha[m`^_gbyo�g_�\ujZ[Zlu\Zxlky���

>jm]b_�fhlb\Zpbb�b�wfhpbb��hij_^_eyxsb_�^jm]b_�nmgdpbhgZevgu_�kbkl_fu���lZd�`_�\j_fy�

hl�\j_f_gb�[m^ml�i_j_^Z\Zlv�k\hb�\ha[m`^_gby�gZ�\oh^�^Zggh]h�g_cjhgZ��qlh�fh`_l�ijb\_klb�

d�\ujZ[hld_� aZdhghf_jghkl_c�� \dexqZxsbo�^Zgguc�g_cjhg�\�jZ[hlm� wlbo�^jm]bo�nmgdpbh�

gZevguo�kbkl_f��Gh�ihkdhevdm�nmgdpbhgZevgu_�kbkl_fu�g_�fh]ml�\uihegylvky�h^gh\j_f_g�

gh�� _keb� lhevdh� hgb� g_� \dexq_gu� \� b_jZjobx� h^gh\j_f_ggh� jZ[hlZxsbo�nmgdpbhgZevguo�

kbkl_f�� lh� hl^_evguc� g_cjhg�� ijb� ^hklb`_gbb� g_dhlhjhc� p_eb�� \k_]^Z� jZ[hlZ_l� \� jZfdZo�

lhevdh�h^ghc�nmgdpbhgZevghc�kbkl_fu��Ihwlhfm�ij_h[jZah\Zgb_���F�J�W!� F��3
1
,...,P

d
> ⇒ 

P
0
� kZfh� Z\lhfZlbq_kdb� \u^_ebl� kj_^b� 3

1
,...,P

d
� l_� \ha[m`^_gby�� dhlhju_� iha\heyl� k�fZdkb�

fZevghc�\_jhylghklvx�ij_^kdZau\Zlv�b�l_f�kZfuf�\ha[m`^Zlv�g_cjhg�3
0 
\�jZfdZo�\iheg_�hi�

j_^_e_gghc�nmgdpbhgZevghc�kbkl_fu��hij_^_ey_fhc�ljhcdhc��F�J�W!�� 

>ey�jZkkfhlj_gby�hp_ghd�mkeh\guo�\_jhylghkl_c�ij_^kdZaZgby��g_h[oh^bfh�hij_^_eblv�

\_jhylghklv�� GZf� ^hklZlhqgh� hij_^_eblv� \_jhylghklv� kh[ulbc�� nbdkbjm_fuo� g_cjhgZfb��

mqZkl\mxsbfb� \� jZ[hl_� g_dhlhjhc� nmgdpbhgZevghc� kbkl_fu�� Kh[ulb_f P
i1
&...&P

im
�� ]^_�

P
i1
,...,P

im
 ⊆ {P

1
,...,P

d
`� \�g_cjhg_� ��F�J�W!�F�� 3

1
,...,P

d
> ⇒ P

0
�[m^_f�gZau\Zlv� h^gh\j_f_ggh_�

\ha[m`^_gb_� \oh^h\� 3
i1
,...,P

im
� wlh]h�g_cjhgZ�g_ihkj_^kl\_ggh�i_j_^�^_ckl\b_f�ih^dj_ieyx�

s_]h�\ha[m`^_gby��l�_��ljhcdb� �F�J�W!��QZklhlm h(P
i1
&...&P

im
��kh[ulby�3

i1
&...&P

im
��hij_^_�

ebf�dZd�K� �Q�1��]^_�1�-�h[s__�qbkeh�ih^dj_ie_gbc�g_cjhgZ�ljhcdhc��F�J�W!��Z�Q�-�qbkeh�kem�
qZ_\�ih^dj_ie_gby��dh]^Z�[ueb�h^gh\j_f_ggh�\ha[m`^_gu�\k_�ij_^bdZlu�3

i1
,...,P

im
��Ih^�hp_g�

dhc�mkeh\ghc�\_jhylghklb�P(P
0
/P

i1
,...,P

im
��\ha[m`^_gby�g_cjhgZ�3

0
�ijb�mkeh\bb�\ha[m`^_gby�

_]h� \oh^h\� 3
i1
,...,P

im
� [m^_f� ihgbfZlv� mkeh\gmx� qZklhlm� K�3

0
/P

i1
,...,P

im
) = h(P

0
&P

i1
&...&P

im
)/ 

                                                                                                                                                                                            
ghklv��WlZ�nmgdpby��dZd�fu�m\b^bf�\�^Zevg_cr_f��gm`gZ�^ey�³\ulhjfZ`b\Zgby´�Zevl_jgZlb\guo�

h[jZah\�\hkijbylby��ijbagZdh\��k\hckl\�b�l�^���dhlhju_�\�khhl\_lkl\bb�k�h[gZjm`b\Z_fufb�³lhj�

fhagufb�aZdhghf_jghklyfb´��lhjfhaysbfb�g_cjhg��g_�^he`gu�[ulv�m�\hkijbgbfZ_fuo�h[t_dlh\��

Bgufb�keh\Zfb��hgb�gm`gu�ijb�ZgZeba_�dhgdmj_gpbb�p_ehklguo� ³ko_f´��h[jZah\��ieZgh\�^_ckl�

\bc�b�l�^��>ey�ZgZebaZ�lh]h��dZd�\ha[m`^_gb_�i_j_^Z_lky�hl�h^gh]h�g_cjhgZ�d�^jm]bf��mq_l�lhjfha�

guo�kbgZikh\�g_�h[yaZl_e_g��<�^Zevg_crbo�jZ[hlZo�lhjfhagu_�kbgZiku�[m^ml�\dexq_gu�\�\b^_�

k\h_h[jZagh]h�hljbpZgby� 
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h(P
i1
&...&P

im
���Ijbf_f�bgl_jij_lZpbx�\_jhylghklb�\\_^_ggmx�D�Ihii_jhf��dZd�ij_^jZkih�

eh`_gghklv�k�hij_^_e_gghc�\_jhylghklvx�d�ihy\e_gbx�g_dhlhjh]h�kh[ulby��;m^_f�kqblZlv��

qlh�ijb�jZkkfhlj_gbb�jZ[hlu�g_dhlhjh]h�g_cjhgZ� ��F�J�W!��F�3
1
,...,P

d
> ⇒ P

0
�\�g_dhlhjhc�

nmgdpbhgZevghc�kbkl_f_�m�gZk�hij_^_e_gu�\_jhylghklb�\k_o�kh[ulbc� 

4.3. Gh\Zy�nhjfZevgZy�fh^_ev�g_cjhgZ. 

=bihl_aZ��Nmgdpby�g_cjhgZ�khklhbl�\�k_fZglbq_kdhf�\_jhylghklghf�\u\h^_�\k_o�

\_jhylghklguo�aZdhghf_jghkl_c�f_`^m�_]h�\oh^hf�b�\uoh^hf�^ey�\k_o�nmgdpbhgZevguo�

kbkl_f��\�dhlhju_�hg�\h\e_q_g��DZ`^uc�g_cjhg���F�J�W!�F�3
1
,...,P

d
> ⇒ P

0
�\gmljb�k_[y�^ey�

k\h_]h�\uoh^Z� 3
0
�kljhbl� ³mlhqgyxsbc´�]jZn�^ey�dZ`^hc�nmgdpbhgZevghc�kbkl_fu��hij_^_�

ey_fhc�fhlb\Zpb_c�F�wfhpb_c�W�b�j_amevlZlhf�J� 

M�dZ`^h]h�g_cjhgZ�_klv�j_p_ilb\gh_�ihe_��klbfmeypby�dhlhjh]h�\k_]^Z�[_amkeh\gh�\ha�

[m`^Z_l�_]h�\uoh^�3
0
��<_jhylghklgu_�aZdhghf_jghklb�h[gZjm`b\Zxl�\_jhylghklgu_�aZdhgh�

f_jghklb�f_`^m�\oh^gufb�\ha[m`^_gbyfb�g_cjhgZ��ijboh^ysbfb�ba�jZaguo�hl^_eh\�fha]Z�

gZ�_]h�kbgZiku��b�_]h�\uoh^guf�\ha[m`^_gb_f��G_cjhg�j_Z]bjm_l� �\ha[m`^Z_lky��gZ�l_�b�

lhevdh�l_�\ha[m`^_gby�\oh^h\,�dhlhju_�y\eyxlky�eb[h�\ha[m`^_gbyfb�hl�j_p_ilb\gh]h�

ihey,�eb[h�mkeh\byfb�ohly�[u�h^ghc�ba�\ujZ[hlZgguo�bf�\_jhylghklguo�aZdhghf_jgh�

kl_c�k�^hklZlhqguf�^ey�_]h�\ha[m`^_gby�mjh\g_f�hp_gdb�mkeh\ghc�\_jhylghklb��QZklhlZ�

_]h� \ha[m`^_gby�b�[ukljhlZ� \ha[m`^_gby�ijhihjpbhgZevgu�fZdkbfZevghc�\_ebqbg_�mkeh\�

ghc�\_jhylghklb�kj_^b�\k_o�kjZ[hlZ\rbo�aZdhghf_jghkl_c� 

G_cjhgu�\�jZaguo�khklhygbyo�\ha[m^bfhklb�dhju� �[h^jkl\h\Zgb_��fhlb\Zpby��wfhpby��

hjb_glbjh\hqgh-bkke_^h\Zl_evkdZy� j_Zdpby�� khg� b� l�^��� bf_xl� jZaguc� ihjh]� kjZ[Zlu\Zgby��
Ih^�ihjh]hf�kjZ[Zlu\Zgby�g_cjhgZ�[m^_f�ihgbfZlv�lh�fbgbfZevgh_�agZq_gb_�hp_gdb�mk�

eh\ghc� \_jhylghklb� aZdhghf_jghklb�� dhlhjh_� \� khklhygbb� \ha[m^blv� g_cjhg�� Ba� hibkZgby�

wfhpbc� b� hjb_glbjh\hqgh-bkke_^h\Zl_evkdhc� j_Zdpbb� ke_^m_l�� qlh� hgb� kihkh[gu� baf_gylv�
ihjh]�kjZ[Zlu\Zgby�g_cjhgZ� 

Ba\_klgh��qlh�\�ijhp_kk_�\ujZ[hldb�mkeh\guo�k\ya_c��Z�lZd`_�ijb�aZfudZgbb�mkeh\guo�

k\ya_c�gZ�mjh\g_�hl^_evgh]h�g_cjhgZ��kdhjhklv�ijh\_^_gby�bfimevkZ�hl�mkeh\gh]h�jZa^jZ`b�

l_ey�e_c�� d� Zdkhgm�g_cjhgZ�� l�_�� kdhjhklv�hl\_lZ�g_cjhgZ�gZ� mkeh\guc� kb]gZe�� l_f�\ur_, 
q_f�\ur_�hp_gdZ�mkeh\ghc�\_jhylghklb�^hklb`bfhklb�wlh]h �wlZigh]h��j_amevlZlZ��Wlh�
ihdZau\Z_l��qlh�fha]�bgl_j_kmxl�ij_`^_�\k_]h�\ukhdh\_jhylgu_�ijh]ghau�b�g_cjhgu�kjZ�

[Zlu\Zxl�ij_`^_�\k_]h�gZ�kZfu_�kbevgu_�aZdhghf_jghklb�k�fZdkbfZevgufb�hp_gdZfb�mkeh\�

guo�\_jhylghkl_c� 

 

���NhjfZevgZy�fh^_ev�jZ[hlu�fha]Z��\ul_dZxsZy�ba�ijbgpbiZ�ij_^kdZaZgby� 

H[tykg_gb_�L_hjbb�nmgdpbhgZevguo�kbkl_f� 

 

5.1. NhjfZevgZy�fh^_ev�jZ[hlu�fha]Z,�\ul_dZxsZy�ba�ijbgpbiZ�ij_^kdZaZgby��<�

kbem knhjfmebjh\Zgghc�\ur_�]bihl_au��g_cjhgu�h[gZjm`b\Zxl�\k_�\_jhylghklgu_�aZdhgh�

f_jghklb�f_`^m�_]h�\oh^hf�b�\uoh^hf�^ey�jZaebqguo�nmgdpbhgZevguo�kbkl_f��\�dhlhju_�hg�

\dexq_g��>ey� �\uiheg_gby�ijbgpbiZ�ij_^kdZaZgby�gZ^h�mf_lv�h[gZjm`b\Zlv�\k_�fgh`_kl\h�

\_jhylghklguo� aZdhghf_jghkl_c�PR��>ey� wlh]h� g_h[oh^bfh�� qlh� [u� g_cjhgu� \�fha]_� [ueb�
k\yaZgu�lZd� ��qlh[u�gZ�bo�\oh^u�fh]eZ�ihiZklv�ex[Zy�ba�\oh^guo�Znn_j_glZpbc�fha]Z�b�bo�

\uoh^�fh]�^hklb]gmlv�ex[h]h�wnn_dlhjgh]h�hj]ZgZ��Bf_ggh�wlh�b�hkms_kl\ey_lky�j_r_lhq�

guf�ijbgpbihf�f_`g_cjhgguo�k\ya_c�>Iheydh\�=�B�����@� ³Fu�kqblZ_f��qlh�\�kZfhf�nmg�

^Zf_gl_�g_cjhgghc�hj]ZgbaZpbb�aZeh`_g�[bheh]bq_kdb�h[mkeh\e_gguc�ijbgpbi�mgb\_jkZev�

ghc�\aZbfhk\yab�\k_o�\hkijbgbfZxsbo�jZa^jZ`_gby�we_f_glh\�-�j_p_ilhjh\�-�kh�\k_fb�we_�
f_glZfb��j_Zebamxsbfb�hl\_lgu_�j_Zdpbb�gZ�jZa^jZ`_gby�-�wnn_dlhjZfb��dhlhjufb�h[eZ^Z�
_l�hj]Zgbaf��Ex[hc�j_p_ilhj�beb�dhf[bgZpby�j_p_ilhjh\��fh]ml�[ulv�k\yaZgu�k�ex[uf�
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wnn_dlhjhf��beb�dhf[bgZpb_c� wnn_dlhjh\��:gZlhfbq_kdb�^Zgguc�ijbgpbi�\uy\ey_lky�\�

\b^_� ko_fu� \k_h[s_]h�i_j_djzklZ� �³j_r_ldb´�� g_j\guo�iml_c�� kh_^bgyxsbo� hl^_evgu_� j_�

p_ilhjgu_�lhqdb�l_eZ��beb�bo�]jmiiu��k�wnn_dlhjgufb´�>Iheydh\�=�B�������K�����@��Jbkmghd����

ijb\_^_gguc�\�>Iheydh\�=�B�����@��beexkljbjm_l�wlm�³j_r_ldm´��@bjgufb�lhqdZfb�h[hagZq_�

gu�g_cjhgu��klhysb_�\�maeZo�j_r_ldb��G_cjhgu�g_�ijhklh�klhyl�\�f_klZo�koh`^_gby�Znn_�

j_glZpbc��gh�b�\hagbdZxl�\�lZdbo�f_klZo��³DZd�\b^gh�gZ�ijb\_^_gghc�ko_f_�����g_cjhgu�\ha�

gbdZxl�b�kljmdlmjgh�aZdj_ieyxlky�bf_ggh�\�imgdlZo�\aZbfh^_ckl\by�jZaebqguo�ih�k\h_fm�

ijhbkoh`^_gbx�b�gZagZq_gbx�g_j\guo�bfimevkh\��LZdbf�h[jZahf��g_cjhg� k� kZfh]h�gZqZeZ�

_]h�ihy\e_gby�\� w\hexpbb�`b\uo�hj]Zgbafh\�ij_^klZ_l�i_j_^�gZfb�dZd� ZiiZjZl� koh`^_gby�

�dhg\_j]_gpbb�� b� jZkoh`^_gby� �^b\_j]_gpbb�� i_j_dexqZ_fuo� \� g_f� bfimevkh\´� >Iheydh\�

=�B�������K�����@�� 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Jbk��� 

 
<�^hiheg_gb_�d�³i_j_dexqZxs_c´�nmgdpbb�g_cjhgh\�gZ^h�_s_�^h[Z\blv��qlh�g_cjhgu�\�

dZ`^hf�³mae_�j_r_ldb´�ihemqZxl�gZ�\oh^�g_�lhevdh�\ha[m`^_gby�hl�g_cjhgh\�ij_^u^ms_]h�

kehy��gh�b�hl�\k_o�ij_^u^msbo�keh_\�b�ihkueZxl�k\h_�\ha[m`^_gb_�\k_f�ihke_^mxsbf�kehyf��

DhjZ�]heh\gh]h�fha]Z�^hklZlhqgh�lhgdZ�b�\ha[m`^_gby�ihklmiZxsb_�\�g__�beb�\hagbdZxsb_�

\� g_c� \� \_jlbdZevghf� gZijZ\e_gbb� �i_ji_g^bdmeyjgh� __� ih\_joghklb�� ijhgbau\Zxl� ihqlb�

\kx�dhjm��\�hlebqbb�hl�]hjbahglZevgh]h�gZijZ\e_gby���LZdbf�h[jZahf��fha]�mkljh_g�\�^hklZ�

lhqgh�lhqghf�khhl\_lkl\bb�k�g_h[oh^bfhklvx�bf_lv�fZdkbfZevgh�lhqgu_�ij_^kdZaZgby��dh�

lhju_� fh`gh� ihemqblv� h[gZjm`_gb_f� \k_o \_jhylghklguo� aZdhghf_jghkl_c PR. ?^bgkl�
\_ggh_�h]jZgbq_gb_��\hagbdZxs__�ijb�h[gZjm`_gbb�\_jhylghklguo�aZdhghf_jghkl_c�g_cjh�

gZfb�khklhbl�\�lhf��qlh�ih^dj_ie_gb_�g_cjhgh\�hkms_kl\ey_lky lhevdh�\�jZfdZo�g_dhlh�
jhc�nmgdpbhgZevghc�kbkl_fu��l�_��lhevdh�lh]^Z,�dh]^Z�^hklb]Z_lky�g_dhlhjZy�p_ev. 

Hij_^_ebf�ihgylb_�nmgdpbhgZevghc�kbkl_fu�\�l_jfbgZo�\_jhylghklguo�aZdhghf_jgh�

kl_c�� <kihfgbf�� qlh� nmgdpbhgZevgu_� kbkl_fu� nhjfbjmxlky� ^ey� \uiheg_gby� g_dhlhjuo�

nmgdpbc� hj]ZgbafZ�b�^hklb`_gby� khhl\_lkl\mxsbo� j_amevlZlh\�� ³�KhklZ\�nmgdpbhgZevghc�

kbkl_fu�g_�fh`_l�[ulv�hij_^_e_g�dZdbf-eb[h�ZgZlhfbq_kdbf�ijbgpbihf��GZh[hjhl��kZfu_�
jZaghh[jZagu_� ³ZgZlhfbq_kdb_� kbkl_fu´� fh]ml� ijbgbfZlv� mqZklb_� b� h[t_^bgylvky� gZ� [Za_�
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h^gh\j_f_ggh]h� \ha[m`^_gby�ijb� \uiheg_gbb� lhc�beb�bghc�nmgdpbb�hj]ZgbafZ�´� >Km^Z�

dh\����� k� 19].  

Bkihevamy�nhjfZevgmx�fh^_ev�g_cjhgZ��fh`gh�h[tykgblv�dZd�ijhbkoh^bl�nhjfbjh\Z�

gb_�nmgdpbhgZevghc�kbkl_fu�gZ�g_cjhnbabheh]bq_kdhf�mjh\g_��Imklv�ljhcdZ��F�J�W!�klZ�

\bl� p_ev� ih� \uiheg_gbx� g_dhlhjhc� nmgdpbb� hj]ZgbafZ�� ?keb� nmgdpbhgZevgZy� kbkl_fZ� g_�

hij_^_e_gZ�]_g_lbq_kdb��lh�gZ�gZqZevghf�wlZi_�nhjfbjh\Zgby�nmgdpbhgZevghc�kbkl_fu�m�gZk�

g_l�\ukhdh\_jhylgh]h�ijh]ghaZ�^hklb`_gby�p_eb�b��ke_^h\Zl_evgh��\hagbdZ_l�hjb_glbjh\hq�

gh-bkke_^h\Zl_evkdZy�j_Zdpby�^ey�h[mq_gby�^hklb`_gbx�^Zgghc�p_eb��dhlhjZy�� 
-�\h-i_j\uo��klj_fblky�d�lhfm��qlh�[u�\k_�hdjm`Zxsb_�`b\hlgh_�jZa^jZ`bl_eb�[ueb�

ba\_klgu�� ³<�gh\hc�g_ba\_klghc�h[klZgh\d_ ����ih\_^_gb_� kljhblky� k�bkihevah\Zgb_f�\ujZ�
`_gghc�hjb_glbjh\hqgh-bkke_^h\Zl_evkdhc�^_yl_evghklb��GZ�hkgh\_�bf_xs_cky�ihlj_[ghklb�

`b\hlgu_�Zdlb\gh�bkke_^mxl�\k_�jZg__�g_ba\_klgu_�jZa^jZ`bl_eb�hdjm`Zxs_c�kj_^u����´�

>Km^Zdh\����� k� 124]; 

-� \h-\lhjuo�� \k_� h[ke_^h\Zggu_� jZa^jZ`bl_eb� hgZ� ³k\yau\Z_l”  k� ih� lbim� mkeh\gh]h�
j_ne_dkZ�k�dhg_qguf�J_amevlZlhf; 

-�\-lj_lvbo��hgZ�]_g_jZebah\Zggh�ih^gbfZ_l�b�\ujZ\gb\Z_l�Zdlb\ghklv�g_cjhgh\�dhju�

]heh\gh]h�fha]Z��qlh�^_eZ_l�\hafh`guf�\hagbdgh\_gb_�mkeh\guo�k\ya_c�f_`^m�hl^Ze_ggufb�

g_cjhgZfb�dhju�� ³hjb_glbjh\hqgh-bkke_^h\Zl_evkdZy�j_Zdpby� ����\k_]^Z�\_^_l�d�^_kbgojhgb�
aZpbb�we_dljbq_kdhc�Zdlb\ghklb�dhju�����qZklh�\ujZ`Zxs__ky�gZ�aZibkb�ihqlb�ijyfhc�ebgb_c�

���� WlZ� ^_kbgojhgbaZpby� y\ey_lky� h[s_ijbagZgguf� j_amevlZlhf� Zdlb\ghklb� j_lbdmeyjghc�

nhjfZpbb� kl\heZ�fha]Z� ���� y\ey_lky� \ujZ`_gb_f� wg_j]_lbq_kdh]h� \ebygby� gZ� dhjm� [hevrbo�

ihemrZjbc´�>:ghobg�I�D������ k� ���@��³����fh`gh�kdZaZlv��qlh�[_a�wlh]h�Zdlb\bjmxs_]h�^_ckl�

\by�kh�klhjhgu�j_lbdmeyjghc�nhjfZpbb�hl^_evgu_�jZa^jZ`_gby��ijboh^ysb_�\�dhjm��[ueb�[u�

\�agZqbl_evghc�kl_i_gb�bahebjh\Zggufb�b�g_�fh]eb�[u�\klmiblv�f_`^m�kh[hc�\�g_ihkj_^kl�

\_ggmx�l_kgmx�k\yav�lZd�e_]dh��dZd�hgb�\klmiZxl�ijb�ih\ur_gbb�lhgmkZ�dhju�q_j_a�ih^dhj�

dh\h_�\ha[m`^_gb_�hjb_glbjh\hqgh-bkke_^h\Zl_evkdhc�j_Zdpbb�´�>:ghobg�I�D������ k� 351]; 

G_ljm^gh�\b^_lv��qlh�\k_�wlb�nmgdpbb�hjb_glbjh\hqgh-bkke_^h\Zl_evkdhc�j_Zdpbb�
lZd�`_�gZijZ\e_gu�gZ�lh��qlh�[u�h[gZjm`blv�fZdkbfZevgh_�qbkeh�\_jhylghklguo�aZdh�

ghf_jghkl_c PR�b�knhjfbjh\Zlv�lZdb_�nmgdpbhgZevgu_�kbkl_fu��dhlhju_�[u�\dexqZeb�fZd�
kbfZevgu_�\hafh`ghklb�ij_^kdZaZgby�j_amevlZlZ��ij_^hklZ\ey_fu_�ko_fhc�kh_^bg_gby�g_c�

jhgh\�Jbk����>_ckl\bl_evgh��^h[b\Zykv�qlh�[u�\k_�jZa^jZ`bl_eb�[ueb�ba\_klgu��hgZ�fZdkb�

fZevgh� m\_ebqb\Z_l� ³\oh^´�fha]Z� �kf�� jbk����� ih^gbfZy� b� \ujZ\gb\Zy� Zdlb\ghklv� g_cjhgh\�

dhju��hgZ�h[_ki_qb\Z_l�jZ\ghf_jgh_�m\_ebq_gb_�qbkeZ�Zdlb\guo�g_cjhgh\��³kjZ[Zlu\Zxsbo´�

ih� g_� ^hklZlhqgh� kbevguf� \_jhylghklguf� aZdhghf_jghklyf�� qlh� _s_� [hevr_� m\_ebqb\Z_l�

h[t_f�^hklmighc�bgnhjfZpbb�b�\hafh`ghklv�__�i_j_^Zqb�ba�h^gbo�hl^_eh\�fha]Z�\�^jm]b_��b��

gZdhg_p��³k\yau\Z_l´�mkeh\gufb�k\yayfb�\kx�wlm�bgnhjfZpbx�k�dhg_qguf�j_amevlZlhf�iml_f�

h[gZjm`_gby�\_jhylghklguo� aZdhghf_jghkl_c��H[e_]qZ_lky�lZd�`_�\ujZ[hldZ�mkeh\guo�k\y�

a_c��l�d��^Z`_�ijb�g_[hevrhf�qbke_�khq_lZgbc�mkeh\gh]h�kb]gZeZ�k�[_amkeh\guf��dh]^Z�\_jh�

ylghklgZy�aZdhghf_jghklv�_s_�g_�^hklZlhqgh�kbevgZ��fu�ihemqZ_f�ij_^kdZaZgb_�[_amkeh\gh]h�

kb]gZeZ�ijb�kjZ[Zlu\Zgbb�khhl\_lkl\mxs_]h�g_cjhgZ�ih�wlhc�keZ[hc�aZdhghf_jghklb� 

Ijb�lZdhf�^_ckl\bb�ijZdlbq_kdb�ex[Zy�\_jhylghklgZy�aZdhghf_jghklv�ba�PR, ihe_a�
gZy�^ey�ij_^kdZaZgby�dZdh]h-eb[h� (wlZigh]h)�j_amevlZlZ P

0
� dZdhc-eb[h�ba�ihlj_[ghkl_c�

�F�J�W!��fh`_l� [ulv� h[gZjm`_gZ� ko_fhc�g_cjhgh\� jbk���� b� \dexq_gZ� \�nmgdpbhgZevgmx�

kbkl_fm��_keb�lhevdh�^ey�wlhc�\_jhylghklghc�aZdhghf_jghklb��0	3
i1
&...&P

ik
 ⇒ P

0
) ∈ PR�km�

s_kl\m_l�g_cjhg���F�J�W!�F�3
1
,...,P

d
> ⇒ P

0
��lZdhc�qlh�^P

i1
,...,P

ik
} ⊆ {P

1
,...,P

d
`���L_hj_lbq_kdb�

\� gZr_c�fh^_eb�fu� [m^_f� kqblZlv�� qlh� lZdhc� g_cjhg� \k_]^Z� kms_kl\m_l��>ey� h[gZjm`_gby�

\_jhylghklguo�aZdhghf_jghkl_c��0	3
i1
&...&P

ik
 ⇒ P

0
) ∈ PR�g_dhlhjhc�nmgdpbhgZevghc�kbk�

l_fhc��F�J�W!�^hklZlhqgh�fhlb\Zpbb�F��b�lh]h�nZdlZ��qlh��_keb�ijb�mkeh\bb�0	3
i1
&...&P

ik
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kjZ[hlZe�g_cjhg�3
0
��lh�wlh�ijb[ebabl�gZk�d�^hklb`_gbx�dhg_qgh]h�j_amevlZlZ�J

0
��\uau\Zxs_�

]h� iheh`bl_evgmx� wfhpbx� W�� DZ`^Zy� \_jhylghklgZy� aZdhghf_jghklv� ba�PR� ih^dj_iey_lky�
_^bgkl\_gghc� ljhcdhc� �F�J�W!��Fgh`_kl\h� \k_o� \_jhylghklguo� aZdhghf_jghkl_c� ba�PR� b�
h[gZjm`b\Zxsbo�bo�g_cjhgh\��ih^dj_iey_fuo�g_dhlhjhc�ljhcdhc��F�J�W!��b�_klv�lZ�nmgd�

pbhgZevgZy�kbkl_fZ��hij_^_ey_fZy��F�J�W!��H[hagZqbf�q_j_a�PR�F�J�W��\k_�l_�\_jhylghkl�

gu_�aZdhghf_jghklb��b�kh^_j`Zsb_�bf�g_cjhgu���dhlhju_�khhl\_lkl\mxl�wlhc�nmgdpbhgZev�

ghc�kbkl_f_��Imklv�^�F�J�W!`�-�fgh`_kl\h�\k_o�ihlj_[ghkl_c��Fgh`_kl\h�^�F�J�W!`�jZa[b�

\Z_l� \k_� fgh`_kl\h� \_jhylghklguo� aZdhghf_jghkl_c� PR� gZ� g_i_j_k_dZxsb_ky� ]jmiiu 
PR�F�J�W��� l�d�� dZ`^Zy� \_jhylghklgZy� aZdhghf_jghklv� aZdj_iey_lky� lhevdh� h^ghc�ihlj_[gh�

klvx� �F�J�W!��Ihwlhfm�PR = ∪{ PR�F�J�W�`��H^gZdh�� \ujZ[Zlu\Zxsb_� bo� g_cjhgu�fh]ml�

ijbgZ^e_`Zlv� jZaguf� ]jmiiZf�� l�d�� h^bg� b� lhl�`_� g_cjhg�fh`_l� mqZkl\h\Zlv� \� jZ[hl_� g_�

kdhevdbo�nmgdpbhgZevguo�kbkl_f��Fgh`_kl\h�^PR�F�J�W�`�b�_klv�\k_�fgh`_kl\h�nmgdpbh�

gZevguo� kbkl_f,� h[gZjm`b\Z_fuo�fha]hf� b� lZ�fZl_fZlbq_kdZy�fh^_ev� jZ[hlu�fha]Z, 
dhlhjZy�\ul_dZ_l�ba�ijbgpbiZ�ij_^kdZaZgby. 

Wlh�hij_^_e_gb_�^Z_l�gZf�nmgdpbhgZevgu_�kbkl_fu�\�iheghf�h[t_f_�kh�\k_fb�ijhf_�

`mlhqgufb�j_amevlZlZfb��JZkkfhljbf�dZd�jZa\b\Zxlky�nmgdpbhgZevgu_�kbkl_fu��Wlh�iha\h�

ebl�gZf�^Zlv�ih^jh[gmx� kljmdlmjm� ^Zgghc�nhjfZevghc�fh^_eb�jZ[hlu�fha]Z�b� dZ`^hc�

nmgdpbhgZevghc�kbkl_fu�\�hl^_evghklb� 

5.2. KljmdlmjZ�nhjfZevghc�fh^_eb�jZ[hlu�fha]Z�{ PR�F�J�W�`� 
H[tykgbf� nhjfbjh\Zgb_� b� kh\_jr_gkl\h\Zgb_� ^_ckl\bc� dZd� hgh� hibkZgh� \� L_hjbb�

nmgdpbhgZevguo� kbkl_f� b� \� ><bly_\�� ��@�� Bkihevamy� nhjfZevgmx� fh^_ev� jZ[hlu� fha]Z�

{ PR�F�J�W�`�b�nhjfZevgmx�fh^_ev�g_cjhgZ��k^_eZ_f�wlh�gZ�g_cjhgghf�mjh\g_��qlh�jZkdjh_l�

gZf�kljmdlmjm�nhjfZevghc�fh^_eb��Wlh�^Zkl�gZf�\hafh`ghklv�\�ke_^mxs_f�jZa^_e_�h[tyk�

gblv�\�p_ehf�hj]ZgbaZpbx�p_e_gZijZ\e_ggh]h�ih\_^_gby�\�L_hjbb�nmgdpbhgZevguo�kbkl_f�gZ�

g_cjhgghf� mjh\g_��H[tykgbf� lZd�`_� l_� k\hckl\Z� Zdp_ilhjZ� j_amevlZlh\� ^_ckl\by�� dhlhju_�

hklZebkv�g_h[tykg_ggufb�\�jZ[hl_�><bly_\����@�b�dhlhju_��ih�kms_kl\m��g_�fh]ml�[ulv�h[tyk�

g_gu�gZ�hkgh\_�ijbgpbiZ�p_e_iheZ]Zgby��Wlh�³ij_^\hkobs_gb_´�\�Zdp_ilhj_�j_amevlZlh\�^_c�

kl\by�b�_]h�Z\lhfZlbq_kdh_�h[h]Zs_gb_�b�kh\_jr_gkl\h\Zgb_� 

Ijb\_^_f�\ukdZau\Zgby�ba�L_hjbb�nmgdpbhgZevguo�kbkl_f�h�l_o�k\hckl\Zo�Zdp_ilhjZ�

j_amevlZlh\�^_ckl\by��dhlhju_�fu�ohlbf�h[tykgblv� �hgb�\u^_e_gu�`bjguf�rjbnlhf��b�dh�

lhju_�g_�[ueb�h[tykg_gu�\�><bly_\����@��³Nhjfbjh\Zgb_�³P_eb´�\�p_gljZevghc�Zjobl_dlmj_�

ih\_^_gq_kdh]h�ZdlZ�k\yaZgh�k�ihkljh_gb_f�ke_^mxs_c�klZ^bb�kbkl_fghc�hj]ZgbaZpbb�ih\_�

^_gq_kdh]h�ZdlZ�ZiiZjZlZ�ij_^\b^_gby�[m^ms_]h�J_amevlZlZ� �\k_c�ihke_^h\Zl_evghklb�b�b_�

jZjobb�J_amevlZlh\���m^h\e_l\hjyxs_]h�^hfbgbjmxsmx�ihlj_[ghklv�� -�ZiiZjZlZ�:dp_ilhjZ�
J_amevlZlh\�^_ckl\by´�>Km^Zdh\����� k� ��@��³Hg�³ij_^\hkobsZ_l”  Znn_j_glgu_�k\hckl\Z�lh]h�
j_amevlZlZ��dhlhjuc�^he`_g�[ulv�ihemq_g�\�khhl\_lkl\bb�k�ijbgyluf�j_r_gb_f��b��ke_^h\Z�

l_evgh��hi_j_`Z_l�oh^�kh[ulbc \�hlghr_gbyo�f_`^m�hj]Zgbafhf�b�\g_rgbf�fbjhf�����Ih�

kmlb� hg� ^he`_g� knhjfbjh\Zlv� dZdb_-lh� lhgdb_� g_j\gu_�f_oZgbafu�� dhlhju_� iha\heyxl� g_�
lhevdh�ijh]ghabjh\Zlv�ijbagZdb�g_h[oh^bfh]h�\�^Zgguc�fhf_gl�j_amevlZlZ��gh�b�kebqZlv�bo�

k�iZjZf_ljZfb�j_Zevgh]h�j_amevlZlZ´�>:ghobg�I�D�������&����@E� 

DZd�m`_�h[tykgyehkv�\�><bly_\����@��ih^�³ij_^\b^_gb_f´�ihgbfZ_lky�ij_^\hkobs_gb_��\�

khhl\_lkl\bb� k� ijbgpbihf� hi_j_`Zxs_]h� hljZ`_gby� ^_ckl\bl_evghklb� >:ghobg�I�D��� ��@D��

\k_c�ihke_^h\Zl_evghklb�b�b_jZjobb�j_amevlZlh\�g_h[oh^bfuo�^ey�^hklb`_gby�dhg_qghc�p_�

eb�� ;he__� dhgdj_lgh� ij_^\hkobs_gb_� g_� hij_^_ey_lky�� DZd� ihdZaZgh� \� jZ[hlZo� rdheu�

I�D�:ghobgZ�� g_cjhnbabheh]bq_kdb� ij_^\hkobs_gb_� j_Zebam_lky� ki_pbZevgufb� dheeZl_�

jZevgufb�hl\_l\e_gbyfb�hl�ijhba\_^_gguo�^_ckl\bc�b�ihklmiZxsbo�gZ� ³\oh^´�fha]Z��dhg�

\_j]bjmy�k�Znn_j_glZpb_c�hl�\oh^guo�klbfmeh\��³J_qv�b^_l�h�dheeZl_jZevguo�hl\_l\e_gbyo�

ibjZfb^gh]h�ljZdlZ��hl\h^ysbo�dh�fgh]bf�f_`mlhqguf�g_cjhgZf�³dhibb´�l_o�wnn_j_glguo�

ihkuehd��dhlhju_�\uoh^yl�gZ�ibjZfb^guc�ljZdl�����LZdbf�h[jZahf��fhf_gl�ijbgylby�j_r_gbc�

b�gZqZeZ�\uoh^Z�jZ[hqbo�wnn_j_glguo�\ha[m`^_gbc��gZqZeh�^_ckl\bc�-�?�<���ba�fha]Z�khijh�
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\h`^Z_lky�nhjfbjh\Zgb_f�h[rbjgh]h�dhfie_dkZ�\ha[m`^_gbc��khklhys_]h�ba�Znn_j_glguo�

ijbagZdh\� [m^ms_]h� j_amevlZlZ� b� ba�dheeZl_jZevghc� “dhibb” � wnn_j_glguo� \ha[m`^_�

gbc��\ur_^rbo�gZ�i_jbn_jbx�ih�ibjZfb^ghfm�ljZdlm�d�jZ[hqbf�hj]ZgZf�´�>:ghobg�I�D�������

&����@E��LZdbf�h[jZahf��jbk���ij_h[jZam_lky�\�[he__�keh`gmx�ko_fm� 

 

            

 

 

 

 

 

                                                              FHA= 

 
��<g_rgbc��������������������������������������������������������������������������������������������������������<g_rgbc 
��Fbj���������������������������������������������������������������������������������������������������������������Fbj 
 

                                                               FHA=  

 

 

 

 

 

     
 

Jbk���� 
 

<�jbk����^h[Z\beky�\gmlj_ggbc�dhglmj�h[jZlguo�k\ya_c��h[hagZq_gguc�fZehc�imgdlbj�

ghc�ebgb_c��ihkueZxsbc�ih�dheeZl_jZeyf�\ha[m`^_gby�k�³\uoh^Z´�fha]Z�gZ�_]h�³\oh^´��Z�lZd�

`_� \g_rgbc� dhglmj� h[jZlguo� k\ya_c� hl� j_amevlZlh\� hkms_kl\e_gguo� ^_ckl\bc� \h� \g_rg_c�

kj_^_��h[hagZq_gguc�[hevrhc�imgdlbjghc�ebgb_c��>h[Z\bebkv�b�g_cjhgu�\^hev�\gmlj_gg_]h�

dhglmjZ�ih�\ha[m`^_gbyf�dhlhjuo�hkms_kl\ey_lky� ³ij_^\hkobs_gb_´�j_amevlZlh\�^_ckl\bc�

Zdp_ilhjhf�j_amevlZlh\�^_ckl\bc� 

JZkkfhljbf� \ujZ[hldm� deZkkbq_kdh]h�mkeh\gh]h�j_ne_dkZ��Imklv�a -�\u[jZgguc�gZfb�
mkeh\guc�kb]gZe��gZijbf_j��a\hghd�b�b, c�b�d -�klmd�dhjfmrdb��\b^�oe_[Z�b�^_ckl\b_�oe_[Z�gZ�

\dmkh\u_�j_p_ilhju�yaudZ��[_amkeh\guc�jZa^jZ`bl_ev��� 

NZdlbq_kdb�\k_�imkdh\u_�klbfmeu�y\eyxlky�j_amevlZlZfb�^_ckl\bc�-�^_ckl\b_f�y\�
ey_lky� h`b^Zgb_� imkdh\h]h� klbfmeZ� b� gZkljhcdZ� k_gkhjgh]h� ZiiZjZlZ� �ij_^\hkobs_gb_� \�

l_jfbgheh]bb�M�GZck_jZ��gZ�\hkijbylb_�^Zggh]h�klbfmeZ��Z�j_amevlZlhf�^_ckl\by�b�h[jZl�

ghc� Znn_j_glZpb_c� y\ey_lky� kZf� imkdh\hc� klbfme�� <� khhl\_lkl\bb� k� dhgp_ipb_c�Ko_f�

\hkijbylby�M�GZck_jZ� �kf�� jZa^_e� ��b� >GZck_j�M�� ��@�� ><bly_\�� ��@��� [_a� lZdhc�gZkljhcdb�b�

ij_^\hkobs_gby�fu�ijhklh�g_� kfh`_f� \hkijbgylv� �b�g_�m\b^bf�b�g_�mkeurbf�� khhl\_lkl�

\mxsbc� imkdh\hc� klbfme��GZijbf_j�� qlh[u� \hkijbgylv� a\hghd� a�fu� ^he`gu� hkms_kl\blv 
i_jp_ilb\gh_�^_ckl\b_�da ih�gZkljhcd_�gZ�_]h�\hkijbylb_��Ihwlhfm�fu�^Ze__�[m^_f�jZkkfZl�
jb\Zlv�imkdh\u_�klbfmeu�dZd�wlZigu_�j_amevlZlu� 

<_jgh� b� h[jZlgh_� - h[jZlgZy� Znn_j_glZpby� h[� mki_rghf� aZ\_jr_gbb� g_dhlhjh]h�

wlZigh]h�^_ckl\by�b�ihemq_gb_�wlZigh]h�j_amevlZlZ�y\ey_lky�imkdh\hc�^ey�gZqZeZ�ke_^mx�
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s_]h� ^_ckl\by� b� ijh^he`_gby� ^hklb`_gby� p_eb�� l�d��fu� g_�fh`_f� ijh^he`blv� ke_^mxs__�

^_ckl\b_��ihdZ�g_�kh\_jr_gh�ij_^u^ms__��GZijbf_j��ihke_�lh]h�dZd�ijha\mqZe�a\hghd�a��`b�
\hlgh_�gZqbgZ_l�ke_^mxs__�^_ckl\b_�db -�h`b^Zgb_�klmdZ�dhjfmrdb��>hklb`_gb_�j_amevlZlZ�

b - klmdZ�dhjfmrdb��[m^_l�imkdh\uf�^ey�gZqZeZ�ke_^mxs_]h�wlZiZ�^_ckl\bc�-�ih^oh^Z�d�dhj�
fmrd_�b�\hkijbylb_�oe_[Z�dc��Ihemq_gb_�j_amevlZlZ�c - \b^Z�oe_[Z� ³aZimklbl´�ihke_^g__�^_c�
kl\b_�dd - ih_^Zgb_�oe_[Z k�p_evx ihemq_gby�dhg_qgh]h�j_amevlZlZ�d - hsms_gb_�oe_[Z�j_�

p_ilhjZfb�yaudZ� 

³AZimkd´�^_ckl\by�db�fh`_l�[ulv�hkms_kl\e_g�g_cjhghf�db�ijb�^_ckl\bb�gZ�g_]h�imk�
dh\h]h�klbfmeZ�a�ih�aZdhghf_jghklb�a ⇒ db. WlZ�aZdhghf_jghklv�[m^_l�aZdj_ie_gZ�\�lhf�b�
lhevdh�\�lhf�kemqZ_��_keb�^_ckl\b_�db ijb\_^_l�d�lZdhc�h[jZlghc�Znn_j_glZpbb�Res(db) hl�
j_amevlZlh\�wlh]h�^_ckl\by��dhlhjZy�\uah\_l�j_amevlZl�b, ^ey�dhlhjh]h�aZdhghf_jghklv�b ⇒ d, 
h[gZjm`_ggZy�g_cjhghf�d��[m^_l�bf_lv�[hevrmx�hp_gdm�mkeh\ghc�\_jhylghklb��q_f�aZdhgh�

f_jghklv�a ⇒ d�hl�ij_^u^ms_]h�wlZigh]h�j_amevlZlZ��<�wlhf�kemqZ_��\�khhl\_lkl\bb�k�bgnhj�

fZpbhgghc�l_hjb_c�wfhpbc��\hagbdrZy�iheh`bl_evgZy�wfhpby��aZdj_ibl�³aZimkd´�^_ckl\by�a 
⇒ db��Zdlb\Zpbx�h[jZlghc�Znn_j_glZpb_c�Res(db) j_amevlZlZ�b�ih�aZdhghf_jghklb�Res(db) 
⇒ b, Z�lZd�`_�aZdhghf_jghklv�b ⇒ d. Ihke_�ihemq_gby�mkeh\gh]h�klbfmeZ�a�b�aZimkdZ�^_ckl�
\by�db�� ke_^mxsbf�imkdh\uf� klbfmehf� klZg_l� m`_� klbfme�b, aZimkdZxsbc� ^_ckl\b_�dc�� Z�
wlZiguf�j_amevlZlhf�[m^_l�j_amevlZl�c. Wlhl�ke_^mxsbc�wlZi�^_ckl\bc�ijb\_^_l�d�\ujZ[hld_�

ZgZeh]bqguo�aZdhghf_jghkl_c�b ⇒ dc, Res(dc) ⇒ c b�c ⇒ d�b�l�^���kf��������³AZimkd´�^_ckl\by�
da� hkms_kl\ey_lky� kZfhc� fhlb\Zpb_c�F�� ihkdhevdm� fhlb\Zpby� y\ey_lky� g_� lhevdh� Zdlb\b�

jmxsbf�\ha[m`^_gb_f��gh�b�klbfmehf��³AZimkd´�F�⇒ da aZdj_iblky�ih�lhc�`_�ijbqbg_��qlh�
b�^jm]b_�aZimkdb��l�d��ijb\_^_l�d�wlZighfm�j_amevlZlm�a, ij_^kdZau\Zxs_fm�ih�aZdhghf_jgh�

klb�a ⇒ d ^hklb`bfhklv�dhg_qgh]h�j_amevlZlZ�k�[hevr_c�\_jhylghklvx��q_f�ih�aZdhghf_jgh�

klb�F�⇒ d.  

Ihemq_ggu_�ihke_�jZkkfhlj_gby�\k_o�wlZih\�^_ckl\by�aZdhghf_jghklb�a ⇒ d, b ⇒ d b�c 
⇒ d�[m^ml�bf_lv�ihke_^h\Zl_evgh�\hajZklZxsb_�hp_gdb�mkeh\guo�\_jhylghkl_c��LZdbf�h[jZ�

ahf��gZ�g_cjhgghf�mjh\g_�fu�\f_klh�ihke_^h\Zl_evghklb�a ⇒ b ⇒ c ⇒ d [m^_f�bf_lv�ke_�
^mxsmx�ihke_^h\Zl_evghklv� �]jZnbq_kdh_�ij_^klZ\e_gb_�wlhc�ihke_^h\Zl_evghklb�ijb\_^_�

gh�\������ 

 

F�⇒ da → Res(da) ⇒ a ⇒ db → Res(db) ⇒ b ⇒ dc → Res(dc) ⇒ c ⇒ dd → Res(dd) ⇒ d     (1) 

 

]^_�a ⇒, b ⇒, c ⇒ -�mkeh\gu_�k\yab�³aZimkdZ´�hq_j_^gh]h�wlZiZ�^_ckl\bc��\ujZ[hlZggu_�g_c�
jhgZfb� da,db,dc��Klj_edZ�→ ihke_� ^_ckl\bc� da,db,dc,dd� hagZqZ_l� kh\_jr_gb_� ^_ckl\bc� \h�

\g_rg_c�kj_^_��Res(da), Res(db), Res(dc), Res(dd) - h[jZlgu_�Znn_j_glZpbb� ihklmiZxsb_�gZ�

\oh^u� g_cjhgh\�a,b,c,d� ba� \g_rg_c� �\gmlj_gg_c�� kj_^u� b� kb]gZebabjmxrb_� h� ^hklb]gmlhf�

j_amevlZl_�^_ckl\bc� 

DZ`^h_� ^_ckl\b_�da, db,dc,dd \� khhl\_lkl\bb� k� jbk� ��� ih� dheeZl_jZeyf�i_j_^Z_l� k\h_�
\ha[m`^_gb_�gZ�³\oh^´�fha]Z�b��ke_^h\Zl_evgh��fh`gh�kqblZlv��qlh�\ha[m`^_gb_�hl�fhlhjgh]h�

g_cjhgZ�da�h^gh\j_f_ggh�k�Zdlb\Zpb_c�kZfh]h�^_ckl\by�i_j_^Z_l�k\h_�\ha[m`^_gb_�gZ�\oh^�
g_cjhgZ a��^_ckl\b_�db gZ�\oh^�g_cjhgZ�b��^_ckl\b_�dc gZ�\oh^�g_cjhgZ�c�b�^_ckl\b_�dd gZ�
\oh^�g_cjhgZ d. AgZqbl��gZ�\oh^u�g_cjhgh\�j_amevlZlh\�a,b,c,d ihklmibl�g_�lhevdh�h[jZlgZy�
Znn_j_glZpby�Res(da), Res(db), Res(dc), Res(dd) hl� j_amevlZlh\� hkms_kl\e_gguo� ^_ckl\bc��

ihklmiZxsZy�ih�\g_rg_fm�dhglmjm��gh�b�\ha[m`^_gby�hl�kZfbo�^_ckl\bc�da,db,dc,dd��ih�
klmiZxsZy�ih�\gmlj_gg_fm�dhglmjm�fha]Z� Ihwlhfm�ko_fZ�mkeh\gh]h�j_ne_dkZ�����ij_h[jZ�
am_lky�\�ko_fm� 
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�������F�H[k�GD�����F�H[k�GE����F�H[k�GF����F�H[k�GG� 

               ⇓↓↓ ⇓            ↓ ⇓               ↓ ⇓              ↓ ⇓ 

                 da ⇒ a  ⇒  db ⇒ b ⇒     dc ⇒  c  ⇒ dd  ⇒ d,              <==  Fha] 

                  ⇓⇑     ⇑       ⇓⇑     ⇑         ⇓⇑     ⇑       ⇓⇑      ⇑ 

                 Res(da)       Res(db)        Res(dc)       Res(dd)                                                    (2) 
                                                                                                         <==  <g_rgbc�Fbj 

 

A^_kv�F� -�fhlb\Zpby��³ba\e_dZxsZy�ba�iZfylb´�Zdlb\Zpb_c�↓ (kf��ih^jh[g__�^Ze__��\kx�p_�
ihqdm�^_ckl\bc��ieZg�^_ckl\bc��ih�^hklb`_gbx�p_eb��H[klZgh\hqgZy�Znn_j_glZpby�H[k�GD�, 
H[k�GE�,�H[k�GF�,�H[k�GG���ij_^klZ\ey_l� kh[hc�fgh`_kl\h�\k_o�g_h[oh^bfuo�mkeh\bc�mk�

i_rgh]h�kh\_jr_gby�dZ`^h]h�hl^_evgh]h�^_ckl\by�b�^hklb`_gby�\�blh]_�dhg_qgh]h�j_amevlZ�

lZ�\�^Zgghc�h[klZgh\d_� GbdZdh]h�^jm]h]h�^hihegbl_evgh]h�kfukeZ�h[klZgh\hqgZy�Znn_j_g�
lZpby�g_�bf__l��H[klZgh\hqgZy� Znn_j_glZpby� Z\lhfZlbq_kdb� \dexqblky� \� aZdhghf_jghklb�

F	H[k�GD��⇒ da, D	H[k�GE��⇒ db, E	H[k�GF� ⇒ dc,�F	H[k�GG� ⇒ dd�dZd�³kms_kl\_ggZy´�

bgnhjfZpby��ih\urZxsZy�mkeh\gmx�\_jhylghklv�ijh]ghaZ��kf��jbk������h�g_h[oh^bfuo�mkeh�

\byo�\hafh`ghklb� ³aZimkdZ´�hq_j_^gh]h�^_ckl\by�b�ihemq_gby�khhl\_lkl\mxs_]h� �wlZigh]h��

j_amevlZlZ� 

DZd�\b^gh�ba�ko_fu������^hklb`_gb_�p_eb�ij_^klZ\ey_l�kh[hc�ihke_^h\Zl_evghklv�³[eh�

dh\´��kf��hl^_evguc�[ehd�\�ko_f_�������dZ`^uc�ba�dhlhjuo�gZqbgZ_lky�b�aZdZgqb\Z_lky�^\mfy�

ihke_^h\Zl_evgufb�wlZigufb�j_amevlZlZfb��JZkkfhljbf�kgZqZeZ�ijhp_kk�h[mq_gby�b�kh\_j�

r_gkl\h\Zgby� ^_ckl\bc� \gmljb� h^gh]h� ³[ehdZ´��<� ke_^mxsbo� jZa^_eZo�fu� jZkkfhljbf� dZd�

fh`_l�[ulv�kms_kl\_ggh�baf_g_g�\_kv�ieZg�^_ckl\bc������ 

Ij_^klZ\bf�ko_fm�����q_j_a�aZdhghf_jghklb��\ha[m`^Zxsb_�khhl\_lkl\mxsb_�g_cjhgu��

Wlh�ke_^mxsb_�aZdhghf_jghklb��\ujZ[Zlu\Z_fu_�ko_fhc�����\�ijhp_kk_�h[mq_gby� 

 

F	H[k�GD��⇒�GD�D	0	H[k�GE��⇒�GE�E	0	H[k�GF��⇒ GF�F	0	H[k�GG��⇒ dd 
                                                                                                                                             (3) 

������H[k�GD�	GD�⇒ a       H[k�GE�	GE�⇒ b        H[k�GD�	GF�⇒ c      H[k�GD�	GG�⇒ d 
 

�����������������H[k�GDti)&da ti	��������H[k�GEti)&db ti	���������H[k�GFti)&dc ti&              H[k�GGti)&dd ti& 

       Res(dati) ⇒ dati+1       Res(dbti)⇒ dbti+1            Res(dcti) ⇒ dcti+1     Res(ddti) ⇒ ddti+1 

 

       da&Res(da) ⇒ a        db&Res(db) ⇒ b         dc&Res(dc) ⇒ c       dd&Res(dd) ⇒ d 
 

>Ze__�\�wlhf�b�ke_^mxs_f�jZa^_e_�\k_�wlb�aZdhghf_jghklb�[m^ml�h[tykg_gu��Hij_^_ebf�

kgZqZeZ��qlh�lZdh_��gZijbf_j��^_ckl\b_�dc. >ey�wlh]h�aZf_lbf��qlh�\ky�kh\hdmighklv�h[jZlguo�
Znn_j_glZpbc�hl�j_amevlZlh\�^_ckl\by�dc��dhlhjmx�h[hagZqbf�q_j_a�GenRes(dc), ihklmiZ_l�
gZ�³\oh^´�fha]Z�g_ij_ju\gh�\h�\j_f_gb��gZqbgZy�k�fhf_glZ�gZqZeZ�^_ckl\by�b�dhgqZy�^hk�

lb`_gb_f� wlZigh]h�j_amevlZlZ�c��KZfh�^_ckl\b_�dc�\�\b^_�\ha[m`^_gby�hl^_evgh]h�g_cjhgZ�
beb� ]jmiiu�g_cjhgh\�lZd�`_�g_ij_ju\gh�\h�\j_f_gb�i_j_^Z_l�k\hb�\ha[m`^_gby�wnn_dlhj�

guf�f_oZgbafZf��furpZf��hj]ZgZf�b�l�^���b�h^gh\j_f_ggh�ih�dheeZl_jZeyf�gZ�³\oh^´�fha]Z��

JZkkfhljbf�ih^jh[g__�\aZbfh^_ckl\b_�h[jZlghc�Znn_j_glZpbb�GenRes(dc) b�^_ckl\by�dc�\�
ijhp_kk_�h[mq_gby��Qlh�[m^_l�i_j\uf�\h�\j_f_gb�klbfmehf�ba�GenRes(dc)��dhgljhebjmxsbf�

ijZ\bevghklv� hkms_kl\e_gby� ^_ckl\by� dc"� I_j\uf� klbfmehf� [m^_l� kb]gZebaZpby� h� lZdhf�
i_j\hf� j_amevlZl_� kh\_jr_ggh]h�^_ckl\by�� dhlhjuc�g_�\k_]^Z�^hklb]Z_lky�ijb� kh\_jr_gbb�

wlh]h�^_ckl\by��l�_��wlh�i_j\uc�fhf_gl, \�dhlhjhf�^_ckl\b_�fh`_l�hldehgblvky�hl�aZ^Zg�
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ghc�p_eb�b��\�blh]_��g_�^hklbqv�j_amevlZlZ�c��?keb�h[jZlgZy�Znn_j_glZpby�ih^l\_j^bl�ijZ�
\bevghklv�kh\_jr_gby�^_ckl\by��lh�^_ckl\b_�fh`_l�[ulv�ijh^he`_gh��Ke_^mxs_c�h[jZlghc�

Znn_j_glZpb_c� ba� GenRes(dc)�� dhgljhebjmxs_c� ijZ\bevghklv� kh\_jr_gby� ^_ckl\by� [m^_l�

h[jZlgZy�Znn_j_glZpby�hl�lZdh]h�ke_^mxs_]h�fhf_glZ�^_ckl\by��dh]^Z�hgh�kgh\Z��\�ijbgpbi_��

fh`_l�hldehgblvky�hl�aZ^Zgghc�p_eb��AZnbdkbjm_f�fgh`_kl\h�fhf_glh\�\j_f_gb�W��W������WN��\�

dhlhjuo�^_ckl\b_ dcti, L� �������N��\�ijbgpbi_��fh`_l�hldehgblvky�hl�p_eb�b�\�dhlhjuo�ihemqZ_�
fmx�h[jZlgmx�Znn_j_glZpbx�Res(dcti) ke_^m_l�dhgljhebjh\Zlv��JZah[v_f�^_ckl\b_�dc gZ�mqZ�
kldb� dcti, L�  � ������N�� I_j\uc� mqZklhd� ^_ckl\by� aZimkdZ_lky� dZd� fu� agZ_f� aZdhghf_jghklvx�
E	H[k�GF� ⇒ dct1. Ihke_�ihemq_gby�h[jZlghc�Znn_j_glZpbb�Res(dct1) h[�mki_rghf�aZ\_jr_�

gbb�wlh]h�i_j\h]h�mqZkldZ�^_ckl\by�dct1, ^_ckl\b_�dc fh`_l�[ulv�ijh^he`_gh��Ijh^he`_gb_�
^_ckl\by� ³aZimkdZ_lky´� aZdhghf_jghklvx�Obc(dc t1)&dc t1&Res(dct1) ⇒ dct2. WlZ� aZdhghf_j�
ghklv� [m^_l� h[gZjm`_gZ� Z\lhfZlbq_kdb�� l�d�� \k_� mkeh\by� ³kms_kl\_ggu´� �m^Ze_gb_� dZdh]h-
eb[h�mkeh\by�kljh]h�mf_gvrZ_l�mkeh\gmx�\_jhylghklv�ijZ\beZ��\�g_c�^ey�ijh^he`_gby�^_c�

kl\by�� >Ze__� ^_ckl\b_� ijh^he`Z_lky� ih� j_dmj_glguf� aZdhghf_jghklyf�

Obc(dcti)&dc ti&Res(dcti) ⇒ dcti+1, i = 1,...,k-���\�dhlhjuo�^_ckl\by�dcti b�dcti+1 fh]ml�kh\iZ^Zlv��
?keb� ^ey� g_dhlhjuo� ihke_^h\Zl_evguo� mqZkldh\� ^_ckl\by� dcti,..., dcti+l , i+l ≤� N� kh\_jrZ_lky�

h^gh�b�lh�`_�^_ckl\b_�dct��lh�aZdhghf_jghklv�ijbf_l�\b^�Obc(dct)&dct& Res(dct) ⇒ dct, l�_��
^_ckl\b_�dct� aZimkdZ_l�kZfh�k_[y��_keb�lhevdh�h[klZgh\hqgZy�b�h[jZlgZy�Znn_j_glZpbb�kih�

kh[kl\mxl�ijh^he`_gbx�^_ckl\by. ?keb�`_�^_ckl\b_�gZ�dZdhf-lh�mqZkld_�hldehgblvky�hl�p_eb�
beb�[m^_l�^hklb]gml�dhg_p�^_ckl\by�dc, lh�wlh�kjZam�`_�hljZablky�gZ�h[jZlghc�Znn_j_glZpbb�
Res, dhlhjZy�aZimklbl�^jm]mx�aZdhghf_jghklv��LZdbf�h[jZahf��h[jZlgZy�Znn_j_glZpby�[m^_l�
kb]gZehf� ^ey� i_j_oh^Z�� eb[h� d� dhfi_gkZlhjguf� ^_ckl\byf�� eb[h� d� aZimkdm� gh\h]h� mqZkldZ�

^_ckl\by. AZdhghf_jghklb�ihke_^h\Zl_evgh]h� kh\_jr_gby�mqZkldh\�^_ckl\by�h[hagZq_gu�gZ�

����^\mfy�jy^hf�klhysbfb�klj_edZfb�⇓⇑��<�����wlb�aZdhghf_jghklb�ij_^klZ\e_gu�\�y\ghf�\b�
^_� 

Dh]^Z�^_ckl\b_�dc fh`gh�kqblZlv�aZ\_jr_gguf�b�qlh�lZdh_�hl^_evgh_�^_ckl\b_"�AZdh�

ghf_jghkl_c� Obc(dcti)&dc ti&Res(dcti) ⇒ dcti+1 ^hklZlhqgh� ^ey� i_j_oh^Z� hl� h^gh]h� mqZkldZ�

^_ckl\by�d�^jm]hfm��Gh�dh]^Z�lj_[m_lky�i_j_clb�hl�h^gh]h�wlZigh]h�^_ckl\by�d�^jm]hfm��lh�

gZ^h�mq_klv�\kx�kh\hdmighklv�ihemq_gghc�h[jZlghc�Znn_j_glZpbb�b�hij_^_eblv�aZdhgq_gh�eb�

wlZigh_�^_ckl\b_�beb�g_l��l�_��^hklb]gml�g_dhlhjuc�wlZiguc�j_amevlZl�beb�g_l��<�\_jhylghkl�

guo�l_jfbgZo�jZa^_e_gb_�^_ckl\bc�da,db,dc,dd�gZ�wlZiu�hagZqZ_l��qlh�ihke_�dZ`^h]h�ba�gbo��
\�ijbgpbi_��fh`_l�kh\_jrZlvky�fgh`_kl\h�^jm]bo�^_ckl\bc�b�ihwlhfm�ij_^kdZaZgb_��gZijb�

f_j�� ^_ckl\by�db�� dh]^Z� _s_� hkms_kl\e_gh� ^_ckl\b_�da� \�ijbgpbi_�g_\hafh`gh��>_ckl\by�
GD�GE�GF�GG�ihlhfm�b�jZa^_e_gu��qlh�hgb�g_�ij_^kdZau\Zxl�^jm]�^jm]Z��DZd�lh]^Z�fh`_l�

[ulv�hkms_kl\e_g�i_j_oh^�hl�h^gh]h� wlZigh]h�^_ckl\by� d�^jm]hfm"�Ihgylgh��qlh�h[jZlghc�

Znn_j_glZpbb� hl� ihke_^g_]h� mqZkldZ� ^_ckl\by�Res(dctk)� g_� ^hklZlhqgh� ^ey� hij_^_e_gby� aZ�
\_jr_gghklb�^_ckl\by dc��>ey�gZ^_`gh]h�ij_^kdZaZgby�aZ\_jr_gghklb�^_ckl\by�\�p_ehf��g_�

h[oh^bfh� agZlv�� qlh� \k_� mqZkldb� ^_ckl\by� mki_rgh� ijhc^_gu�� l�_�� ^_ckl\b_� dc = 
dct1&dct2&...&dc tk� \uiheg_gh�� b� h[jZlgZy� Znn_j_glZpby� Res(dc) = Res(dct1)&Res(dct2) 
&...&Res(dctk) hl�\k_o�fhf_glh\�^_ckl\bc�ihemq_gZ��DZd�fh`_l�bkihevah\Zlvky�wlZ�bgnhjfZ�
pby�^ey�i_j_oh^Z�d�ke_^mxs_fm�^_ckl\bx�dd? 

Hlf_lbf� ke_^mxsbc� h[sbc�ijbgpbi�hj]ZgbaZpbb�ij_^kdZaZgbc��hkms_kl\ey_fuc�

fha]hf�� _keb� g_\hafh`gh� hkms_kl\blv� ij_^kdZaZgb_� gZ� gbadhf� mjh\g_� �g_� ^Ze_dh� hl�

³\oh^Z´�fha]Z��]^_�bgnhjfZpby�^hklZlhqgh�^_lZevgZ�b�ehdZevgZ), lh�ij_^kdZaZgb_�hkms_�

kl\ey_lky�q_j_a�[he__�\ukhdb_�kehb�fha]Z� �jZkiheh`_ggu_�gb`_�gZ�jbk��3)��hljZ`Zxsb_�

bgl_]jZevgu_� b� [he__� bg\ZjbZglgu_� �kf�� jZa^���� oZjZdl_jbklbdb� \g_rg_c� kj_^u��Ijb�

wlhf�aZf_lbf��qlh�lZdZy�kljmdlmjZ�ij_^kdZaZgbc�hij_^_ey_lky�g_�kljh_gb_f�fha]Z��Z�kljmdlm�

jhc�ij_^kdZaZgbc�\g_rg_c�kj_^u��dhlhjmx�meZ\eb\Z_l�fha]��JZkkfhljbf�gZ�ijbf_j_�^_c�

kl\by�dc�dZd�wlh�ijhbkoh^bl��<�khhl\_lkl\bb�k�jbk���³ex[hc�j_p_ilhj�beb�dhf[bgZpby�j_p_i�
lhjh\��fh]ml�[ulv�k\yaZgu�k�ex[uf�wnn_dlhjhf��beb�dhf[bgZpb_c�wnn_dlhjh\´��Ihwlhfm�gZ�
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f_kl_�ex[h]h�³i_j_dexq_gby´��gZijbf_j��kh�³\oh^Z´�Obc(dc)&dc&Res(dc)�gZ�\uoh^u�dd b�d 
(d -�g_cjhg�dhg_qgh]h�j_amevlZlZ��\k_]^Z�kms_kl\mxl�g_cjhg c,�\ha[m`^Zxsbcky�[_amkeh\gh�

hl�\ha[m`^_gbc�Obc(dc)&dc&Res(dc) b�i_j_^Zxsbc�wlh�\ha[m`^_gb_�gZ�\oh^u�g_cjhgh\�dd 
b�d. LZd�dZd�g_cjhg�c \ha[m`^Z_lky�[_amkeh\gh�hl�\ha[m`^_gbc Obc(dc)&dc&Res(dc)��lh�hg�
^he`_g�gZoh^blvky� \� j_r_ld_� dZd�jZa�ih^� \k_fb�g_cjhgZfb�Obc(dc)&dc&Res(dc) �gZ� jbk���
gb`_�b�dZd�[u�gZ�f_kl_�koh`^_gby�\k_o�\ha[m`^_gbc�hl�wlbo�\ur_klhysbo�g_cjhgh\���Ij_`�

^_�\k_]h�aZf_lbf��qlh�ihkdhevdm�\ha[m`^_gb_�Obc(dc)&dc&Res(dc) g_cjhgZ�c�i_j_^Z_lky�gZ�
\oh^�g_cjhgZ�d�b�kb]gZebabjm_l�h[�mki_rghf�aZ\_jr_gbb�hq_j_^gh]h�wlZiZ�^_ckl\bc��lh�g_c�

jhghf�d�\�ijhp_kk_�h[mq_gby�[m^_l�\ujZ[hlZgZ� aZdhghf_jghklv�c ⇒ d��WlZ� aZdhghf_jghklv�
[m^_l�bf_lv�[hevrmx�hp_gdm�mkeh\ghc�\_jhylghklb��q_f�aZdhghf_jghklv�b ⇒ d�hl�ij_^u^m�
s_]h�wlZiZ�^_ckl\bc�b��ke_^h\Zl_evgh��\ha[m`^_gb_�g_cjhgZ�c [m^_l�\uau\Zlv�iheh`bl_evgu_�
wfhpbb��Wlb�iheh`bl_evgu_�wfhpbb�[m^ml� aZdj_ieylv�\_kv� ³[ehd´�aZdhghf_jghkl_c�ijb\_^�

rbo�d�wlhfm�wlZighfm�j_amevlZlm�b��\�qZklghklb��aZdhghf_jghklv�Obc(dc)&dc& Res(dc) ⇒ c. 
G_cjhg�c kgZqZeZ�[m^_l�\ha[m`^Zlvky�k\hbf�\oh^hf�Obc(dc)&dc&Res(dc)�[_amkeh\gh��gh�aZ�
l_f��\�ijhp_kk_�\ujZ[hldb�mkeh\ghc�k\yab�c ⇒ d�b�ihy\e_gby�iheh`bl_evguo�wfhpbc��g_cjhg�
c gZqg_l� ijbh[j_lZlv� k\hckl\Z� j_amevlZlZ� b� h[jZlgZy� Znn_j_glZpby�Res(dc)� gZqg_l� h[h]Z�
sZlvky��mkbeb\Zy�aZdhghf_jghklv�Obc(dc)&dc&Res(dc) ⇒ c��dhlhjZy�l_i_jv�m`_�[m^_l�³kjZ�
[Zlu\Zlv´�g_�ijhklh�[_amkeh\gh��Z�_s_�b�k�\_jhylghklvx�[ebadhc�d� ���qlh�fu�lZd�`_�[m^_f�

kqblZlv�[_amkeh\guf� ³kjZ[Zlu\Zgb_f´�g_cjhgZ��AZdhghf_jghklv Obc(dc)&dc& Res(dc) ⇒ c, 
lZdbf�h[jZahf��Z\lhfZlbq_kdb�\dexqbl�\�k_[y�\k_�\ha[m`^_gby��gZb[he__�ihegh�b�lhqgh�oZ�

jZdl_jbamxsb_� ^hklb`_gb_� wlZigh]h� j_amevlZlZ�dc b� \hafh`ghklv�i_j_oh^Z� d� ke_^mxs_fm�

^_ckl\bx��Mkbeblky�g_�lhevdh�aZdhghf_jghklv�Obc(dc)&dc&Res(dc) ⇒ c,�gh�b�\k_�aZdhghf_j�
ghklb� ³[ehdZ´�Obc(dc)&dcti&Res(dcti) ⇒ dcti+1, i = 1,...,k-���Mkbe_gb_� wlbo� aZdhghf_jghkl_c�
[m^_l� mlhqgylv� h[jZlgu_� Znn_j_glZpbb Res(dcti), i = 1,...,k-��� dhgljhebjmxsb_� j_amevlZlu�

\k_o�mqZkldh\�^_ckl\by��GZ�kZfhf�^_e_��bf__l�f_klh�[he__�kbevgh_�ml\_j`^_gb_� 

Fha]�\k_]^Z�klj_fblvky�^h[blvky�ihegh]h�dhgljhey�gZ^�\g_rgbf�fbjhf��bkq_jiu-
\Zxs_�dhgljhebjmy�\gmlj_ggbf�aZdhghf_jguf�dhglmjhf�jZ[hlu�fha]Z�kh[ulby�\g_r�

g_]h�dhglmjZ��Dh]^Z� aZdhghf_jghklb�Obc(dcti)&dc ti&Res(dcti) ⇒ dcti+1, i = 1,...,k-��ihke_�bo�
mkbe_gby�iheh`bl_evgufb�wfhpbyfb�gZqgml�k�\_jhylghklvx�[ebadhc�d���g_ij_ju\gh�\h�\j_�

f_gb�dhgljhebjh\Zlv�h[jZlghc�b�h[klZgh\hqghc�Znn_j_glZpbyfb�Obc(dcti),Res(dcti), i = 1,...,k-
��kh[ulby�\g_rg_c�kj_^u��lh�\gmlj_ggbc�dhglmj�fha]Z�[m^_l�agZlv�\k_��qlh�_fm�g_h[oh^bfh��k�

lhqdb� aj_gby� ij_^kdZaZgby� b� ^hklb`_gby� p_eb�� h� \g_rg_f� dhglmj_�� l�_�� h� \g_rg_f� fbj_��

Bf_ggh�aZ�kq_l�wlh]h�b�kha^Z_lky�lh�m^b\bl_evgh_�hsms_gb_��qlh�fu�`b\_f�\h�\g_rg_f�fbj_��

ohly�_klv�ki_pbZevgu_�wdki_jbf_glu�k�gZ^_\Zgb_f�bkdZ`Zxsbo�ebga��ihdZau\Zxsb_��qlh�wlh�

hsms_gb_�y\ey_lky�j_amevlZlhf�lj_gbjh\db� 

JZa[b_gb_�^_ckl\by�gZ�wlZiu�\�ijhp_kk_�h[mq_gby�ijhbkoh^bl�ihkl_i_ggh�b�ihklhyggh��

DZd�m`_�]h\hjbehkv��i_j\hgZqZevguf�wlZihf�nhjfbjh\Zgby�nmgdpbhgZevguo�kbkl_f��b�\�lhf�

qbke_� wlZiguo� j_amevlZlh\�� y\ey_lky�f_lh^� ³ijh[� b� hrb[hd´� b� bkke_^h\Zl_evkdZy� ^_yl_ev�

ghklv��?keb�\�j_amevlZl_�lZdhc�^_yl_evghklb�j_amevlZl�[m^_l�^hklb]gml��lh�gZc^_gguc�kihkh[�

^_ckl\by�aZdj_iblky�\�\b^_�ihke_^h\Zl_evghklb�^_ckl\bc�Obc(dcti)&dc ti&Res(dcti) ⇒ dcti+1, i = 
1,...,k-���\�dhlhjhc�g_�[m^_l�gbdZdbo�wlZih\��H[klZgh\hqghc�Obc(dcti) b�h[jZlghc�Res(dcti) Zn�
n_j_glZpbyfb�\k_o�qZkl_c�^_ckl\by�[m^_l�\ky�h[klZgh\hqgZy�b�h[jZlgZy�Znn_j_glZpbb��dhlh�

ju_� [ueb� ihemq_gu� \� khhl\_lkl\mxsb_�fhf_glu� \j_f_gb��Ijb�ih\lhj_gbb� wlh]h� ^_ckl\by�

[m^_l�f_gylvky�h[klZgh\dZ�b�h[jZlgZy�Znn_j_glZpby�hl�mqZkldh\ ^_ckl\by��ihwlhfm�\�aZdhgh�
f_jghklb�Obc(dcti)&dc ti&Res(dcti) ⇒ dcti+1, i = 1,...,k-��gZqg_l�\oh^blv�[he__�lhqgZy��bg\Zjb�
ZglgZy�� kf�� jZa^���� h[klZgh\hqgZy� b� h[jZlgZy� Znn_j_glZpbb��<u^_e_gb_� wlZih\� ^_ckl\bc� b�

aZdhghf_jghkl_c�wlZih\�lbiZ�Obc(dc)&dc&Res(dc) ⇒ c��k\b^_l_evkl\mxsbo�h�aZ\_jr_gghklb�

wlZiZ� ^_ckl\by�� \hafh`gh� lhevdh� lh]^Z�� dh]^Z� \� j_amevlZl_� hkms_kl\e_gby� jZaghh[jZaghc�

^_yl_evghklb��Z�g_�lhevdh�\�mkeh\byo��gZijbf_j��h^gh]h�bgkljmf_glZevgh]h�j_ne_dkZ��klZg_l�

ykgh��qlh�aZ�^_ckl\b_f�dc fh`_l�ihke_^h\Zlv�fgh`_kl\h�^jm]bo�^_ckl\bc�b��agZqbl��ij_^kdZ�
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aZgb_� b� Zdlb\Zpby� ke_^mxs_]h� aZ� dc ^_ckl\by� ih� aZdhghf_jghklyf� lbiZ�

Obc(dck)&dck&Res(dck) ⇒ ddt1��]^_�N�-�ihke_^gbc�mqZklhd�^_ckl\by�dc, hdZ`_lky�m`_�ijhklh�
g_\hafh`guf�ih�lhc�ijhklhc�ijbqbg_��qlh�g_�ba\_klgh�dZdh_�^he`gh�[ulv�^Zevr_�^_ckl\b_��

Ihwlhfm�Zdlb\Zpby�ke_^mxs_]h�^_ckl\by�[m^_l�\hafh`gZ�m`_�lhevdh�q_j_a�aZdhghf_jghklb�

lbiZ Obc(dc)&dc& Res(dc) ⇒ k��Ihgylgh��qlh��_keb�\�ijhp_kk_�kh\_jr_gkl\h\Zgby�^_ckl\bc�\�

b]jZo�beb�\�ijhn_kkbhgZevghc�^_yl_evghklb�\uykgblvky��qlh�b�kZfh�^_ckl\b_�dc _klv�dhf[b�
gZpby�g_kdhevdbo�[he__�we_f_glZjguo�^_ckl\bc��dhlhju_�lZd�`_�ih-jZaghfm�fh]ml�dhf[bgb�
jh\Zlvky�ijb�^hklb`_gbb�jZaguo�p_e_c��lh�^_ckl\b_�dc lZd�`_�Z\lhfZlbq_kdb�jZah[v_lky�gZ�
[he__�f_edb_�wlZiu�dc1,...,dcl��LZd�`_��dZd�b�^ey�^_ckl\by�dc, ^ey�wlbo�wlZih\�Z\lhfZlbq_kdb�
[m^ml�gZc^_gu�aZdhghf_jghklb�j_amevlZlh\�lbiZ�Obc(dcj)&dc j& Res(dcj) ⇒ cj, j = 1,...,l. Wlh�
h[tykgy_l�dZd�Z\lhfZlbq_kdb�nhjfbjmxlky�hl^_evgu_�³[ehdb´�^_ckl\by (4): 

 

������DJ�WIJ���WIJ�F�H[k�GF����DJ�WIJ����  ��DJ�WIJ��-��Dhg_qguc��WlZiguc 

             ⇑                 ↓⇓                     ⇑                                 Ijhf_`mlhqguc J_amevlZl 

                . . .  b      ⇒        dc        ⇒          c . . .       <==  Fha]������������������������������������������������(4) 

                                           ⇓⇑                    ⇑ 

                                                   Res(dc) 
                                                                                   <==  <g_rgbc�Fbj 

 

]^_�WIJ��wlZiguc�ijhf_`mlhqguc�j_amevlZl��-�^_ckl\b_�[he__�h[s_]h�mjh\gy� �kf��^Ze__���b 
⇒ DJ, c ⇒ DJ -�aZdhghf_jghklb� \ujZ[hlZggu_�g_cjhghf�dhg_qgh]h�j_amevlZlZ�DJ��gZijb�
f_j��g_cjhghf�d��Wlb�aZdhghf_jghklb�bf_xl�\hajZklZxsb_�agZq_gby�\_jhylghklb�ij_^kdZaZ�

gby��\uau\Zxsb_�iheh`bl_evgu_�wfhpbb�b�aZdj_ieyxsb_�aZdhghf_jghklb�\k_]h�[ehdZ��?keb�

^_ckl\b_�dc, \�ijhp_kk_�kh\_jr_gkl\h\Zgby�^_ckl\bc��jZah[v_lky�gZ�ihke_^h\Zl_evghklv�^_c�

kl\bc� dc1,...,dcl, lh� ^hklb`_gb_� ^_ckl\b_f� dc k\h_]h� j_amevlZlZ� c� ih� aZdhghf_jghklb�
Obc(dc)&dc&Res(dc) ⇒ c, c ⇒ d khojZgbl�k\h_�agZq_gb_�\�lhf�b�lhevdh�\�lhf�kemqZ_��dh]^Z�
aZdhghf_jghklv�c ⇒ d [m^_l�bf_lv�[hevrmx�hp_gdm�\_jhylghklb��q_f�aZdhghf_jghklv�cl ⇒ d, 
³kjZ[hlZ\rZy´�ihke_�^hklb`_gby�ihke_^g_]h�wlZigh]h�j_amevlZlZ�Obc(dc)&dcl&Res(dcl) ⇒ cl. 
Wlh�[m^_l�ijhbkoh^blv�\�lhf�kemqZ_��dh]^Z�^_ckl\b_�c�bf__l�kZfhklhyl_evgh_�agZq_gb_�� 

JZkkfhljbf��gZijbf_j��^_ckl\b_�dc -�[_]��;_]��hq_\b^gh��y\ey_lky�keh`guf�^\b`_gb_f��
khklhysbf�ba�k_jbb�[he__�ijhkluo�wlZiguo�^_ckl\bc��<k_�wlZigu_�^_ckl\by�[_]Z�k\yaZgu�\�

hij_^_e_ggmx�ihke_^h\Zl_evghklv�\gmljb�^_ckl\by�dc��Dh]^Z� ³[_]´�[m^_l� aZ\_jr_g��lh�^hk�

lb`_gb_� j_amevlZlZ�c ih� aZdhghf_jghklb�c ⇒ d aZdj_ibl� wlhl� wlZiguc�ijhf_`mlhqguc�j_�
amevlZl��b��\�lhf�qbke_��\kx�ihke_^h\Zl_evghklv�[he__�f_edbo�wlZiguo�j_amevlZlh\ dc1,...,dcl. 
Ykgh��qlh�aZdhghf_jghklv�c ⇒ d [m^_l�bf_lv�[hevrmx�hp_gdm�\_jhylghklb��q_f�aZdhghf_j�

ghklv� cl ⇒ d, \h-i_j\uo� ihlhfm�� qlh� ^_ckl\by� dc1,...,dcl pbdebq_kdb�ih\lhjyxlky� \gmljb�

^_ckl\by�GF -�[_]��Z�\h-\lhjuo��ihlhfm��qlh�^ey�ijZ\bevghc�hp_gdb�aZ\_jr_gghklb�³[_]Z´�g_�

h[oh^bfh�hp_gblv�ijZ\bevghklv�\k_c�ihke_^h\Zl_evghklb�^_ckl\bc��l�_��hp_gblv�^hklb`_gb_�

j_amevlZlZ� c� ih� aZdhghf_jghklb� Obc(dc)&dc&Res(dc) ⇒ c, Z� g_� ih� aZdhghf_jghklb�
Obc(dcl)&dc l&Res(dcl) ⇒ cl��Ihwlhfm�^ey�[he__�f_edbo�wlZiguo�j_amevlZlh\ dc1,...,dcl��gZijb�

f_j��ih^t_fZ�gh]b��lheqdZ��iju`dZ�b�l�^��wlZiguf�j_amevlZlhf�\�³[ehd_´� �����ijb\h^ysbf�d�

^hklb`_gbx� wlZigh]h�ijhf_`mlhqgh]h� j_amevlZlZ�WIJ� \k_]h� [ehdZ�� y\ey_lky�g_� kZfuc�ih�

ke_^gbc� dhg_qguc� j_amevlZl d -�DJ�� \uau\Zxsbc� kZgdpbhgbjmxsmx� Znn_j_glZpbx�� Z� lhl�

[he__�³djmiguc´�wlZiguc�ijhf_`mlhqguc�j_amevlZl��\�^Zgghf�kemqZ_�³[_]´��dhlhjuc�³k\yau�

\Z_l´� \kx�ihke_^h\Zl_evghklv�[he__�f_edbo� wlZiguo�j_amevlZlh\��WlZiguc�ijhf_`mlhqguc�

j_amevlZl�c lZd�`_� dZd�b�dhg_qguc�j_amevlZl�d h[eZ^Z_l� kZgdpbhgbjmxsbf�^_ckl\b_f�� l�d��

aZdhghf_jghklv�c ⇒ d [m^_l�\uau\Zlv�iheh`bl_evgu_�wfhpbb��aZdj_ieyxrb_� aZdhghf_jgh�

klb�c1 ⇒ c,..., cl ⇒ c���Gh�iheh`bl_evgu_�wfhpbb�fh]ml�\hagbdZlv�g_�lhevdh�ihke_�aZ\_jr_gby�
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[_]Z��Wfhpbb��dZd�bgl_]jZevgZy�hp_gdZ�mki_rghklb�^_ckl\bc�-�ijb[eb`_gby�d�p_eb��iheh`b�
l_evgZy�wfhpby��beb�m^Ze_gby�hl�p_eb��hljbpZl_evgZy�wfhpby���klj_fylky�lZd�`_�g_ij_ju\gh�

\h�\j_f_gb�dhgljhebjh\Zlv�^hklb`_gb_�p_eb��Ihkdhevdm�dZ`^h_�ba�we_f_glZjguo�^_ckl�

\bc� dc1,...,dcl�� _keb� hgh� ohlv� kdhevdh-gb[m^v� agZqbfh� ijb[eb`Z_l�p_ev�� gZijbf_j� \� kemqZ_��
dh]^Z�h[klZgh\hqgZy�Znn_j_glZpby�Obc(dci) ^_ckl\by�dci�k\yaZgZ�k�ij_h^he_gb_f�g_ijhklh]h�

ij_iylkl\by��yfZ��dZf_gv��ij_]jZ^Z�b�l�^���b�dh]^Z�hp_gdZ�\_jhylghklb�^hklb`_gby�j_amevlZlZ�

ih�aZdhghf_jghklb�Obc(dci)&dc i&Res(dci) ⇒ ci�^ey�wlh]h�ij_iylkl\by�f_gvr_�_^bgbpu��lh]^Z�

ij_h^he_gb_� ij_iylkl\by� \uah\_l� iheh`bl_evgu_� wfhpbb�� aZdj_ieyxsb_� g_cjhgu�� \uihe�

gb\rb_�^_ckl\b_�dci, b�g_cjhg�ci. Ihwlhfm�[m^ml�\ujZ[hlZgu�g_�lhevdh�aZdhghf_jghklb�c1 ⇒ c 
,..., cl ⇒ c, ij_^kdZau\Zxsb_�kh�\k_�[hevr_c�\_jhylghklvx�^hklb`bfhklv�wlZigh]h�ijhf_`m�

lhqgh]h�j_amevlZlZ�c, gh�b�aZdhghf_jghklb�c1&dc  ⇒ DJ�� ���� ��Fl&dc  ⇒ DJ��ij_^kdZau\Zxsb_�

m\_ebq_gb_�\_jhylghklb�^hklb`bfhklb�dhg_qgh]h�j_amevlZlZ�DJ��ihke_�hkms_kl\e_gby�[he__�

f_edbo� wlZiguo� ^_ckl\bc� c1,...,cl, hkms_kl\ey_fuo� \�dhgl_dkl_� [he__�djmigh]h� wlZigh]h�

ijhf_`mlhqgh]h�^_ckl\by�GF k�j_amevlZlhf�c. Ihwlhfm�\�ko_f_�����ij_^kdZau\Z_fuf�dhg_q�
guf�j_amevlZlhf�y\ey_lky�g_�lhevdh�wlZiguc�ijhf_`mlhqguc�j_amevlZl�WIJ��gh�b�dhg_qguc�

j_amevlZl�DJ. 
<uiheg_gb_�ke_^mxs_]h�^_ckl\by�dci+1�g_�fh`_l�[ulv�aZims_gh�g_cjhghf�ci��l�d��g_c�

jhg�ci�g_�fh`_l�agZlv�b��ke_^h\Zl_evgh��ij_^kdZaZlv�dZdhc�[m^_l�ke_^mxsbc�mqZklhd�^_ckl\by��

LZdh_�ij_^kdZaZgb_�\hafh`gh�� lhevdh�_keb� agZlv��qlh�\k_�^_ckl\by�dc1,...,dcl�\uihegyxlky�\�

dhgl_dkl_� g_dhlhjh]h� [he__� djmigh]h� ^_ckl\by� dc - [_]�� Ihwlhfm� ³aZimkd´� ^_ckl\by� dci+1 
^he`_g�[ulv�hkms_kl\e_g�aZdhghf_jghklvx�dc&ci ⇒ dci+1��hagZqZxs_c��qlh�\�dhgl_dkl_�^_c�

kl\by�dc ^hklb`_gb_�j_amevlZlZ�^ey�mqZkldZ�^_ckl\by�ci�ij_^kdZau\Z_l�b�\ha[m`^Z_l�gZqZeh�

ke_^mxs_]h�mqZkldZ�^_ckl\by dci+1.�>_ckl\b_�[he__�h[s_]h�mjh\gy�WIJ�\�����wlh�b�_klv�\�^Zg�

ghf�kemqZ_�^_ckl\b_�dc.  

Fu�hibkZeb�dZd�Z\lhfZlbq_kdb�kljhblky�b_jZjoby�^_ckl\bc�\�ijhp_kk_�h[mq_gby�b�

dZdbfb�aZdhghf_jghklyfb�b�\ha[m`^_gbyfb�wlb�^_ckl\by�\uihegyxlky��Gh�gZ�kZfhf�\_jog_f�

mjh\g_�hj]ZgbaZpbb�^_ckl\bc�fu�\k_�jZ\gh�g_�agZ_f�dZdbfb�aZdhghf_jghklyfb�^he`gh�hkm�

s_kl\eylvky�i_j_dexq_gb_�k�h^gh]h�^_ckl\by�gZ�^jm]h_��l�d��jZagu_�wlZiu�^_ckl\by�g_�ij_^�

kdZau\Zxl� ^jm]� ^jm]Z��Hj]ZgbaZpby� ^_ckl\bc� gZ� kZfhf� \_jog_f� mjh\g_� m`_� g_� fh`_l�

[ulv�hj]Zgbah\ZgZ�aZdhghf_jghklyfb, l�d��aZ\bkbl�g_�hl�kljmdlmju�ij_^kdZaZgbc�\g_r�
g_c�kj_^u��Z�hl�p_e_c�^hklb]Z_fuo�hj]Zgbafhf��LZd�dZd�p_ev�klZ\blky�fhlb\Zpbhgguf�\ha�

[m`^_gb_f�><bly_\����@��lh�hgZ�y\ey_lky�km]m[h�\gmlj_gg_c�ihklZgh\dhc�^ey�hj]ZgbafZ�p_eb��

H^gZdh�ihke_�ihklZgh\db�p_eb��hp_gdZ�\_jhylghklb�__�^hklb`_gby�fh`_l�[ulv�hkms_kl\e_gZ�

ih�h[gZjm`_gguf�aZdhghf_jghklyf��qlh�b�hkms_kl\ey_lky�i_j_dexqZxs_c�nmgdpb_c�wfh�

pbc gZ�klZ^bb�ijbgylby�j_r_gbc��GZ�kZfhf�\_jog_f�mjh\g_�hj]ZgbaZpbb�^_ckl\bc�hgb�hj�

]Zgbamxlky�gZ�klZ^bb�ijbgylby�j_r_gbc��]^_�hgb�ij_^klZ\eyxl�kh[hc��dZd�ijZ\beh��ebg_cgmx�

ihke_^h\Zl_evghklv�hl^_evguo�³[ehdh\´�^_ckl\bc��LZd�dZd�\�wlhc�ihke_^h\Zl_evghklb�^_ckl�

\bc�hp_gdZ�\_jhylghklb�ij_^kdZaZgby�dhg_qgh]h�j_amevlZlZ�\k_]^Z�kljh]h�\hajZklZ_l��lh�ijb�

gylb_�j_r_gbc�ij_^klZ\ey_l� kh[hc� k\h_h[jZaguc� k_fZglbq_kdbc� ³[ehqguc´�\_jhylgh�

klguc�\u\h^�gZbemqr_]h�ieZgZ�^_ckl\by��kf��[he__�ih^jh[gh�^Ze__���<�j_amevlZl_�ihemqZ�

_lky�lZ�ihke_^h\Zl_evghklv�b�b_jZjoby�j_amevlZlh\��dhlhjZy�hibkZgZ�\�L_hjbb�nmgdpbhgZev�

guo�kbkl_f��AZf_lbf��qlh�wlm�ihke_^h\Zl_evghklv�b�b_jZjobx�j_amevlZlh\��dhlhjZy�Z\lhfZlb�

q_kdb�mlhqgy_lky�b�kh\_jr_gkl\m_lky�\�ijhp_kk_�^_yl_evghklb��fu�\u\_eb�ba�ZgZebaZ�kljmd�

lmju�ij_^kdZaZgbc� kh[ulbc�\h�\g_rg_c� kj_^_��dhlhju_�meZ\eb\Zxlky� aZdhghf_jghklyfb�ba�

{ PR�F�J�W�`��Ko_fu���������������lZdbf�h[jZahf��^Zxl�gZf�kljmdlmjm�b�ijhp_kk�nmgdpbhgbjh�

\Zgby�nhjfZevghc�fh^_eb�jZ[hlu�fha]Z��hkgh\Zgghc�gZ�ijbgpbi_�ij_^kdZaZgby� 

H[tykgbf�l_i_jv�dZd�fh`_l�kh\_jr_gkl\h\Zlvky�^_yl_evghklv�\gmljb�hl^_evgh]h�³[eh-
dZ´�^_ckl\bc��<�ijhp_kk_�b]j�beb�ijhn_kkbhgZevghc�^_yl_evghklb�ihke_^h\Zl_evghklv�mqZ�

kldh\�^_ckl\bc�b�khhl\_lkl\mxsb_�h[jZlgu_�Znn_j_glZpbb�Obc(dc)& dcti&Res(dcti) ⇒ dcti+1, 
i = 1,...,k-��fh]ml�\Zjvbjh\Zlvky��?keb�ihke_�lZdbo�\ZjbZpbc�j_amevlZl�c g_�[m^_l�^hklb]gml��lh�
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\hagbdg_l�hjb_glbjh\hqgh-bkke_^h\Zl_evkdZy�j_Zdpby�b�hljbpZl_evgu_�wfhpbb��dhlhju_�ih�
gbayl�hp_gdb�\_jhylghklb�\k_o�³kjZ[hlZ\rbo´�aZdhghf_jghkl_c�b�\�ke_^mxsbc�jZa�wlb�aZdh�

ghf_jghklb�\jy^�eb�[m^ml�Zdlb\babjh\Zgu��DZd�ba\_klgh��hjb_glbjh\hqgh-bkke_^h\Zl_evkdZy�
j_Zdpby�\hagbdZ_l�\kydbc�jZa��dh]^Z�h`b^Z_fuc�Zdp_ilhjhf�j_amevlZlh\�^_ckl\by�j_amevlZl�

g_�^hklb]gml��Ij_^iheh`bf��qlh�\�ijhp_kk_�b]ju�gZc^_gu�lZdb_�\ZjbZpbb�dc’�^_ckl\by�dc, 
dhlhju_� ih� khhl\_lkl\mxsbf� aZdhghf_jghklyf� Obc(dc’ti)&dc’ ti&Res(dc’ti) ⇒ dc’ti+1, i = 
1,...,k’-���[m^ml�ijb\h^blv�d�^hklb`_gbx�lZdbo�j_amevlZlh\�c’, qlh�ihke_�hkms_kl\e_gby�hk�

lZevguo�^_ckl\bc��hgb� lZd�`_�[m^ml�ijb\h^blv� d� dhg_qghfm�j_amevlZlm��<� wlhf� kemqZ_� wlb�

\ZjbZpbb�[m^ml�aZdj_ie_gu��?keb�ihke_�g_h^ghdjZlgh]h�ijbf_g_gby�\ZjbZpbc�dc’ b�ihemq_�
gby�dhg_qgh]h�j_amevlZlZ�hdZ`_lky��qlh�ihke_�^hklb`_gby�j_amevlZlZ�c’ dhg_qguc�j_amevlZl�
^hklb]Z_lky� k�[hevr_c�\_jhylghklvx�ih� aZdhghf_jghklb�c’ ⇒ d, q_f�ihke_�j_amevlZlZ�c�ih�
aZdhghf_jghklb� c ⇒ d, lh� \k_� aZdhghf_jghklb� ³[ehdZ´�� ijb\h^ysb_� d� j_amevlZlm� c’� klZgml�
bf_lv�[hevrmx�hp_gdm�mkeh\ghc� \_jhylghklb��LZd� dZd� aZdhghf_jghklb��bf_xsb_�[hevrmx�

hp_gdm�mkeh\ghc�\_jhylghklb�� kjZ[Zlu\Zxl�[uklj__�� lh� aZimkd�^_ckl\by�dc’ [m^_l� kjZ[Zlu�
\Zlv�[uklj__�ih�\j_f_gb��q_f�aZimkd�^_ckl\by�dc. :dlb\babjh\Z\rbkv�^_ckl\b_�dc’ \ulhjfh�
abl� lhjfhagufb� aZdhghf_jghklyfb�\k_�g_� kh\f_klbfu_� k�gbf�^_ckl\by��Lhjfhagu_� aZdhgh�

f_jghklb�bf_xl�lhqgh�lZdmx�`_�ijbjh^m��qlh�b�\ha[m`^Zxsb_��gh�^ey�ijhklhlu�fu�bo�jZk�

kfZljb\Zlv�g_�[m^_f��Ihwlhfm�fha]�Z\lhfZlbq_kdb�i_j_dexqblky�gZ�aZimkd�[he__�wnn_d�

lb\gh]h�^_ckl\by�GF¶� 

5.3. H[tykg_gb_� p_e_gZijZ\e_gghc� ^_yl_evghklb� \�L_hjbb�nmgdpbhgZevguo� kbk�

l_f��JZkkfhljbf�b�h[tykgbf�gZ�hkgh\_�ko_f�������������ihke_^h\Zl_evgh�\k_�klZ^bb�hj]ZgbaZ�

pbb�p_e_gZijZ\e_ggh]h�ih\_^_gby�\�khhl\_lkl\bb�k�L_hjb_c�nmgdpbhgZevguo�kbkl_f�b�Bg�

nhjfZpbhgghc�l_hjb_c�wfhpbc��Z�lZd�`_�g_dhlhju_�ba�ijhpblbjh\Zgguo�\ur_�k\hckl\�Zdp_i�

lhjZ�j_amevlZlh\�^_ckl\by�� 

:nn_j_glguc�kbgl_a�><bly_\����@�hkms_kl\ey_lky�Zdlb\Zpb_c�↓ fhlb\Zpb_c�F�jZaebq�

guo�ihke_^h\Zl_evghkl_c�^_ckl\bc�da,db,dc,dd��ba\e_dZ_fuo�fhlb\Zpb_c�ba�iZfylb��DZd�\b^�
gh�ba�ko_f� ����b�����ijb�wlhf�Z\lhfZlbq_kdb�mqblu\Z_lky�\ky�h[klZgh\hqgZy�Znn_j_glZpby�b�

kZfZ�fhlb\Zpby�dZd�klbfme��³Ba\e_q_gb_�ba�iZfylb´�wlh�g_�\ha[m`^_gb_�^_ckl\bc��Z�lZdZy�bo�

Zdlb\Zpby��dhlhjZy�ijhba\h^blky�lhevdh�fhlb\Zpbhgguf�\ha[m`^_gb_f�\\b^m�_]h�obfbq_kdhc�

ki_pbnbqghklb� b� k\h_h[jZaghc� ³iZqdhh[jZaghc´� Zdlb\ghklb�� ³���>hfbgbjmxsZy� fhlb\Zpby�

hljZ`Z_lky�\�oZjZdl_jghf�jZkij_^_e_gbb�f_`bfimevkguo�bgl_j\Zeh\�\�g_cjhgZo�jZaebqguo�

hl^_eh\� fha]Z�� JZkij_^_e_gb_� f_`bfimevkguo� bgl_j\Zeh\� ghkbl� oZjZdl_j�� ki_pbnbq_kdbc�

^ey�jZaebqgh]h�[bheh]bq_kdh]h�dZq_kl\Z�fhlb\Zpbc´� >Km^Zdh\�� ��� K� ���@�� ³LZdbf�h[jZahf��
iZqdhh[jZagZy�jblfbdZ�p_gljZevguo�g_cjhgh\�\�mkeh\byo�^hfbgbjmxs_]h�ibs_\h]h�fhlb�

\Zpbhggh]h� \ha[m`^_gby� hljZ`Z_l� ijhp_kku� h`b^Zgby� ibs_\h]h� ih^dj_ie_gby´� >Km^Zdh\��

����k����@��LZdZy�Zdlb\ghklv�_klv�dZd�[u� ³\hh[jZ`_gb_´��iha\heyxs__�fhlb\Zpbb�ih�bf_x�

sbfky� aZdhghf_jghklyf� nhjfbjh\Zlv� dhgdj_lgmx� p_ev�� Zdp_ilhj� j_amevlZlh\� ^_ckl\bc� b�

ieZg�^_ckl\bc��Ihemq_gb_�j_Zevguo, Z�g_�\� “\hh[jZ`_gbb´�j_amevlZlh\� kjZam�`_� kgbfZ_l�
ki_pbnbq_kdmx�Zdlb\Zpbx�↓ fhlb\Zpb_c�wlbo�j_amevlZlh\��³m^Zehkv�h[t_dlb\gh�aZnbdkbjh�
\Zlv�ijhp_kk�h`b^Zgby�iZjZf_ljh\�ibs_\h]h�ih^dj_ie_gby�b��ke_^h\Zl_evgh��ijyfh�hlg_klb�

bo�d�ZiiZjZlm�Zdp_ilhjZ�j_amevlZlh\�^_ckl\by��LZdbfb�hdZaZebkv�g_cjhgu��dhlhju_�m�]heh^�

guo� `b\hlguo� ijhy\eyxl� \ujZ`_ggmx� iZqdhh[jZagmx� Zdlb\ghklv�� ;ueh� mklZgh\e_gh�� qlh�

ijZdlbq_kdb�\k_�g_cjhgu�k�lZdhc�nhjfhc�Zdlb\ghklb�g_f_^e_ggh�i_j_oh^yl�gZ�j_]meyjgmx�

jZajy^gmx�^_yl_evghklv��dZd�lhevdh�`b\hlgu_�m^h\e_l\hjyxl�k\hx�^hfbgbjmxsmx�ibs_�

\mx�ihlj_[ghklv�����Ijbq_f�[ueh�hlf_q_gh��qlh�dh]^Z�]heh^gh_�`b\hlgh_�\b^bl�ibsm��iZqdh�

h[jZagZy�Zdlb\ghklv�aZf_gy_lky�gZ�j_]meyjgmx�ij_bfms_kl\_ggh�m�g_cjhgh\�ajbl_evghc�h[�

eZklb�dhju�fha]Z��ijb�\\_^_gbb�ibsb�\�jhlh\mx�ihehklv��-�m�g_cjhgh\�lZeZfbq_kdhc�h[eZklb��
ijb�ihklmie_gbb�ibsb�\�`_em^hd�-�m�g_cjhgh\�]bihlZeZfbq_kdhc�h[eZklb��ijb�\\_^_gbb�]ex�
dhau�\�djh\v�-�m�g_cjhgh\�kl\heZ�fha]Z´��>Km^Zdh\������k����@��Ba�ko_f�������������\b^gh��qlh�\k_�
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wlZiu� Znn_j_glgh]h� kbgl_aZ� -�fhlb\Zpby�� iZfylv�� h[klZgh\hqgZy� b� imkdh\Zy� Znn_j_glZpbb�
_kl_kl\_gguf�h[jZahf�keb\Zxlky�� 

IeZg�^_ckl\bc��Fhlb\Zpby�³ba\e_dZ_l�ba�iZfylb´�g_�ijhklh�ihke_^h\Zl_evghklb�^_ckl�

\bc� da,db,dc,dd�� Z� ieZgu� ^_ckl\bc�� \uiheg_gb_� dhlhjuo� ijb\h^beh� jZgvr_� d� ^hklb`_gbx�

p_eb��>Ze__�gZ�klZ^bb�ijbgylby�j_r_gbc�ba�\k_o�³ba\e_q_gguo�ba�iZfylb´�ieZgh\�^_ckl\bc�

[m^_l�\u[jZg�h^bg�ieZg��Ihkdhevdm�ieZg�^_ckl\bc�³ba\e_dZ_lky�ba�iZfylb´�^h�\kydbo�^_ckl�

\bc�� lh� Zdlb\Zpby� aZdhghf_jghkl_c� ieZgZ� fh`_l� hkms_kl\eylvky� lhevdh� \� ³\hh[jZ`_gbb´��

;he__�lhqgh�ieZg�^_ckl\bc�ij_^klZ\ey_l�kh[hc�ihke_^h\Zl_evghklv�aZdhghf_jghkl_c� �����dh�

lhju_�Zdlb\bjmxlky�\�³\hh[jZ`_gbb´�ih�\gmlj_gg_fm�dhglmjm�jZ[hlu�fha]Z��h[hagZq_gghfm�

gZ�����klj_edhc�→��<�����wlZ�ihke_^h\Zl_evghklv�ij_^klZ\e_gZ�kj_^g_c�p_ihqdhc�da ⇒ a ⇒ db 
⇒ b ⇒ dc ⇒ c ⇒ dd ⇒ d. Ih�wlhc�p_ihqd_�ijhbkoh^bl�³hi_j_`_gb_�oh^Z�kh[ulbc�\�hlgh�

r_gbyo�f_`^m�hj]Zgbafhf�b�\g_rgbf�fbjhf´��WlZ�p_ihqdZ�ij_^klZ\ey_l�kh[hc�ihke_^h\Z�

l_evgh�³kjZ[Zlu\Zxsb_´�\�³\hh[jZ`_gbb´�aZdhghf_jghklb��kf������ 

Obc(da)&da&Res(da) ⇒ a, Obc(db)&db& Res(db) ⇒ b, Obc(dc)&dc&Res(dc) ⇒ c,            (5)                            
                                                       Obc(dd)&dd&Res(dd) ⇒ d. 
³KjZ[Zlu\Zgb_´�\�³\hh[jZ`_gbb´�hagZqZ_l�i_j_^Zqm�wlbfb�aZdhghf_jghklyfb�iZqdhh[jZaghc�

Zdlb\ghklb��gh�g_�j_]meyjgh_�\ha[m`^_gb_��i_j_oh^�gZ�dhlhjh_�hkms_kl\ey_lky�lhevdh�ihke_�

ihemq_gby� j_Zevguo� j_amevlZlh\� b� [_amkeh\gh]h� bo� kjZ[Zlu\Zgby��Qlh� agZqbl� ³kjZ[Zlu\Z-
gb_´�\�³\hh[jZ`_gbb´��gZijbf_j��aZdhghf_jghklb�Obc(da)&da& Res(da) ⇒ a�ijb�hlkmlkl\bb�
j_amevlZlZ�Res(da)"�LZdh_�³kjZ[Zlu\Zgb_´�hkms_kl\ey_lky�ih�[he__�keZ[uf�aZdhghf_jghklyf�

�kf������ 

Obc(da)&da ⇒ a, Obc(db)&db ⇒ b, Obc(dc)&dc ⇒ c, Obc(dd)&dd ⇒ d,                     (6) 

dhlhju_�\�khhl\_lkl\bb�k�nhjfZevghc�fh^_evx�g_cjhgZ�b�k_fZglbq_kdbf�\_jhylghklguf�\u�

\h^hf�jbk����lZd�`_�h[gZjm`b\Zxlky�g_cjhgZfb�a, b, c, d��Gh�³kjZ[Zlu\Zgb_´�g_cjhgh\�a, b, c, 
d ih� aZdhghf_jghklyf� ���� g_� hagZqZ_l�� qlh� g_� [m^ml� h`b^Zlvky� h[jZlgu_� Znn_j_glZpbb�
Res(da), Res(db), Res(dc), Res(dd)� hl� j_amevlZlh\� ^_ckl\bc�� \dexq_ggu_� \� [he__� ³lhqgu_´�
aZdhghf_jghklb�����l_o�`_�kZfuo�g_cjhgh\�a, b, c, d.�;he__�³lhqgZy´�aZdhghf_jghklv�\dexqZ_l�
\�k_[y�f_g__�³lhqgmx´��dZd��gZijbf_j��aZdhghf_jghklv�Obc(da)&da& Res(da) ⇒ a \dexqZ_l�\�
k_[y�aZdhghf_jghklv�Obc(da)&da ⇒ a��;he__�³lhqgZy´�aZdhghf_jghklv�jZkiheh`_gZ�gZ�lhc�`_�
\_ld_�k_fZglbq_kdh]h�]jZnZ�jbk����qlh�b�f_g__�lhqgZy�b��agZqbl��_keb�g_cjhghf�h[gZjm`_gZ�

[he__�³lhqgZy´�aZdhghf_jghklv��lh�\k_]^Z�h[gZjm`_gZ�b�f_g__�³lhqgZy´��;he__�³lhqgZy´�aZdh�

ghf_jghklv�\k_]^Z�bf__l�kljh]h�[hevrmx�hp_gdm�ij_^kdZaZgby�b�\�wlhf�kfuke_�mlhqgy_l�[h�

e__� keZ[mx� aZdhghf_jghklv�� ³KjZ[Zlu\Zgb_´� f_g__� ³lhqghc´� aZdhghf_jghklb� ijb� gZebqbb�

[he__�³lhqghc´�\k_]^Z�hagZqZ_l��qlh�\�[hevrbgkl\_�kemqZ_\�\�ijhrehf�q_j_a�dZdhc-lh�fhf_gl�
\j_f_gb� ijboh^beZ� gZ� ³\oh^´� g_cjhgZ� b� ³mlhqgyxsZy´� bgnhjfZpby�� iha\heyxsZy� ³kjZ[h�

lZlv´� b� [he__� lhqghc� aZdhghf_jghklb� b� l_f� kZfuf� k^_eZlv� [he__� lhqgh_� ij_^kdZaZgb_� dZd�

wlZigh]h�lZd�b�dhg_qgh]h�j_amevlZlZ��\�ijhlb\ghf�kemqZ_�[he__�³lhqgZy´�aZdhghf_jghklv�g_�

kfh]eZ�[u�[ulv�h[gZjm`_gZ�gZ�hkgh\Zgbb�ijhreh]h�hiulZ��Ihwlhfm��g_kfhljy�gZ�³kjZ[Zlu�

\Zgb_´�f_g__�lhqghc�aZdhghf_jghklb��g_cjhg�h`b^Z_l�ihklmie_gb_�mlhqgyxs_c�bgnhjfZpbb��

?]h�h`b^Zgb_�khklhbl�\�lhf��qlh�hg�]hlh\�g_f_^e_ggh��k�f_gvrbf�eZl_glguf�i_jbh^hf�kjZ�

[Zlu\Zgby�g_cjhgZ��\\b^m�[he__�\ukhdhc�\_jhylghklb�wlhc�aZdhghf_jghklb��³kjZ[hlZlv´��m\_�

ebqblv�qZklhlm�bfimevkZpbc�\�khhl\_lkl\bb�k�m\_ebq_gb_f�\_jhylghklb�ij_^kdZaZgby��ih�[h�

e__�³kbevghc´�aZdhghf_jghklb��Gh��dZd�[ueh�h[tykg_gh�jZg__��aZdhghf_jghklb�����g_�ijhklh�

y\eyxlky�[he__�³lhqgufb´��Z�kb]gZebabjmxl�[_amkeh\gh��k�\_jhylghklvx�[ebadhc�d���beb�ih�

[_amkeh\ghfm� klbfmem�� h�nZdlbq_kdhf� ^hklb`_gbb�j_amevlZlZ�� qlh� kgbfZ_l� ³iZqdhh[jZa-
gmx´�Zdlb\ghklv�b�i_j_\h^bl�g_cjhg�gZ�j_]meyjgmx�Zdlb\ghklv��l_f�kZfuf�jZaebqZy “\hh[�
jZ`_gb_” b�nZdl��IhdZ�`_�h[jZlgu_�Znn_j_glZpbb�hl�j_amevlZlh\�g_�ihemq_gu��³iZqdhh[jZa-
gZy´�Zdlb\ghklv�fhlb\Zpbb�i_j_\h^bl�g_cjhgu�a, b, c, d \�khklhygb_�h`b^Zgby�wlbo�j_amevlZ�
lh\��l�d��j_]meyjghc�Zdlb\ghklvx��[_amkeh\ghc��wlb�g_cjhgu�³kjZ[hlZlv´�g_�fh]ml�ih�lhc�ijb�
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qbg_�� qlh� mkeh\by� wlbo� aZdhghf_jghkl_c� g_� \uiheg_gu� \� kbem� lh]h�� qlh� h^gh� ba� mkeh\bc�

Res(da), Res(db), Res(dc), Res(dd) g_�\uiheg_gh��Ihwlhfm�g_cjhgu�a, b, c, d��k�h^ghc�klhjhgu��
i_j_^Zxl� iZqdhh[jZagmx� Zdlb\ghklv� \� ³\hh[jZ`_gbb´� ih� aZdhghf_jghklyf� ���� Z�� k� ^jm]hc�

klhjhgu�� h`b^Zxl� h[jZlgmx� Znn_j_glZpbx�Res(da), Res(db), Res(dc), Res(dd), lj_[m_fmx�
[he__�kbevgufb�aZdhghf_jghklyfb������kjZ[Zlu\Zxsbfb�[_amkeh\gh��ihke_�q_]h�hgb�i_j_oh�

^yl�\�j_]meyjgmx�Zdlb\ghklv��:dlb\Zpby�\�³\hh[jZ`_gbb´�j_amevlZlh\�a, b, c, d, Zdlb\bjm_l�
ke_^mxsb_�^_ckl\by�ih�p_ihqd_�aZdhghf_jghkl_c����� L_f�kZfuf�\�³\hh[jZ`_gbb´�Zdlb\bab�
jm_lky�\_kv�ieZg�^_ckl\bc��wnn_dlb\ghklv�dhlhjh]h��\�p_ehf��hp_gb\Z_lky�gZ�ke_^mxs_f�wlZ�

i_�-�wlZi_�ijbgylby�j_r_gbc�� 

Ijbgylb_�j_r_gbc�hkms_kl\ey_lky�ijb�jZkkfhlj_gbb�ieZgZ�^_ckl\bc�k�mq_lhf�i_j_�

dexqZxs_c�nmgdpbb� wfhpbc�� l�_�� gZ� hkgh\Zgbb� dZq_kl\Z� \hagbdr_c� wfhpbb� b� \_jhylghklb�

ijh]ghaZ�^hklb`_gby�p_eb�ih�^Zgghfm�ieZgm��<_jhylghklv�ijh]ghaZ�hp_gb\Z_lky�g_�ih�ieZgm�

�����DZd�[ueh�kdZaZgh��ijbgpbibZevgh�g_�kms_kl\m_l�ohjhrbo�f_lh^h\�i_j_kq_lZ�\_jhylgh�

kl_c� ij_^kdZaZgby� ³\^h]hgdm´� eh]bq_kdhfm� \u\h^m�� dhlhjuc� ij_^klZ\e_g� a^_kv� ieZghf� �����

Fha]�³h[oh^bl´�ex[hc�eh]bq_kdbc�\u\h^�gZoh^y�\k_]h�h^gm�\_jhylghklgmx�aZdhghf_jghklv��

ij_^kdZau\Zxsmx� dhg_qguc� j_amevlZl�� LZdhc� aZdhghf_jghklvx� \� ^Zgghf� kemqZ_� y\ey_lky�

aZdhghf_jghklv 

  0	GD	H[k�GD�	GE	H[k�GE�	GF	H[k�GF�	GG	H[k�GG� ⇒ d,                   (7) 

\ujZ[hlZggZy�g_cjhghf�d��Ihwlhfm�\_jhylghklv�^hklb`bfhklb�dhg_qgh]h�j_amevlZlZ�ih�ieZ�
gm�hp_gb\Z_lky� aZdhghf_jghklvx� �����mqblu\Z_fhc� wfhpbyfb��Wlh�g_�hagZqZ_l��qlh�ieZg�g_�

³ijhb]ju\Z_lky´�\�³\hh[jZ`_gbb´��>ey�³ijhb]ju\Zgby´�ieZgh\�^_ckl\bc�^hklZlhqgh�\�³\hh[�

jZ`_gbb´��fh^_ebjmy��gZijbf_j��f_lh^�³ijh[�b�hrb[hd´��\u[jZlv�g_dhlhjmx�ihke_^h\Zl_ev�

ghklv�^_ckl\bc�da,db,dc,dd, ih�dhlhjhc�� _keb� ³ijhb]jZlv´� aZdhghf_jghklyfb� ����ihke_^h\Z�
l_evghklv�ihemqZ_fuo�wlZiguo�j_amevlZlh\��lh�wlb�^_ckl\by��\h-i_j\uo��ijb\_^ml�d�^hklb`_�
gbx�dhg_qgh]h�j_amevlZlZ��Z��\h-\lhjuo��ih�aZdhghf_jghklyf� ����^Z^ml�^hklZlhqgh�ohjhrmx�

hp_gdm� ij_^kdZaZgby� ^hklb`bfhklb� wlh]h� j_amevlZlZ��IeZg� ^he`_g� ijhb]ju\Zlvky� k� p_evx�

h[_ki_q_gby� kh]eZkh\Zgghklb� \k_o� ^_ckl\bc� �b� h[_ki_q_gby� _]h� g_ijhlb\hj_qb\hklb�� l�d��

_klv�_s_�lhjfhagu_�aZdhghf_jghklb���LZdbf�h[jZahf��ieZg�fh`_l�[ulv�hp_g_g�wfhpbyfb�ih�

dZq_kl\m�fhlb\Zpbb�b�aZdhghf_jghklb������^Zxs_c�\_jhylghklgmx�hp_gdm�ieZgZ��Gh�^ey�ihe�

ghc�j_ZebaZpbb�i_j_dexqZxs_c�nmgdpbb�wfhpbc�\�ijhp_kk_�ijbgylby�j_r_gbc��g_h[oh^bfh�

^himklblv�\hafh`ghklv�ijhba\hevghc�\ZjbZpbb�ieZgZ�\�³\hh[jZ`_gbb´��Wlh�hkms_kl\ey_lky�

fha]hf�dZd�k\h_h[jZaguc�³[ehqguc´�k_fZglbq_kdbc�\_jhylghklguc�\u\h^��������� 

JZkkfhljbf�[he__�ih^jh[gh�dZd�fha]�hkms_kl\ey_l�³[ehqguc´�k_fZglbq_kdbc�\_jhylgh�

klguc�\u\h^����������Wlh�h^gh\j_f_ggh�h[tykgbl�dZd�kh\_jr_gkl\m_lky�ieZg�^_ckl\bc (3) \�
p_ehf�iml_f�_]h�ehdZevguo�b�beb�]eh[Zevguo�baf_g_gbc��Wlh�ijhbkoh^yl�aZ�kq_l�baf_g_�

gbc�\u\h^Z���������iml_f�\ZjbZpbb�ieZgZ�^_ckl\bc�\�khhl\_lkl\bb�k�i_j_dexqZxs_c�nmgdpb�

_c�wfhpbc��Ijbgylb_�j_r_gby�khklhbl�\�lhf��qlh�ijb�^Zgghc�fhlb\Zpbb�F�b�khijh\h`^Zx�

s_c�__�hljbpZl_evghc�wfhpbb��fha]�klj_fblky�gZclb�lZdhc�ieZg�^_ckl\bc��dhlhjuc�^Z\Ze�[u�

fZdkbfZevgmx�iheh`bl_evgmx�wfhpbx�-�ij_^\hkobs_gb_�^hklb`_gby�j_amevlZlZ�hij_�

^_e_ggh]h�dZq_kl\Z�k�fZdkbfZevghc�hp_gdhc�\_jhylghklb�^hklb`bfhklb�wlh]h�j_amevlZ�

lZ��AZ� kq_l� Zdlb\bjmxs_]h�^_ckl\by�fhlb\Zpbb�F��fha]�\� ³\hh[jZ`_gbb´�fh`_l� ³ijhb]ju�

\Zlv´�jZaebqgu_�\ZjbZglu�^hklb`_gby�p_eb��Ijb�wlhf�\k_�g_h[oh^bfu_�^ey�^hklb`_gby�dh�

g_qghc�p_eb�wlZigu_�j_amevlZlu��kljh]h�m\_ebqb\Zxsb_�\_jhylghklv�^hklb`_gby�dhg_qgh]h�

j_amevlZlZ�� \dexqZxlky� \� j_amevlbjmxsbc� ieZg� ^_ckl\bc��Ihwlhfm� ijbgylb_� j_r_gbc� b�

_klv� ijhp_kk� hj]ZgbaZpbb� k_fZglbq_kdh]h� ³[ehqgh]h´� \_jhylghklgh]h� \u\h^Z� (2),(3), 
hkms_kl\ey_fh]h�fha]hf�� ³Ijhb]ju\Zy´�jZaebqgu_�ieZgu�^_ckl\bc��fha]�ijhb]ju\Z_l�l_f�

kZfuf� jZaebqgu_� k_fZglbq_kdb_� \_jhylghklgu_� \u\h^u�� iulZykv� gZclb� lZdhc�� dhlhjuc� [u�

h[_ki_qbe� dZd� lj_[m_fh_� dZq_kl\h� p_eb� lZd� b� fZdkbfZevgmx� hp_gdm� \_jhylghklb� ij_^k-
dZaZgby��LZdbf�h[jZahf��wfhpbb�dZd�bgl_]jZevgu_�hp_gdb�j_r_gbc�y\eyxlky�\�lh�`_�\j_fy�

l_fb�hp_gdZfb��dhlhju_�hj]Zgbamxl� k_fZglbq_kdbc�\_jhylghklguc�\u\h^�dZd�hl^_ev�
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guo� g_cjhgh\� �iml_f� ih^dj_ie_gby� kf�� jbk���� lZd� b� fha]Z� \� p_ehf� �gZoh^y� gZbemqrbc�

³[ehqguc´�k_fZglbq_kdbc�\_jhylghklguc�\u\h^�. G_cjhg�hj]Zgbam_l�k_fZglbq_kdbc�\u\h^�

iml_f�ihkljh_gby�³mlhqgyxs_]h´�]jZnZ�jbk����Z�fha]�iml_f�hj]ZgbaZpbb�³[ehqgh]h´�����

\_jhylghklgh]h�\u\h^Z� ���������P_ihqdZ�ij_^kdZaZgbc� ��������hlebqZ_lky�hl� ³mlhqgyxs_]h´�

]jZnZ��\h-i_j\uo��l_f��qlh�hgZ�ebg_cgZ��\�kbem�ebg_cghklb�ihke_^h\Zl_evghklb�^_ckl\bc��Z��
\h-\lhjuo��l_f��qlh�hgZ�k\yaZgZ�k�^_yl_evghklvx�\h�\g_rg_c�kj_^_��^_ckl\by�\�dhlhjhc�gZ^h�

h^gh\j_f_ggh� ij_^\hkobsZlv� b� dhgljhebjh\Zlv�� Gh� p_ev� jZ[hlu� hl^_evgh]h� g_cjhgZ� b�

fha]Z�\�p_ehf�h^gZ�b�lZ�`_�-�hj]ZgbaZpby�k_fZglbq_kdh]h�\_jhylghklgh]h�\u\h^Z�k�p_�

evx�^hklb`_gby�fZdkbfZevghc�lhqghklb�ij_^kdZaZgby. 

Dhgdj_lgZy�p_ev�><bly_\����@�klZ\blky�Zdlb\Zpb_c�↓ fhlb\Zpb_c�F�ihke_^h\Zl_evgh�

klb�^_ckl\bc�da,db,dc,dd,�\u[jZgghc�\�ijhp_kk_�ijbgylby�j_r_gby� DZd�m`_�]h\hjbehkv��wlZ�
Zdlb\Zpby�\�³\hh[jZ`_gbb´�i_j_^Z_lky�\k_f�g_cjhgZf�j_amevlZlh\�a, b, c, d�ih�aZdhghf_jgh�
klyf������LZd�dZd�j_amevlZlu�Res(da), Res(db), Res(dc), Res(dd) ̂ _ckl\bc�_s_�g_�ihemq_gu��lh�

g_cjhgu�j_amevlZlh\�a, b, c, d i_j_c^ml�\�khklhygb_�h`b^Zgby�wlbo�j_amevlZlh\�\�khhl\_lkl�
\bb�k�aZdhghf_jghklyfb����.�Wlh�b�_klv�ihklZgh\dZ�dhgdj_lghc�p_eb�- h`b^Zgb_�\k_fb�g_c�
jhgZfb�j_amevlZlh\ a, b, c, d - \k_c�kh\hdmighklvx�h[jZlguo�Znn_j_glZpbc�h�j_amevlZlZo�
kh\_jr_gguo�^_ckl\bc�Res(da), Res(db), Res(dc), Res(dd). 

:dp_ilhj� j_amevlZlh\� ^_ckl\by� b� _klv� \ky� h`b^Z_fZy� h[jZlgZy� Znn_j_glZpby� j_�

amevlZlh\�Res(da), Res(db), Res(dc), Res(dd). ?keb�dhgdj_lgZy�p_ev�klZ\blky�\k_c�kh\hdmigh�
klvx�j_amevlZlh\�a, b, c, d, dZd�h`b^Zgb_�^hklb`_gby�wlbo�j_amevlZlh\��lh�h[jZlgZy�Znn_j_g�
lZpby�hl�\k_c�kh\hdmighklb�^_ckl\bc�b�_klv�Zdp_ilhj�j_amevlZlh\�^_ckl\by� Ihke_�kh\_jr_�

gby� dZdh]h-eb[h� ^_ckl\by� fha]� h`b^Z_l� ihemq_gb_� j_Zevgh]h� j_amevlZlZ� hl� ^_ckl\bc� ih�
\g_rg_fm�dhglmjm��Ihke_�ihemq_gby�j_Zevgh]h�j_amevlZlZ�hkms_kl\ey_lky� ³kebq_gb_�ij_^�

kdZaZgby�k�iZjZf_ljZfb�j_Zevgh]h�j_amevlZlZ´��Wlh�kebq_gb_�hkms_kl\ey_lky�aZdhghf_j�

ghklyfb� ����� ³Kebq_gb_´�khklhbl�\�lhf��qlh�\k_� wlb� aZdhghf_jghklb g_�kfh]ml� ³kjZ[hlZlv´��
_keb�g_�[m^_l�ihemq_gZ�bf_ggh�lZ�h[jZlgZy�Znn_j_glZpby��dhlhjZy�aZibkZgZ�\�aZdhghf_jgh�

klb��?keb� ijb� dZdhf-lh� ^_ckl\bb� [m^_l�ihemq_gZ� ^jm]Zy� Znn_j_glZpby�� lh�g_f_^e_ggh� \ha�
gbdg_l� hjb_glbjh\hqgh-bkke_^h\Zl_evkdZy� j_Zdpby�� ;he__� lhqgh�� hjb_glbjh\hqgh-
bkke_^h\Zl_evkdZy� j_Zdpby� \hagbdZ_l� lh]^Z�b� lhevdh� lh]^Z��dh]^Z� l_jy_lky�beb�j_adh�

iZ^Z_l�hp_gdZ�ij_^kdZaZgby�dhg_qgh]h�j_amevlZlZ��ihemq_ggZy�gZ�hkgh\Zgbb�ieZgZ�^_c�

kl\bc (3). 

5.4. NhjfmeZ�wfhpbc��AZf_sZxsZy�nmgdpby�wfhpbc. 

<�nhjfme_�wfhpbc�W� �I>I���B
i
 -�B

c
�����@�hkgh\ghc�y\ey_lky�jZaghklv��B

i
 -�B

c
) - “hp_gdZ�

\_jhylghklb��\hafh`ghklb��m^h\e_l\hj_gby�ihlj_[ghklb�gZ�hkgh\_�\jh`^_ggh]h�b�hglh]_g_�

lbq_kdh]h�hiulZ´��LZdhc�hp_gdhc�ke_^m_l�kqblZlv�hp_gdm�mkeh\ghc�\_jhylghklb�b ⇒ d�^hklb�
`bfhklb�dhg_qgh]h�j_amevlZlZ�d ihke_�^hklb`_gby�g_dhlhjh]h�wlZigh]h�j_amevlZlZ�b��DZd�fu�
\b^_eb��ihke_�^hklb`_gby�dZ`^h]h�ijhf_`mlhqgh]h�j_amevlZlZ��\_^ms_]h�d�^hklb`_gbx�dh�

g_qghc�p_eb��mkeh\gZy�\_jhylghklv�lZdbo�\_jhylghklguo�aZdhghf_jghkl_c�kljh]h�\hajZklZ_l�

b��agZqbl��jZaghklv��B
i
 -�B

c
���^Z`_�_keb�hgZ�hljbpZl_evgZ��\k_]^Z�m\_ebqb\Z_lky��qlh�ijb\h^bl�

d�iheh`bl_evguf�wfhpbyf�� 

DZd�fu�]h\hjbeb�\�jZa^_e_��������³gZjZklZgb_�wfhpbhgZevgh]h�gZijy`_gby��k�h^ghc�klh�

jhgu��jZkrbjy_l�^bZiZahg�ba\e_dZ_fuo�ba�iZfylb�wg]jZff, Z�k�^jm]hc�klhjhgu��kgb`Z_l�
djbl_jbb�“ijbgylby�j_r_gby”  ijb�khihklZ\e_gbb�wlbo�wg]jZff�k�gZebqgufb�klbfmeZfb´��
Ijhbkoh^bl�wlh�Z\lhfZlbq_kdb�iml_f�ih\ur_gby�mjh\gy�\ha[m^bfhklb�g_cjhgh\�ijb�mkbe_�

gbb�fhlb\Zpbb��kbevguc�]heh^��b�khhl\_lkl\mxs_f�mkbe_gbb�hljbpZl_evguo�wfhpbc��<�wlhf�

kemqZ_��\�khhl\_lkl\bb�k�nhjfZevghc�fh^_evx�g_cjhgZ�b�³mlhqgyxsbf´�]jZnhf��ijhbkoh^bl�

Zdlb\Zpby�l_o�\_jhylghklguo�aZdhghf_jghkl_c��dhlhju_�[ueb�h[gZjm`_gu�gZ�jZggbo�wlZiZo�

nhjfbjh\Zgby�nmgdpbhgZevguo�kbkl_f��b�dhlhju_�bf_xl�g_�hq_gv�\ukhdmx�hp_gdm�mkeh\ghc�

\_jhylghklb��Wlb�\_jhylghklgu_�aZdhghf_jghklb�bf_xl�f_gvr__�qbkeh�ij_^bdZlh\�\�mkeh\b�



 26 

yo� aZdhghf_jghkl_c� b�� agZqbl�� y\eyxlky� [he__� ]_g_jZebah\Zggufb�b�ijbf_gbfufb� \� [he__�

rbjhdhf� qbke_� kemqZ_\��Wlh� \� lhqghklb j_Zebam_l� h[jZlguc�� ih� kjZ\g_gbx� k� jZa\blb_f�

nmgdpbhgZevguo� kbkl_f�� f_oZgbaf� j_^mdpbb� nmgdpbhgZevguo� kbkl_f�� ?keb� hjb_glbjh�

\hqgh-bkke_^h\Zl_evkdZy� j_Zdpby� jZa\b\Z_l� nmgdpbhgZevgu_� kbkl_fu� b� m^ebgy_l� \_l\b�
³mlhqgyxs_]h´� ]jZnZ� \� \_jhylghklguo� aZdhghf_jghklyo�� lh�ih^gylb_� mjh\gy� \ha[m^bfhklb�

g_cjhgh\��iha\hey_l�³kjZ[Zlu\Zlv´�klZjuf��³keZ[uf´�aZdhghf_jghklyf��ijb�g_ijbf_gbfhklb�

[he__�kbevguo�\�^Zgghc�gh\hc�beb�g_h`b^Zgghc�h[klZgh\d_��b�\ha[m`^Zlv�g_cjhg��ijb\h^y��

lZdbf�h[jZahf��d�[he__�]_g_jZebah\Zgguf�kihkh[Zf�^_ckl\bc� 

5.5. <aZbfhk\yav� ijbgpbih\� p_e_iheZ]Zgby� b� ij_^kdZaZgby. NhjfZevgZy�fh^_ev�

jZ[hlu�fha]Z��kbgl_abjmxsZy�h[Z�ijbgpbiZ��FZl_fZlbq_kdZy�fh^_ev�jZ[hlu�fha]Z��\ul_�

dZxsZy�ba�ijbgpbiZ�p_e_iheZ]Zgby��ij_^klZ\ey_l�kh[hc�b_jZjobx�keZ[uo�nhjfZevguo�kbk�

l_f��FZl_fZlbq_kdhc�fh^_evx�jZ[hlu�fha]Z��\ul_dZxs_c�ba�ijbgpbiZ�ij_^kdZaZgby��y\ey_l�

ky�fgh`_kl\h�nmgdpbhgZevguo�kbkl_f� ^PR�F�J�W�`.�Ijbgpbi�jZ[hlu�b�kh^_j`Zgb_�dZ`^hc�
nmgdpbhgZevghc�kbkl_fu�hibkZg�\�ij_^u^msbo�jZa^_eZo��DZd�k\yaZgu�f_`^m�kh[hc�wlb�^\_�

fh^_eb�jZ[hlu�fha]Z"� 

Fgh`_kl\h�^PR�F�J�W�`�\_jhylghklguo�aZdhghf_jghkl_c�h[gZjm`b\Z_lky�gZ�fgh`_kl\_�

\k_o�ihlj_[ghkl_c�^�F�J�W!`��y\eyxs_fky�fgh`_kl\hf�\k_o�bkoh^guo�p_e_c�hj]ZgbafZ��DZd�

fu� \b^_eb�� wlb� bkoh^gu_� p_eb� gZ� gZqZevghf� wlZi_�nhjfbjh\Zgby�nmgdpbhgZevguo� kbkl_f�

^hklb]Zxlky�³j_Z]bjh\Zgb_f�ih�ijbgpbim�^hfbgZglu´��kf���������beb�f_lh^hf�³ijh[�b�hrb�

[hd´�� l�_��gZbf_g__�^bnn_j_gpbjh\Zggufb�^_yl_evghklyfb��>Zevg_cr__� kh\_jr_gkl\h\Zgb_�

nmgdpbhgZevguo�kbkl_f�hj]ZgbafZ�ijhbkoh^bl�m`_�iml_f�m\_ebq_gby�wlZiguo�j_amevlZlh\�b�

h[h]Zs_gb_f� Zdp_ilhjZ� j_amevlZlh\� ^_ckl\by� ijb� mqZklbb� hjb_glbjh\hqgh-
bkke_^h\Zl_evkdhc� j_Zdpbb��H[mq_gguc� hj]Zgbaf� bf__l� m`_� ^h\hevgh� keh`gmx� ihke_^h\Z�

l_evghklv�b�b_jZjobx�p_e_c�b�ih^p_e_c�^ey�dZ`^hc�nmgdpbhgZevghc�kbkl_fu��Wlb�ihke_^h�

\Zl_evghklb�b�b_jZjobb�p_e_c�b�ih^p_e_c�nhjfbjmxlky�ba�kljmdlmju�ij_^kdZaZgbc�\h�\g_r�

g_f� fbj_�� dhlhjmx� meZ\eb\Z_l� fha]� \� \b^_� fgh`_kl\Z� \_jhylghklguo� aZdhghf_jghkl_c�

{ PR�F�J�W�`� 

NhjfZevgZy�fh^_ev�jZ[hlu�fha]Z��hkgh\ZggZy�gZ�ijbgpbi_�p_e_iheZ]Zgby��b�ij_^klZ\�

eyxsZy�kh[hc�b_jZjobx�keZ[uo�nhjfZevguo�kbkl_f�ij_^iheZ]Z_l��qlh�\k_�fgh`_kl\h�p_e_c�

dZdbf-lh�h[jZahf�aZ^Zgh.�Ijbgpbi�`_�ij_^kdZaZgby�lhevdh�gZqbgZ_l�k�aZ^Zgby�fgh`_kl�

\Z�bkoh^guo�p_e_c�^�F�J�W!`��hklZevgu_�p_eb�ihemqZxlky�\�j_amevlZl_�^ebl_evgh]h�ijhp_k�

kZ�h[mq_gby��Djhf_�lh]h��ihemq_ggZy�ih�ijbgpbim�ij_^kdZaZgby�b_jZjoby�j_amevlZlh\��\dex�

qZxsZy�bglmbpbx��kf��jZa^������m`_�g_�fh`_l�[ulv�iheghklvx�hkhagZgZ�b��dZd�ihdZaZgh�\�jZa�

^_e_������^Z`_�g_�fh`_l�[ulv�³ba\e_q_gZ´�ba�wdki_jlZ�dZd�agZgb_��Ihwlhfm��ihemq_ggZy�\�j_�

amevlZl_�h[mq_gby�ih�ijbgpbim�ij_^kdZaZgby��b_jZjoby�p_e_c�ijbgpbibZevgh�g_�fh`_l�[ulv�

dZd-lh�bagZqZevgh�^ZgZ��dZd�wlh�lj_[m_lky�ijbgpbihf�p_e_iheZ]Zgby�b��ke_^h\Zl_evgh��ijbf_�
g_gb_�nhjfZevghc�fh^_eb��hkgh\Zgghc�gZ�b_jZjobb�keZ[uo�nhjfZevguo�kbkl_f��m`_�ijbgpb�

ibZevgh�g_\hafh`gh�� 

Ij_^iheh`bf��qlh�fu�\u\_eb�qbklh�nhjfZevgh�b_jZjobx�b�ihke_^h\Zl_evghklv�p_e_c�

ba�ZgZebaZ�fgh`_kl\Z�^PR�F�J�W�`��DZdmx�emqr_�\�wlhf�kemqZ_�bkihevah\Zlv�nhjfZebaZpbx�

jZ[hlu�fha]Z�-�hkgh\Zggmx�gZ�keZ[uo�nhjfZevguo�kbkl_fZo�beb�gZ�fgh`_kl\_�^PR�F�J�W�`"�

DZd�[ueh�kdZaZgh��fgh`_kl\h�PR�³kbevg__´�ex[h]h�eh]bq_kdh]h�\u\h^Z�k�lhqdb�aj_gby�ihem�
q_gby�ij_^kdZaZgbc� 

G_kfhljy�gZ�\k_� wlb�jZkkm`^_gby��ijbgpbi�p_e_iheZ]Zgby�ijh^he`Z_l�b]jZlv�\Z`gmx�

jhev�\�fh^_eb�^PR�F�J�W�`��KZfh�h[gZjm`_gb_�\_jhylghklguo�aZdhghf_jghkl_c�g_\hafh`gh�

[_a� p_e_c� �F�J�W��� NZdlbq_kdb� \� fh^_eb� ^PR�F�J�W�`� ijbgpbi� p_e_iheZ]Zgby� b� ijbgpbi�

ij_^kdZaZgby�kbgl_abjh\Zgu�\�h^gm�fh^_ev��dhlhjmx�fu�b�[m^_f�\�^Zevg_cr_f�kqblZlv�nhj�

fZevghc�fh^_evx�jZ[hlu�fha]Z,�kbgl_abjmxs_c�h[Z�ijbgpbiZ. 
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���H[tykg_gb_�ko_f�\hkijbylby�M�GZck_jZ� 

 

6.1. Ko_fZ�\hkijbylby�M.GZck_jZ�>GZck_j�M�����@� Ijh^he`bf�ZgZeba�ko_f�\hkijbylby�
M�GZck_jZ��gZqZluc�\�><bly_\����@��GZihfgbf�\u\h^��k^_eZgguc�\�jZ[hl_�><bly_\����@��³BlZd��

Ko_fu� h[jZamxl� b_jZjobx�� \� dhlhjhc� fZdkbfZevgufb� Ko_fZfb� y\eyxlky� Ko_fu-fhlb\u��
ijhkljZgkl\_ggh-\j_f_ggu_�Ko_fu�]hjh^Z��kljZgu�³h[jZa�fbjZ´�b�l�^��Gh�dZd�h[tykgblv�\ha�
gbdgh\_gb_�b�kh\_jr_gkl\h\Zgb_�kZfbo�Ko_f�hklZ_lky�g_ykguf��L_f�kZfuf�g_l�hl\_lZ�b�gZ�

]eZ\guc� \hijhk�� Qlh� fu� \b^bf"� DZdmx� qZklv� bgnhjfZpbb� ba� \k_]h� ihlhdZ� fu� h[mqZ_fky�

ij_^\hkobsZlv"�GZ� \hkijbylb_� �ba\e_q_gb_�� dZdhc� bgnhjfZpbb�fu� gZkljZb\Z_fky� k\hbfb�

^\b`_gbyfb��gZkljhcdhc� ajbl_evghc� kbkl_fu�b� l�^�"�GZijbf_j��>`�=b[khg��b�\� wlhf� k�gbf�

kheb^Zj_g�M�GZck_j��ml\_j`^Zxl��qlh�gZ�bg\ZjbZglgmx��ohly�gb�hgb�gb�bo�ihke_^h\Zl_eb�

lZd�b�g_�^Zeb�hij_^_e_gby�bg\ZjbZglghc�bgnhjfZpbb´�� 

IhklZjZ_fky�hl\_lblv�gZ�wlb�\hijhku��dhlhju_�hklZ\e_gu�\�l_hjbb�M�GZck_jZ�[_a�hl\_�

lZ��hibr_f�ijhp_kk�nhjfbjh\Zgby�Ko_f��jZaj_rbf�iZjZ^hdk�\hkijbylby��hij_^_ebf�bg\Zjb�

Zglgmx�bgnhjfZpbx�b�agZq_gb_�h[t_dlZ�� 

Mlhqgbf� hkgh\gh_�ihgylb_�M�GZck_jZ� - ij_^\hkobs_gb_�� -�dZd�ij_^kdZaZgb_��Lh]^Z�
g_ljm^gh�ihgylv��qlh�dZ`^uc�hl^_evguc�³[ehd” (4) ^_yl_evghklb�b�_klv�Ko_fZ��GZihfgbf�
hij_^_e_gb_�ko_fu��³Ih�fh_fm�fg_gbx��\Z`g_crbfb�^ey�aj_gby�dh]gblb\gufb�kljmdlmjZfb�

y\eyxlky�ij_^\hkobsZxsb_�Ko_fu��ih^]hlZ\eb\Zxsb_�bg^b\b^Z� d�ijbgylbx�bgnhjfZ�

pbb� kljh]h� hij_^_e_ggh]h�� Z� g_� ex[h]h� \b^Z� b�� lZdbf� h[jZahf�� mijZ\eyxsb_� ajbl_evghc�

Zdlb\ghklvx��Ihkdhevdm�fu�kihkh[gu�\b^_lv�lhevdh�lh��qlh�mf__f�gZoh^blv�]eZaZfb��bf_ggh�

wlb�Ko_fu� �\f_kl_�k�^hklmighc�\�^Zgguc�fhf_gl�bgnhjfZpb_c��hij_^_eyxl��qlh�[m^_l�\hk�

ijbgylh�� ����<� dZ`^uc�fhf_gl� \hkijbgbfZxsbf� dhgkljmbjmxlky�ij_^\hkobs_gby g_dhlh�
jhc� bgnhjfZpbb, ^_eZxsb_� \hafh`guf� ^ey� g_]h� ijbgylb_� __�� dh]^Z� hgZ� hdZau\Z_lky�

^hklmighc��Qlh[u�k^_eZlv�wlm�bgnhjfZpbx�^hklmighc��_fm�qZklh�ijboh^blky�Zdlb\gh�bkke_�

^h\Zlv�hilbq_kdbc�ihlhd��^\b]Zy�]eZaZfb��]heh\hc�beb�\k_f�l_ehf��WlZ�bkke_^h\Zl_evkdZy�Zd�

lb\ghklv� gZijZ\ey_lky� \k_� l_fb�`_� ij_^\hkobsZxsbfb�Ko_fZfb�� ij_^klZ\eyxsbfb� kh[hc�

k\h_]h�jh^Z�ieZgu�^ey�i_jp_ilb\guo�^_ckl\bc��lZd�`_�dZd�b�]hlh\ghklv�d�\u^_e_gbx�hi�

lbq_kdbo� kljmdlmj�g_dhlhjuo�\b^h\��L_jfbg� ³\hkijbylb_´�hlghkblky�dh�\k_fm�pbdem� �i_j�

p_ilb\ghfm�pbdem�-�?�<����Z�g_�d�dZdhc-lh�hl^_evghc�_]h�qZklb�´�>GZck_j�M������k���@��Ijhbg�
l_jij_lbjm_f�wlh�hij_^_e_gb_�\�l_jfbgZo� ³[ehdh\´� ����^_ckl\bc��\�dZ`^uc�fhf_gl�\hkijb�

gbfZxsbf�� gZ� hkgh\Zgbb� m`_� ihemq_ggh]h� j_amevlZlZ� b� hl� ij_^u^ms_]h� ZdlZ� \hkijbylby��

dhgkljmbjmxlky�ij_^\hkobs_gby�ih�aZdhghf_jghklb�H[k�GF�	GF	5HV�GF��⇒ c�ihklmie_gby�
g_dhlhjhc�³hij_^_e_gghc�bgnhjfZpbb´�Res(dc) �h[jZlghc�Znn_j_glZpbb��h�j_amevlZlZo�i_j�
p_ilb\gh]h�^_ckl\by�dc, ̂ _eZxsb_�\hafh`guf�^ey�g_]h�ijbgylb_�__��³ijbgylb_�__´�hagZqZ_l�

³kebq_gb_´� Zdp_ilhjhf� j_amevlZlh\� ^_ckl\by� ij_^\hkobs_gby�Res(dc) k� j_Zevgh�ihklmiZx�
s_c�klbfmeypb_c���dh]^Z�hgZ�hdZau\Z_lky�^hklmighc� �³hdZau\Z_lky�^hklmighc´� -�i_jp_ilb\�
gh_�^_ckl\b_�dc ̂ hklb]Z_l�k\h_]h�j_amevlZlZ�ih�\g_rg_fm�dhglmjm�→ b�^_eZ_l klbfmeypbx�ba�
\g_rg_c� kj_^u�^hklmighc�^ey� \hkijbylby���Qlh[u� k^_eZlv� wlm�bgnhjfZpbx�^hklmighc� _fm�

ijboh^blky� Zdlb\gh� bkke_^h\Zlv� hilbq_kdbc� ihlhd�� ^\b]Zy� ]eZaZfb�� ]heh\hc� b� \k_f� l_ehf�

�i_jp_ilb\gu_�^_ckl\by�dc���<�h[s_f�kemqZ_��\�³[ehd_´�����P_evx�\hkijbylby�y\ey_lky�g_�

dhlhjuc� �wlZiguc�� j_amevlZl� F�� ij_^klZ\eyxsbc� kh[hc� g_� ijhklh� \hkijbylb_� g_dhlhjhc�

³hij_^_e_gghc�bgnhjfZpbb´�Res(dc)��Z�b�_s_�b�__�agZq_gb_�F��P_ev�klZ\blky�h`b^Zgb_f�ih�

aZdhghf_jghklb�H[k�GF�	GF	5HV�GF��⇒ c ihemq_gby�bgnhjfZpbb�\�\b^_�h[jZlghc�Znn_j_g�
lZpbb�Res(dc) h�^hklb`_gbb�j_amevlZlZ�- agZq_gby c. I_jp_ilb\gu_�^_ckl\by�dc ^_eZxl�\ha�
fh`guf�g_�ijhklh�³ijbgylb_�bgnhjfZpbb��dh]^Z�hgZ�hdZ`_lky�^hklmighc´��Z�ij_^kdZau\Zxl�

ihklmie_gb_�wlhc�bgnhjfZpbb�ih�aZdhghf_jghklb�H[k�GF�	GF	5HV�GF��⇒ c. 
P_evx� \hkijbylby� g_dhlhjh]h� h[t_dlZ� \� j_amevlZl_�g_dhlhjhc�p_e_gZijZ\e_gghc� ^_y�

l_evghklb��\dexqZxs_c�\�k_[y�i_jp_ilb\gmx�^_yl_evghklv��y\ey_lky�agZq_gb_�h[t_dlZ��AgZ�

q_gb_�h[t_dlZ�b� _klv�j_amevlZl�i_jp_ilb\ghc�^_yl_evghklb�ih�\hkijbylbx�h[t_dlZ��Hg�
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iha\hey_l�fZdkbfZevgh� lhqgh� hij_^_eblv�� qlh� \� j_amevlZl_� i_jp_ilb\ghc� ^_yl_evghklb�fu�

ihemqbeb�b�wfhpbhgZevgh�hp_gblv�ijb[eb`Z_l�eb�wlh�gZk�d�dhg_qghc�p_eb�beb�g_l��GZijbf_j��

j_amevlZlhf�i_jp_ilb\ghc�^_yl_evghklb�ih�\hkijbylbx�oe_[Z�y\ey_lky�agZq_gb_�c -�\b^�oe_[Z��
:gZeh]bqgh�agZq_gb_f�a\hgdZ��kh�\k_fb�_]h�k\hckl\Zfb��lhghf��qZklhlhc��f_klhf�a\mqZgby�b�

l�^���b�klmdZ�dhjfmrdb�y\eyxlky�khhl\_lkl\_ggh�j_amevlZlu�i_jp_ilb\ghc�^_yl_evghklb�a b�b. 
Ko_fu-fhlb\u�_klv�nmgdpbhgZevgu_�kbkl_fu��]^_�fhlb\hf�y\ey_lky�fhlb\Zpby��LZdb_�ko_fu��
dZd�ijhkljZgkl\_ggh-\j_f_ggu_�ko_fu�dZ[bg_lZ��d\Zjlbju��d\ZjlZeZ��]hjh^Z�b�l�^��y\eyxlky�
j_amevlZlZfb�hjb_glbjh\hqgh-bkke_^h\Zl_evkdhc�^_yl_evghklb�ih�bo�h[ke_^h\Zgbx��dhlhjZy�
y\ey_lky�kZfhklhyl_evghc�^_yl_evghklvx�hj]ZgbafZ�>:ghobg�I�D�����@� 

JZkkfhljbf�iZjZ^hdk�\hkijbylby�><bly_\����@��³Ihkdhevdm�fu�fh`_f�\b^_lv�lhevdh�lh��

qlh� ij_^\hkobsZ_f�� lh� \hagbdZ_l� ke_^mxsbc� iZjZ^hdk� \hkijbylby�� fu� fh`_f� \b^_lv�

lhevdh�lh��qlh�ij_^\hkobsZ_f��gh�fu�fh`_f�ij_^\hkobsZlv�lhevdh�lh��qlh�gZmqbebkv�

\b^_lv��A^_kv��hq_\b^gh��_klv�aZfdgmluc�djm]. <�l_jfbgZo�ihgylby�P_eb�iZjZ^hdk�\hkijbylby�
\u]ey^bl�lZd������ij_^\hkobsZlv�b�agZqbl�klZ\blv�i_j_^�\hkijbylb_f�P_ev�\hkijbgylv�g_dh�

lhjmx� ³hij_^_e_ggmx� bgnhjfZpbx´� fu� fh`_f� lhevdh� lh]^Z�� dh]^Z� fu� m`_� agZ_f� qlh�

^he`gh� [ulv�J_amevlZlhf� -� ³hij_^_e_gghc� bgnhjfZpb_c´�� AgZlv� h� g_c�fu�fh`_f� lhevdh�
\hkijbgy\�_z�jZgvr_��ij_^\hkobsZy�_z�\�g_dhlhjhf�ij_^u^ms_f�Zdl_�\hkijbylby��\�ijhlb\�

ghf�kemqZ_�fu�_z�ijhklh�g_�m\b^bf�b�hgZ�[m^_l�ijhb]ghjbjh\ZgZ��P_evx�wlh]h�ij_^u^ms_]h�

ij_^\hkobs_gby�b�\hkijbylby�fh`_l�[ulv�lhevdh�\hkijbylb_�[hevr_]h�h[t_fZ� ³hij_^_e_g�

ghc�bgnhjfZpbb´��\dexqZxs_c�\�k_[y�³hij_^_e_ggmx�bgnhjfZpbx´�ihke_^mxs_]h�ZdlZ�\hk�

ijbylby��Lh�_klv�\�wlhf�aZfdgmlhf�djm]m�³hij_^_e_ggZy�bgnhjfZpby´�fh`_l�lhevdh�km`Zlvky��

gh� i_j\uc� Zdl� \hkijbylby� h[tykgblv� \kz� jZ\gh� g_\hafh`gh�� l�d�� \kx� bgnhjfZpbx�� dZd�

ml\_j`^Z_l�M�GZck_j��\hkijbgylv�g_evay��l�d��\hkijbgbfZ_lky�lhevdh�lh��qlh�ij_^\hkobsZ_l�

ky�´�BgZq_� ]h\hjy��ihgylb_�Ko_fZ�hibku\Z_l� lhevdh�nmgdpbhgbjh\Zgb_� ³[ehdZ´��H[tykgblv�

dZd� kh\_jr_gkl\m_lky� hl^_evguc� ³[ehd´� beb� dZd� hg� nhjfbjm_lky� ³[ehd´� \� jZfdZo� l_hjbb�

Ko_f�M�GZck_jZ�m`_�g_\hafh`gh��>_ckl\bl_evgh��ijhp_kk�nhjfbjh\Zgby�b�kh\_jr_gkl\h�

\Zgby�ko_f�ijhbkoh^bl�k�mqZklb_f�hjb_glbjh\hqgh-bkke_^h\Zl_evkdhc�j_Zdpbb��dZd�hibkZgh�
\�jZa^_eZo����������qlh�g_�fh`_l�[ulv�hibkZgh�\�jZfdZo�L_hjbb�Ko_f�\hkijbylby��JZaj_r_gb_�

iZjZ^hdkZ�\hkijbylby�b�h[tykg_gb_�nhjfbjh\Zgby�hl^_evguo�³[ehdh\´�ijb\_^_gh�\�jZa^_�

eZo� ��������� I_j\hgZqZevgh� ko_fZ� \hagbdZ_l� ba� hjb_glbjh\hqgh-bkke_^h\Zl_evkdhc� i_jp_i�
lb\ghc�^_yl_evghklb��\�dhlhjhc�`b\hlgh_�Zdlb\gh�bkke_^m_l�³\k_�g_ba\_klgu_�jZg__´�jZa^jZ�

`bl_eb�hdjm`Zxs_c�kj_^u��bkihevamy�^ey�\hkijbylby�bkke_^h\Zl_evkdmx�i_jp_ilb\gmx�^_y�

l_evghklv��<�bkke_^h\Zl_evkdhc�i_jp_ilb\ghc�^_yl_evghklb�m�gZk� _s_�g_l�p_eb� \hkijbylby�

g_dhlhjhc�³hij_^_e_gghc�bgnhjfZpbb´�b�ihwlhfm�kljh]h�]h\hjy�wlh�g_�\hkijbylb_��P_ev�wlhc�

^_yl_evghklb�-�h[_ki_qblv�ihklmie_gb_�\k_c�^hklmighc�bgnhjfZpbb��dZdZy�m`�[m^_l�\hkijb�
gylZ��Hjb_glbjh\hqgh-bkke_^h\Zl_evkdZy� j_Zdpby� gbq_]h� g_� ij_^\hkobsZ_l� b� aZdhghf_jgh�

kl_c��ij_^kdZau\Zxsbo� agZq_gb_��m�g__� _s_�g_l��ihwlhfm�\hkijbylb_f�\� kfuke_�M�GZck_jZ�

hjb_glbjh\hqgh-bkke_^h\Zl_evkdZy� j_Zdpby� g_� y\ey_lky��Nhjfbjh\Zgb_� gZ� hkgh\_� wlhc� bg�

nhjfZpbb�\hkijbylby�q_]h-lh�dhgdj_lgh]h�lj_[m_l�\u^_e_gby�ba�\k_c�ihklmiZxs_c�bgnhj�

fZpbb�lhc��dhlhjZy�k\yaZgZ�k�p_eyfb�^_yl_evghklb��Wlh�ijhbkoh^bl�\�ijhp_kk_�h[mq_gby��dh�

]^Z� hjb_glbjh\hqgh-bkke_^h\Zl_evkdZy� j_Zdpby� ³k\yau\Z_l´� ihklmib\rmx� bgnhjfZpbx� kh�

agZq_gbyfb� a,b,c,d \hkijbylby�� iml_f� h[gZjm`_gby� \_jhylghklguo� aZdhghf_jghkl_c� \b^Z�
Obc(dc)&dcti&Res(dcti) ⇒ dcti+1, i = 1,...,k-���Fh`gh�ihdZaZlv��qlh�ijb�kdZqdhh[jZaghf�^\b`_�

gbb�]eZa�^h\hevgh�ijhklu_�aZdhghf_jghklb�kihkh[gu�ijZdlbq_kdb�iheghklvx�ij_^\hkoblblv�

lh��qlh�[m^_l�\hkijbgylh�\� ke_^mxsbc�fhf_gl�\j_f_gb��>Ze__��dZd�[ueh�h[tykg_gh�\�jZa^��

���������Z\lhfZlbq_kdb�nhjfbjmxlky�wlZiu�i_jp_ilb\ghc�^_yl_evghklb��iha\heyxsb_�gZb[h�

e__�lhqgh�ij_^kdZau\Zlv�^Zevg_crb_�i_jp_ilb\gu_�^_ckl\by�b�\hafh`ghklv�^hklb`_gby�dh�

g_qghc�p_eb��LZdbfb�wlZiZfb, dZd�ijZ\beh��y\eyxlky�ijbagZdb�h[t_dlh\�b�agZq_gby�qZk�

l_c� h[t_dlh\��Ihwlhfm�� Z\lhfZlbq_kdh_� nhjfbjh\Zgb_� wlZih\� i_jp_ilb\ghc� ^_yl_evghklb��

h^gh\j_f_ggh�_klv�b�Z\lhfZlbq_kdh_�nhjfbjh\Zgb_�Ko_f�\hkijbylby�agZq_gbc��ijbagZ�

dh\��k\hckl\�b�l�^��h[t_dlh\� 
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JZkkfhljbf�[he__�^_lZevgh�qlh�lZdh_�agZq_gb_�h[t_dlZ��>ey�wlh]h�jZkkfhljbf�_s_�jZa�

ijhp_kk� kh\_jr_gkl\h\Zgby�^_yl_evghklb�b�^hklb`_gb_�dhgljhey�gZ^� �\g_rgbf�fbjhf� �kf��

����������JZkkfhljbf�\�dZq_kl\_�ijbf_jZ�\hkijbylb_�\b^Z�oe_[Z��<�����ihdZaZgh��qlh��^_ckl\b_�

dc b�_]h�wlZiguc�j_amevlZl c�Z\lhfZlbq_kdb�aZf_gylky�gZ�^_ckl\b_�dc’�b�wlZiguc�j_amevlZl�c’, 
_keb�lhevdh�mkeh\gZy�\_jhylghklv�ij_^kdZaZgby�dhg_qgh]h�j_amevlZlZ�ih�aZdhghf_jghklb�c’ ⇒ 
d klZg_l�kljh]h�\ur_��q_f�c ⇒ d. AZf_lbf��qlh�Z\lhfZlbq_kdbc�i_j_oh^�hl�\hkijbylby�klbfm�
eZ�c d�\hkijbylbx�klbfmeZ�c’, ^Zxs_]h�kljh]h�[hevrmx�hp_gdm�ij_^kdZaZgby�^hklb`bfhklb�

dhg_qgh]h�j_amevlZlZ�� _klv�ijhp_kk� Z\lhfZlbq_kdh]h�ba\e_q_gb_�gZb[he__�bg\ZjbZglghc�

bgnhjfZpbb�\� kfuke_�>`�=b[khgZ��>_ckl\bl_evgh��q_f�\ur_�mkeh\gZy�\_jhylghklv�ij_^�

kdZaZgby�j_amevlZlZ�d��l_f�\�[hevr_f�qbke_�kemqZ_\��ijb�bklbgghklb�ihkuedb�c,�[m^_l�bklbg�
gh�b�aZdexq_gb_ d��b�agZqbl��l_f�gZ�[hevr_f�qbke_�h[t_dlh\�klbfmeu�c b�d [m^ml�h^gh\j_�
f_ggh�bklbggu��Wlh�b�_klv�bg\ZjbZglghklv�klbfmeZ�c�ih�hlghr_gbx�d�j_amevlZlm�d��KjZ\�
gbf�wlh�h[tykg_gb_�k�hij_^_e_gb_f�>`�=b[khgZ��³Lh��qlh�a^_kv�ih^jZamf_\Z_lky�ih^�mklhcqb-
\hklvx�b�baf_gqb\hklvx�\�hdjm`Zxs_f�fbj_��khhlghkbfh�k�Z[kljZdlgufb�fZl_fZlbq_kdbfb�

ihgylbyfb�bg\ZjbZglghklb�b�\ZjbZlb\ghklb��Ijb�ex[hf�ij_h[jZah\Zgbb�bf_xlky�\ZjbZglu�

b�bg\ZjbZglu��lh�_klv�i_j_f_ggu_�b�ihklhyggu_��H^gb�k\hckl\Z�khojZgyxlky��^jm]b_�-�g_l�´�
>=b[khg�>`�������&����@��M�GZck_j�^Z_l�k`Zlh_�baeh`_gb_�lhqdb�aj_gby�>`�=b[khgZ�gZ�\hkijb�

ylb_�� dZd� ³ba\e_q_gb_´� bg\ZjbZglh\� ke_^mxsbf� h[jZahf�� ³Dh]^Z� gZ[ex^Zl_ev� beb� h[t_dl�

^\b`mlky��g_dhlhju_�oZjZdl_jbklbdb�ihlhdZ�k\_lZ�hklZxlky�bg\ZjbZglgufb��lh]^Z�dZd�^jm�

]b_�f_gyxlky��wlb�bg\ZjbZglgu_�\h�\j_f_gb�oZjZdl_jbklbdb�_s_�[he__�ki_pbnbpbjmxl�lhih�

]jZnbx�kj_^u��GZ[ex^Zl_ev�\hkijbgbfZ_l�[eZ]h^Zjy�lhfm��qlh�hg�ihijhklm “meZ\eb\Z_l”  
wlb�bg\ZjbZglu�´�>GZck_j�M������k���@��Ihwlhfm�Z\lhfZlbq_kdbc�i_j_oh^�hl�aZdhghf_jghklb�

c ⇒ d d�aZdhghf_jghklb�c’ ⇒ d _klv�Z\lhfZlbq_kdbc�ihbkd�gZb[he__�bg\ZjbZglgh]h�b�mk�
lhcqb\h]h�� ih� hlghr_gbx� d� baf_g_gbx� h[klZgh\hqghc�b� h[jZlghc� Znn_j_glZpbb�� klbfmeZ��

kb]gZebabjmxs_]h�h�^hklb`_gbb�khhl\_lkl\mxs_]h�wlZigh]h�j_amevlZlZ��AgZq_gb_�h[t_dlZ�

c’ -�wlh�_]h�fZdkbfZevguc�bg\ZjbZgl. Klbfmeu�`_�Res(dc’) ij_^klZ\eyxl�kh[hc�lZdh_�hib�
kZgb_�h[t_dlZ c’��ba�dhlhjhc�hg�ij_^kdZau\Z_lky�k�[_amkeh\gh�beb�k�\_jhylghklvx�[ebadhc�d����
>Ze__�\�ijhp_kk_�h[mq_gby�ijhbkoh^bl�³km`_gb_�Znn_j_glZpbb´�Res( )��ijb\h^ys__�\�\u^_�

e_gbx�l_o�klbfmeh\�\g_rg_c�kj_^u��dhlhju_�^Zxl�gZb[he__�lhqgh_�b�k�\_jhylghklvx�[ebadhc�

d���ij_^kdZaZgb_�j_amevlZlZ�-�\�gZr_f�kemqZ_�ij_^kdZaZgb_ (jZkihagZ\Zgb_) agZq_gby��Klb�
fmeu� ³km`_gghc� Znn_j_glZpbb´�Res( )� klZgh\ylky� qZklvx� Zdp_ilhjZ� j_amevlZlh\� ^_ckl\by��
GZkdhevdh�lhgdZ�hgZ�fh`_l�[ulv��ijhy\ey_lky�\�bglmbpbb��kf��^Ze__���Djhf_�lh]h��\�aZdhgh�

f_jghklyo� [he__� f_edbo� wlZih\� Obc(dcti)&dc ti&Res(dcti) ⇒ dcti+1, i = 1,...,k-1, 
Obc(dci)&dc i&Res(dci) ⇒ ci��ij_^klZ\eyxsbo� kh[hc�i_jp_ilb\gmx�^_yl_evghklv�jZkkfZljb�

\Zgby��Z\lhfZlbq_kdb�\dexqblky�\ky�h[klZgh\hqgZy�b�h[jZlgZy�Znn_j_glZpby��h[_ki_qb\Zx�

sZy� k� \_jhylghklvx� [ebadhc� d� �� ^hklb`_gb_� dZ`^h]h� wlZigh]h� j_amevlZlZ�� qlh� ijb\h^bl� d�

hsms_gbx�j_Zevghklb�`bagb�\h�\g_rg_f�fbj_. 

KjZ\gbf� ^Zggh_� hij_^_e_gb_� agZq_gby� h[t_dlZ� k� l_fb� hij_^_e_gbyfb�� dhlhju_� [ueb�

^Zgu�M�GZck_jhf�b�>`�=b[khghf��GZihfgbf�lhqdm�aj_gby�>`�=b[khgZ��³\k_�ihl_gpbZevgu_�

kihkh[u� bkihevah\Zgby� h[t_dlZ� -� ij_^hklZ\ey_fu_� bf� \hafh`ghklb� ^_ckl\by� -�fh]ml� [ulv�
g_ihkj_^kl\_ggh�\hkijbgylu��Bg\ZjbZglgu_�oZjZdl_jbklbdb�k\_lh\h]h�ihlhdZ�ki_pbnb�

pbjmxl��\u^_e_gh�-�?�<����qlh�ihe�iha\hey_l�oh^blv�ih�g_fm��jmqdZ�^Z_l�\hafh`ghklv�ibkZlv�
b� l�^�³� >=b[khg� >`��� ���k���@�� M�GZck_j� ke_^mxsbf� h[jZahf� fh^bnbpbjm_l� hij_^_e_gb_�

>`�=b[khgZ�� ³Ljm^ghklv�� k\yaZggZy� k� wlbf�hij_^_e_gb_f� �hij_^_e_gb_f�>`�=b[khgZ� -�?�<���
khklhbl�\�lhf��qlh�ij_^hklZ\ey_fu_�h[t_dlhf�\hafh`ghklb�-�beb��bgZq_��_]h�agZq_gb_�-�aZ\b�
kyl�hl�lh]h�dlh�_]h�\hkijbgbfZ_l��DZ`^uc�_kl_kl\_gguc�h[t_dl�fh`_l�bf_lv�h]jhfgh_�fgh�

`_kl\h� kihkh[h\�mihlj_[e_gby�b�ihl_gpbZevguo� agZq_gbc��b�dZ`^uc� k\_lh\hc�ihlhd� ki_�

pbnbpbjm_l�[_kdhg_qgh_�fgh`_kl\h�\hafh`guo�k\hckl\��<hkijbgbfZxsbc�^_eZ_l�\u[hj�

ba�wlbo�k\hckl\�b�ij_^hklZ\e_gbc�[eZ]h^Zjy�ki_pbnbq_kdhc�]hlh\ghklb�d�\hkijbylbx�g_dh�

lhjuo�ba�gbo�´�>GZck_j�M������k���@��Qlh�lZdh_�³ki_pbnbq_kdZy�]hlh\ghklv´�M�GZck_j�g_�hij_�
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^_ey_l��Qlh�agZqbl�³bg\ZjbZglgu_�oZjZdl_jbklbdb�ki_pbnbpbjmxl´�>`�=b[khg�lh`_�g_�hij_�

^_ey_l��Gb�hgb��gb�bo�ihke_^h\Zl_eb��lZd�b�g_�^Zeb�hij_^_e_gby�bg\ZjbZglghc�bgnhjfZpbb��

AZ]Z^hqgZy�njZaZ��qlh� ³bg\ZjbZglgu_�oZjZdl_jbklbdb�k\_lh\h]h�ihlhdZ�ki_pbnbpbjmxl��qlh�

ihe�iha\hey_l�oh^blv�ih�g_fm´�hagZqZ_l�ke_^mxs__��qlh��_keb�gZr_c�p_evx�[m^_l�oh^v[Z�ih�

ihem�� lh� i_jp_ilb\gufb� ^_ckl\byfb� Z\lhfZlbq_kdb� [m^ml� \ujZ[hlZgu� lZdb_� wlZigu_� j_�

amevlZlu - bg\ZjbZglu�h[ke_^h\Zgby�iheZ��qlh�ba�gbo�[m^_l�ij_^kdZau\Zlvky�b�ij_^\hkob�
sZlvky�g_�lhevdh�\hafh`ghklv�oh^v[u�ih�ihem��gh�[he__�dhgdj_lgh��dZd�oh^blv��dm^Z�gZklm�

iblv�b�l�^��^ey�^hklb`_gby�p_eb�oh^v[u�ih�ihem��³Ki_pbnbq_kdZy�]hlh\ghklv´�d�\hkijbylbx�

g_dhlhjuo� ba� ³[_kdhg_qgh]h� fgh`_kl\Z� \hafh`guo� k\hckl\´�� iha\heyxsZy�� ih� fg_gbx�

M�GZck_jZ�� \hkijbgylv� ba� \k_o� \hafh`guo� bg\ZjbZglh\� l_�� dhlhju_� ]h\hjyl�� qlh� ih� ihem�

fh`gh�oh^blv��h[tykgy_lky��dZd�[ueh�kdZaZgh��nhjfbjh\Zgb_f�lZdbo�wlZiguo�j_amevlZlh\�b�

p_ihq_d� ^_ckl\bc� \b^Z� ��������� dhlhju_� h[_ki_qb\Zxl� j_Zevgmx� oh^v[m�ih�ihem� k� mqZklb_f�

i_jp_ilb\guo�^_ckl\bc� 

LhqdZ�aj_gby�>`�=b[khgZ�gZ�\hkijbylb_�dZd “ba\e_q_gb_�bg\ZjbZglh\´�h[tykgy_lky�
ke_^mxsbf�h[jZahf��Ihkdhevdm�J_amevlZlhf�\hkijbylby�ex[h]h�ijbagZdZ�beb�h[t_dlZ�y\ey�

_lky� khhl\_lkl\mxsbc� wlZiguc� j_amevlZl�� y\eyxsbcky� bg\ZjbZglhf�� lh� ³\hkijbylb_� dZd�

ba\e_q_gb_� bg\ZjbZglh\´� _klv� g_� qlh� bgh_� dZd� h[tykg_gb_� \hkijbylby� q_j_a� \hkijbylb_�

lhevdh�(wlZiguo)�j_amevlZlh\�i_jp_ilb\ghc�^_yl_evghklb��?keb�L_hjbx�nmgdpbhgZevguo�
kbkl_f�i_j_g_klb�gZ�\hkijbylb_�� k� __�ihke_^h\Zl_evghklvx�b�b_jZjob_c�j_amevlZlh\�� lh�fu�

ihemqbf� l_hjbx�\hkijbylby�>`�=b[khgZ��ijZ\^Z�[_a� lZdbo�\Z`guo�qZkl_c�dZd�Zdp_ilhj�j_�

amevlZlh\�^_ckl\by��hjb_glbjh\hqgh-bkke_^h\Zl_evkdZy�j_Zdpby�b�l�^� 

6.2. Bglmbpby�-�wlh�\k_�fgh`_kl\h�klbfmeypbc��kh^_j`Zsboky�\h�\k_o�h[jZlguo�Znn_�

j_glZpbyo�Res( ) g_dhlhjh]h�jZa\blh]h�Zdp_ilhjZ�j_amevlZlh\�^_ckl\by� 

IhdZ`_f��qlh� kj_^b�\k_c� wlhc� klbfmeypbb� _klv�dZd�hkhagZggZy� klbfmeypby� lZd�b�g_�

hkhagZggZy��Wlh� emqr_� \k_]h� ijh^_fhgkljbjh\Zlv� gZ� ijbf_j_� agZgbc� wdki_jlh\��<� jZfdZo�

Bkdmkkl\_ggh]h�Bgl_ee_dlZ�knhjfbjh\Zehkv�gZijZ\e_gb_�Wdki_jlgu_�Kbkl_fu��h^ghc�ba�

hkgh\uo� aZ^Zq�dhlhjh]h�y\ey_lky� ³ba\e_q_gb_” agZgbc�ba�wdki_jlZ��IjbgpbibZevgZy�ljm^�
ghklv�ihkljh_gby�wdki_jlguo�kbkl_f�khklhbl�\�lhf��qlh�hq_gv�qZklh�wdki_jl�g_�\�khklhygbb�

kdZaZlv��ih�dZdbf�g_meh\bfuf�ijbagZdZf�hg�klZ\bl��gZijbf_j��^bZ]gha��Hiulguc�\jZq�ihem�

qZ_l�[hevrmx�qZklv�bgnhjfZpbb�m`_�ijb�i_j\hf�\a]ey^_�gZ�[hevgh]h��Ba\_kl_g��gZijbf_j��

lZdhc�wdki_jbf_gl��fm`qbgZf�ihdZau\Zeb�nhlh]jZnbb�`_gsbg��m�g_dhlhjuo�ba�dhlhjuo�[u�

eb�qmlv�ih^j_lmrbjh\Zgu��m\_ebq_gu��ajZqdb��LZdb_�nhlh]jZnbb�gjZ\bebkv�fm`qbgZf�[hev�

r_��ohly�gbdlh�ba�gbo�g_�\�khklhygbb�[ue�hl\_lblv�ihq_fm�bf_ggh�� 

:\lhfZlbq_kdb�\ubkdb\Zy�\kx�bgnhjfZpbx��iha\heyxsmx�hkms_kl\eylv�ij_^kdZaZgby�

k�\_jhylghklvx�[ebadhc�d����q_eh\_d�Z\lhfZlbq_kdb��[_kkhagZl_evgh�h[h]ZsZ_l�h[jZlgmx�Zn�

n_j_glZpbx�Res( )��Ijb�wlhf�hg�ijbgpbibZevgh�g_�\�khklhygbb�\kx�__�hkhagZlv��;he__�lh]h��
ihiuldZ�aZklZ\blv�wdki_jlZ�\_j[Zebabjh\Zlv��hkhagZlv�beb�knhjfmebjh\Zlv�ijbagZdb��ih�dh�

lhjuf�hg�klZ\bl�^bZ]gha��ijb\h^bl�d�lhfm��qlh�wdki_jl�³ihjlbl´�k\hx�bglmbpbx��Hg�hdZau\Z�

_lky�\�iheh`_gbb�khjhdhgh`db��dhlhjmx�aZklZ\beb�aZ^mfZlvky��dZd�hgZ�oh^bl��Ihwlhfm�ijb�

³ba\e_q_gbb´�agZgbc�ba�wdki_jlZ�³bg`_g_jZf�ih�agZgbyf´�g_�j_dhf_g^m_lky�³iulZlv´�wdki_j�

lZ� 

 

;b[ebh]jZnbq_kdbc�kibkhd� 
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