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Bkke_^h\Zgby�� ijh\h^bfu_� \� ikboheh]bb�� khpbheh]bb�� ijbgylbb� j_r_�

gbc�� wdki_jlghf� hp_gb\Zgbb� b� ^jm]bo� h[eZklyo�� ihdZau\Zxl�� qlh� _klv� fgh]h�

keh`guo�� kljmdlmjguo� ©g_qbkeh\uoª� \_ebqbg� �qZklbqgu_� ihjy^db�� lhe_jZgl�

ghklb��j_r_ldb�b�l�^����Eh]bq_kdbc�ZgZeba�lZdbo�\_ebqbg��ijh\_^_gguc�\�l_hjbb�

baf_j_gbc� >���@��l_hjbb�ijbgylby�j_r_gbc� >���@�b�ZgZeba_�g_qbkeh\hc�bgnhj�

fZpbb� >�-�@��ihdZaZe��qlh�nhjfZevgu_�ij_^klZ\e_gby�lZdbo�\_ebqbg�–�wfibjb�
q_kdb_� kbkl_fu� –� y\eyxlky� lZdbfb� Ze]_[jZbq_kdbfb� kljmdlmjZfb�� dhlhju_�
g_evay� kbevguf� ]hfhfhjnbafhf� hlh[jZablv� \� ihe_� \_s_kl\_gguo� qbk_e�� l�_��

^ey�lZdbo�\_ebqbg�g_evay�ihkljhblv�bo�qbkeh\u_�ij_^klZ\e_gby�\�l_hjbb�baf_�

j_gbc��K�^jm]hc�klhjhgu��qbkeh\u_�ij_^klZ\e_gby�\_ebqbg�h[eZ^Zxl�ke_^mx�

sbfb� ^hklhbgkl\Zfb�� hgb� ©m^h[guª�� ih� qbkeh\uf� agZq_gbyf� \_ebqbg� e_]dh�

hij_^_eyxlky� bkoh^gu_� �\� wfibjbq_kdhc� kbkl_f_�� khhlghr_gby�f_`^m� agZq_�

gbyfb�\_ebqbg��^ey�qbkeh\uo�\_ebqbg�jZajZ[hlZgh�fgh]h�fZl_fZlbq_kdbo�f_�

lh^h\� bo� h[jZ[hldb��Ihwlhfm�� gZjy^m� k� g_h[oh^bfhklvx� jZajZ[Zlu\Zlv� ©ijy�

fu_ª��gZijbf_j��eh]bq_kdb_��f_lh^u�h[jZ[hldb�kljmdlmjguo�©g_qbkeh\uoª�\_�

ebqbg��hklZ_lky�\Z`ghc�aZ^ZqZ�ihkljh_gby�bo�qbkeh\uo�ij_^klZ\e_gbc��Bf_ggh�

wlbf�fhlb\bjh\Zehkv� \dexq_gb_� wlhc� aZ^Zqb� \�ijh]jZffgmx� kbkl_fm� eh]bq_�

kdh]h�ZgZebaZ�^Zgguo�E:>:��kf��gZkl��k[��� 
 JZkkfhljbf� kfuke� b� jhev� qbkeh\h]h� ij_^klZ\e_gby�� Kfuke� khklhbl� \�

lhf��qlh[u�agZq_gbyf�\_ebqbgu�ijbibkZlv�qbkeZ�lZd��qlh[u�bkoh^gu_�hlghr_�

gby�b�hi_jZpbb�ij_h[jZah\u\Zebkv�\�g_dhlhju_�©ijhklu_ª�b�©m^h[gu_ª�qbkeh�

\u_�hlghr_gby�b�hi_jZpbb��<�wlhf�kemqZ_�ih�agZq_gbyf�qbkeh\uo�hlghr_gbc�b�

hi_jZpbc�e_]dh�hij_^_eyxlky�agZq_gby�bkoh^guo�hlghr_gbc�b�hi_jZpbc� 
<� l_hjbb� baf_j_gbc� qbkeh\h_� ij_^klZ\e_gb_� kljhblky� ih� ke_^mxs_c�

ko_f_�� Ij_^iheZ]Z_lky�� qlh� \_ebqbgu� baf_jyxlky� g_dhlhjufb� dhgdj_lgufb�

ijb[hjZfb��K\hckl\Z�\_ebqbg�bkke_^mxlky�wdki_jbf_glZevgh�b�nbdkbjmxlky�\�

aZdhgZo�b�]bihl_aZo��Wfibjbq_kdb_�kbkl_fu�\_ebqbg�y\eyxlky�b^_ZebaZpbyfb�



khhl\_lkl\mxsbo�ijb[hjh\�b�ijhp_^mj�bo�bkihevah\Zgby��<_ebqbgu�ba\_klgu�

gZf� \� lhc�f_j_�� \� dZdhc� ba\_klgu� khhl\_lkl\mxsb_� aZdhgu�b� ]bihl_au��Nhj�

fZevgh� aZdhgu�b�]bihl_au� aZ^Zxlky�kbkl_fZfb�Zdkbhf��ihwlhfm�hlghkbl_evgh�

wfibjbq_kdhc�kbkl_fu�ba\_klgh�lhevdh��qlh�hgb�m^h\e_l\hjyxl�khhl\_lkl\mx�

s_c� kbkl_f_� Zdkbhf��Qbkeh\u_� ij_^klZ\e_gby� \_ebqbg� ihemqZxlky� ih^[hjhf�

lZdhc� qbkeh\hc� kbkl_fu�� \� dhlhjmx� kbevguf� ]hfhfhjnbafhf� hlh[jZ`Z_lky�

ex[Zy�wfibjbq_kdZy�kbkl_fZ��m^h\e_l\hjyxsZy�kbkl_f_�Zdkbhf��hibku\Zxs_c�

^Zggmx�\_ebqbgm� 
Ihkljh_ggu_� ih� lZdhc� ko_f_� qbkeh\u_� ij_^klZ\e_gby� h[eZ^Zxl� ke_�

^mxsbfb�g_^hklZldZfb��<�dZq_kl\_�qbkeh\uo�hlghr_gbc�b�hi_jZpbc�bkihevam�

_lky�g_[hevrh_�qbkeh�fZl_fZlbq_kdbo�^_ckl\bc��Wlh]h�^hklZlhqgh�^ey�qbkeh�

\h]h�ij_^klZ\e_gby�[hevrbgkl\Z�qbkeh\uo�\_ebqbg�>�@��gh�wlh�ij_iylkl\m_l�qb�

keh\hfm�ij_^klZ\e_gbx�fgh]bo�^jm]bo�\_ebqbg��>hdZaZl_evkl\h��qlh�ex[Zy�wf�

ibjbq_kdZy� kbkl_fZ�� m^h\e_l\hjyxsZy� kbkl_f_� Zdkbhf�� kbevguf� ]hfhfhjnba�

fhf� hlh[jZ`Z_lky� \� \u[jZggmx� qbkeh\mx� kbkl_fm�� ij_^ty\ey_l� qj_af_jgh�

kbevgu_�lj_[h\Zgby�d�kbkl_f_�Zdkbhf��Ijboh^blvky�\dexqZlv�\�g__�Zdkbhfu��g_�

ih^^Zxsb_ky� wdki_jbf_glZevghc� ijh\_jd_�� Z� lZd`_� ©qbklh� l_ogbq_kdb_ª� Zd�

kbhfu�� g_� baf_gyxsb_� fgh`_kl\Z� wdki_jbf_glZevgh� ijh\_jy_fuo� ke_^kl\bc�

>�@��Wlh�ijhlb\hj_qbl�kh^_j`Zgbx�kbkl_f�Zdkbhf��dZd�j_amevlZlZf�wdki_jbf_g�

lZevgh]h�ZgZebaZ�k\hckl\�\_ebqbg��LZdb_�Zdkbhfu�qZklh�hljZ`Zxl�k\hckl\Z�qb�

keh\hc�kbkl_fu��Z�g_�k\hckl\Z�\_ebqbg��Qj_af_jguf�y\ey_lky�lZd`_�lj_[h\Zgb_�

kbevgh]h�]hfhfhjnbafZ�ex[hc� �"��Ze]_[jZbq_kdhc�kbkl_fu�\�qbkeh\mx�kbkl_�

fm��?keb�l_hjbx�L��kbkl_fm�Zdkbhf��jZkkfZljb\Zlv�dZd�lbiu�^Zgguo��Z�wfibjb�

q_kdmx� kbkl_fm� dZd� kljmdlmjm� ^Zgguo�� lh� qbkeh\h_� ij_^klZ\e_gb_� kljhblvky�

^ey� ex[hc� kljmdlmju� ^Zggh]h� lbiZ�L��<� ijh]jZffbjh\Zgbb� >�@� l_f� g_�f_g__�

jZkkfZljb\Zxlky� b� ^jm]b_� kihkh[u� aZ^Zgby� k_fZglbdb� lbiZ� ^Zgguo�–� bgbpb�
Zevgu_��nbgZevgu_��ijhklu_�b�^jm]b_�kljmdlmju��Ihkdhevdm�wlb�kljmdlmju�hi�

j_^_e_gguf�h[jZahf�k\yaZgu�kh�\k_fb�hklZevgufb�kljmdlmjZfb�lbiZ�L��lh�qb�

keh\h_� ij_^klZ\e_gb_� fh`gh�� \� ijbgpbi_�� kljhblv� lhevdh� ^ey� wlbo� kljmdlmj��

LZdbf� iml_f� fh`_l� [ulv� ihemq_gh� dhgkljmdlb\gh_� qbkeh\h_� ij_^klZ\e_gb_�

wdkl_gkb\guo�\_ebqbg��K�ijZdlbq_kdhc�lhqdb�aj_gby�lZd`_�bf__l�kfuke�ihem�

qZlv�qbkeh\u_�ij_^klZ\e_gby�g_�^ey�\k_o�kljmdlmj��Z�lhevdh�^ey�dhg_qguo��dh�

g_qgh-ihjh`^_gguo� beb� dhg_qguo�ih^kljmdlmj� kljmdlmj� lbiZ�L��Hlf_q_ggu_�
h]jZgbq_gby� \� ihklZgh\d_� ijh[e_fu� kms_kl\h\Zgby� qbkeh\h]h� ij_^klZ\e_gby�

\e_dml�aZ�kh[hc�b�khhl\_lkl\mxsb_�h]jZgbq_gby�\�ihklZgh\dZo�^jm]bo�ijh[e_f�

�ijh[e_f�_^bgkl\_gghklb�b�Z^_d\Zlghklb�� 
Kfukem� qbkeh\h]h� ij_^klZ\e_gby� lhqg__� \k_]h� khhl\_lkl\m_l� ihgylb_�

dhgkljmdlb\baZpbb� >�@�wfibjbq_kdhc�kbkl_fu��<�wlhf�kemqZ_� agZq_gbyf�\_eb�

qbgu�ijbibku\Zxlky�gZlmjZevgu_��jZpbhgZevgu_�beb�^jm]b_�qbkeZ��beb�dh^u��

lZd��qlh[u�agZq_gby�hlghr_gbc�b�hi_jZpbc�\�wfibjbq_kdhc�kbkl_f_�fh`gh�[u�

eh�wnn_dlb\gh�hij_^_eblv�ih�wlbf�qbkeZf��LZdhc�kihkh[�ihemq_gby�qbkeh\uo�

ij_^klZ\e_gbc�g_�gZdeZ^u\Z_l�gZ�qbkeh\u_�hlghr_gby�b�hi_jZpbb�gbdZdbo�h]�

jZgbq_gbc��djhf_�wnn_dlb\ghklb��ij_^ty\ey_l�[he__�keZ[u_�lj_[h\Zgby�d�kbk�

l_f_�Zdkbhf�b�g_�k\yaZg�k�lj_[h\Zgb_f�kms_kl\h\Zgby�]hfhfhjnbafZ�\�dZdb_-lh�
^jm]b_� kbkl_fu��Wlhl� kihkh[� gZau\Z_lky� \� jZ[hl_� dhgkljmdlb\guf� qbkeh\uf�

ij_^klZ\e_gb_f� b� fh`_l� bkihevah\Zlvky� ^ey� qbkeh\h]h� ij_^klZ\e_gby� kljmd�

lmjguo� ©g_qbkeh\uoª� \_ebqbg�� AZf_lbf�� qlh� ^ey� dhgkljmdlb\guo� qbkeh\uo�

ij_^klZ\e_gbc�kijZ\_^eb\u�g_dhlhju_�ba�aZf_qZgbc��k^_eZgguo�hlghkbl_evgh�

ihklZgh\db�hkgh\guo�ijh[e_f��kms_kl\h\Zgby��_^bgkl\_gghklb�b�Z^_d\Zlghklb��



\�l_hjbb�baf_j_gbc��Bo�mq_l�hldju\Z_l�rbjhdb_�\hafh`ghklb�^ey�^Zevg_crbo�

bkke_^h\Zgbc� 
 

1. Hkgh\gu_�ihgylby�l_hjbb�baf_j_gbc.  
 
Imklv� agZgby�h�g_dhlhjhc�\_ebqbg_��k\hckl\_��ijbagZd_�knhjfmebjh\Z�

gu�\�g_dhlhjhc�l_hjbb�L�kb]gZlmju�� = <P0,P1,…,Pn, r1,…,rm, c0,c1�k2�«!��]^_�Pi 
, i�n –�ij_^bdZlgu_�kbf\heu��rj , j�m –�kbf\heu�hi_jZpbc��cl , l � I –�kbf\heu�
dhgklZgl��I = �, I –�gZqZevgZy�qZklv�jy^Z�gZlmjZevguo�qbk_e�v = {0,1,2,…}, I = 
v); P0 –�jZ\_gkl\h��<_ebqbghc�[m^_f�gZau\Zlv�g_ijb\h^bfmx�>�@��jZ\_gkl\h�y\�
ey_lky�_^bgkl\_gguf�hlghr_gb_f�dhg]jm_glghklb��kbkl_fm�� = <A; :�!�kb]gZ�

lmju�:��m^h\e_l\hjyxsmx�l_hjbb�L��A –�fgh`_kl\h�agZq_gbc�\_ebqbgu��:� = 
{P�

0,P�1,…,P�n, r�1,…,r�m, c�0, c�1��k
�

2,…} –�fgh`_kl\h�hlghr_gbc��hi_jZpbc�b�

dhgklZgl�lbiZ�:��bgl_jij_lbjm_fuo�\�ihgylbyo�ij_^f_lghc�h[eZklb��Qbkeh\u�

fb�kbkl_fZfb�gZau\Zxlky�kbkl_fu�� = <Rek, :R!�kb]gZlmju�:��]^_�d�–�jZaf_j�
ghklv� qbkeh\h]h� ij_^klZ\e_gby�� Re –� ihe_� \_s_kl\_gguo� qbk_e�� :� = 
{=,P�

1,…,P�n, r�1,…,r �
m, c�0, c�1��k

�
2,…} –�fgh`_kl\h�hlghr_gbc��hi_jZpbc�b�

dhgklZgl�� hij_^_e_gguo� gZ� Re� beb� Rek
�� AZnbdkbjm_f� g_dhlhjmx� kbkl_fm��. 

RdZehc�>�@��qbkeh\uf�ij_^klZ\e_gb_f��\_ebqbgu�� = <A; :�!�gZau\Z_lky�hlh�

[jZ`_gb_��kbevguc�]hfhjnbaf��P: A o Rek
��m^h\e_l\hjyxs__�mkeh\byf� 

1. P�i(a1,…,ami) � P�i(Pa1,…, Pami), i = 0,1,…,n; 
2. r�j (a1,…,amj) � r�j(Pa1,…, Pamj), j = 1,…,m; 
3. Pc�l = c�l , l � I. 
Kbevguc� ]hfhfhjnbaf�P: � o ��bahfhjngh�hlh[jZ`Z_l�\_ebqbgm���\�

qbkeh\mx�kbkl_fm����<\_^_f�h[hagZq_gby��AC(T) –�fgh`_kl\h�g_ijb\h^bfuo�
�Ze]_[jZbq_kdbo��kbkl_f�l_hjbb�L��AC�(T), ACv(T) –�ih^fgh`_kl\Z�AC(T���kh�
^_j`Zsb_�kbkl_fu�g_�[he__�q_f�dhglbgmZevghc�b�kq_lghc�fhsghklb�khhl\_lkl�

\_ggh��F(�,�) –�fgh`_kl\h�rdZe�\_ebqbgu��. 
<�l_hjbb�baf_j_gbc�bkke_^mxlky�ljb�hkgh\gu_�ijh[e_fu�>���@�� 
1. Ijh[e_fZ�kms_kl\h\Zgby��>ey�^Zgghc�l_hjbb�L�\_ebqbgu�gZclb�^hk�

lZlhqgh�ijhklmx�b�m^h[gmx�qbkeh\mx� kbkl_fm��� �gZijbf_j��ihe_�\_s_kl\_g�

guo�qbk_e��b�^hdZaZlv��qlh�^ey�ex[hc�\_ebqbgu�� � AC�(T��kms_kl\m_l�rdZeZ�

(F(�,�) f �`��Ba�nhjfmebjh\db�ijh[e_fu�kms_kl\h\Zgby�ke_^m_l��qlh�agZgbc�

L�^he`gh�[ulv�^hklZlhqgh�^ey�\u[hjZ�qbkeh\hc�kbkl_fu���b�ihkljh_gby�rdZ�

eu�^ey�ex[hc�kbkl_fu�� � AC�(T���Kbkl_fu�ba�AC�(T��y\eyxlky�\_ebqbgZfb��
dhlhju_�m^h\e_l\hjyxl�gZrbf�agZgbyf�L�h�gbo�b�^ey�dhlhjuo�fu�fh`_f�ih�

kljhblv� qbkeh\h_� ij_^klZ\e_gb_�� J_r_gb_� ijh[e_fu� kms_kl\h\Zgby� ^he`gh��

djhf_�lh]h��^Z\Zlv�f_lh^�rdZebjh\Zgby�ijb[hjh\��baf_jyxsbo�wlb�\_ebqbgu��

Wlhl�f_lh^�h[uqgh�ba\e_dZ_lky�ba�^hdZaZl_evkl\Z�l_hj_fu�kms_kl\h\Zgby� 
2. Ijh[e_fZ�_^bgkl\_gghklb��>ey�\u[jZgghc�qbkeh\hc�kbkl_fu���hi�

j_^_eblv�\k_�rdZeu�F(�,���\_ebqbg�� � AC�(T���Wlb�fgh`_kl\Z�fh`gh��\�qZkl�
ghklb��hij_^_eblv��gZc^y�]jmiim�^himklbfuo�ij_h[jZah\Zgbc�>�@� 

H[uqgh�lj_[m_lky��qlh[u�g_�lhevdh�qbkeh\Zy�kbkl_fZ��gh�b�\k_�fgh`_kl�

\Z�F(�,���[ueb�ijhklu�b�m^h[gu��IjhklhlZ�b�m^h[kl\h�gm`gu�^ey�j_r_gby�ke_�

^mxs_c�ijh[e_fu� 
3. Ijh[e_fZ� Z^_d\Zlghklb�� Qbkeh\u_� ml\_j`^_gby� ^he`gu� [ulv�

bg\ZjbZglgu�hlghkbl_evgh�ijhba\heZ�\�\u[hj_�rdZe�ba�F(�,����kf��>�@�� 



J_r_gb_�wlbo�ijh[e_f�iha\hey_l�dhjj_dlgh�\\h^blv�qbkeh\u_�ij_^klZ\�

e_gby�\_ebqbg�b�\�hij_^_e_gghc�kl_i_gb�dhjj_dlgh�bo�bkihevah\Zlv� 
 

2. Dhgkljmdlb\gu_�qbkeh\u_�ij_^klZ\e_gby�\_ebqbg.  
 
Ijb�dhgkljmdlb\ghf�ij_^klZ\e_gbb�\_ebqbg�agZq_gby�a � A�\_ebqbg�� 

= <A; :�> � ACv(T��gmf_jmxlky� �dh^bjmxlky���Gmf_jZpb_c�fgh`_kl\Z�A�gZ�
au\Z_lky�hlh[jZ`_gb_�o�fgh`_kl\Z�gZlmjZevguo�qbk_e�v� �^������«`�gZ�A, o: v 
� A�>�@��IZjm���,o���[m^_f�gZau\Zlv�dhgkljmdlb\guf�ij_^klZ\e_gb_f�\_ebqbgu�
�� �dhgkljmdlb\ghc�kbkl_fhc� >�@���Z�gmf_jZpbx�o –�dhgkljmdlb\guf�qbkeh\uf�
ij_^klZ\e_gb_f��dhgkljmdlb\baZpb_c�>�@���_keb�kms_kl\m_l�oZjZdl_jbklbq_kdb_�

h[s_j_dmjkb\gu_� nmgdpbb� PN
0,P

N
1,…,PN

n� kh� agZq_gbyfb� \h� fgh`_kl\_� ^���`��

h[s_j_dmjkb\gu_�nmgdpbb�rN
1,…,rN

m�b�gZlmjZevgu_� qbkeZ� c
N

0, cN
1�� k

N
2�«� lZ�

db_��qlh� 
1. P�i(oa1,…, oami) � (PN

i(a1,…,ami) = 1), i = 0,1,…,n; 
2. r�j(oa1,…, oamj) � orN

j (a1,…,amj), j = 1,…,m; 
3. c�l  = ocN

l, l � I. 
Dhgkljmdlb\gh_�qbkeh\h_�ij_^klZ\e_gb_�o�ZgZeh]bqgh�rdZe_��lhevdh�\f_klh�

qbkeh\uo�hlghr_gbc��hi_jZpbc�b�dhgklZgl�bkihevamxlky�h[s_j_dmjkb\gu_�

nmgdpbb�b�gZlmjZevgu_�qbkeZ��Dhgkljmdlb\ghc�qbkeh\hc�kbkl_fhc�y\ey_lky�

kbkl_fZ�Z = <v;:N>, :N = {PN
0,P

N
1,…,PN

n, r
N

1,…,rN
m, cN

0, c
N

1��k
N

2�«`�Knhjfm�

ebjm_f�ijh[e_fu�kms_kl\h\Zgby��_^bgkl\_gghklb�b�Z^_d\Zlghklb�^ey�dhgkl�

jmdlb\gh]h�qbkeh\h]h�ij_^klZ\e_gby� 
2.1. Ijh[e_fZ�kms_kl\h\Zgby�����>hdZaZlv��qlh�^ey�ex[hc�kbkl_fu�Z 

kms_kl\m_l�dhgkljmdlb\gh_�qbkeh\h_�ij_^klZ\e_gb_�� 
>ZggZy�nhjfmebjh\dZ�ij_^ty\ey_l�^h\hevgh�kbevgu_�lj_[h\Zgby�d�l_h�

jbb� 7�� ;he__� keZ[hc�� gh� lZd`_� ijZdlbq_kdb� bgl_j_kghc� y\ey_lky� ke_^mxsZy�

nhjfmebjh\dZ�ijh[e_fu�kms_kl\h\Zgby��Imklv�� –�kbkl_fZ�Zdkbhf� l_hjbb� 7��
�* –� kh\hdmighklv� wj[jZgh\uo� nhjf� ij_^eh`_gbc� �� �kdme_fbaZpby� � [9, 
k����@��� f1,f2,… –� kbf\heu� kdme_fh\kdbo�nmgdpbc��Hij_^_ebf� kb]gZlmjm��* = 
��{f 1,f2�«`��Kdme_fh\kdhc�h[hehqdhc��*(X��ih^fgh`_kl\Z�X � ½�*½�kbkl_fu�

�* � AC(�*
�� kb]gZlmju��*

� gZau\Z_lky� ih^kbkl_fZ� kbkl_fu��*
�� ihjh`^_ggZy�

ih^fgh`_kl\hf�X��Fh`gh�^hdZaZlv� >�@��qlh��*(X) � AC(�*
�� �^ey�ex[h]h�ih^�

fgh`_kl\Z�X � ½�*½. 
Ijh[e_fZ�kms_kl\h\Zgby�� ���>hdZaZlv��qlh�^ey�ex[hc�\_ebqbgu��* � 

AC(�*
��kb]gZlmju��*

�b�ex[h]h�dhg_qgh]h�ih^fgh`_kl\Z�X � ½�*½�kdme_fh\�

kdZy�h[hehqdZ��*(X��bf__l�dhgkljmdlb\gh_�qbkeh\h_�ij_^klZ\e_gb_� 
2.2. Ijh[e_fZ�_^bgkl\_gghklb��?_�fh`gh�jZa[blv�gZ�^\_�qZklb��I_j\Zy�

k\yaZgZ�k�kms_kl\h\Zgb_f�g_�k\h^bfuo�^jm]�d�^jm]m�ihkj_^kl\hf�wnn_dlb\gh]h�

hlh[jZ`_gby� �g_Z\lhwd\b\Ze_glguo� >�@��dhgkljmdlb\guo�qbkeh\uo�ij_^klZ\e_�

gbc��<�>��@�ihdZaZgh��qlh�qbkeh�g_Z\lhwd\b\Ze_glguo�dhgkljmdlb\baZpbc�fh`_l�

[ulv� ex[uf�� G_Z\lhwd\b\Ze_glgu_� dhgkljmdlb\gu_� qbkeh\u_� ij_^klZ\e_gby�

ijbgpbibZevgh�jZaebqgu��ihwlhfm�g_h[oh^bfh�mqblu\Zlv�\hafh`guc�ijhba\he�

\�\u[hj_�h^ghc�ba�gbo�� 
Ijh[e_fZ� _^bgkl\_gghklb�:��>ey� dZ`^hc� \_ebqbgu�� = <A; :�> � 

ACv(T�� hij_^_eblv� qbkeh� g_Z\lhwd\b\Ze_glguo� dhgkljmdlb\guo� qbkeh\uo�
ij_^klZ\e_gbc�� 



<lhjZy�qZklv�ijh[e_fu�_^bgkl\_gghklb�lZd�`_��dZd�b�\�kemqZ_�qbkeh\uo�

ij_^klZ\e_gbc�� k\yaZgZ� k� ijhba\hehf� \� \u[hj_� h^gh]h� ba� Z\lhwd\b\Ze_glguo�

dhgkljmdlb\guo�qbkeh\uo�ij_^klZ\e_gbc� 
Ijh[e_fZ� _^bgkl\_gghklb� ;�� >ey� dZ`^hc� \_ebqbgu�� = <A; :�> � 

ACv�7�� hij_^_eblv� \k_� deZkku� Z\lhwd\b\Ze_glguo� dhgkljmdlb\guo� qbkeh\uo�

ij_^klZ\e_gbc� 
2.3. Ijh[e_fZ�Z^_d\Zlghklb��HgZ�lZd`_�jZa[b\Z_lky�gZ�^\_�qZklb�\�aZ�

\bkbfhklb� hl� lh]h�� dZdhc� ijhba\he� \� \u[hj_� dhgkljmdlb\guo� qbkeh\uo�

ij_^klZ\e_gbc�gm`gh�mqblu\Zlv� 
Ijh[e_fZ�Z^_d\Zlghklb�:��<u[hj�deZkkZ�Z\lhwd\b\Ze_glguo�qbkeh\uo�

ij_^klZ\e_gbc�^he`_g�mqblu\Zlv�bf_xsb_ky�agZgby�L� 
Ijh[e_fZ�Z^_d\Zlghklb�;��Qbkeh\u_�ml\_j`^_gby�^he`gu�[ulv�bg\Z�

jbZglgu� hlghkbl_evgh� \u[hjZ� h^gh]h� ba� Z\lhwd\b\Ze_glguo� dhgkljmdlb\guo�

qbkeh\uo�ij_^klZ\e_gbc� 
 

���<aZbfhk\yav�dhgkljmdlb\gh]h�b�qbkeh\h]h�ij_^klZ\e_gbc�� 
 
Ij_^iheh`bf�� qlh� ^ey� g_dhlhjhc� \_ebqbgu�� hibku\Z_fhc� l_hjb_c� L��

j_r_gu� ijh[e_fu� kms_kl\h\Zgby�� dZd� ^ey� qbkeh\h]h�� lZd� b� dhgkljmdlb\gh]h�

qbkeh\h]h�ij_^klZ\e_gbc��Imklv�� –�\u[jZggZy�qbkeh\Zy�kbkl_fZ��� � AC�(T) 
–�\_ebqbgZ�b�P –�rdZeZ��Ba�j_r_gby�ijh[e_fu�kms_kl\h\Zgby�dhgkljmdlb\gh]h�

qbkeh\h]h�ij_^klZ\e_gby�ke_^m_l��qlh�^ey�ex[hc�g_�[he__�q_f�kq_lghc�\_ebqb�

gu� �v � ACv(T�� y\eyxs_cky� ih^kbkl_fhc� \_ebqbgu� � (�v���� kms_kl\m_l�

dhgkljmdlb\gh_�qbkeh\h_�ij_^klZ\e_gb_�o: v � £�v£��JZkkfhljbf�h[jZa�P(�v) 
\_ebqbgu��v�ijb�_]h�hlh[jZ`_gbb�\�qbkeh\mx�kbkl_fm����LZd�dZd�ih^kbkl_fZ�
�v�kh^_j`bl�\k_�dhgklZglu�c

�
l, l � I�b�aZfdgmlZ�hlghkbl_evgh�hi_jZpbc��lh�ba�

hij_^_e_gby�rdZeu�ke_^m_l��qlh�hlh[jZ`_gb_�P: �v � ��lZd`_�y\ey_lky�rdZehc�

\_ebqbgu��v��Ihwlhfm�^ey�dZ`^hc�ih^kbkl_fu��v � ACv(T��ex[hc�ba�\_ebqbg�
� � AC�(T), �v���kms_kl\m_l��dZd�dhgkljmdlb\gh_�o��lZd�b�qbkeh\h_�P�ij_^�

klZ\e_gb_�\_ebqbgu��JZkkfhljbf�hlh[jZ`_gb_�Po: v � P(�v���Ba�hij_^_e_gbc�

rdZeu�b�dhgkljmdlb\gh]h�qbkeh\h]h�ij_^klZ\e_gby�ke_^m_l��qlh�iZjZ��P(�v),Po) 
y\ey_lky� dhgkljmdlb\guf� ij_^klZ\e_gb_f� qbkeh\h]h� ij_^klZ\e_gby� P(�v�� \_�

ebqbgu� ��v���Ihwlhfm�^ey�\_ebqbg��v � ACv(T), �v��, � � AC�(T��kms_kl�

\mxl� dhgkljmdlb\gh_� qbkeh\h_� ij_^klZ\e_gb_� o� qbkeh\h_� ij_^klZ\e_gb_� P� b�
dhgkljmdlb\gh_�ij_^klZ\e_gb_�Po�qbkeh\h]h�ij_^klZ\e_gby�P(�v). 

 
���Ijbf_ju�dhgkljmdlb\guo�ij_^klZ\e_gbc�\_ebqbg�� 

 
����� JZkkfhljbf� ebg_cguc� ihjy^hd�� AgZgby�L� h� ebg_cghf� ihjy^d_� kh�

^_j`Zl�Zdkbhfu�Zglbkbff_ljbqghklb��iheghlu�b�ljZgablb\ghklb��Ebg_cgufb�

ihjy^dZfb�y\eyxlky��gZijbf_j��[Zeevgu_�\_ebqbgu�b�\_ebqbgu�lbiZ�©qbkehª��

qbkeh�jZ[hqbo�gZ�ij_^ijbylbb��qbkeh�Z\lhdZlZkljhn��qbkeh�[jZdh\�beb�jZa\h�

^h\�b�l�^��AgZq_gbyfb�fgh]bo�lZdbo�\_ebqbg�y\eyxlky�gZlmjZevgu_�qbkeZ��ih�

wlhfm�bo�_kl_kl\_gguf�qbkeh\uf�ij_^klZ\e_gb_f�fh`_l�[ulv�dhgkljmdlb\gh_�

qbkeh\h_�ij_^klZ\e_gb_��LZdb_�\_ebqbgu�m^h\e_l\hjyxl�ke_^mxs_c�Zdkbhf_� 
:dkbhfZ����Ex[Zy�h]jZgbq_ggZy�k\_jom��kgbam��ihke_^h\Zl_evghklv�a1 < 

a2 < a3 < … < a (a < … < a3 < a2 < a1) dhg_qgZ. 
H[hagZqbf� l_hjbx�ebg_cgh]h�ihjy^dZ�L�\f_kl_�k�Zdkbhfhc� ��q_j_a�71. 

Ba\_klgh��qlh�ex[hc�ebg_cguc��gh�g_�[he__�q_f�kq_lguc�ihjy^hd��m^h\e_l\h�



jyxsbc�l_hjbb�71��\eh`bf�\�fh^_ev��v; �!��Hlkx^Z�ke_^m_l�j_r_gb_�ijh[e_�

fu� kms_kl\h\Zgby� dhgkljmdlb\gh]h� qbkeh\h]h� ij_^klZ\e_gby� ^ey� ebg_cguo�

ihjy^dh\�71. 
Ij_^eh`_gb_����Ex[hc�ebg_cguc�ihjy^hd�� � ACv(T1��bf__l�dhgkljmd�

lb\gh_�qbkeh\h_�ij_^klZ\e_gb_� 
Dhgkljmdlb\gufb�qbkeh\ufb�ij_^klZ\e_gbyfb�fh]ml�kem`blv�h[uqgu_�

kihkh[u�gmf_jZpbb�agZq_gbc�wlbo�\_ebqbg� 
JZkkfhljbf�ebg_cgu_�ihjy^db��m^h\e_l\hjyxsb_�Zdkbhf_�iheghlu� 
:dkbhfZ 2. �a,b,�c(a < c < b). 
H[hagZqbf�q_j_a�L2� l_hjbx�ebg_cgh]h�ihjy^dZ�L�\f_kl_�k�Zdkbhfhc� ���

Ijbf_jZfb�iheguo�ebg_cguo�ihjy^dh\��m^h\e_l\hjyxsbo�L2��y\eyxlky�nbab�

q_kdb_�\_ebqbgu��bkihevam_fu_�\�g_nbabq_kdbo�h[eZklyo��GZijbf_j��\_ebqbgu�

l_fi_jZlmju��^Z\e_gby�� \_kZ� q_eh\_dZ�� jZkkfZljb\Z_fu_� k�f_^bpbgkdhc� lhqdb�

aj_gby��beb�l_fi_jZlmju��hk\_s_gghklb��\eZ`ghklb�ihq\u��jZkkfZljb\Z_fu_�k�

k_evkdhohayckl\_gghc� lhqdb� aj_gby�� >ey� wlbo� \_ebqbg� hi_jZpby� keh`_gby�

�bf_xsZy� kfuke� k� nbabq_kdhc� lhqdb� aj_gby�� kfukeZ� g_� bf__l��Hkfuke_ggh�

lhevdh� hlghr_gb_� ihjy^dZ�� y\eyxs__ky� iheguf� ebg_cguf� ihjy^dhf�� LZdhc�

ihjy^hd�_kl_kl\_ggh�ij_^klZ\eylv�g_�^_ckl\bl_evgufb��Z�jZpbhgZevgufb�qbk�

eZfb��Ihemqbf�dhgkljmdlb\gh_�qbkeh\h_�ij_^klZ\e_gb_�iheguo�ebg_cguo�ih�

jy^dh\��bkihevamy�jZpbhgZevgu_�qbkeZ��Ba\_klgh��qlh�ex[hc�iheguc��g_�[he__�

q_f�kq_lguc�ebg_cguc�ihjy^hd�� � ACv(T2��bahfhjn_g�h^ghfm�ba�bgl_j\Zeh\�

�������>����������@��>���@�fgh`_kl\Z�jZpbhgZevguo�qbk_e� 
Ij_^eh`_gb_� ���Ex[hc�iheguc�ebg_cguc�ihjy^hd�� � ACv(T2��bf__l�

dhgkljmdlb\gh_�qbkeh\h_�ij_^klZ\e_gb_� 
Ijbf_jZfb� dhgkljmdlb\guo� qbkeh\uo� ij_^klZ\e_gbc� fh]ml� kem`blv�

]jZ^Zpbb�rdZe�ijb[hjh\��baf_jyxsbo�wlb�\_ebqbgu� 
JZkkfhljbf�^_j_\vy�–�j_ne_dkb\gu_��Zglbkbff_ljbqgu_��ljZgablb\gu_�

ihjy^db��m^h\e_l\hjyxsb_�ke_^mxs_c�Zdkbhf_� 
:dkbhfZ 3. �a,b,c( c � a & c � b { a � b � b � a ) 
H[hagZqbf� l_hjbx� ^_j_\v_\� q_j_a�L3��Dhg_qgufb� ^_j_\vyfb� hibku\Z�

xlky�lZdb_�\_ebqbgu��dZd�^he`ghklv��aZgbfZ_fh_�f_klh��\�^_j_\_�jZ[hqbo�f_kl�

g_dhlhjhc�hj]ZgbaZpbb���b_jZjobq_kdb_�\_ebqbgu�b�l�^��Dhg_qgu_�^_j_\vy�\k_�

]^Z� dhgkljmdlb\babjm_fu�� ihwlhfm� j_r_gb_� ijh[e_fu� kms_kl\h\Zgby� dhgkl�

jmdlb\gh]h�qbkeh\h]h�ij_^klZ\e_gby�k\h^blvky�d�ihkljh_gbx�ijhklhc�b�m^h[�

ghc�dhgkljmdlb\baZpbb��ijbf_gbfhc�d�ex[hfm�dhg_qghfm�^_j_\m��Ijbf_j�lZ�

dh]h�dhgkljmdlb\gh]h�qbkeh\h]h�ij_^klZ\e_gby�ijb\_^_g�gZ�jbkmgd_��� 
?keb�m�^_j_\Z�g_kdhevdh�dhjg_\uo�\_jrbg��lh�hgb�gmf_jmxlky�qbkeZfb�

����������<_jrbgZf�^_j_\Z� �agZq_gbyf�\_ebqbgu�� khihklZ\eyxlky�gZ[hju�gZlm�

jZevguo�qbk_e�a = o(<na
1,…, na

k>), b = o(<nb
1,…, nb

m!���Ih�qbkeZf�ba�gZ[hjZ�e_]�

dh�hij_^_ey_lky�hlghr_gb_�ihjy^dZ�f_`^m�D�b�E� 
 
 
 
 
 
 
 
 
 
 



 
   
 
 
 
 
 
 
 
 
            
 

����������jbk��� 
AZdhghf_jgu_� k\yab� f_`^m� dhgkljmdlb\gufb� qbkeh\ufb� ij_^klZ\e_�

gbyfb�lZd`_�^he`gu�aZ^Z\Zlvky�h[s_j_dmjkb\gufb�nmgdpbyfb��GZijbf_j��aZ�

dhghf_jgZy�k\yav�f_`^m�^j_\h\b^gufb�\_ebqbgZfb�–�aZgbfZ_fh_�f_klh��^he`�
ghklv��[Zeevgufb�\_ebqbgZfb�–�kl_i_gv��a\Zgb_��ihegh�ebg_cgh�mihjy^hq_gghc�
\_ebqbghc�–�aZjieZlZ��hij_^_ey_lky�aZdhgh^Zl_evkl\hf�b�fh`_l�[ulv�ij_^klZ\�
e_gZ�h[s_j_dmjkb\ghc�nmgdpb_c� 

 
���Dhgkljmdlb\gu_�baf_jbl_evgu_�ijhp_^mju��l_klu�b�Zgd_lu�� 
 
RdZeu�P: � o ��ijZdlbq_kdb�j_Zebamxlky�\�\b^_�rdZe�ijb[hjh\��\_kh\��

ebg_cdb�� l_jfhf_ljZ���Dhgkljmdlb\baZpbb� o� lZd`_�fh]ml�j_Zebah\u\Zlvky�dZd�
ihdZaZgby�g_dhlhjuo�baf_jbl_evguo�ijhp_^mj��\�qZklghklb�l_klbjh\Zgby��Zgd_�

lbjh\Zgby�� h[ke_^h\Zgby� b� l�^��Ij_^iheh`bf�� qlh� gZk� bgl_j_km_l� hlghr_gb_�

ij_^ihql_gby�g_dhlhjhc�\_ebqbgu�� = <A; �!��dhwnnbpb_glZ�bgl_ee_dlmZev�

ghklb�� m^h\e_l\hj_gghklb� jZ[hlhc�� l_fi_jZlmjZ�� b� kihkh[� ijyfh]h� baf_j_gby�

hlghr_gby�ij_^ihql_gby���^hjh]��g_m^h[_g��lj_[m_l�[hevrh]h�\j_f_gb�b�l�^��

>ey�[he__�ijhklh]h�b�[ukljh]h�baf_j_gby�wlh]h�hlghr_gby�jZajZ[Zlu\Z_lky�b�

bkihevam_lky� l_kl� �Zgd_lZ�� h[ke_^h\Zgb_��� Ijbf_g_gb_� l_klZ� d� bkiulm_fhfm�

�j_kihg^_glm��[hevghfm��^Z_l�^ey�g_dhlhjh]h�agZq_gby�a � A�\_ebqbgu���gZ[hj�
hl\_lh\�\�\b^_�g_dhlhjhc�ihke_^h\Zl_evghklb�gZlmjZevguo�beb�jZpbhgZevguo�

qbk_e��na
1,…, na

k!��?keb�ih�j_amevlZlZf�l_klZ�^ey�ex[uo�^\mo�agZq_gbc�a,b � A 
\_ebqbgu���fh`gh�wnn_dlb\gh�hij_^_eblv�hlghr_gb_�ij_^ihql_gby 

a � b ~ PN(<na
1,…, na

k>,<nb
1,…, nb

l>) 
gZijbf_j�� ih^kqblu\Zy� kmffm� [Zeeh\�� \a\_r_ggh_� kj_^g__�� dh^bjmy� hl\_lu� b�

l�^����lh�hlh[jZ`_gb_��: <na
1,…, na

k> � a��hkms_kl\ey_fh_�l_klhf��b�[m^_l�dhg�

kljmdlb\guf�qbkeh\uf�ij_^klZ\e_gb_f�\_ebqbgu�� = <A; �!��KZfZ�ijhp_^mjZ�

l_klbjh\Zgby� �Zgd_lbjh\Zgby�� h[ke_^h\Zgby�� [m^_l� dhgkljmdlb\ghc� baf_jb�

l_evghc�ijhp_^mjhc�kh�agZq_gbyfb�\b^Z��na
1,…, na

k>. 
 Ijbf_jhf� lZdh]h� hlghr_gby� ij_^ihql_gby� b� khhl\_lkl\mxs_]h� l_klZ�

y\ey_lky�hlghr_gb_�ij_^ihql_gby�f_`^m�h^ghk_f_cgufb�^hfZfb�>���k����@� 
 Bkihevah\Zgb_�l_klZ�^ey�dhgkljmdlb\gh]h�baf_j_gbc�g_dhlhjhc�\_ebqb�

gu�fh`_l�[ulv�h[hkgh\Zgh�j_r_gb_f�ke_^mxs_c�aZ^Zqb��Imklv�aZ^Zgh�g_dhlh�

jh_�hlghr_gb_�ij_^ihql_gby���\_ebqbgu�� = <A; �!��h[eZ^Zxs__�k\hckl\Zfb�

L� �m^h\e_l\hjyxs__� ZdkbhfZf� qZklbqgh]h� ihjy^dZ�� lhe_jZglghklb�� j_r_lhd���

Lj_[m_lky� j_rblv� ijh[e_fm� kms_kl\h\Zgby� dhgkljmdlb\gh]h� qbkeh\h]h� ij_^�

klZ\e_gby�o�^ey�ex[hc�\_ebqbgu�� � ACv(T��b�aZl_f�^ey�^Zgghc�gZf�\_ebqbgu��
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��jZajZ[hlZlv�l_kl��baf_jyxsbc�__�dhgkljmdlb\gh_�qbkeh\h_�ij_^klZ\e_gb_�o. 
Fu�g_�fh`_f�kjZam�kljhblv�dhgkljmdlb\gh_�qbkeh\h_�ij_^klZ\e_gb_�o�^ey�bk�
oh^ghc�\_ebqbgu����lZd�dZd�hgZ�ba\_klgZ�gZf�lhevdh�k\hbfb�ZdkbhfZfb��kh^_j�
`Zsbfbky�\�L��Ihwlhfm�j_rblv�ijh[e_fm�kms_kl\h\Zgby�dhgkljmdlb\gh]h�qb�

keh\h]h�ij_^klZ\e_gby�gm`gh�hibjZykv�gZ�ACv(T). 
 <� jZ[hl_� ihemq_gu� dhgkljmdlb\gu_� qbkeh\u_� ij_^klZ\e_gby� ebrv� ^ey�

ijhkl_crbo� \_ebqbg�� Dhgkljmdlb\gu_� qbkeh\u_� ij_^klZ\e_gby� dhg_qguo� j_�

r_lhd�ihemq_gu�<�N�Gh\bdh\uf��>Zevg_cr__�ihkljh_gb_�dhgkljmdlb\guo�qb�

keh\uo�ij_^klZ\e_gbc�fh`_l�[ulv� klbfmebjh\Zgh�ijbf_g_gb_f�ijh]jZffghc�

kbkl_fu�eh]bq_kdh]h�ZgZebaZ�^Zgguo�E:>:� 
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