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�aZ\bkyl�hl�τ �b�[_ajZaf_jguo�iZjZf_ljh\��bf_�

xl�]jhfha^dbc�\b^�b�a^_kv�g_�ijb\h^ylky��Khhl\_lkl\mxsb_�oZjZdl_jb�

klbq_kdb_� mjZ\g_gby� y\eyxlky� [bdm[bq_kdbfb� b� dhjgb� bo�fh]ml� [ulv�

gZc^_gu�k�ihfhsvx�nhjfme�DZj^Zgh��:gZeba�h[gZjm`b\Z_l��qlh�bf__l�

ky�iZjZ�^_ckl\bl_evguo�dhjg_c�k�ijhlb\hiheh`gufb�agZdZfb�b�^\_�iZ�

ju� dhfie_dkgh� khijy`_gguo� dhjg_c��H[hagZqbf� bo� , , , 321 lll ±±± � ^ey�

(35), (36), , , , 321 bbb ±±± � ^ey� ����� b� , , , 321 ggg ±±± � ^ey� ������ ]^_�

0g , , 111 >bl ��b� )3,2(   , , =igdl iii �bf_xl�iheh`bl_evgu_�^_ckl\bl_evgu_�

qZklb� 
<�khhl\_lkl\bb�k�ijh\_^_gguf�ZgZebahf�j_r_gby�mjZ\g_gbc������–

�����ij_^klZ\eyxlky�\�\b^_ 
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Mqblu\Zy� khhlghr_gby� ������ ������ ������ ������ Z� lZd`_� nhjfmeu�

22 xWDM ∂∂= � b� 33 xWDQ ∂∂= �� ihke_� g_keh`guo� ij_h[jZah\Zgbc�

fh`gh�ihemqblv�\ujZ`_gby�^ey�jZ^bZevguo�i_j_f_s_gbc��ba]b[Zxsbo�

fhf_glh\�b�i_j_j_au\Zxsbo�kbe�\�ijhkljZgkl\_�h[jZah\�bgl_]jZevgh]h�

ij_h[jZah\Zgby�EZieZkZ�q_j_a�g_ba\_klgu_�ihklhyggu_� ) 18,1(  )( =iCi τ . 
Ijb\_^_f�a^_kv�\ujZ`_gby�^ey�jZ^bZevguo�i_j_f_s_gbc��ba]b[Zxsbo�

fhf_glh\�b�i_j_j_au\Zxsbo�kbe�\�h[eZklb�\klZ\db�Ω  
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Ih^klZ\eyy�\ujZ`_gby�^ey�^Z\e_gby�b�jZ^bZevgh]h�i_j_f_s_gby�\�

mkeh\by� khijy`_gby� ����–������ijboh^bf� d� kbkl_f_� ��� Ze]_[jZbq_kdbo�
mjZ\g_gbc� ^ey� hij_^_e_gby� ) 18,1(  )( =iCi τ �� >Ze__� [ueZ� jZajZ[hlZgZ�

dhfivxl_jgZy�ijh]jZffZ�^ey�\uqbke_gby�g_ba\_klguo�dhwnnbpb_glh\�

) 18,1(  )( =iCi τ �b�hij_^_e_gby�\�ijhkljZgkl\_�bah[jZ`_gbc�ij_h[jZah�

\Zgby�EZieZkZ�qbke_gguo�agZq_gbc�^Z\e_gby��jZ^bZevguo�i_j_f_s_gbc��

ba]b[Zxsbo�fhf_glh\�b�i_j_j_au\Zxsbo�kbe��Z�lZd`_�qbke_ggh]h�h[�

jZs_gby�bgl_]jZevgh]h�ij_h[jZah\Zgby�EZieZkZ��hkgh\Zggh]h�gZ�ij_^�

klZ\e_gbb�bkdhfuo�nmgdpbc�\�jy^u�Nmjv_��LZdbf�h[jZahf�[ueb�ihem�

q_gu�bkdhfu_�j_r_gby�  , ),(ˆ1 τxp �� � �S [ τ �� �  , ),(ˆ 2 τxp Z [
�
� � �τ �� �Z [� � �τ �� �  

Z [
�
� � �τ �� � P [

�
� � �τ �� � P [� � �τ �� � P [

�
� � �τ �� �  T [

�
� � �τ �� �  T [� � �τ �� �  T [

�
� � �τ � . 

Qbke_ggh_�j_r_gb_�ihemq_gh�^ey�bfimevkZ�^Z\e_gby�\b^Z 
 

                              ,e5.0)( t-2 αAttf =             .103  ,105.4 36 −− ⋅=⋅= αA     
 

;_ajZaf_jgZy� nmgdpby� )(tf � \u[jZgZ� koh^ghc� k� j_Zevguf� imevkh\uf�

bfimevkhf�>�@�lZd��qlh�__�fZdkbfmf�khhl\_lkl\m_l�kbklhebq_kdhfm�^Z\�

e_gbx� 3105⋅  2
fH ��ijh^he`bl_evghklv�\h�\j_f_gb�khhl\_lkl\m_l��k_d��

Z�fZdkbfmf�jZkiheh`_g�gZ�����k_d�hl�gZqZeZ�dhhj^bgZl��;ueh�bkke_^h\Z�

gh� jZkij_^_e_gb_� jZ^bZevgh]h� i_j_f_s_gby�� ba]b[Zxsbo�fhf_glh\� b�

i_j_j_au\Zxsbo�kbe�\^hev�ijhkljZgkl\_gghc�dhhj^bgZlu� [�� . 
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Jbk�� JZkij_^_e_gb_ jZ^bZevgh]h kf_s_gby� ba]b[Zxsbo fhf_glh\ b i_j_j_�

au\Zxsbo kbe \^hev ijhkljZgkl\_gghc dhhj^bgZlu  
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GZ�jbk���ij_^klZ\e_gh�jZkij_^_e_gb_�jZ^bZevgh]h�kf_s_gby��ba�

]b[Zxsbo�fhf_glh\�b�i_j_j_au\Zxsbo�kbe�\h�\klZ\d_�   5,20 ≤≤ x �b��__��

hdj_klghklb�   45,1 ≤≤− x �^ey�ke_^mxsbo�agZq_gbc�[_ajZaf_jguo�iZjZ�

f_ljh\��  ;1.0/ 11 == ahξ  �� �ρ ρ ρ ρ
�

��� � � �I I= =  0.1//  121 == EEEE ��IZ�

jZf_lju� 112 /   ,/ hhhh �b� 112 /   ,/ aaaa �\Zjvbjmxlky� 
Bkke_^h\Zehkv�\ebygb_�baf_g_gby�lhesbgu�\klZ\db�hlghkbl_evgh�

lhesbgu� hkgh\gh]h� h[hehqdb��GZ� jbk���Z�� [�� \�� \_ebqbgu� ijbgbfZxl�

agZq_gby� 9.0 1 =hh � �kiehrgZy� ebgby��� ���� �imgdlbj��� 0.1 12 =hh � ijb�

ihklhygghf� jZ^bmk_� kj_^bgghc�ih\_joghklb� 0.1112 == aaaa �^ey�fh�

f_glh\� \j_f_gb� 3000,2500=t � �bg^_dku� ��� ����Ijb� 9.0 1 =hh � \� [he__�

lhgdhc�h[hehqd_�mqZkldZ�\klZ\db�jZ^bZevgu_�kf_s_gby� �jbk���Z��[hev�

r_�� q_f� \�^jm]bo� qZklyo� h[hehqdb��B�gZh[hjhl�� �ijb 0.1 1 =hh � [he__�

lheklZy�\klZ\dZ�^_nhjfbjm_lky�f_gvr_��q_f�h[hehqdZ�\�p_ehf��<�f_klZo�

kludZ�\hagbdZxl�ba]b[Zxsb_�fhf_glu��^hklb]Zxsb_�\_ebqbgu�ihjy^dZ�
3103 −⋅ ��jbk���[���b�i_j_j_au\Zxsb_�kbeu��^hklb]Zxsb_� 2105 −⋅ ��jbk��1\). 

<b^gh�� qlh� jZkij_^_e_gb_� )( xw , )(xm � b� )(xq � \� hdj_klghklyo� kludh\�

\klZ\db�k�h[hehqdhc�g_�kbff_ljbqgh�hlghkbl_evgh�k_j_^bgu�\klZ\db��\�

q_f�b�ijhy\ey_lky�\ebygb_�bfimevkZ�^Z\e_gby��jZkij_^_e_ggh]h�\^hev�

ijhkljZgkl\_gghc�dhhj^bgZlu� 
>Ze__� [ueh� bkke_^h\Zgh� \ebygb_� baf_g_gby� jZ^bmkZ� kj_^bgghc�

ih\_joghklb�\klZ\db�hlghkbl_evgh�jZ^bmkZ�kj_^bgghc�ih\_joghklb�hk�

gh\ghc� h[hehqdb�� GZ� jbk���]�^�_�� \_ebqbgu� ijbgbfZxl� agZq_gby�

9.01 =aa ��kiehrgZy�ebgby��������imgdlbj��� 0.112 =aa �ijb�ihklhygghc�

lhesbg_� h[hehqdb� 0.1112 == hhhh � ^ey� fhf_glh\� \j_f_gb�

3000,2500,2000=t � �bg^_dku� ��� ��� ����Bg^_dkhf� ��h[hagZq_gu�djb\u_��

khhl\_lkl\mxsb_� klZlbq_kdhfm� khklhygbx� ^h� ijhoh`^_gby� bfimevkZ�

^Z\e_gby��DZd�b�ke_^h\Zeh�h`b^Zlv��ijb� 1.1,9.01 =aa �jZ^bZevgu_�kf_�

s_gby� �jbk�� �]�� \� h[eZklb� \klZ\db� baf_gyxlky� gZ� 1.0 # � hlghkbl_evgh�

kf_s_gbc�\�h^ghjh^ghc�h[hehqd_�ijb�ijhoh`^_gbb�ih�g_c�bfimevkZ��<�

f_klZo�kludZ�\klZ\db�k�hkgh\ghc�h[hehqdhc�\hagbdZxl�ba]b[Zxsb_�fh�

f_glu�� ^hklb]Zxsb_� \_ebqbgu� ihjy^dZ� 2106 −⋅ � �jbk�� �^��� b� i_j_j_au�

\Zxsb_�kbeu��^hklb]Zxsb_� 1107 −⋅ ��jbk���_���wlb�\_ebqbgu�ijZdlbq_kdb�

jZ\gu�khhl\_lkl\mxsbf�\_ebqbgZf�\�klZlbq_kdhf�khklhygbb��Ke_^h\Z�

l_evgh��\deZ^�^bgZfbq_kdh]h�khklhygby�gZ�ihjy^hd�f_gvr_�lh]h��dhlh�

juc�khhl\_lkl\m_l�klZlbq_kdhfm�khklhygbx�h[hehqdb�kh�\klZ\dhc�k�jZ�

^bmkhf�kj_^bgghc�ih\_joghklb��hlebqguf�hl�jZ^bmkZ�hkgh\gh]h�khkm^Z�
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Wlhl�nZdl�gZoh^blky�\�iheghf�khhl\_lkl\bb�k�jZg__�ihemq_gguf��

ZgZeh]bqguf�\u\h^hf�\��aZ^Zq_�h�ijhoh`^_gbb�bfimevkZ�^Z\e_gby�f_klZ�

kludZ�^\mo�ihem[_kdhg_qguo�h[hehq_d��aZiheg_gguo�`b^dhklvx�>�@� 
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