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R� xt�O� QO w xOwtv u��� �Q u� �q�P xm �CU� COG ��y�Dwm x�� �pkF RmQt� x� swUwt VwQ

�Owtv s�y�wN xO�iDU� �R�U �R�i Q�e ��Q� VwQ u��

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

��� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � Cq�kt xawtHt

eA�x� C� w�a 	��D �� X 	HQt xawtHt R� �R�i xawtHt l� � eA O�vm ZQi �� h� QaD
�xOW �R�i Q�e �OwW�t h� QaD Q� R CQwYx� �OwHw CQwY QO� xm �Q � eA CQwYu�� QO �OW��

s�� wo eA
� eA �

Z
x
x eA�x�dxZ
x

eA�x�dx
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CU� xOt� Q� R pwOH QO hrDNt ��ys�tYD ��R�x� u�� R 	��D Q�O�kt �CU�
L��� d� �� ��

a� 	 

a� � �

max
��	

L��� a� � 


�v�Q�� �p p�tDL� �� �wy xOv�� C�a�U QO ��U�vW�wy C�WQ�Ro T�U� Q� xm O�vm ZQi uwvm �
u�W�B 	��D x� xHwD �� �ys�tYD R�� xQ��Nt �OW Oy�wN ���Di� q � 	 � p p�tDL� �� w

Ow� Oy�wN Q� R CQwYx� ����� � 	� ����� � p

L � �� a� �� �� B��� a�

a� 	 
 p� 
q
a� � � �p

R�� xQ��Nt xU��kt �� �CU� Tm �t�v�t s�tYD �a� �va� min
��A

max
��	

L��� a�� � � TB

CQwYu�� Q�e QO w �p � 

 �Qo � CU� R�� s�tYD a� xm OwW�t xH�Dv �a�w a� ��ys�tYD

�Ow� Oy�wN R�� s�tYD a�
ZQi �s� Q�o�t Q�v QO �Q�t� s�tYD x� Q�v �wJQ�J QO ��Q xO�O �� s�tYD xr�Ut p�L
O�vm ZQi u�vJsy �OW�� � pwyHt QDt�Q�B x� xDU��w �p�tDL� �r�oJ 	��D l� f�x� �� O�vm
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�� pwyHt QDt�Q�B ��Q� �QoOQw�Q� l�� s�tYD 	��D l� uDi�� R� CU� CQ��a xO�O �� s�tYD xr�Ut
��x�kv OQw�Q� xr�Ut QO �L��� d�x�� u�� R 	��D CLD ���� u�W�B 	��D w X C�Oy�Wt T�U�Q�
u�� QO �A � % ��va� �CU� Ca��� ���i u�ty p�ta� ���i �s�tYD x� Q�v �wJQ�J QO
Kq�Y� R� TB u�� R� �Pr � �QDt�Q�B ��Q� QoOQw�Q� l� R� CU� CQ��a s�tYD Qy ��wJQ�J

�Owtv s�y�wN xO�iDU� s�tYD 	��D ��Hx� QoOQw�Q�
xm s�t�v d�x� s�tYD u�� R 	��D �Q L��� d�x�� 
 % � D �
 R� 	��D �� h� QaD
�OW�� � Ca��� �ak�w Cr�L xm �t�ovy CU� d�x� s�tYD PN� R� �W�v u�� R �xOvyOu�Wv
s�vm�t h� QaD Q� R CQwYx� �Q d�X�QoOQw�Q� lU� Q 	��D �OQw�Q� xr�Ut l� QO ��� h� QaD

�CU� THr�DU�� n��r Cr�L QO p�QoDv��

R��� d�X�� � EX �L��� d�X��� �

Z
x
L��� d�X��f��x�dx

Qo � s�t�v Tm �t�v�t QoOQw�Q��Q d	 QoOQw�Q� �OQw�Q� xr�Ut l� QO ��� h� QaD
R��� d	� � min

d�D
max
��	

R��� d�X��

d�X�QoOQw�Q� xQ��Nt 	��D �R��� d�X�� w �� u�W�B 	� RwD ���� O�vm ZQi ��� h� QaD
R��� d�X�� ���� Q O�t� CQwYx� ���� u�W�B 	� RwD x� xHwD �� d�X� R�� xQ	�Nt �OW��

�va� �OwW �t h� QaD � x� C�Uv

B��� d�X�� �

Z
�
R��� d�X������d�

�OW�� �	�� h� QaD j�� d�X� QoOQw�Q� R�� xQ��Nt B��� d�X�� O�vm ZQi ��� h� QaD
Qo � s�� wo R�� QoOQw�Q��Q dB�X�QoOQw�Q�

B��� dB�X�� � min
d�D

B��� d�X��

u�W�B 	� RwD ���� �X �iO�YD Q�OQ� p�tDL� �r�oJ 	��D f��x� O�vm ZQi ��	 h� QaD
x �xOy�Wt �� d�X� u�UB R�� xQ��Nt �OW�� d�X� QoOQw�Q� u�� R 	��D L��� d�X�� w ��

OwW�t h� QaD Q� R CQwYx�

r �jX��� d� � E�jX�L��� d�x�� �

Z
�
L��� d�x�����jX�d�

w �CU� ���jX� u�UB 	� RwD 	��D x� C�Uv ���� Q O�t� E�jX��� �u� QO xm

���jX� �
f��x�����

fX�x�
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Q�Okt �R�i u�� R 	��D l� �Q eL 
 %� A �
 F�R�� CQwYx� 	��D Qy ��� h� QaD
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�CU� COG VwQ x� eL��� a� �xOW �R�i Q�e OOa �eL���a� u� QO xm
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u�W�B x� C�Uv �R�iR�� s�tYD aB s�� wo �xO�O uwO� s�tYD xr�Ut l� QO ��� h� QaD
Qo � CU� eL��� a� �R�i u�� R 	��D w ����

er��� aB� � min
a�A

eB��� a�

�O�YDk� ���w� x� xHwD �� �Ovm �Q�Pox��tQU �Q�HD OL�wl� QO Oy�wN�t�YNW �� p�Ft
Cq�L �va� xOv��

�q�� sQwD w �O�YDk� OwmQ ���
�u���B sQwD w �O�YDk� OwmQ ���
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(u���B sQwD w �O�YDk� jvwQ ���

O�� R �Q�Pox��tQU �a� w �UwDt �Q�Pox��tQU �a� �sm �Q�Pox��tQU �a� �s�tYD xU �� �w
�R�i O�Oa� CQwYx� w j�kO�v hrDNt ��ys�tYD R� �W�v u�� R O�vm ZQi �CU� xH�wt

��p�� Q uw�r�t �O�Oa� OL�w� OW�� Q� R pwOH QO �FrFt
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a� �
�� ���T �	�� ��T ���	���T �������T

% � f��� ��� ��� ��gCa������i �wQu�W�B 	��D �C��� QHDT�U�Q� xm O�vmZQiu�vJsy
OW�� Q� R CQwYx�

� �� �� �� ��

���� ��	 ��� �� ��


COG VwQ x� �Q u�� R 	��D Q�O�kt �CUNv �s����� �Q Tm �t�v�t w R�� s�tYD s�y�wN�t
s�vm�t �R�i Q�e

�eL���d� �� �� �� ��

a� ���� ��� 	� 	���
a� 	�

 	� ���� �
a� ���

 	� ��

 �

���� ��	 ��� �� ��


s� Q�O

eB��� a� max
��	

�eL���a�
a� �� 	���
a� ��� 	�


a� ��� ���
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QDt�Q�B ��Q� �QoOQw�Q� l�� s�tYD 	��D l� uDi�� R� CU� CQ��a �R�i u�� R 	��D �x��B Q� s�tYD
�eL��� d�x�� Q�Okt �R�i u�� R 	��D CLD ���� u�W�B 	��D w X C�Oy�Wt T�U�Q� �� pwyHt
QoOQw�Q� d�X� � X�iO�YD Q�eDt p�tDL� �r�oJ 	��D f�x	 �� O�vm ZQi ��� h� QaD
CQwYx� �Q d�X� QoOQw�Q� lU� Q 	��D �OW�� Q�Okt �R�i u�� R 	��D eL��� d�X�� w � ��x�kv

�CU� THr�DU��n��r Cr�L QO p�QoDv�� s�vm�t h� QaD Q� R

eR��� d�X�� � EX ��eL���d�X��
� �

Z
x
�eL���d�X��

f��x�dx

u�ty q�� h� QaD �s� Q�o� Q�v QO xYNWt 	��D �Q C� w�a 	��D Qo � �X�N Cr�L QO �QmPD
�CU� l�Uqm Cr�L QO xQ��Nt 	��D h� QaD

QoOQw�Q� �Q d	 QoOQw�Q� �eL��� d�X�� Q�Okt �R�i u�� R 	��D �� OQw�Q� xr�Ut l� QO ��� h� QaD
Qo � s�t�v �R�i Tm �t�v�t

eR��� d	� � min
d�D

max
��	

eR��� d�X��

d�X� QoOQw�Q� xQ��Nt 	��D � eR��� d�X�� w xOw� � u�W�B �r�oJ ���� Qo � ��� h� QaDeR��� d�X������ Q O�t� CQwYx� ���� u�W�B 	� RwD x� xHwD �� d�X��R�i R�� xQ	�Nt �OW��
OwW �t h� QaD � u�W�B x� C�Uv

eB��� d�X�� �

Z
�

eR��� d�X������d�

�OW�� ��	� h� QaD j��d�X� �R�i R�� xQ��Nt eB��� d�X�� O�vm ZQi ��� h� QaD
Qo � s�� wo �R�i R�� QoOQw�Q� �Q dB�X�QoOQw�Q�

eB��� dB�X�� � min
d�D

eB��� d�X��

u�W�B 	��D ���� w �X �iO�YD Q�eDt p�tDL� �r�oJ 	��D f��x� O�vm ZQi ��� h� QaD
�� d�X� �R�i u�UB R�� xQ��Nt �OW�� d�X� QoOQw�Q� �R�i u�� R 	��D eL��� d�X�� w ��

OwW�t h� QaD Q� R CQwY x� X � x �xOy�Wt

er �jX��� d� � E�jX ��eL���d�x��� �
Z
	
�eL���d�x�����jX�d�
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w �R�i R�� xQ��Nt Q� R �R�i u�� R 	��D �x��B Q� s�y�wN�t �Ov�xOW ZQi � �� ��	 u�vJsy

s� Q�O �s����� �Q d�X� s�tYD �R�i u�UB R�� xQ��Nt

eL��� d�X�� � �L��� d�X��� t�� t��T � L� �� d�X�� � �d�X����� ���

u� QO xm
t� � ��L��� d�X�� � t� � ��L��� d�X��

�� � �� � R��� � �� � �� w
xm s�v�O�t C�aq�� u�� ��

�jX � x � Beta���

nX
i��

xi� n�  �
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i��

xi�

TB

�eL���d�X�� �

�
Z �

��
l�L��� d�X����l�dl

��� � ���L��� d�X��
�


 � �� � ��

 L��� d�X��

�k �

 � �� � ��


 �O�vm ZQi Q�YDN� ��Q��
R�v w

eR��� d�X�� � EXj���eL���d�X��� � kEXj��L��� d�X���

� kfV ar�d�X�� � �EXj��d�X�� ����geB��� d�X�� � E� eR��� d�X�� � kEX�d�X�� ���

u�vJty

er�jx��� d�X�� � kr�jx��� d�X�� � kE�jX� eR��� d�X�� � kr�jx��� d�x��

�
k���

Pn
i�� xi��n�Pn

i�� xi � �

�n� ��  � 	��n� �� ��
�k

�
��
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i�� xi

n� �� 
� d�x�
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�
�
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l�eL��� d�X���l����jX�fX�x�dld�dx

�
	
s

Z
x
fX�x�

Z
�

Z
l
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fX�x�er �jX � �� d�X�� d � D

� EX�er �jX � �� d�X���

�Q er��� d�X��xm �d w OwW�t lJwm R�v eB��� d�X�� �OwW lJwm er��� d�X� Qo � TB
��OQm Oy�wN st�v�t R�v �Q eB��� d�X�� �Ovm st�v�t

	��D xm �Dr�L QO �Q Tm �t�v�t w R�� QoOQw�Q� u�� �x���Q xm s� R�OQB�t x��k wO QmP x� xt�O� QO
�OvyO�t u�Wv �CU� �R�i u�� R

�u�W�B 	� RwD 	��D CLD w eL��� d� �R�i u�� R 	��D �x��B Q� R�� QoOQw�Q� d	O�vm ZQi �� x��k

s�W�� xDW�O Qo � �OW��

eB��� d	� � sup
��	

eR��� d	�X��

�OW���t R�v Tm �t�v�t d	 x�ov�
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sup
��	

eR��� d	� � sup
��	

eR��� d�  d � D
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