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jia ]1 1α >  �1

1

2α α
=

− ≤ −∑j j

P
p

i p i
p

x f �FFF;�0] �� ��FFF�

( , , , , )1 1 1= +… …
ji nX x x x  S�K0 �� �/X��%0]( , ,..., )Pd d d1 2 �
 1�-�-0 D���� ��     @F� 5F�� � �F�'

D
� v"��/.  

H ( @FF� $��FF0  �FF��ij Ka ∉�1≤ −j jx M �FF;�0] �� ��FF�( , , , , , , )2 1 2 11 += +… …j j nX x x x x x 1FF'

2 >X X �( , ,..., )1 2 Pd d d 1�-�-0 D���� �� )$�k'��� (�
 D
� v"��/ @� 5�� � ��'.□  

 �> 10 1HA��
 �0iK�X  t0��� f��d �� �� �E��	
)4 ( �� 1' ����A Y-IZ/ �> $��0)3 ( �F
 o�s    �F-2%/ ��F�'

�FF
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 1N,� @�( , ,..., )PD d d d= 1 2 �
�;�0.  

  

4 (��=JKC�  

4-1 ���* ����* A�� B�1  �)CJ� (��=JKC�( , ,..., )PD d d d= 1 2  

�"@��1 : �> 10 1HA��
 �0MC  ${ , , , }
ki i i iK a a a=

1 2
…:  

1-1-  ����A Y-IZ/  (��/ $�>Fi D����.
 �� o��s�-�' �-2%/ �� ��� $�>:  

)5(     ,         , ,
j j

P
p

p i i
p

f M j kα
=

≤ =∑
1

1 2…
 

  

)6(  ,                , , ,
j

k
p

i p
j

f d p P
=

= =∑
1
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1- 2-  )1=
�.
DΩ( :Y-IZ/ (��/     +�%Fs 1F0 �� ��F��A $�F>( , , , )nX x x x= 1 2 …    �F�� tF0��� fF��d ��

�-�' e��=/                         :  

)7(   , ,j k= 1 2… α α α= + + +…1 2
1 2j j j j

p
pi i i ix f f f  

ijjj KaMx ∉= 

  

�"@��2 ) : 1=
�.
max:DΩ : ( �-�' b�6},,,{ 21 wD XXX …=Ω �> �iX      @F� �F�� 1F' �F-�' �F
��0 ��

 �� R���K'�
 %^*DΩ �-W �� DC> .�� �� �� �DC> ���max:DΩ  �->� ���"]     $�FH0 %F^* +�%Fs 5�� �-` ��

�-�' �
��0 ��.  

2- 1 (φ←I )I 1	�:     �F
 ���F" �� �� �F
��0 �� �FH0 �R���K'�
 �-` %^* �> [���� 1' D
� $�  ��F-� .  ��F	0� ��

φ←I(  

2- 2 ( $��0i ← 1 �/w 1'Ii∉:  

2- 3 ( $��0j i← +1  �/w 1'Ij ∉:  

2-4 ( ���ij XX ≥�� � ���iX  �� R�F��K'�
 �-` %^* @�DΩ   � DFC-�}{ iII ∪← �  1F0 2 .7   � �F���0

  ��� 1���ji XX > �� ���}{ jII ∪←.  

2- 5 (j j← +1.  

2- 6 (iX  $��0 ��?�0 ��
 1N,� @�( , ,..., )pd d d1 2 D
�.  

2- 7 (i i← +1.  

2- 8 (����:.  

  

4-2 ���	
��
��� ������  
  �F-�' b�6q         +�%Fs 1F0 ��?�F0 ��F
 1FN,� �F/, , , qX X X1 2 …   $��F0( , ,..., )PD d d d= 1 2    KF-� � �%FA%


}|{ ii XXXB ≤=  $��0, , ,i q= 1 2… �;�0 .5���0��0  

Pr( ( ) ( , ,..., ))PV x d d d≤ 1 2  
}iXX ≤�iX ��?�0 ��
 @�Pr{ | ( , ,..., )PX d d d= 1 2  

Pr{ { | }} Pr{ }
q

i q
i

X X X B B B
=

= ≤ = 1 2
1
∪ ∪ ∪…∪  

  

1*%�&
��� �R%�; (�* � R%�; 8�� ����
 �8�� 5���g      �F
 �� DF2�� $�F^6 e��F=/ � �KF&
 $�>    $��F0 ��%F/

 1=
�.
Pr{ }qB B B1 2∪ ∪…∪ 10��0��' .B���� �R%�; (�* � R%�; 8�� ��0��' �0:  
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Pr{ } Pr{ } ( ) Pr{ }

( ) Pr{ } ( ) Pr{ }

i j

q i i j
i

q
i j k q

i j k

B B B B B B

B B B B B B

<

< <

= − − −

− − − −

∑ ∑

∑

2
1 2

3
1 2

1

1 1

∪ ∪…∪ ∩

∩ ∩ ⋯ ∩ ∩…∩

  

  

5  ���� 7�N�  
 $��0 �2�k
 ��� ��P = 3 �
 ����� �%;.  

 e<;1 �
 ���� �� �������0 �))�2� 5-0 1<=; @� �>� .   DF A �-FC
 q-F> �5-��%" f=d �0 �� $���s ) ���F / (  1F0t 

)�0� (DC-� ��&
 . �� �-C
 �> �� 5�� ��s     1F0 ��; ���� �� e=" ���0t   ��9F�0 BF�" �� .     1F
 DF
� eF��
 ���F;��6

�>� R�,	�� �0� 10 ��� / �� �� 1	C: � @;�� ����X*� R%I.
 .    DF
� ��F; ��F0 10�F�
 $�>��-	��' �� �>?�' (��/ .

���' f��d �� ��>�-C
 $�>a1 �a3 10 1)-
� f��d �� � �	�' a2  � a4  10 1)-
� D
� ��-:�%> . ����' �> D-6�E

 h%NW @-6��/ �� � �>��-	��' �-�H/ � $��� �� �� �;�� �6��I/ �F
 �F;�0 .     �F�H� �?�F' �� 1	FC0 @F�120   �F���

10��
 $?�' .�
 ���;��6  �>�%W2  �� �� +?%I.
 �� (��' �> �� 1	C0s   1F0t    �F>� R�F,	��( )d d d= = =1 2 3 2 .

    UF-/�/ 1F0 1	FC: � @;�� ����X*� $��� 5/��' �> ���-	��' �> ������220*230*591 ) \�FX/��* b�F** R%Fd(  �

38*52*92 �43*70*125 �50*80*150 �	��
 D
� J0�
 �	
 . $?�' 1	C0 @� �� 5�� ��1  @� ���-	��' @� ��

 $?�' 1	C02 � ��-	��' �� ��  $?�' 1	C0 @�3 �
 �A ���-	��' 1
 ��  ��-�( , , )α α α= = =1 2 31 2 3 .����  $�>

 R��A �� ����'1   DF
� ��F
� .   R�Fk
 5F�� ��n = 4  �( , , , ) ( , , , )M M M M =1 2 3 4 7 5 5 7  ��%F0]  ��MC $

{ , } , { , }K a a K a a= =2 3 4 1 1 2 ���� �%A�) . 1=
�.
MC �� 1<=; @� $�>�
 B	��%�2� t
%/ ��%/  }F.0 $�>

J0��
 �� ��;  ]5-8[ ��� (�&�� ($��0 ��?�0 ��
 h�,� (��/( , , ) ( , , )d d d =1 2 3 2 2 2  �
  ��0��' �0 ���� (�6 10 ���%/

 rZ0 �� ��; 1	X� B	��%�2�4-1 �%; 1=
�.
.  

  
  

  

  

  

  

���1. �������� �		
�� 
�� ���� �� 

  

 1)��
1  $��0K 1 : f=d �0MC  ${ , }K a a=1 1 2  

1- 1-  Y-IZ/ (��/  ����A $�>( , , , , , )f f f f f f1 1 2 2 3 3
1 2 1 2 1 2 0 �� ��� �%-" �� o��s 1B���� D
�:  

f f f+ + ≤1 2 3
1 1 12 3 7  

f f f+ + ≤1 2 3
2 2 22 3 5  

f f+ =1 1
1 2 2  
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f f+ =2 2
1 2 2  

f f+ =3 3
1 2 2  

0 ��� +�%s 10 ����A Y-IZ/ 1
 1�
 D
� ���:  

( , , , , , ) ( , , , , , ),( , , , , , ),( , , , , , )f f f f f f =1 1 2 2 3 3
1 2 1 2 1 2 0 2 2 011 110 2 2 0 2 01111  

  

 ��	
1. ����  ��� ��� ���
�1  

��
�� ��
 !�  "�#$% )��$'� �����(��(  *�
� 

00/1  7  a1  

80/0  6*   
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50/0  3    
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20/0  0    

00/1  5  a2  
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00/1  7  a3  
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30/0  1    

20/0  0    

00/1  5  a4  
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50/0  3    

40/0  2    
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20/0  0    
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1-2-  ����A Y-IZ/ �>( , , , , , )f f f f f f1 1 2 2 3 3
1 2 1 2 1 2  10 ��( , , , )X x x x x= 1 2 3 4      e��F=/ �F�� tF0��� fF��d ��

�
 B-�':  

x f f f= + +1 2 3
1 1 1 12 3  

x f f f= + +1 2 3
2 2 2 22 3  

x M=3 3  

x M=4 4  
 @� � �/X  +�%s 10( , , , )X =1 7 5 5 7 �
 �-2%/ �%;. 

 1)��
1  $��0K 2 : f=d �0MC  ${ , }K a a=2 3 4  

1 .1-  Y-IZ/ (��/  ����A $�>( , , , , , )f f f f f f1 1 2 2 3 3
3 4 3 4 3 4  �� ��� �%-" �� o��s10 D
� B����:  

f f f+ + ≤1 2 3
3 3 32 3 5  

f f f+ + ≤1 2 3
4 4 42 3 7  

f f+ =1 1
3 4 2  

f f+ =2 2
3 4 2  

f f+ =3 3
3 4 2  

 ��� +�%s 10 ����A Y-IZ/ 1
10 D
� �
 ���:  

( , , , , , ) ( , , , , , ),( , , , , , ),( , , , , , )f f f f f f =1 1 2 2 3 3
3 4 3 4 3 4 2002 11 112002 02 1111  

  

1 .2-  ����A Y-IZ/ �>( , , , , , )f f f f f f1 1 2 2 3 3
3 4 3 4 3 4  10 ��( , , , )X x x x x= 1 2 3 4      e��F=/ �F�� tF0��� fF��d ��

�
 B-�':  

x f f f= + +1 2 3
3 3 3 32 3  

x f f f= + +1 2 3
4 4 4 42 3  

x M x M= =1 1 2 2  
  

 @� � �/ K-� ��0 5��X  +�%s 10( , , , )X =2 7 5 5 7 2%/�
 �- �%;] �
 1_��
 1' �%d ���>  �-�'X X=1 2.  

 1)��
2 :�� �� 1' �AX X=1 2  �92 D
�, , {( , , , )}d d dΩ =
1 2 3

7 5 5 7 . �%g [:
321 ddd ,,Ω ���� %^* @� � �/] 

 $�^*� �
��0 10 ��-� 5���0��0, ,d d dΩ
1 2 3

        B->�%FW 1F&-	� �� � ����F� �%FA� ��� �� R�F��K'�
 $�F^*� 5--H/ $��0

D;��: 

:max, , {( , , , )}d d dΩ =
1 2 3

7 5 5 7  
 

 $��0 ��?�0 ��
 1N,� � �/ ��H�( , , ) ( , , )d d d =1 2 3 2 2 2 �  1N,�( , , , )7 5 5 7  �F
  �F;�0 .    (�F* � R%�F; 8�� R�F�

 1=
�.
 $��0 �� R%�;Pr{ ( ) ( , , )}V X ≤ 2 2 2 0 1�
 ��' B��0 .�
 ���" B->�:  
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{ | ( , , , )}B X X= ≤ 7 5 5 7  

B����:  

Pr{ } Pr{ } Pr{ } Pr{ }x x x x= ≤ × ≤ × ≤ × ≤ =1 2 3 47 5 5 7 1

Pr{ ( ) ( , , )} Pr{ } Pr{ ( , , , )}V X B X≤ = = ≤2 2 2 7 5 5 7  

 

 D
� �'l e0�"�� �� 1' �A( , , , ) ( , , , )X M M M M= = 1 2 3 47 5 5 7�  1&-	�10 D
� p�
�' ��
�  DF
� T��� .

     eF���
 $��FA� $��F0 +�=F
�.
 1' ��' 1A%/ ���0 � �; ��-0 B	��%�2� ��' ��d $��
 T��� $��0 � �/ o%6 R�k


D2�� �� B	��%�2�   � ��?�F' �� g ���?�' 1
 $�>....    DF
�
�6 DF"�d � ��F-�-: ��-FC0 � .    ���F��: 1F0 ��-F
�1 �

����� D-
%�* � D
� V�W R�k
 5�� Y	Z
.  

  

6  �P)� ��)5  

 8�0�> $��0iK ���H/  �Fi �-" �� 1' �>)6 (�
 o�s ���'] �0��0:  

r pr r

p

n dn d n d

dd d

+ −+ − + −    
   

    

1 2

1 2

11 1
⋯  

  

D
� .�5���0��0   ���H/Fi  �%-" �� o��s $�>)5 ( �)6 ( ���H/ �X �� ��; �-2%/ $�>iK �� �> �10 1)-
�  ��� ���'

�
 ���.
 ��%;:  

r pr r

p

n dn d n d

dd d

+ −+ − + −    
   

    

1 2

1 2

11 1
⋯  

  

 ���H/ ��� 5�� ��DX Ω∈)( , ,..., )PD d d d= 1 2 (10 1)-
� D
� ���.
 ��� ���':  

  
m

r pr r

pk

n dn d n d

dd d
ϕ

=

 + −+ − + −    
=     

      
∑ 1 2

1 1 2

11 1
⋯  

  

 �D2�� 5��/�0 ��).( ϕnO  e���
 $��A� $��0 ��
�1-1 �1-2  D
� ��-�  .   �F> $��F0DX Ω∈ �).( ϕnO   ��F
�

���
 �0 1C��,
 $��0 t���; 5��/�0 ��X�
 ��-� �> �;�0 .5�� �� 1)��
 ��2 10 ��-� �( . )O n φ 2   1=F
�.
 $��0 ��
�

max:DΩ )( , ,..., )PD d d d= 1 2(���� t���; 5��/�0 �� �  .     1F0 ��F-� $�� �F�-: B	��%�2� \%�&
 ��( . )O n ϕ 2 

D;�� �>�%W ��A� $��0 ��
� 1<=; $��0 B	��%�2� 5�� �92 � �� ��-�-: $�>    DF
���'�� �	F�-0 � ��?�F' 1F
 +?� 

Y-IZ/ 1=
�.
 �%.� �� �����' �� 5�� 1'
 �;�� R�� 1)��
 �� ����A $�>� �%F; .    1F)��
 ��%F	0 �F��1-1  �� ��

 rZ0 B	��%�2�4-1 1�%� 10 ��     �%F; �F	 0 B	��%F�2� ���F-�-: 1' ��' 1=
�.
 ���� $�]     ?�F0 B	��%F�2� �����F'
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�
 ���. B> 5-�g  B->��F0� t
%/ $�� ��-: ��%����
 ��g ��<���     $�Fs�� � ���F�]9  [     � 10�F�
 e��FC
 eF� $��F0

�
 ���	� 1C��,
  ���%/�;�0 �/� +�,-,./ $��0 $���A \%�%
.  

  

Q*���  

]9[ B->��0� \ �����.c �$�s�� � .�) .1389 .(1��K> r>�'           DF-6�E �F0 �F�%: ��F��A 1<=F; $�-���F<0 �F0 ���%F> @F-6��/ +��-W�/ $

 �� $�>��0��' � +�-)�* �� f-,./ 1)&
 ��6��I/)$��0��' +�-���� (2 )25( �22-9.  
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