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c r
c EcrIPc EcrIP EcrIP ≤ EcrIP EcrIPΠ EcrIP∑∑ ),( EcrIP ),( EcrIP

T# -.���� �� �P�T# -.���� �� �P�T# -.���� �� �P�  %$::� 5��M4� ��+ !:��  %$::� 5��M4� ��+ !:����"�� $��'��# '��# ���� � �P� �  (��Y �  %$::� 5��M4� ��+ !:���"�� $��'��# '��# ���� � �P� �  (��Y �  %$::� 5��M4� ��+ !:
'��# $���+  .��# �	�� �PAT# -.���� �� ���"�� $�)��  %$:� 5��M4� ��+ !: T# -.���� �� ���"�� $�)��  %$:� 5��M4� ��+ !: T# -.���� �� �

��# H��� �� ��� $���G'E� !# !@�G (�$#  %$?�# ��G��4� !Y:'�� #�;*��# � �P
���� *# � �� �OE��# !� ��# $���+ � �PB  �� ��4 Q'q -.���� �T# �� 5��M4� !:

9f B#�W� �� ����O� %�����  ���# D�'� A�S�� �� *$�� . 9f B#�W� �� ����O� %�����  ���# D�'� A�S�� �� *$�� . 9f B#�W� �� ����O� %�����   -�7gf� �� 5��M4� �# ����O� ���# D�'� A�S�� �� *$�� . -�7gf� �� 5��M4� �# ����O� ���# D�'� A�S�� �� *$�� .
:�< -.����  !?R	*:�< -.����  !?R	*:�< -.����  !?R	� BY? �� ��+ *$�� .�� ���4 %�����  � BY? �� ��+ *$�� .�� ���4 %�����  � BY? �� ��+ *� * *$�� .�� ���4 %�����  *� * *$�� .�� ���4 %�����  �"� �� 5��M4� �#  ��?

���$F�� ��)��#'�Mk l�@ �#  (�G.�#��G$# �� $�)��  ���$F�� ��)��#'�Mk l�@ �#  (�G.�#��G$# �� $�)��  ���$F�� ��)��#'�Mk l�@ �#  (�G.�#����?  �9f N��*��# ') D4� !# (�����O� 
��� $F�� ��"�o��$�/B[�$� "���� %() �� � 5$? 5��M4� �PF�  ��� $F�� ��"�o��$�/B[�$� "���� %() �� � 5$? 5��M4� �PF�  ��� $F�� ��"�o��$�/B[�$� "����E��"�� $�)�� '� ���"�� $��'D4�  .

F��� �D��'F�G �$'� aij)��V�:� C* (��F�G H��� (�,�D4� ��Y� �� -.�/1� EF�+�� $ )��V�:� C* (��F�G H��� (�,�D4� ��Y� �� -.�/1� EF�+�� $ )��V�:� C* (��F�G H��� (�,�
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!����# Bs�����,'&+ *�# � $?�# !?�� �/:7 !4 $:7 �������:*��$1� %�D��? � ���q N�M:��*($? .
��  �/:7 !4  % :��� � ��  ���# Q'� 5�M��� '�� y��S� !� �� �Mk () -���*� ��?����� ��@� ,.�Q
��#'   �Mk  l�@ �# 5�M��� )D#�i (� ��* -��k !# (��G�!����# !Fj�� Q��,'&+ *�#��# # () �# � ��0� (� .
  ��� ��# Q'        ��# �� h$� %�Mk l�@ �# 5�M� �� � � �P�   � !� D4�   0� �� (�, 0�  #��0�� -���*      !0# �� ��0+ 

   F�� �� %$��4�# �o��$�*  ��# !� � �� �P�  � HgG m*  �� !� $:��   � D4� �� -���        B[�$0� !0# �� ��0+ !�
$��4�#. # !#� � (��  ��# h$� �Y�  �"� �� (��P�!��#' � �� !� D4�  � �o��$� �� ��+ $������ �� $0�� 0��� m

��� B[�$�� $:)��# �o��$�'��# B[�$� � ��+ '[� �C.(

� .��� �
/ ! IJ
� ��# Q'  � �� *  $9G �# (��G�    !# () B�  !����# !Fj�� Q��,' &+ * # �   ��� (�)��	(� �� �(����abvc .(
#� ��  ���  (��P)abvu (�  ��# !Fj�� Q'    !����# BY? !# �� ��,' &+ * 5���)�� $�� . � ���*  ��0# ��?' %

 ��0# ����PA�  B����  . ��0#��PA% �G��04�' �0�'  EF�0+ � N>0;� (a1,a2,…..,an)  ��0# � �� ��PB % 
�G��4�'��'  (b1,b2,…..,bn)  +� �� ���$���� �� .���� $����"'��#  ��PA  ���� *�G��4� '�� ai �� 
  � ��� !#* ��# � ��#� �PB�G��4� 'bj� ��� !# �� * �# �#��# ��#aij D04�  .   D0+���� l#�0GA %� 0:�*��  0� $

��V�*A� -��k !# %���G �� m�*��?:

Е(X,Y)=XAY=∑∑
= =

m

i

n

j
jiji yax

1 1

 %() �� !�X=(x1,x2,……,xm)� Y=(y1,y2,……,yn)G !# G���G��4� C'��*���# 'A � B

$:�� .��# �4��'���# Q'  %��G��4� DM@ Q'N>;� :

),........,,( mxxxX
−−−−

= 21

),........,(
−−−−

= nyyyY 21
 ��W� �$7 Q�W*E��f !# D4� ' !� :

E( ), jX
−

       j=1,2,……,n ��# '�G��4� '��'                        EF�+ 

E( ),
−

Yi            i=1,2,……,m                   ��#'�G��4� '��'EF�+ 

1.Gordan
2.Ressman

#� ��  ���  (��P)abvu (�  ��# !Fj�� Q'    !����# BY? !# �� ��,' &+ * 5���)�� $�� . � ���*  ��0# ��?' %
����  . ��0#��PA% �G��04�' �0�'  EF�0+ � N>0;� ,a2,…..,an)

  (b1,b2,…..,b+� �� ���$���� �� .���� $����"'��#  ��PA  ���� *�G��4� '��
  � ��� !#* ��# � ��#� �PB�G��4� 'bjbjb� ��� !# �� * �# �#��# ��#aij D04�  .   D0+���� l#�0G  D04�  .   D0+���� l#�0G  D04�  .

� -��k !# %���G �� m�*��?:

Е(X,Y)=XAY=∑∑
= =

m

i

n

j= =j= =
jiji yax jiji yax jiji

1= =1= =1

X=(x1,x2,……,x� Y=(y1,y2,……,yn)G !# G���G��4� C'��*���# '

$:�� .��# �4��'���# Q'  %��G��4� DM@ Q $:�� .��# �4��'���# Q'  %��G��4� DM@ Q $:�� .��# �4��'���# Q'  %�'N>;� :

),........,,( ),........,,( m ),........,,( ),........,,( xxxX ),........,,(
−

),........,(
−

n ),........,( n ),........,( yyyY ),........,( yyyY ),........,(
E��f !# D4� ' !� :

       j=1,2,……,n ��# '�G��4� '��'                        EF�+        j=1,2,……,n                        EF�+        j=1,2,……,n
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� ����S:
−

X�
−

Y�G��4� '��'T# ���� !:� �$7 � ��? 5$E��# H��� '��� �� 5$*��? .
!#  %X�o� ��f  �P���# �	�B% '�G��4� b1 �P���# '�G��4� %$:�,	�# �� A $��# ��f '�# !� $? :

a11X1+a21X2+a31X3+….+am1Xm=>E  
��# �	� %!#�O� H�� !#� �PB�G��4�  'b2��#  %�$:# ��� !# �� � �PA��# '��G �  H��� C�� E �# � $

��f'!� $:� B�7        :
   a12X1+a22X2+a32X3+….+am2Xm=> E                                                         

��#'  �G��4� �� '  ��# !� �  �PB%  � <�;G� *    ��0?  %$0:��    0�� !#�O0� N�    ��0# $0���+   . ��#�0:#�   !Fj�0� % 
!����#��,'&+ *��# '��# � �PA� !# �� -��k  ���# $���+ �:

E : MAX
a11X1+ a21X2+ a31X3+……..+am1Xm – E => 0
a12X1+ a22X2+ a32X3+……..+am2Xm – E => 0
....................... ………………………………
a1nX1+ a2nX2+ a3nX3+……..+amnXm – E => 0
X1+X2+X3+………………………….Xm = 1
X1 =>0 
X2 =>0 
X3 =>0 
 ………
Xm =>0 
 

 !&#�� X1+X2+X3+………………………….Xm = 1��G��  * -.���� y��S� !� $:�
 �# �#��#���# $���+ Q .� B� 5��� !Fj��  ��G��4� Q'��G �9*��� *+� �� �� ���# ��� �PA) �:�*X1, 

X2,…..Xm ( � ���[* :��� ]$���  ��# H��� % 'E ��� $���+ �� !# ��  .� 6�4��#�V�G  � �0PF� %-�1'
� �� 5$? 5��M4��   5���? X�$@ ��  �� �����w5��� (�O� %��
.

+ a32X3+……..+am2Xm – E => 0
....................... ………………………………

+ a3nX3nX3n 3+……..+amnXmnXmn m – E => 0
+………………………….Xm = 1m = 1m

 X1+X2+X3+………………………….X��G��  *  X��G��  *  X -.���� y��S� !� $:�
 �# �#��#���# $���+ Q .� B� 5��� !Fj��  ��G��4� Q'��G �9*��� *+� �� �� ���# ��� �P

 ( � ���[* :��� ]$���  ��# H��� % 'E ��� $���+ �� !# ��  .� 6�4��#�V�G  � �0PF� %-�1'
�   5���? X�$@ ��  �� �����w5��� (�O� %��
.
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 ����F.�.-G8 �.��+�)�8-	 �	 B$�	 "0H BI.�
MAX E:
95383.66X1+106006.2X2+509791.3X3+157056.4X4+346864.4X5+181403.4X6+200229.1X7+1113586X8JV>=0
96035.55X1+112146.2X2+573612.1X3+206655.1X4+269994.8X5+251921.3X6+214494.9X7+1661302X8-V>=0
102904.2X1+119572.1X2+975594.3X3+295758.7X4+214667.9X5+408558.3X6+238100.6X7+768853.1X8-V>=0 
142157.9X1+194791.3X2+1008459X3+380110.2X4+224195.4X5+400644.8X6+190490.6X7+671186.3X8-V>=0 
165123.5X1+242351.1X2+850828.1X3+391171.8X4+214235.1X5+255075.9X6+380209.4X7+1126058X8-V>=0 
246014.8X1+279831.5X2+1356465X3+418662.8X4+593056X5+356433.3X6+629701.4X7+2957403X8-V>=0 
265258.5X1+245110X2+1580673X3+456958X4+973405.4X5+345783.2X6+740022.8X7+2198229X8-V>=0 
395116.2X1+310986.3X2+1.414203E+07X3+410449.3X4+596624.4X5+349111X6+904600.6X7+3168799X8-
V>=0 
414104.4X1+336028.8X2+1788524X3+877578.4X4+423856.8X5+464007.4X6+888374.2X7+2192003X8-V>=0 
687470X1+553066.7X2+2053507X3+1364985X4+391317.3X5+642645X6+1650234X7+4547969X8-V>=0 
826322.4X1+695241.9X2+2418871X3+1557210X4+1503241X5+1293207X6+4044758X7+3890894X8-V>=0 
 911052X1+798996.5X2+6500945X3+1941928X4+3571082X5+2174857X6+3958932X7+1.215876E+07X8-V>=0 
1327595X1+1192589X2+5078036X3+2433370X4+1681236X5+1757053X6+4102837X7+1.347782E+07X8-V>=0 
1684283X1+1414301X2+4777624X3+3290147X4+1251530X5+2116609X6+4707088X7+1.047986E+07X8-V>=0 
1968015X1+1329332X2+9663702X3+3991023X4+1806873X5+2887935X6+5990644X7+1.355809E+07X8-V>=0 
1873274X1+1800576X2+1.30488E+07X3+4787516X4+3727958X5+5310073X6+7970027X7+1.642623E+07X8-
V>=0 
2673577X1+1867838X2+7466409X3+5593203X4+3629082X5+4200076X6+7296885X7+1.857521E+07X8-V>=0 
3764809X1+1779009X2+9834430X3+7311782X4+1474564X5+2808725X6+7234021X7+7999931X8-V>=0 
4670600X1+2846427X2+1.300124E+07X3+7957080X4+2607244X5+3202929X6+9256045X7+1.729516E+07X8-
V>=0
5740800X1+3341614X2+1.597337E+07X3+9954872X4+3168271X5+5272406X6+9519708X7+2.401985E+07X8-
V>=0
X1+X2+X3+X4+X5+X6+X7+X8=100
1402495X1+978290.7X2+5630146X3+2688876X4+1433465X5+1733973X6+3505870X7+7914361X8=12000000

X1 :                    A$:	X5 : ��;�
X2 :                             �@X6 : 6$7
X3:                    =�>?X7 :!9:�
 X4 :!��� -�<         '�X8 :C�4*:���

, .M�	�5 I/�'N
����   �� �� %�����  �   $F�� ��) B[�$� �o��$� ( 5��� 5��M4���
 .  � 6�04��# 0� ��   0�  ��) B[�$0��o��$� (

  � HgG ����O�*  �T# �G $:��   ��  ���� �G$# (��  $:� Z�;��   .�� $#  �    ��G ����O� !� D4�:��  � 09*
 F��� ���D��*�   � �# �� *,	�$:       $��4�#  Y�� !@�� �o��$� !# �� �� $�)�� B[�$� !�  .� 0� {�G��04�  '  !0# 

 �G.�# ����O�� :��  �  � �� D*$�� .��      !7�,� $�)�� !# D4�  Y�� ����O� -�    ��f !# $?�# !�#�� H�'
            TG !# ���[ %$�� D4� �� �� !7�,� $�)��  A��G �	� %!�� ��.�� !' ���V ' $?�9�  .  �	�  �G��04� ����O�'

�  �o��$ /         ��� (��:7 !# D4�  Y��  %$:� X�9�� �� B[�$�' #$# �   � # ��        ��0? !+�:0? C[��� $� �� �
)���00��#�00�� �2Y�abvb .(����������O00� %!00S*� !00� �  P�00# !007�,� $00�)�� !00# (�O00G�*  %���� 

1.Bernard
2.Nix

2673577X1+1867838X2+7466409X3+5593203X4+3629082X5+4200076X6+7296885X7+1.857521
3764809X1+1779009X2+9834430X3+7311782X4+1474564X5+2808725X6+7234021X7+7999931
4670600X1+2846427X2+1.300124E+07X3+7957080X4+2607244X5+3202929X6+9256045X7+1.729516

5740800X1+3341614X2+1.597337E+07X3+9954872X4+3168271X5+5272406X6+9519708X7+2.401985

X1+X2+X3+X4+X5+X6+X7+X8=100
1402495X1+978290.7X2+5630146X3+2688876X4+1433465X5+1733973X6+3505870X7+7914361

X5 : ��;�
                            �@X6 : 6$7
                    =�>?X7 :!9:�

X8 :C�4*:���

   �� �� %�����  �   $F�� ��) B[�$� �o��$� ( 5��� 5��M4���
 .  � 6�04��# 0� ��   0�  ��) B[�$0��o��$�    �� �� %�����  �   $F�� ��) B[�$� �o��$� ( 5��� 5��M4���
 .  � 6�04��# 0� ��   0�  ��) B[�$0��o��$�    �� �� %�����  
*  �T# �G $:��   ��  ���� �G$# (��  $:� Z�;��   .�� $#  �    ��G ����O� !� D4�:��  *  �T# �G $:��   ��  ���� �G$# (��  $:� Z�;��   .�� $#  �    ��G ����O� !� D4�:��  *  �T# �G $:��   ��  ���� �G$# (��  $:� Z�;��   .�� $#  �

 F��� ���D��*�   � �# �� *,	�$:       $��4�#  Y�� !@�� �o��$� !# �� �� $�)�� B[�$� !�  .� 0� {�G��04�  '  !0# 
 �G.�# ����O�� :��  �  � �� D*$�� .��      !7�,� $�)�� !# D4�  Y�� ����O� -�  �G.�# ����O�� :��  �  � �� D*$�� .��      !7�,� $�)�� !# D4�  Y�� ����O� -�  �G.�# ����O�� :��  �  � �� D*$�� .��    ��f !# $?�# !�#�� H�

            TG !# ���[ %$�� D4� �� �� !7�,� $�)��  A��G �	� %!�� ��.�� !' ���V ' $?�9�  .  �	�             TG !# ���[ %$�� D4� �� �� !7�,� $�)��  A��G �	� %!�� ��.�� !' ���V ' $?�9�  .  �	�             TG !# ���[ %$�� D4� �� �� !7�,� $�)��  A��G �	� %!�
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�G��4�'��*�F� ��� $�)�� !� �� * ��&� �G��4� �# %$:�� �G'��'� �Y�*)5�f�;� ��  (� $�)�� !
�G.�# @�G %$�����  �  ^*$:�� . � ����O�* � !# !@�G �# $���G�  0:��� � ��0"�� ���� $�)�� (�,�  !0@�� % 
��Q�R��� � ��Q��	���� Z�;�� �� ��+ �"� ���� !����# (��# ,�$.

�PF�' !s���     A�� �� 5��M4� �# 5$?  ��,0��QSB  $0? B0�  . �0��  X�$0@ �� �� () �u 5��� (�O0� %� 0�
.
  F�G H��� 6�4��#� EF�+�� $% G.�/1� *!7�,� !����# 5�S:� %5$? l[�� !�F�&� ���� !� �'��# m>;� '

�G��      D4� 5$? X$� ���� C4�:� �PF�   .��� �"� ��!��#'  � (�O� *      �� ��0"�� ���0� $0�)�� �0	� !� $��
vbnnnnn � �    # ��Y� �� �� X��  �O�   �� �bcn� ��,� ��# ��� ��Y� �� �� X�� %$?�5�� �  0:Y�� B0�*

  D?�� $���;� ��@� .     �WG ��"�� ���� $�)�� 5�	 ���   �#��# p�9tca�utn � �     �0T# %$?�# ��Y� �� X��  5��  
  �f �� B��   !����# �aw � �  ��# $���+ �� .      � �� $�# ��"�� ���� $�)�� �	��  �,�� ^&4  �  ��  �  %$#��P���  

���� �G�   � ���� $�)��  *�$#� .    $�) �� �	�     T# B0� 5�� A�0S�� �� 20� ��"�� �����  !0:)  !0����# ��aw (
 �������� %$#�� �G�� $�)��  � $���+ ���� ,�D��.

   X�$@ ��u � * �� (��G�      ��"�� ���� $�)�� !� D��vba�utn � �     � �  ��Y� �� X��P��� s��  � �G�  
 $00�)��tvaact� 00�  ��00# $00���+ ��00Y� �00� �� X� .� ��00� 004 %!00����#  �C���00:*  $00k��$k �00# 

)ann (% ��[*     D4� !����# �� )  !����#a .(��P:�*        ��"�� ���� $�)�� !� vca�utn �  0�    ��0Y� �� X�
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)                                                            الگوهاي مختلف كشت با درآمدهاي انتظاري مختلف(بازي نتايج نظريه.3-ول جد �4�(� 
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47/0
47/0
47/0
47/0

0
0
0
0

41/0
79/4
55/13
30/22

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

59/52
21/48
45/39
70/30

5 4304360 8/499383 47/0 0 38/22 0 59/0 0 0 03/30
6
7
8
9
10
11
12
13
14
15
16
17

4204360
4104360
4004360
3914360
3814360
3714360
3614360
3514360
3414360
3314360
3214360
3114360

8/485539
8/475695
9/465851
7/456617
2/446274
8/435930
3/425857
8/415243
3/404900
9/394556
4/384213
9/373869

47/0
47/0
47/0
47/0
47/0
47/0
47/0
47/0
47/0
47/0
47/0
47/0

0
0
0
0
0
0
0
0
0
0
0
0

78/21
19/21
59/20
17/20
72/19
28/19
83/18
39/18
94/17
49/17
05/17
60/16

0
0
0
0
0
0
0
0
0
0
0
0

34/2
10/4
85/5
39/7
09/9
79/10
49/12
19/14
89/15
59/17
29/19
99/20

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

87/28
72/27
56/26
44/25
19/24
94/22
68/21
43/20
17/19
92/17
66/16
41/15

8/209914

4/181889

9/153863

6/124657

4/114509

0/106910

n
n
n
n
n
n
n

30/36

68/54

06/73

08/92

47/96

62/99

0

0

0

0

0

0

n
n
n
n
n
n
n

34/48

41/35

47/22

92/7

53/3

38/0

35/15

91/9

47/4

0

0

0

الگوهاي مختلف كشت با درآمدهاي انتظاري مختلف(بازي با محدوديت گندم نتايج نظريه. 4-جدول 
ترينپائين

 سطح درآمد
X1 X2 X3X3X X4 X5 X6

47/0
47/0
47/0
47/0

0
0
0
0

0
0
0
0

0
0

41/0
79/4
55/13
30/22

3/413934
7/438699
4/468230
2/497761

0
0

0
0
0
0

8/499383 47/0 0 38/22 0 59/0 0

47/0
47/0
47/0
47/0
47/0

0
0
0
0
0

0
0
0

8/485539
8/475695
9/465851
7/456617
2/446274

0
0

34/2
10/4
85/5
39/7
09/9

78/21
19/21
59/20
17/20
72/19

0
0
0
0
0
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الگوهاي مختلف كشت بـا درآمـدهاي   (بازي با محدوديت گندم نتايج نظريه. 4-جدول ادامه
)انتظاري مختلف

رديف
درآمد

 انتظاري
ترين پائين

سطح درآمد
X1 X2 X3 X4 X5 X6 X7 X8

18

19

20

21

22

23

24

25 

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

3104360

2914360

2814360

2714360

2614360

2514360

2414360

2314360

2214360

2114360

2014360

1914360

1814360

1714360

1614360

1514360

1414360

1354360

1314360

1254360

1214360

1204360

1200000

5/363526

0/353183

5/342839

1/332496

6/322152

1/311809

7/301465

2/291122

7/280778

0/269706

0/258229

9/246751

9/235274

8/223797

7/212320

5/196071

8/174365

6/157550

0/146340

7/185577

0/117299

8/112790

0/112319

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

63/7

66/18

01/26

480/30

94/44

79/47

09/48

16/16

71/15

26/15

82/14

37/14

93/13

48/13

14/13

59/12

06/11

92/8

78/6

64/4

50/2

36/0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

69/22

39/24

09/26

79/27

49/29

19/31

89/32

59/34

29/36

30/36

38/35

46/34

54/33

62/32

70/31

92/36

31/35

55/27

38/22

49/20

06/8

21/5

91/4

0

0

0

0

0

0

0

0

0

0

0

0

0

67/15

04/19

32/15

05/10

79/6

61/4

23/2

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

16/14

90/12

65/11

39/10

14/9

88/7

63/6

38/5

12/4

47/3

16/3

84/2

53/2

21/2

90/1

76/0

0

0

0

0

0

0

0

2/291122

7/280778

0/269706

0/258229

9/246751

9/235274

8/223797

7/212320

5/196071

8/174365

6/157550

0/146340

7/185577

0/117299

8/112790

0/112319

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

47/0

0

0

0

0

0

0

0

0

63/7

66/18

01/26

480/30

94/44

79/47

09/48

14/13

59/12

06/11

92/8

78/6

64/4

50/2

36/0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

59/34

29/36

30/36

38/35

46/34

54/33

62/32

70/31

92/36

31/35

55/27

38/22

49/20

06/8

21/5

91/4

67/15

04/19

32/15

05/10

79/6

61/4

23/2




