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 ��9-!/ 9� :� ��� �� ;:< =>-/ ?� ��100xx3x 32
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212
1 ≤++ �� 100xx3x 32

1
212

1 ≤++���@�� 

-A�� . C�� ;�-D �5 ���D EF�/�G 6�!�
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212
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 =
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1
212
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212
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�� :�H/ ��-+./ I�J� 4�A�/ :� 6��KL��

 C�� M�!, ��: ��-A ���G ����� ���� E+�NO ;�-D

 1or0y;2x)y1(Mx;1Myx;2Myx;3)y1(Mxx 211221 =≥−−≤−≥−≤−++

 1or0y;2x)y1(Mx;1Myx;2Myx;3)y1(Mxx 211221 =≤−+≥−≤−≤−++

 1or0y;2x)y1(Mx;1Myx;2Myx;3)y1(Mxx 211221 =≥−+≤+≤+≤−−+

 1or0y;2)y1(Mx;1Myx;2Myx;3)y1(Mxx 11221 =≥−+≤−≤−≤−−+
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x ��� ��9-!/ �� 1or0y,y;1yy;y2yx 212121 ==++=C-+D ���LP� -���" �/ �� ��: ���� / :� ?�/�-D =

 هر سه گزينه3 و 2،  21 و 1،  20 و  1
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 �<�D -��9 �� -�F�" E+�N�A �TD�-� ED �"��, �� 7) �� ����� ��A -�F�" �5 :� -��9 %$ 4�� ED �"��, �� =7) �" ')-��9 

 �� ����� ��A -�F�" �5 :�%) 4�� ED �"��, �� 9 ') �" U) �� ����� ��A -�F�" -��9 U��  . �O�xi �<�D -�F�" ��N�/ X�Y/  A

 ��@ ��i C�� ;�-D E�ZJ/ ��� ��9-!/ -A�� ;�
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�� <�D . <�D 4�� -�F�" ��- / `@�-�%')�� -��9  . -�+D a�Gxi 4�A�/ \��" <�D 4�� -�F�" ��N�/ i-A�� ;� .*��"

 C�� ;�-D >9� 4�A�/ -�F�" ��N�/ E� b���/ ��9-!/ 9 X-�
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8010032

212,1

2121
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 1or0y,y;0x,x

y100x
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y32y40x3x2ZMin

2121

11

2121

=≥

≤

+++=

 1or0y,y;0x,x

y40x

.t.s

y80y100x3x2ZMin

2121

11

2121

=≥

≤

+++=

 1or0y,y;0x,x

y100x

.t.s

x32x40y3y2ZMin

2121

11

2121

=≥
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+++=

5

%�

��

-

..

..

 ��9-!/ E�10xx2 21 ≤+ =13xx3 21 ≤+ 9 15x4x 21 ≤+�� �� �� �N�� E/���� >-/ ?� :�  .;:< ���<� E�

-��A 4�/�" 6-A �Dc ��9-!/ 9� \ G �� 9 ?� \ G �� . ���D EG�d� �� 69e� >-/ ���� ��0� ����1,2,3)=(ι Myi

 C-��A EG�d� >-/ E� -��� N�� ��: ��� ��9-!/ :� ?�/�-D =���N/ ��� ��9-!/ ��� �� E� ]�"�" E�

 1or0y,y,y;1yyy 321321 ==++ 1or0y,y,y;2yyy 321321 ==++

 1or0y,y,y,y;y2yyy 43214321 =−=++10,,,;1 43214321 oryyyyyyyy =−=++
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�� ��: ���, E� �9�J/ �� �L�2�D ��9-!/ 9� �� f!/ M�!, �-� �N�� E/���� E�ZJ/ ?� E� b���/ ������ .4��

 C���� Eg�/ I��g -+2 E�ZJ/
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 ���D 9 EP�A h9� :� 6��KL��)-�-!" 9 I�Y0�� (�� 6��� EH�L� �� ��: ������ =��: M�!, �-� �N�� E/���� E�ZJ/ ��.

 ���� /A= B 9 C C�� ;�-D 

 4
15C;6B;135A ===

 4
17C;6B;135A ===
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9C;6B;133A ===
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9C;7B;136A ===
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C-+D �/ 4���" E��A ?� ���� �� M�!, �-� I��g =��: \���A :� ?�/�-D

����	 ��� ���� �� ���� �����.

����	 ������ ��� ����� �� !.

����	 "�#$ %�& '�� (	�) *% ����+,� �����.

����	 "�#$ %�& �� ���� ����� - �� ��%-�#� �.�* ��.%��&�.
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��E�ZJ/ E/���� �N�� �-� M�!, =��: 4�F9� I�Y0�� E� ���, `�A ��: `��0" 6-A �� .���� EP�A  B?�/�-D :� 
E+�NO��� ��: M�!, C��  

integersand0x,x

225x50x5

66x6x11

.t.s

x5xZMax

21

21

21

21

≥

≤+

≤+

+=

 333.22Z;4x1 == 333.21Z;4x1 ==

 333.23Z;4x1 == 22Z;4x1 ==
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 ������ �� �� !",$ �������� �� !"$

%&� $'() '() :::

:

:
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h9� �� E�ZJ/ �O� �� 6-A 6��� ��0� h� E+�.� I��g 6���� E� �5 �kP �N�� E/���� Eg�/ E k+/ ED ��: E�ZJ/ ��

 C��� -���P ;�-D I�Y0�� 4�F9� ��A `� ���D 9 EP�A

 3x;2x 11 ≥≤ 2x;1x 21 ≥≤ 3x;2x 11 ≤≥ 2x;1x 22 ≥≤

11

%���

-
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 C�� ;�-D ��A �/ I�1L�� �:�� EP�A ���� ED ���lL/ 4�F9� =��: ?� �� �K, �N�� E/���� >-/ ��

1or0x,x,x,x

5x2x5xx2

4xxx3x

.t.s

x2x4x3ZMin

4321

4321

4321

431

=

≤++−

≥+++−

++=

 x1 x2 x3 x4
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 ������ �� �� !",$ �������� �� !"$

%&� $'() '() :::

:

:

: :

*��+, ��-+./, *��+, ��-+./) �01�-+2, 3 %%$$)$$ ( 4�5 6�� ��-+./ 3������ 6�.�%7%8)')

�� ��: >9-g ���, E� ����lL/ ���� M�!, :� �q� X�, M�!, �-� �N�� E/���� >-/ ?� E+�.� >9-g .4�F9� EF��Y/

 C�� ;�-D h��

E��^ x1 x2 x3 s1 s2 I��g

Z %t / ') ) ) %t / %8 %t / U %t / 7'R

x2 %t / % % ) %t / 7 3%t/$ %t / %(

x3 %t / $7 ) % %t / % %t / ' %t / ($

 17

11

217

5

117

1

117

6
ssx −≤−+−

 17

16

217

15

117

3

117

1
ssx −≤−−−

 17

11

217

5

117

1

117

6
ssx −≤−−−

 17

16

217

2

117

3

117

1
ssx ≤−+

13

%�

��

-

..

..

 C�� ;�-D X-� *��" E+�.� ��- / =��: M�!, �-� �kP �N�� E/���� >-/ ��)�-� :� �q+G�, X-� *��" E+�.� ��- /

 ����� ����lL/ ���� M�!,t%$ / '��  (.

integersand0x,x,x

600x2x7x3

1000x8x4x6

.t.s

x5x2x3ZMax

321

321

321

321

≥

≤++

≤++

++=

%')) ($' t%7 %))) 

14

%���

-

....

 �O� =��: M�!, �-� �N�� E/���� >-/ ��x2=��A I�1L�� �5 �kP �N�� E/���� `� 4�F9� :� u^ �-A M�!, �-� ���� 

 C-A�� -���" �/ ;�-D -�-g ��9-!/

integerxand0x,x

5x4x4

5xx2

.t.s

x4x2ZMax

121

21

21

21

≥

≤+−

≤+

+=

 2x2 ≤ 2xx 21 ≤+ 3x2 ≤ 1xx 21 ≤+
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 ������ �� �� !",$ �������� �� !"$

%&� $'() '() :::

:

:

: :

*��+, ��-+./, *��+, ��-+./) �01�-+2, 3 %%$$)$$ ( 4�5 6�� ��-+./ 3������ 6�.�%7%8)')

��>-/ E/���� �N�� �-� M�!, ��: ��9-!/ h�� E� ���,  
5
2

25
3

15
4 ss ≥+�� .4�� ��9-!/ -�-g E� ���, ;�-D 

��9-!/�� E�ZJ/ ��,� ���_ �/ C��A  

integersand0x,x

5x4x

13x7x3

.t.s

x9x4ZMax

21

21

21

21

≥

≤+

≤+

+=

 3.13x1 ≤ 4.5x2 ≥ 13x8x3 21 ≤+ 7x5x2 21 ≥+

16

%���

-

....

�� ��: ���, E� ��: M�!, �-� �N�� E/���� >-/ �kP �N�� E/���� E+�.� >9-g . ED �"��, ��x1M�!, �-� ���� 

 C�� ;�-D h�� EF��Y/ ��A I�1L�� �-A

E��^ x1 x2 s1 s2 I��g

Z ) ) $ / % $ / t 8'

x1 % ) 8 / % 38/% $ / '

x2 ) % 3R/% R / ' 8 / %'

 2
1

24
3

14
1 ss ≥+

 2
1

24
3

14
1 ss ≤+

 2
1

24
3

14
1 ss ≥−

 2
1

24
3

14
1 ss ≥+−

17

%���

-

....

 �<��� E� 6-A 6��� �v�� / E� Eg�"��%t9%R-v�� w��^.

E��^ x1 x2 s1 s2 I��g

Z ) ) $ / % $ / t 8'

x1 % ) 8 / % 38/% $ / '

x2 ) % 3R/% R / ' 8 / %'
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 ������ �� �� !",$ �������� �� !"$

%&� $'() '() :::

:

:

: :

*��+, ��-+./, *��+, ��-+./) �01�-+2, 3 %%$$)$$ ( 4�5 6�� ��-+./ 3������ 6�.�%7%8)')

 E�ZJ/ ��%t h�� EF��Y/ =x1 �����lL/ ]J� �� x1 9 x2 C�� ;�-D 

 6xx 21 ≥+ 6xx 21 ≤+ 3x2 ≥ 3x1 ≤

18

%���
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....

E/�����N�� ���^ �����9� �� ED E�ZJ/ �� E� `x�J/ �L�2�D y�J " �/ -+D .�� ?� :� `x�J/ ��Ng : 

%/� �� 0����� 1��2) ��+,� 3� .%/� �� 0����� � 4�� 3� .

%/� �� 0����� �5�4 3� .6��78�� .

19
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..

 ���^ �N�� E/���� E�ZJ/ ?�%) E���/ �� �� ED ���� E���/ %) 9 F�� %)���� ��g9 y��z" ��lL/  .-+2 E� E�ZJ/ 4�� `�

C���� :��� E���!/

 حداكثر 
 حداكثر 1010

310

 حداقل 
310

%*�% � 9:� �	 ��,:	 

20
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-

..

..

 C�� ;�-D ��: E��A �� ����g �TD�-�) 6�O% 6�O 9 {�-�/ 6�O R�� -z / 6�O  (.

$R $( $8 U 

21

%���

-

....

 6�O :� ��J/ 4��L��"�D E+�N�% 6�O E� ( C�� ;�-D 

 

6 12  
6 

5 

8 

5 

1 

9 13  

3 

11  
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$8 $) %R %% 
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��Eg�" E� E��A =��: �TD�-� ��- / ��<�D ED �/ ���" :� {�-�/ % E� -z / 8 -���� �- 2 C��  

1

4

3

2
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5

3

4

7

12 10 13 11 
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-��A �/ ���9 ��� .�� �G��z" ���lL/ =-+} �O-��� ��� &� ��d� " E� ��-��L} 4�� �" -0} �/ >�~ E} ���/: �-/

�� E �@� �+^ 4�|���/ 9 ����� *�:�" .C�� ����� ��-��L} 4�� =��@9� -,�� -+2 ��

R7,77 %(,(( '),)) 77,77 
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-���|� �q� �� �� ���� ��-��L} &� \ G E} �/��� �� E��1��L} .�� �K� 6� 4�|���/ �� �����^ -+���G ��~ E��1��L} �����

-��A �/ ���9 ��� .�� �G��z" ���lL/ =-+} �O-��� ��� &� ��d� " E� ��-��L} 4�� �" -0} �/ >�~ E} ���/: �-/

�� E �@� �+^ 4�|���/ 9 ����� *�:�" .-+2 \��L/ ��~ E� =��A ;��" 9� ��} E} �� Eq!F �" ��L0/ &� �9�9 Eq!F :�

C-0} �/ >�~ E �@�
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 4�A�/ 9� \��" ���" �/ �� ��<�D% 9 $��D -�F�"  . ]�"�" E� 4�A�/ 9� 4�� �:�-�� 6�� E+�N�8) 9 7$-��9 

 ]�"�" E� 4�A�/ 9� 4�� \��" <�D -��9 �� -�F�" E+�N� =�F�^$ 9 74�A�/ 9� 4�� -�F�" �G�_ 9 �F�^ -��9 
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x4�� -�F�" ��N�/
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