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)�(   V�B�R D
K�� /P�=� 2 , 10 , 4 , 5 , 5 , 7 �C :  
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    )�  (2           )� (10  

)�(   £���� #�+E;��f �C D
K�� �% /P�=� ^ /=
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)9(   D
K�� ��=� O0P /=
K�� /=�L �#!b.    )2(   6�#�+E;�� ��=� O0P /=
K�� #�+E] /=�G �#!b.  
)�(   /=
K�� #�+E] O0P 6�#�+E;�� ��=� /=�G �#!b  )�(   6�#�+E;�� ��=� O0P /=
K�� /=�G �#!b.  

)�(  /�p1+B� /�5�p�� �C D
K�� �% /P�=� ^ /=
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)9(  ) /=
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K�� ��=� ( ×���      )2(   /=
K�� #�+E] ×���  
)�(   /=
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K0� £���� #�+E;�� ×���  

)�(   /K�+4 ^��	�&� ����0 z�;B� D
G �% /=
G �1 �o=�] /0Id�B� 6!M!
��� �+�� x �" :  
)9(   ��=�")�9# {b7 (/=
K�� �0] #�+E] �P §��� [��4.  
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G 7C !�!
���(r /QK�" +�E�% {© w!K��� l?C �
_�;")f+Q�B� /Q���"(  
)�(   !C#�+E;� *!K�4 f+8�� �% �!QK".  
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G �% /=
G �1 �o=�] /0Id�B� 6!M!
��� �x �" :  
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)2(  �
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G �% /=
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G �% /=
G �1 �o=�] /0Id�B� 6!M!
��� �+�� x  �":  
)9(   ��=�")7�9# {b (/=
K�� �0] #�+E] �P §��� [��4.  

)2(  �
vK")  {b7KL9 (/=
K�� �0] #�+E] �P §��� [��4.  

)�(   F�KM ¦ !C#�+E]5 z�;B� /=
G 7C !�!
���(r /QK�" +�E�% {© w!K��� l?C �
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M!
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  )9  (>#�+E;�� <0vB�    )2  (>#�+E;�� ªT�B�   )� ( /Q
���� f�=P$�    )�  (f+8����  

)��(   �E� !=�
")� ( /K�+4 ��� .................. *!
M!
" 6!M!
��� l?C �
o=;�.  
  )9  (>#�+E;�� <0vB�    )2  (>#�+E;�� ªT�B�   )� ( /Q
���� f�=P$�    )�  (f+8����  

)�&(   �E�)� ( /K�+4 ��� .................. *!
M!
" 6!M!
��� l?C �
o=;�.  
  )9  (>#�+E;�� <0vB�    )2  (>#�+E;�� ªT�B�   )� ( /Q
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)��(   �C 	G�B!" f����B� 6�#!
��� ��P:  
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�0� £���� #�+E;�� ����� �% 6�C �C :  
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)�h(   ����� �% 6�#!
�0� /��¤B� /�����T 7C :  
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    )9 (3       )2 (0.15      )�  (4       )� (7  
)��(   �% �G9 /�#� O0P �0_!�� 23Q�� ��P94�C   

    )9 (3       )2 (0.15      )�  (4       )� (7  
)��(   O0P �0_!�� 23Q�� /��M947C �G�L   
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������������������������������������������������������  
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t=0�� ��?)PK ( 9
�)PP(:  ��� �L�+B� �5�y� 6!��¯B� V�(r ^ 63%!��� �% ��P #!=P9)/�� 2+G$: (  
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  )9   (36

o       )2 (72
o  

  )�  (108
o      )� (144

o  
)��(   +=�0� f+-!�B� /�p1+B� /�5�p��35>5!�] /��   

  )9   (36
o       )2 (72

o      )�  (108
o      )� (144

o  
)��(   70E�� 63%!��� ��P]6�#�+E;�� ��=� >9[  

  )9   (95       )2 (100      )�  (105      )� (110  
������������������������������������������������������  

 �! �
t=0�� ��?)PS ( Cl)PJ (: 6!1+� <"#9 6!�
�% ��� �"!KB� �E��� D, C , B , A  
 /Q���" !,�
" g ��� 70E�� ��0�� ��P N!1 �YZL H �!
P$� �(9 �3b ��Y5 �!d4$� ��� <
��

!1+��� l?C �C 65400 NZL H /��� :  

)�h(   /1+��� 6!�
�B /��¤B� /�����B7C   
  )9   (25%       )2 (30%  
  )�  (40%      )� (60%  

)��(   /1+��� !,;P!" ��� ��0�� ��PC�C   
  )9   (900       )2 (2250      )�  (3150      )� (1350  

)��(   N!;1+��� !,;P!" ��� ��0�� ��PA , D�C *!�%   
  )9   (900       )2 (2250      )�  (3150      )� (1350  

)��(   /1+��� 6!�
�% /��MB /1+��� 6!�
�% qr C �" /����!1 7C   
  )9   (4  qr 3      )2 (2  qr 3      )�  (3  qr 4      )� (3  qr 2  

������������������������������������������������������  
 �! �
t=0�� ��?)P� ( Cl)S� (:�� /
8!I(r ^  D
0�;��5 n5+;E�J� D0�;�� f�!=

 6�#!�;b� ��%�K] ��?�� 6!��!Q��5 23Q�� ���P9 �P �I
L �0B� /�%!� ���" �P
 7�%!y� F!�0� n!o�� 7��#��� �Id�� ^ 2!�;M3� #�QB� D
0�;��&h��/&h�& ^ �C 

 �5�y!"  S�% �C !=1 6!M!
��� �M!1 2���5 /_!b /
"+]5 �!=P9 f#��r 6!II�
 !;�� �5�pB�:  

)��(  �C 6�#!�;b3� �%�K] :3�� 6!��!Q�� ��P  
  )9   (480       )2 (2000      )�  (2580      )� (5040  

)��(   /�0Q�� ��P)2345 6!��!4 (/_!b /
"+] @I� ^ 6�#!�;b3� ��%�K] ��?��  
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)h&(  �� /��� /��¤B� 23Q�)#�1?�� ( 7C 6�#!�;b3� �%�K;B� <
=y |!
K�!" ��Y5 6�#!�;b3� ��%�K] ��?�� 2��� @I�
)*!��+K](  
  )9   (60%       )2 (46.3%      )�  (26%      )� (59.5%  

)h�(  ����/�/��¤B�  6!��!Q� )°!MJ� ( @I� �% 6�#!�;b3� �%�K;B� <
=y |!
K�!" ��Y5 6�#!�;b3� �%�K] ��?�� /
"+] @I�
 7C /
"+])*!��+K](  
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)&�(  �    )&h(  �    )&�(  9    )&�(  2    )&�(  9    )&�(  �    
)&�(  �    )��(  2    )�&(  �    )��(  �    )��(  �    )�h(  �  
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 k��n �	��D� ��$��]��D� ��&� : �^����� +��^v���[  
 "V| ��D� : +���	&��
#��  

)&(   +���	&��
#��:   
• B� /
=E�� 6!M!
��� /�!( ^ N�E] /0I; z�;B� D
Gx !% 59 6�+;L f#�_ O0P f!Q�% !�C 

 �" O=���+�tg� ��% �C !=1 ]�6!¤L  [ u
(: 

 q5$� /¤d��: 200 <≤ x  z�;B� N�E�>5!�� 59 �% §19 0 qr ��G !% 20 

 /¤d��/
M!o��:  3020 <≤ x  z�;B� N�E�>5!�� 59 �% §19 20 qr ��G !% 30 

........................................................................  
 /¤d��/��!���:  6050 <≤ x  z�;B� N�E�>5!�� 59 �% §19 50 qr ��G !% 60 

•  N��( /¤L �E� : �(��4 �(5 9
�4H   
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•  /¤L �E�/�, c u
( :  
/�, �tg� = �f�$ 9
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 ��4 N�E� �"!��� �5�R0� ���+�!�L:  
q5$� /¤d��:     20020 =−    H    5 /¤d��/
M!o��  :    102030 =−  

.....................................  H    5 /¤d��/��!���  :  105060 =−  

(4 E4 /�,4 +�tg� )�5 �� @��( E��n j� �^����!  

•  /¤L �E�V*�! 0x :²!1 ��T;�5 /¤d�� �0] 	I;�% ^ /�G���� z�;B� /=
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K�� ��P >9
 /¤d��.  

  
 �tX (4 V*�! = 
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30 – 20 = 10 

35 – 30 = 5 
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50 – 40 = 10 
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p1+% /¤d�� x0 

(0 + 20) ÷ 2 = 10 

(20 + 30) ÷ 2 = 25 

(30 + 35) ÷ 2 = 32.5 

(35 + 40) ÷ 2 = 37.5 

(40 + 50) ÷ 2 = 45 

(50 + 60) ÷ 2 = 55 
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L�	��� :  /��|)k^v��� ( (�����}�<�: /¤L �E� £���� #�+E;��  S�� u�!� ��=P ��B� �5�R0� e!v�� u
( ) /���1
/��¤% /��M 59 /��!P ( u
(:  

  

  
L�D��� :  /��|)k^v��� ( (�����W��� k�b��� ���#� k�b��)/v�<� (:   

 �P!I�� <=R;B� #�+E;�� 	�+�]:  

����� k�b�� ���#� ���<� ��	'� �	�! a j]�� x �f ���� +���n k	3 �	Z j]�� 0[Z �! a 

 /=
K0� +-!�B� �P!I�� <=R;B� #�+E;�� H *3o=L40] �"!��� �5�y� ^ [ D
K�� �1 6�#�+E] ��=� �C
 �% �G$�40] /�"�+��5 /o�!o��5 /
M!o��5 q5$� 6!¤d�� 6�#�+E] ��=� >9 [ >9 H :  

421012164 =+++  
 <=R;B� #�+E;�� 	�+�] {"!m�)��!��� 59(:   

����� k�b�� W��� ���<� ��	'� �	�! a j]�� x �f ���� +���n k	3 �	Z �*0 �! �4 (���n a 

 /=
K0� +-!�B� {"!m� <=R;B� #�+E;�� H *3o=L40] �"!��� �5�y� ^ [ D
K�� �1 6�#�+E] ��=� �C
 >5!�] 59 �% §1$�40] /��!���5 /�%!t� 6!¤d�� 6�#�+E] ��=� >9 [ H >9 :  

826 =+  
 O=��� !% ���E] �E\ |!�$� �?C O0P5���#� k�b�� (����� /��|�� W��� k�b�� (����� /��|� H ��% �C !=1 

 :²� f!P�+% <%:  

&.  <=R;B� >#�+E;�� �5�y� ^���#� �5$� ��=��� +_!�P N�E] ] z�;B� ��=Px [ 7C
� �	��� ����+�tg /G���% 
 /%3�""�! [Z4 "fzb$� /¤d0� O0P$� ��� �C zb$� +I����5 /%3�" *!v�9 *!G���% "�% �G9 . " �5�y� ^  7��� sdM

 <=R;B� >#�+E;��W��� N�E] /%3��� �E� "(���n �4 �! �*4 " �% *��""�% �G9. " 

 ���n�tg�  

+����� ����  

}�<� ����� �tg� �! =  

0 ≤ x < 20 

20 ≤ x < 30 

30 ≤ x < 35 

35 ≤ x < 40 

40 ≤ x < 50 

50 ≤ x < 60 

4 

16 

12 

10 

6 

2 

4 ÷ 50 = 0.08  or  8% 

16 ÷ 50 = 0.32  or  32% 

12 ÷ 50 = 0.24  or  24% 

10 ÷ 50 = 0.20  or  20% 

6 ÷ 50 = 0.12   or  12% 

2 ÷ 50 = 0.04   or    4% 

 z�;B�x  #�+E;�� f  #�+E;��            £����  f    

 /��|)k^v��� ((����� 

/��|) k^v��� (}�<� (����� 

%or 1001=∑ f  50=∑ f 
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�.  <=R;B� >#�+E;�� �5�y� ^���#�;B� #�+E;�� ���p�  <=R]n!o�� ��=��� [ /=
K�!" �8�!" �5�y� �d�$ !�,j� !=010 
)�5�y� O0P9 ( /=
K�!" 7,;�M '( �d�³� !�,j� !=01 V+b$� �0] /¤L 6!¤d�� 6�#�+E] 	
vM ¦∑ f]  ��=�

 6�#�+E;��)�5�y� �d�9 [( <=R;B� >#�+E;�� �5�y� ^ !%9 HW���;�� ���p�  <=R;B� #�+E]n!o�� ��=��� [ !�,j� !=01
 /=
K�!" �8�!" �5�y� O0P$0) �5�y� �d�9 ( '( �5�y� O0P$ !�,j� !=01 V+b$� �0] /¤L 6!¤d�� 6�#�+E] 	
vM ¦

 /=
K�!" 7,;�M∑ f]  6�#�+E;�� ��=�)�5�y� O0P9. [(  
  

  
\5 /L!Sr �E]��5�y� �% >$ [ �o\ ��=P"}�<� k�b�� ����� " u
(:  

  
  

 �P!I�� <=R;B� �5�y�  �I
�)*3o% ( f#�I�� O0P /0"!KB�.  
  

  

(����� /��| 

0 ≤ x < 20 

20 ≤ x < 30 

30 ≤ x < 35 

35 ≤ x < 40 

40 ≤ x < 50 

50 ≤ x < 60 

 j]��x  #�+E;�� 

4 

16 

12 

10 

6 

2 

  50=∑ f

48 + 2 = 50 

42 + 6 = 48 

32 + 10 = 42 

20 + 12 = 32 

4 + 16 = 20 

0 + 4 = 4 

 k�b�� (����� k^v������#� 

 z�;B�x  <=R;B� #�+E;�� 

< 0 

< 20 

< 30 

< 35 

< 40 

< 50 

< 60 

            0 0 

∑ f 

8 + 10 = 18 

46 + 4 = 50 

18 + 12 = 30 

30 + 16 = 46 

2 + 6 = 8 

0 + 2 = 2 

 k�b�� (����� k^v���W��� 

 z�;B�x  <=R;B� #�+E;�� 

≥ 0 

≥ 20 

 
≥ 30 

 
≥ 35 

 
≥ 40 

 
≥ 50 

 
≥ 60 

 

            0      0 

∑ f 

 �5�� *!M!
(9 O=���"�! [Z0"  �5�� *!M!
(9 O=���"(���^ �4 �! �*0" 

k�b�� �����  

+����� ����  

 ����� k�b��}�<�=   

48 + 2 = 50 

42 + 6 = 48 

32 + 10 = 42 

20 + 12 = 

4 + 16 = 20 

< 0 

< 20 

< 30 

0 

0 + 4 = 4 

 < 35 

< 40  

< 50 

< 60 

0 ÷ 50 = 0  [0%]           

4 ÷ 50 = 0.08  [8%] 

20 ÷ 50 = 0.40  [40%] 

32 ÷ 50 = 0.64  [64%] 

42 ÷ 50 = 0.84  [84%] 

48 ÷ 50 = 0.96  [96%] 

50 ÷ 50 = 1  [100%] 

 /��|)k^v��� ( (�����)}�<� (����� �4 ( k�b�����#� 

 z�;B�x <=R;B� #�+E;�� <=R;B� #�+E;��£����  
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 ���6
! : /��|)+��^v��� ( �$��g� �^�����:  
% /(�;d% N�E] N9 !%r �5��� 7C �L+Q�� �% 59 O0P9 �% 59 �d�9 �.  

  
)�(   m�� +���	&��
#��  L�	��	�:  

 /K�+4f+8����:  /0Id�B� 6!M!
��� /�!( �o%  �1 �o=�] u
(�tX �% 6!¤d�� �% �!QK" 
!C#�+E;� *!K�4 ��Y5 f+8��.  

  
  

 /K�+4>#�+E;�� �#�B�:  6!¤d�� �o=�] u
( 
Q;��63 /K_3;% �1 �o\ u
´ 
 �
Q;�B� f�P!G <K] u
´ H 6!¤d�� V�(r �
Q;�%)!% /¤d� �o=B� ( 7KL$� #�c� O0P

]z�;B� #�W [ O0P$� !C�(5 /¤d0� ±�$� ��� �" f�;¡5] >9 [	���� ����Z /�,
�tg� /�, (���^ [�tg� ���n �X�D* �f 5��gn�� �tg� ���n Ff 5�$��!�.  

  
 /K�+4>#�+E;�� <0vB�:   �1 �o=�] u
(/¤L �% 6!¤d�� /QK�"  7C !�!
���(r

�f���n �X�D*� �tg� V*�!  +�E�% {© w!K��� l?C �
_�;" F�KM ¦
)f+Q�B� /Q���"(.  

  
 /K�+4>#�+E;�� ªT�B�:   �1 �o=�] u
(/¤L �% 6!¤d�� /QK�" 7C !�!
���(r 

�f���n �X�D*� �tg� V*�!  {© w!K��� l?C �
_�;" F�KM ¦�,¡) �
�!"(.  

  
  

�tg� ���n  

�tg� /�,  

�tg� ����� �X�D*=   

x  

x ≥ 15 

12  ≤ x < 15 

6  ≤ x < 12 

x < 6 

f  

18 

35 

25 

20 

x  

x ≥ 18 

15  ≤ x < 18 

12  ≤ x < 15 

6 ≤ x < 12 

f  

18 

35 

25 

20 

x  

15 ≤ x < 18 

12  ≤ x < 15 

6  ≤ x < 12 

x < 6 

f  

18 

35 

25 

20 

[g=4 �! a��g! 9
�4 �! a��g! 2X��� �! a��g! 

@�
�! j� C�0 �tg
� ��0 ��  ��9
�0 �tg
� �j?0@�
�! j�   ��0 E��)C�0 �tg
� ( 9
�0�
)�j?0 �tg
� (2!�
�! j� 
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���
 �
X�D*
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 /K�+4>#�+E;�� <0vB� �P!I�� <=R;B�:  �1 �o=�] u
(/¤L �% 6!¤d�� /QK�"  7C !�!
���(r�tg
� ��0 ���  �����
���<� ���#� k�b��  {© w!K��� l?C �
_�;" F�KM ¦+�E�%) B� /Q���"f+Q�( >#�+E;�� �5�y� ���E] �% �"� !�C5 H 

 �P!I�� <=R;B� . �" <0vB� �?C O=��� *!M!
(95"�! [Z0 k
�!. " 

  

  
  

 �o% /0¤�$� �% ������ O0P �+�� ^ �P!I�� <=R;B� >#�+E;�� <0vB� �
d�5:  
  

  
 

• B� #�+E;�� ��( �� +-!�B� <=R;"" ax < .  /"!�J�A 

•  �� +-!�B� <=R;B� #�+E;�� ��(�"" ax ≥ :  /"!�J� : !,�% µ5+Q% 6�#�+E;�� ��=�A.  

•  �� +-!�B� <=R;B� #�+E;�� ��(�"" bxa <≤ :  /"!�J�B !,�% µ5+Q% A.   
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    j]��x

∑ f
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 /K�+4>#�+E;�� <0vB� {"!m� <=R;B�: /¤L �1 N9 e3;b�� <% �P!I�� <=R;B� >#�+E;�� <0v=0� ["!�% �C5  /QK�" �o=�]
 7C !�!
���(r�tg
� ��0 ��� ���<� W��� k�b�� �����  {© w!K��� l?C �
_�;" F�KM ¦+�E�%) f+Q�B� /Q���"(  

m� <=R;B� >#�+E;�� �5�y� ���E] �% �"� !�C5 {"! . �" <0vB� �?C O=��� *!M!
(95"(���^ �4 �! �*0 k
�!. "  
 

  

<4!K;�5N!�0vB� N!�#�+E;��  7C !m f+-!�B� z�;B� /=
G N�E] /QKM ^ {"!m�5 �P!I�� W	=�� M /=
G 7C5 H 6!M!
�0� :  
•  � 2�^����! 2����� Cl +���	&� ����� ��'n ����.  
•  ���Z k�b�! ���n �f���<^∑ f

2
1  

•  ���Z }�� k�b�! ���n �f���<^50%.   
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 +�&^��n)P(  
�6	6#� ��� � ��?  

  
)&(   �C 6!¤d�� �% /¤d� £���� #�+E;��: 

  )9(  6�#�+E;�� ��=�5 /¤d0� O0P$� ��� �" /�����    )2(  !m�4 O0P /¤d�� #�+E] /=�G �#!b 

  )�(  6�#�+E;�� ��=� qr /¤d�� #�+E] /��M       )�(  6�#�+E;�� ��=�5 /¤d0� ±�$� ��� �" /����� 

)�(   >#�+E;�� �#�B� ^ /�5!�;% z¶ 6!¤L 6�Y /0I;% 6!M!
���
Q;�% >9 /(!�% N�E]  7C 63
Q;�B� �%:  
  )9(  �
Q;�B� !,0o\ ��� /¤d�� #�+E]          )2(  �
Q;�B� !,0o\ ��� /¤d0� £���� #�+E;�� 

  )�(  �
Q;�B� !,0o\ ��� /¤d�� #�+E] /L!o1        )�(  0o\ ��� /¤d�� ��4�
Q;�B� !, 

)�(   >#�+E;�� �#�B� ^ /�5!�;% z¶ 6!¤L 6�Y /0I;% 6!M!
�� N�E]>9 f�P!G ��4�
Q;�%   7C 63
Q;�B� �%:  
  )9(  �
Q;�B� !,0o\ ��� /¤d�� #�+E]          )2(  �
Q;�B� !,0o\ ��� /¤d0� £���� #�+E;�� 

  )�(  �
Q;�B� !,0o\ ��� /¤d�� #�+E] /L!o1        )�(  ��4�
Q;�B� !,0o\ ��� /¤d��  

)h(   >#�+E;�� �#�B� ^� /�5!�;% z¶ 6!¤L 6�Y /0I;% 6!M!
�� N�E>9 �!d]#��
Q;�%   63
Q;�B� �%�C:   
  )9(  �
Q;�B� !,0o\ ��� /¤d�� #�+E]          )2(  �
Q;�B� !,0o\ ��� /¤d0� £���� #�+E;�� 

  )�(  Q;�B� !,0o\ ��� /¤d�� #�+E] /L!o1�
        )�(  �
Q;�B� !,0o\ ��� /¤d�� ��4 

)�(   >#�+E;�� �#�B� ^6!¤d0� /0o=B� 63
Q;�B� N�E] /0I;% 6!M!
��:   
  )9(   *!%!¢ /K_3;%)!,�
" 6!L!�% � >9(        )2(  !,v�" �P /0Id�% 

  )�(  /0b��;%               )�(  !,v�" ��L 

)�(  ���(r /QK�" /¤L �1 �o=�] >#�+E;�� <0vB� ^ !�!
: 

  )9(   ��� �?C �% �G$� z�;B� D
G <
=y <=R;B� #�+E;��5 /¤d0� ±�$� ���. 

  )2(   ��� �?C >5!�] 59 �% §1$� z�;B� D
G <
=y <=R;B� #�+E;��5 /¤d0� ±�$� ���. 

  )�(   !C#�+E] /L!o15 /¤d�� p1+%.  
  )�(  /¤d�� �0;� �o=B� �
Q;�B� p1+%  

)�(  0vB� ^ >#�+E;�� < �P!I�� <=R;B� !�!
���(r /QK�" /¤L �1 �o=�]: 

  )9(   ��� �?C �% �G$� z�;B� D
G <
=y <=R;B� #�+E;��5 /¤d0� ±�$� ���. 

  )2(   ��� �?C >5!�] 59 �% §1$� z�;B� D
G <
=y <=R;B� #�+E;��5 /¤d0� ±�$� ���. 

  )�(   !C#�+E] /L!o15 /¤d�� p1+%.  
  )�(  /¤d�� �0;� �o=B� �
Q;�B� p1+% 

)�(   >#�+E;�� <0vB� ^ {"!m� <=R;B� !�!
���(r /QK�" /¤L �1 �o=�]: 

  )9(   ��� �?C �% �G$� z�;B� D
G <
=y <=R;B� #�+E;��5 /¤d0� ±�$� ���. 

  )2(  59 �% §1$� z�;B� D
G <
=y <=R;B� #�+E;��5 /¤d0� ±�$� ��� ��� �?C >5!�] . 
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  )�(   !C#�+E] /L!o15 /¤d�� p1+%.  
  )�(  /¤d�� �0;� �o=B� �
Q;�B� p1+% 

������������������������������������������������������  
 �! �
t=0�� ��?)� ( Cl)rS: (  ��B� >#�+E;�� <���;�� ^:  

)�(   6�#�+E;�� ��=�∑ f>5!��   
  )9(  100      )2(  200 

  )�(  1      )�(  50 

)&�(   >5!�� /�"�+�� /¤d0� £���� #�+E;�� :  
  )9(  0.2      )2(  0.3      )�(  0.1      )�(  0.4 

)&&(   ��P q5$� /¤d�� p1+%x >5!�] :  
  )9(  0      )2(  10      )�(  15      )�(  20 

)&�(   >5!�] /�"�+�� /¤d�� #�+E] /L!o1:  
  )9(  0.1      )2(  0.5      )�(  5      )�(  55 

)&�(   �C /o�!o�� /¤d0� O0P$� ���:  
  )9(  20      )2(  30      )�(  40      )�(  50 

)&h(   ��P /
M!o�� /¤d�� p1+%x >5!�] :  
  )9(  25      )2(  30      )�(  35      )�(  15 
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2

3 × >#!
�B� e�+»��  

  )�(  
4

5 ×>#!
�B� e�+»��         )�(  
3

2 × >#!
�B� e�+»��  

)h�(  �+E;�� 6!
�T�=0� É!�5!�% 7�
"+�� e�+»�� N�E�  ��;��� /Q
�"5 ����B� f�
(5 /�#)*!��+K] ( ��:  
  )9(  

5

4 × >#!
�B� e�+»��        )2(  
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3 × >#!
�B� e�+»��  

  )�(  
4

5 ×>#!
�B� e�+»��         )�(  
3

2 × >#!
�B� e�+»��  

������������������������������������������������������  
�� ��? �! �
t=0)SS ( Cl)SJ: ( !C��P D
K�� �% /P�=� 10 /
�!;�� 6!M!
��� !m5 :  

762260 2
=== ∑∑∑ ddx ,||,  

 u
(∑ x H D
K�� ��=� �C d!��� {���� �P e�+»�� �C  H D
K0� ¹|d| NYr H e�+»�� �?m /K0QB� /=
K�� �C :  

)hh(   �C /K"!��� 6!M!
�0� ¹!��� {����:  
  )9(  2.2    )2(  7.6    )�(  6    )�(  2.76 

)h�(   �C /K"!��� 6!M!
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  )9(  2.2    )2(  7.6    )�(  6    )�(  2.76 
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������������������������������������������������������  
?�� �� �! �
t=0)S� ( Cl)Qr: ( ��B� >#�+E;�� �5�y� ^ ] !m ��_+B� 6!M!
��� D,% z¶ [....... N!1 �Yr Hd e�+»�� �o\ 
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G �E�x [ NZL H ¹!��� {���� �P:  
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  )9(  4.5    )2(  1.85    )�(  2.18    )�(  4.75 

)��(   �C /K"!��� 6!M!
�0� ��!�;��:  
  )9(  4.5    )2(  1.85    )�(  2.18    )�(  4.75 

)�&(   �C /K"!��� 6!M!
�0� >#!
�B� e�+»��:  
  )9(  4.5    )2(  1.85    )�(  2.18    )�(  4.75 

������������������������������������������������������  
)��(   N!1 �Yr3Q�� �% ��P 6!�#�� ¹!��� {���� �C 250 >#!
�B� !,L�+»�5 5 N�E� 6!�#�0� e3;b�� �%!�% NZL H :  

  )9(  0.1    )2(  10%    )�(  0.5    )�(  50% 

)��(   /=
K0� /�#!
�B� /�#���13 ¹!��� !,Q�5 D
K�� �% /P�=� ^ 10 !,��!�]5 4 7C   :  
  )9(  1.5    )2(  0.67    )�(  0.75    )�(  1.33 

������������������������������������������������������  
�� ��? �! �
t=0)QS ( Cl)uK: ( �I;% z�;B �P!I�� <=R;B� >#�+E;�� <0vB� ��� �L�+B� �E��� x:   

)�h(   >5!�� 6�#�+E;�� ��=� :  
  )9(  5      )2(  10      )�(  35      )�(  70 

)��(   �" <K� �5$� <
"+��:  
  )9(  2 , 3      )2(  3 , 4      )�(  4 , 5      )�(  5 , 6 
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 +�&^��n)u(  
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��� /P�=� �o¢ N9 �E\ /
�Y�¸ D
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  )2 (  /Q��;% /=
G ��( #!�;M3� /
=E�� 6!M!
��� !� [R;] ��� /�#��� �_+] s
�!K%  
  )� (  /Q��;% /=
K� /����!" �0QB� �;�;0� /��¤B� /����� ��� s
�!K%  
  )� (  !% <���;� ��!=;�� �P ����� 59 ��!¢ /�#� �_+] s
�!K% 7C  
  )�C ( 7�
�Q�� <���;�� ªT�% /=K" /M#!K% ªT�B� /=G ^ ^ �"�;�� /�#� �_+] s
�!K%  

)�(   �	^�'!�,�g�� 7C   
  )9    (  6!M!
��� /P�=� �o¢ N9 �E\ /
�Y�¸ D
G  
  )2 (  !� [R;] ��� /�#��� �_+] s
�!K%/Q��;% /=
G ��( #!�;M3� /
=E�� 6!M!
���   
  )� (  /Q��;% /=
K� /����!" �0QB� �;�;0� /��¤B� /����� ��� s
�!K%  
  )� (  !% <���;� ��!=;�� �P ����� 59 ��!¢ /�#� �_+] s
�!K% 7C  
  )�C ( 7�
�Q�� <���;�� ªT�% /=K" /M#!K% ªT�B� /=G ^ ^ �"�;�� /�#� �_+] s
�!K%  

������������������������������������������������������  
�� ��? �
t=0)P (R) S: ( N!1 �Yr ]D
K�� �% /P�=� [1Q H �5$� <
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"+�� �C 10P H +�!��� �¤B� �C 
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 ��$�� ����� : ¡���� ��&�]��&n�I [	
o[  
  

   �" ��IKB�" w!�]#�� �
0� "         6!M!
��� �% �;P�=� !���� N!1 �� [M9 �C :  z�;% @� q5$�x +b� z�;% @� V+b$�5 y |#�M H 
 :²� ��»5 6!M!
��� l?C:  

)&  (]!C �" /G3P Ç!�C �C � F9 6!M!
��� �% �;P�=�� �: ��z�;B� N9 ��KM /G3P Ç!�C �M!1 �YZL x , y �r5 N!Q�]+% 
�Q�]+% z¶ !=,L 

)�  ( /G3��� l?C f�G V�%]6�®��5 Nr: [ *��� /d
�S F9 /d
�S F9 /Q��;% F9 /��G F9 *��� /��G 7C �C 

)�  ( /G3��� l?C ��M]6�®��5 Nr: [ P F9 /��+4 7C �C /
�E] ^/��+Q�� /G3��� :  /=
G 6��� !=01x/=
G *!v�9 6���   
y ^5 H /
�E��� /G3��� :  /=
G 6��� !=01x /=
G �IKM y [ 

 ��+4 �P ��Y !��E\5"��i��I [�� " 59�n�� ��&n� [!��! r u
( :  

              
)( 1

6
1

2

2

−
−=
∑
nn

D
r  ] u
(D D
G �" �]+�� ^ �+d�� �o¢ x , y[ 

 �" [;=
G +IT�] ���5-1 , +1  [;=
G �M!1 �YZL H:  
• �& �! w!�]#� Ç!�C N9 O0P ��Y �� H (��, ��z�;B� �" x , y 

• �&��= w!�]#� Ç!�C N9 O0P ��Y �� H F��� ��z�;B� �" x , y 

• L�g7 ��z�;B� �" w!�]#� Ç!�C s
� [M9 O0P ��Y �� H x , y 

K�� !C��T;L w!�]#�� f�G !%9 !;�� �5�R0� *!K�4 w!�]#�� �%!�B /K0QB� /=
:  

  
�n ����� E4 �*w�& �� ��&n�I E4 ¦�n ��&n�I [!��� (��, ������ R �&���� 5�4 ¦�n F��� 

   ��&n�I [!��� �'
�� ��	'� ��&n�I ��Z
0 ��&n� � �^ I

0 < r ≤≤≤≤ 0.4e	�ª ��&n�
0.4 < r ≤≤≤≤ 0.6 W=��! ��&n�
0.6 < r < 1(�Z ��&n�

1@�n ��&n�
> 1  +����� � ´�?

   ��&n�I [!��� �'
�� ��	'� ��&n�I ��Z    ��&n�I [!��� �'
�� ��	'� ��&n�I ��Z
0 ��&n� � �^ I

0 < r ≤≤≤≤ 0.4e	�ª ��&n�
0.4 < r ≤≤≤≤ 0.6 W=��! ��&n�
0.6 < r < 1(�Z ��&n�

1@�n ��&n�
> 1  +����� � ´�?
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)�(   w!�]#�� �%!�% N!1 �Yrr ��z�;B� �" x , y >5!�� 0.45 N9 ¼�� �?,L x , y :   
  )9 (*!Q��;% *!
�EP *!4!�]#� N!Q�]+%        )2 (*!��G *!��+4 *!4!�]#� N!Q�]+%  
  )� (�Q�]+% z¶            )� (*!Q��;% *!��+4 *!4!�]#� N!Q�]+%  

)�(  !�]#�� �%!�% N!1 �Yr wr ��z�;B� �" x , y >5!�� 0.84 N9 ¼�� �?,L x , y :   
  )9 (*!Q��;% *!
�EP *!4!�]#� N!Q�]+%        )2 (*!��G *!��+4 *!4!�]#� N!Q�]+%  
  )� (�Q�]+% z¶            )� (*!Q��;% *!��+4 *!4!�]#� N!Q�]+%  

)h(   w!�]#�� �%!�% N!1 �Yrr ��z�;B� �" x , y >5!�� -0.92� �?,L  N9 ¼�x , y :   
  )9 (*!��G *!
�EP *!4!�]#� N!Q�]+%        )2 (*!��G *!��+4 *!4!�]#� N!Q�]+%  
  )� (*!%!] *!
�EP *!4!�]#� N!Q�]+%        )� (*!Q��;% *!��+4 *!4!�]#� N!Q�]+%  

)�(   w!�]#�� �%!�% N!1 �Yrr ��z�;B� �" x , y >5!�� -0.22 N9 ¼�� �?,L x , y :   
  )9 (!Q�]+%*!��G *!
�EP *!4!�]#� N        )2 (Ê*!Q��;% *!
�EP *!4!�]#� N!Q�]+%  
  )� (*!%!] *!
�EP *!4!�]#� N!Q�]+%        )� (*!d
�S *!
�EP *!4!�]#� N!Q�]+%  

)�(   w!�]#�� �%!�% N!1 �Yrr ��z�;B� �" x , y >5!�� -1 N9 ¼�� �?,L x , y :   
  )9 (*!��G *!
�EP *!4!�]#� N!Q�]+%        )2 (Ê*!Q��;% *!
�EP *!4!�]#� N!Q�]+%  
  )� (*!%!] *!
�EP *!4!�]#� N!Q�]+%        )� (*!d
�S *!
�EP *!4!�]#� N!Q�]+%  

)�(   w!�]#�� �%!�% N!1 �Yrr ��z�;B� �" x , y >5!�� -2 N9 ¼�� �?,L  :  
  )9 (x , y*!��G *!
�EP *!4!�]#� N!Q�]+%         )2 (x , y+4 *!4!�]#� N!Q�]+% *!��G *!��  
  )� (*!%!] *!
�EP *!4!�]#� N!Q�]+%        )� (6!"!��� ^ �Qb Ç!�C  

)�(   �E� ^)9 ( ��z�;B� N9  S��  OQ�B� #!�;M�� �E� Hx , y:   
  )9 (  *!��G *!4!�]#� *!
�EP N!Q�]+%        )2(  *!��G É!4!�]#� *!��+4 N!Q�]+%  
  )�(  �Q�]+% z¶            )�(  +4 *!4!�]#� N!Q�]+%*!%!] *!��  

)�(   �E� ^)2 ( ��z�;B� N9  S��  OQ�B� #!�;M�� �E� Hx , y:   
  )9 (  *!��G *!4!�]#� *!
�EP N!Q�]+%        )2(  *!��G É!4!�]#� *!��+4 N!Q�]+%  
  )�(  �Q�]+% z¶            )�(  *!%!] *!��+4 *!4!�]#� N!Q�]+%  
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)&�(   �E� ^)� (� �E� H ��z�;B� N9  S��  OQ�B� #!�;M�x , y:   

  )9 (  *!Q��;% *!4!�]#� *!
�EP N!Q�]+%      )2(  *!��G É!4!�]#� *!��+4 N!Q�]+%  
  )�(  �Q�]+% z¶            )�(  *!Q��;% *!��+4 *!4!�]#� N!Q�]+%  

)&&(   �E� ^)� ( ��z�;B� N9  S��  OQ�B� #!�;M�� �E� Hx , y:   
  )9 (  �EP N!Q�]+%*!Q��;% *!4!�]#� *!
      )2(  *!d
�S É!4!�]#� *!��+4 N!Q�]+%  
  )�(  �Q�]+% z¶            )�(  *!Q��;% *!��+4 *!4!�]#� N!Q�]+%  

)&�(   �E� ^)�C ( ��z�;B� N9  S��  OQ�B� #!�;M�� �E� Hx , y:   
  )9 (  *!��G *!4!�]#� *!
�EP N!Q�]+%        )2(  *!%!] É!4!�]#� *!
�EP N!Q�]+%  
  )�(  �Q�]+% z¶            )�(  *!d
�S *!
�EP *!4!�]#� N!Q�]+%  

)&�(   �E� ^)5 ( ��z�;B� N9  S��  OQ�B� #!�;M�� �E� Hx , y:   
  )9 (  *!Q��;% *!4!�]#� *!
�EP N!Q�]+%      )2(  *!��G É!4!�]#� *!
�EP N!Q�]+%  
  )�(  �Q�]+% z¶            )�(  *!d
�S É!4!�]#� *!
�EP N!Q�]+%  
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