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ĬǼȍȇǾȂǹ�52//( 

ĬǼȍȇǾȂǹ�ȂǼȈǾȈ�ȉǿȂǾȈ�ǻǿǹĭȅȇǿȀȅȊ�ȁȅīǿȈȂȅȊ 

ǱıțȘıȘ��  

ǻȓȞİĲĮȚ�Ș�ıȣȞȐȡĲȘıȘ� 2

1, 1
( )

1, 1
x x

f x
x x xD E

� d­
 ® � � !¯

. ȃĮ�ȕȡİȓĲİ ĲȚȢ�ĲȚȝȑȢ�ĲȦȞ�Į, ȕ�\  ȖȚĮ�ĲȚȢ�ȠʌȠȓİȢ�

İĳĮȡȝȩȗİĲĮȚ�ĲȠ�Ĭ��5ROOH�ıĲȠ�įȚȐıĲȘȝĮ�>�� �@�țĮȚ�ȑʌİȚĲĮ�ȞĮ�ȕȡİȓĲİ�ĲȠ� 0 (0,2)x �   ʌȠȣ�İʌĮȜȘșİȪİȚ�ĲȠ�

șİȫȡȘȝĮ� 

ǹʌ: Į = –2,  ȕ = 5, 0

5
4

x  

ǱıțȘıȘ�2  

ĬİȦȡȠȪȝİ�ıȣȞȐȡĲȘıȘ f ��ʌĮȡĮȖȦȖȓıȚȝȘ�ıİ�ȑȞĮ�įȚȐıĲȘȝĮ�ǻ��ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ� 

i) ȝİĲĮȟȪ�įȪȠ�ȡȚȗȫȞ�ĲȘȢ� f  ıĲȠ�ǻ��ȣʌȐȡȤİȚ�ȝȓĮ�ĲȠȣȜȐȤȚıĲȠȞ�ȡȓȗĮ�ĲȘȢ� f c

ii) ȝİĲĮȟȪ�įȪȠ�įȚĮįȠȤȚțȫȞ�ȡȚȗȫȞ�ĲȘȢ� f c  ıĲȠ�ǻ��ȣʌȐȡȤİȚ�ȝȓĮ�ĲȠ�ʌȠȜȪ�ȡȓȗĮ�ĲȘȢ� f .

ǱıțȘıȘ�3  
ĬİȦȡȠȪȝİ�ıȣȞȐȡĲȘıȘ� f ��ȐȡĲȚĮ�țĮȚ�ʌĮȡĮȖȦȖȓıȚȝȘ�ıİ�ȑȞĮ�įȚȐıĲȘȝĮ�ǻ. ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�ȣʌȐȡȤİȚ� 

ȑȞĮȢ�ĲȠȣȜȐȤȚıĲȠȞ�[ �'  ĲȑĲȠȚȠȢ��ȫıĲİ� f c�[ �   0 . 

ǱıțȘıȘ�4  

ǻȓȞİĲĮȚ�ıȣȞȐȡĲȘıȘ� f ��ıȣȞİȤȒȢ�ıĲȠ�>1, 2@ țĮȚ�ʌĮȡĮȖȦȖȓıȚȝȘ�ıĲȠ� �1, 2� ��ȝİ� � �f f �2 1��  l n 2 ��ȃĮ�

ĮʌȠįİȓȟİĲİ�ȩĲȚ�ȣʌȐȡȤİȚ�ȑȞĮȢ�ĲȠȣȜȐȤȚıĲȠȞ� � �1, 2[ � ��ĲȑĲȠȚȠȢ��ȫıĲİ� � �
22 3 1f [ [[
[
� �c  . 
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ǱıțȘıȘ�5  

ǲıĲȦ� f ıȣȞİȤȒȢ�ıĲȠ�>0,1@ țĮȚ�ʌĮȡĮȖȦȖȓıȚȝȘ�ıĲȠ� �0,1� ��ȝİ� � �  f f0 2 �1 � ��ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�Ș�

İȟȓıȦıȘ� � � � �2

2
1

xf x f x
x

c  � �
�

 ȑȤİȚ�ȝȓĮ�ĲȠȣȜȐȤȚıĲȠȞ�ȡȓȗĮ�ıĲȠ� � �0,1 . 

0 0 0 0 0

ǱıțȘıȘ�6  

ǻȓȞİĲĮȚ�Ș�ʌĮȡĮȖȦȖȓıȚȝȘ�ıȣȞȐȡĲȘıȘ� f ��ıȣȞİȤȒȢ�ıĲȠ� f �: 0, � f� o  \ ȖȚĮ�ĲȘȞ�ȠʌȠȓĮ�ȚıȤȪİȚ� 

�D D �  f f E �E � ȖȚĮ�țȐʌȠȚȠȣȢ�șİĲȚțȠȪȢ�ĮȡȚșȝȠȪȢ�D E,   ȝİ� �D E  ��ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�ȣʌȐȡȤİȚ�ȑȞĮȢ� 

ĲȠȣȜȐȤȚıĲȠȞ� x � � ,D E � ��ĲȑĲȠȚȠȢ��ȫıĲİ� x f c�x �� � ln x  f �� x �  0 . 

ǱıțȘıȘ�7 

ǲıĲȦ� f ıȣȞİȤȒȢ�ıĲȠ�> @,D E ��ʌĮȡĮȖȦȖȓıȚȝȘ ıĲȠ� � �,D E ��ȝİ� 0D ! ��ĬİȦȡȠȪȝİ�ĮțȩȝĮ�ȩĲȚ�ȚıȤȪİȚ�Ș�

ıȤȑıȘ�� � � � � 0f fD E E D�  ��ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ� 

i) ȣʌȐȡȤİȚ�ȑȞĮȢ�ĲȠȣȜȐȤȚıĲȠȞ� � �0 ,x D E� ��ĲȑĲȠȚȠȢ��ȫıĲİ� � � � �0
0

0

f x
f x

x
c  . 

ii) Ș İĳĮʌĲȩȝİȞȘ�ĲȘȢ�Cf  ıĲȠ�ıȘȝİȓȠ� � �� �0 0,A x f x  įȚȑȡȤİĲĮȚ�Įʌȩ�ĲȘȞ�ĮȡȤȒ�ĲȦȞ�ĮȟȩȞȦȞ� 

ǱıțȘıȘ�8  

ǻȓȞİĲĮȚ�ıȣȞȐȡĲȘıȘ� f ��įȣȠ�ĳȠȡȑȢ�ʌĮȡĮȖȦȖȓıȚȝȘ�ıĲȠ� \ ��ȝİ� � ��  f f1 1� �  1  țĮȚ� f � �0 0  ��ȃĮ�

ĮʌȠįİȓȟİĲİ�ȩĲȚ�ȣʌȐȡȤİȚ�ȑȞĮȢ�ĲȠȣȜȐȤȚıĲȠȞ� � �0 1,1x � � ��ĲȑĲȠȚȠȢ��ȫıĲİ�Ș�İĳĮʌĲȩȝİȞȘ�ĲȘȢ�țĮȝʌȪȜȘȢ�

ĲȘȢ f c  ıĲȠ�ıȘȝİȓȠ� � �� �0 0,A x f xc  ȞĮ�İȓȞĮȚ�ʌĮȡȐȜȜȘȜȘ��Ȓ�ȞĮ�ıȣȝʌȓʌĲİȚ�ȝİ�ĲȘȞ�İȣșİȓĮ�

� � :  2 3y xH  � . 
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ǱıțȘıȘ�9 

ǲıĲȦ�ıȣȞȐȡĲȘıȘ� f ��įȣȠ�ĳȠȡȑȢ�ʌĮȡĮȖȦȖȓıȚȝȘ�ıĲȠ� > @1, 2 ��ȝİ� � � � �2 2 1f f  țĮȚ� � � 0f xcc z  ȖȚĮ�

țȐșİ� � �1, 2x� ��ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�Ș�İȟȓıȦıȘ� � � � �f x x f xc �  ȑȤİȚ�ȝȠȞĮįȚțȒ�ȡȓȗĮ�ıĲȠ�įȚȐıĲȘȝĮ�

� �1, 2 . 

ǱıțȘıȘ��0  

ǻȓȞİĲĮȚ�Ș�ıȣȞȐȡĲȘıȘ� f : o\ \ , įȪȠ�ĳȠȡȑȢ�ʌĮȡĮȖȦȖȓıȚȝȘ��ȖȚĮ�ĲȘȞ�ȠʌȠȓĮ�ȚıȤȪȠȣȞ�ȠȚ�ıȤȑıİȚȢ��

� � � �0 2 2f f  țĮȚ� � �1 3f  . ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�ȣʌȐȡȤİȚ�ȑȞĮȢ ĲȠȣȜȐȤȚıĲȠȞ� � �0, 2[ � ��ĲȑĲȠȚȠ��

ȫıĲİ� � �'' 4 6f [ [ � . 

ǱıțȘıȘ��1  

ǻȓȞİĲĮȚ�Ș�ıȣȞȐȡĲȘıȘ� f : o\ \ ʌĮȡĮȖȦȖȓıȚȝȘ�ȖȚĮ�ĲȘȞ�ȠʌȠȓĮ�ȚıȤȪȠȣȞ�ȠȚ�ıȤȑıİȚȢ �0�f e   6 țĮȚ�

� � 3f e e�  . ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ� 

i) ȣʌȐȡȤİȚ�ȑȞĮȢ ĲȠȣȜȐȤȚıĲȠȞ� � �1 0,3x � ĲȑĲȠȚȠ��ȫıĲİ� � � � �1 1' 3f x f x �  

ii) ȣʌȐȡȤİȚ�ȑȞĮȢ ĲȠȣȜȐȤȚıĲȠȞ� � �2 0,3x � ĲȑĲȠȚȠ��ȫıĲİ� � � � �2 2 2' 2f x x f x � � . 

ǱıțȘıȘ��2  

ǻȓȞİĲĮȚ�Ș�ʌĮȡĮȖȦȖȓıȚȝȘ�ıȣȞȐȡĲȘıȘ� f : o\ \ , ȖȚĮ�ĲȘȞ�ȠʌȠȓĮ�ȚıȤȪİȚ�ȩĲȚ�Ș�ȖȡĮĳȚțȒ�ĲȘȢ�ʌĮȡȐıĲĮıȘ� 

ĲȑȝȞİȚ�ĲȘȞ�İȣșİȓĮ� y   2014 ��ıİ�įȪȠ�ıȘȝİȓĮ�ȝİ�ĲİĲȝȘȝȑȞİȢ� 0, 2S ��ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�Ș�İȟȓıȦıȘ�

� � � �' ıȣȞf x x f x �  ȑȤİȚ�ȝȚĮ�ĲȠȣȜȐȤȚıĲȠȞ�ȡȓȗĮ. 

ǱıțȘıȘ��3  

ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�Ș�İȟȓıȦıȘ� xe x2�  D Ex � ��ȝİ� ,  D E �\ , ȑȤİȚ�ĲȠ�ʌȠȜȪ�įȣȠ�ʌȡĮȖȝĮĲȚțȑȢ�ȡȓȗİȢ� 
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ǱıțȘıȘ��4  
ǲıĲȦ�f  ȝȚĮ�ʌĮȡĮȖȦȖȓıȚȝȘ� ıĲȠ� \ ıȣȞȐȡĲȘıȘ, ĲȘȢ ȠʌȠȓĮȢ Ș�ȖȡĮĳȚțȒ�ʌĮȡȐıĲĮıȘ�įȚȑȡȤİĲĮȚ�Įʌȩ�ĲȘȞ�

ĮȡȤȒ�ĲȦȞ�ĮȟȩȞȦȞ��ǼȐȞ�Ƞ�ĮȡȚșȝȩȢ� � �
� �
1
2

f i
z

f i
�

 
�

 İȓȞĮȚ�ĳĮȞĲĮıĲȚțȩȢ��ȞĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ� 

i) Ș�ȖȡĮĳȚțȒ�ĲȘȢ�ʌĮȡȐıĲĮıȘ�ĲȑȝȞİȚ�ĲȠȞ�ȐȟȠȞĮ�ĲȦȞ�ĲİĲȝȘȝȑȞȦȞ�ıİ�ȑȞĮ ĲȠȣȜȐȤȚıĲȠȞ�ıȘȝİȓȠ, ĲȠȣ�
ȠʌȠȓȠȣ�Ș�ĲİĲȝȘȝȑȞȘ�ĮȞȒțİȚ�ıĲȠ�įȚȐıĲȘȝĮ� � �1,2

ii) ȣʌȐȡȤİȚ�ȑȞĮȢ ĲȠȣȜȐȤȚıĲȠȞ� � �0,2[ � , ȫıĲİ�Ș�İĳĮʌĲȠȝȑȞȘ�ĲȘȢ�ȖȡĮĳȚțȒȢ�ĲȘȢ�ʌĮȡȐıĲĮıȘȢ�ıĲȠ�

ıȘȝİȓȠ� � �� �, f[ [$  ȞĮ�İȓȞĮȚ�ʌĮȡȐȜȜȘȜȘ��Ȓ�ȞĮ�ıȣȝʌȓʌĲİȚ�ȝİ�ĲȘȞ�İȣșİȓĮ� 2014y  .

ǱıțȘıȘ��5  

ǻȓȞİĲĮȚ�Ș�ıȣȞȐȡĲȘıȘ�� �f x�   
ln

1
x

x �
. ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ� 

i) ȚıȤȪȠȣȞ�ȠȚ�ȣʌȠșȑıİȚȢ�ĲȠȣ�Ĭ�Ȃ�ȉ�ȖȚĮ�ĲȘȞ� f  ıĲȠ�įȚȐıĲȘȝĮ� 2,e eª º¬ ¼

ii) ȣʌȐȡȤİȚ�ȑȞĮ�ĲȠȣȜȐȤȚıĲȠȞ� � �2
0 ,x e e�  ĲȑĲȠȚȠ�ȫıĲİ� � �0' 0f x �  țĮȚ�ıĲȘ�ıȣȞȑȤİȚĮ�ȞĮ�įİȓȟİĲİ�ȩĲȚ�

� �0
0

1f x
x

! . 

ǱıțȘıȘ��6 

i) ǲıĲȦ�ıȣȞȐȡĲȘıȘ� f , ıȣȞİȤȒȢ�ıĲȠ�> @,  D E ��ʌĮȡĮȖȦȖȓıȚȝȘ�ıĲȠ� � �,  D E , ȝİ� � � 0f x !  ȖȚĮ�țȐșİ�

> @,  x D E� ��ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�ȣʌȐȡȤİȚ�ȑȞĮ ĲȠȣȜȐȤȚıĲȠȞ� � �,  [ D E� , ĲȑĲȠȚȠ, ȫıĲİ�

� � � �
� �

� �' ln
f f

f
f
E [

[
D E D

§ ·
 �¨ ¸¨ ¸ �© ¹

. 

ii) ǲıĲȦ�ıȣȞȐȡĲȘıȘ f , ıȣȞİȤȒȢ�ıĲȠ > @,a E  țĮȚ ʌĮȡĮȖȦȖȓıȚȝȘ�ıĲȠ � �,D E .

ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�ȣʌȐȡȤİȚ�ȑȞĮ�ĲȠȣȜȐȤȚıĲȠȞ� � �,  [ D E� , ĲȑĲȠȚȠ, ȫıĲİ�

� � � � � � � � � � � �' 'f f f fe f e e f eE [ D [D [ E [� � �  � � � .
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ǱıțȘıȘ��7 

i) ǲıĲȦ�ıȣȞȐȡĲȘıȘ� > @:  1,3f o\ , ıȣȞİȤȒȢ�țĮȚ�ȖȞȘıȓȦȢ�ĳșȓȞȠȣıĮ��ǼȐȞ�Ș� f  İȓȞĮȚ�

ʌĮȡĮȖȦȖȓıȚȝȘ�ıĲȠ�������țĮȚ�ȑȤİȚ�ıȪȞȠȜȠ�ĲȚȝȫȞ�ĲȠ > @0, 2 ��ȞĮ�įİȓȟİĲİ�ȩĲȚ�ȣʌȐȡȤȠȣȞ�

� �1 2,  1,3[ [ � , ĲȑĲȠȚȠȚ, ȫıĲİ� � � � �1 2' ' 2f f�  �[ [ . 

ii) ǲıĲȦ ıȣȞȐȡĲȘıȘ� > @:  0,5f o\  ıȣȞİȤȒȢ��ʌĮȡĮȖȦȖȓıȚȝȘ�ıĲȠ�������ȖȚĮ�ĲȘȞ�ȠʌȠȓĮ�ȚıȤȪİȚ�

� � � �5 0 1f f � ��ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�ȣʌȐȡȤȠȣȞ� � �1 2,  0,5x x � , ĲȑĲȠȚȠȚ, ȫıĲİ�

� � � �1 22 ' 3 ' 1f x f x�  . 

ǱıțȘıȘ���  

ǻȓȞİĲĮȚ�ıȣȞȐȡĲȘıȘ� f , ıȣȞİȤȒȢ�ıĲȠ� >0,3@ ��ʌĮȡĮȖȦȖȓıȚȝȘ�ıĲȠ� �0,3� , ȝİ f � �0 0  ��ȃĮ�ĮʌȠįİȓȟİĲİ 

ȩĲȚ�ȣʌȐȡȤİȚ�[ � �0,3� , ĲȑĲȠȚȠ��ȫıĲİ� � � �3 �f f[ [ � � c�[ � . 

ǱıțȘıȘ��9  

ǲıĲȦ� f ıȣȞİȤȒȢ� ıĲȠ� >2,3@ �� ʌĮȡĮȖȦȖȓıȚȝȘ� ıĲȠ� �2,3� ȝİ� �9 2�  f f 4 �3 � �� ȃĮ� ĮʌȠįİȓȟİĲİ� ȩĲȚ�

ȣʌȐȡȤİȚ� � �2,3[ � , ȝİ� � � � �2 f
f

[
[

[
c  . 

ǱıțȘıȘ�20  

ǲıĲȦ� ıȣȞȐȡĲȘıȘ� f ʌĮȡĮȖȦȖȓıȚȝȘ� ıĲȠ� >0,2@ ĲȑĲȠȚĮ� ȫıĲİ� �0 4 f x� � � ȖȚĮ� țȐșİ� x �>0,2@ țĮȚ�
� � 2f xc z  ȖȚĮ��țȐșİ� > @0,2x� ��ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�ȣʌȐȡȤİȚ�ȝȠȞĮįȚțȩ� � �0,2[ �  ȫıĲİ� � � 2f [ [ . 

ǱıțȘıȘ�21  

ǻȓȞİĲĮȚ�ıȣȞȐȡĲȘıȘ� f ıȣȞİȤȒȢ�ıĲȠ� >1,5@ țĮȚ�ʌĮȡĮȖȦȖȓıȚȝȘ�ıĲȠ� �1,5� ȝİ� �5 1�f f �  �5  2 ��ǻİȓȟĲİ�

ȩĲȚ�ȣʌȐȡȤȠȣȞ� � �1 2, 1,5[ [ � ��ȝİ� 1 2[ [z  ĲȑĲȠȚĮ, ȫıĲİ� � � � �1 2
4
5

f f[ [c c�  . 
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ǱıțȘıȘ�22 

ǲıĲȦ� f ıȣȞİȤȒȢ�ıĲȠ�>1,6@ , f ʌĮȡĮȖȦȖȓıȚȝȘ�ıĲȠ� �1,6� , � �  f f1 6 � � .
ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ�ȣʌȐȡȤȠȣȞ� � �1 2, 1,6[ [ � , ĲȑĲȠȚĮ, ȫıĲİ� � � � �1 24 0f f[ [c c�  . 
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� �5 2f �  �  țĮȚ� � �1 4f  . 

ȃĮ�ĮʌȠįİȓȟİĲİ�ȩĲȚ� 
i) ȣʌȐȡȤİȚ� � �0 5,1x � � ��ȫıĲİ� � �0 1f x  . 
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