2010年秋一元微积分期中考试答案
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2． 计算题
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证明题

1． 证明：记
[image: image48.wmf]1

1

ln

)

(

+

-

-

=

x

x

x

x

j

，                 ………………………………..1分
          
[image: image49.wmf])

0

(

,

0

)

1

(

1

)

(

2

2

>

>

+

+

=

¢

x

x

x

x

x

j

，          ………………………………..2分

     因为
[image: image50.wmf]0

)

1

(

=

j

，当
[image: image51.wmf]1

0

<

<

x

时，
[image: image52.wmf]0

)

(

<

x

j

；     ………………………………..2分

当
[image: image53.wmf]1

>

x

时，
[image: image54.wmf]0

)

(

>

x

j

。         ………………………………..2分

     故当
[image: image55.wmf]0

>

x

时，
[image: image56.wmf]2

2

)

1

(

ln

)

1

(

-

³

-

x

x

x

。          ………………………………..1分
2． （1）当
[image: image57.wmf]0

x

x

>

时，存在
[image: image58.wmf])

(

0

x

x

Î

x

使得
[image: image59.wmf])

(

)

(

)

(

0

0

x

f

x

x

x

f

x

f

¢

=

-

-

。又因为设
[image: image60.wmf])

,

(

)

(

)

1

(

+¥

-¥

Î

C

x

f

为下凸函数，
[image: image61.wmf])

(

x

f

¢

为单调增函数，
[image: image62.wmf])

(

)

(

)

(

)

(

0

0

0

x

f

f

x

x

x

f

x

f

¢

³

¢

=

-

-

x

，即
[image: image63.wmf])

(

),

)(

(

)

(

)

(

0

0

0

0

x

x

x

x

x

f

x

f

x

f

>

-

¢

+

³

。同理可证，当
[image: image64.wmf]0

x

x

<

时，
[image: image65.wmf])

)(

(

)

(

)

(

0

0

0

x

x

x

f

x

f

x

f

-

¢

+

³

。                         …………………………4分
（2）反证，如果
[image: image66.wmf])

(

x

f

不是常数函数，必存在
[image: image67.wmf])

(

),

,

(

,

2

1

2

1

x

x

x

x

<

+¥

-¥

Î

，使得
[image: image68.wmf])

(

)

(

2

1

x

f

x

f

¹

，不妨假设
[image: image69.wmf])

(

)

(

2

1

x

f

x

f

<

，则
[image: image70.wmf]0

)

(

)

(

1

2

1

2

>

-

-

=

x

x

x

f

x

f

k

。由中值定理，
[image: image71.wmf])

,

(

2

1

x

x

Î

$

x

使得
[image: image72.wmf]k

f

=

¢

)

(

x

。因为
[image: image73.wmf])

(

x

f

是下凸的，
[image: image74.wmf])

,

(

)

(

)

1

(

+¥

-¥

Î

C

x

f

，
[image: image75.wmf])

(

x

f

¢

单调增，当
[image: image76.wmf]x

>

x

时，
[image: image77.wmf]k

x

f

>

¢

)

(

。


[image: image78.wmf])

(

)

(

)

(

x

x

-

+

>

x

k

f

x

f

    当
[image: image79.wmf]x

>

x

时

故
[image: image80.wmf]+¥

®

x

时
[image: image81.wmf]+¥

®

)

(

x

f

，与
[image: image82.wmf])

,

(

)

(

)

1

(

+¥

-¥

Î

C

x

f

，且有界矛盾。即
[image: image83.wmf])

(

x

f

为常数函数。
                                                      …………………………3分
_1350499727.unknown

_1350666993.unknown

_1350815465.unknown

_1350817394.unknown

_1350818292.unknown

_1350818476.unknown

_1350818633.unknown

_1350818666.unknown

_1350818730.unknown

_1350826682.unknown

_1350818729.unknown

_1350818650.unknown

_1350818625.unknown

_1350818431.unknown

_1350818460.unknown

_1350818350.unknown

_1350818234.unknown

_1350818253.unknown

_1350817409.unknown

_1350817284.unknown

_1350817359.unknown

_1350817376.unknown

_1350817336.unknown

_1350815614.unknown

_1350817130.unknown

_1350817245.unknown

_1350817029.unknown

_1350815551.unknown

_1350667174.unknown

_1350667213.unknown

_1350667317.unknown

_1350667318.unknown

_1350667263.unknown

_1350667182.unknown

_1350667125.unknown

_1350499917.unknown

_1350503338.unknown

_1350630510.unknown

_1350630591.unknown

_1350630652.unknown

_1350630567.unknown

_1350630484.unknown

_1350503337.unknown

_1350503119.unknown

_1350503142.unknown

_1350503025.unknown

_1350499841.unknown

_1350499888.unknown

_1350499789.unknown

_1350499400.unknown

_1350499587.unknown

_1350499685.unknown

_1350499711.unknown

_1350499641.unknown

_1350499655.unknown

_1350499558.unknown

_1350499585.unknown

_1350499526.unknown

_1350495571.unknown

_1350499245.unknown

_1350499357.unknown

_1350495810.unknown

_1350495602.unknown

_1350303255.unknown

_1350323899.unknown

_1350495480.unknown

_1350495036.unknown

_1350305826.unknown

_1350239257.unknown

_1350239929.unknown

_1350240153.unknown

_1350240707.unknown

_1350240534.unknown

_1350240010.unknown

_1350239614.unknown

_1350238778.unknown

_1350238899.unknown

_1350238546.unknown

