第九章  数项级数  下册P7习题解答

                 第九章  数项级数

下册P7 习题解答

1． 讨论下列级数的敛散性 . 如果收敛 , 试求出级数之和 :
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  该级数发散 .
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因此 , 
[image: image46.wmf]å

¥

=

+

+

-

+

1

)

 

1

2

2

 

(

n

n

n

n



 EMBED Equation.3  [image: image47.wmf]n

n

S

¥

®

=

lim



 EMBED Equation.3  [image: image48.wmf]=



 EMBED Equation.3  [image: image49.wmf](

)

2

1

)

1

2

(

2

1

lim

-

=

+

-

+

+

-

¥

®

n

n

n

.   

⑻   
[image: image50.wmf]å

¥

=

-

1

3

1

2

n

n

n

;

  解   
[image: image51.wmf]å

¥

=

-

1

3

1

2

n

n

n



 EMBED Equation.3  [image: image52.wmf]=



 EMBED Equation.3  [image: image53.wmf]å

¥

=

-

1

3

2

n

n

n



 EMBED Equation.3  [image: image54.wmf]=

å

¥

=

1

3

1

n

n



 EMBED Equation.3  [image: image55.wmf]å

¥

=

-

1

3

2

n

n

n



 EMBED Equation.3  [image: image56.wmf]=

-

3

1

1

3

1



 EMBED Equation.3  [image: image57.wmf]å

¥

=

-

1

3

2

n

n

n



 EMBED Equation.3  [image: image58.wmf]2

1

.

设级数
[image: image59.wmf]å

¥

=

1

3

n

n

n

的前
[image: image60.wmf]n

项部分和为 
[image: image61.wmf]n

S

, 即


[image: image62.wmf]=

n

S



 EMBED Equation.3  [image: image63.wmf]å

=

=

n

k

k

k

1

3



 EMBED Equation.3  [image: image64.wmf]n

n

n

n

3

3

1

3

3

3

2

3

1

1

3

2

+

-

+

+

+

+

-

L

, 则 
[image: image65.wmf]=

n

S

3

1



 EMBED Equation.3  [image: image66.wmf]1

4

3

2

3

3

1

3

3

3

2

3

1

+

+

-

+

+

+

+

n

n

n

n

L

.


[image: image67.wmf]=

-

+

+

+

+

=

-

=

+

1

3

2

3

3

1

3

1

3

1

3

1

3

1

3

2

n

n

n

n

n

n

S

S

S

L



 EMBED Equation.3  [image: image68.wmf]=

-

-

÷

ø

ö

ç

è

æ

-

+

1

3

3

1

1

3

1

1

3

1

n

n

n



 EMBED Equation.3  [image: image69.wmf]1

3

2

3

1

1

+

-

-

n

n

n

.

因此 ,
[image: image70.wmf]n

n

n

n

S

3

2

3

1

1

4

3

×

-

÷

ø

ö

ç

è

æ

-

=

 . 注意到 
[image: image71.wmf]0

3

lim

=

¥

®

n

n

n

, 就有 
[image: image72.wmf]4

3

lim

=

¥

®

n

n

S

. 即
[image: image73.wmf]4

3

3

1

=

å

¥

=

n

n

n

.

于是  , 
[image: image74.wmf]å

¥

=

-

1

3

1

2

n

n

n



 EMBED Equation.3  [image: image75.wmf]å

¥

=

-

=

1

3

2

n

n

n



 EMBED Equation.3  [image: image76.wmf]2

1



 EMBED Equation.3  [image: image77.wmf]1

2

1

4

3

2

=

-

´

=

.

⑼   
[image: image78.wmf]å

¥

=

1

cos

n

n

nx

q

 ,  ( 
[image: image79.wmf]1

 

|

|

<

q

 ) .

  解   令
[image: image80.wmf]x

i

x

z

sin

cos

+

=

. 由 
[image: image81.wmf]1

 

|

|

<

q

，有 
[image: image82.wmf]1

 

|

|

<

qz

. 一方面 ,

      
[image: image83.wmf]=

-

-

+

=

-

=

å

¥

=

x

qi

x

q

x

qi

x

q

qz

qz

qz

n

n

sin

cos

1

sin

cos

1

)

 

 

(

1


  
[image: image84.wmf]=

+

-

+

+

-

=

x

q

x

q

x

iq

x

q

x

iq

x

q

2

2

2

sin

)

cos

1

(

)

sin

cos

)(

sin

cos

1

(


[image: image85.wmf]2

2

2

cos

2

1

sin

cos

2

1

cos

q

x

q

x

q

i

q

x

q

q

x

q

+

-

+

+

-

-

;

另一方面 , 注意  
[image: image86.wmf]nx

i

nx

z

n

sin

cos

+

=

 , 又有


[image: image87.wmf]å

¥

=

=

1

)

 

 

(

n

n

qz



 EMBED Equation.3  [image: image88.wmf]=

+

+

+

+

+

L

L

n

qz

qz

qz

qz

)

 

 

(

)

 

 

(

)

 

 

(

3

2



 EMBED Equation.3  [image: image89.wmf]=

+

+

+

+

+

L

L

n

n

z

q

z

q

z

q

qz

3

3

2

2

 



[image: image90.wmf]+

+

+

+

+

+

+

=

L

x

i

q

x

q

x

i

q

x

q

x

qi

x

q

3

sin

3

cos

2

sin

2

cos

sin

cos

3

3

2

2



[image: image91.wmf]=

+

+

nx

i

q

nx

q

n

n

sin

cos



 EMBED Equation.3  [image: image92.wmf]å

¥

=

1

cos

n

n

nx

q



 EMBED Equation.3  [image: image93.wmf]å

¥

=

+

1

sin

n

n

nx

q

i

 .

比较以上两式 , 就有
[image: image94.wmf]=

+

-

+

+

-

-

2

2

2

cos

2

1

sin

cos

2

1

cos

q

x

q

x

q

i

q

x

q

q

x

q



 EMBED Equation.3  [image: image95.wmf]å

¥

=

1

cos

n

n

nx

q



 EMBED Equation.3  [image: image96.wmf]å

¥

=

+

1

sin

n

n

nx

q

i

.

由两复数相等的条件 , 即得 
[image: image97.wmf]=

å

¥

=

1

cos

n

n

nx

q



 EMBED Equation.3  [image: image98.wmf]2

2

cos

2

1

cos

q

x

q

q

x

q

+

-

-

 .
2. 确定
[image: image99.wmf]x

的取值范围 ， 使下列级数收敛 ：

  ⑴   
[image: image100.wmf]å

¥

=

-

1

)

1

(

1

n

n

x

；
解   由于几何级数
[image: image101.wmf]å

¥

=

1

n

n

q

当且仅当
[image: image102.wmf]1

|

|

<

q

时收敛 ，因此级数 
[image: image103.wmf]å

¥

=

-

1

)

1

(

1

n

n

x

当且仅当


[image: image104.wmf]1

|

1

|

>

-

x

，即
[image: image105.wmf]0

<

x

或
[image: image106.wmf]2

>

x

时收敛 .

⑵   
[image: image107.wmf]å

¥

=

1

n

nx

e

；

  解   
[image: image108.wmf]å

¥

=

1

n

nx

e



 EMBED Equation.3 [image: image109.wmf]=



 EMBED Equation.3 [image: image110.wmf]å

¥

=

1

)

(

n

n

x

e

, 由于
[image: image111.wmf]0

>

x

e

, 因此该级数当且仅当 
[image: image112.wmf]1

<

x

e

,即
[image: image113.wmf]0

<

x

时收敛.

⑶   [image: image114.wmf]å

¥

=

-

1

)

1

(

n

n

x

x

。

  解   [image: image115.wmf]å

¥

=

-

1

)

1

(

n

n

x

x


[image: image116.wmf]=



 EMBED Equation.3 [image: image117.wmf]-

å

¥

=

1

n

n

x



 EMBED Equation.3 [image: image118.wmf]å

¥

=

+

1

1

n

n

x

. 右端两个级数当
[image: image119.wmf]1

|

|

<

x

时收敛 ; 又
[image: image120.wmf]1

=

x

时级
数[image: image121.wmf]å

¥

=

-

1

)

1

(

n

n

x

x

的通项为零 . 因此 , 级数[image: image122.wmf]å

¥

=

-

1

)

1

(

n

n

x

x

当且仅当
[image: image123.wmf]1

1

£

<

-

x

时收敛 .

3． 求八进制无限循环小数
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4． 一慢性病人需长期服药 . 按照病情 , 体内药量需维持在
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  15% 通过各种渠道排泄掉 . 问该病人每天的服药量应该为多少 ?

解   设每天的服药量为
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长期服药后 , 为使体内药物维持量为 
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即该病人每天的服药量应该为
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