
0 < an � 0 �
N∑
n

n
(−1) an konv

sn =

0|n∑
n

m
(−1) am

s2n = a0− a1

X Z
+ ··+ a2n− 2− a2n− 1

X Z
+ a2n > 0

s2n �

s2n + 2 = s2n − a2n + 1 + a2n + 2 = s2n −
> 0

a2n + 1− a2n + 2

X Z
6 s2n

s2n � s > 0

s2n + 1 − s2n = a2n + 1 � 0

s2n + 1 ¥ s



0 < an � 0 �
N∑
n

n
(−1) an konv

0 6 (−1)
m N∑

n

n
(−1)an−

m∑
n

n
(−1)an

Y [

6 am

n > m � 0 6 (−1)
m + 1

sn− sm
Y [

6 am + 1

(−1)
m + 1

s
m + 2k

− sm
Y [

= am + 1 − am + 2 + am + 3 − ·· − a
m + 2k

=

{
am + 1− am + 2

X Z
+ am + 3− am + 4

X Z
+ ··+ a

m + 2k − 1
− a

m + 2k

X Z
> 0

am + 1− am + 2− am + 3
Y [

− ·· − a
m + 2k − 2

− a
m + 2k − 1

Y [

− a
m + 2k

6 am + 1

(−1)
m + 1

s
m + 2k + 1

− sm
Y [

= am + 1 − am + 2 + am + 3 − ··+ a
m + 2k + 1

=

{
am + 1− am + 2

X Z
+ am + 3− am + 4

X Z
+ ··+ a

m + 2k − 1
− a

m + 2k

X Z
+ a

m + 2k + 1
> 0

am + 1− am + 2− am + 3
Y [

− ·· − a
m + 2k − 2

− a
m + 2k − 1

Y [

− a
m + 2k

− a
m + 2k + 1

Y [

6 am + 1

n > m � sn− sm
D F

6 am + 1 � sn Cau
¥

∑
n > 1

(−1)
n− 1

n
© log (2) =

2∫
1

dt

t

∑
n > 1

(−1)
n− 1

ns
© 1− 2

1− s

Y [
ζ (s)

2
e� =

= 0

1− 2
1− 1

Y [
ζ

= ∞
(1)

m∑
n

n
(−1)an

D F

6 am

2M= ·
(−1) a· =

∑
n < 2M

n
(−1) an 6

∑
0 6 n

n
(−1) an 6

∑
n 6 2N

n
(−1) an =

2N + 1= ·
(−1) a·



∑
n 6 2N

n
(−1) an −

N∑
n

n
(−1) an = −

∑
2N < n

n
(−1) an

rechts

klammern
= a

2N + 1
− a

2N + 2
Y [

+ a
2N + 3

− a
2N + 4

Y [

+ ··· > 0

N∑
n

n
(−1) an −

∑
n < 2M

n
(−1) an =

∑
2M 6 n

n
(−1) an

links

klammern
= a

2M
− a

2M + 1
Y [

+ a
2M + 2

− a
2M + 3

Y [

+ ··· > 0

{
0 < an � 0

M =
n

b n=·@D F

< ∞
�

N∑
n

an
n@ ©

> 0∧
ε

N∨
p

2Mþp
6 ε

∧
0 < p 6 q

q + 1þp∑
n

an
n@

D F

=
q + 1þp∑

n

an
n + 1=·@− n=·@
Y [

D F

=
q + 1þp∑

n

an
n + 1=·@− qþp− 1∑

n

an + 1

n + 1=·@
D F

=
qþp∑
n

an− an + 1
Y [

n + 1=·@+ aq
q + 1=·@− ap

p=·@
D F

6
qþp∑
n

an− an + 1
Y [

n + 1=·@
D F

+ aq
q + 1=·@

D F

+ ap
p=·@D F

=

qþp∑
n > 0

an− an + 1
Y [

6 M

n + 1=·@
D F

+
> 0

aq

6 M

q + 1=·@
D F

+
> 0

ap

6 M
p=·@D F

6 M

(
qþp∑
n

an− an + 1
Y [

+ aq + ap

)

= M

(
ap− ap + 1
Y [

+ ap + 1− ap + 2
Y [

+ ···+ aq − 1− aq
Y [

+ aq + ap

)
telescop

= 2M ap 6 ε � Cau

0 < an � 0
alt

series
�

N∑
n

n
(−1) an �

n@ =
n

(−1) �
N= ·

(−1) =

{
0 N even

1 N odd


