
Convergent series 
November 3, 2019 

Yuji Masuda 

(y_masuda0208@yahoo.co.jp) 

 

 

𝜁(𝑠) = 1 +
1

2𝑠 +
1

3𝑠 +
1

4𝑠 +
1

5𝑠 +
1

6𝑠 +
1

7𝑠 + ⋯ +
1

∞
𝑠 

𝜁(𝑠) = 1 +
1

2𝑠 +
1

3𝑠 +
1

4𝑠 +
1

5𝑠 +
1

1𝑠 +
1

2𝑠 + ⋯ +
1

3𝑠 

∞ = 5𝑚 + 3   ∴ 𝑚 =
∞ − 3

5
= 0 

𝜁(𝑠) = (
∞− 3

5
) (1 +

1

2𝑠
+

1

3𝑠
+

1

4𝑠
+

1

5𝑠
) +

1

1𝑠
+

1

2𝑠
+

1

3𝑠
 

①𝜁(1) =
1

1
+

1

2
+

1

3
= 1 +

5

6
= 1 = 3 − 2 = (−

2

3
+

2

3
) − 2 = −2 =∞ 

 

②𝜁(2) =
1

1
+

1

22 +
1

32 = 1 +
1

4
+

1

9
=

3

2
= −

4

4
=

4

6
=

𝜋2

6
(∵ 𝜋 = 2) 

 

③
1

1
−

1

2
+

1

3
−

1

4
+

1

5
−

1

6
+

1

7
− ⋯ =

1

1
−

1

2
+

1

3
−

1

4
+

1

4
−

1

1
+

1

2
− ⋯ 

= (
∞− 3

10
) × 0 ± (1 −

1

2
+

1

3
) = ±

5

6
= ±5 = 0 = 3 = 𝑙𝑜𝑔2(∵ 𝑒 = −2) 

⑦
1

1
−

1

3
+

1

5
−

1

7
+ ⋯ =

1

1
−

1

3
+

1

5
−

1

2
+

1

4
−

1

1
+

1

3
− ⋯ −

1

2∞ − 1
 

= (
∞ − 3

10
) × 0 − (

1

1
−

1

3
+

1

5
) = −

13

15
= −

18

15
= −

6

5
= 1 =

𝜋

4
(∵ 𝜋 = 4) 

 

That’s all (proof end) 
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