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Abstract: Here we aim at presenting further interesting identities about certain finite or infinite series 
involving generalized harmonic numbers.

1. Introduction

The number pi is defined by
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The nth generalized harmonic number of order p ∈ℕ is defined by 

Hn
(p) = 

k=1

n 1

kp
, H0

(p) = 0 , n ∈ ℕ ⋃ {0} , p ∈ ℕ (2)

when p = 1 we have Hn =Hn(1) , the nth harmonic number.

The inverse tangent function is defined by

tan-1 x = 
0

x 1

1 + t2
ⅆ t , x ∈ ℝ (3)

tan-1 x = 
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, x < 1 (4)

In this note we give some formulas involving generalized harmonic numbers and inverse tangent 
function.

2. Formulas

Entry 1. for m ∈ℕ , u < 1 , we have
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Example 1: for m ∈ℕ , we have
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Entry 2. for m ∈ℕ, u < 1 , we have
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Example 2: for m ∈ℕ , we have
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Example 3: for m ∈ℕ , we have
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Entry 3. for m ∈ℕ , r < 1 , 0 < θ <π /2 , we have
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Example 4. for m ∈ℕ , we have
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Entry 4. for m ∈ℕ , 0 < x2 + y2 < 1 , we have
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Example 5: for m ∈ℕ , we have

π

4
+ 
k=2

m

tan-1
1

4 k - 3
= 
n=1

∞

H2m
(n) -

1

2n
Hm
(n)

2-n

n

k=0


n-1

2


n

2 k + 1
(-1)k = 

n=1

∞

H2m
(n) -

1

2n
Hm
(n)

2-n/2

n
sin

nπ

4
(13)

Example 6: for m ∈ℕ , we have
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