An mfinite sum 1n vol. 1 “Integrals and Series - Elementary
Functions”(1986) by Prudnikov, Brychkov and Marychev

Edgar Valdebenito
February 9, 2026
ABSTRACT. In this note, we study the sum
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1. Introduction
In this note, we study the sum
) 1

an(n?+1)
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- (WL +0) + Wl - i) - 2 (1)) = 0.6718659855 ... (1)

where (x) is the Digamma function. This formula appears in Prudnikov’s book [12] (Chapter 5, p.686,
5.1.25.13,5.1.25.14).

Remark:i= 4-1 , (1) = -y (y is the Euler-mascheroni constant).

In this note, we give some representations for
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Remark: (1) appearsin [3,p.3] and [8,p.27].
Notations

® Riemann zeta function

© 1
4(s>=2; s> 1 (3)
n=1

® Euler’s constant

vy = lim (H, — In(n)) (4)

n—o0

1. .
where H, = Zk”d; is the Harmonic number.

® Natural logarithm of 2
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® Complex numbers (Real and Imaginary Parts)
z=x+iy, X, VER ; Re(z):x,lm(z):y,zi:xf—_l (7)
® Digamma function
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® Pochhammer symbol
X)p=xX+1)(x+2)...(x+n-1) , (x)g=1 (10)

2. Main formulas
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Remark: G, are the Gregory numbers
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Entry 7.forme{l, 2, 3, ...} we have
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Remark: H,=}_, is the Harmonic number.

Entry 12.
oo (n+17-1 S
S=1-
;k:%‘il k(k+1) Zl (n+ 1)2 (n+1D?*+1)
Entry 13.

S=vy+ lim (ln(m)—z 2” ]

m—oo

(32)

(33)

(34)

(35)

(36)

(37)

(38)

(39)

(40)

(41)

(42)

(43)



Remark: H,,
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Remark: ,F; is the Gauss hypergeometric function, and sF; is the generalized hypergeometric function.
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Remark: {(2n+ 1, 2n + 1) is the Hurwitz zeta function
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Remark: B are the Bernoulli numbers
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Remark: ,F; is the Gauss hypergeometric function, and 3F; is the generalized hypergeometric function.
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Entry 36. For 0 < m <2 we have
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