ROMANIAN MATHEMATICAL MAGAZINE

Find :

J°° VEn@)
A=
o 1+ 82”\/_

Proposed by Shirvan Tahirov-Azerbaijan

Solution 1 by Yang Silva Cartolin-Peru

1 1
* \xIn(x) * x2e~ 2™ In(x)
dx = dx
0

I =

Wedo:x=t*—> dx=2tdt

t2 —211't1 t
I=4--[0 e _:ln(t) 42( 1)n 1] 2 —Znntln(t)dt

dx
Wedo: x =2nnt » dt =——
2mn

_1 °°<—1)"-1f°° ey (E N g
1= Oxzexln( )dx—

2m3 n3 2nn

( 1)n 1 - 0 .
2n3 I ] In(x)dx — (In(2m) + In(n)) -Io x%e dxl

o)

We know that: I'(z) = f X

le~*dx - I"’(z)=f x> le~*In(x) dx
0 0

=5 CD™ 1/(3) - (nzm) + () 13)] =

n3
n=1

ra) - D! In(2n) = (-D)m 1 1 2 (—1)n1
- _52 n3

2m3 4~ n3 3 P n3 In(n) =
1 /3 In(2
ZC ) -T2 s - L (@) =

3¢(3) /3 3In(2 3 1
() (5 _y) - S )— 5 (=37(3) - @) In(2) =



ROMANIAN MATHEMATICAL MAGAZINE

2 3
3¢(3)(3 ¢'(3) 3¢(3) 3ez| {'(3)
= (E —y—-InQ2n) + 3) —l (2)> (ln( - ) + 3) — y)

Solution 2 by Omkimar Rao-India
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Solution 3 by Lara Gangler-Hungary
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As 0 < e < 1, the integrand within both integrals can be extended to a power series:
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Note 1*: gamma function and its derivative
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Note 2*: derivative of the Dirichlet eta function
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Differentiating the right side with respect to a:
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where W is the digamma function, the logarithmic derivative of the gamma function:
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Solution 4 by Quadri Faruk Temitope-Nigeria
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