
Putnam Problems: Integrals, Wednesday February 14th

Compute the following integrals.

1.
∫ ∞

0

xdx

ex − 1

2.
∫ 1

0

ln(1 + x)
1 + x2

dx

3.
∫ 1

0

ln(1 + x)
x

dx

Prove the following:

1.
∫ 1

0

dx

xx
= 1 +

1
22

+
1
33

+
1
44

+
1
55

+ . . .

2.
∫ 1

0

(
1

1− x
+

1
ln(x)

)
dx = γ, where

γ = lim
k→∞

(
1 +

1
2

+
1
3

+ . . . +
1
k
− ln(k)

)
.

Hint: what is
∫ 1

0

1− xk

1− x
dx?
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