
PROOF OF FORMULA 3.523.11

∫
∞

0

√

x dx

cosh x
=

√

π
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k=0

(−1)k

(2k + 1)3/2

The change of variables t =
√

x gives∫
∞

0

√

xdx

coshx
= 2

∫
∞

0

t2 dt

cosh(t2)

that can be written as

4

∫
∞

0

t2e−t2 dt

1 + e−2t2
= 4

∫
∞

0

t2e−t2
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k=0

(−1)ke−2kt2 dt

= 4
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k=0

(−1)k

∫
∞

0

t2e−(2k+1)t2 dt.

The change of variables t = u/
√

2k + 1 and the elementary integral∫
∞

0

u2e−u2

du =

√

π

4
,

complete the evaluation.
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