
PROOF OF FORMULA 3.366.1

∫ 2a

0

(a− x)e−µx dx√
2ax− x2

= πae−aµI1(aµ)

The integral representation

Iν(z) =
zν

2νΓ(ν + 1/2)Γ(1/2)

∫ 1

−1

e−zt(1− t2)ν−1/2 dt

appears as 8.431.1. In particular

I1(a) =
1

π

∫ 1

−1

tetz dt√
1− t2

.

The change of variables x = at gives∫ 2a

0

(a− x)e−µx dx√
2ax− x2

=

∫ 2

0

(1− t)e−aµt dt√
2t− t2

.

The result follows by completing the square to write

2t− t2 = 1− (t− 1)2

and using the change of variables s = 1− t.
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