
Homework #4
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2.5.19: By Exercise 2.5.18,

tsΓ(t)

Γ(s+ t)
=

ts

Γ(s)

∫ 1

0

τs−1(1− τ)t−1 dτ =
1

Γ(s)

∫ t

0

σs−1
(
1− σ

t

)t−1
σ.

Because σs−1
(
1 − σ

t

)t−1 ≤ σs−1e−
t
2 for t ≥ 2, Lebesgue’s dominated convergence

theorem implies that∫ t

0

σs−1
(
1− σ

t

)t−1
σ −→

∫ ∞
0

σs−1e−σ dσ = Γ(s) as t→∞.

1


