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(a) Note that for n, x ≥ 0, we have

enx =
∞∑

j=0

(nx)j

j!
≤ n2x2

2
.

Therefore, n2x2/enx ≤ 2 for all n ∈ and all x ∈ [0, 1]. In other words, for x ∈ [0, 1] we have
|n2x2/enx| ≤ g(x), where g(x) := 2 · 1[0,1].

Moreover, limn→∞ n2x2/enx → 0 for every x ∈ [0, 1] (use L’hôpital’s rule, differentiating with
respect to n, for instance). So we can apply the dominated convergence theorem to conclude
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∫
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=

∫
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=

∫
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(c) Since log(1 + t) ≤ t for t ≥ 0 and es is increasing in s, we have(
1 +

x

n

)n
= en log(1+ x

n) ≤ en·(x/n) = ex.

Hence for all n ∈, (
1 +

x

n

)n
e−αx ≤ e(1−α)x,

where the right hand side is integrable on [0,∞) for α > 1. It follows from this and the
dominated convergence theorem that
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∫ ∞
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1
α− 1

.
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