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1. Show that if
f(x) ∼ a(x− x0)−b as x→ x+0 ,

then ∫ x

x0

f(t)dt ∼ a

1− b
(x− x0)1−b as x→ x+0 if b < 1.

2. (a) Give an example of an asymptotic relation f ∼ g as x→∞ that cannot be exponentiated,
i.e. exp(f(x)) ∼ exp(g(x)) as x→∞ is false.

(b) Show that if f(x)− g(x)� 1 as x→∞, then exp(f(x)) ∼ exp(g(x)) as x→∞.

3. Find the leading behavior as x→ 0+ of

(a)
∫ 1
0 e
−x/tdt;

(b)
∫ 1
x cos(xt)dt;

(c)
∫ 1/x
0 e−t

2
dt;

(d)
∫∞
1 cos(xt)t−1dt.

4. Let I(x) =
∫∞
0 e−t/(1 + xet

2
)dt. Show that I(x)− 1 ∼ − exp(

√
− lnx) as x→ 0+.

5. Use Laplace’s method to determine the leading behavior of

(a)
∫ π/2
0

√
te−x sin

4 tdt as x→∞;

(b)
∫ 1
0

√
tan te−xt

2
dt as x→∞.

6. Problem 10.3.1 Use Watson’s lemma to obtain an asymptotic expansion of E1(x) =
∫∞
x e−t/tdt.

HINT: Show that E1(x) = e−x
∫∞
0 e−xt/(1 + t)dt.

7. Problem 10.3.9 The modified Bessel function In(x) has the integral representation

In(x) =
1

π

∫ π

0
exp(x cos θ) cos(nθ)dθ.

Show that In(x) ∼ ex/
√

2πx.


