
Dupuy — Complex Analysis — Spring 2017 — Homework 04

Master’s Level

1. (Whittaker and Watson, 6.24,3) If −1 < z < 3 then∫ ∞
0

xz

(1 + x2)2
dx =

π(1− z)

4 cos(πz/2)

2. (Whittaker and Watson, 6.21, Example 4) Let a > b > 0 be real numbers. Show that∫ 2π

0

dθ

(a+ b cos(θ))2
=

2πa

(a2 − b2)3/2

3. (Whittaker and Watson, 6.23, 2) If a > 0 and b > 0 show that∫ ∞
−∞

x4dx

(a+ bx2)4
=

π

16a3/2b5/2

4. (Whittaker and Watson, 6.22, 1) Show that if a > 0 then∫ ∞
0

cos(x)

x2 + a2
dx =

π

2a
e−a.

Ph.D. Level

5. (Whittaker and Watson, 6.22) If the Re z > 0 then∫ ∞
0

(e−t − e−tz)
dt

t
= log z

6. (Whittaker and Watson, 6.24,2) If 0 ≤ z ≤ 1 and −π < a ≤ π then∫ ∞
0

tz−1

t+ eia
dt =

πei(z−1)a

sin(πz)

7. (Whittaker and Watson 6.24, 1, pg118) If 0 < a < 1 show that∫ ∞
0

xa−1

1 + x
dx = π csc aπ

8. (Whittaker and Watson, 6.24, 4)Show that if −1 < p < 1 and −π < λ < π we have∫ ∞
0

x−pdx

1 + 2x cos(λ) + x2
=

π

sin(pπ)

sin(pλ)

sin(λ)

9. (Whittaker and Watson, 6.21, Example 3) Let n be a positive integer. Show that∫ 2π

0

ecos(θ) cos(nθ − sin θ)dθ =
2π

n!

1


