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Prob. 1
Evaluate

∫
γ

z
z̄
dz where γ is the boundary of the upper half of the annulus

{z : 1 < |z| < 2} with positive orientation.
Prob. 2
Prove that for any positive integers m, n and a, b such that n(γ, a) =

n(γ, b) we have
∫

γ
dz

(z−a)m(z−b)n = 0.
Prob. 3
Suppose Pn is a polynomial of degree at most equal to n and a ∈ C(0, r).

Prove that
∫

C(0,r)
Pn(z)dz

zn+1(z−a)
= 0.

Prob. 4
If |a| < r < |b|, show that

∫
C(0,r)

dz
(z−a)(z−b)

= 2πi
a−b

.

Prob. 5
Evaluate

∫ 2π

0
log

∣∣reiθ − a
∣∣ dθ, r < |a| .

Prob. 6
Evaluate

∫
C(0,r)

dz
(z−a)m(z−b)

, |a| < r < |b| .
Prob. 7
Suppose f is a non-constant analytic function in C(a; r). Show that there

exists a positive integer m such that f (m)(a) 6= 0.
Prob. 8

Prove that Rs
{[

(1 + z2) cosh πz
2

]−1
; i

}
= 1

2πi
.

Prob. 9
Prove that

∫ 2π

0
cos2 3θdθ

1+a2−2a cos 2θ
= π 1−a+a2

1−a
, 0 < |a| < 1.

Prob. 10

1



Show that
(i)

∫∞
−∞

x2−x+2
x4+10x2+9

dx = 5π
12

(ii)
∫∞
−∞

x6dx
(x4+a4)2

= 3
√

2π
16a

, a > 0.
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