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1. If C is the positively oriented boundary of the square whose sides lie along the lines x = ±2 and

y = ±2. Evaluate each of these integrals:

(a)

∫
C

e−z

z − (πi/2)
dz

(b)

∫
C

cos z

z(z2 + 8)
dz

2. Let n ∈ Z and C be the positively oriented unit circle. Compute∫
C

ez

zn
.

(Hints: There are two cases.)

3. Let f be an entire function.

(a) If f (n)(z) ≡ 0 for some natural number n, show that f(z) is a polynomial.

(b) Prove that if |f(z)| < |z|n for all |z| > R, where R > 0 and n is a natural number, then f(z)

must be a polynomial. (Hint: Using Cauchy integral formula to estimate f (n+1)(z).)

4. By integrating the function

1

z

(
z +

1

z

)2n

around the unit circle, parametrized by the curve γ(t) = eit, 0 ≤ t ≤ 2π, show that for any natural

number n,
1

2π

∫ 2π

0

cos2n tdt =
1 · 3 · 5 · · · (2n− 1)

2 · 4 · 6 · · · (2n)
.

5. Expand ez into a Taylor series about the point z = 1.

6. With the aid of series, prove that the function f defined by

f(z) =


ez − 1

z
if z 6= 0

1 if z = 0

is an entrie function.
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