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Solution 1
given equation: f(z) = ln|z|+ iArg(z), Analytic?

⇒ let,
z = x + iy arg(z) = Arg(z) + 2nπ
|z| =

√
(x2 + y2) = r

then, f(z) = ln(r) + i(θ ± 2npi)

u = ln(r), v = θ ± 2nπ

check their partial derivative!

ur =
1
r
, vθ = 1 → ur =

1
r
vθ

uθ = 0, vr = 0 → vr =
1
r
uθ

∴ Analytic!

Solution 2
∮

C

d
z2 + 1

C : (a)|z + i| = 1 (b)|z − i| − 1

⇒

(a): ∮

C

d
(z − i)(z + i)

= 2πi
1

z − i
|z=−i = 2πi

1
−2i

= −π

(b): ∮

C

d
(z + i)(z − i)

= 2πi
1

z + i
|z=i = 2πi

1
2i

= π

1



Solution 3
integrate

e
z
2

(z − a)4

around C , where C:circle |z − 2− i| = 3 (counterclockwise)

⇒
i) |a− 2− i| < 3

→ ∮

C

e
z
2

(z − a)4
dz =

2πi

3!
(e

z
2 )(3)|z=a

=
πi

24
e

a
2

ii) |a− 2− i| > 3

→ ∮

C

e
z
2

(z − a)4
dz = 0

(∵ analytic)

Solution 4
center and radius of convergence of

∞∑

n=0

n4

2n
z2n

⇒

lim
n→∞ |

an+1

an
| = lim

n→∞

((n + 1)4

2n+1

2n

n4

)
= lim

n→∞

((n + 1)4

n4

1
2

)
=

1
2

=
1

R2

R =
√

2, center : 0
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