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1. Find the region where function f is differentiable. Where is it holomorphic? Find the deriva-
tive of f .

(a) f(z) = x2 + y2 + i2xy

(b) f(z) = x3 − 3xy2 + i(3x2y − y2)
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(c) f(z) = Log z.
Hint: Use Cauchy-Riemann equation and the fact that

Arg z =


arctan

( y
x

)
if x > 0,

arccos

(
x√

x2+y2

)
if y > 0,

− arccos

(
x√

x2+y2

)
if y < 0,
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