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University of Crete – Department of Mathematics and Applied Mathematics
Problems No 5

1. Consider the function f(z) = z2. Describe the image of the region{
z ∈ C :

1

2
≤ |z| ≤ 2, Argz ∈ [π/4, π/2]

}
.

Do the same for the function g(z) = z3. Prove that the function z →
√
z can be defined in this region as a continuous

function and find the image of this region through this function.

2. Using the Cauchy-Riemann equations investigate which of the following functions are differentiable and at
which points of their domain of definition.

f(z) = z, f(z) = z − z, f(z) = 2x+ ixy2, f(z) = exe−iy,

f(z) = e−xe−iy, f(z) = (x+ iy)3, f(z) = 1
x+iy , f(z) = x2 + y2, (x+ iy)y.


