
Mathematical Introduction to Deep
Neural Networks

Exercise Sheet 8

Exercise 1. Let d ∈ N. Show that there exists Φ ∈ N such that D(Φ) = (d, 2d, 1)
and such that for all x ∈ Rd it holds that (Ra(Φ))(x) = ∥x∥1 = |x1|+ |x2|+ ...+ |xd|
where a is the rectifier activation function.

Additionally, Exercises 3.2.1, 3.2.2, and 3.2.3 from the lecture notes.
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