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Exercise 1. (multi-dimensional derivatives)

Given f , g : Rd → R and w : Rd → Rd and ∂i f (x) B lim
h→0

f (x+eih)− f (x)
h , show

a) ∇x
( 1

2‖x‖
2) = x,

b) ∂i ( f ◦ w) (x) = f ′
(
w(x)
)
∂iw(x),

c) ∂i ( f g) (x) = ∂i f (x) g(x) + f (x) ∂ig(x).
(6 points)


