
Exercises
E16.59 [1HD] In the same hypotheses, we see a ”vice versa”. Let 𝑓, 𝜑 ∶

𝐴 → ℝ be of class 𝐶2 in the open set 𝐴, and let 𝑥 ∈ 𝐸𝑎 and 𝜆 ∈ ℝ
be such that ∇𝑓(𝑥) + 𝜆∇𝜑(𝑥) = 0; suppose that

∀𝑣, 𝑣 ⋅ ∇𝜑(𝑥) = 0⟹ 𝑣 ⋅ 𝐻𝑣 > 0

where
ℎ(𝑥) = 𝑓(𝑥) + 𝜆𝜑(𝑥)

and 𝐻 is the Hessian matrix of ℎ in 𝑥. Show that 𝑥 is a local mini-
mum point for 𝑓 bound to 𝐸𝑎.

Solution 1. [1HF]
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