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Exercise 12. Show that the sufficient decrease conditions,

‖ f (x + ∆x)‖ ≤ ‖ f (x) + c1 (Dx f ) ∆x‖ , (2.2.28)

g(x + ∆x) ≤ g(x) + c1(Dxg)∆x, (2.2.30)

with 0 < c1 � 1, f = Dxg, are affine invariant.
(5 points)

Exercise 13. For u : Ω→ R, g : R→ R continuously differentiable, derive formally that for the
composition g ◦ u we have

Dug = g′ ◦ u ∈ R. (2)
(5 points)


