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Exercise 01

Let f(x) be a di¤erentiable function on a convex set C � Rn.
- Prove that

f(x) convex ) f(y) � f(x) + hrf(x) (y � x)i , 8x; y 2 C

- Deduce the following

hrf(y)�rf(x) y � xi � 0, 8x; y 2 C

Exercise 02

Consider the function

f(x; y) = ex�y(x2 � 2y2):

- Calculate the gradient
- Give the critical points
- Determine the nature

Exercise 03

Consider the function

f(x; y) = x2 + 2y2 � 2xy + 2x+ 1

Find the iterations
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by Gradient method with �xed step
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