Matricula (First-name Last-name) CK0031/0K0248: Homework C

Exercise A.l. Suppose that your are given the objective function f(x) = 100(zg —x2)*+(1—x1)?.
e Sketch the contour lines of f(x) and visually identify the local minimiser x*
e Compute the gradient V f(x) and the Hesse matrix V2f(x) at x = (0,0)T
e Compute the gradient V f(x) and the Hesse matrix V2f(x) at x = (1,1)T

Show all the derivations and the resulting expressions.

Exercise A.2. Suppose that you are given the objective function f(x) = 10(zy — %)% + (1 —x1)?.
e Sketch the contour lines of f(x) and visually identify the local minimiser x*

e Compute expressions for the gradient V f(x) and the Hesse matrix V?2f(x)

Consider the direction d = —V f(x)
e Show that d is a descent direction at point x = (0,1)7
e (Calculate the position of point Xpew = x + ad, for a = 0.1

e (Calculate the position of point Xpewest = Xnew + d, for the same «

Consider the direction d = —[V?f(x)] "'V f(x)

e Show that d is a descent direction at point x = (0,1)7
e Calculate the position of point Xpew = x + ad, for a = 0.1

e Calculate the position of point Xpewest = Xnew -+ d, for the same o

Show all the derivations and the resulting expressions’.

LA simple formula for calculating the inverse of a 2 x 2 matrix A

_fa b 1 1 d -b
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