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Choosing the direction 2: steepest descent

Move in the direction of the gradient V f(xy,)

151

10

15

10

e [ he gradient is everywhere perpendicular to the contour lines.

e After each line minimization the new gradient is always orthogonal
to the previous step direction (true of any line minimization.)

e Consequently, the iterates tend to zig-zag down the valley in a very
inefficient manner




A harder case: Rosenbrock’s function

f(z,y) = 100(y — 22)2 + (1 — 2)?

Rosenbrock function Rosenbrock function
3000 . -

2000

Minimum is at [1, 1]

Steepest descent on Rosenbrock function

Steepest Descent

-0.95 -0.9 -0.85 -0.8 -0.75

» The zig-zag behaviour is clear in the zoomed view (100 iterations)

 The algorithm crawls down the valley
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