
INF3490 exercise answers - week 1 2013

Problem 1

f (x) has a local minimum just below x = 0.199 exactly at the minimum point

the gradient will be 0 and the gradient ascent will never ascend to anything.

If the starting value is below that point you will �nd a local maximum at

x ≈ −0.65, f (x) ≈ 0.77. Otherwise you will �nd the global maximum at

x ≈ 1.95, f (x) ≈ 6.03. Step size mostly a�ects how many iterations are needed

to get there, but may lead to instabilities if too large.

Problem 2
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The global maximum is f (x) = 6 at x = 2

Problem 3

A greedy algorithm would check both directions and choose the best one, while a

hill climber would choose one direction randomly and move if an improvement

is found. The greedy algorithm would always �nd the global optimum when

starting at x = 0, while the hill climber would have a 50-50 chance of reaching

either the global or the local optimum from that point.

Problem 4

Exhaustive search is the most e�cient in this case. This is because the number

if iterations needed to get from one end of the search space to the other is large

in relative to the size of the search space. Simulated annealing needs to be able

to jump pretty quickly back and forth in order to be e�cient. In a search space

of higher dimensionality simulated annealing would most likely outperform an

exhaustive search.

Problem 5

Perhaps the easiest thing to do would be to add a random reset after a certain

number of iterations. In that way the algorithm would over time be able to �nd

several optima. Hill climbing, which has a certain randomness to it, could also

bene�t from back-tracking: When reaching some optima, it may back-track to

some point it has visited earlier, and try a di�erent direction from there.
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