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Deterministic ̸= random !?

▶ One way Deterministic algorithms cannot create randomness

▶ Example Random numbers created by computers are pseudo random

▶ The other way Can randomness create deterministic results?



Red or blue?

▶ Imagine you want to know the value of π

▶ Monte Carlo approach Create random points in the square [0, 1]2 and call

them “red” if they have absolute value ≤ 1

▶ Doing the above often enough approximates π arbitrarily well



Monte Carlo methods

▶ Monte Carlo methods = a class of computational algorithms that rely on

repeated random sampling to obtain deterministic results

▶ The name comes from the Monte Carlo Casino in Monaco (above) where

Ulam (one of the pioneers of these methods) was inspired by gaming methods



Enter, the theorem

Monte Carlo integration does not suffer from the curse of dimensionality:

quadrupling the sampled points halves the error in any dimension

▶ Monte Carlo integration = essentially as before

▶ Curse of dimensionality (for this video) = numeric integration gets

exponentially worse when the dimension increases

▶ Non-numerical example The meat axe algorithm

▶ Randomized mathematics answers similar questions!



Algorithms of the century

▶ Above From the IEEE Computer Society Journal

▶ No such list can be perfect but Monte Carlo made it on it should tell us

something ,



Thank you for your attention!

I hope that was of some help.


