
What is...Kolmogorov complexity?

Or: Shakespeare’s work is not random



The infinite monkey theorem (IMT)

I Infinitely many monkeys

I Each monkey types randomly |S | (S=Shakespeare’s work) symbols

I IMT Some monkey will type Shakespeare’s work (almost certainly)



The infinite monkey theorem revised

I Infinitely many monkeys

I Each monkey types randomly |S | symbols of code

I IMT2 Some monkey’s program gives Shakespeare’s work (almost certainly)



Comprehensibility

I Simply storing the above image would require 23MB

I PNG’s image compression reduces it to 1.6MB

I A computer program giving the image is much smaller



Enter, the theorem

Almost all strings are incompressible (=random):

K (x) ≥ x almost always

However, Shakespeare’s work S is not: K (S) < S

I Roughly, the Kolmogorov complexity K (x) of x is the length of a shortest
computer program that produces x

I Take x =11111111111111111111111111111111; K (x) < x Not random

I Take x =4c1j5b2p0cv4w1x8rx2y39umgw5q85s7; K (x) ≈ x Random



Creating texts randomly – not quite

I There are many (pretty cool!) random text generators

I These are not “truly random” but more efficient than monkeys ;-)



Thank you for your attention!

I hope that was of some help.


