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Kolmogorov complexity

We consider chains (= lists) of booleans.

Kolmogorov complexity is a measure of the quantity of "raw"
information contained in a chain.

Intuitively the size of the smallest program computing the chain.
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Back to examples

000000000000000000000

def chain(n):
return 0
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Back to examples

01010101010101010101

def chain(n):
if (n%2 == 0):

return 0
else:

return 1
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Back to examples

10100100010000100000

def chain(n):
c = 0 ; k = 0
while (c < n):

k += 1
c += k + 1

return (int(c == n))
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Back to examples

11010011111001001101

def chain(n):
return("11010011111001001101"[n])
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Formal definition

Definition: Kolmogorov complexity [3]

Let U be a fixed universal prefix-free Turing machine. We define
the Kolmogorov complexity of a chain σ ∈ 2∗ by :
K (σ) = min{|τ | | U(τ) ↓= σ}
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Randomness of a binary stream

Definition: Randomness [3]

Let s ∈ 2ω be a binary stream. We say that s is random if :
∃c ∈ N,∀n ∈ N,K (s↾n) > n − c
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Formalization & computability

This notion is strongly connected to computability theory.

We aim to formalize results about Kolmogorov complexity in
Rocq, continuing work from [2] and [1]

The framework is abstract, and avoid talking about technical
Turing machines.
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Conclusion

Thank you for listening !
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