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Axiom of choiceAxiom of choice
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Ramsey number  R(k,k) is 
the least natural number  n such 
that for an  arbitrary 2-coloring of 
the edges of a complete graph iththe edges of a complete graph with   
n vertices, contains a k-vertice 
monochromatic subgraph.monochromatic subgraph.  

F k Pl t R i 1929 d th t f bit t lFrank Plumpton Ramsey  in 1929 proved that for arbitrary natural 
number       k  the value of      R(k,k)     is finite.      However, how 
to find it?to find it?
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Theorem (Martin-Löf, 1966) “Nearly all”  binary sequences of 
infinite length are such that   Kolmogorov complexity of  every its 
i iti l f t f th l th i l th l dinitial fragment of  the  length   n    is no less than    n - log2 n and 
for infinitely many initial fragments Kolmogorov complexity is no 
less than n - log2 log2 n .less than    n log2 log2 n .  



Theorem (J.Bārzdiņš, 1968). Kolmogorov complexity ofTheorem (J.Bārzdiņš, 1968).    Kolmogorov  complexity of 
arbitrary  recursively enumerable set  L  does not exceed   log2 n .

His means that for arbitrary   r.e.  set   L    and arbitrary natural 
number    n    there exists a program whose length does not exceed 
log n bits and this program can output a word s s s s oflog2 n bits,   and this   program  can output  a word   s1 s2 s3 ... sn , of 
length  n bits  where

 1, if i  L, 1,  if i  L,
si =  

 0, if i  L.





Definition. We say that a finite automaton recognizes the 
language  L  with a  nonconstructivity       g(n)    , if for arbitrary 

l b h i d f l h di ( )natural number   n  there is a word  y  of  length not exceeding  g(n)  
such that for all input words     x   of  length not exceeding   n   the 
automaton working on the pair (x y) produces a correct resultautomaton  working on   the pair   (x,y)  produces a correct result 
on  x  being or not being in   L .
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Theorem. There exists a nonrecursive language     L    ,which can 
be recognized by a finite automaton with a nonconstructivity nbe recognized by a finite automaton with a nonconstructivity     n  .

Proof. An infinite nonrecursive sequence of bits 
a0 a1 a2 a3 a4 ...

The language is  “input word is an initial  fragment of the 
sequence”

Theorem. There exists a nonrecursive language     L    ,which can g g ,
be recognized by a finite automaton with a nonconstructivity     n 
but cannot be recognized with a nonconstructivity n – h(n) , where 
h(n)  grows to infinity.

Proof The sequence is a Martin Löf sequenceProof. The sequence is a  Martin-Löf  sequence.



Consider a language  L  consisting of words

0m10m10m1...10m 

with m arrays of zeroswith  m arrays of zeros

Theorem. The language L is not regular but it can be recognized by
a finite automaton with nonconstructivity     n1/2 .
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