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Question



Overview

What is “random”? - Randomness hierarchy  
What is “more random”? - Reducibility 

Consistent of  for some pairs and not for others. 

3-randomness via complexity



Two measures of  
randomness



Randomness hierarchy

ML-randomness

2-randomness

Schnorr randomness

Kurtz randomness



ML-randomness



K-reducibility





Two measures of  randomness
Randomness hierarchy 

K-reducibility 

Are there consistent with each other? 

Can we think K-reducibility as a refinement of  the 
randomness hierarchy?



Inconsistency



Consistency



WR Schnorr MLR 2R n-R

plain (C) No (Nies) No (Nies) Yes (Gács, 
Miller-Yu)

Yes (Miller, 
Nies-Stephan-

Terwijn)

Yes 
(Miller-Yu)

prefix-free 
(K) No (Nies) No (Nies) Yes (Levin, 

Schnorr)
Yes 

(Miller)
Yes 

(Miller-Yu)

total
Yes 

(Bienvenu-
Merkle)

Yes (M.) Yes (M.) Yes (Nies) Yes (M.)

Prefix-free 
decidable

Yes 
(Bienvenu-

Merkle)

Yes 
(Bienvenu-

Merkle)

Yes 
(Bienvenu-

Merkle)
Yes (M.) ?

c.m.m. 
(Schnorr)

Yes (Downey-
Griffiths-

Reid)

Yes 
(Downey-
Griffiths)

? Yes (M.) ? 
(in progress)



Schnorr reducibility is 
consistent with  
2-randomness



Schnorr randomness



Schnorr reducibility







Extended counting theorem



2-randomness via c.m.m.



3-randomness via 
complexity



Motivation

Schnorr reducibility and n-randomness? 

2-randomness version of  vL-reducibility!!







Summary

Weak reducibilities are consistent with strong randomness 
notions. 

Complexity of  a set can be measured by the set of  
lengths where the complexities are maximal. 

Is Schnorr reducibility consistent with n-randomness? 

Is Schnorr reducibility consistent with ML-randomness?


