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Introduction







The floor function is not computable 
because it is not continuous. 
The floor function is “almost computable” in 
some sense. 

(1) It is computable at almost all points.  
=> layerwise computability 

(2) It can be approximated by simple functions as 
accurate as possible.  
=> L^p-computability



The main claim

“Layerwise computability” and “L^p-computability”  
are essentially the same notion.



Computability





Computability

Both definitions of  computability have similar forms. 

Different norms (distance functions) induce different 
notions of  computability.



L^p-norm





L^p-computability



Remark

Historically, a different definition has been used for L^p-
computability, but it turned out that this more effective 
version is needed for some application. 

In the definition, the function should be partial because 
lim r_n(x) may not be defined for some x.



Schnorr null













Summary of  former half

“Approximable by simple functions”  
 = “computable outside small exception”



Motivation
Turing degrees, Weihrauch degrees, reverse math have 
studied similar lattices in some sense. The hierarchy in 
the theory of  algorithmic randomness has a little 
different flavor. 

The study of  characterizations of  the randomness 
notions via differentiability clarifies the correspondence 
between the hierarchy of  the randomness notions and the 
hierarchy of  the class of  functions.  

Can algorithmic randomness join them? How related?



Computable reals



Weakly comp. reals



Weakly comp. functions



Question

L^p-comp. = Schnorr l.w. comp. + comp. L^p-norm 

L^p-w.c. = ? l.w. p-w.c. + w.c. L^p-norm











Summary

L^p-comp. = Schnorr l.w. comp. + comp. L^p-norm 

L^2-w.c. = Solovay l.w. 2-w.c. + w.c. L^p-norm  
if  bounded 

divergence bounded computability <=> Demuth? 

Thank you for your attention.


