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1 Introduction 

The airn of this talk is to give an introduction to the notion of Levin's average 
case cornplexity and then show sorne of the fi.elds were recent resea.rch in this area 
is focused on. The first part is motivated by the struggle to find a precise and 
generally accepted definition of what is an efficient time on the average a.lgorithrn, 
given sorne distribution on the input. The definition should be easy ( to use) a.nd of 
course be rnachine independent and should posses properties like being closed uncler 
cornposition of algorithms. A reduction of a problem A to another problem which is 
efficiently solvable on average should give an efficient on average procedure to soh·e A. 
'vVe then look in more detail at DistNP the class of problems in NP with polynomial 
time distributions on the inputs. This class has complete and self-reducible problems. 

2 Distributional complexity classes

In the following let ¡t' : ¿;- ---; [O, l] be a density function, p, µ(1:) = L y<J, ¡t'(y) 
be the corresponding distribution, and µ�(x) = ¡l'(a:)/ L

lyl=n ¡.t'(y) be the conditional 
probability of an input x of length n. For simplicity we only require tha.t I::�- ¡i'( ._r) = c. 
for sorne constant c. 
In this context a problem is always a pair, a decision problem together with a dis
tribution function. For example the above mentionecl cla.ss DistNP contains all pa.irs 
(D, µ), where D E NP and µ is a polynomia.l time computa.ble distribution func
tion. One stimulating question is (was) whether all or pa.rt of DistNP can be solvecl 
efficiently on the average. It is convenient to restrict the domain (the inputs) of a. 
problem to a subset of :E· which evloves by cocling the instances of the problem. Then 
it is possible to define the length of a formula and its probability indepenclent of the 
chosen coding technique [BG90, BG91]. So we can define a clistributiona.l version of 
3-SAT:

The set of instances ( syntactic correct 3-SAT formula.s), a formula F',, consists of n
Literals from a variable set {v1,-u2, . . .  ,vn }. Each clause, except possibly the 
last, contains 3 Literals, i.e. [3i, l3;+1, l3i+"2·
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