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ABSTRACT

In this paper we prove that plain complexity induces the weakest form of random-
ness for all Blum Universal Static Complexity Spaces. As a consequence, all infinite
sequences have infinitely many non-random prefixes with respect to any given Blum
Universal Static Complexity Space. This is a generalization of the result obtained by
Solovay and Calude for plain complexity, also of the result obtained by Câmpeanu, and
independently later on, by Bienvenu and Downey for prefix-free complexity. We also
give a result on randomness in case of changing the encoding alphabet.
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1. Introduction

The complexity of an object can be defined in terms of minimal description length
(MDL) as the length of the shortest string describing the object. It is obvious that
the complexity depends on the alphabet used for the description and the definition
of a description. If we consider as an acceptable description any Turing machine,
where input is included in the description of the machine, then we obtain the plain
complexity. If we restrict the type of Turing machines to self delimiting programs, we
obtain the prefix complexity. Beside the plain complexity [19] and prefix complex-
ity [15, 18, 20], there are several other forms of static or descriptional complexities
considered in literature, like: process complexity [23], monotone complexity [20], uni-
form complexity [21], Chaitin’s complexity [16], or Solomonoff’s universal complexity
[24, 25, 26]. Several other variants were introduced to accommodate various needs,
most notably being the effort in finding a complexity that can be used to define in
an uniform way the randomness for both strings and sequences. Chaitin [14], and to
some extent Loveland [21], were successful in this attempt.

Developing an uniform approach for complexity measures has been always a goal for
researchers, but the big factor that discouraged them was the impossibility of using
plain complexity for defining randomness of infinite sequences. Burgin proposed a


