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ultimate test for some notion/theory:
» solve an open problem outside the theory
» make non-trivial proofs trivial

“finite state AIT" and normality
disclaimer: well-known approach in a different
envelope (Agafonov, Schnorr,. . .)



Rp, oe)
K(x) = min{|p}: p is a description of x}

which “description modes” are allowed?
ﬁ__-—-\___h_.____’______ .

plain: computable functions p — x

or O(1)-values c.e. sets of (p, x)

prefix-free: computable functions with prefix-free
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“locality”
it's OK that Kg(0) = Kg(1) = 0. ( )ff)l . ) € R
O(1)-valued: external semantic restriction D, F'ﬂ
no universality

_C{xl < Kgr(x) + Og(1) NN



finite state Hausdorff dimension:
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finite state packing dimension:

Kr(x1...xXn)
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x1X2 ... normal with respect to p- Bernnulh measure
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standard definition: pj/(
for each k all k-block have the same limit frequency <_’__""‘ (o [ I 76
L= X, (clogs)cad ) s / /4

| Not normal: distribution on blocks far from normal ] Ef_/j_(_;/——“—r —
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Shannon code gives significantly shorter description A f -—F“ Y
block prefix code — automaton /e unn

Normal: all blocks appear with the same frequency @
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superadditivity !

C as lower bound \_ (h v ML

average C(k-bit block)= k >
constant error vanishes as k — o© [<ﬂ (;{j} S — > -
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Finite state a priori probability

random walk with output
for each s a measure| P,

can be used for characterization (= definition with
gales)
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machine-independent definition

> K(xy) = K(x) + K(y) [superadditivity]
D et 2-K) < poly(k) [calibration] /< A
finite state Hausdorff dimension: X /1. Xqﬁ
K(xi...xn) IC/A 4
infliminf
K n n

inf taken over all superadditive calibratea K



» many known results are easy corollaries

» technical tools: Shannon code <“————-__‘\ t&)ﬂ o KD\,\
» and Shannon's inequality (for B case)

» basic facts from AlT c \"‘ (f»”) +12 >,, \-l (?>
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