Martin Ziegler Issued on 2011-04-14
To be submitted on 2011-04-20 by noon in S2/15-206

Advanced Complexity Theorie
SS 2011, Exercise Sheet #1

EXERCISE L
LetL:= {XOX x:x € =*}.

a) Describe a 1-tape Turing machine decidinig time O(n?).

b) Describe a 2-tape Turing machine decidinign time O(n).

EXERCISE 2:

a) Describe a sequenggof binary strings of lengthx,| = n with K(X,) < O(log|Xa|).
How aboutX with K(X) < O(loglog|X|)?

b) Prove that, asymptotically, ‘almost every’ binary sgriof lengthn has Kolmogorov Comple-
xity at leastn/2. Determine the complexity of a random binary string of ngasn — .

c) Itis not known whether transcendental numiiés normal (with respect to base 2, say).
Let ¥, = (1,1,0,0,1,0,0,1,0,0,0,0,1,1,1,1,1,1,0,1,1,0,1,0,...) € {0,1}" denote the se-
guence of the firsh binary digits ofrt. Estimate the Kolmogorov Complexity &

i) in casertis normal, and i) in case it is not.

d) Letr € [0,1) denote an arbitrary real number aXgdthe sequence of the firatbinary digits
of r andyj, the sequence of the firatdecimal digits ofr, each separately encoded in binary.

Compare the Kolmogorov Complexity & with that ofy, up to an additive constant inde-
pendent oh.
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