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Problem 1 Periodic subsequences (4 points)
For each real number a € R, we denote its integer part by |a| € Z, which means that
la| is the greatest integer such that |a| < a holds. Furthermore, we define the fractional

part frac(a) := a — |a| € [0,1). For each o € R, we consider the sequence (ay)nen given
by a, := frac(an).

a) Prove that a € Q if and only if (ay,)nen is periodic, which means that there is a
p € N such that a4, = a, for all n € N.

b) For a = 3 find a subsequence of (a,)nen that converges.

c) For a = % determine the period of (an),cy, Which is the smallest number p with
the property given in part a).

d) For a = g find all accumulation points (also called limit points) of (ap),,cx-
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