MATH 504 ANALYSIS IN EUCLIDEAN
SPACES, SPRING TERM 2009, PROBLEMS 6

Return by Monday 23rd February

1. Suppose that {u,} is uniformly distributed (mod 1), and let ¢ be a real number.
Put v, = u,, + ¢. Show that {v,} is uniformly distributed.

2. Let a,, = logmn — |logn|
(a) Show that

1 e—ell?
limsup —card{n:1<n<N,a, €[0,1/2]} =
N—o0 N e—1
(b) Show that
1 et/2 —1
l}ggofﬁcard{nzlgngl\f,ane[0,1/2]}: p—

(c) Show that
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Hint: Try comparing the sum on the left with the corresponding integral.
(d) Show that the sequence {«,,} is not uniformly distributed (mod 1).

3. Suppose that the sequence «, satisfies lim,, . o (41 —0,) = 8. Prove that if § €
R\Q then «,, is uniformly distributed modulo 1. Hint: Consider Y _, e(hay41)-



