SOME PRACTISE PROBLEMS

The problems in magenta could be hard. Don’t worry if you cannot solve them.

Problem 1. Show that there is an irrational number « such that {a” : n > 1} (here T denotes
z (mod1)) is not equidistributed. In fact produce an « such that most of these numbers are close
to 0.

Problem 2. Fix a norm on R?. Let B is a ball in this norm and A is a Borel set such that |A| = |B|
(Lebesgue measures are equal). Then |A(| > |B.|, where A, denotes the e-neighbouhood of A in

the given norm.

Problem 3. Deduce the Brunn-Minkowski inequality |A + B|'/? > |A|'/4 + |B|'/?, again for all

compact A, B from the following statements (they are equivaelnt forms).

(1) |A+ B| > min{|A|, |B|} for all compact A, B.

(2) If Ay, Ay are compact sets, By, By are balls and |A4;| = |B;| for i = 1,2, then |A; + Ag| >
’Bl —+ BQ|

Problem 4. Use Jensen’s formula to deduce that a complex polynomial must have a zero in the

complex plane.

Problem 5. Let K be a compact convex set of unit volume in R%. Then there is a point in K such

that for any hyperplane (n — 1 dimensional affine subspace) passing through =z, the two parts K

d
of K on either side of the hyperplane have volume greater than or equal to (d—i]) . [Eg. If K is

an equilateral triangle and x is its centroid, then a line through the centroid parallel to one of the

sides cuts the triangle into parts having areas 1/4 and 3/4.]

Problem 6. If A and B are compact convex sets in R? and / is any line, then a,(A + B) 2 o,(A) +
oe(B).

Problem 7. Let f be an entire function such that |f(z)| < e/*" for |z| > R for some R < co. Let

< 1 < ofor

a1, g, ... be the zeros of f (assume that 0 is not a root of f). Then show that > , ENE

all ¢ > p.
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