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Due September ¥ 9

1. Suppose the sets A and B are convex. Prove that A+ B, A — B and
cA, ¢ € F are convex.

2. Prove that the unit ball in a normed vector space is convex, balanced
and absorbing set.

3. Suppose A is a subset of a vector space X. Let
pa(z) =inf{t > 0:z/t € A}

be the Minkowski function of the set. Which conditions out of “con-
vex”, “absorbing” and “balanced” we have to assume for A so that

(a) pa(Az) = |A|pa(z) for all A € C.

(b) pa(z+y) < pa(z) + paly) for all {z,y} C X.
(c) A ={z € X:pualz) <1} CAC{r e X :pualz) <1} = A,.
Also prove that pg_ = pa = pa,,

(d)
L={z€ X :pa(z)=0}

is the largest subspace contained in A.
4. Let p: X — [0, +00) be such that
(a) p(ez) =cp(z) forallc >0 and all z € X
(b) p(z +y) < p(z) +p(y) for all {z,y} C X

Let A= {z € X : p(z) < 1}. Prove that A is convex and absorbing
and that p(z) = pa(x).




