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To be discussed: 22/23. October 2019

1 Affine Hull

e For any set X C RY let aff(X) denote the intersection of all affine subspaces of RY
containing X.

e For any set X C R?, let aff.(X) denote the set of all affine combinations of points of X.

Prove that aff~(X) = aff.(X).

2 Convex Hull

i) Prove that the set of all convex combinations of x1,...,z, € R? is a convex set.
ii) Prove by induction on n that the set of all convex combinations of z1,...,z, € R? is
contained in the convex hull of the set {x1,...,x,}.
{inite

iii) Prove that for any elesed set X the convex hull conv(X) is equal to the intersection of
all closed halfspaces that contain X.

3 Translated copies

Let K C R? be a convex set and let C1,...,C,, C R% n > d+ 1, be convex sets such that the
intersection of every d+1 of them contains a translated copy of K. Prove that the intersection
of all sets C; also contains a translated copy of K thatis 3t € R?: {t+z |z € K} C N, C;.



