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Exercise 1

Let P ⊆ R
d, |P | = n. Prove the following statements about smallest enclosing balls and boxes:

(i) There exists T ⊆ P, |T | ≤ 2d such that

Q(P ) = Q(T ) .

(ii) There exists T ⊆ P, |T | ≤ d + 1 such that

B(P ) = B(T ) .

Hint: For (ii) use Helly’s Theorem with balls of radius RP − ε, and ε > 0, centered at the points in P .

Exercise 2

Prove that given a finite point set P ⊂ R
d and its optimal enclosing ball B(P ) of radius RP centered in

cP , the following holds:

Lemma. For any c ∈ R
d, there exists a point p ∈ P such that

1. ||p − cP || = RP and

2. ||p − c||2 ≥ ||c − cP ||
2 + ||p − cP ||

2,

Exercise 3

Show, that every ε–core set of smallest enclosing balls has size at least Ω( 1

ε
).


