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finer approachability bounds

Consider the approchability framework from the course and associated nota-
tion. Let 𝒞 ⊂ Rd be a nonempty closed convex cone satisfying Blackwell’s con-
dition, and α an associated oracle.

1) Prove that Blackwell’s algorithm guarantees,

min
r∈𝒞

∥
T

t=1

rt − r∥
2

⩽
√√√
⎷

T

t=1

1{rt∉𝒞} ‖rt‖
2
2, T ⩾ 1.

2) Can you prove that this bound is unimprovable (for Blackwell’s algorithm,
without further assumption)?

3) Can you prove a similar bound for the greedy Blackwell algorithm?

4) Can you generalize this result to other approachability algorithms?
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