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Rate for L-smooth functions

Proposition
Let f : Rd → R be a L-smooth function, bounded from below by f̄ ∈ R. For any
x(0), the GD iterates x(t) with η(t) = η < 2

L converge towards a critical point of f ,

min
0≤t≤T

||∇f (x(t))|| ≤ 1√
T + 1

(
ω−1L(f (x(0) − f̄ ))

)1/2
,

where ω = 2α(1− α) and η = 2α
L .

We cannot say anything about the rate of convergence of f (x(t)) or (x(t))t≥0!

Proof idea

1. Bound on one step of gradient descent.
2. Convergence of 1st-order optimality.
3. Rate of convergence.
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