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adagrad-diagonal and generalized co-coercivity

Let d ⩾ 1 andA ∈ Rd×d be positive definite matrix.
Définition.—AmapG ∶ Rd → Rd is co-coercive forA if for all x, x′ ∈ 𝒳,

⟨G(x′) −G(x), x′ − x⟩ ⩾ ‖G(x′) −G(x)‖2A−1 .

LetG ∶ Rd → Rd.

1) Give a characterization of the co-coercivity of G involving A − 2G where
here,A denotes the linear map x ↦ Ax.

We now assume thatG is co-coercive forA and let x∗ be a zero ofG.

2) Let (γt)t⩾0 a sequence in (0, 1), x0 ∈ Rd and for t ⩾ 0,

xt+1 = xt − γtA−1G(xt).

Establish a guarantee for these iterates.
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3) Let γ > 0, x0 ∈ 𝒳 and for t ⩾ 0,

xt+1 = ⎛⎜⎜
⎝
xt,i − γ

√∑t
s=0G(xs)2i

G(xt)i⎞⎟⎟
⎠1⩽i⩽d

,

with convention 0/0 = 0.

a) LetT ⩾ 0. Prove that

T

t=0

⟨G(xt), xt − x∗⟩ ⩽ (max0⩽t⩽T ‖xt − x∗‖
2
∞

2γ + γ)
T

t=0

√√√
⎷

T

t=0
G(xt)2i .

b) Assume thatA is a diagonalmatrix and establish a guarantee onmin0⩽t⩽T ‖G(xt)‖A−1 .
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