
Solution to Homework 4

Problem 1. (5 points) If the convex function f satisfies

⟨∇f(x),x− x∗⟩ ≥ µ

2
∥x− x∗∥22 +

1

2L
∥∇f(x)∥22 , ∀x

where x∗ is the minimizer, show that gradient descent with ηt = η = 1
L outputs

∥xt − x∗∥22 ≤
(
1− µ

L

)t
∥x0 − x∗∥22 .

Solution.
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∥∥∥∥xt − x∗ − 1
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where the last inequality comes from the condition mentioned in the problem. Thus we have

∥xt − x∗∥22 ≤
(
1− µ

L

)t
∥x0 − x∗∥22 .
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