Zero order methods. Gradient free
optimization. Global optimization
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A Tutorial on Zero-Order Optimization

Case 1: 2-Point & Multi-Point Estimators

* A naive approach: €;

- < f(z + ue;) — f(z — ue;
ch (x§u)=; (& ue)zu (x — ue;)

* When fis L-smooth, we have

63 @) ~ V()] < suLvn

A = Uni(B,
where f%(z) = lEyN;‘[f(x + uy)] is a smooth version of f ni(Bn)

Case 1: 2-Point & Multi-Point Estimators

» 2-point gradient estimator:

f(:v+uz)2—uf(w—uz)z o\

where X is spherically symmetric with &‘S Allz17] =1

M=, G

» Some facts for L-smooth / convex / u-8trongly convex function f:
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