
projected gradient descent

• projection onto a convex set

• gradient projection method



orthogonal projection onto convex set
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example : projection onto 2-norm ball
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example : projection onto nonnegative ortenant
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stationarity of projected gradient
✗
*
c- argmin f- Cx) with CEIR" closed cvx

,
f :/ → IR cvx diff't iff

✗ c-C

✗
*
= project

't
- ✗ RfC×*) ) Fx > 0

by projection theorem :

( ¥ - ✗ Dfc# - ✗
*JC ✗- E) to ✗ c- C

←→ - tfcx't)TCx - ×'t ) so it ✗ c- C

⇐is - tfcx*)T C- NeCx*) (optimality)

y . ✗
*

-1

• ↳ ×*_ ✗ ifcx't)
C

'-

Nccx*> + {x*}



example : projection onto inf - norm ball
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example : projection onto Affine set

C = { ✗ I d-x=b } A- = IF full- row rank

project) = argmin{ 1=112--412 I Az=b }
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example : de - biasing

C= { ✗ 1 Ex = o }

project) = argmin { Ill z - ✗ 1121 Ez=o }
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projected gradient descent

solve the differentiable convex optimization problem
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