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For more systematic knowledge, it is recommended to read Talk 3, which is written in English.
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. BB Z R 0] min{f(z) |z € X} HAP X 2—1TOE

. min-max [A)# mingex max,ey{®(z,y) = 01(x) —y Az — 02(y)}
MR ) min{f(x)|Azx =b(or > b), v € X}
CEMBONME min{fi(2) +0:(y)|[Az+By=b,zc X, yec Y}

: %iﬂﬁfﬁj\%—&ﬂﬁw min{Zle 9@($1)| Zle Az, = b, x; € Xi}

ToAFN(V]) 2REFRLNHEFRIELN

PR EIE(PPA) REHAE WRILRITRIKER A
T AFAMMBE LB EZZ LT AL G EZRNAKEE.
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A function f () is convex iff t

F(1=0)z+0y) < (1-0)f(z)+01(y)
Vo € [0, 1]. _______

Properties of convex function

o fcCl fisconvexiff B

f(y) = f(z) = V(@) (y — ). | |

Thus, we have also XX i )

f(@) = fy) =2 V)" (@ —y) )+ V) (=)

e Adding above two inequalities, we get

(y— )" (Vf(y) — V(=) >0.

o f€Cl Vfismonotone. [ € C? V?f(x)is positive semi-definite.

Convex function

e Any local minimum of a convex function is a global minimum.
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University of Colorado Boulder Technical Report, Department of Applied Mathematics

The Chen-Teboulle algorithm is the proximal point algorithm

Stephen Becker *
November 22, 2011; posted August 13, 2019

Abstract

Werevisit thel R ecent works such as [HY12] have proposed a very simple yet

on the step-size

powerful technique for analyzing optimization methods.
1 Background

Recent works such as [HY12] have proposed a very simple yet powerful technique for analyzing optimization
methods. The idea consists simply of working with a different norm in the product Hilbert space. We fix an
inner product {(,y) on H x H*. Instead of defining the norm to be the induced norm, we define the primal
norm as follows (and this induces the dual norm)

lelly = V(Va,2) = Ve v, Iyl = lyllv-r = V{5 V1) = Vi, y)v-

for any Hermitian positive definite V € B(H,H): we write this condition as V > 0. For finite dimensional
spaces H, this means that V' is a positive definite matrix.




