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This lecture series study the algorithms for the following problems I

e Convex Optimization. min{ f(z)|z € X'}, f convex function, X’ convex set.

e Variational Inequality. ue, (v—-uw!Fu)>0 Vi e
e min-max problem min max{L(z,y) = 01(z) —y' Az — 05(y)}
reX yey

e Constrained Convex Optimization ~ min{f(x)|Ax =b(or > b), x € X'}

e Separable COP min{6,(z) + 02(y)|Az + By =b,z € X,y € Y}

e Multi-blocks separable convex optimization problems
min{60,(z)+02(y)+03(2)|Ac+By+Cz=bx e X,y Y,z € Z}
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min{f(z)|Ax =b(or > b), x € X}



5|i# Lagrange & F ), 4§k Lagrange eR 3
L(z,)\) = 0(z) — X' (Az — b)}
Q=X x AWIERS (2%, \%). K Lagrange RIS SFENMTRTEDIAER
W eQ, 0z)—0@) + (w—u ) Fu) >0, YueQ
HIfE, Hop

(1) =5
u = ,  F(u)= , Q=X xA.
A Az —b
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Tt Recent works such as [HY12] have proposed a very simple yet powerful
technique for analyzing optimization methods, 5§12 11 2012 F % FTFESIAM
J. Imaging Science L HIXE T {E.
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min {6, (x) + 02(y) | Ar+ By =b, x € X, y € V}
5|13 Lagrange 3F )\, [O]RERY Lagrange BRI EXTE QA = X x Y x ™ /Y
L(z,y,\) = 01(z) + 02(y) — X\ (Az + By — b).
3K Lagrange BREHIER S w* = (=¥, y*, \*) MEN T RESAFAHIRE
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min{6;(z) + 02(y) + 03(2)|Ax + By+ Cz=b,x € X,y € Y,z € Z}
7B, R EEET B 7 EERABERIEIT, (B2 _EARERIE.
AREESIRT] T BERROAALEIRE, AR H T —£I21ERY ADMM K 757E.
X LS IE B 73 R AR X (o) R AN AR AT (5% ef Fosmh, 50 A FFR$I A ) A2



XK, XHEEHTER T ADMM AT BT MR, BXRFZED A A FRE SIAM
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One algorithm framework should be flexible enough to solve many problems ! '
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