
ADMM problem structure

ADMM problem structure

def: multiplier to residual mapping

statement: overloaded sum operator for relations has additivity

def: multiplier to residual mapping

# underlying optimization problem for F1

# underlying optimization problem for F2

9

def: multiplier to residual mapping

Note that F(y) is continuous in y with domain Rⁿ. We have already know F: is 
monotone. Now we use the fact that any continuous function with domain Rⁿ is 
maximal. So, F is maximal monotone.

Our next goal is to show F is a sum of two MRM relations.

ADMM from Operator Splitting
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thm: main theorem behind operator splitting

[# eq: Douglas-Rachford splitting (Ernest's notation

def: maximal monotone

[# eq: Douglas-Rachford splitting (Ernest's notation

Proof that F₁ and F₂ are maximal monotone. First note that F₁ is the multiplier to 
residual mapping relation for the optimization problem minimize    f(x)
                                                                                            subject to  Ax=c

So F₁ is monotone (as MRM operator is monotone).

Now note that F₁ is also continuous in y with domain F₁=Rⁿ. So F₁ is maximal.

So F₁ is maximal monotone.

Similarly F₂ is maximal monotone.

Old Proof:
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[# eq: Douglas-Rachford splitting (Ernest's notation

Compact form: Resolvent of the multiplier to residual mapping 

# underlying optimization problem for F1

# underlying optimization problem for F2

Later going to use:

   EE 364b Convex Optimization II Page 3    

onenote:#Operator%20splitting,%20D-R%20splitting&section-id={9FDA29CD-B182-4008-B35A-143DC92D9F84}&page-id={41B9F02C-5976-4D57-9F8A-A1E7550A5393}&object-id={EF97B571-7B4D-092E-342F-360FD1AE6D84}&23&base-path=https://d.docs.live.net/0ad95f7c63bcb36b/Documents/Convex_Optimization_II_Selfstudy/EE%20364b%20Convex%20Optimization%20II.one
onenote:#Resolvent%20and%20Cayley%20Operator&section-id={9FDA29CD-B182-4008-B35A-143DC92D9F84}&page-id={9EF9BC8C-D5A8-4637-8EF9-22E3CA7BFA42}&object-id={68052298-BF21-09AA-2498-EF86C81DAEBB}&12&base-path=https://d.docs.live.net/0ad95f7c63bcb36b/Documents/Convex_Optimization_II_Selfstudy/EE%20364b%20Convex%20Optimization%20II.one
onenote:#ADMM%20from%20Operator%20Splitting&section-id={9FDA29CD-B182-4008-B35A-143DC92D9F84}&page-id={40C109FC-30C4-499A-A2B3-A3ADFCBF5BD8}&object-id={2F48FF3D-24BA-0D10-1D76-519547C7E1AF}&DC&base-path=https://d.docs.live.net/0ad95f7c63bcb36b/Documents/Convex_Optimization_II_Selfstudy/EE%20364b%20Convex%20Optimization%20II.one
onenote:#ADMM%20from%20Operator%20Splitting&section-id={9FDA29CD-B182-4008-B35A-143DC92D9F84}&page-id={40C109FC-30C4-499A-A2B3-A3ADFCBF5BD8}&object-id={2F48FF3D-24BA-0D10-1D76-519547C7E1AF}&DF&base-path=https://d.docs.live.net/0ad95f7c63bcb36b/Documents/Convex_Optimization_II_Selfstudy/EE%20364b%20Convex%20Optimization%20II.one


   EE 364b Convex Optimization II Page 4    



   EE 364b Convex Optimization II Page 5    



   EE 364b Convex Optimization II Page 6    


