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Nelly Pustelnik

CNRS, Laboratoire de Physique de I'ENS de Lyon, France

—— — — Ig
— O — ’
- . ’
ENS DE LYON
ENS de LYON

(several slides in this part traced back to Tutorial ICASSP 2014 written in collaboration with Jean-Christophe
Pesquet from Centre de Vision Numérique, CentraleSupelec, University Paris-Saclay, Inria, France. )






Jean-Jacques Moreau
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The (Moreau) subdifferential of 7, denoted by df,
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Let f: H — ]—o0, +0] be a proper function.
The (Moreau) subdifferential of 7, denoted by df,
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Let f: H — ]—o0, +0] be a proper function.
The (Moreau) subdifferential of f, denoted by df, is such that

of : H — 2%

« ~ [ EEH I A= O
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Let f: H — ]—o0, +0] be a proper function.
The (Moreau) subdifferential of £, denoted by 0f, is such that

of : H — 2"
x> {ueH|(Vy e H) y —x|uy + f(x) < f(y)}

-: 0 € 0f(X) & X € Argmin f(x)
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Let f: H — ]—o0, +0] be a proper function.
The (Moreau) subdifferential of f, denoted df, is such that

of : H— 2"
x> {ueH|(Vy e H) y —x|uy + f(x) < f(y)}

e ue df(x) isa!offatx.
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If f: H — ]—o00,+00] is convex and it is Gateaux differentiable at x, then

0f (x) = {VF(x)}
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Let C be a nonempty subset of .

For every x € H, duc(x) is the _ to C at x defined by

Ne(x) {ueH | (VyeC) uly—x)<0} ifxeC
X) =
¢ (o0} otherwise.
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Let H and G be two real Hilbert spaces.

o Let f: H — ]—o0, +00] be proper, then for every A € 10, +oo[ d(Af) = AoF.
o Let f: H — |—0,4mw], g: G — |]—00,+], and L € B(H,G).
If domg n L(domf) # &, then
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Let H and G be two real Hilbert spaces.
Let f e Mo(H), g €o(G), and L € B(H,G).
If int (dom g) n L(dom f) # & or domg n int (L(domf)) # &, then

Notations:

e int C denotes the interior of a subset C of .

e ran A denotes the range of a set-valued operator from H to G such that
ranA = A(H).

Particular case:
o If felo(H), g€ lo(H), and domg = H (or domf = H), then
of +0g =0(f +g).
e If gelo(G), Le B(G,H), and int (domg) n ranL # &, then
L*0gL=0(gol).
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Let (H);es where | = N be Hilbert spaces and let H = @,_, H,.
For every i € I, let f;: H; — ]—00, +0] be a proper function. Let

f:H — J—00,+00] : x = (x)ies = Y, (%)
i€l
Then,
(Vx = (xi)ies € H) of (x) = X ofi(x;).

iel
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Let (7);e/ where | © N be Hilbert spaces and let H = @,_, H,.
For every i € I, let f;: H; — ]—00, +00] be a proper function. Let

fiH — ]-m0,+0] : x = (X)ies = Zf;'(xi)
i€l
Then,
(VX = (X,'),'E[ € H) af(X) = >< aﬂ(X,)

i€l

Proof: Let x = (x;)ie/ € H. We have
t = (ti)ier € X 0fi(x;)
i€l
< (YieN(Vyie M) fi(yi) = filxi) + <t | yi —xi)
= (Yy = (e €M) D i) = D i) + 2.t | yi — xi)

iel iel i€l

= (VyE’H) fly) = f(x)+{t|y—x).
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Let (H)ies where | € N be Hilbert spaces and let H = @, H
For every i € [, let fi: H; — ]—o0, +00] be a proper function. Let

f:H > ]—00,+00] : x = (x)ies = Y, filx)
i€l
Then,
(Vx = (x)ies €H)  0f(x) = X 0fi(x).

i€l

Proof: Conversely,

t= ( I)IEI € 6f( )

( IIEIEH) Zf:(}’:)/Z Xl +Z<t:|yl I>'

i€l iel iel

Let j € I. By setting (Vi € I\{j}) yi = x; € dom f;, we get

(Vy; e 1)) fily;) = fi05) +<t; | y; — -
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— (1—norm

N
f:RY S R:(x)i<icn — Z |xi]
=]
Then
1 if ¢ <0

a-]:¢—< [-1,1] if¢=0,
1 if ( >0;
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— Smooth approximation of the ¢; —norm parametrized by u > 0.
[Combettes-Glaudin,2019]

and

Note that, since
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http://export.arxiv.org/abs/1803.02919

