
Recap -

Thm 3.8 of R & W (2018)

If foref
.
Ento.

limsupu En-argminfue arguing.

fr f < epi-fu EB epirf

epi-f = E (c) . 2) AXIR : flo12
.

We will define 'epi-distance' btw fis by
set-distance' btw epi-graphs .

Def . P-epidistance · Vpso & AW distance
.

d)p(c , D) = Sup (d(x , c)- d(p), D))
.

xeB(0 , p)

dp(fig) = dlplepi-f , eping)

Rmk
. dlp is a pseudo metric : dep (c, D)=0 # C= D.

dip is non-decreasing in &.

Def
. Epi-distance .
d)(C , D)= So Pdp(CD) de
↓ (fig) = d) Lepi-f , eping).



Thm 4 .36 of ROW (1998)
PK

an + C = dpkc) +o Epso.

↳ d ((n,c) >0
.

Thm 7.58 of R&W (1998)

fr f (d) (fuif) + o
.

Moreover . (Isc-ftn (IRM)
,
dl) is a proper , complete ,

separable metric space.

Rmk1
·

On reference point 0.

00 = argmin f (0) 0 = orgminsuffic+ 00)- -100l)Fu
=

on E Arguin full) . "-80 = zigminn[fu (u+O - fuO]On

If we change the reference point , induced topology on
(sc-f+u CIRd)

.Ruk2
. (Pompien-Hausdorff distance) doesn't change

.

do(c , D) = sup (d(a .c) - d(x .D) )
a

dip & do Kez0. ddo.

Thereforein
,
a) +o => >

In fact , convergence in do is strictly stronger notion

than PK-convergence ,

an + a 1bul + + . Cn= 2 an , but. PKimnC= 292.

dp (Cu , C) + o . do(n , 1) +> 0. If (n, C &B(O,R) then ....



Def
. Pseudo P-epidistance ·

Def . O-truncated Hausdorff distance
.

e(c , D) = supd(x ,D) . = sup inf d(a .y?
CEC . xEC Y=D
C D

eCD ,
C

ed-

dHaus (C , D) = max & e(c , D) , eCD ,C) 2
.

d (c, D) = max&e(Cl Blop) , D) ,
e (DA Blo , p . c) ?

Runk . dip is non-decreasing in &
&

dip(CD) is not a pseudo-metric .Triangle ineg
does not hold.

Them 4 . 36 .

Cu< = Jpkn,2) to Feso.

Prop4 .37 of R &W(1998) If 2 , D are closed ,

dip (c ,D) = de(c,D) > [p (c , D) p=zp+d D.
If 2, D are convex. , p' = p + d(0 , 0) v do ,D).



If
,
C
, D are convex , OECD . then dlp = dp

Thm 3 . 1 of Attouch and Lets (1993), Thud. 1 of Royset(2020).

For any 1 . S
. C

.

fens f , g Suppose that

inffe(-p , p) , E-argminf & Blo , p) *)

Then ,

infg-inf dp(f ,g).

To beoble to consider any perturbation off and still obtain
a proximity of minimizers, we need to know some geometrical
shape at minimizer.

Thm 4. 2 of Royset (2020). For any 1.5. c .
fins fig .

Suppose that inff , infg -p. p) and

arguing & Blo ,) Ed , arguing & Blo , 1)%

f(x) - inff = Y (dist(c) , zoguinf)) .

for some increasing : [0,x) -> to,0)S.t +(0)=0

Then,

e(orguning & Blo,ph , zrgminf) -> fig) + o(dip(fig).



(convexity) f(y) =f(x) +<OfCoD , y-e7 .

(Strong Convexity) -M30 set fly) =fall+ <offe ,y-+17
S,C.

-Elly-x1l2
(Weak SC)

. 5430 · f(ep) =fiel+<of , alp-o
+ E1(xp-x/i

op= Projorgnint (x).
(Polyok-Lojasiewicz , Ph .)

.

& llofcll =u(fill-inff)
att = de- ht ofla)

(Quadratic growth).

f(-f* = 11d)- alp11

Thm2 of Karimi et al . (2020

(sc) + (us) + (PL) +> (Q)
If f is diffic , of is Lipschitz , f is connex,

(2) -> (42)
.



Ex
. Many Clinear) moment inequalities.

E h, (X , Ol.** solves i I
Ehj

.

(X , 01 Do.

hj(x , ol = ajo- hj(x).

f(0) = max (.jo -Ehj(x))+
j..J

full) = max (ago - Ein 1 +.
j..J

A = 30 : APh .

coordinatwise ? A : [ ]
(Hoffman's constant)

h= [Eh]
7 /(A).0 .

Fa
,

dist.1p(u ,A).
* KIA)pg .

11 (Au-h)+ 11g·

f(u) - f* = KIA)ps dist .up (n .A)
.

(linear conditioning)



Thm 4 .4 of Royset (2020) .

For 1 . S.
C fens fr , f . Suppose In Ef.

inf fn - (p , p-2) , infec - p , p) .

r-orgminf d Blo , p) = Erio.

Then ,

e(a-orgminfu 1 B10 ,p) ,forgminf)> dolfn,f).
VfE

Prop 4. 2 of Royset (2019 , SIAM) For any Isefts .

fig : A+ TR . Vepo ·

d (fig) < sup(f-g) Ap=2x +Blo , p) : fall -P
Ap gip
<Sup If-g

Ex
. Many linear moment's ineg.

dip(f ,ful -maxlEh(X)-bn([T
if hjlX's one sub-g.


