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o K: EAMEHE

o L: HRmrZEf, a7 hL
(L+a)NK£D T 5.

FEAH 72 [

dist (x, £ + a) & dist (x, ) ZHWT, dist (x, (£ + a) N K) Z&¥F
i3 % DIFFTRET L & 5 2.

o KIXZMHED ¥ = = Hoffman's Lemma
o ICIFFIEE(HEHE ST D ¥ & = Sturm’s error bound

@ J. F. Sturm.
Error bounds for linear matrix inequalities.
SIAM Journal on Optimization, 10(4):1228-1248, Jan. 2000.

[§ A. J. Hoffman.
On approximate solutions of systems of linear inequalities.
Journal of Research of the National Bureau of Standards, 49(4), 1957.

2/14



iz 7 FIEEICDONWT T D L

oce [e]e]e} [e]e]e} 00000

b =L
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FARH 72 [

dist (x, £ + a) & dist (x, K) ZHWT, dist (x, (£ + a)NK) Z&FF
fifis % DIZRIBET L & 9 2>,

—ROKDEE, IF2HUEX, =7V Y FBHELNS !
o K 23%5IEHE (amenable cone) TH %
o K OEFRZERIE (facial residual function)
o MffE/IVE (facial reduction)
B
Amenable cones: error bounds without constraint qualifications.

https://arxiv.org/abs/1712.06221.
To appear in Mathematical Programming

S HOIRE
RIEHED 7 S AZTARB e THY, MoBHEAEDOH S O
ZIF52vTHB.
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o C: BAMES
e FCC: HAMY&#ES

Definition (& DT )

Fix Com < if ax+ (1 —a)y € F, with x,y € C, a € (0,1),
then x,y € F.

F<aCzEL.
ﬁ—?_’aﬂrcmc points

% R

Yo
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Definition (& HiTfl (Exposed face))

F<CHEEE < F=CNH %3 C OZFHEVHE H 2377
ET 5.

) : supporting
/‘7‘\—1 hyperplane
g
T H
3 F1 / /_') Non-exposed!
Fa
Hy:supporting
hyperplane
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ASNEFE (Amenable cones)

dist (x, S) .= min{|ly — x|| | y € S}

Definition (Amenable cones)

K \3#%)E (amenable) & F 23K OHDE X, H5 k> 010
LT
dist (x, F) < rdist (x, ), Vx € span F.

(V=4 &= F=Knspan F HIZKDILD. )

il
o XTFR#fE (i : FIEEESE, 2 XHE)
o Zmif

o BEFMME (B pBE, 772U p e (1,00))
] /Cl, /Cz 7175\:7?\%“@0) et %, = ICl X /Cg ﬁ‘%’lﬁf%é
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ASIEHEE S (Amenable convex sets)

C:PAMEES
Definition (#NIE[H)

F 9 CHMIBE & TATOHRES BIHLT, NUTF2i7ET
k>0DFEETS .

dist (x, F) < kdist (x, C), Vx e Bnaff F.

CHEIENES & TNTOE F < C BHIEEHTH 3.

Proposition (L., Roshchina, Saunderson)

C}, Céi %ﬁéﬂﬁidhiiéig?éi‘ﬁ‘ES.
Q@ GNGERIETH 3.
Q (fl X (:2 &33%§ﬂ53'1?35 5.
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Theorem (L., Roshchina, Saunderson)

Q K HFHIEH = TRTD R T A ALFIEMEE TR S.
Q CAHIEMEELRSHIX, K =cone({1} x C) BHIEHTDH 5.

\
\ /
\ /
\ /

Slice
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@ Doubly nonnegative cone: ST NN,

@ Spectrahedral set:

C={yeR"[Ag+> Ay =0}
i—1

o FHE (Homogeneous cone): ST DA A A7 6.

[§ c.B. Chua.
Relating homogeneous cones and positive definite cones via T-algebras.
SIAM Journal on Optimization, 14(2):500-506, 2003.

@ L. Faybusovich.
On Nesterov's approach to semi-infinite programming.
Acta Applicandae Mathematica, 74(2):195-215, Nov 2002.
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MESED B HAEITOWNWT
Fis a face of <d:ef> F<AK
K ={y|{y,x) >0,¥x € K}

@ Projectionally exposed cone P < K there exists a
projection such that PK = F.

@ Amenable cones L for every face F of IC there is kK > 0
such that

dist (x, F) < rdist (x, K), Vx € span F.

© Nice cone PN VFLK, F*=K"+F*L

. def : :
@ Facially exposed cone <= every face is facially exposed.

Proposition
1=2=3=4 IfdmK <3, 4=1.
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@ Facially exposed <« Nice <= Amenable <= Projectionally
exposed.

Q@ dmK <3D¥k =, Facially exposed = Projectionally
exposed

© Pataki ®F4H ('13): Facially exposed = Nice!.

@ Roshchina('14): F&HHETH D nice TIZR W 4 RITHEDTETE
52

© Nice < Amenable 23 D 32023, HDHFIX?

1On the connection of facially exposed and nice cones, Journal of
Mathematical Analysis and Applications, 2013

2Facially exposed cones are not always nice, SIOPT, 2014
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Theorem (L., Roshchina, Saunderson)

nice THYH, WIETIXR W ARITTOMEDTFET 5.

Figure: Z8HTIZRWHED R F 4 X
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@ Facially exposed <« Nice <= Amenable <= Projectionally
exposed.

Q@ dmK <3D& ZE, Facially exposed = Projectionally
exposed

Q@ dmK >4 Dk =, Facially exposed # Nice.
Nice & Amenable.

© Amenable = Projectionally exposed (ZDWTIX?
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° ??HIIE“C 36 D Projectionally Exposed TlX72\ 5 Rt D% HD

(B
%El[ﬁf’éo)? P AINYE- R

[3 L., Vera Roshchina and James Saunderson
Amenable cones are particularly nice
In Preparation
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