General robust Farkas lemmas
with applications to robust optimization problems
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Abstract

Let X,Y be locally convex Hausdorff topological vector spaces, U # () be
an uncertainty set. Let further F,, : X XY — R be a proper function for each
u €U and h : X — R is a lower semicontinuous proper convex function. The
report concerns characterizations (equivalence forms) of a robust inequality
of the form:

sup (-, 0y) > h. (1)
uelU

Firstly, characterizations of general robust inequality (2) are proved in terms
of abstract perturbational duality. Secondly, by specifying to some concrete
classes of functions F,,, we get variants of characterizations of robust func-
tional inequalities which, in different settings, give rise to generalized robust
Farkas lemmas for general robust non-cpnvex, robust DC (difference of con-
vex), robust convex, and robust linear systems in infinite dimensional spaces
under some weak qualification conditions concerning epigraphs of the con-
jugate functions F);. Many of the results on robust Farkas lemmas obtained
are new while the others cover or extend the known ones in the literature.

As an application of the results obtained, some are then applied to get
strong Fenchel duality and stable-strong/strong Lagrange duality for classes
of robust DC and robust convex optimization problems.
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B6 dé Farkas robust
va 4p dung vao t6i uu robust

N. Dinh?

Abstract
Cho X,Y la cac khong gian vecto 16i dia phuong Hausdorff, I # () 1a tap khong
chic chin (uncertainty set). Gia sit F, : X x Y — R la cac ham chan chinh véi
mdi u € U vd h: X — R 12 ham chan chinh, 16i v& ntta lién tuc dusi. Bao cdo nay
thiét lap céac diéu kién can va di dé c6 cac diéu kien dic trung ciia bat dang thitc
c6 chita yéu t6 khong chic chan:

sup F,(-,0y) > h. (2)
ueU

Trudc tieén, chiing toi thiét lap cac dic trung clia cac bat déng thitc robust téng
quét dang (2), sau d6 khi cac két qiia duge dic viet hoa cho mot s6 16p ham F,
chiing ta sé nhan dugc dic trung clia cac bat ddng thic phiém ham robust va nhidu
dang Farkas robust khac nhau, m& rong nhiéu két qtia da biét trong nhidu cong
trinh trong nhitng nam gan day.

Céc két qiia nhan duge, duge ap dung dé thiét lap cac két qiia vé d6i ngau (6n
dinh d6i ngiu) robust cho nhiéu 16p bai toan robust DC va cAc bai toan t6i uwu
robust 15i.
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