~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make Your PUbllCCltlonS VZSlble. h for Economics ' '

Biefel, Christian; Schmidt, Martin

Article — Published Version

On the relation between affinely adjustable robust linear
complementarity and mixed-integer linear feasibility
problems

Optimization Letters

Provided in Cooperation with:
Springer Nature

Suggested Citation: Biefel, Christian; Schmidt, Martin (2024) : On the relation between affinely
adjustable robust linear complementarity and mixed-integer linear feasibility problems,
Optimization Letters, ISSN 1862-4480, Springer, Berlin, Heidelberg, Vol. 18, Iss. 5, pp. 1303-1311,
https://doi.org/10.1007/s11590-023-02093-7

This Version is available at:
https://hdl.handle.net/10419/315457

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

-. http://creativecommons.org/licenses/by/4.0/
Mitglied der
WWW.ECOMSTOR.EU K@M 3
. J . Leibniz-Gemeinschaft


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1007/s11590-023-02093-7%0A
https://hdl.handle.net/10419/315457
http://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

Optimization Letters (2024) 18:1303-1311
https://doi.org/10.1007/s11590-023-02093-7

SHORT COMMUNICATION

®

Check for
updates

On the relation between affinely adjustable robust linear
complementarity and mixed-integer linear feasibility
problems

Christian Biefel'® - Martin Schmidt?

Received: 22 June 2023 / Accepted: 29 December 2023 / Published online: 5 March 2024
© The Author(s) 2024

Abstract

We consider adjustable robust linear complementarity problems and extend the
results of Biefel et al. (SIAM J Optim 32:152-172, 2022) towards convex and com-
pact uncertainty sets. Moreover, for the case of polyhedral uncertainty sets, we prove
that computing an adjustable robust solution of a given linear complementarity
problem is equivalent to solving a properly chosen mixed-integer linear feasibility
problem.

Keywords Linear complementarity problems - Adjustable robustness - Robust
optimization - Mixed-integer linear optimization

1 Introduction

We consider affinely adjustable robust (AAR) linear complementarity problems
(LCPs). The classic, i.e., deterministic, LCP is defined as follows. Given a matrix
M € R™" and a vector ¢ € R", the LCP(g, M) is the problem to find a vector z € R”"
that satisfies the conditions

2>0, Mz+g>0, ' (Mz+¢q) =0 )

or to show that no such vector exists. In the following, we use the standard l-nota-
tion and abbreviate (1) as

0<z1lMz+qg2>0. 2)
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LCPs are very important both in applications as well as in mathematical theory
itself. For instance, they are used to model market equilibrium problems in many
applied studies of gas or electricity markets [11] but also play an important role
in mathematical optimization, game theory, or general matrix theory. We refer the
interested reader to the seminal book [10] for an overview.

Although there is a very strong connection between LCPs and mathematical
optimization and although the latter has been studied a lot in the recent decades
under data uncertainty, the field of LCPs under uncertainty is still in its infancy.
Stochastic approaches can be found in [7-9, 15] and are mainly based on mini-
mizing the expected residual gap of the uncertain LCP. On the other hand, robust
approaches for uncertain LCPs have been considered recently as well. The first
rigorous analysis of robust LCPs can be found in [19, 20], where the authors
apply the concept of strict robustness [18] to LCPs, which has been used later in
[16] in the context of Cournot—Bertrand equilibria in power networks. Moreover,
in [13, 14], LCPs have been studied using I'-robustness as introduced in [3, 4,
17]; see [6, 12] for some applications in power markets.

The most recent paper on robust LCPs, to the best of our knowledge, is [5],
where robust LCPs are studied using the concept of adjustable robustness [2,
21]. In [5], the authors study adjustable robust LCPs in the most simplest set-
ting, which is for affine decision rules and box uncertainties. In this short note,
we stay with affine decision rules but generalize the results to general convex and
compact uncertainty sets /. In this context, our contribution is twofold. First, we
characterize AAR solutions of robust LCPs and, second, use this characterization
to prove that the AAR LCP with a polyhedral uncertainty set is equivalent to a
properly chosen mixed-integer linear problem (MILP).

Let us finally note that our study is related to [1], where the authors consider
multi-parametric LCPs for sufficient matrices M. However, our robust approach as
well as the studied relation to MILPs differ from the concepts and results of [1].

We introduce the problem under consideration in Sect. 2 and derive our main
results in Sect. 3. Afterward, we comment on some special cases and extensions
in Sect. 4.

2 Problem statement

We now define the adjustable robust LCP with affine decision rules. To this end,
let M € R™" and g € R" as before and let T € R™* be given. We assume that ¢
is perturbed by Tu with u € U. In what follows, we assume that & C R is a con-
vex and compact uncertainty set that, w.l.o.g., contains O in its relative interior,
i.e., 0 € relint({f). Then, the affinely adjustable robust LCP(q, M, T,U) consists of
finding an affine decision rule, i.e., we want to determine D € R™ and r € R"
such that z(«) = Du + r satisfies

0<z(u) L Mz(u) +q(u) >0 forallu € U. 3)

@ Springer
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Equivalently, we can state the problem more explicitly as
O0LDu+r L MDu+Mr+qg+Tu>0 foraluel. 4)

Without loss of generality, we may assume that T € R has full column rank; see [1].
In many applications, some variables are non-adjustable and thus have to be fixed
before the uncertainty realizes. To model these so-called here-and-now variables, we
simply require that the first 4 rows of D are zero for some & < n. For more details,
we refer to [5].

We close this section by briefly introducing the following notation. Let A € R™",
b e R™, and index sets I C [m] :={1,...,m} as well as J C [n] be given. Then,
A;; € RI"™VIdenotes the submatrix of A consisting of the rows indexed by / and the
columns indexed by J. Moreover, b; denotes the subvector with components speci-
fied by entries in I. If I = J, we also write A; instead of A ;.

3 Main results

In this section, we state and prove our two main results. The first one is a full charac-
terization of AAR solutions of robust LCPs.

Theorem 1 Assume that U is convex and compact with 0 € relint(f) and let
B={!,.... v}, ¢ € Nwith ¢ <k, be a basis of the linear hull lin({) of U. Moreo-
ver, let z(u) = Du + r such that z(u) > 0 as well as Mz(u) + q + Tu > 0 holds for all
u € U and define I .= {i € [n] : r; > 0}. Then, z(u) = Du + r is an AAR solution if
and only if D and r satisfy the conditions

M, r+q;=0, )
M; D+T, V=0, jel/] (©6)

Proof First, let z(1) = Du+ r be an AAR solution. Then, r is a nominal solution
(as 0 € U) and therefore r satisfies M; r+ gq; = 0, i.e., (5) is fulfilled. For every W,
Jj € [£], there exists a scalar §; > 0 such that 6,/ € U and §,D; v/ + r; > 0 holds.
Thus, for every j € [£]the AAR solution z satisfies

0=M, 26)+q,+ 6T, v =M, DV + 8T, v = 6;(M; D+T, )V,

where we used (5) for the second equality. Thus, z satisfies (6).

Let now D and r satisfy (5) and (6). From 0 € relint({{), it follows that for
all u €U there exists an € > 0 such that —eu € U. Hence, nonnegativity of
z(u) = Du + r yields

{i€n:3ueld:Du+r,>0}ClI

Thus, for I = [n] \ I,

@ Springer



1306 C. Biefel, M. Schmidt

2 () " (My.zu) + q; + T;.u) = 0

holds for all u € U. On the other hand, every u € U can be written as a linear combi-
nation u = Zlil ﬂjvf with 4, € R. Hence,

14
M, (Du+r)+q,+Tu=M, Du+T, u=@M,D+ T,,,)<Z ﬂjv’> =0
j=1

holds, where we used (5) for the first and (6) for the last equality. Therefore,
z(u) = Du + r fulfills complementarity and is an AAR solution due to the additional
assumptions of the theorem. O

The last theorem states a rather abstract characterization of AAR solutions. For
arbitrary convex and compact uncertainty sets, working with this characterization
might be difficult. However, the characterization can be practically used in more
specific cases, which is what we do in our second main result about polyhedral
uncertainty sets, where we use the characterization of the last theorem to show that
affinely adjustable robust solutions are the solutions of a properly chosen MILP.

Theorem 2 Let U={u€R": Ou> ¢} with ® € R®* and ¢ € R¢ and let
B={v!,....v'} be a basis of lin). Furthermore, let b € R be sufficiently large
and consider the mixed-integer linear feasibility problem

Find xe€{0,1}", DeR™, reRl, A,C e RE" (7a)
st r; < bx,, i€[nl, (7b)
b(1 —x) > M;.r+gq; >0, i€nl,  (7¢)

b(1—x)> M, D+T, )V >-b(1-x), i€lnl,jEf], (1d)

CTA +1, 20, i€lnl, (7e)
®'A,;=D], i€nl, (79
$TC,+M.r+q;>0, i€nl, (g
@'C,=M; D+T,)", i€lnl, (7h)
Dy,. =0. (71)

@ Springer
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If (7) is feasible, it returns an AAR solution of the form z(u) = Du + r of (4). If it is
infeasible, no AAR solution exists.

Proof We show that z(«) = Du+ r is an AAR solution if and only if there exist
x, A, Csuch thatx, D, r, A, C solve (7).

We start by proving complementarity of the solutions. Let z(u) = Du + r be an
AAR solution. We define [ :={i€[n] : r;>0}and x;, = 1foralliel and x; =0
for all i € [n] \ I. Then, Theorem 1 implies that x, D, r satisfy the constraints (7b)-
(7d) for sufficiently large b. On the other hand, if x, D, r, A, C satisfy the conditions
(7b)—(7d), r; > 0 implies x; = 1 and thus D and r fulfill the conditions (5) and (6) of
Theorem 1.

It remains to consider the nonnegativity constraints of (4). First, we prove non-
negativity of the solution, i.e., Du + r > 0 for all u € U, if and only if there exists
a matrix A such that D, r, A satisfy (7e) and (7f). For all i € [n], we observe that
D; u+r; >0 holds for all u € U if and only if min, g, {D; u+r;} > 0. We now
employ duality and obtain that this is equivalent to the statement that there exists
a vector a € R such that {Ta +r,> 0 and ©Ta = DT The matrix A € IRgX" then
contains the Vectors a as columns.

Next, we show that MDu + Mr + g + Tu > 0 holds for all u € U/ if and only if
there exists a matrix C such that D, r, C satisfy (7g) and (7h). This is analogous to the
previous step and we observe that for every i € [n], M; Du+M; r+q;+ T, u>0

L

for all u € U is equivalent to min,g {M; Du+M; r+gq;+T; u} > 0. Again, this

L, L

holds if and only if there exists a vector ¢ € Rg such that {Te + M, r + ¢g; > 0 and

1,

©'c=M,.D+ Ti,,)T The matrix C € [Ré:gn then contains the vectors ¢ as columns.
Finally, the remaining constraint (7i) enforces that the first / variables are non-

adjustable. O

Remark 1 The linear hull lin(l{) of the uncertainty set I/ can be computed in poly-
nomial time if I/ is a polyhedron, i.e., if i/ = {u € R* : @u > ¢} as in Theorem 2.
We can then maximize once in every direction ® » J € [g], and check if the opti-
mal value is larger than ;. If it is equal to §;, we know ¢; =0 due to 0 € relint(ld)
and the inequality constraint can be replaced by an equahty constraint. We obtain
the representation U/ = {u € RF : ®u =0,0'u > ¢’} with ® € R¢* £ < g and
@' € Rk, The basis of lin({) is then given by the basis of ker(®).

Let us also comment on a difference to the setting considered in [5]. There, the subma-
trix M, has to be invertible for an AAR solution to exist if all entries of ¢ are uncertain,

cf. Theorem 4.5 in [5]. This is not the case in our setting as the following example shows.

Example 1 Consider the uncertain LCP given by

1 -1 -1
M = [1 —1]’ q(”)=<_1>+<Z;>, u={(l/l1,1/l2): —2Su1=uzs2}_

Then,

@ Springer
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<[ ~0)

is an AAR solution with I = {1, 2}, but the matrix M is not invertible.

Finally note that if T is the identity matrix and I/ is a box, the MILP (7) is equiva-
lent to the MILP in Theorem 4.7 in [5].

4 Remarks and extensions

In this section, we comment on a special case, namely the one in which M is positive
semidefinite, and several possible extensions.

4.1 Positive semidefinite M

We first consider the case that the matrix M is positive semidefinite. In the follow-
ing, we show that in this setting an AAR solution can be found in polynomial time.
The same result was shown for box uncertainties in [5] with similar arguments. For
positive semidefinite M, Theorem 3.1.7 (a) in [10] states that

Y(Mz+¢q)=7"(My+q)=0 ®)

holds for any y, z € SOL(q, M), where SOL(q, M) denotes the set of solutions of the
LCP(g, M). Let

P ={i€[n] : 3z € SOL(g, M) with z; > 0}.

Due to (8), every nominal solution r € SOL(g, M) satisfies Mp_r + gp = 0. There-
fore, every AAR solution has to satisfy

for all uel as otherwise there would exist a ' €l with
M; (Du' +r)+g+T; u' <0 for some i € P. Thus, the set / in Theorem 1 can be
replaced by P and the MILP (7) can be simplified to an LP as we do not need the
binary variables anymore.

Furthermore, Theorem 3.1.7 (c) in [10] states that SOL(g, M) is given by

SOL(g.M)={z€R%) : g+ Mz>0, g"(z-2) =0, M+ M)z -2 =0},

where 7 € SOL(q, M) is an arbitrary solution. Such a solution Z can be found by
solving a single convex-quadratic optimization problem. With this polyhedral
description of SOL(g, M), P can be obtained by solving n linear programs in which
Z;, 1 € [n], is maximized over SOL(g,M) and then checking, whether the opti-
mal value is strictly positive. This implies that P can be computed in polynomial

@ Springer
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time and, hence, we can find an AAR solution in polynomial time if M is positive
semidefinite.

4.2 Discrete uncertainty sets

Next, we briefly discuss discrete uncertainty sets. In the following example, for any
uncertainty realization in the discrete set, there exists a solution whereas there does
not exist solutions for some realizations in the convex hull of the uncertainty set.

Example 2 Consider the LCP given by

00 1
v =)

and U = {x1}. Then, foru = 1, z = (0,0) is a solution and foru = —1, z = (1,0) is a
solution. If i/ = conv(l{), there is, however, no solution for u = —1/2.

This example is in contrast to results for classic robust linear optimization, where
one can always replace the uncertainty set with its convex hull. The reason for this
behavior can be explained with classic LCP theory. In the literature, the cone of
vectors g for which the LCP(g, M) with a given matrix M has a solution is usually
denoted by K(M), i.e.,

KM) = {q € R" : SOL(q, M) # 0}.

In general, K(M) is not convex, and hence the convex hull of some points that lie in
K(M) is not necessarily contained in K(M). However, K(M) is convex if and only if
M is a so-called Qj-matrix, cf. Proposition 3.2.1 in [10], and we obtain the following
result.

Corollary 1 Suppose that M is a Qy-matrix. Then, the uncertain LCP has a solution
for all u € conv(U) if it has a solution for allu € U.

4.3 Decision-dependent uncertainty sets

The MILP (7) can be extended to cover simple decision-dependent uncertainty sets.
To this end, consider the uncertainty set

Ur)={ueR: Ou>¢+¥r}, ¥eR,

that depends on the chosen nominal solution r. If the deviation caused by Wr is
not too large, in some cases the linear hull does not change. Hence, in these cases
we only have to replace the constraints (7e) and (7g) by their respective quadratic
versions that include the terms (‘I’r)TA_’,- and (‘Pr)TC_’l-, respectively. We leave the
detailed study of such situations for future work.

@ Springer
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4.4 Mixed LCPs

Finally, we discuss so-called mixed LCPs. These problems consist in finding z € R”
and y € R™ such that

Vz+ Wy+p=0, (%a)
Mz+Ny+q >0, (9b)
z2>0, (%0)

"Mz +Ny+q)=0 (9d)

with M € R™" N € R™™, g e R", V€ R™" W e R™" pe R"™ We refer to
[10] for some source problems.

We now briefly demonstrate necessary adaptions to the MILP (7) to compute an
AAR solution to an uncertain version of the mixed LCP (9). As before, we assume
that ¢ is affected by uncertainty in the form of g(u) = Tu, u € U, and that z is aff-
inely adjustable, i.e., z(u) = Du + r. Several parameters might be uncertain in the
case of mixed LCPs. In the simplest case, the matrices V, W, M, and N are certain, y
is non-adjustable and only p(«) = p + Pu is uncertain for some given P € R”™* and
u € U. In this case, the constraints (7c¢) and (7g) have to be extended by the term Ny.
Moreover, D, r, and y have to satisfy the resulting slightly adapted version of the
MILP (7) and the additional constraints

Vr+Wy+p =0,
(VD+PW =0, jell.
This also includes the special case in which all additional parameters p, V, W, M,
and N are certain and y is non-adjustable. In this case, the second of the above
constraints reduces to VDV =0 for all v € [/]. In the case of adjustable y, i.e.,
y(u) = Eu + s, the MILP has to be adapted accordingly in a similar way. Addition-
ally, z and y have to satisfy the additional constraints
Vr+Ws+p=0,
(VD+WE+Py =0, jell.
Compared to the classic LCP, on the one hand we get additional freedom by being

allowed to choose more variables, while on the other hand, there are additional con-
straints, some of which might be quite restrictive.

Funding Open Access funding enabled and organized by Projekt DEAL.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and
indicate if changes were made. The images or other third party material in this article are included in the article’s

@ Springer



On the relation between affinely adjustable robust linear... 1311

Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy
of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

10.

11.

15.

16.

17.
18.

19.

20.

21.

Adelgren, N., Wiecek, M.M.: A two-phase algorithm for the multiparametric linear complementa-
rity problem. Eur. J. Oper. Res. 254(3), 715-738 (2016). https://doi.org/10.1016/j.ejor.2016.04.043
Ben-Tal, A., Goryashko, A., Guslitzer, E., Nemirovski, A.: Adjustable robust solutions of
uncertain linear programs. Math. Program. 99(2), 351-376 (2004). https://doi.org/10.1007/
$10107-003-0454-y

Bertsimas, D., Sim, M.: Robust discrete optimization and network flows. Math. Program. 98(1),
49-71 (2003). https://doi.org/10.1007/s10107-003-0396-4

Bertsimas, D., Sim, M.: The price of robustness. Oper. Res. 52(1), 35-53 (2004). https://doi.org/10.
1287/opre.1030.0065

Biefel, C., Liers, F., Rolfes, J., Schmidt, M.: Affinely adjustable robust linear complementarity prob-
lems. SIAM J. Optim. 32(1), 152-172 (2022). https://doi.org/10.1137/20M 1359778

Celebi, E., Krebs, V., Schmidt, M.: I'-robust electricity market equilibrium models with transmis-
sion and generation investments. Energy Syst. (2020). https://doi.org/10.1007/s12667-020-00411-x
Chen, X., Fukushima, M.: Expected residual minimization method for stochastic linear complementa-
rity problems. Math. Oper. Res. 30(4), 1022-1038 (2005). https://doi.org/10.1287/moor.1050.0160
Chen, X., Wets, R.J.-B., Zhang, Y.: Stochastic variational inequalities: residual minimization
smoothing sample average approximations. SIAM J. Optim. 22(2), 649-673 (2012). https://doi.org/
10.1137/110825248

Chen, X., Zhang, C., Fukushima, M.: Robust solution of monotone stochastic linear complementa-
rity problems. Math. Program. 117(1), 51-80 (2009). https://doi.org/10.1007/s10107-007-0163-z
Cottle, R.W., Pang, J.-S., Stone, R.E.: The linear complementarity problem. Soc. Ind. Appl. Math.
(2009). https://doi.org/10.1137/1.9780898719000

Gabriel, S.A., Conejo, AJ., Fuller, J.D., Hobbs, B.F., Ruiz, C.: Complementarity Modeling in
Energy Markets, vol. 180. Springer, Cham (2012)

Kramer, A., Krebs, V., Schmidt, M.: Strictly and I'-robust counterparts of electricity market models:
Perfect competition and Nash-Cournot equilibria. Oper. Res. Perspect. 8, 100197 (2021). https://doi.
org/10.1016/j.0rp.2021.100197

Krebs, V., Miiller, M., Schmidt, M.: I'-robust linear complementarity problems with ellipsoidal
uncertainty sets. Int. Trans. Oper. Res. 29(1), 417—441 (2022). https://doi.org/10.1111/itor.12988
Krebs, V., Schmidt, M.: I'-robust linear complementarity problems. Optim. Methods Softw. 37(2),
658-691 (2022). https://doi.org/10.1080/10556788.2020.1825708

Lin, G.-H., Fukushima, M.: New reformulations for stochastic nonlinear complementarity problems.
Optim. Methods Softw. 21(4), 551-564 (2006). https://doi.org/10.1080/10556780600627610
Mather, J., Munsing, E.: Robust Cournot-Bertrand equilibria on power networks. In: American Con-
trol Conference (ACC), pp. 2747—2754. IEEE (2017). https://doi.org/10.23919/ACC.2017.7963367
Sim, M.: Robust Optimization. Massachusetts Institute of Technology, Cambridge (2004)

Soyster, A.L.: Technical note-convex programming with set-inclusive constraints and applications to inex-
act linear programming. Oper. Res. 21(5), 1154-1157 (1973). https://doi.org/10.1287/opre.21.5.1154

Xie, Y., Shanbhag, U.V.: On robust solutions to uncertain linear complementarity problems and
their variants. STAM J. Optim. 26(4), 2120-2159 (2016). https://doi.org/10.1137/15M 1010427

Xie, Y., Shanbhag, U. V.: On robust solutions to uncertain monotone linear complementarity prob-
lems (LCPs) and their variants. In: 2014 IEEE 53rd Annual Conference on Decision and Control
(CDC), pp. 2834—2839. IEEE (2014). https://doi.org/10.1109/CDC.2014.7039824

Yanikoglu, I, Gorissen, B., den Hertog, D.: A survey of adjustable robust optimization. Eur. J. Oper.
Res. 277, 799-813 (2019). https://doi.org/10.1016/j.ejor.2018.08.031

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps
and institutional affiliations.

@ Springer


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.ejor.2016.04.043
https://doi.org/10.1007/s10107-003-0454-y
https://doi.org/10.1007/s10107-003-0454-y
https://doi.org/10.1007/s10107-003-0396-4
https://doi.org/10.1287/opre.1030.0065
https://doi.org/10.1287/opre.1030.0065
https://doi.org/10.1137/20M1359778
https://doi.org/10.1007/s12667-020-00411-x
https://doi.org/10.1287/moor.1050.0160
https://doi.org/10.1137/110825248
https://doi.org/10.1137/110825248
https://doi.org/10.1007/s10107-007-0163-z
https://doi.org/10.1137/1.9780898719000
https://doi.org/10.1016/j.orp.2021.100197
https://doi.org/10.1016/j.orp.2021.100197
https://doi.org/10.1111/itor.12988
https://doi.org/10.1080/10556788.2020.1825708
https://doi.org/10.1080/10556780600627610
https://doi.org/10.23919/ACC.2017.7963367
https://doi.org/10.1287/opre.21.5.1154
https://doi.org/10.1137/15M1010427
https://doi.org/10.1109/CDC.2014.7039824
https://doi.org/10.1016/j.ejor.2018.08.031

	On the relation between affinely adjustable robust linear complementarity and mixed-integer linear feasibility problems
	Abstract
	1 Introduction
	2 Problem statement
	3 Main results
	4 Remarks and extensions
	4.1 Positive semidefinite M
	4.2 Discrete uncertainty sets
	4.3 Decision-dependent uncertainty sets
	4.4 Mixed LCPs

	References




