I\
NS

-

Weierstrass Institute for
Applied Analysis and Stochastics

Second Workshop on Nonsmooth and
Stochastic Optimization - NOSTOP 2018

dedicated to the 70th birthday of Werner Rémisch

Mohrenstrasse 39 - 10117 Berlin - Germany - Tel. +49 30 20372 0 - www.wias-berlin.de

Lima N NN40



NOSTOP 2018

AW June 26th 2018

Schedule
Tuesday, June 26th 2018
Time Title
930 Coffee and Registration
1000 Wel
René Henrion
1030

NN
Caren Tischenderf
00 NN
Michael Hintermiller
1130 Coffeebreak.
1200 Extended Euler-Lagrange and Hamiltonian
Conditions in Optimal Control of Sweeping.
Processes with Controlled Moving Sets
Boris Mordukhovich

1230 Characterizations of the free disposal
condition for nonconvex economies on
infinite-dimensional commodity spaces
Abderrahim Jourani

1300 Lunch (Caffé Kamee)

1430 Tsolated calmness of Halder and Li
type in nonlinear optimization
Diethard Klatte

1500 Optimal time delays in a class of
reaction-diffusion equations
Fredi Trltzsch

1530 On Cournot-Nash-Walras equilibria and
their computation
i Outrata

1600 Coffec break

1630 Seected Problems nFonction Spaces and

their Numerical Treatmen

Christan Grossmanr

1700 Approximation of stochastic processes
Aloss Pichler

1730 Power, Gas,
Radiger Schu

1800 Gettogether (Humboldt-Kabinett)

\d Werner Romisch

This workshop is dedicated to the 70th birthday of
one of the pioneers of stochastic optimization.
mathematical work of Werner Romisch is closely

with Humboldt University, where he graduated
(1971), received his PhD (1976), defended his habili-
tation thesis (1984) and worked as a lecturer and full
professor (from 1993 to 2013) at the Department of
Mathematics.

Werner Romisch wrote approximately 150 papers
and co-authored 3 monographes. His early research
was devoted to random differential equations and
shifted then, around the mid-eighties, to stochastic

theory of stochastic optimization problems, to sce-
nario reduction and gen
recently, to the investi

methods in the context of stochastic programming,
Apart from its theoretical impact, his work has been
very much inspired by real life applications, first
of all in power management. He supervised 12
PhD theses and beyond that significantly influenced
the academic career of many more young researchers.

His research on stochastic optimization led Werner
Romisch in a natural way fo the need of
ing tools from vz J and set-valued analysis 2s

wellas from nonsmooth (\phmualum Consequently,
there is no better patron to this second Berlin work-
shop NOSTOP 2018 on stochastic and nonsmooth op-
timization than him.

Sponsors

This workshop benefits from the support of
the FMJH Program Gaspard Monge in optimiza-

tion and operation

research  (PGMO),

and by

the support of the Weierstrass Institute Berlin.

FMJH

AS)
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On the Approximate Solution of Random Operator Equations

Werner Romisch

1. Introduction

In the late fifties the Prague school of probabilists around
Spadek and Hans began to investigate random operator equations
(cf. [19]), which resulted in a unified treatment of various
stochastic models (see [1]).

Especially the contributions by A. T. Bharucha-Reid, his book
[1] and the survey [2] initiated an essential improvement of the
theory and the approximation of random operator equations
some years ago. The works by Engl [15] and Nowak [28] satis-
factorily explained the measurability of solutions of such equa-
tions on the basis of the fast development of the theory of
measurable multifunctions and measurable selectors (see [21, 26,
33, 37)]). But in the meantime there have been published several
works on the approximation of random operator equations and
their random solutions, too. Let us mention [3, 10, 16 and 27,

2. Measurability and random operators

Let[(22, %, P) be a complete probability space Iand X, Y be real
separable Banach spaces. By B(X) we denote the a-algebra of
Borel sets of X, i.e. the one generated by the open sets of X,
and by A ® B(X) the 11 g-algebra {AxB|
A€, BeB(X)}. Further we define B(X):= {D|D < X, D + 0}
and Cl (X):= {D|D e B(X), D closed}. A map C: 2 — B(X) is
called a fultifunction]and we define

GrC:= {(w,x)€ QxX|x € C(w)}. C: 2> P(X) is called

measurable if for all open B< X {wel|C(w)~B+ 0}
(weakly measurable in [21]). Let

S(C):= {x|x:2 - X measurable, x(w)€ C(w) for all we2}
be the set of all [easurable selectors]of C and we say that C

has a Castaing representation if there exist x,, € S(C), m € N,
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Roémisch/Wakolbinger (1987)

46 Theorem: tet ael0,If and A€/ (R™RS) have rank ssm. Assume that the
"dstribution function F, of [W€ Z (IR°T]is Lipschitzian and satisfies the following

“(local) inverse Lipschitz condition at a™

|metric regularity
(4.8)

Fu(zw’) 2Fyl2) + ye

There exist positive constants y, by and b, such that }
for all £€10,b,], €= (€,.,€), zeFu"([u-b.,a‘bd)

Then there is a constant Lo > O such that

D(Cq (W), Co(¥)) < Loplp,v)

for all ve A(IRS) with sufficiently small p(y,y).
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The Duo Infernale of East German Stochastic Optimization

Proposition 2.1.  Let the distribution function F,, of u € Z2(R*) be locally
Lipschitzian, poe(0, 1); let X, be a closed set; and let xoeX, be such that
F,(Axo) 2 po. In the case F,(Ax;)=po, let further [0F,(Ax;) N Nx,(x0) = 7,
where 0 denotes the Clarke generalized gradient of F,(4 - ) and Nx,(xo) is
the Clarke normal cone to X, at x, (see Ref. 35). Then, the multifunction
p—>{xeXo: F,(Ax) 2 p} is [pseudo-Lipschitzian| at (x, po).
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Ref. to results by D. Klatte

202 W. Rémisch, R. Schultz / Distribution sensitivity in stochastic programming

Theorem 2.5, Consider the parametric program P(1), fix some t°c T.
(i) Assume that there exists a bounded open subset V of R™ and a nonempty subset

X of V such that X =y, (1°) (i.e. X is a bounded[CLM setlfor f(-, (%) on M(°)).

(ii) Let the multifunction M be closed-valued and closed at t°.

(iii) Suppose M is | pseudo-Lipschitzian® | at each pair (x° t°) belonging to
dry (%) x {1°}.

(iv) Suppose there are real numbers p < (0,1], L;>0 and §;>0 such that f(-, t)
is continuous and

Ifx ) =f (O, D= Llx =yl +d (1, ¢)7)

for each x, yecl V and each te T satisfying d(t, t°) < &y

Then we have:

(a) The multifunction W is upper semicontinuous (u.s.c.) at t°, i.e. for each £ >0
there exists >0 such that

dv(1y= ¢y (1°)+eB,, whenever d(1,1°) <.

(b) There exist positive reals 6, and L, such that (t) is a CLM set for f(-, t)
on M(t) and |@v(t)— v (t%)| < L,d(t, t°)” whenever d(t,1°)<5,. O
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Werner Romisch and his PhD students

Matthias Gelbrich (1990)
Marta Lourdes Baguer (1990)
Lulia E. Cuesta (1991)

Nicole Growe (1995)
Matthias Nowak (2000)
Appolinaire Nzali (2001)
Andreas Eichhorn (2007)
Holger Heitsch (2007)
Christian Kiichler (2008)
Thorsten Sickenberger (2008)
Stefan Vigerske (2012)
Hernan Ledvey (2015)
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Outstanding abilities of Werner Romisch beyond mathematics

Best player of table tennis in the stochastic programming community
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Outstanding abilities of Werner Romisch beyond mathematics

Nicest handwriting in the stochastic programming community
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Outstanding abilities of Werner Romisch beyond mathematics

Best grandfather in the stochastic programming community
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Outstanding abilities of Werner Romisch beyond mathematics

Biggest gourmet in the stochastic programming community
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However: when the enigne goes on strike
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However: when the enigne goes on strike

These operators
are so random, |
can‘t fix them in
my mind

aMmc
can be

so
boring!
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What is the cooperation number between Ute and Werner Romisch?
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What is the cooperation number between Ute and Werner Romisch?

Theorem

The cooperation number between Ute and Werner Rémisch is at most 5!
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What is the cooperation number between Ute and Werner Romisch?

The cooperation number between Ute and Werner Rémisch is at most 5!

Conjecture

The cooperation number equals 5.
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What is the cooperation number between Ute and Werner Romisch?

The cooperation number between Ute and Werner Rémisch is at most 5!
The cooperation number equals 5.

Theorem correct, conjecture false.
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Sketch of proof

Ute Romisch

Werner Romisch

NOSTOP 2016 - June 26, 2018 - Page 14 (16)



Sketch of proof

Ute Romisch

Romisch, U., Jager, H., Capron, X., Lanteri,S., Forina, M., J. Smeyers-Verbeke Characterization and Determination of the

geographical origin of wines Eur Food Res and Techn (2009)

Werner Romisch
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The prosaic way

If | knew about the existence of a cooperation number calculator (MathSciNet) | could have saved a lot of
efforts to see that it equals 4 in our case:
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The prosaic way

If | knew about the existence of a cooperation number calculator (MathSciNet) | could have saved a lot of
efforts to see that it equals 4 in our case:

Werner Rémisch = S. Rachev = A. Obretenov = D. Vandev =—> U. Rémisch
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Ad multos annos!
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