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1 Welcome message

It’s a great pleasure to welcome you to the “International Conference on Variational Analysis and Nons-
mooth Optimization” in honor of the 70th birthday of

Boris Mordukhovich (Wayne State University, USA).

The aim of the “International Conference on Variational Analysis and Nonsmooth Optimization” is to
bring together prominent experts from different countries to exchange the latest contributions and present
the state of the art in the fields of nonlinear and variational analysis, set and vector optimization, control
theory and operations research, and nonlinear dynamics. These theories have burgeoned tremendously due
to rich applications in economics, management science, engineering, mechanics, and behavioral sciences.
Due to these important applications from practice, these topics are vibrant research areas and expanding
branches of applied mathematics. The main objective of this conference is to discuss new results, develop
further ideas and encourage collaborations of participants to create new knowledge which will be beneficial
for practical problems as well as for applications. All participants of the conference are invited to submit
a paper to a Special Issue of the international journal

“Optimization: A Journal of Mathematical Programming and Operations Research”.

Dear colleagues and friends, welcome and thank you for being here at Martin Luther University Halle-
Wittenberg. It is a great pleasure for us to enjoy our conference together with you.

Christiane Tammer
Martin Luther University Halle-Wittenberg
On behalf of the Organizing Committee
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2 Boris Mordukhovich

Boris Sholimovich Mordukhovich was born in Moscow
(Russia). He received his M.S. degree in Pure and
Applied Mathematics from Belarus State University
(Minsk, Belarus, former Soviet Union) in 1971, his
Ph.D. in Applied Mathematics there in 1973. In 1989,
he accepted a tenure position at Wayne State Univer-
sity (Detroit, Michigan, USA), joining the international
well-recognized group of prominent researchers in opti-
mization, control, stochastic analysis, and applications,
where he still work at the rank of Distinguished Univer-
sity Professor.

During the middle of the years 70, besides a variety of
important and well-recognized results on optimal con-
trol, Boris Mordukhovich’s research interests shifted to-
ward nonsmooth analysis. He introduced and developed
powerful mathematical constructions of generalized dif-
ferentiation: the limiting normal cone of sets, the ba-
sic and singular subdifferentials of lower semicontinu-
ous extended-real-valued functions, and the notion of
co-derivative of multifunction, that today they bear his
name. These constructions play a central role in devel-
opments of variational analysis and generalized differentiation. They are effectively applied to classes of
problems in variational analysis, optimization, equilibrium, control, economics, engineering, mechanics,
and behavioral sciences. His prominent and seminal scientific achievements in this research line made his
name well known to the specialists as the creator of limiting differentiation, one of the four founders of
the modern Variational Analysis, and a world star in Applied Mathematics.

Professor Mordukhovich authored and coauthored more than 400 publications, including several mono-
graphs and engineering patents, which are highly cited in Mathematics. His theory and various appli-
cations have been summarized in the 2-volume monograph of obligatory reference in nonlinear analysis
entitled “Variational Analysis and Generalized Differentiation” published by Springer-Verlag in
2006 (updated reprinting: 2013). For his outstanding contributions to optimization theory and applica-
tion, Professor Boris Mordukhovich has been awarded Doctor Honoris Causa degrees of

• Vietnam Academy of Science and Technology, Vietnam, 2014,

• Babes-Bolyai University, Cluj-Napoca, Romania, 2013,

• University of Messina, Italy, 2011,

• Alicante University, Alicante, Spain, 2009,

• Vasile Goldis University, Romania, 2008,

• National Sun Yat-sen University, Taiwan, 2007,

a honorary medal of the Union of Czech Mathematicians and Physicists, Czech Republic (2008), and
other esteem recognitions. He was Honorary Professor, Harbin Normal University, Harbin, China (2012),
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Advisory Professor, Beijing Jiaotong University, China (2011), and Corresponding Member, Accademia
Peloritana deii, Italy (2016). It is very essential to mention that he became a SIAM fellow in 2011 and
an AMS Fellow of the Inaugural Class in 2012.

Along with his extremely active research, Boris Mordukhovich has contributed a lot to editorial activities
and professional services. He is the founding editor (2008) and was a co-editor-in-chief (2009-2014) of
Set-Valued and Variational Analysis: Theory and Applications. Since 2016, he is a co-editor-in-chief
of Applied Analysis and Optimization. He has been a member of the editorial boards of more than 30
high-rated international journals, and a guest editor of 34 special issues for journals. He was the chair
of the International Working Group on Generalized Convexity and Monotonicity (2012-2015). He has
presented numerous special invited talks and superb lecture series at meetings and workshops all around
the world, where his talks and participations are always among the best contributions. Several universities
from United States and from abroad -as from Italy, Israel, China, Canada, Czech Republic and Vietnam
honored Boris Mordukhovich with the following awards and certificates:

• The Fisk Distinguished Lecture Award, University of Wyoming, 2018;

• Special Lecture Series Award, Center for Mathematical Research at the Technion, Haifa, Israel,
2014;

• Distinguished Lecture Award, Pacific Institute of Mathematical Sciences and University of Victoria,
Canada, 2009;

• Distinguished Lecture Award, The University of Texas-Pan American, 2008;

• Certificate of Highest Merit, International University, Ho Chi Minh, Vietnam, 2006;

• Certificate of Significant Contribution, Georgian National Science Foundation, 2007.

We all know Boris Mordukhovich as a great human being, a wonderful friend, and an excellent mentor
of more than 30 Ph.D. students. Boris is extremely friendly, good-hearted, open-minded, forthcoming
and full of energy. It is unbelievable that Boris Sholimovich Mordukhovich is already 70. On this special
occasion, we wish him good health, many productive years to come, and all the best in his life.
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3 Committee and Acknowledgements

3.1 Organizing Committee

Rosalind Elster (Halle, Germany)
Christian Günther (Martin Luther University Halle-Wittenberg, Germany)
Elisabeth Köbis (Martin Luther University Halle-Wittenberg, Germany)
Thanh Tam Le (Martin Luther University Halle-Wittenberg, Germany)
Mau Nam Nguyen (Portland State University, USA)
Christiane Tammer (Martin Luther University Halle-Wittenberg, Germany)
Bao Truong (Northern Michigan University, USA)

3.2 Program Committee

Akhtar A. Khan (Rochester Institute of Technology, USA)
Stephan Dempe (Technical University Bergakademie Freiberg, Germany)
Elisabeth Köbis (Martin Luther University Halle-Wittenberg, Germany)
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3.3 Contact information

If you have any questions please do not hesitate to contact us:

Martin Luther University Halle-Wittenberg, Germany

Tel: +49-345-55-24671

Fax: +49-345-55-27005

E-Mail: icvano@uni-halle.de

3.4 Acknowledgements

We acknowledge the support of

• Georg-Cantor-Vereinigung der Freunde und Förderer von Mathematik und Informatik an der Martin-
Luther-Universität Halle-Wittenberg e. V.,

• Forschungskommission der Martin-Luther-Universität Halle-Wittenberg,

• International office Martin-Luther-Universität Halle-Wittenberg,

• Vereinigung der Freunde und Förderer der Martin-Luther-Universität Halle-Wittenberg.
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4 General information

4.1 Information for participants

• Please register at the registration desk after your arrival. Participants who have not paid the
conference fee in advance can pay the conference fee in cash at the registration desk. Please note
that we cannot accept credit cards or cheques.

• Coffee and water will be provided during the breaks (see the timetable of the conference) in the
near of the lecture room.

• WLAN access is available in the conference hotel TRYP by Wyndham Halle.

• You are free to participate at two guided tours as well as at the birthday party in the restaurant of
the hotel TRYP by Wyndham Halle (see the next section for more information).

4.2 Information for speakers

• All plenary speakers (talks on Thursday) will have 30 minutes per talk, while all speakers that give
a talk on Friday, Saturday or Sunday will have 20 minutes per talk.

• Please note that the lecture times as given in the program already include three to five minutes for
discussion. Session chairs will make sure that speakers do not exceed their allocated time.

• All lecture rooms will be equipped with laptop and data projector.
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5 Colloquium: Thursday, June 28, 2018

The conference will start at 13:00 with a colloquium in honor of Boris Mordukhovich’s 70th birthday in
the Auditorium (first floor) of the historical building

“Löwengebäude”

of the Martin Luther University Halle-Wittenberg.

The Löwengebäude is located at

Universitätsplatz 11, 06108 Halle (Saale).

Concerning some information related to your arrival to the Löwengebäude, we refer to Section 9 of this
Conference Booklet.
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The conference day Thursday, June 28, 2018 is structured as follows:

Time Activity information

10:00 - 11:00 Guided tour through LEOPOLDINA

Colloquium in honor of Boris Mordukhovich’s 70th birthday

13:00 - 13:10 Christiane Tammer: Opening

13:10 - 13:40 Mau Nam Nguyen: Laudatory speech

13:40 - 14:10 Stephan Dempe: Necessary optimality conditions for the optimistic and the
pessimistic bilevel optimization problem

14:10 - 14:40 Helmut Gfrerer: Stability Analysis for Parameterized Equilibria with Conic
Constraints

14:40 - 15:00 Coffee break

15:00 Karin Richter: Message of greeting from Georg-Cantor-Vereinigung

15:00 - 15:30 René Henrion: Optimization problems with probust constraints

15:30 - 16:00 Jiŕı Outrata: On calculus of directional limiting normal cones and subdifferen-
tials and its applications

16:30 - 17:30 Guided tour through Löwengebäude

20:00 Birthday party (in the restaurant of the hotel TRYP by Wyndham Halle)

You are free to participate on two guided tours. Below you can find some information:

• Concerning the guided tour through LEOPOLDINA (German National Academy of Sciences), we
will meet at 9:00am in the lobby of the conference hotel TRYP by Wyndham Halle. You will be
guided by Prof. Dr. Gunnar Berg (Vice-president of the LEOPOLDINA).

• The guided tour through Löwengebäude will directly start after the colloquium.
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6 Conference: Friday, June 29 - Sunday, July 1, 2018

All talks of the conference between the days

Friday, June 29, and Sunday, July 1,

will be held in the Hotel

“TRYP by Wyndham Halle”.

This conference hotel is located at the address

Neustädter Passage 5, 06122 Halle (Saale).

Concerning some information related to your arrival to the TRYP by Wyndham Halle Hotel, we refer to
Section 9 of this Conference Booklet.
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Friday, June 29, 2018

Time Activity information

Varational Analysis (Chair: Helmut Gfrerer)

9:00 - 9:20 Didier Aussel: Existence results for Quasi-Varational Inequality Problems over
Product Sets

9:20 - 9:40 Elvira Hernández: Asymptotic analysis and variational convergence

9:40 - 10:00 Christoph Tietz: Multivalued Variational Inequalities with Nonsmooth Bifunc-
tions

10:00 - 10:20 Fabio Raciti: On some recent applications of stochastic variational inequalities
in probabilistic Lebesgue spaces

10:20 - 11:00 Coffee break

Numerical Methods (Chair: Stephan Dempe)

11:00 - 11:20 Andreas Fischer: Local Attractors of Newton-type Methods for Constrained
Equations with Nonisolated Solutions

11:20 - 11:40 Poom Kumam: Inertial CQ-algorithms for split variational inclusion problems

11:40 - 12:00 Gemayqzel Bouza Allende: An inexact strategy for the projected gradient
algorithm in vector optimization problems on variable ordered spaces

12:00 - 12:20 Alain Zemkoho: Estimates of generalized Hessians for optimal value functions
in mathematical programming

12:20 - 13:30 Break

Applications (Chair: Poom Kumam)

13:30 - 13:50 Alexander Zaslavski: Weiszfeld’s method with computational errors

13:50 - 14:10 Sjur Didrik Fl̊am: Non-transferable Utility, Block-Coordinates, Money, and
Markets

14:10 - 14:30 Vyacheslav Kalashnikov: Consistent equilibrium in the oligopoly coincides
with Nash equilibrium in the upper level game

14:30 - 14:50 Ovidiu Bagdasar: Traffic Assignment: Methods and Simulations for the Fixed
Demand Problem

14:50 - 15:10 Joydeep Dutta: A New Notion of Proper Efficiency and Related Issues

15:10 - 15:50 Coffee break

Optimal Control (Chair: Phan Quôc Khánh)

15:50 - 16:10 Sabine Pickenhain: Infinite Horizon Optimal Control and Spectral Methods –
A Weighted Sobolev space approach

16:10 - 16:30 Fernando Lobo Pereira: On Some Recent Results on Impulsive Control Theory

16:30 - 16:50 Patrick Mehlitz: Solving simple inverse optimal control problems via value
functions

16:50 - 17:10 Tan Hoang Cao: Optimal Control of a Nonconvex Perturbed Sweeping Process
with Applications to the Crowd Motion Model
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Time Activity information

17:10 - 17:30 Coffee break

Numerical Methods and Fixed Point Theory (Chair: Andreas Fischer)

17:30 - 17:50 Parin Chaipunya: Proximal Algorithms in Hadamard Spaces

17:50 - 18:10 Khanitin Muangchoo-in: The existence theorems for monotone (α, β)-
nonexpansive mappings in ordered Banach spaces

18:10 - 18:30 Wudthichai Onsod: Fixed points of α-Θ-Geraghty type and Θ-Geraghty graphic
type contractions

18:30 - 18:50 Nuttapol Pakkaranang: An inertial proximal point algorithms for solving min-
imization problems in non-positive curvature metric spaces

18:50 - 19:10 Konrawut Khammahawong: Some results of fixed point for a generalized
almost Hardy-Roger type F-contraction
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Saturday, June 30, 2018

Time Activity information

Optimization Theory (Chair: René Henrion)

9:00 - 9:20 Boris Mordukhovich: Approximation and Optimization of Controlled Sweeping
Process

9:20 - 9:40 Russell Luke: Convergence Analysis for Nonconvex Optimization Made Easy

9:40 - 10:00 Phan Quôc Khánh: On the Weierstrass Extreme-Value Theorem for Bifunc-
tions and the Solution Existence in Optimization

10:00 - 10:20 Constantin Zălinescu: On canonical duality theory in nonconvex optimization

10:20 - 10:40 Marius Durea: On directional regularity of mappings and applications to opti-
mization

10:40 - 11:00 Coffee break

Optimization Theory (Chair: Constantin Zălinescu)

11:00 - 11:20 Abderrahim Jourani: Characterization of the Clarke regularity of subanalytic
sets

11:20 - 11:40 Fabian Flores-Bazán: A zero-scale asymptotic analysis for quasiconvex func-
tions and related properties

11:40 - 12:00 Alireza Doagooei: Abstract convexity and optimal mass transportation prob-
lems

12:00 - 12:20 Alberto Zaffaroni: Sets of lower bounds

12:20 - 13:50 Break

Vector Optimization (Chair: César Gutiérrez)

13:50 - 14:10 Nicolae Popovici: A general local-global extremality principle in vector opti-
mization

14:10 - 14:30 Gue Myung Lee: On Robust Multiobjective Optimization Problems

14:30 - 14:50 Elena-Andreea Florea: Vector optimization problems with generalized func-
tional constraints in variable ordering structure setting

14:50 - 15:10 Sorin-Mihai Grad: An Inertial Forward-Backward Method for Solving Vector
Optimization Problems

15:10 - 15:30 Felipe Lara: Optimality conditions for vector equilibrium problems with appli-
cations

15:30 - 16:10 Coffee break

Scalarization (Chair: Daishi Kuroiwa)

16:10 - 16:30 Petra Weidner: Characterization of translative functions

16:30 - 16:50 Tamaki Tanaka: Sublinear-like scalarization scheme for sets and its applica-
tions

16:50 - 17:10 Ernest Quintana: A Unified View to Nonlinear Scalarization in Optimization

17:10 - 17:30 César Gutiérrez: A stationary point theorem for set-valued mappings on a
metric space
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Sunday, July 1, 2018

Time Activity information

Set Optimization (Chair: Tamaki Tanaka)

9:30 - 9:50 Bao Truong: Necessary optimality conditions in set-valued optimization: primal
and dual approaches

9:50 - 10:10 Daishi Kuroiwa: A duality theorem for convex set optimization

10:10 - 10:30 Thanh Tam Le: A Generalized Scalarization Method in Set Optimization with
respect to Variable Domination Structures

10:30 - 11:00 Coffee break

Numerical Methods and Fixed Point Theory (Chair: Jiŕı Outrata)

11:00 - 11:20 Morteza Oveisiha: Exact penalization for optimization problems

11:20 - 11:40 Matus Benko: On a piecewise programming approach for disjunctive program-
ming with strong convergence properties

11:40 - 12:00 Adrian Petrusel: Fixed point results for pseudo-contraction in generalized met-
ric spaces

12:00 Closing session

12:15 - 13:30 Relaxed get together
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7 Abstracts of the speakers

Thursday, June 28, 2018

Stephan Dempe (Thu, 14:10 - 14:40)

Technical University Bergakademie Freiberg, Germany

B Necessary optimality conditions for the optimistic and the pessimistic bilevel opti-
mization problem

The optimistic (pessimistic) bilevel optimization problem can be modelled as minimizing the opti-
mistic (resp. pessimistic) two-level optimal value function:

ϕo(x) := min
y
{F (x, y) : y ∈ Ψ(x)} → min

x∈K
,

resp.
ϕp(x) := max

y
{F (x, y) : y ∈ Ψ(x)} → min

x∈K
,

where
Ψ(x) = {y : g(x, y) ≤ 0, f(x, y) ≤ ϕ(x)}

denotes the set of optimal solutions and ϕ(x) = miny{f(x, y) : g(x, y) ≤ 0} is the optimal value
function of the lower level problem. These problems have been investigated in a number of common
articles with Boris S. Mordukhovich using tools of variational analysis.
Topic of the talk is to present the different optimality conditions as well as new results in [5].

[1] S. Dempe, J. Dutta and B.S. Mordukhovich, New necessary optimality conditions in optimistic
bilevel programming, Optimization 56(2007)577–604.

[2] S. Dempe, J. Dutta and B. Mordukhovich, Variational Analysis in Bilevel Programming, In:
Mathematical Programming and Game Theory for Decision Making, S.K. Neogy et al. (eds.),
World Scientific 2008.

[3] S. Dempe, B.S. Mordukhovich and A.B. Zemkoho, Sensitivity analysis for two-level value
functions with applications to bilevel programming, SIAM J. Optim. 22(2012)1309–1343.

[4] S. Dempe, B.S. Mordukhovich and A.B. Zemkoho, Necessary optimality conditions in pes-
simistic bilevel programming, Optimization 63(2014)505–533.

[5] S. Dempe, B.S. Mordukhovich and A.B. Zemkoho, Two-level value function approach to non-
smooth optimistic and pessimistic bilevel programs, Submitted for publication.
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Helmut Gfrerer (Thu, 15:00 - 15:30)

Johannes Kepler University Linz, Austria

B Stability Analysis for Parameterized Equilibria with Conic Contraints

We consider parameterized equilibria governed by generalized equations whose multivalued parts
are modeled via regular normals to nonconvex conic constraints. In the first part of the talk derive
sufficient conditions for isolated calmness of the solution map. In doing so we compute that part
of the graphical derivative of the normal cone mapping which is important for our analysis. In
the second part of the talk we use these results for a characterization of tilt-stable minimizers for
mathematical programs with one second-order cone constraint.

René Henrion (Thu, 15:30 - 16:00)

Weierstrass Institute for Applied Analysis and Stochastics, Germany

B Optimization problems with probust constraints

Many optimization problems in engineering or power management are affected by uncertain param-
eters emerging in a given system of inequality constraints. As far as the uncertainty can be modeled
as a stochastic parameter thanks to historical data observed, so-called probabilistic constraints are
typically employed in such models. If the uncertainty cannot be reasonably characterized by a
random distribution, then a robust or worst-case model is preferred. Often, however, both types of
uncertainty are simultaneously present (e.g. loads and friction coefficient in gas network optimiza-
tion), leading to the need of a joint model. We will present such a model of probabilistic/robust
(probust) constraints and discuss it for several applications. Mathematically, one deals with a
joint probabilistic constraint taken over a smooth infinite inequality system. This structure poses
a lot of new questions concerning differentiability, convexity and stability, in particular when pass-
ing to the infinite-dimensional setting. Numerical results are illustrated for the so-called capacity
maximization problem in stationary gas networks.

Jiŕı Outrata (Thu, 16:00 - 16:30)

Czech Academy of Sciences, Czech Republic

B On some applications of the calculus for directional normal cones and coderivatives

The contribution is devoted to applications of selected rules of the recently developed calculus for
directional limiting normal cones and coderivatives. These applications include new, less restrictive
sufficient conditions ensuring subtransversability of set systems and the Aubin property of solution
maps to various types of parameterized variational systems.

Friday, June 29, 2018

Didier Aussel (Fri, 9:00 - 9:20)

Université de Perpignan, France

B Existence results for Quasi-Varational Inequality Problems over Product Sets

Having in mind applications to Nash equilibrium games we consider variational or quasi-variational
inequalities defined on product of sets and by set-valued defined as products. But contrary to known
results in the literature the assumptions are made on the component set-valued maps instead of
the product map, thus opening to door to a wider range of new applications.
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Elvira Hernández (Fri, 9:20 - 9:40)

National Distance Education University (UNED), Spain

B Asymptotic analysis and variational convergence

In the framework of vector functions, we study asymptotic analysis and compare several notions of
asymptotic functions given in the literature. On the other hand, we present a notion of convergence
for set-valued maps that is suitable for approximating set optimization problems.

Christoph Tietz (Fri, 9:40 - 10:00)

Martin Luther University Halle-Wittenberg, Germany

B Multivalued Variational Inequalities with Nonsmooth Bifunctions

We present an order-theoretic fixed point theorem for increasing multivalued operators and its
application to the following multivalued variational inequality: Find u ∈ K such that

〈Au, v − u〉+ 〈η, v − u〉 ≥ 0 for all v ∈ K and some η ⊂ f(·, u, u),

where A : W 1,p
0 → (W 1,p

0 )′ is a Leray-Lions operator of divergence form u 7→ −div a(·,∇u) and

K ⊂W 1,p
0 is a closed convex set. The multivalued bifunction f : Ω×R×R→ P(R) is assumed to

be upper semicontinuous in the second and increasing in the third argument. The main existence
results states that there are smallest and greatest solutions between an appropriately defined pair
of sub-supersolutions.

Fabio Raciti (Fri, 10:00 - 10:20)

University of Catania, Italy

B On some recent applications of stochastic variational inequalities in probabilistic
Lebesgue spaces

The theory of stochastic variational inequalities has developed at a very high pace in the last
decade, and different approaches have been proposed by various authors. In this talk we focus on
some recent applications, such as Nash equilibrium problems and network vulnerability analysis
under uncertain data.

Andreas Fischer (Fri, 11:00 - 11:20)

Technical University of Dresden, Germany

B Local Attractors of Newton-type Methods for Constrained Equations with Noniso-
lated Solutions

For a smooth system of equations subject to convex constraints with nonempty interior, we in-
vestigate the behavior of a family of Newton-type methods in the neighborhood of a nonisolated
solution. There are several results on the superlinear convergence of such methods if a Lipschitzian
error bound at the solution holds. In contrast to this, we are interested in situations where this er-
ror bound is violated. Instead of a Lipschitzian error bound, we assume that the equation mapping
is 2-regular at some specfic solution with respect to a direction in the null space of the Jacobian.
If this direction is strictly feasible, we can show that there is a domain of starting points from
which the Newton-type methods are well-defined and converge linearly to the specific solution,
interestingly despite the fact that this solution is nonisolated. Finally, the application of the result
to reformulations of the nonlinear complementarity problem will be sketched.
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Poom Kumam (Fri, 11:20 - 11:40)

King Mongkut’s University of Technology Thonburi (KMUTT), Thailand

B Inertial CQ-algorithms for split variational inclusion problems

In this paper, we introduce two new algorithms which combines with the inertial extrapolation, an
inertial algorithm and an inertial CQ-algorithm in Hilbert spaces, which are expected to accelerate
the convergence of the original algorithms. Then we prove some convergence theorems for our
two algorithms for solve split variational inclusion and minimization problems. Finally, we show a
numerical experiment to show that our algorithms improve other algorithms introduced by some
authors.

Gemayqzel Bouza Allende (Fri, 11:40 - 12:00)

University of Havana, Cuba

B An inexact strategy for the projected gradient algorithm in vector optimization
problems on variable ordered spaces

Variable order setting models situations in which the comparison between two points depends
on a point-to-cone application. In this paper, an inexact projected gradient method for solving
smooth constrained vector optimization problems on variable ordered spaces is presented. It is
shown that every accumulation point of the generated sequence satisfies the first order necessary
optimality condition. The behavior of this approach is also studied under K-convexity of the
objective function where the convergence of all accumulations points is established to a weakly
efficient point. Moreover, the convergence results are derived in the particular case in which the
problem is unconstrained and if exact directions are taken as descent directions. Furthermore, we
investigate the proposed method to optimization models in which the domain of the variable order
application and the objective function are the same. In this case, similar concepts and convergence
results are presented. Some computational experiments designed to illustrate the behavior of the
proposed methods are also presented. Joint with: J.Y. Bello

Alain Zemkoho (Fri, 12:00 - 12:20)

University of Southampton, England

B Estimates of generalized Hessians for optimal value functions in mathematical pro-
gramming

The optimal value function is one of the basic objects in the field of mathematical optimization, as it
allows the evaluation of the variations in the cost/revenue generated while minimizing/maximizing
a given function under some constraints. In the context of stability/sensitivity analysis, a large
number of publications have been dedicated to the study of continuity and differentiability prop-
erties of the optimal value function. The differentiability aspect of works in the current literature
has mostly been limited to first order analysis, with focus on estimates of its directional derivatives
and subdifferentials, given that the function is typically nonsmooth. With the progress made in the
last two to three decades in major subfields of optimization such as robust, minmax, semi-infinite
and bilevel optimization, and their connection to the optimal value function, there is a crucial need
for a second order analysis of the generalized differentiability properties of this function. This type
of analysis will promote the development of robust solution methods, such as the Newton method,
which is very popular in nonlinear optimization. The main goal of this talk is to present new results
in this direction. In fact, we derive estimates of the generalized Hessian (also known as the second
order subdifferential) for the optimal value function. Our results are based on two handy tools
from parametric optimization, namely the optimal solution and Lagrange multiplier mappings, for
which completely detailed estimates of their generalized derivatives are either well-known or can
easily be obtained.
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Alexander Zaslavski (Fri, 13:30 - 13:50)

Technion - Israel Institute of Technology, Israel

B Weiszfeld’s method with computational errors

We analyze the behavior of Weiszfeld’s method for solving the Fermat–Weber location problem.
We show that the algorithm generates a good approximate solution, if computational errors are
bounded from above by a small positive constant. Moreover, for a known computational error, we
find out what an approximate solution can be obtained and how many iterates one needs for this.

Sjur Didrik Fl̊am (Fri, 13:50 - 14:10)

University of Bergen, Norway

B Non-transferable Utility, Block-Coordinates, Money, and Markets

Extremal convolution plays important roles in variational analysis and optimization theory. It
does, however, not quite fit instances that feature “non-transferable utility”. Such instances are
common in economics and game theory. Additional problems emerge there upon convoluting blocks
of coordinates and decisions that are distributed across diverse agents. This paper attempts to get
around some of these hurdles by ”monetizing” individual objectives and using market exchange as
main vehicle.

Vyacheslav Kalashnikov (Fri, 14:10 - 14:30)

Tecnologico de Monterrey (ITESM), Mexiko

B Consistent equilibrium in the oligopoly coincides with Nash equilibrium in the upper
level game

Recently, a new concept of conjectural variations equilibrium (CVE) was investigated, in which
the conjectural variations (represented via the influence coefficients of each agent) affected the
structure of the Nash equilibrium. According to this concept, the agents behave as follows: each
agent chooses his/her most favorable action taking into account that every rival’s strategy is a
conjectured function of his own strategy.
The main obstacle in the way of admitting this concept is its consistency. The equilibrium is
consistent if the conjectural best response of each agent coincides with the conjectured reaction
function of the same. However, such a definition is too restrictive since if the number of players
n is higher than two then one cannot compare n reaction functions with n(n1) conjectured best
responses.
In order to cope with such a conceptual difficulty arising in many-player games, a completely new
approach was proposed in our previous papers. Namely, we supposed that each player makes
conjectures not about the optimal response functions of the other players but only about first-
order variations of the market price depending upon his/her infinitesimal output variations. In
the equilibrium, each agent applies a verification procedure and check if his influence coefficient
is consistent with those of the rest of the agents. In a case when the CVE is consistent for each
agent, we call it interior (in contrast to the exterior equilibrium, in which not all conjectures must
be consistent with others).
As in general, the consistent conjectures need not coincide with those of Nash, an interesting
question arises: Is there any relationship between the classical Nash equilibrium and the CVE?
The question is answered positively in this talk.
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Ovidiu Bagdasar (Fri, 14:30 - 14:50)

University of Derby, England

B Traffic Assignment: Methods and Simulations for the Fixed Demand Problem

Motorists often face the dilemma of choosing the route enabling them to realise the fastest (i.e.,
shortest) journey time. The routes between an origin and destination might be a direct main
road (higher capacity, shorter, but easily congested), a shorter route through narrow side streets
through residential areas (often called ’rat-runs’), or a nearby motorway or ring-road (longer but
potentially faster). In this paper we examine discrete and continuous optimisation and equilibrium-
type problems for a simplified traffic model. The various methodologies used for solving these
problems (brute force, dynamic programming, tabu search, steepest descent) provide insights into
the complexity of the problem, as well as insights into modelling real phenomena like road closures
or efficient capacity building to an existing road network.

Joydeep Dutta (Fr, 14:50 - 15:10)

Indian Institute of Technology Kanpur, India

B A New Notion of Proper Efficiency and Related Issues

The notion of Geoffrion proper efficiency is known to all researchers in multiobjective optimization.
It only considers those Pareto optimal solutions which have a bounded trade-off. In fact the
definition of Geoffrion proper Pareto optimal points postulates the existence of a common bound
for the tradeoffs of each Geoffrion proper Pareto point. However in practice we obtain only an
approximation of the Geoffrion proper Pareto point rather than an actual point. Thus in practice
it is important to know what kind of point does a sequence of approximations of Geoffrion proper
Pareto point converge to as we decrease the approximation tolerance. Unfortunately the only
thing we can say is that it converges to a weak minimizer and we cannot claim that the sequence
converges to a Geoffrion proper Pareto point. This is definitely not a good news from a practical
point of view. How can this situation be remedied. ? The answer did not come directly but came
from a very different way of thinking about Geoffrion proper efficiency. It was thought that from
a very practical point of view the decision maker might want to have a fixed or apriori value of
the upper bound of the trade-offs. Let us say the decision maker choose a value M > 0. Thus the
decision maker is interested in only those Geoffrion proper points whose trade-offs are bounded by
M . Thus what we get is a subset of Geoffrion points. We call such points as M - Geoffrion proper
Pareto points. This is a kind of reverse thinking but this new solution concept had the remarkable
property which the original Geoffrion proper Pareto points lacked. If we consider a sequence of
approximate M -Geoffrion proper Pareto points then they converge to a M -Geoffrion proper Pareto
point as we decrease the approximation tolerance. Thus immediately from a practical point of
view this new solution concept becomes more relevant. In this talk we study several properties of
this new solution concept and also view this new solution concept from the the angle of optimality
conditions. Several results on optimality conditions will be new and we also demonstrate with
examples the robustness of this new solution concept.
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Sabine Pickenhain (Fri, 15:50 - 16:10)

Brandenburg University of Technology Cottbus-Senftenberg, Germany

B Infinite Horizon Optimal Control and Spectral Methods – A Weighted Sobolev space
approach

We consider a class of infinite horizon variational and control problems arising from economics,
quantum mechanics and stabilization. Herein we assume that the objective is of regulator type.
The problem setting implies a weighted Sobolev space as the state space. For this class of problems
we establish necessary optimality conditions in form of a Pontryagin type maximum principle. A
duality concept of convex analysis is provided and used to find sufficient optimality conditions and
to motivate a dual approximation scheme. We apply the theoretical results to find an asymptotically
stabilizing control for a linearized Lotka-Volterra type system.

Fernando Lobo Pereira (Fri, 16:10 - 16:30)

Universidade do Porto, Portugal

B On Some Recent Results on Impulsive Control Theory

The richer structure of the impulsive control paradigms allows them to be of greater relevance for
an increasing number of application scenarii. In this talk, we address a few optimal control theory
developments for a general class of impulsive systems whose trajectory well posedness requires the
definition of an arc joining the trajectory jump endpoints whenever it occurs. Issues concerning
the existence of solutions and necessary conditions of optimality for problems with state and mixed
constraints, and, in particular, the issue of nondegeneracy will be addressed.

Patrick Mehlitz (Fri, 16:30 - 16:50)

Technical University Bergakademie Freiberg, Germany

B Solving simple inverse optimal control problems via value functions

We investigate simple inverse optimal control problems where finitely many parameters which enter
the objective functional of a control-constrained optimal control problem have to be reconstructed.
Therefore, an equivalent single-level reformulation of the hierarchical model is investigated which
makes use of the optimal value function associated to the lower level parametric optimal control
problem. With the aid of this so-called optimal value reformulation, we first show that the locally
optimal solutions of the inverse optimal control problem satisfy a C-stationarity-type optimality
condition without any additional constraint qualifications. Afterwards, we present an algorithm
which exploits iteratively refined piecewise affine upper approximations of the lower level optimal
value function in order to compute globally optimal solutions of the underlying inverse optimal
control problem.
This talk is based on a joint work with Stephan Dempe, Felix Harder, and Gerd Wachsmuth.
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Tan Hoang Cao (Fri, 16:50 - 17:10)

State University of New York (SUNY), Korea

B Optimal Control of a Nonconvex Perturbed Sweeping Process with Applications to
the Crowd Motion Model

This talk concerns optimal control of discontinuous differential inclusions of the normal cone type
governed by a generalized version of the Moreau sweeping process with control functions acting
in both nonconvex moving sets and additive perturbations. This is a new class of optimal control
problems in comparison with previously considered counterparts where the controlled sweeping
sets are described by convex polyhedra. Besides a theoretical interest, a major motivation for our
study of such challenging optimal control problems with intrinsic state constraints comes from the
application to the crowd motion model in a practically adequate planar setting with nonconvex
but prox-regular sweeping sets. Based on a constructive discrete approximation approach and
advanced tools of first-order and second-order variational analysis and generalized differentiation,
we establish the strong convergence of discrete optimal solutions and derive a complete set of
necessary optimality conditions for discrete-time and continuous- time sweeping control systems
that are expressed entirely via the problem data. We also discuss how to apply such a set of
conditions to solve the controlled problems associated with the crowd motion model of traffic flow
in the planar settings.

Parin Chaipunya (Fri, 17:30 - 17:50)

King Mongkut’s University of Technology Thonburi (KMUTT), Thailand

B Proximal Algorithms in Hadamard Spaces

In this talk, we shall discuss about the monotone vector fields in Hadamard spaces. Particular
classes of such vector field, i.e., the subdifferential of proper convex lsc functions, are also empha-
sized. We then give some investigation on the surjectivity condition, which is equivalent to the
well-definition of resolvents of any points and of any parameters. Based on these resolvents, we
construct and show the convergence of the proximal algorithm which is used to solve for stationary
point of a monotone vector field.
Parin Chaipunya is supported by the Thailand Research Fund (TRF) and KMUTT through the
RGJ-PHD program (Grant No. PHD/0045/2555).

Khanitin Muangchoo-in (Fri, 17:50 - 18:10)

King Mongkut’s University of Technology Thonburi (KMUTT), Thailand

B Fixed points of α-Θ-Geraghty type and Θ-Geraghty graphic type contractions

In this paper, by using the concept of the α-Garaghty contraction, we introduce the new notion
of the α-Θ-Garaghty type contraction and prove some fixed point results for this contraction in
partial metric spaces. Also, we give some examples and applications to illustrate the main results.

Wudthichai Onsod (Fri, 18:10 - 18:30)

King Mongkut’s University of Technology Thonburi (KMUTT), Thailand

B The existence theorems for monotone (α, β)-nonexpansive mappings in ordered Ba-
nach spaces

We introduce the notion of a monotone (α, β)-nonexpansive mapping in an ordered Banach space
with the partial order ≤ and prove some existence theorems of fixed points of a monotone (α, β)-
nonexpansive mapping. Also, we prove some weak and strong convergence theorems of Ishikawa
type iteration under the control condition.
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Nuttapol Pakkaranang (Fri, 18:30 - 18:50)

King Mongkut’s University of Technology Thonburi (KMUTT), Thailand

B An inertial proximal point algorithms for solving minimization problems in non-
positive curvature metric spaces

In this paper, we are interested in investigating the minimization problems in non-positive curvature
metric spaces, namely CAT(0) spaces. For solving this problem, we introduce an inertial proximal
point algorithms involving nonlinear iteration process. Under some mild conditions, we also prove
its strong convergence theorem. Furthermore, we provide the numerical experiment of examples
for supporting our main theorem.

Konrawut Khammahawong (Fri, 18:50 - 19:10)

King Mongkut’s University of Technology Thonburi (KMUTT), Thailand

B Some results of fixed point for a generalized almost Hardy-Roger type F-contraction

In this paper, we introduce some fixed point theorems for a generalized almost Hardy-Roger type
F contraction in metric-like spaces. Our results improve and extend the corresponding results in
literature.

Saturday, June 30, 2018

Boris Mordukhovich (Sat, 9:00 - 9:20)

Wayne State University, Detroit, USA

B Approximation and Optimization of Controlled Sweeping Process

We consider some versions of Moreau’s sweeping process with controlled moving set. This novelty
allows us to optimize the sweeping dynamics in order to achieve a required performance. Optimal
control problems formulated in this way are described by discontinuous differential inclusions with
hard/ pointwise constraints on state and control functions.
We develop a constructive procedure to approximate such challenging optimal control problems by
families of well-posed optimization problems governed by constrained discrete-time systems. Using
appropriate tools of first-order and second-order variational analysis and generalized differentiation
allows us to establish strong convergence of discrete approximations and to derive in this necessary
optimality conditions for discrete-time and continuous-time control systems in both extended Euler-
Lagrange and Hamiltonian forms with new features in control theory and applications.

Fabian Flores-Bazán (Sat, 11:20 - 11:40)

Universidad de Concepcion, Chile

B A zero-scale asymptotic analysis for quasiconvex functions and related properties

Given a quasi-convex and lower semicontinuous (lsc) function f , this talk discusses a notion which
measures the jump of f at the infinity along any direction. This allows us to identify a class
of quasi-convex and lsc functions such that the optimal value function (respect to Lagrangian
duality) associated to the optimization problem involving functions in that class, is lsc at the origin.
Moreover, it is exhibited another class of quasi-convex optimization problems (not necessarily
coercive) for which we have non-emptiness of the solution set.
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Phan Quôc Khánh (Sat, 9:40 - 10:00)

International University, VNU-HCM, Hochiminh City, Vietnam

B On the Weierstrass Extreme-Value Theorem for Bifunctions and the Solution Exis-
tence in Optimization

We propose an approach to a unified study of existence based on using new purely set-theoretic
notions of anti-cyclicity and cyclic anti-quasimonotonicity together with a given topological struc-
ture, without linear or (generalized) convexity structures. We first establish an extension of the
classical Weierstrass extreme-value theorem to the bifunction case and its equivalent versions (even
with quite different formulations). Next, we apply these results to obtain sufficient conditions for
the solution existence of various optimization-related problems. The proof technique of the results
is simple and elementary, but seems to be applicable also for many other problems.

Constantin Zălinescu (Sat, 10:00 - 10:20)

Alexandru Ioan Cuza University of Iasi, Romania

B On canonical duality theory in nonconvex optimization

As D. Y. Gao says, ”Canonical duality theory is a breakthrough methodological theory that can
be used not only for modeling complex systems within a unified framework, but also for solving
a large class of challenging problems in multidisciplinary fields of engineering, mathematics and
sciences”. In our talk we discuss several results published in the recent book Canonical Duality
Theory. Unified Methodology for Multidisciplinary Study, Springer (2017), edited by D. Y. Gao,
V. Latorre and N. Ruan.

Marius Durea (Sat, 10:20 - 10:40)

Alexandru Ioan Cuza University of Iasi, Romania

B On directional regularity of mappings and applications to optimization

We introduce and study a type of directional regularity for mappings, making use of a special
kind of minimal time function. A comparison of this property with other concepts of directional
regularity is presented. Then we devise a new directional Ekeland variational principle, which we
use to obtain necessary and sufficient conditions for directional regularity, formulated in terms of
generalized differentiation objects. Finally, we apply this study to vector and scalar optimization
problems with single and set-valued maps objectives.

Abderrahim Jourani (Sat, 11:00 - 11:20)

University of Burgundy, France

B Characterization of the Clarke regularity of subanalytic sets

We will show that for a closed subanalytic subset A ⊂ Rn, the Clarke tangential regularity of A at
x0 ∈ A is equivalent to the coincidence of the Clarke’s tangent cone to A at x0 with the set

L(A, x0) :=

{
ċ+(0) ∈ Rn : c : [0, 1] −→ A is Lipschitz, c(0) = x0

}
.

Where ċ+(0) denotes the right-strict derivative of c at 0. The results obtained are used to show
that the Clarke regularity of the epigraph of a function may be characterized by a new formula of
the Clarke subdifferential of that function.
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Russell Luke (Sat, 9:20 - 9:40)

University of Göttingen, Germany

B Convergence Analysis for Nonconvex Optimization Made Easy

If you want linear convergence of a fixed point algorithm it suffices to have two properties. One
of the two properties is actually necessary, and the second property, in proper balance with the
first, is sufficient. The necessary property is metric subregularity of the fixed point mapping at
the set of fixed points. This property is difficult to verify in general, but necessity of the condition
permits empirical observation from numerical experiments. The sufficient condition is a relaxation
of the averaging property associated with monotone mappings (through the resolvent) on linear
spaces that allows us to handle fundamental algorithms for nonconvex optimization, for instance.
The relaxation, what we call almost averaged, naturally leads to a categorization of tractable
nonconvexity, and this is usually easy to characterize and verify. We demonstrate these ideas on
popular algorithms for nonconvex optimization.

Alireza Doagooei (Sat, 11:40 - 12:00)

Shahid Bahonar University of Kerman, Iran

B Abstract convexity and optimal mass transportation problems

In this talk, we present some relationships between the theory of optimal mass transportation
problems and the theory of abstract convexity. In particular, we will show that a solution for the
dual of Kantorovich problem could be an abstract convex function, which extends some results
from the literature.

Alberto Zaffaroni (Sat, 12:00 - 12:20)

Università di Modena e Reggio Emilia, Italy

B Sets of lower bounds

We study sets of lower bounds in a vector space X ordered by a convex cone K. These sets are usually
defined from ’outside’ by means of a separation property which uses translates of the ordering cone.
We give a characterization from ’inside’ by means of the following properties: L is a set of lower
bounds if and only if it is downward, bounded from above, and sup-containing, i.e. it contains the
supremum of any of its subsets which admits one. The main result, together with some other dual
characterizations, is first proved when the ordering cone is polyhedral, and it is then extended to
Archimedean spaces with an order unit. The characterization for sets of upper bounds is completely
symmetric. Given a partially ordered vector space X which is not a lattice, the family of sets of
upper bounds forms the smallest complete lattice in which X is embedded (since x+K is a set of
upper bounds). This can be useful as a bridge between vector optimization and set optimization
for lattice valued functions.

Nicolae Popovici (Sat, 13:50 - 14:10)

Babeş-Bolyai University Cluj-Napoca, Romania

B A general local-global extremality principle in vector optimization

It is known that any local minimal point of a semistrictly quasiconvex real-valued function is a global
minimal point; also, any local maximal point of an explicitly quasiconvex real-valued function is
a global minimal point, provided that it belongs to the intrinsic core of the function’s domain.
Jointly with Ovidiu Bagdasar (University of Derby, UK) we have shown that these local min -
global min and local max - global min type properties can be extended and unified by a general
local-global extremality principle for generalized convex vector-valued functions with respect to two
proper subsets of the outcome space.
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Gue Myung Lee (Sat, 14:10 - 14:30)

Pukyong National University, Korea

B On Robust Multiobjective Optimization Problems

Mathematical optimization problems in the face of data uncertainty have been treated by the
worst case approach or the stochastic approach. The worst case approach for optimization prob-
lems, which has emerged as a powerful deterministic approach for studying optimization problems
with data uncertainty, associates an uncertain optimization problem with its robust counterpart.
Many researchers have investigated optimality and duality theories for linear or convex program-
ming problems under uncertainty with the worst-case approach(the robust approach). Moreover,
many authors have studied optimality and duality theories for robust multiobjective optimization
problems under different suitable constrained qualifications.
In this talk, we consider a multiobjective optimization problem with more than two (uncertain)
objective functions and uncertain constraint functions, which is called a robust multiobjective
optimization problem and give its robust counterpart of the problem, which is regarded as the
worst case of the uncertain multiobjective optimization problem. Using the robust counterpart, we
can obtain optimality and duality results for the robust multiobjective optimization problem. We
review our recent results for optimality theorems and duality theorems for the robust multiobjective
optimization problems.

Elena-Andreea Florea (Sat, 14:30 - 14:50)

Alexandru Ioan Cuza University of Iasi, Romania

B Vector optimization problems with generalized functional constraints in variable
ordering structure setting

A growing area of research is vector optimization with variable ordering structures. In this talk, we
consider a special class of constrained vector optimization problems in the setting of a variable or-
dering structure, having a geometric constraint and finitely many generalized functional constraints.
Based on a version of the extended extremal principle, some necessary optimality conditions for a
minimal solution of the proposed problem are derived on Asplund spaces in terms of Mordukhovich
generalized differentiation objects.

Sorin-Mihai Grad (Sat, 14:50 - 15:10)

Leipzig University, Germany

B An Inertial Forward-Backward Method for Solving Vector Optimization Problems

We present an iterative proximal inertial forward-backward method with memory effects, based
on recent advances in solving scalar convex optimization problems and monotone inclusions, for
determining weakly efficient solutions to convex vector optimization problems consisting in vector-
minimizing the sum of a differentiable vector function with a nonsmooth one, by making use of
some adaptive scalarization techniques.

Felipe Lara (Sat, 15:10 - 15:30)

Universidad de Tarapacá, Chile

B Optimality conditions for vector equilibrium problems with applications

We use asymptotic analysis for studying noncoercive pseudomonotone equilibrium problems and
vector equilibrium problems. We introduce suitable notions of asymptotic functions which provide
sufficient conditions for the set of solutions of these problems to be nonempty and compact under
quasiconvexity of the objective function. We characterize the efficient and weakly efficient solution
set for the nonconvex vector equilibrium problem via scalarization. A sufficient condition for the
closedness of the image of a nonempty closed convex set via a quasiconvex vector-valued function
is given. Finally, applications to the quadratic fractional programming problem are also presented.
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Petra Weidner (Sat, 16:10 - 16:30)

Hochschule für angewandte Wissenschaft und Kunst Hildesheim/Holzminden/Göttingen (HAWK),
Germany

B Characterization of translative functions

Translative functions are an important tool for scalarization and widely used in optimization, oper-
ator theory, finance and production theory. Formulas are presented which generate all translative
functions and formulas which generate all translative functions with prespecified properties. More-
over, a complete description of the sublevel sets and of the level sets of such functions on topological
vector spaces and on arbitrary linear spaces is deduced.
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Tamaki Tanaka (Sat, 16:30 - 16:50)

Niigata University, Japan

B Sublinear-like scalarization scheme for sets and its applications

A linear functional on a real vector space is a bilinear form as a function of two variables of the
original space and its dual space; it is an inner product of two vectors in the case of a finite-
dimensional space. Also, it is one of the most useful tools for evaluation with respect to some index
of the adequacy of efficiency in multiobjective programming or vector optimization.
Generally speaking, a totally ordered space like the real field is very useful for prefenrece, eval-
uation, computation, or comparison on the values of real-valued functions. On the other hand,
multiobjective programming and vector optimization are based on multicriteria like some partial
ordering, and minimal and maximal notions like Pareto optimal solution or efficient solution are
defined with respect to a certain ordering cone (i.e., a dominance cone); see [10].
From the viewpoint of scalarization, we know several approaches related to order-monotonicity in
an ordered vector space. For example, the notion of weighted sum is a good tool for the scalarization
of vectors in multicriteria problems, and it is regarded as the projection (i.e., inner product with
the weight vector d) in Rn. The average of elements is also a special case of weighted sum with the
weight d = (1/n, . . . , 1/n)T. They all are linear scalarization methods, and they can be regarded
as a special case of a certain sublinear scalarization (introduced by Tammer [1, 2]):

hC(v; d) := inf {t ∈ R | v ∈ td− C}

where C is a convex cone in a real topological vector space and d ∈ intC. If the ordering cone is
a half space C = {v | 〈d, v〉 ≥ 0} where 〈d, d〉 = 1, then hC(v; d) = 〈d, v〉. This approach can be
applied for the case of set optimization, and we get a basic idea of sublinear-like scalarization and
its generalization as unifications of several scalarizations for sets; see [3, 6, 7].
In this talk, we will show several possibility to use this idea to establish some kinds of set-valued
inequalities; Fan-Takahashi minimax inequality ([6],[9]) and Gordan’s alternative theorem for set-
valued maps ([8]). Also, we apply the scalarization scheme mentioned above to fuzzy set theory on
the basis of [4].
Let V be a real topological vector space and P(V ) denote the set of all subsets of V . For given A,
B ∈ P(V ), the algebraic sum A+B is defined by A+B := {a+b | a ∈ A, b ∈ B}. Let C be a convex
cone in V . The relation ≤C is induced by C as follows: For v1, v2 ∈ V , v1 ≤C v2 :⇐⇒ v2−v1 ∈ C.
We give a definition of certain binary relations between sets, called set relations. This is a modified
version of the original one proposed in [5]. Then we introduce a scalarization scheme for sets
under which each scalarizing function has order-monotone property for set relation and inherited
properties on cone-convexity and cone-semicontinuity.

Definition 1. The eight types of set relations are defined by

A ≤(1)
C B :⇐⇒ ∀a ∈ A, ∀b ∈ B, a ≤C b;

A ≤(2L)
C B :⇐⇒ ∃a ∈ A, ∀b ∈ B, a ≤C b;

A ≤(2U)
C B :⇐⇒ ∃b ∈ B, ∀a ∈ A, a ≤C b;

A ≤(2)
C B :⇐⇒ A ≤(2L)

C B and A ≤(2U)
C B;

A ≤(3L)
C B :⇐⇒ ∀b ∈ B, ∃a ∈ A, a ≤C b;

A ≤(3U)
C B :⇐⇒ ∀a ∈ A, ∃b ∈ B, a ≤C b;

A ≤(3)
C B :⇐⇒ A ≤(3L)

C B and A ≤(3U)
C B;

A ≤(4)
C B :⇐⇒ ∃a ∈ A, ∃b ∈ B, a ≤C b

for A, B ∈ P(V ) \ {∅}.
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Definition 2. For each j = 1, 2L, 2U , 2, 3L, 3U , 3, 4, we define

I
(j)
C (A;W,d) := inf

{
t ∈ R

∣∣∣A ≤(j)
C (W + td)

}
, (1)

S
(j)
C (A;W,d) := sup

{
t ∈ R

∣∣∣(W + td) ≤(j)
C A

}
(2)

for A,W ∈ P(V ) \ {∅} and d ∈ C; W and d are index parameters for sclarization and play key
roles as a reference set and a direction, respectively.

The design of these functions is based on that of the scalarizing functions for sets proposed in [6],
which originates from the idea of Gerstewitz’s (Tammer’s) sublinear scalarizing functional.

[1] Gerstewitz, C. (Tammer, C.): Nichtkonvexe dualität in der vektoroptimierung. Wiss. Z. Tech.
Hochsch. Leuna-Merseburg 25(3) (1983), 357–364.

[2] Göpfert, A., Riahi, H., Tammer, C., Zălinescu, C.: Variational Methods in Partially Ordered
Spaces. Springer, New York, 2003.

[3] Hamel, A.H., Löhne, A.: Minimal element theorems and Ekeland’s principle with set relations.
J. Nonlinear Convex Anal. 7 (2006), 19–37.

[4] Ike, K., Tanaka, T.: Convex-cone-based comparisons of and difference evaluations for fuzzy
sets. Optimization, doi: 10.1080/02331934.2018.1432608

[5] Kuroiwa, D., Tanaka, T., Ha, T.X.D.: On cone convexity of set-valued maps. Nonlinear Anal.
30(3) (1997), 1487–1496.

[6] Kuwano, I., Tanaka, T., Yamada, S.: Unified scalarization for sets and set-valued Ky Fan
minimax inequality. J. Nonlinear Convex Anal. 11(3) (2010), 513–525.

[7] Ogata, Y., Saito, Y., Tanaka, T., Yamada, S.: Sublinear scalarization methods for sets with
respect to set-relations, Linear Nonlinear Anal., 3 (2017), 121–132.

[8] Ogata, Y., Tanaka, T., Saito, Y., Lee, G.M., Lee, J.H.: An alternative theorem for set-valued
maps via set relations and its application to robustness of feasible sets. Optimization, doi:
10.1080/02331934.2018.1426582.

[9] Saito, Y., Tanaka, T.: A set-valued generalization of Ricceri’s theorem related to Fan-Takahashi
minimax inequality, Nihonkai Mathematical Journal, 26 (2015), 135–144.

[10] Sawaragi, Y., Nakayama, H., Tanino, T.: Theory of Multiobjective Optimization. Academic
Press, Orlando, Florida, 1985.

[11] Yu, H., Ike, K., Ogata, Y., Saito, Y., Tanaka, T.: Computational methods for set-relation-
based scalarizing functions. Nihonkai Math. J. 28(2) (2017), 139–149.

ICVANO 2018, Martin Luther University Halle-Wittenberg, Halle (Saale)



Ernest Quintana (Sat, 16:50 - 17:10)

Martin Luther University Halle-Wittenberg, Germany

B A Unified View to Nonlinear Scalarization in Optimization

Nonlinear scalarizations are a fundamental concept in vector optimization. Over the years, several
classes of scalarizations have been defined and employed in deriving optimality conditions and
algorithms. In this talk, we provide a unified point of view of this classes by studying the relations
between some of them in the sense of inclusion. We focus on three types of scalarizations and
completely determine these relations. In particular, it is shown that the class of Tammer-Weidner
functionals is minimal in this sense. A new (and more general) class of quasidifferentiable and
positive homogeneous scalarizations is introduced.

César Gutiérrez (Sat, 17:10 - 17:30)

Universidad de Valladolid, Spain

B A stationary point theorem for set-valued mappings on a metric space

This talk is devoted to show a recent stationary point (or endpoint) theorem for set-valued mappings
defined on a metric space. As an application and through scalarization techniques, some Ekeland
variational principles in vector equilibrium problems are obtained. This approach clarifies the role
of some usual assumptions of these results, as the triangle inequality and diagonal null properties.

Sunday, July 1, 2018

Bao Truong (Sun, 9:30 - 9:50)

Northern Michigan University, USA

B Necessary optimality conditions in set-valued optimization: primal and dual ap-
proaches

In this talk, we present recent developments of necessary optimality conditions for Pareto-type
minimizers of set-valued mappings by using both primal and dual (known also as scalarization
and variationality) approaches. The setting is very broad with a nondifferentiable and nonconvex
objective and an ordering set not necessarily solid. The proofs are based on the Gerstewitz nonlinear
scalarization functional and the extremality of set systems. The results are formulated in terms of
Mordukhovich’s limiting generalized differential objects.

Daishi Kuroiwa (Sun, 9:50 - 10:10)

Shimane University, Japan

B A duality theorem for convex set optimization

We consider a set optimization problem whose objective and constraint maps are convex set-valued
ones, and we study its duality for the problem. We give criteria of solutions for the problem by l
and u-type set relations, we observe the continuous dual space of a family of convex sets, and we
give certain duality results.
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Thanh Tam Le (Sun, 10:10 - 10:30)

Martin Luther University Halle-Wittenberg, Germany

B A Generalized Scalarization Method in Set Optimization with respect to Variable
Domination Structures

In this talk, we introduce new nonlinear scalarization methods to characterize minimal elements
of set-valued problems equipped with variable domination structures. For certain set relations
with respect to variable domination structures, we give a characterization of these relations using
corresponding nonlinear scalarizing functionals and the properties of these functionals. We describe
different kinds of minimal elements to a family of sets with respect to variable domination structures.
Furthermore, we apply the results to a set-valued problem in Medical Image Registration.

Morteza Oveisiha (Sun, 11:00 - 11:20)

Imam Khomeini International University, Iran

B Exact penalization for optimization problems

The exact penalty approach aims at replacing a constrained optimization problem by an equivalent
unconstrained optimization problem. Most results are mainly concerned with finding conditions
under which a solution of the constrained optimization problem is a solution of an unconstrained
penalized optimization problem, and the other side is rarely studied. In this talk, the reverse
property is studied. Some conditions under which the original constrained set-valued optimization
problem and the unconstrained exact penalized problem are exactly equivalent, are given.

Matus Benko (Sun, 11:20 - 11:40)

Johannes Kepler University Linz, Austria

B On a piecewise programming approach for disjunctive programming with strong
convergence properties

In this talk, we consider mathematical programs with certain disjunctive structure, which in-
clude, e.g., the well-known mathematical programs with complementary/vanishing constraints
(MPCCs/MPVCs). We introduce two new stationary concepts. The first one is the so-called
Q-stationarity, which can be easily combined with the well-known M-stationarity to give rise to
QM -stationarity, a stationary concept stronger than both, M- and Q-stationarity. We propose very
simple algorithm to compute Q-stationary solutions. Moreover, this algorithm can be also used to
efficiently verify the QM - (and thus also M-) stationarity, which is considered to be a very difficult
task. We conclude the talk by very nice numerical results for MPCCs.

Adrian Petrusel (Sun, 11:40 - 12:00)

Babeş-Bolyai University Cluj-Napoca, Romania

B Fixed point results for pseudo-contraction in generalized metric spaces

In this paper, we will present some fixed point theorems for pseudo-contraction mappings in gen-
eralized metric spaces. Some applications to coincidence problems are suggested.
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HERNÁNDEZ, Elvira

National Distance Education University, Spain
E-mail: ehernandez@ind.uned.es

B Asymptotic analysis and variational convergence (June 29, 9:20 - 9:40)

HEYDE, Frank

Technical University Bergakademie Freiberg, Germany
E-mail: frank.heyde@math.tu-freiberg.de

HILLMANN, Marcus

Martin Luther University Halle-Wittenberg, Germany
E-mail: marcus.hillmann@mathematik.uni-halle.de

JOURANI, Abderrahim

University of Burgundy, France
E-mail: abderrahim.jourani@u-bourgogne.fr

B Characterization of the Clarke regularity of subanalytic sets (June 30, 11:00 - 11:20)

ICVANO 2018, Martin Luther University Halle-Wittenberg, Halle (Saale)



KALASHNIKOV, Vyacheslav

Tecnologico de Monterrey (ITESM), Mexiko
E-mail: kalash@itesm.mx

B Consistent equilibrium in the oligopoly coincides with Nash equilibrium in the upper level game
(June 29, 14:10 - 14:30)

KALASHNYKOVA, Nataliya

Universidad Autónoma de Nuevo León (UANL), Mexiko
E-mail: nkalash2009@gmail.com

KHAMMAHAWONG, Konrawut

King Mongkuts University of Technology Thonburi (KMUTT), Thailand
E-mail: k.konrawut@gmail.com

B Some results of fixed point for a generalized almost Hardy-Roger type F-contraction (June 29,
18:50 - 19:10)
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E-mail: felipelara@udec.cl

B Optimality conditions for vector equilibrium problems with applications (June 30, 15:10 - 15:30)

ICVANO 2018, Martin Luther University Halle-Wittenberg, Halle (Saale)



LE, Thanh Tam

Martin Luther University Halle-Wittenberg, Germany
E-mail: tamlethanh0505@gmail.com

B A Generalized Scalarization Method in Set Optimization with respect to Variable Domination
Structures (July 1, 10:10 - 10:30)

LEE, Gue Myung

Pukyong National University, Korea
E-mail: gmlee@pknu.ac.kr

B On Robust Multiobjective Optimization Problems (June 30, 14:10 - 14:30)

LISEI, Hannelore
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9 Some further important information

The historical city Halle (Saale) is located in the southern part of the German state Saxony-Anhalt. Some
general information about directions to Halle (Saale) can be found on the website

http://www.halle.de/en/Culture-Tourism/Directions-to-Halle-/.

For the public transport from the aiport to Halle (Saale) and vice versa, as well as for local public transport
within Halle (Saale) you can use the following travel service of the Deutsche Bahn

https://www.bahn.com/en/view/index.shtml

for timetable and booking. With your TRYP by Wyndham Halle hotel pass you can use the local public
transport within Halle for free, even on the day you arrive in Halle; you will just need to show your
hotel reservation. Now, let us present further information that will be useful for your participation at
the ICVANO 2018 conference. We start by providing some information about important location points
related to the conference.

Name Address GPS (N,E)

Löwengebäude Universitätsplatz 11, 06108 Halle (Saale) 51.48649, 11.96934

TRYP by Wyndham Halle Hotel Neustädter Passage 5, 06122 Halle (Saale) 51.48002, 11.92607

E-mail: info@tryphalle.com, Tel: +49-345-69310

Halle (Saale) Hauptbahnhof Hans-Dietrich-Genscher-Platz 1, 06112 Halle (Saale) 51.47781, 11.987

main train station

Leopoldina Jägerberg 1, 06108 Halle (Saale) 51.48738, 11.96341

Marktplatz Marktplatz 06108 Halle (Saale) 51.48253, 11.96952

9.1 Travel connections

Below we present details about some travel connections via public transport.

Airport Leipzig/Halle ←→ Halle main train station

The nearest airport is the airport Leipzig/Halle (LEJ). It is a 30-minute trip from there to the city of
Halle by public transport (e.g., using a city train “S-Bahn S5” or “S-Bahn S5X” torwards Halle) or taxi.
For the public transport from Airport Leipzig/Halle to Halle and vice versa, you need a train ticket that
you can either book on the website

https://www.bahn.com/en/view/index.shtml

or you can buy your ticket directly at the train station of the airport Leipzig/Halle and the main train
station in Halle (Saale), respectively.

Halle main train station ←→ TRYP by Wyndham Halle Hotel

From June 29 to July 1, 2018, the conference ICVANO will be held in the TRYP by Wyndham Halle
hotel. To reach the conference hotel TRYP by Wyndham Halle from the main train station (Halle (Saale)
Hauptbahnhof) you can use tram lines 9 (get on the tram towards “Göttinger Bogen”; travel time 15
minutes) or 2 (get on the tram towards “Soltauer Straße”; travel time 30 minutes). You have to get off
at the stop “Zentrum Neustadt”.
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To reach the main train station from the TRYP by Wyndham Halle hotel you can use tram lines 9 (get on
the tram towards “Hauptbahnhof”; travel time 18 minutes) and 2 (get on the tram towards “Südstadt”;
travel time 30 minutes). You have to get off at the stop “Hauptbahnhof”.
Alternatively, you can use a travel connection

Halle main train station ←→ Halle market place ←→ TRYP by Wyndham Halle Hotel

with one change of the tram at the station “Marktplatz” (Halle market place).

Halle main train station ←→ Halle market place

To reach the market place of Halle (Saale) from the main train station you can use tram lines 5 and 7 (get
on the trams towards “Kröllwitz”; travel time 8 minutes). You have to get off at the stop “Marktplatz”.
To reach the main train station from the market place you can use tram lines 5 (get on the tram towards
“Bad Dürrenberg ”; travel time 8 minutes) and 7 (get on the tram towards “Büschdorf”; travel time 8
minutes). You have to get off at the stop “Hauptbahnhof”.

Halle market place ←→ Löwengebäude

The colloquium (first day of the conference ICVANO) will be held at June 28, 2018, in the Löwengebäude.
The picture below shows a good (red colored) path

Marktplatz ←→ Kleinschmieden ←→ Große Steinstraße ←→ Barfüßerstraße ←→ Universitätsplatz ←→ Löwengebäude

for a five-minute walk from ”Marktplatz” to the ”Löwengebäude” and vice versa.
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Halle market place ←→ TRYP by Wyndham Halle Hotel

From June 29 to July 1, 2018, the conference ICVANO will be held in the TRYP by Wyndham Halle
hotel. To reach the conference hotel TRYP by Wyndham Halle from the market place of Halle (Saale)
you can use tram lines 10 and 16 (get on the trams towards “Göttinger Bogen”; travel time 10 minutes)
or 2 (get on the tram towards “Soltauer Straße”; travel time 10 minutes). You have to get off at the stop
“Zentrum Neustadt”.
To reach the market place from the TRYP by Wyndham Halle hotel you can use tram lines 10 (get on the
tram towards “Hauptbahnhof”; travel time 10 minutes), 16 (get on the tram towards “Beesen”; travel
time 10 minutes) or 2 (get on the tram towards “Südstadt”; travel time 10 minutes). You have to get off
at the stop “Marktplatz”.

9.2 Points of interest in Halle (Saale)

Below we list some important points of interest in Halle (Saale).

Point of interest Address GPS (N,E)

Marktplatz Marktplatz 06108 Halle (Saale) 51.48253, 11.96952

Leopoldina Jägerberg 1, 06108 Halle (Saale) 51.48738, 11.96341

German National Academy of Sciences

Art gallery Moritzburg Friedemann-Bach-Platz 5, 06108 Halle (Saale) 51.48653, 11.9641

City gallery Halle (Saale) Große Märkerstraße 10, 06108 Halle (Saale) 51.48054, 11.97154

Burg Giebichenstein Seebener Straße 1 06114 Halle (Saale) 51.50343, 11.95389

Frankesche Stiftungen zu Halle Franckeplatz 1 06110 Halle (Saale) 51.47823, 11.97129

The Francke Foundations in Halle

Institute for Mathematics Theodor-Lieser-Str. 5 06120 Halle (Saale) 51.49583, 11.93519

Further information about points of interest in Halle can be found on the website

http://www.halle.de/en/Culture-Tourism/Points-of-Interest/
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https://www.halle365.de/veranstaltungsorte/burg-giebichenstein
https://www.openstreetmap.org/way/305139565
https://www.francke-halle.de/homepage.html
https://www.openstreetmap.org/node/3660715125
http://www.mathematik.uni-halle.de/
https://www.openstreetmap.org/way/39051471
http://www.halle.de/en/Culture-Tourism/Points-of-Interest/
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9.3 Bars and Restaurants

We recommend the following cafes, bars and restaurants:

Name Address GPS (N,E)

Cafes and Bars

Tea house & Cafe Roter Horizont Kleine Ulrichstraße 27, 06108 Halle 51.48557, 11.96654

Cafe 7Gramm Barfüßerstraße 11, 06108 Halle 51.48545, 11.96991

Cafe NT Große Ulrichstraße 51, 06108 Halle 51.48531, 11.96858

Cafe Halloren Marktplatz 13, 06108 Halle 51.48294, 11.9685

Cafe & Bar N8 Große Nikolaistraße 8, 06108 Halle 51.48413, 11.96793

Cafe & Bar Lujah Kleine Ulrichstraße 36, 06108 Halle 51.48447, 11.96658

Irish pub Anny Kilkenny August-Bebel-Straße 52, 06108 Halle 51.48853, 11.97054

Restaurants

Gasthaus “Zum Schad” Kleine Klausstraße 3, 06108 Halle 51.48378, 11.96668

Mönchshof Talamtstraße 6, 06108 Halle 51.48269, 11.9673

Schnitzelwirtin Große Märkerstraße 18 , 06108 Halle 51.48074, 11.97131

Wenzel Prager Bierstuben Große Nikolaistraße 9-11, 06108 Halle 51.48405, 11.9685

Viet Village Asian Streetfood Bergstraße 1, 06108 Halle 51.48638, 11.96624

Sushi bar Sakura Große Ulrichstraße 33, 06108 Halle 51.48253, 11.96952

Osteria da Salvatore Kleine Ulrichstraße 21 06108 Halle 51.48651, 11.96611

The next figure shows some important points of interest in the city center of Halle (Saale). The black
points represent all cafes, bars and restaurants given in the list above. Notice that the white colored
number within a black point is exactly the corresponding list row number.
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http://www.roterhorizont.cafelists.com/en/
https://www.openstreetmap.org/node/1878919297
http://www.7gramm.com
https://www.openstreetmap.org/node/4914539421
http://www.ntcafe.de
https://www.openstreetmap.org/node/788761098
https://www.halloren.de/wisl_s-cms/_redaktionell/23/Filialen/76/im_Marktschloesschen.html
https://www.openstreetmap.org/way/134119989
http://www.cafe-n8.de
https://www.openstreetmap.org/way/178743554
https://lujah-bar.jimdo.com/
https://www.openstreetmap.org/way/139236275
http://www.anny-kilkenny.de
https://www.openstreetmap.org/way/122388953
http://www.gasthaus-schad.de
https://www.openstreetmap.org/node/582958232
http://www.moenchshof-halle.de
https://www.openstreetmap.org/way/134238289
http://www.schnitzelwirtin.de
https://www.openstreetmap.org/way/140273804
http://www.wenzel-bierstuben.de
https://www.openstreetmap.org/way/134365557
http://www.vietvillageasianstreetfood.cafelists.com/en/
https://www.openstreetmap.org/way/138953752
http://www.sakura-halle.de
https://www.openstreetmap.org/node/3821868244
http://www.osteria-salvatore.de
https://www.openstreetmap.org/node/1878508328
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