THE EULER INTERNATIONAL MATHEMATICAL INSTITUTE
SAINT PETERSBURG STATE UNIVERSITY

THE NATIONAL RESEARCH UNIVERSITY — HIGHER SCHOOL OF
ECONOMICS

INTERNATIONAL CONFERENCE

CONSTRUCTIVE NONSMOOTH ANALYSIS
AND RELATED TOPICS

ABSTRACTS

SAINT PETERSBURG
2012



VIIK 519.85
BBK 22.18
K65

K65 KoHCTpyKTHBHBIH HerVIaJAKMii aHAJM3 M CMe:KHble BONpPochl. Te-
3WCHI JIOKJIaI0B MK ayHapoaHoii koHpepermn — CI16.: U3n-Bo CaHKT-
[etepOyprroro yausepcurera, 2012.— 182 c.

ISBN 978-5-9651-0643-1

Hacrosiiee n3ganme coaepKUT T€3UCH OKJIAI0B, TPEACTABICHHBIX Ha Mex-
JIyHapoaHyio KoH(pepeHo «KOHCTpYKTHBHBIA HEMNMAAKU aHaIn3 W CMEKHBIC
Bonpockl» (CNSA-2012), r. Cankr-IlerepOypr, 1823 uronst 2012 1.

TemaTnka KoH(EpeHINN BKIIOYAET B ce0s CIEAYIOMNe BOMPOCHI: KOHCTPYK-
THBHBIE CPEICTBA HEINIA/IKOTO aHAIIN3a, HEMIaKHe 3a/1a4l BAPHAIIMOHHOTO HCUHUC-
JIEHHUs ¥ TEOPHM YNpaBICHHS, 3a[a4l HETIaJKOW MeXaHUKH, HeauddepeHuupye-
Mast ONTUMM3AIINS, TPHIIOKEHHS HETNIaKOTO aHaIN3a, HeIaAKoe MaTeMaTHIeCcKoe
MOJIETUPOBAHNE, 3a]a91 MaTeMaTH4eCKOH AMarHOCTUKH, HETNIaJKUe METO/IBI B Te-
OpUM UTp, HeNHMHEHHbIC YeObIICBCKHE allPOKCHUMALMU U HENIaJKas ONTHMU3a-
1ust. COOPHHUK MPEICTABIISST HHTEPEC JUTS CHELHAINCTOB 110 YKa3aHHBIM 00J1acTIM
HayKH.

Koudepenuust nmposezena npu noaiepxkke Poccuiickoro @onna Oynaamen-
TanbHbIX Mccnenosanuii (mpoekt Ne 12-01-06029-r), HanmonaneHoro uccienosa-
TEeNBCKOTO YHHBEpCcHUTeTa — BpIciieit mkonsl s3xoHoMuky B Huxaem Hosropope.

VJIK 519.85
BBK 22.18

OTtBeTcTBeHHBIE 32 BRITyCK: B. @. [lembstHoB, I I1I. Tamacsa

IHonrorosun opurnnan-makert: I I111. Tamacsn

© Asropsr, 2012
ISBN 978-5-9651-0643-1 © CIIoly, 2012



International Conference

CONSTRUCTIVE NONSMOOTH ANALYSIS
AND RELATED TOPICS

Saint Petersburg, June 18-23, 2012

ORGANIZERS
The Euler International Mathematical Institute
Saint Petersburg State University
The National Research University — Higher School Of Economics

SPONSORED BY
Russian Foundation for Basic Research

Laboratory of Algorithms and Technologies for Networks Analysis,
Nizhniy Novgorod Branch, Russia

Organizers of the conference are: Vladimir F. Demyanov (St. Pe-
tersburg State University), Alexander B. Kurzhanski (Lomonosov Moscow
State University), Nadia Zalesskaya (Euler International Mathematical In-
stitute), Tatiana Vinogradova (Euler International Mathematical Institute),
Lyudmila Polyakova (St. Petersburg State University), Grigoriy Tamasyan
(St. Petersburg State University)

Co-organizers: Panos Pardalos (The National Research University —
Higher School of Economics, University of Florida), Boris Goldengorin (The
National Research University — Higher School of Economics, N. Novgorod
Branch)

The International Program Committee: J.-P. Aubin (France),
M. Balinski (France), F.L. Chernous’ko (Russia), F. Clarke (France), V.F. De-
myanov (Russia), A.D. Ioffe (Israel), F. Giannessi (Italy), J.-B. Hiriart-Urruty
(France), A.B. Kurzhanski (Russia), S.S. Kutateladze (Russia), V.N. Maloze-
mov (Russia), D. Pallaschke (Germany), P. Pardalos (USA), L.A. Petrosyan
(Russia), B.T. Polyak (Russia), R.T. Rockafellar (USA), V.M. Tikhomirov
(Russia), V.N. Ushakov (Russia), Ya.l. Zabotin (Russia).

Invited Speakers: A. Bagirov (Australia), J. Borwein (Australia), J.-
P. Crouzeix (France), G. Di Pillo (Italy), S.I. Dudov (Russia), H. Frankowska
(France), M. Gaudioso (Italy), V.V. Gorokhovik (Belarus), J. Gwinner (Ger-
many), Yu. Ledyaev (USA), A. Lewis (USA), M.M. Mékeld (Finland), R. Mif-
flin (USA) E.A. Nurminski (Russia), A. Maugeri (Italy), A.I. Minchenko
(Belarus), B. Mordukhovich (USA), T.M. Rassias (Greece), G. Stavroulakis
(Greece), A.S. Strekalovski (Russia), M. Thera (France), R. Tichatschke
(Germany), R. Wets (USA), Z.-Q. Xia (China).



4 CONTENTS — COJAEP>KAHNE

CONTENTS — COOEP>XAHWE

Abbasov M.

Adjoint exhausters in extremum conditions . . . . . . . .. .. ... 12
Adilov G., Yesilce L.

B~ '-convex Sets and Functions . . . . ... .. ... .. ...... 14

Adly S., Cibulka R., Outrata J.V.
Quantitative stability of a generalized equation. Application to non-

regular electrical circuits . . . . . . ... Lo L oL 15
Aliawdin P.

Nonsmooth Analysis and Identification of Structures . . . . .. .. 16
Angelov T.

Solvability of Systems of Linear Interval Equations via the Codiffer-

ential Descent Method . . . . . . . .. ... .. ... ... .. 19

Astorino A., Frangioni A., Fuduli A., Gorgone E.
A Nonmonotone Proximal Bundle Method with (Potentially) Con-
tinuous Decisions on Stepsize . . . . . . . ... .. ... ... ... 21
Bagirov A.
Smoothing techniques in nonsmooth optimization and applications 22

Balashov M.

Metric Projection, Weak and Strong Convexity . . . ... ... .. 22
Baskov O.

Dual fuzzy cones . . . . . . ... L 25
Batsyn M., Bychkov 1., Goldengorin B., Pardalos P.

Tolerance-based Algorithm for the Assignment Problem . . . . .. 26
Belitskaia A., Petrosyan L.

Network game of emission reduction . . . . ... ... ... ..., 29
Borwein J.M.

Recent Progress in Maximal Monotone Operator Theory . . . . . . 30

Bot R.I., Grad S.-M.
Approaching the Maximal Monotonicity of Bifunctions via Repre-

sentative Functions . . . . . . ... .. oo oo 31
Bot R.I., Grad S.-M., Wanka G.
Clasical linear vector optimization duality revisited . . . . . . . .. 32

Cherneutsanu E.
On strict h-polyhedral separability of twosets . . . . . . .. .. .. 33



CONTENTS — COAEPKAHUE 5
Chernousko F.

Dynamics and Optimization of Multibody Systems in the Presence

of Dry Friction . . . . . .. ... ... 34
Crouzeix J.-P.

Convex level-sets integration . . . . . . . . . ... .. ... .. ... 36
Demenkov M.

Bilevel programming, Lyapunov functions and regions of attraction 38
Dempe S., Mordukhovich B.S., Zemkoho A.B.

Necessary optimality conditions in pessimistic bilevel programming 40
Dempe S., Zemkoho A.B.

Optimality conditions for bilevel programming problems . . . . . . 41
Demyanov V.F.

Constructive tools in Nonsmooth Analysis . . . .. ... ... ... 42
Di Pillo G., Lucidi S., Rinaldi F.

A derivative-free approach to constrained global optimization based

on non-differentiable exact penalty functions . . . . . . .. ... .. 45
Dmitruk A.

Theorems on covering, on coincidence, the Newton’s iterations, and

the paradox of Zenon . . . . . . ... ... ... ... 46
Dolgopolik M.V.

Nonsmooth problems of Calculus of Variations with a codifferen-

tiable integrand . . . . . ... oL oo 46
Drusvyatskiy D.

Variational analysis with smooth substructure . . . . . . . ... .. 49
Dudov S.1.

On Systematization of the Problems for Estimations of Convex Com-

pact Sets by the Balls . . . . . ... ... ... ... ..., ... 49
Dzalilov Z., Zarei M., Bagirov A., Islam M., Kannourakis G.

Gene selection and cluster validation analysis of a microarray data

set from SCID-mice liver infected with a new strain of MHV 51
Erohin V.I.

Nonsmooth Analysis as a Tool for Matrix Correction of Improper

Linear Programming Problems (in Russian) . . . ... .. ... .. 51
Faraci F., Iannizzotto A.

Non-smooth variational methods for a Dirichlet problem with one-

side growth condition . . . . . . ... oL oL oL 54
Farkhi E.

The Directed Subdifferential and applications . . . . . .. ... .. 55



6 CONTENTS — COJAEP>KAHNE

Fuduli A., Gaudioso M., Nurminski E.A.

A bundle method for nonconvex nonsmooth minimization . . . . . 56
Gaudioso M.

Cutting plane-based methods for convex minimization . . . . . .. 56
Georgiev P.G., Sdinchez-Gonzdlez L., Pardalos P.

Reproducing Kernel Banach Spaces and applications . . . . . . .. 57

Giannessi F., Mastroeni G.

On the scalarization of some variational problems . . . ... . .. 57
Goldengorin B.

Data Correcting Algorithms in Networks Optimization . . . . . . . 58
Goncharov V. V., Pereira F.F.

Applications of Proximal Analysis to Regularity of a kind of

Marginal Function . . . . .. .. ... o000 60

Gorokhovik V. V.
Vector Optimization Problems with Non-solid Positive Cone: Scalar-

ization and First and Second Order Optimality Conditions . . . . . 61
Gorokhovik V. V., Starovoitava M.A.
Primal exhausters of positively homogeneous functions . . . . . . . 63

Grigorieva X.
The problem of separating players into two coalitions with non-

smooth analysis . . . . . .. ... ... L L 66
Gubar E., Kumacheva S.

Evolutionary Model of Tax Auditing . . . . ... ... ... . ... 67
Gwinner J.

Approximation and Regularization Methods in Nonsmooth Mechanics 69
Hiriart-Urruty J.-B.
A Variational Approach of the Rank Function . . . . ... ... .. 72

Tannizzotto A., Marano S.A., Motreanu D.
Constant-sign and nodal solutions for a differential inclusion via non-

smooth analysis . . . . . . .. ... ... 73
Igolkin V.N., Mamochev V.A.

Implementation of statistical methods of classification . . .. . .. 74
Ioffe A.

Regularity in Variational Analysis . . . . . ... ... ... ... .. 76
ITonescu I.R., Lupascu O., Oudet E.

Modeling ductile fracture with DVDS . . . . . . ... .. ... ... 76

Ipatov E., Lukin D., Palkin E.
Simulation of diffraction structure for wave fields in focusing areas 77



CONTENTS — COJAEP>KAHNE 7

Ipatova V.

Identification Problems for a 3D Ocean Model . . . . . . .. .. .. 80
ITvanov G.E.

On Well Posed Best Approximation Problems for a Nonsymmetric

Seminorm . . . . .. .. e e e e 83
Jofré A.

Nonsmoothness in the Identification and Evolution of Equilibrium . 86
Kamenetskiy V.

Generalized gradient method for control system stabilization . . . . 86
Karelin V. V.

Exact penalties in a multipoint problem for ordinary differential

equations. . . . ... 89
Koldanov A., Koldanov P., Kalyagin V., Pardalos P.

Optimality of the statistical procedure of the market graph construc-

tion . . . . 91
Kosolap A.

The method of quadratic regularization in nonsmooth global opti-

mization . . . . ... 93

Kostyunin S., Shevkoplyas E.
Simplification of Integral Payoffs in Differential Games with Random

Duration . . . . . . . ..o 94
Koulaguin V. V.

Maximally robust control under uncertainty conditions . . . . . . . 95
Kruger A.Y.

About Extremality, Stationarity and Regularity of Collections of Sets 99

Kure W.
Order subdifferentials and optimization . . . . . . . ... ... ... 102

Kurzhanski A.B.
On Computation Methods for Set-Valued solutions to Problems of

Dynamics and Control . . . . . ... ... ... ... . 104
Kutateladze S.S.
Nonstandard Tools for Nonsmooth Analysis . . . . ... ... ... 104

Laptin Yu.P., Bardadym T.A.
Some Approaches for Construction Exact Auxiliary Functions in
Optimization Problems . . . . . .. . ... ... .. ......... 106

Lassonde M., Jules F.
Subdifferential estimate of the directional derivative and optimality
criterion . . . ... oL 109



8 CONTENTS — COJAEP>KAHNE

Ledyaev Y.S.

Nonsmooth Analysis on Smooth Manifolds . . . . . . ... .. ... 110
Lewis A.

Active sets and nonsmooth geometry . . . . . ... ... ... ... 112

Lépez-Cerdda M.
Small survey on some recent contributions to subdifferential calculus 112

Mdkeld M.M., Karmitsa N., Bagirov A.
Numerical Methods for Nonsmooth Optimization . . . .. ... .. 113

Malozemov V.N.
Nonlinear Chebyshev approximations and nonsmooth optimization 116

Maugeri A., Raciti F.
On Existence Theorems for Monotone and Nonmonotone Variational

Inequalities . . . . . . .. L 117
Meng K.W., Yang X.Q.
Optimality Conditions via Exact Penalty Functions . . . . . . . .. 117

Mifflin R., Sagastizabal C.
A first step in designing a VU-algorithm for nonconvex minimzation 118

Minchenko L.
On Differential Properties of Value Functions . . . .. ... .. .. 120

Mordukhovich B.S., Rockafellar R.T.
Second-Order Variational Analysis And Stability In Optimization . 122

Murzabekova G.Y.

Implicit Function Theorem in the Nonsmooth Analysis . . . . . . . 123
Myshkov S.K.

Minimax solution of a singular perturbed control problem under

incomplete information . . . . . ... ... oL L. 125

Norkin V., Wets R.
Strong graphical LLN for random outer semicontinuous mappings
and its applications in stochastic variational analysis . . . . . . .. 128

Pallaschke D., Urbariski R.
Quasidifferential Calculus and Minimal Pairs of Compact Convex Sets129

Pardalos P.
Approximations for an NP-hard Min-Max Coverage Problem in

Wireless Sensor Networks . . . . . .. .. ... ... ... ... .. 131
Parilina E.
Cooperation in Dynamic Games with Stochastic Payoffs . . . . . . 131

Pena J., Roshchina V.
A Complementarity Partition Result for Multifold Conic Systems . 133



CONTENTS — COAEPKAHUE 9
Petrosyan L., Seryakov I.
An algorithm for constructing the characteristic function in a assy-
metric network game . . . . ... L. oL oL 133

Polovinkin E.

On Differentiation of Set-Valued Functions and Differential Inclusions134

Polyakova L.

One problem of global optimization . . . . . .. ... ... ... ..
Proudnikov I.

To a Problem of Equivalent Substitution of a Control System

Proudnikov 1.
Calculation of a Biexhauster for a Lipschitz Function . . . . . . ..

Pyrkova O.
Third-order longitudinal correlation moments in the intermittency
model . . ... e

Rassias T.M.
On Some Major Trends in Mathematics . . . . .. ... ... ...

Rockafellar R.T.
Applying Variational Analysis to Stablility Issues in Economics

Romanovsky J. V.
The Kelly Cutting Plane Method in Solving Minimax Problems . .

Ruziyeva A., Dempe S.
Optimality conditions in nondifferentiable fuzzy optimization

Sakbaev V.
On variational description of the trajectories of averaging dynamical
SEIIGTOUPS « « v v v v v v e e e e e e e e e e e e e e e

Sedakov A.
Dynamic Network Games with Changing Link Costs . . . . . . ..

Sergeeva A., Bure V.
Choice of service model in the presence of various policies and desired
delays in the customer order fulfillment . . . . . . ... ... .. ..
Singh V.
Optimality Conditions and Duality for Nonsmooth Multiobjective
Semi-Infinite Programming Problems with Support Functions under
Generalized (C,a, p,d)-convexity . . . . . ... . ... ... ....

Shevkoplyas E., Gromov D.
Differential Games with Random Duration and a Composite Cumu-
lative Distribution Function . . . . . . ... ... ... ... ....



10 CONTENTS — COJAEP>KAHNE

Slesar N.
On one maximum robustness control problem . . . ... ... ... 151

Stavroulakis G.E., Drosopoulos G.A., Stavroulaki M.E.
Nonsmooth computational mechanics. Applications on masonry and

steel structures . . . . .. ... L oL o 155
Stetsyuk P.
Shor’s acceleration for Polyak’s subgradient method (in Russian) . 157

Strekalovsky A.
Non-differentiable Optimization Problems with Hidden Non-convex

Structures . . . . . ... 160
Sukach M.P.
On a method of solving a bilevel optimization problem . . . . . .. 161

Sukhorukova N., Ugon J.
Characterization theorem for best polynomial spline approximation
with free knots . . . . . . . ... 163

Tamasyan G.Sh.
Direct methods in the simplest variational problem in the parametric

form . . ... 164
Théra M.

Implicit Multifunctions Theorems: recent developments . . . . . . . 167
Tikhomirov V.

Nonlinear extremal problems and approximation theory . . . . .. 168
Uderzo A.

Quantitative Semicontinuity Properties of Variational Systems with

Application to Parametric Optimization . . . ... ... ... ... 169

Ugon J., Bagirov A.

Solving Piecewise Linear Programming problems using codifferentials 170
Urbaniski R., Grzybowski J., Pallaschke D.

Reduction of upper exhausters . . . . . ... ... ... ... .... 171

Ushakov V.N., Uspenskii A.A., Lebedev P.D.
Nonsmooth Analyze Methods for Constructions of Differential
Games and Control Problems Solutions Approximations . . . . . . 171

Vinogradova T., Pupysheva J.
Numerical solution for minimax problems . . ... ... ... ... 173

Weber G., Kuter S., Kerimov A., Temogin B., Kirim E.
Prediction of Network Dynamics under Various Time and Uncertain-
ty Assumptions. Investigations in Education, Finance, Economics,
Biology and Medicine - Recent Contributions Supported by Opti-
mization . . . . ... oL e 174



CONTENTS — COJAEP>KAHNE 11

Wets R.
Smoothness Versus Nonsmoothness in the Modeling of Economic
Equilibrium: the Need for a New Paradigm . . . . . ... ... ... 175
Xia Z., Lin S.
Some Results on the Equivalence of Demyanov Difference and
Minkowski Difference . . . . . . . . ... 175

Zaffaroni A.
Conically equivalent convex sets and applications . . . . .. .. .. 176

Zhurbenko N.
Space Transformation in Quasi-Newton Methods and Methods of
Conjugate Directions (in Russian) . . . . . . . ... ... ... ... 177
AUTHOR INDEX — ABTOPCKUW YKA3ATEJIb ........... 180





