Prof. RNDr. Martin Kruzik, Ph.D., DSc.

Institute of Information Theory

and Automation (UTIA)
Czech Academy of Sciences
Pod vodérenskou vézi 4
182 00 Praha 8

Czech Republic

Education/Career

2023

2018

2014

2007

2006

1997

1993

e-mail: kruzik@utia.cas.cz
web: http://staff.utia.cas.cz/kruzik
phone: +420-266-052-395

Full Professor of Mathematics (appointed by the Presi-
dent of the Czech Republic on May 18)

Doctor of Sciences, Czech Academy of Sciences

Habilitation in mathematical analysis, Charles Univer-
sity, Prague, Czech Republic

Privatdozent (Priv.-Doz.) in mathematics, Technical
University, Munich, Germany

Habilitation in mathematics (Dr. habil.), Technical Uni-
versity, Munich, Germany

Ph.D. in mathematics, Charles University, Prague
Dissertation:  Oscillations, Concentrations and Mi-
crostructure Modeling

(advisor: prof. Tomds Roubicek)

M.Sc. in mathematics, Charles University, Prague
Thesis: Variational Methods in Multipolar Elasticity
(advisor: prof. Jindfich Necas)

Scientific interests/background

calculus of variations, convex compactifications, mathematical and numerical modeling in ma-
terial science, nonlinear elasticity, magnetoelasticity, optimal control theory, partial differential
equations, relaxation methods in the calculus of variations and optimal control theory, Young

measures and their generalizations

Work experience

10/1993-now

Institute of Information Theory and Automation,
Academy of Sciences of the Czech Republic, Prague, since
2004 head of the Department of Decision-Making Theory



Department of Physics, Faculty of Civil engineering,
04/2005-now Czech Technical University, Prague, research associate
(part time)

Center of Advanced European Studies and Research (cae-

2000 and 2002 sar), Bonn, Germany, research associate

Center of Mathematical Sciences, University of Technol-

2001 ogy, Munich, Germany, research associate
10/1998- Max-Plack-Institute for Mathematics in the Sciences,
09/1999 Leipzig, Germany, postdoctoral associate
School of Mathematics, University of Minnesota, Min-
10/1997— . . e .
neapolis, postdoctoral associate and visiting assistant
03/1998
professor
09/1996— Institute for Mathematics and Its Application, University
06/1997 of Minnesota, Minneapolis, Fulbright’s fellow

Teaching Experience

2 Be. students, 5 diploma students, 2 Ph.D students
Member of the doctoral committee 4F11 (Mathematical modeling) at the Faculty of Math-
ematics and Physics, Charles University.

Participation at Selected Grant projects

e 2022-2023 Rigorous derivation of linearized models in thermomechanics. AV CR-DAAD
(German PI: Prof. M. Friedrich) (Czech PI)

e 2022-2023 Modeling, analysis, and simulation of magnetoelastic materials. MSMT-WTZ
(Austria) (Austrian PI Dr. M. Ruggeri) (Czech PI)

e 04/2021-03/2024 Scales and shapes in continuum thermomechanics. GACR-FWF (Aus-
trian PI Prof. U. Stefanelli) (Czech PI)

e 2021-2022 Model reduction and optimal control in thermomechanics. MSMT-WTZ (Aus-
tria) (team member)

e 2020-2022 Hadamard-in-the-mean: a new and useful class of inequalities in the calculus
of variations. Royal society international joint project (Czech PI) (GB PI: Prof. J. Bevan,
U of Surrey)

e 2019-2020 Mathematical Frontiers in Large Strain Continuum Mechanics MSMT-WTZ
(Austrian PI: Prof. E. Davoli) (Czech PI)

e 2020-2021 Solving nonconvex calculus of variations problems with the Lasserre hierarchy.
MSMT mobility (French PI: Prof. D. Henrion) (Czech PI)



2019-2021 Large Strain Challenges in Materials Science GACR-FWF (Austrian PI: Prof.
E. Davoli) (Czech PI)

2018-2020 Localization phenomena in shape memory alloys: experiments & modeling
GACR (CoPI)

2017-2019 Advanced mathematical methods for dissipative evolutionary systems GACR
(PI)

2016-2017 Non-interpenetration of matter and discrete-to-continuum passages in nonlin-
car elasticity. AV CR-DAAD (German PI: Prof. A. Schlomerkemper) (Czech PI)

2016-2017 Thermomechanics of Solids: Modeling, Analysis, and Simulations, MSMT-
WTZ (Austrian PI: Prof. U. Stefanelli) (Czech PI)

2016-2018 Variational structures in thermomechanics of solids GACR-FWF (Austrian PI:
Prof. U. Stefanelli) (Czech PI)

2014-2016 Experimentally justified multiscale modeling of shape memory alloys GA CR
(CoPI)

2013-2014 Semidefinite programming for nonconvex problems of calculus of variations and
optimal control AVCR-CNRS (French PI: Prof. D. Henrion) (Czech PI)

2013-2015 Computational modeling of damage and transport processes in quasi-brittle
materials GA CR (team member)

2013-2014 Integral functionals: Weak lower semicontinuity along oscillating/concentrating
sequences under differential constraints, AV CR-DAAD (German PI: Dr. S.Kromer)
(Czech PI)

2012-2015 A mechanism of ultra-fine substructure formation induced by severe plastic
deformation GA CR (team member)

2012-2014 Variational and numerical analysis in nonsmooth mechanics, GA CR (team
member)

2011-2013 Computational and theoretical methods for nonlinear material models with
uncertain parameters, GA CR (team member)

2010-2014 Modern mathematical and computer models for inelastic processes in solids,

GA CR (CoPI)

20092011 Analysis of rate-independent elasto-plasticity and applications in biomechan-
ics, Royal society international joint project (GB PI: Prof. J. Zimmer, U of Bath) (Czech
PI)

20082011 Nonsmooth and set-valued analysis in mechanics and thermomechanics GA
AV CR (team member)

2004-2008 Multi-scale modelling and characterisation for phase transformations in ad-
vanced materials - MULTIMAT, Marie Curie Research Training Network (team member)

3
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[1] M. Kruzik, T. Roubicek: Mathematical Methods in Continuum Mechanics of Solids.
(Interaction of Mech. and Math. Series) Springer, Switzerland, 2019, pp.i-xiii, 1-
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[13] Adaptive approximation algorithm for relaxed optimization problems (with T.
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(Eds. M. Feistauer et al.) Springer, Berlin, 2004, pp. 605-614.
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continuity of integral functionals. (with I. Fonseca) ESAIM Control Optim. Calc. Var.
16 (2010), 472-502.

[45] Rate-independent processes with linear growth and time-dependent boundary condi-
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[47] Crystal plasticity model of shear and kink bands - energetic approach. (with J. Kra-
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[48] Variational model for martensitic thin films and its numerical treatment. (with
G. Pathd). Technische Mechanik 30 (2010), 203-210.

[49] On an extension of the space of bounded deformations. (with J. Zimmer). Zeit. Anal-
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[50] Model of structural fragmentation induced by high pressure torsion. (with J. Kra-
tochvil and R. Sedlacek). Rev. Adv. Mat. Sci. 25 (2010), 88-98.

[51] Quasiconvexity at the boundary and concentration effects generated by gradients.
ESAIM Control Optim. Calc. Var. 19 (2013), 679-700.

[52] Instability origin of subgrain formation in plastically deformed materials. (with
J. Kratochvil and R. Sedlacek). Int. J. Engrg. Sci. 48 (2010), 1401-1412.

[53] A macroscopic model for magnetic shape-memory single crystals. (with U. Ste-
fanelli and A.-L. Bessoud). Zeit. Angew. Math. Phys. 64 (2013), 343-359. DOI
10.1007/s00033-012-0223-y

[54] Delamination and adhesive contact models and their mathematical analysis and nu-
merical treatment. (with T. Roubicek and J. Zeman) In: Math. Methods & Models in
Composites (Ed. V. Manti¢), World Scientific, 2013, ISBN: 978-1-84816-785-8, pp. 349—
400.

[55] An efficient approach to the numerical solution of rate-independent problems with
nonconvex energies. (with S. Bartels). Multiscale Modeling & Simulation 9 (2011), 1276~
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[56] Young measures supported on invertible matrices. (with B. Benesovéd and G. Pathd).
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[57] A thermodynamically-consistent mesoscopic model of the ferro/paramagnetic transi-
tion. (with B. Benesova and T. Roubicek). Zeit. Angew. Math. Phys. 64 (2013), 1-28.
DOI 10.1007/s00033-012-0236-6.

[58] Oscillations and concentrations in sequences of gradients up to the boundary. (with
S. Kromer). J. Convex Analysis 20 (2013), 723-752.

[59] Finite element approximation for time-dependent diffusion with measure-valued data.
(with T.I Seidman, M.K. Gobbert, and D.W. Trott). Num. Math. 122 (2012), 709-723.
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[60] Modelling of wheat-flour dough mixing as an open loop hysteretic process. (with
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[61] Sequential weak continuity of null Lagrangians at the boundary. (with A. Kalamajska
and S. Krémer). Cale. Var. PDE 49 (2014), 1263-1278.

[62] Energetic approach to large strain gradient crystal plasticity. (with J. Kratochvil).
Acta Polytechnica 52(6) (2012), 1-14.

[63] Domain patterns and hysteresis in phase-transforming solids: analysis and numerical
simulations of a sharp interface dissipative model via phase-field approximation. (with
A. DeSimone). Networks Heterog. Media 8 (2013), 481-499. doi:10.3934/nhm.2013.8.481

[64] Modeling of thin martensitic films with nonpolynomial stored energies. (with J. Zim-
mer). In: Recent Trends in Dynamical Systems - Springer Proceedings in Mathematics
and Statistics 35 (eds. A. Johann, H.-P. Kruse, F. Rupp, S. Schmitz), Springer, 2013,
pp. H87-608.

[65] A mesoscopic thermomechanically-coupled model for thin-film shape-memory alloys
by dimension reduction and scale transition. (with B. Benesova and G. Pathé). Contin-
uum Mech. Thermodyn. 26 (2014), 683—713. doi: 10.1007/s00161-013-0323-8.

[66] Quasistatic adhesive contact delaminating in mixed mode and its numerical treat-
ment. (with C. Panagiotopoulos and T. Roubicek). Math. Mech. Solids 20 (2015),
582-599.

[67] Characterization of gradient Young measures generated by homeomorphisms in the
plane. (with B. Benesova) ESAIM Control Optim. Calc. Var. 22 (2016), 267-288. DOI:
http://dx.doi.org/10.1051/cocv/2015003.

[68] Existence results for incompressible magnetoelasticity. (with. U. Stefanelli and J. Ze-
man).Discrete Cont. Dyn. Systems 35 (2015), 2615-2623.

[69] A-quasiconvexity and weak lower semicontinuity of integral functionals. (with
J. Krémer, S. Kromer, and G. Path6) Adv. Calc. Var. 10 (2017), 49-67. DOI:
10.1515/acv-2015-0009.

[70] Plastic deformation treated as material flow through adjustable crystal lattice. (with
P. Minakowski, J. Hron, J. Kratochvil, J. Malek) IOP Conf. Series: Materials Science
and Engineering 63 (2014) 012130 doi:10.1088/1757-899X/63,/1,/012130.
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[71] Boundary effects and weak* lower semicontinuity for signed integral functionals on
BV. (with B. Benesovéd and S. Kromer). ESAIM Control Optim. Calc. Var. 21 (2015),
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[72] Quasistatic evolution of magnetoelastic thin films via dimension reduction. (with U.
Stefanelli and C. Zanini). Preprint arXiv:1405.6887 Disc. Cont. Dyn. Systems 35 (2015),
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[73] Computations of quasiconvex hulls of isotropic sets. (with S. Heinz) J. Convez Anal.
24 (2017), 477-492.

[74] A crystal plasticity model for a formation of a deformation band structure. (with
J. Kratochvil) Phil. Mag. 95 (2015), 3621-3639.

[75] A sharp interface evolutionary model for shape memory alloys. (with H. Kniipfer).
Zeit. Angew. Math. Mech. 96 (2016), 1347-1355.

[76] Statistically motivated model of mechanisms controlling evolution of deformation
band substructure. (with J. Kratochvil) Int. J. Plasticity 81 (2016), 196-208.

[77] Semi-definite relaxations for optimal control problems with oscillation and concen-
tration effects. (with M. Claeys and D. Henrion) ESAIM Control Optim. Calc. Var. 23
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[78] Computational modeling of magnetic hysteresis with thermal effects.  (with
J. Valdman) Mathematics and Computers in Simulation 145 (2018), 90-105.
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[80] Generalized W'-Young measures and relaxation of problems with linear growth.
(with M. Baia and S. Kromer). SIAM J. Math. Anal. 50 (2018), 1076-1119.

[81] On the existence of minimisers for strain-gradient single-crystal plasticity. (with
K. Anguige and P. Dondl) Zeit. Angew. Math. Mech. 98 (2018), 431-447. DOL
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[82] Weak lower semicontinuity by means of anisotropic parametrized measures. (with
A. Kalamajska and S. Kromer) Preprint arXiv:1704.00368. Trends in Applications of
Mathematics to Mechanics (eds.: E. Rocca, U. Stefanelli, L. Truskinovsky, and A. Vis-
intin), Springer INdAAM Series 27, Springer Cham, Switzerland (2018), pp. 23-52.

[83] On the passage from nonlinear to linearized viscoelasticity. (with M. Friedrich)
Preprint arXiv:1705.06438. SIAM J. Math. Anal. 50 (2018), 4426-4456.

[84] A note on locking materials and gradient polyconvexity. (with B. Benesovd and
A. Schlémerkemper). Preprint arXiv:1706.04055. Math. Mod. Meth. Appl. Sci. (M3AS)
28 (2018), 2367-2401. https://doi.org/10.1142/S0218202518500513 .



[85] Quasistatic elastoplasticity via Peridynamics: existence and localization. (with
C. Mora-Corral and U. Stefanelli) Preprint arXiv:1711.03870. Continuum Mech. Ther-
modyn. 30 (2018), 1155—1184. DOI: 10.1007/s00161-018-0671-5

[86] A phase-field approach to Eulerian interfacial energies. (with D. Grandi, E. Mainini,
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[88] A model of microstructure evolution in metals exposed to large strains. (with J.
Kratochvil). Acta Phys. Polonica A 134 (2018), 753-756.

[89] Gradient polyconvexity in evolutionary models of shape memory alloys. (with
P. Pelech and A. Schlomerkemper). J. Optim. Th. Appl. 184 (2020), 5-20.
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[90] Interfacial polyconvex energy-enhanced evolutionary model for shape memory alloys.
(with M. Frost and J. Valdman) Math. Mech. Solids 24 (2019), 2619-2635.

[91] Quasistatic evolution for dislocation-free finite plasticity. (with D. Melching and
U. Stefanelli). ESAIM Control Optim. Calc. Var. 26 (2020), article No. 123. (23
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[92] Derivation of von Karman plate theory in the framework of three-dimensional vis-
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[93] Numerical approximation of von Kdrman viscoelastic plates. (with M. Friedrich and
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