
MMMA-2015

WE ARE DELIGHTED TO ANNOUNCE THE

4th International Conference on Matrix Methods in Mathemat-

ics and Applications, MMMA-2015, which will be held from 

24th to 28th August, 2015 at Skolkovo Institute of Science and 

Technology,  located near Moscow in Russia. Sunday, August 23 

and Saturday, August 30. During this conference we will have 

a special event in honor of 60-th anniversary of Prof. Eugene 

Tyrtyshnikov.

INVITED SPEAKERS INCLUDE:

Chistoph Schwab (ETH Zurich)

Andrzej Cichocki (Brain Science Institute, RIKEN Lab)

Gunnar Martinsson (UC Boulder)

Paul Van Dooren (UCLouivan)

Jacob White (MIT)

Denis Zorin (NYU Courant)

André Uschmajew (Uni. Bonn) 

Sergey Kabanikhin (ICM MG SO RAS)

Valery Ilin (ICM MG SO RAS)

 The conference is sponsored  
by Huawei companywww.skoltech.ru

4th International Conference on Matrix Methods 
in Mathematics and Applications (MMMA-2015) 

August 24-28, 2015 matrix.inm.ras.ru/mmma-2015/

e-mail:events@skoltech.ru 
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Talks:

Activity:

Plenary talks

Special event

Section talks

Free Time

Shared section

Transfer

Meals:

Coffee break

Lunch

Banquet

9.00 - 9.30
9.30 - 10.10
10.10 - 10.50
10.50 - 11.30
11.30 - 12.00
12.00 - 12.30 M.J. de la Puente
12.30 - 13.00 S.Sergeev
13.00 - 13.30 O.Markova
13.30 - 14.00 Mikhail Khrystik
14.00 - 15.00
15.00 - 15.40
15.40 - 16.20
16.20 - 17.00
17.00 - 17.30
17.30 - 18.00 N.Costa
18.00 - 18.30 A.Voynov
18.30

August 24, Monday
Registration and Greetings

N.Krivulin
P.G.Martinsson

A.Cichocki
Coffee break

A.Novikov
S.Suetin

V.Kazeev
Lunch

J.K.White
Ch.Schwab
V.Protasov

Coffee break
S.Dolgov

M.Litsarev
Transfer

9.00 - 9.30
9.30 - 10.10
10.10 - 10.50
10.50 - 11.30
11.30 - 12.00
12.00 - 12.30 B.Bakhadly H.Walach A.Fonarev
12.30 - 13.00 N.Ostroukhova S.Goreinov E.Frolov
13.00 - 13.30 S.Furtado D.Zheltkov L.Muravleva
13.30 - 14.30
14.30 - 16.30
16.30 - 19.30
20.00

August 25, Tuesday
Morning coffee

M.Thess
K.Vorontsov
V.Lyashev

Coffee break

Lunch
Special event for E.E. Tyrtyshnikov

Banquet
Transfer

9.00 - 9.30
9.30 - 10.10
10.10 - 10.50
10.50 - 11.30
11.30 - 12.00
12.00 - 12.30 V.Chugunov
12.30 - 13.00 A.Abdikalykov
13.00 - 13.30 C. Di Fiore
13.30 - 14.00 T.Saluev
14.00 - 15.00
15.00 - 15.40
15.40 - 16.20
16.20 - 17.00
17.00 - 17.30
17.30 - 18.00 I. Kaporin S. Stavtsev A.Mennouni
18.00 - 18.30 A.Maksaev A.Mikhalev A.Aoufi
18.30

August 26, Wednesday
Morning coffee

V.Ilin
I.Sofronov

 P.Vabishchevich
Coffee break

A.Tsupak
O.Ergül

M.Botchev
M.Rakhuba

Lunch
D. Zorin

P. Van Dooren
Y. Shitov

Coffee break

Transfer

9.00 - 9.30
9.30 - 10.10
10.10 - 10.50
10.50 - 11.30
11.30 - 12.10
12.10 - 13.00
13.00

August 27, Thursday
Morning coffee

D.O.Logofet
N.Mastronardi
A.Uschmajew
V.Sergeichuk

Lunch
Free Time

9.00 - 9.30
9.30 - 10.10
10.10 - 10.50
10.50 - 11.30
11.30 - 12.00
12.00 - 12.30 M.Efimov S.Wolf D.Sushnikova
12.30 - 13.00 A.Guterman S.Cipolla E.Muravleva
13.00 - 13.30 M.Budrevich A.Chertkov D.Bianchi
13.30 - 14.00 V.Kushel - A.Rodomanov
14.00 - 15.00
15.00 - 15.40
15.40 - 16.20
16.20 - 17.00
17.00 - 17.30
17.30 - 18.00 M.Tyaglov S.Matveev V.Lebedev
18.00 - 18.30 K.Taranin D.Kolesnikov I.Ostanin
18.30

August 28, Friday
Morning coffee

S.Kabanikhin
Y.Eidelman

L.Knizhnerman
Coffee break

Lunch
M.Akian
A.Yagola

A.Aptekarev
Coffee break

Transfer

A.Shapeev

Program
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4th International Conference on Matrix Methods 
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9.00 - 9.20 Registration  
9.20 - 9.30 Greetings  
9.30 - 10.10 Nikolai Krivulin 
  Solution of a Tropical Optimization Problem Using Matrix Sparsification

10.10 - 10.50 Per-Gunnar Martinsson 
  Randomized methods for accelerating matrix factorizations  
  and structured matrix computations

10.50 - 11.30 Andrzej Cichocki 
  Tensor/Matrix Decompositions and Tensor Networks for Linked 
  Multiway Component Analysis and Big Data Processing  

11.30 - 12.00 Coffee break  
12.00 - 12.30 María Jesús de la Puente  
  Matrices commuting with a given normal tropical matrix 
12.00 - 12.30 Alexander Novikov, Dmitry Podoprikhin,  
  Anton Osokin, Dmitry Vetrov 
  Tensorizing Neural Networks

12.30 - 13.00  Sergey Sergeev, Ján Plavka 
  Characterizing matrices with X-simple image eigenspace in tropical semirings

12.30 - 13.00 Sergey Suetin  
  Limit zero distribution of Hermite–Padé polynomials and efficient  
  analytic continuation of power series

13.00 - 13.30 Olga Markova, Alexander Guterman, 
  Volker Mehrmann 
  Lengths of quasi-commutative pairs of matrices

13.00 - 13.30 Mikhail Botchev  
  A nested Schur approach for mesh-independent preconditioning  
  in time-domain photonics modeling

13.30 - 14.00 Vladimir Kazeev, Christoph Schwab 
  Quantized tensor-structured finite elements for secondorder  
  elliptic PDEs in two dimensions

14.00 - 15.00 Lunch  
15.00 - 15.40 Jacob K. White, Jorge Villena, 
  Athanasios Polymeridis, Luca Daniel, Richard Zhang 
  Voxelized Geometries, Volume Integral Equations,  
  and the Reemergence of FFT-based Sparsification

15.40 - 16.20 Christoph Schwab 
  Covariance regularity and H-matrix approximation for rough random fields 

16.20 - 17.00 Vladimir Protasov 
  Spectral simplex method

17.00 - 17.30 Coffee break  
17.30 - 18.00 Natalia Costa 
  Non-Hermitian Hamiltonians in Quantum Mechanics 
17.30 - 18.00 Sergey Dolgov 
  On parallelization of alternating linear schemes for lowrank  
  high-dimensional optimization

18.00 - 18.30 Andrey Voynov 
  Invariant polyhedra of linear operators and the Černy

18.00 - 18.30 Mikhail Litsarev, Ivan Oseledets 
  “Inflated domain” method for the Schrödinger equation in free space  
18.30  Transfer  
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4th International Conference on Matrix Methods 
in Mathematics and Applications (MMMA-2015) 

August 24-28, 2015

9.00 - 9.30 Morning coffee 
9.30 - 10.10 Michael Thess 
  Approximation Framework for Combined Recommendations  
  and Price Optimization

10.10 - 10.50 Konstantin Vorontsov 
  Regularized Matrix Factorization for Topic Modeling of Text Collections

10.50 - 11.30 Vladimir Lyashev 
  Mathematical Problems in Wireless Communications  

11.30 - 12.00 Coffee break  
12.00 - 12.30 Bakhad Bakhadly  
  Orthogonality graphs of subsets of matrices with special properties 

12.00 - 12.30 Hanna Walach, Emil Kieri, Christian Lubich 
  Discretized dynamical low-rank approximation in thepresence  
  of small singular values

12.00 - 12.30 Alexander Fonarev 
  Rectangular Maximal-Volume Concept for Cold Start Problem  
  in Collaborative Filtering

12.30 - 13.00  Natasha Ostroukhova 
  Hamiltonian sets of polygonal paths in simple assembly graphs

12.30 - 13.00 Sergei Goreinov  
  Kolmogorov’s criterion and best C-norm multivariate approximation

12.30 - 13.00 Evgeny Frolov, Ivan Oseledets  
  Tensor decompositions in recommender systems -  
  how and why it works

13.00 - 13.30 Susana Furtado, Maria Isabel Bueno, Froilan Dopico 
  Linearizations of Hermitian matrix polynomials preserving  
  the sign characteristic

13.00 - 13.30 Dmitry Zheltkov, Eugene Tyrtyshnikov  
  Global optimization based on tensor train representation

13.00 - 13.30 Larisa Muravleva 
  A bi-projection method for numerical modeling of viscoplastic  
  Bingham medium flows

14.00 - 14.30 Lunch  
14.30 - 16.30 Special event for E.E. Tyrtyshnikov
16.30 -19.30 Banquet
20.00  Transfer  

August 25, Tuesday
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9.00 - 9.30 Morning coffee 
9.30 - 10.10 Valery Ilin 
  On the Multi-Preconditioned Methods in Krylov Subspaces

10.10 - 10.50 Ivan Sofronov, Nikolai Zaitsev 
  Transparent boundary conditions for anisotropic transversally 
  heterogeneous media

10.50 - 11.30 Petr Vabishchevich 
  Numerical solution of problems for a space-fractional diffusion equation

11.30 - 12.00 Coffee break  
12.00 - 12.30 Vadim Chugunov, Khakim Ikramov  
  A complete solution of the permutability problem for Toeplitz  
  and Hankel matrices 

12.00 - 12.30 Aleksei Tsupak, Yuri Smirnov, Mikhail Medvedik 
  1D+2D+3D Diffraction Problems: Integral Equations, Matrices, and Applications

12.30 - 13.00  Abdikozha Abdikalykov, Khakim Ikramov 
  Unitary automorphisms of the spaces of Toeplitz, Hankel, and (T+H)-matrices

12.30 - 13.00 Özgür Ergül, Barışcan Karaosmanoğlu, Can Önol 
  Electromagnetic Optimizations Using Heuristic Algorithms Combined  
  With the Ordinary and Approximate Forms of the Multilevel Fast  
  Multipole Algorithm

13.00 - 13.30 Carmine Di Fiore, Francesco Tudisco, Paolo Zellini 
  Lower triangular Toeplitz systems and the sequence of Bernoulli numbers

13.00 - 13.30 Alexander Shapeev  
  Perspectives of low rank approximation in molecular modelling

13.30 - 14.00 Tigran Saluev 
  Structure of operator norms

13.30 - 14.00 Maxim Rakhuba, Ivan Oseledets 
  Grid-based electronic structure calculations: the tensor decomposition approach

14.00 - 14.30 Lunch  
15.30 - 15.40 Denis Zorin
15.40 – 16.20 Paul Van Dooren 
  Generalized Fiedler pencils and their numerical stability

16.20 – 17.00 Yaroslav Shitov 
  Nonnegative rank depends on the field

17.30 – 18.00  Igor Kaporin 
  Deterministic bounds on the restricted isometry in compressed sensing matrices

17.30 – 18.00 Stanislav Stavtsev, Vadim Chugunov 
  Block LU preconditioner for some integral equation

17.30 – 18.00 Abdelaziz Mennouni 
  On numerical range and numerical radius for some integral operators

18.00 – 18.30 Artem Maksaev 
  The characterization of operators preserving scrambling index  
  for matrices over semirings

18.00 – 18.30 Alexander Mikhalev 
  Rectangular submatrices of maximum volume and its applications

18.00 – 18.30 Asdin Aoufi, Gilles Damamme 
  Parallel explicit/implicit computing of multidimensional TiC  
  combustion synthesis using openmp
18.30  Transfer  

August 26, Wednesday
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4th International Conference on Matrix Methods 
in Mathematics and Applications (MMMA-2015) 

August 24-28, 2015

9.00 - 9.30 Morning coffee 
9.30 - 10.10 Dmitrii O. Logofet 
  Current Problems in Matrix Population Models: Expanding  
  Classics and New Discoveries

10.10 - 10.50 Nicola Mastronardi, Paul Van Dooren 
  QR algorithm, blurred shifts and the computation of the Jordan structure  
  of an eigenvalue

10.50 - 11.30 Andre Uschmajew 
  On descent algorithms on low-rank matrix varieties

11.30 - 12.10 Vladimir V. Sergeichuk 
  Classification problems for systems of forms and linear mappings

12.10 - 13.00 Lunch
13.00  Time free  
  
 

August 27, Thursday
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9.00 - 9.30 Morning coffee 
9.30 - 10.10 Sergey Kabanikhin, Nikita Novikov, 
  Ivan Oseledets, Maxim Shishlenin 
  Toeplitz matrices in multidimensional inverse problems

10.10 - 10.50 Yuli Eidelman, Iulian Haimovici 
  Eigenvalue algorithms for Hermitian quasiseparable of any order matrices

10.50 - 11.30 Leonid Knizhnerman, Vladimir Druskin, Stefan Güttel 
  Subdiagonal rational approximation of the function z -1/2 on the union of  
  a positive and a negative real line segment  

11.30 - 12.00 Coffee break  
12.00 - 12.30 Mikhail Efimov  
  Monotone maps on matrix and operator algebras with respect  
  to sharp partial order 

12.00 - 12.30 Daria Sushnikova 
  Fast block low-rank direct solver for sparse matrices

12.00 - 12.30 Sebastian Wolf, Benjamin Huber, Reinhold Schneider 
  A Low-Rank Optimization Algorithm based on the Projector Splitting Integrator

12.30 - 13.00  Alexander Guterman 
  Extremal matrix centralizers and their applications

12.30 - 13.00 Stefano Cipolla, Carmine Di Fiore  
  Adaptive matrix algebras in unconstrained optimization

12.30 - 13.00 Ekaterina Muravleva, Ivan Oseledets  
  Fast low-rank solution of the Poisson equation based on cross approximation

13.00 - 13.30 Mikhail Budrevich, Gregor Dolinar,  
  Bojan Kuzma, Alexander Guterman 
  Fully indecomposable non-convertible (0,1)-matrices

13.00 - 13.30 Mikhail Budrevich1, Gregor Dolinar, Bojan Kuzma, 
  Alexander Guterman  
  Fully indecomposable non-convertible (0,1)-matrices

13.00 - 13.30 Davide Bianchi, Marco Donatelli,  
  Yuantao Cai, Ting-Zhu Huang 
  Regularization preconditioners for frame-based image deblurring with  
  reduced boundary artifacts

13.30 - 14.00 Volha Kushel 
  On rank-one perturbations of stable matrices

13.30 - 14.00 Anton Rodomanov, Alexander Novikov, 
  Anton Osokin, Dmitry Vetrov 
  Probabilistic graphical models: a tensorial perspective

13.30 - 14.00 Andrei Chertkov, Ivan Oseledets 
  Tensor train approximation in active subspace variables with application 
  to parametric partial differential equations.

14.00 - 14.30 Lunch  
15.30 - 15.40 Marianne Akian 
  Majorization inequalities for valuations of eigenvalues using tropical algebra

15.40 - 16.20 Anatoly Yagola 
  Error Estimation for Ill-Posed Problems

August 28, Friday
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August 24-28, 2015

16.20 - 17.00 Alexander Aptekarev 
  Spectra of Random Matrices and Riemann -Hilbert Problems for  
  Matrix Valued Analytic Functions

17.30 - 18.00 Sergey Matveev 
  Parallel implementation of the fast method solving the kinetic equations 
  of aggregation and fragmentation

17.30 - 18.00 Mikhail Tyaglov, Olga Kushel, Olga Holtz,  
  Sergei Khrushchev 
  Criterion of total positivity of generalized Hurwitz matrices

18.00 - 18.30 Vadim Lebedev 
  Speeding-up Convolutional Neural Networks Using Finetuned  
  CP-Decomposition

18.00 - 18.30 Konstantin Taranin 
  On attainability of values for permanents of (0,1) matrices

18.00 - 18.30 Denis Kolesnikov 
  From low-rank approximation to an efficient rational 
  Krylov subspace method for the Lyapunov equation

18.00 - 18.30 Igor Ostanin 
  Towards fast topological shape optimization with boundary elements

18.30  Transfer  

August 28, Friday
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4th International Conference on Matrix Methods 
in Mathematics and Applications (MMMA-2015) 

August 24-28, 2015

TRANSFER: 
1. Morning transfer from Marriott Grand 

Hotel Moscow (26/1 Tverskaya Street) to 
Technopark Skolkovo leaves at 8:15 a.m. 
stopping at the Moscow School of Manage-
ment Skolkovo at 8:45 a.m.

     Evening transfer to Marriott Grand leaves 
at 6:30 p.m. stopping at the Moscow School 
of Management Skolkovo 
at 6:40 p.m. 

2. Morning transfer from Park Pobedy 
subway station (Kutuzovsky prospekt, 38, 
see the map below) leaves at 8:30 a.m. 

    Evening transfer to Park Pobedy subway 
station leaves at 6:30 p.m.

IMPORTANT: 
On Thursday, August 27, return transfers 
leaves at 1:15 p.m. 

IF YOU PLAN TO ARRIVE BY CAR:
1. Skolkovskoye shosse to «P3» Parking. 

7-8 minutes from Moscow Ring Road 
730 guest parking places

2. Minskoye shosse to «Polyot». 30-40 minutes 
from Moscow Ring Road 50 guest parking 
places, on written request

3. From parking places Skolkovo minibuses 
will take you to the offices.

Please send the car registration number 
to events@skoltech.ru before August, 21 
to obtain a pass.

Please take notice that the Parking
lot #3 costs 50 rubles per hour.

Wi-fi access: 
Skoltech_GUEST, no password required 
Lunch: 
1st floor, Nobel Street, building 5, Cafeteria 
‘Daily Food’
Reception: 
August, 25, 4th floor, Cohort Space, 4:30 p.m. 

LOCATION: Skolkovo Innovation Centre, Nobel Street, building 3, Moscow 
CONFERENCE VENUE: 3rd floor, Multifunction Area; 1st floor Auditorium #148

4th International Conference on Matrix Methods 
in Mathematics and Applications (MMMA-2015) 

August 24-28, 2015

 The conference is sponsored  
by Huawei company 

matrix.inm.ras.ru/mmma-2015/
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A k(A) k
Ak

τ1(·)

1

S 1
T : Mn(S ) → Mn(S ) (n � 3)

P B = (bi j) ∈ Mn(S ) bi j

T (A) = PT (A ◦ B) P A ∈ Mn(S ) A ◦ B
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ρCp(T, ξ)
∂T
∂t
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dξ
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λ1(L) L
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R1(L) = 1 (I L)

λ2(L)
F λ2(L)

L = T + F T F T
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λ2(L) ρ(T ) < 1
F

R1(L)

λ1(L)
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z−1/2

[n − 1, n]
z−1/2 K

z−1/2
K = [a1, b1] ∪ [a2, b2] a1 < b1 <

0 < a2 < b2

Mn(F) n × n F
A� A

AA�A = A A�AA� = A� AA� = A�A A, B ∈ Mn(F)

A
�

� B A = B A� AA� = BA� = A�B

�

�

F |F| � 3 n � 2

T : Mn(F) → Mn(F)
�

� T

T (X) = αP−1XϕP X ∈ Mn(F)
T (X) = αP−1(Xϕ)tP X ∈ Mn(F)
α ∈ F P ∈ GLn(F) ϕ : F→ F F

�

�

B(H)
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A ∈ Mn(F) C(A) = {X ∈ Mn(F)| AX = XA}
A S ⊆ Mn(F) C(S ) = {X ∈ Mn(F)| AX =

XA A ∈ S }

A X ∈ Mn(F) C(A) ⊇ C(X)
C(A) = C(X) A X ∈ Mn(F)
C(A) ⊆ C(X) C(A) = C(X)



56 57

A ∈ Mn(F) C(A) = {X ∈ Mn(F)| AX = XA}
A S ⊆ Mn(F) C(S ) = {X ∈ Mn(F)| AX =

XA A ∈ S }

A X ∈ Mn(F) C(A) ⊇ C(X)
C(A) = C(X) A X ∈ Mn(F)
C(A) ⊆ C(X) C(A) = C(X)



58 59
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h(x − x�, y − y�) f (x�, y�) dx� dy� + η(x, y), (x, y) ∈ Ω ⊂ R2,
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G F H
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m ×m m = n + p − 1 g f

G F

g = A f + η,
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A
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R Mn R n×n
Ωn ∈ Mn n × n

S n n

: Mn → R A ∈ Mn

(A) =
∑
σ∈S n

a1σ(1) . . . anσ(n),

ai j A

Ωn n!
Ωn

0 n! n!
n! n! − (n − 1)!

Ωn

n 0 2n−1
A ∈ Ωn 2n−1
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Ωn
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(n+1)!

ne ] [a] = �a + 0.5� a ∈ R �a� = N N ≤ a < N + 1 N ∈ N
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Ωn [
(n−2)!

e (n2 + n − 1)]
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ne , n!]
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AX + XA� = −y0y�0 ,
dy
dt = Ay, y(0) = y0.
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