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for Polynomial Functions . . . . . . . . . . . . . . . . . . . . . . . .

49. N. �. Yên
K∫ chuyªn v∑ cuÎc �Ìi và s¸ nghiªp khoa hÂc cıa Viªn sæ Lev Semy-
onovich Pontryagin . . . . . . . . . . . . . . . . . . . . . . . . . . . .

50. L. H. Y∏n và V. N. Phát
Ma tr™n �Ëi d˜Ïng và ˘ng dˆng . . . . . . . . . . . . . . . . . . . . .



HÎi th£o TËi ˜u và Tính toán Khoa hÂc l¶n th˘ 17

TÓM TçT BÁO CÁO



Ba Vì, Hà NÎi 18–20/4/2019

On Hölder Continuity of Approximate Solutions

to Set-valued Equilibrium Problems

L. Q. Anh1, N. H. Danh2, P. T. Duoc3, and T. N. Tam4

Abstract: In this talk, we study set-valued equilibrium problems in normed spaces. Using
the linear scalarization technique, we establish sufficient conditions for Hölder continuity
of approximate solution mappings to such problems. Applications to set-valued variational
inequality problems are also discussed.
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Well-posedness for an Economic Equilibrium Problem

L. Q. Anh1, P. T. Duoc2, and T. N. Tam3

Abstract: In this talk, we study an economic equilibrium problem. Besides investigating
the existence of the solutions, we establish sufficient conditions for well-posedness property
of the concerning problem under suitable assumptions. Our results are new and different
from the previous ones in the literature.
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Qualitative Properties of Solutions to Uncertain
Multi-Objective Optimization Problems

L. Q. Anh1, T. Q. Duy2, D. V. Hien3 and T. T. T. Mai4

Abstract: This talk deals with uncertain multi-objective optimization problems. We present
several concepts of efficiency for the such problems. Based on set order relations we es-
tablish the relationships between uncertain multi-objective optimization problems and set-
optimization ones. Finally, qualitative properties of solutions to the reference problems are
investigated via the corresponding ones to set-optimization problems.
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Stability of Efficient Solutions

to Set Optimization Problems

L. Q. Anh1, D. V. Hien2, and T. K. Nguyen1

Abstract: In this talk, we consider efficient solutions to set optimization problems. Under
suitable assumptions, sufficient conditions for upper and lower stability of such solutions are
established. Namely, any convergent sequence of efficient solutions to perturbed problems
has the limit as an efficient solution of the original problem. Conversely, for each efficient
solution of the original problem, there exists an equivalent one that is a limit point of a
sequence of efficient solutions to perturbed problems. Our results are new or improve the
existing ones in the literature.
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Levitin-Polyak Well-posedness for Vector Mixed

Quasivariational Inequalities of the Minty Type

L. Q. Anh1 and N. V. Hung2

Abstract: In this paper, we introduce the concepts of Levitin-Polyak well-posedness for
vector mixed quasivariational inequality in the sense of Minty, and we show that under
suitable conditions, the equivalence between the Levitin-Polyak well-posedness and the ex-
istence of solutions such problems is given. Moreover, we also propose the gap function for
these problems and use it to study criterion of the Levitin-Poliyak well-posedness for vector
mixed quasivariational inequalities.
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Existence Conditions and Stability Analysis

for Parametric Optimal Control Problems

L. Q. Anh1, T. H. Ngung1, T. N. Tam2, and V. T. Tai3

Abstract: In this talk, we study parametric optimal control problems with linear state
equation and control constraints. By an appropriate setting, we reduce these problems to
parametric optimization ones. Under suitable assumptions, we establish the existence of
solutions and the continuity of solution mappings to the problems.
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Stability Analysis for Switched Discrete-Time

Linear Singular Systems of Index-1

P. K. Anh1, P. T. Linh1, D. D. Thuan2, and S. Trenn3

Abstract: During the past several years, there has been increasing interest in stability anal-
ysis and design for switched systems, which occur in diverse real-life applications. Switched
linear singular systems are an important class of switched systems, which arises from, for
example, electrical networks and economic systems. For switched dynamical systems, the
switching may be induced by unpredictable change of system dynamics, such as a sudden
change of system structure due to the failure of a component. In these cases, in order to keep
the system working, it is necessary for the system to be stable under arbitrary switching.
In this report, we study the stability of arbitrarily switched discrete-time linear singular
(SDLS) systems of the form

E�(k)x(k + 1) = A�(k)x(k),

where � : N [ {0} ! IN := {1, 2, .., N}, N 2 N, is a switching signal taking values in the
finite set IN ; Ei, Ai 2 Rn⇥n are given matrices, and x(k) 2 Rn are unknown vector for all
k 2 N. Suppose that the matrices Ei are singular for all i = 1, 2, .., N .
The index-1 notion for a SDLS system is introduced and the existence and uniqueness of
solutions to the corresponding initial-value problem is established.
Based on the joint spectral radius of a finite set of matrix pencils, as well as common
quadratic Lyapunov functions (CQLF), some necessary and sufficient conditions are estab-
lished for exponential stability. Besides, the exponential stability for SDLS systems satisfying
some commutation condition is also established. Several illustrative examples are given.
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A Parallel Subgradient Method Extended to Variational

Inequalities Involving Nonexpansive Mappings

P. N. Anh1, N. D. Hien2, and N. X. Phuong3

Abstract: In this paper, we propose and analyze the convergence of new iteration methods
for finding a common point of the solution set of a class of pseudomonotone variational
inequalities and the fixed point set of a finite system of nonexpansive mappings in a real
Hilbert space. The idea of this algorithm is to combine the subgradient method with the
parallel splitting-up techniques. The main iteration step in the proposed methods uses only
one projection and does not require any Lipschitz continuous condition for the cost mapping.
The convergent results are also extended to a pseudomonotone equilibrium problem involving
a finite system of nonexpansive mappings. Finally, some numerical examples are developed
to illustrate the behavior of the new algorithms with respect to existing algorithms.
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Subgradient Proximal-like Algorithm

for Multivalued Variational Inequalities

P. N. Anh1, H. P. Tu2, N. D. Truong2, H. T. C. Thach3

Abstract: In this paper, we propose and analyze the convergence of a new subgradient
proximal-like algorithm for solving monotone and Lipschitz continuous multivalued varia-
tional inequalities. The algorithm is a variant of the proximal-like method and the subgradi-
ent method. By choosing suitable parameter sequences of proximal steps and of subgradient
stepsizes, we show the convergence of the subgradient proximal-like algorithm. Moreover,
the proof of the convergence does not require the prior knowledge of a Lipschitz continuity
constant of the cost operator.

1 Department of Scientific Fundamentals
Posts and Telecommunications Institute of Technology, Hanoi
Vietnam
anhpn@ptit.edu.vn

2 Department of Mathematics
Haiphong University, Hai Phong
Vietnam
tuhp@dhhp.edu.vn

3 Department of Mathematics
University of Transport Technology
Vietnam
thachhtc@utt.edu.vn



HÎi th£o TËi ˜u và Tính toán Khoa hÂc l¶n th˘ 17

Strong Convergence of Explicit Extragradient Methods
for Bilevel Equilibrium Problems in Hilbert Spaces

P. N. Anh1, T. V. Thang2, and T. D. Cong3

Abstract: In this paper, we introduce a new explicit extragradient algorithm for finding
a solution of an equilibrium problem over the solution set of another equilibrium problem
which usually is called bilevel equilibrium problems in a real Hilbert space. The proposed
algorithm is based on the extragradient method and the auxiliary problem principle. The
strong convergence of the algorithm is established under mild assumptions. Several exper-
iments have been done to check the performance of the algorithm and also to compare it
with others.
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Iterative Algorithms for Zeros of Maximal Monotone
Operators on Hilbert Spaces Optimization

and Scientific Computing

N. Buong1 and P. T. T. Hoai2

Abstract: In this paper, for a maximal monotone operator on a real Hilbert space with a
nonempty set of zeros, we introduce two new strongly convergent explicit iterative algorithms
for finding a zero, that solves a certain monotone variational inequality problem. As special
cases, new generalized and contraction proximal point algorithms with a summable sequence
of resolvent parameters are obtained. Two numerical examples are given for illustration and
comparison.
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Random Attractors for Stochastic Differential
Equations Driven by Fractional Brownian Motions

N. D. Cong1, L. H. Duc2, J. Jost3, and P. T. Hong4

Abstract: We develop the semigroup method to prove the existence of the global random
attractor for stochastic differential equations driven by fractional Brownian motions.
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Octant-Based Stencil Selection
for Meshless Finite Difference Methods in 3D

O. Davydov1, D. T. Oanh2 and N. M. Tuong3

Abstract: We introduce a meshless stencil selection algorithm in 3D for supporting the
meshless finite difference method based on radial basis functions (RBF-FD) to solve the
Dirichlet problem for the Poisson equation. Our numerical experiments show that the pro-
posed method produces solutions that differ very little from the solutions by the finite ele-
ment method with Courant’s piecewise linear basis functions, when the domain is discretized
by the vertices of the respective tetrahedral triangulation.
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Duality for the Robust Sum of Functions

N. Dinh1, M. A. Goberna2, and M. Volle3

Abstract: In this report we associate with an infinite family of real extended functions
defined on a locally convex space, a sum, called robust sum, which is always well-defined.
We also associate with that family of functions a dual pair of problems formed by the
unconstrained minimization of its robust sum and the so-called optimistic dual. For such
a dual pair, we characterize weak duality, zero duality gap, and strong duality, and their
corresponding stable versions, in terms of multifunctions associated with the given family of
functions and a given approximation parameter " � 0 which is related to the "-subdifferential
of the robust sum of the family. We also consider the particular case when all functions of
the family are convex, assumption allowing to characterize the duality properties in terms
of closedness conditions.
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Duality for Linear Infinite Programming

Problems with Uncertainty

N. Dinh1 and D. H. Long2

Abstract: In this paper, we are concerned with the linear infinite programming problem of
the form

(LIP) inf hc, xi

s.t. x 2 X, ha(t), xi  b(t), 8t 2 T,

where X is a locally convex Hausdorff topological vector space, T is an arbitrary (possible
infinite) index set, c 2 X⇤, a : T ! X⇤ and b : T ! R. When the parameters a(t) and b(t)
are uncertain, and the couple (a(t), b(t)) belongs to an uncertainty set Ut ⇢ X⇤

⇥ R for all
t 2 T , we have the linear infinite programming (LIP) with input-parameter uncertainty of
which the robust counterpart is

(RLIP) inf hc, xi

s.t. x 2 X, ha(t), xi  b(t), 8(a(t), b(t)) 2 Ut, 8t 2 T.

We propose several forms of dual problems for (RLIP) and establish necessary and sufficient
conditions for robust strong duality of these pairs of primal-dual problems. We point out
that in the absence of uncertainty, i.e., in the case where Ut is singleton for each t 2 T , the
results obtained still lead to new results on duality for robust linear infinite/semi-infinite
problems.
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A New Approach to Solvability and Duality of Vector

Optimization Problems using Characterizing Sets

N. Dinh1, D. H. Long2, and T. H. Mo3

Abstract:

In this report we study the vector optimization problem of the model

(P) Wmin {F (x) : x 2 C, G(x) 2 �S} , (1)

where, X,Y, Z are locally convex Hausdorff topological vector spaces, K is a closed and
convex cone in Y with nonempty interior, and S is a closed, convex cone in Z, F : X ! Y •,
G : X ! Z• are proper mappings, and ; 6= C ⇢ X. The solvability and duality of the
problem (P) are considered by using the characterizing set

H :=
[

x2C\domF\domG

�
G(x) + S

�
⇥
�
F (x) +K

�
.
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Long-Time Behavior of a Stochastic SIQR Model

with Markov Switching

N. H. Du1, N. T. Dieu2, T. Q. Ky3, and V. H. Sam4

Abstract: In this talk, we consider a stochastic SIQR model with a perturbed disease
transmission coefficient. We determine the threshold � that is used to classify the extinction
and permanence of the model. Concretely, � < 0 implies that the disease-free equilibrium is
globally asymptotic stable; that is, the disease will disappear and the entire population will
become susceptible individuals. If � > 0, the disease is strongly stochastically permanent.
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Golden Ratio Algorithms with New Stepsize Rules

for Variational Inequalities

D. V. Hieu1, Y. J. Cho2, and Y-B. Xiao3

Abstract: In this paper, we introduce two golden ratio algorithms with new stepsize rules for
solving pseudomonotone and Lipschitz variational inequalities in finite dimensional Hilbert
spaces. The presented stepsize rules allow the resulting algorithms to work without the prior
knowledge of the Lipschitz constant of operator. The first algorithm uses a sequence of step-
sizes which is previously chosen, diminishing and non-summable. While the stepsizes in the
second one are updated at each iteration and by a simple computation. A special point is
that the sequence of stepsizes generated by the second algorithm is separated from zero. The
convergence as well as the convergence rate of the proposed algorithms are established under
some standard conditions. Also, we give several numerical results to show the behavior of
the algorithms in comparisons with other algorithms.

Keywords: Variational inequality; Pseudomonotone operator; Lipschitz continuity; Projec-
tion method.
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The Topological Structure of the Solution Sets

of Monotone Vector Variational inequalities

V. T. Hieu1

Abstract: We show that if the weak Pareto solution set of a monotone vector variational
inequality is disconnected, then each connected component of the set is unbounded. Similarly,
this property holds for the proper Pareto solution set.
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Computing Boolean Elimination Ideal

by All-solutions SAT and Interpolation

N. T. Hung1

Abstract: Boolean Gröbner bases is the classical tool to compute Boolean elimination ideals.
However, this method is inefficient in case we want to eliminate most of the variables from
a big system of Boolean polynomials. We propose a more efficient approach to handle such
cases. In this approach, we combine all-solutions SAT Solver and interpolation to compute a
Boolean Gröbner basis of elimination ideals. This means that we do not compute a Gröbner
basis of the given ideal but only a Gröbner basis of the ideal corresponding to the projection
given by elimination of some variables. The given ideal is translated to the CNF formula.
Then an all-solution SAT Solver is used to find a finite set of points, the projection of
all solutions of the given ideal. Finally, an algorithm, e.g. Buchberger-Möller Algorithm,
is used to associate the reduced Gröbner basis to this set of points. We also optimize the
Buchberger-Möller Algorithm for lexicographical ordering and compare it with the algorithm
from Brickenstein and Dryer, an alternative to the Buchberger-Möller Algorithm for Boolean
polynomials.
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Topology Optimization Based on Polyhedrons

and Additive Manufacturing

N. X. Hung1

Abstract: Polyhedrons (polygons in 2D) occur extensively in nature. Finite element analy-
sis based on such mesh structures is found in the literature. It leads to better computational
efficiency and higher flexibility in mesh design for arbitrary geometries. In addition, adap-
tive polyhedrons/polygons finite element analysis is of interest in several applications. In
recent years, topology optimization is a powerful tool for obtaining the best modeling lay-
outs in the conceptual design stage. The key idea is how to redistribute the material on a
discretized domain with a given set of loads and the prescribed volume fraction. Polygonal
and polyhedral elements can be replaced for traditional elements in these problems because
of their strong points. They improve the optimization layout by reducing the checkerboard-
pattern issues due to their element properties. Poly-discretization manifests a more natural
connection than regular elements in structures. The approximation of the basis function
over polygons can be also inherited from the conventional finite element method. Moreover,
topology optimization can be integrated in manufacturing process using 3D printer as a hot
trend in the era of industry 4.0. The following figure illustrates a real application of this
study through the integration of applied mathematical modeling, topology optimization,
and additive manufacturing.
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A Variation of Constant Formula for Caputo

Fractional Stochastic Differential Equations

P. T. Huong1

Abstract: We establish and prove a variation of constant formula for Caputo fractional
stochastic differential equations whose coefficients satisfy a standard Lipschitz condition.
The main ingredient in the proof is to use Ito’s representation theorem and the known
variation of constant formula for deterministic Caputo fractional differential equations. This
is a joint work with Doan Thai Son and Pham The Anh.
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Solution Existence Theorems for Finite Horizon
Optimal Economic Growth Problems

V. T. Huong1

Abstract: The solution existence of finite horizon optimal economic growth problems is
studied by invoking Filippov’s Existence Theorem for optimal control problems with state
constraints of the Bolza type from the monograph of L. Cesari [Optimization Theory and
Applications, Springer-Verlag, New York, 1983]. Our results are obtained not only for general
problems in which the constancy of the saving rate is not assumed as in most neoclassical
growth models but also for typical ones with the production function and the utility function
being either the AK function or the Cobb–Douglas one. An open question about the regular-
ity of the global solutions of finite horizon optimal economic growth problems is formulated
in this paper.
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Multi-dimensional Fractional Bessel Type Processes

and Its Numerical Approximation

V. T. Huong1 and N. H. Long2

Abstract: We consider a multi-dimensional version of fractional Bessel processes Y =
(Y1, . . . , Yd) given by a fractional stochastic differential equation with a singular drift coef-
ficient. We prove that the equation has a unique solution which is positive in the sense that
Yi(t) > 0 for all i = 1, . . . , d. We propose an Euler approximation scheme for the equation,
show that it is also positive, and study its rate of convergence in path-wise sense.
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The Stationary Point Set Map

of General Parametric Optimization Problems

D. T. K. Huyen1, J.-C. Yao2, and N. D. Yen3

Abstract: In the present paper, we show how the so-called linear independence constraint
qualification (LICQ) can be combined with some conditions put on the first-order and
second-order derivatives of objective function and constraint functions to ensure the Robin-
son stability and the Lipschitz-like property of the stationary point set map of a general
C2-smooth parametric constrained optimization problem. So, a part of the results in two
papers of the authors [J. Optim. Theory Appl. 180 (2019), 91–116; 117–139], which were
obtained for a problem with just one inequality constraint, now has an adequate extension
for problems having finitely many equality and inequality constraints. The proofs of our
results are mainly based on an estimate of B. S. Mordukhovich and R. T. Rockafellar [SIAM
J. Optim. 22 (2012), 953–986; Theorem 3.1] for a second-oder partial subdifferential of a
composite function.
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The Inverse Fermat-Weber Problem
under Chebyshev Norm and Hamming Distance

T. T. Le1 and K. T. Nguyen 1

Abstract: The Fermat-Weber problem is a location problem which aims to find the new
optimal facility position on the plane such that the total weighted distances from the existing
customers to that facility is minimized. Inverse optimization problem is to modify parameters
in the minimum way of cost so as to make the prespecified facilities optimal with respect
to new parameters. In the known inverse optimization problems, the objective cost function
may be measured by either norms or distances. We consider in this paper a model of the
inverse Fermat-Weber problem on plane under Chebyshev norm or bottleneck Hamming
distance. Polynomial time algorithms are proposed to tackle these models based on a greedy
type approach.

1 Department of Mathematics
Faculty of Natural Science, Can Tho University
3/2 Street, Can Tho
Vietnam
letranthu23041996@gmail.com

2 Department of Mathematics,
Teacher College, Can Tho University
3/2 Street, Can Tho
Vietnam
trungkien@ctu.edu.vn



Ba Vì, Hà NÎi 18–20/4/2019

QuickhullDisk: A Faster Convex Hull Algorithm

for Disks

N. K. Linh1, C.-Y. Song2, J.-H. Ryu2, P. T. An3, N.-D. Hoang4,
and D.-S. Kim2

Abstract: Convex hull is one of the most fundamental problems in geometry and its con-
struction has been extensively studied. There are many prior works on the convex hull
of points. However, the convex hull problem for disks has not been sufficiently addressed
despite important applications. In this talk, we present our simple and fast algorithm,
QuickhullDisk, for constructing the convex hull of a finite set of disks in the plane by
generalizing the powerful quickhull algorithm for points. QuickhullDisk takes O(nlogn)
time on average and O(mn) time in the worst case where m represents the number of ex-
treme disks which contribute to the boundary of the convex hull of n disks. Experimental
result shows that the proposed QuickhullDisk algorithm runs significantly faster than the
O(nlogn) time incremental algorithm, proposed by Devillers and Golin in 1995, particularly
for big data. QuickhullDisk is approximately 2.6 times faster than the incremental algo-
rithm for random disks and is 1.2 times faster even for the disk sets where all disks are
extreme.
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On Convergence of Continuous Half-explicit
Runge-Kutta Methods for a Class of Delay

Differential-Algebraic Equations

V. H. Linh1 and N. D. Truong2

Abstract: Real-life processes that involve simultaneously time-delay effect and constraints
are usually described by delay DAEs. Solving delay DAEs is more complicated than solving
non-delay ones since we should focus on both the timedelay and DAE aspects. Recently, we
have revisited linear multistep methods and Runge-Kutta methods for a class of nonlinear
DAEs (without delay) and shown the advantages of appropriately modified discretizations.
In this talk, we extend the use of half-explicit Runge-Kutta methods to a class of simi-
lar structured strangeness-free DAEs with constant delay. Approximation of solutions at
delayed time is obtained by continuous extensions of discrete solution, i.e. continuous out-
put formulas. Convergence analysis for continuous Runge-Kutta methods is presented. It is
shown that, similarly to the non-delay case, order reduction that may happen even with non-
delay DAEs is avoided if we discretize an appropriately reformulated DDAE instead of the
original one. Difficulties arising in implementation are discussed as well. Finally, numerical
experiments are given for illustration.
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A New Type of Error Bounds:

Necessary and Sufficient Conditions

V. S. T. Long1

Abstract: In this talk we propose and study a new type of local error bounds for convex
inequalities systems in terms of minimal time functions, called generalized local error bound
with respect to F (an unbounded subset of Euclidean space), which includes the known
notion in the literature. Several necessary and sufficient conditions for the existence of this
type of error bounds are established. We also state and prove a generalized-invariant-point
result and use it to derive a characterization of generalized local error bounds in the case
of F being a bounded set and 0 2 intF . Discussions and examples are provided to explain
advantages of the obtained results.
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Nguyên l˛ bi∏n phân: L‡ch s˚ và ˘ng dˆng

H. V. Ngãi

Tóm t≠t: Nguyên l˛ bi∏n phân là mÎt công cˆ n∑n t£ng cıa Gi£i tích Toán hÂc, có nhi∑u
˘ng dˆng phong phú trong các lænh v¸c toán hÂc khác nhau, �∞c biªt trong Phép tính bi∏n
phân, TËi ˜u và �i∑u khi∫n. Báo cáo nh¨m trình bày mÎt cách tÍng quan có th∫, s¸ phát
tri∫n cıa Nguyên l˛ bi∏n phân, t¯ cÍ �i∫n �∏n hiªn �§i, và giÓi thiªu chÂn lÂc mÎt sË ˘ng
dˆng cıa Nguyên l˛ bi∏n phân trong lænh v¸c Gi£i tích bi∏n phân và TËi ˜u.
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The 2-Maxian Problem on Trees
with Distance Constraint

K. T. Nguyen1

Abstract: This paper concerns the 2-maxian problem on trees with constraint on the dis-
tance of two new facilities, say d(x1, x2)  U with {x1, x2} being the set of new facilities
and U being the given upper bound of their distance. We show that the optimal objec-
tive is obtained if the constraint holds with equality. By this result, we further digest some
charateristics of the optimal solution, which help to develop a linear time algorithm to
solve the problem. Two special cases of the problem, namely the 1-maxian problem (Ting,
1984) with U = 0 and the 2-maxian problem (Burkard et al., 2007) with U � diam(T ),
diam(T ) := maxu,v2V d(u, v), on the tree T = (V,E), are also discussed.
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Thu™t toán chÂn tâm d¸a trên kho£ng cách

cho ph˜Ïng pháp không l˜Ói RBF-FD gi£i ph˜Ïng

trình �§o hàm riêng trong không gian 3 chi∑u

�. T. Oanh1, H. X. Phú2 và N. M. T˜ng3

Tóm t≠t: Trong báo cáo này, chúng tôi giÓi thiªu mÎt thu™t toán chÂn bÎ tâm ⌅⇣ hÈ trÒ
cho ph˜Ïng pháp không l˜Ói RBF-FD gi£i ph˜Ïng trình �§o hàm riêng trong không gian
3 chi∑u, trong �ó ⌅⇣ := {⇣, ⇠1, ⇠2, . . . , ⇠k}. Thu™t toán bao gÁm hai công �o§n. Trong công
�o§n 1, chÂn bÎ tâm ban �¶u ⌅init sao cho kho£ng cách t¯ các tâm này �∏n ⇣ không quá xa
và mÈi Octant chø ch˘a mÎt sË l˜Òng tâm tËi �a nào �ó, trong �ó mÈi Octant là mÎt trong
8 ph¶n b¨ng nhau cıa hª tÂa �Î 3 chi∑u. Trong công �o§n 2, �¶u tiên �∞t ⌅⇣ := {⇣}, ti∏p
theo l¶n l˜Òt xét các tâm ⇠i 2 ⌅init \ {⇣} theo th˘ t¸ t´ng d¶n cıa kho£ng cách t¯ ⇠i �∏n ⇣,
n∏u dist(⇠i,⌅⇣ \ {⇣}) � d thì ⌅⇣ := ⌅⇣ [ {⇠}, trong �ó d > 0 và dist(⇠i,⌅⇣ \ {⇣}) là kho£ng
cách g¶n nhßt t¯ ⇠i �∏n ⌅⇣ \ {⇣}.

Th˚ nghiªm cıa chúng tôi trên mÎt sË bài toán m®u cho thßy lÌi gi£i cıa ph˜Ïng pháp
RBF-FD vÓi thu™t toán chÂn tâm d¸a trên kho£ng cách cho lÌi gi£i chính xác hÏn nhi∑u so
vÓi ph˜Ïng pháp FEM.
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Noise Induces Phenomena

D. T. Son1

Abstract: In the first part of the talk, we present and explain why noise can induce synchro-
nization in low dimensional systems including circle maps and planar ordinary differential
equations. Finally, we also provide some numerical computations showing that noise also
can induce chaos for planar ordinary differential equations.
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On Robust Stability of Switched Linear Systems

N. K. Son1 and L. V. Ngoc2

Abstract: In this report, we study the robust stability of continuous-time switched linear
systems under the assumption that the matrices of the associated linear subsystems are
subjected to affine perturbations. The notion of structured stability radius of a switched
linear system which is asymptotically exponentially stable w.r.t. arbitrary switchings is in-
troduced. Some lower bounds and upper bounds for estimating this radius are established,
by using the system’s common quadratic Lyapunov functions and via an approach based on
solutions comparison principle. Several examples are provided to illustrate our approach.
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Structural Convexity and Ravines

of Quadratic Functions

N. N. Tam1

Abstract: Belousov and Andronov [Solvability and Stability for Problems of Polynomial
Programming (in Russian), Publishing House of the Moscow University, Moscow, 1993; p. 4]
have observed that the notions of structural convexity and ravine of a polynomial function,
which were introduced by themselves, are useful for studying stability and solvability of
convex polynomial mathematical programming problems, as well as for the investigation of
the distribution of integer points in convex sets. The results given in Chap. 3–5 of the mono-
graph justify their observations. Here we establish some facts about structural convexity
and ravines of quadratic functions. Among other things, we obtain a verifiable criterion for
structural convexity of a quadratic function and show that such a function has no ravine.

This talk is based on a joint research work of C.F. Wen, J.-C. Yao, N.D. Yen, and the
speaker.
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An IP-based Approach for Solving Picross Puzzles

L. X. Thanh1, N. T. Nga1, and L. T. Nga2

Abstract: Picross is a well-known type of picture logic puzzles. In its typical format, a
Picross puzzle is given by a rectangle grid consisting of square cells. Each cell of the grid
must be colored (by black) or left blank (white). On the left of each row and on the top of
each column of the grid, some clues that are nonnegative integers are given. These numbers
form a kind of discrete tomography in the sense that each number measures how many
consecutive black cells in the corresponding row or column. Players reveal a hidden picture
in the grid after completing coloring the cells according to the clues.

In this talk we present an integer programming formulation for the problem of solving
Picross puzzles. The efficiency of this IP-based approach will be shown by numerical exper-
iments on various instances of Picross puzzles.
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Robust Controllability of Linear Systems: An Overview

D. D. Thuan1

Abstract: In this talk, we summarize results about the robust controllability of linear
systems with unconstrained and constrained controls under assumption that the system
matrices are subjected to structured perturbations. Firstly, we present notions and charac-
terizations for controllability of linear systems, descriptor systems, delay systems and neutral
systems. Secondly, the structured controllability radii are defined for these systems. Based
on theory of the multi-valued linear operators, the convex processes and the structured dis-
tance to the nearest systems without properties P , some general formulas for controllability
radii are established with respect to structured perturbations of the system matrices. Finally,
some computable formulas and numerical algorithms for calculating controllability radii are
studied. Examples are given to illustrate the obtained results and some open problems are
introduced.
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Output Regulation and Non-weighted L2-gain of Linear

Impulsive Systems: Lyapunov Function Approach

L. Q. Thuan1, S. Yuan2, L. Zhang3 and S. Baldi3

Abstract: In this paper, we deal with the issue of output regulation for an important class
of hybrid linear systems called linear impulsive systems. The contribution of this work is
twofold: first, we address an asynchronous scenario in which the exosystem and the plant to
be regulated are asynchronously subject to impulses; second, we guarantee non-weighted L2-
gain via an appropriately designed time-varying Lyapunov function. The criteria for stability
and non-weighted L2-gain for the closed-loop systems are established in term of linear matrix
inequalities and linear matrix equations. Finally, a numerical example is provided to show
the effectiveness of the proposed method.

1 Department of Mathematics
Quy Nhon University
170 An Duong Vuong, Quy Nhon, Binh Dinh
Vietnam
lequangthuan@qnu.edu.vn

2 School of Astronautics
Harbin Institute of Technology, Harbin 150080
China
lixianzhang@hit.edu.cn

3 Delft Center for Systems and Control
Delft University of Technology
The Netherlands
S.baldi@tudelft.nl



Ba Vì, Hà NÎi 18–20/4/2019

Convergence, Non-negativity and Stability
of a New Tamed Euler-Maruyama Scheme

for Stochastic Differential Equations

with Hölder Continuous Diffusion Coefficient

K. T. Thuy1, L. D. Trong2, N. H. Long3, and N. T. Thuy4

Abstract: We propose and analyze a new tamed Euler-Maruyama approximation scheme for
stochastic differential equations with Hölder continuous diffusion. This new scheme preserves
the stability and non-negativity of the exact solution.
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Convergence of a Hybrid Viscosity Approximation

Method for Finding Zeros of m-accretive Operators

N. T. T. Thuy1, P. T. Hieu2, and J. J. Strodiot3

Abstract: For finding a zero of an m-accretive operator in a real Banach space, we con-
sider an implicit hybrid viscosity approximation method and show that its explicit variant
converges strongly to a zero under weaker assumptions than the ones used recently in Ceng,
L.C., Ansari, Q.H., Schaible, S., Yao, J.C.: Hybrid viscosity approximation methods for
zeros of m-accretive operators in Banach spaces. Numer. Func. Anal. Opt. 35(2), 142–165
(2012) .

First we examine the case of spaces which are uniformly smooth or reflexive and strictly
convex with a uniformly Gâteaux differentiable norm. Afterwards, we improve our conver-
gence results when the space is uniformly convex. Furthermore, we show that the strong
convergence of some modified Halpern and Krasnosel’skii–Mann type methods can also be
deduced from our results. Finally, a simple numerical example is also given to illustrate the
convergence analysis of the considered method.
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Explicit Criteria for Exponential Stability

of Nonlinear Neutral Functional Differential Equations

C. T. Tinh1

Abstract: In this talk, we present some explicit criteria for exponential stability of nonlin-
ear time-varying functional differential equations of neutral type. The stability conditions
obtained are quite simple, easy to use. Furthermore, they have some potential applications,
for example, they can be applied to study behavior of solutions of neutral delay logistic equa-
tions and exponential stability of equilibria of various classes of neural networks of neutral
type.
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Sample-based Clustering for Big Data using Coresets

L. H. Trang1, P. V. Ngoan1, and N. V. Duc1

Abstract: The concept of coresets was proposed for geometric approximation of a given set
of points (Agarwal et al., Geometric approximation via coresets, Combinatorial and Compu-
tational Geometry, pp. 1–30, 2005). Given a set T and " > 0, let µ be a monotonic function
defined on T , i.e., for S ✓ T , µ(S)  µ(T ). Then, S is an "-coreset of T with respect to
µ, if (1 � ")µ(T )  µ(S). This talk presents the use of the coreset for sampling a dataset
for clustering purpose and a related problem called visual assessment of cluster tendency
(VAT), and then introduces an improved sampling technique for big data clustering. Nu-
merical examples are given to illustrate why it can be properly used as a sample set of a big
dataset. Some initial results on VAT and clustering problems are shown. Finally, potential
applications are also discussed.
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Semi-implicit Milstein Approximation Scheme

for Non-colliding Particle Systems

L. D. Trong1 and N. H. Long1

Abstract: We introduce a semi-implicit Milstein approximation scheme for some class of
non-colliding particle systems modeled by systems of stochastic differential equations with
non-constant diffusion coefficients. We show that the scheme converges at a rate of order 1
in the mean-square sense.
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Some Amended Parametric and Non-parametric
Estimations and their Applications in a Flood

Forecasting Ensemble Model

L. H. Tuan1 and T. A. Dung2

Abstract: In this talk, some modified parametric and non-parametric algorithms are in-
vestigated. Each method has some advandtages. Two of them are combined in a altered
semi-parametric regression model. This proposed model is used to modelize flood water-
level and to predict the short-term inundation of Mekong Delta, Vietnam. In the process
of model building, several justified linear regression models are explored for the parametric
component. We use a lost function, a squared error function or a cost function to solve step-
wise multiple linear regression, partial least squares solution and multi-recursive regression
method. They are utimized to capture flood’s linear characteristics. The non-parametric
estimations are studied by two justified algorithms. Some modified non-linear regression
models based on artificial neural network are also able to obtain flood’s non-linear charac-
teristics. The model’s error, consistency of those estimations and convergence are studied.
Then the principle component analysis technique (PCA) is utilized to set up the final model.
The potential and effect of the proposed ensemble model can be evaluated and confirmed
via obtained empirical results. The proposed estimations can be used as a reliable and sen-
sible/reliable alternative flood forecasting tool to improve prediction quality and accuracy
further.

Key words: parametric, non-parametric, estimations, regression, ensemble model, artifi-
cial neural network, estimation, smooth function, flood, inundation, water-level, prediction,
forecasting, principle component analysis, kernel, splines.

• This research is funded by Vietnam National University Ho Chi Minh City (VNU-HCM)
under grant number C2018-26-05.
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An Algorithm to Solve the Standard two Variables
Linear Programming Problem

with any Number of Constraints

N. A. Tuan1 and N. V. Nhan2

Abstract: In this report, we present a standard two variables linear programming problem
with any number of constraints and an algorithm to solve this problem. We demonstrate
that the algorithm can solve the above problem after two iterations.

We illustrate the geometric meaning of the algorithm and give some examples.
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On the Mangasarian-Fromovitz Constraint Qualification
and Optimality Conditions in Nonsmooth Semi-Infinite

Multiobjective Programming

N. M. Tung1

Abstract: In this talk, we consider Karush-Kuhn-Tucker multiplier rules in nonsmooth
semi-infinite multiobjective problems with mixed constraints. A version of the Manganarian-
Fromovitz constraint qualification is proposed, in terms of the Michel-Penot directional
derivative and the Studniarski derivative of order p which is just the order of the directional
Hölder metric subregularity included also in this proposed qualification version. Using this
qualification together with the Pshenichnyi-Levitin-Valadire property, we establish Karush-
Kuhn-Tucker optimality conditions for Borwein-proper and firm solutions. We also compare
our qualification version with other usually-employed constraint qualifications.
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On Approximate Karush–Kuhn–Tucker Conditions for
Locally Lipschitz Multiobjective Optimization Problems

N. V. Tuyen1, J. C. Yao2, and C. F. Wen3

Abstract: In this talk, we introduce a kind of approximate Karush–Kuhn–Tucker (AKKT)
condition for locally Lipschitz multiobjective optimization problems. We show that, without
any constraint qualification, the AKKT condition is a necessary for a local weak efficient
solution of the considered problem. For convex problems, we prove that the AKKT condi-
tion is a necessary and sufficient optimality condition for a global weak efficient solution.
Furthermore, we prove that, under some suitable additional conditions, an AKKT condition
is also a KKT one.
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Palais-Smale Values and Stability of Global Hölderian
Error Bounds for Polynomial Functions

H. H. Vui1 and H. P. Dung2

Abstract: Let f be a polynomial function of n variables. In this talk, we study stability of
global Hölderian error bound for a sublevel set [f  t] under a perturbation of t. Namely,
we investigate the following questions:

1. Suppose that [f  t] has a global Hölderian error bound, when does there exist an
open interval I(t) ⇢ R, t 2 I(t), such that for any t0 2 I(t), [f  t0] has also a global
Hölderian error bound?

2. Suppose that [f  t] does not have global Hölderian error bound, when does there
exist an open interval I(t) ⇢ R, t 2 I(t), such that for any t0 2 I(t), [f  t0] does also
not have global Hölderian error bound?

3. Are there other types of stability which are different from types in questions 1 and 2?

To answer these questions, we compute the set H(f) of all values t 2 R such that [f  t]
has a global Hölderian error bound and study the relationship between H(f) and the set of
Palais-Smale values of f . Our main results are the following:

• The list of all possible types of stability is given;

• For an arbitrary t 2 R, we can determine the type of stability of global Hölderian
error bound for [f  t].
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K∫ chuyªn v∑ cuÎc �Ìi và s¸ nghiªp khoa hÂc

cıa Viªn sæ Lev Semyonovich Pontryagin

N. �. Yên1

Tóm t≠t: VÓi nh˙ng hi∫u bi∏t h§n hµp cıa mình, tôi muËn k∫ mÎt câu chuyªn v∑ cuÎc �Ìi và
s¸ nghiªp khoa hÂc cıa Viªn sæ Lev Semyonovich Pontryagin (sinh ngày 3/9/1908, mßt ngày
3/5/1988), mÎt nhà toán hÂc lÓn cıa Liên Xô, ng˜Ìi �ã t¯ng gi˙ ch˘c vˆ Phó Chı t‡ch Liên
�oàn Toán hÂc th∏ giÓi. Tôi s≥ trình bày mÎt sË thông tin v∑ cuÎc �Ìi cıa Lev Pontryagin,
các nghiên c˘u cıa ông trong toán hÂc l˛ thuy∏t và trong toán hÂc ˘ng dˆng, và k∫ mÎt
vài giai tho§i v∑ ngh‡ l¸c và tài n´ng cıa ông. Tài liªu tham kh£o chính cıa báo cáo này là
trang Wikipedia https://en.wikipedia.org/wiki/Lev_Pontryagin, bài ti∫u s˚ nhà toán hÂc
http://www-history.mcs.st-andrews.ac.uk/Biographies/Pontryagin.html do J. J. O’Connor
và E. F. Robertson vi∏t, và cuËn Ti∫u s˚ t¸ thu™t hÏn hai tr´m trang cıa Lev Pontryagin
(http://ega-math.narod.ru/LSP/book.htm, ti∏ng Nga).
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Ma tr™n �Ëi d˜Ïng và ˘ng dˆng

L. H. Y∏n1 và V. N. Phát1

Tóm t≠t: Ma tr™n �Ëi x˘ng A cÔ n⇥n �˜Òc gÂi là �Ëi d˜Ïng(copositive) n∏u xTAx � 0 vÓi
mÂi x 2 IRn

+. T™p các ma tr™n �Ëi d˜Ïng không chø ch˘a các ma tr™n n˚a xác �‡nh d˜Ïng
mà nó còn xußt hiªn trong nhi∑u ˘ng dˆng th¸c t∏. Trong báo cáo này, chúng tôi giÓi thiªu
lÓp các ma tr™n �Ëi d˜Ïng và các tính chßt cÙng nh˜ nh˙ng câu h‰i m liên quan. Sau �ó,
chúng tôi trình bày mÎt ˘ng dˆng cıa ma tr™n �Ëi d˜Ïng trong viªc nghiên c˘u s¸ Ín �‡nh
cıa hª ph˜Ïng trình vi phân tuy∏n tính suy bi∏n d§ng polytopic.
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