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AN EFECTIVE ALGORITHM FOR
DETERMINING THE CONVEX HULL OF A FINITE
SET OF POINTS IN THE PLANE

Phan Thanh An'

In this paper we present an efficient algorithm to determine the
convex hull of a finite set of points in the plane using the idea of the
Method of Orienting Curves (introduced by Phu in Optimization, Vol. 18,
pp. 65-81, 1987 for solving optimal control problems with state
constraints). The convex hull is determined by parts of orienting lines and a
final line. Two advantages of this algorithm over some variations of
Graham's convex hull algorithm are presented.

'Vién Todn hoc, Vién Khoa hoc va Cong nghé Viét Nam



ON THE STABILITY OF THE SOLUTION SETS TO
PARAMETRIC QUASIVARIATIONAL INCLUSION
PROBLEMS WITH APPLICATIONS
TO TRAFFIC NETWORK PROBLEMS

Lam Qudc Anh', Phan Quéc Khanh®

For subsets 4 and B under consideration we adopt the notations:

(u,v) w Ax B denotes Vue A,ve B,
(u,v) s Ax B denotes VYue A,VveB.
a,(4,B) denotes ANB =,
a,(A4,B) denotes Ac B.

Let re{w,s} and ae{e,a,}. Our general parametric

quasivariational  inclusion  problem is  the  following:  for
(A, u,n)e AxMxN,

(P,,) find xeS;(x,4) such that (x,y)r S,(x,A)xT(x,n)
a(F(y,x,)?,u),G(y,)?,)_c,u)),
where S.,i=1,2,T,F and G are given multifunctions on topological

vector spaces.

We introduce some notions related to semicontinuity of multivalued
mappings and discuss related properties. Sufficient conditions for the
solution sets of above problems to have these kinds of semicontinuity are
established. Our results are proved to include and improve recent ones in
the literature and illustrated by many examples. For applications we discuss
in details a traffic network problem as a sample for employing the main
results in practical situations.

"Khoa Sw phqm, 39@1' hoc Can T ho o
’Pai hoc Quéc té, Pai hoc Quéc gia Thanh phé Ho Chi Minh



SENSITIVITY ANALYSIS FOR QUASIEQUILIBRIUM
PROBLEMS IN METRIC SPACES: HOLDER
CONTINUITY OF SOLUTIONS

Lam Qudc Anh', Phan Qudc Khanh®

Hoélder continuity of the solutions has been considered by several
authors for variational inequalities and equilibrium problems, started by a
paper by N. D. Yen (1995), but has not dealt with for quasiequilibrium
problems. The present note is a contribution to fill up this gap of results. Let
X, A and M be metric spaces. Let 4 X be nonempty. The problem
under our investigation is as follows. Let K : 4x A — 2% be a multifunction
with nonempty values and f:XxXxM — R be a function. For each
parameter pair (A,u)e AxM , we consider the following quasiequilibrium

problem

(QEP) Find x € K(x,4) such that,Vy e K(x,1),
S, y,u)20.

Sufficient conditions for the local uniqueness and Hdlder continuity
of the solution are established. For the special cases of equilibrium
problems and variational inequalities these conditions contain or even
improve recent known results. We also sharpen and correct the main result
of the only and very recent paper we observe on quasivariational
inequalities. Applications in some important problems are discussed too.

"Khoa Sbrphqm, Pai hoc Can Tha o
’Pai hoc Quéc té, Pai hoc Quéc gia Thanh phé Ho Chi Minh



FULLY PARALLEL METHODS
FOR A CLASS OF LINEAR PARTIAL
DIFFERENTIAL-ALGEBRAIC EQUATIONS

Pham KV Anh', Vii Tién Diing'

Recently there has been a growing interest in the analysis and
numerical solution of partial differential-algebraic equations (PDAESs)
because of their importance in various applications, such as plasma physics,
magnetohydrodynamics, electrical, mechanical and chemical engineering,
etc... Although the numerical solution for differential-algebraic equations
(DAEs) and PDAEs has been studied intensively, until now we have not
found any results on parallel methods for PDAEs.

This report deals with two fully parallel methods for solving linear
PDAEs of the form Au, + BAu = f(x,t), where A is a singular, symmetric
and nonnegative matrix, while B 1s a symmetric positive definite matrix.
The stability and convergence of proposed methods are also discussed.

'Khoa Todn, Bai hoc Khoa hoc Tw nhién, Pai hoc Qué'c gia Ha Noi



DEVELOPMENT OF A PARRALLEL PROGRAM ON
PC NETWORK TO USE IN OIL RESERVOIR
AUTOMATIC HISRTORY MATCHING

Ping Thé Ba'

This paper presents the brief algorithm for the oil reservoir automatic
history matching. To realize the code for use in the real field condition, a
parallel program on a PC network had been developed. The algorithms and
the results on applications for the test cases are presented. The results show
the good convergence and the significant decreasing in consumed time. The
program may be used to determine the parameters of the underground water
or oil reservoirs numerical models, and in general, it may be used to
parallelize the problems of data assimilation.

'Khoa Co hoc ki thudt va Tuw dong hoa, Pai hoc Cong nghé, Pai hoc Quéc gia Ha Noi
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DENSITY OF THE RANGE OF THE FRECHET
AND LIMITING SUBDIFFERENTIALS
OF A LOWER SEMICONTINUOUS FUNCTION

Nguyén Huy Chiéu'

Let X be a Banach space with topological dual space X . It is well
known that if f is Frechet differentiable, bounded from below on any

bounded set, and
i LG _

b= ||

then the range of ', {f'(x)|xe X}, is dense in X",

+0,

The purpose of this paper is to extend the above result to the case
where X is a Asplund space, the Frechet differentiability of f/ and the

Frechet derivative f'(x) are replaced, respectively, by the semicontinuity of
# and the Frechet subdifferential of(x).

'Khoa Todn, Pai hoc Vinh
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PHUONG PHAP DU BAO HIEU CHINH
DANG RKN LAP SONG SONG LIEN TUC
CHO BAI TOAN KHONG CUONG

Nguyén Hiru Cong', Nguyén Viin Minh*

Trong bao c4o ndy, ching toi nghién ctru luoc d6 1ap song song, du
bao-hi¢u chinh dya trén phuong phap hi¢u chinh dang RKN trung khép truc
tiép (RKN corrector methods) voi cong thirc dau ra lién tuc giai sb bai toan:

y'=f(t (), () =y,, V()=

t,<t<T, yeR".

Phuong phap dy bao-hi¢u chinh kiéu RKN lip song song lién tuc
duogc dua ra cung véi cong thire dau ra lién tuc. Xap xi s6 lién tuc con dung
dé du bao gia tri nic trong qué trinh dy bao-hiéu chinh. Theo cach lam nay,
ching t61 thu dugc phuong phdp dy bao-hi¢u chinh song song vdi cong
thirc dau ra lién tuc va dy bao cap chinh xac cao. Ap dung phuwong phap nay
vao bai toan thir da cho thay phuong phap mdi t6 ra hiéu qua hon nhiéu so
v6i cac phuong phap 1ap hién song song (PIRKN) va tuan tuy ODEX2 va
DOBRIN da c6.

'Khoa Sau dai hgc, Pai hoc Quéc gia Ha Noi
’Pai hoc Kinh té va Quan tri kinh doanh, Pai hoc Thai Nguyén

12



TOI UU HOA ONTOLOGY
VA CAC VAN PE LIEN QUAN

Truwong My Dung1

Trén co s6 hai bai bao [1], [2], b4o céo nay tiép tuc trinh bay mot sd
thuat thuat toan toi wu hoa vé cau trac Ontology mo (Fuzzy Ontology)
nham mo hinh héa mé hinh t&i wu hoa ontology va giai quyét bai toan tdi
uu hoa ontology.

[1] Truong My Dung & Nguyen Dinh Ngoc: Ontology optimisation-
problematics & methodology, with a first step of formalism, Progress in
Informatics, No.2, pp.87-95, (2005).

[2] Truong My Dung va Nguyén Dinh Ngoc: Ontology optimisation II.

From a formalism to a hierarchical blok-diagramatic algorithm, Hgi thao
T6i wu va Tinh todn khoa hoc (Ian thir 4), thang 4/2006, Ha Tay.

'Khoa Céng nghé théng tin, Pai hoc Quéc gia Thanh phé Ho Chi Minh
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UNG DUNG CAC PHUONG PHAP TOAN HQC
TRONG XU LY ANH DPE THIET LAP MAY CHAM THI
TRAC NGHIEM DA TiNH NANG VOI CHI PHI THAP

Pham Huy DPién', P§ Vin Hiép', Nguyén Ngoc Chién', Pinh Hiru Toan'

Trong mot bai bao trén Tap chi Hoat dong Khoa hoc, sb thang 8
niam 2006, ching toi ¢ dé cap dén kha ning thao g ganh ning mua thi
thong qua viéc tao ra cac cong cu hiru hiéu gitp cho cac trudng tién hanh
cong tac kiém tra danh gia thuong xuyén chat luong hoc tap cua hoc sinh
mot cach don gian, nhung hi€u qua va chinh x4c. M1 day chiing t61 da dua
ra mot giai phap thuc tién cho van dé nay, thong qua viéc tmg dung mot sb
cong cu Toan hoc vé xir Iy anh vao thiét 14p cac may chim thi tric nghiém
v0i chi phi thap, phu hop voi kha nang kinh phi cua cac truong pho thong,
va co nhleu tinh nang ho tro phu hop voi moi truong thuc tlen nuéc ta. Két
qua trién khai ¢ nhiéu truong phd thong trung hoc va mot s phong khao thi
cap tinh thanh (véi lugng bai duge cham 18n téi nhiéu trim nghin bai) da
khéng dinh tinh chinh xac va hi¢u qua cua giai phap dua ra. M6t mat, no
tiét kiém duoc rat nhiéu kinh phi, va mat khac, cho phep moi truong phd
thong trong ca nudc co thé tiép can dugc mo hinh va cong cu trién khai thi
trac nghiém khach quan, gbp phan thdo g& kho khin ton tai tir 1au trong
nganh gido duc nudc ta lién quan t6i viée danh gid, kiém tra chit lugng day
va hoc.

Gido vién cac truong THPT cuia Hai Phong trong ngdy Hoi thao va tap huan vé
cac chirc nang ciia may cham thi trac nghiém VIM (28/3/2007).

14



'Vién Todn hoc, Vién Khoa hoc va Cong nghé Viét Nam
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A RESULT ON THE STABILITY OF A CLASS OF
PARAMETRIC CONVEX OPTIMIZATION PROBLEMS

Nguyén Pinh'

Let X, Y be Banach spaces and let ¢, ¢,: X xY — RU{+o0}

be proper lower semi-continuous convex functions, te7 (arbitrary index
set), Q be a closed convex subset of X xY . Let further,

Q(x):z{er|(x,y)eQ} and G(x):={yeY|(pt(x,y)SO,teT}.
We concern the parametric convex problem:
p(x):=inf {¢(x, y)‘ yeQ(x)N G(x)} .

We prove that under a regularity condition and a rather mild
condition on the functions ¢, ¢, the value function p is lower semi-

continuous. Some corollaries for some specified problems are derived.

"' Bai hoc Quéc té, Pai hoc Quéc gia Thanh phd Ho Chi Minh
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UPPER APPROXIMATIONS OF SUBDIFFERENTIAL
OF VALUE FUNCTIONS OF SOME CLASSES OF
PARAMETRIC OPTIMIZATION PROBLEMS

Nguyén Pinh', Tran Thii An Nghia’

We consider the value function of DC programming problems under
convex constraints. Concretely, we consider the extended real-valued
function defined by

u(x)=inf {p(x.y) - p(x.y) |y eQ(x) and p(xy)<OvteT |, (¥)
where X,Y are Banach spaces, T is an arbitrary index set, Q is a closed
convex subset of Y, ¢,0, @, : XxY > Ru{+w} are proper lower semi-
continuous convex functions forall teT and Q(x)={ye Y |(x,y)eQ}.
The report concerns various kinds of subdifferential of the function 4 ata
point X with |(X)|<o0:

e The analytic ¢-subdifferential (for any £>0)

()= (X, x=x)

— >—Er.
=

8, u(X) = 1x e X' |liminf A4

o The Fréchet subdifferential: 8 1(X) = éo u(X),
e The basic subdifferential: 0,, 1(X) = Limsupég u(X),

L
X—>X
)

e The singular subdifferential: 6* u(x) = Limsupiég u(x),

X=X
2.el0

where the “Limsup” stands for the sequential Painleve-Kuratowski
upper/outer limit.

In this report, upper approximations for Fréchet subdifferential,
basic subdifferential and singular subdifferential of the value function u

defined in (*) will be given.

"Pai hoc Quéc té, Pai hoc ngélc‘gia Thanh phé Hé Chi Minh
’Pai hoc Sw pham Thanh pho Ho Chi Minh
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AIRFOIL SHAPE OPTIMIZATION USING
DIFFERENTIAL EVOLUTION ALGORITHM

Nguyén Thé Dirc'

Good airfoil shape selection and design is an important problem in
aircraft flight mechanics. The objective of many airfoil design approaches
1s to maximize the lift to drag ratio or minimize its reciprocal. These ratios
are strongly depended on the airfoil shape. The simplest approach to
designing airfoils is the direct method. The direct method consists of
selecting an initial airfoil shape and making slight modification to the shape
to improve the performance. The advantage of direct approach is its
simplicity. However, the direct method mostly could do a local search and
strongly rely on designer's experience. Other design approaches with the
use of optimization algorithms is expected to shorten and simplify the
iterative design process and improve the design output.

In our study, a new method is developed to optimize the shape of
airfoil for high aerodynamic performance. A flow solver and a global
optimization algorithm are linked within an automated design loop. The
flow solver is developed based on an improved panel method. The applied
optimization algorithm is an evolution algorithm. The method is tested for
an optimization shape problem of NACA airfoil family.

"Vién Co hoc, Vién Khoa hoc va Cong nghé Viet Nam
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MQT THUAT TOAN TIM TAP RUT GON
CUA BANG QUYET PINH KHONG PAY PU

Hoang Thi Lan Giao'

Dit liéu trong thuc t& thuong khong day du, du thira hoic khong
chinh xac, gdy anh huong khong t6t trong qua trinh phat hién tri thic tir dir
liéu. Y tuong “rat gon” duoc sir dung cho phép loai bo nhitng thong tin du
thira ma van giir duoc ddy du ¥ nghia cua tap dit liéu dang xét. Vi vay, viéc
tim tip rat gon cia bang quyét dinh duoc dat ra 1a hoan toan ty nhién va
can thiét. Chung t6i cling da thu duoc mot sb két qua khi nghién ctru vé van
dé nay trén bang quyét dinh day du. Tiép ndi cho nhiing két qua trude day,
chung t6i md rong nghién cru tap rat gon trén bang quyét dinh thiéu thong
tin dua vao khai niém entropy thd dugc dé xuét boi Jiye Liang va Zongben
Xu. Cu thé, trong bao cdo ndy ching tdi s& trinh bay mot thuat toan
heuristic tim tap rat gon cia bang quyét dinh khong day du.

"Khoa Cong nghé thong tin, Pai hoc Khoa hoc, Pai hoc Hué
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ON THE SOLUTION EXISTENCS
OF QUASIVARIATIONAL INCLUTION PROBLEMS

Nguyén Xuén Hai', Phan Quéc Khanh’, Nguyén Hong Quén®

We consider the following four quasivariational inclusion problems:

(IP1) Find x € S,(x) such that,Vy e S,(x), Vi €T(x,y),
F(t,y,%) 2 G(1,X);

(IP2) Find x € S,(x) such that,Vy e S,(x), 3t €T(X,y),
F(1,y,X)c G(1,X);

(IP3) Find x € S,(x) such that, Vy e S,(¥), Vi eT(X,y),
F(t,y,X)NG(t,X)#D;

(IP4) Find x € S,(x) such that,Vy e S,(x), 3t e T(x,y),
F(7,9,%)NG(T,%) =D,

where the involved multivalued mappings are acting on topological vector
spaces. We establish sufficient conditions for the solution existence of the
above problems under relaxed semicontinuity and quasiconvexity
assumptions by using a fixed-point theorem of S. Park, a different tool in
comparison with that of other papers on the solution existence. Our results
contain most of the ones for variational inclusion problems and
quasiequilibrium problems in the literature. When applied to particular
cases they are shown even to sharpen some recent results.

" Hoc vién Cong nghé Buu chinh Vién thong Thanh phé Hé Chi Minh
2 Pai hoc Quéc te, Dai hoc Quﬁc gia Thanh pho Ho Chi Minh
3 Pai hoc Quéc gia Thanh phé Ho Chi Minh
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AN INTRODUCTION TO EQUILIBRIUM PROBLEMS
WITH EQUILIBRIUM CONSTRAINTS (EPECs)

Nguyén Vin Hién'

Mathematical Programs with Equilibrium Constraints (MPECs) are
constrained optimization problems such that a part of the variables should satisfy
an equilibrium condition (Optimization Problems, Complementarity Problems,
Variational Inequalities, Generalized Equations, ...). The history of the MPEC can
be traced back to the economic notion of a Stackelberg leadership strategic game
(H. von Stackelberg, Marktform und Gleichgewicht, Springer-Verlag, Vienna,
1934. English translation: The Theory of Market Economy, Oxford University
Press, Oxford, 1952). Many applications in the fields of Economics and
Engineering can be formulated as MPECs. The literature devoted to MPECs
consists currently of three monographs:

-Z.-Q. Luo, J.-S. Pang, and D. Ralph, Mathematical Programs with Equilibrium
Constraints, Cambridge University Press, Cambridge, 1996.

- J.V. Outrata, M. Kovcvara, and J. Zowe, Nonsmooth Approach to Optimization
Problems with Equilibrium Constraints, Kluwer Academic Publishers, Dordrecht,
1998.

-S. Dempe, Foundation of Bilevel Programming, Kluwer Academic Publishers,
Dordrecht, 2002.

and hundreds of research papers dealing with a broad spectrum of questions
arising in this context. See also the following two two-volume reference books:

-F. Facchinei and J.-S. Pang, Finite-Dimensional Variational Inequalities and
Complementarity Problems, Vol. I & Vol. 11, Springer-Verlag, New York, 2003.
-B.S. Mordukhovich, Variational Analysis and Generalized Differentiation, Vol.
I: Basic Theory, Vol. 1I: Applications, Springer-Verlag, Berlin, 2006.

We would also like to recommend warmly the following book:

Nguyén bong Yén, Gido trinh Gidi tich da tri, Vién Toan hoc, Ha Noi, 2006.

Equilibrium Problems with Equilibrium Constraints (EPECs) belong to a
new class of constrained optimization problems that generalizes the class of
MPECs. An EPEC is a mathematical program to find equilibria that
simultaneously solve several MPECs, each of which is parameterized by design
variables of other MPECs. One important application of EPECs is the multi-
leader/multi-follower game in Economics, where each leader is solving a
Stackelberg game formulated as an MPEC.

The aim of this 90-minute lecture is to introduce the interested readers to
this challenging research topic. The main attention is paid to stationarity
conditions and methods to the numerical solution of such problems (MPECs and
EPECs). We will merely touch upon the applications.

"University of Namur, Belgium
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SWITCHING DESIGN FOR ROBUST EXPONENTIAL
STABILITY AND STABILIZATION OF UNCERTAIN
LINEAR HYBRID TIME-DELAY SYSTEMS

Lé Vin Hién', Q. P. Ha?, Vii Ngoc Phat’

In this paper, a class of uncertain linear hybrid time-delay systems is
considered. The system parameter uncertainties are time-varying and
unknown but norm-bounded. The delay in the system states is also time-
varying. By wusing an improved Lyapunov-Krasovskii functional, a
switching rule for the robust exponential stability and stabilization are
designed in terms of the solution of Riccati-type equations. The approach
allows for computation of the bounds that characterize the exponential
stability rate of the solution.

Numerical examples are given to illustrate the results.

'Khoa Todn, T ruong Pai hoc Sw pham Ha Noi
Faculty of Engineering, University of Technology Sydney, Australia
3 Vién Toan hoc, Vién Khoa hoc va Cong nghé Viét Nam
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MOT THUAT TOAN GIAI BAI TOAN VAN TAI VOI
RANG BUQC HAI PHIA

Pham Xuén Hinh', Tran Vii Thiéu®

Mo hinh bai toan vén tai v6i cac yéu cau thu phat dinh trude rat quen
thudc trong 1y thuyét tdi wu tuyén tinh. N6 ¢6 nhiéu tmg dung rong rii trong
thuc tién va da dugc nhiéu nguoi nghién ciru. Trong bai viét nay chung toi
dua ra mot thuat toan mai, don gian, dung dé giai bai toan van tai khi kha
ning cung (hay cu) cia cac tram phat (hay thu) chua qui dinh truéc, ma
bién dong trong mot khoang da biét. M6 hinh mo rong nay sinh tir mot Gng
dung trong diéu hanh mang xe buyt Ha Noi.

'Khoa Ti nhién, Truong Cao ding Sw pham Ha Ngi
?Vién Toan hoc, Vién Khoa hoc va Cong nghé Viét Nam
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PHAN PHOI KHI BINH PHUONG
VOI BAC TU DO NGAU NHIEN

Tran Loc Hung', Tran Thién Thanh', Bui Quang Vii'

Giasu X,X,..X, lan bién ngiu nhién doc 1ap cé cung phan phdi
chuan chinh tic N(0,1). Khi d6 tong cic binh phuong X2+ X2 +. .+ X>
duogc goi 12 bién ngiu nhién c6 phan phdi khi binh phuong véi n bac tu do,
ki hiéula »’.

Tir khi xuét hién (nim 1928, do Fisher tim ra khi xét gidi han cua
phan phdi cua hé sé twong quan da bién), phan phdi ciia bién ngau nhién x.
(dic biét 1a phép thir 4*) dd dong vai trd quan trong trong mot s bai toan
ctiia Thong ké nhu xay dung khoang tin cdy cho phuong sai tong thé, kiém
dinh gia thuyét thong ké lién quan toi phuong sai tong thé, kiém dinh tinh
phu hop gitra thyc nghiém va 1y thuyét, kiém dinh tinh doc 14p cua cac bién
ngau nhién, ..

Trong nhung nim gan day, tir cac yéu cau cua thuc té, nhiéu két qua
lién quan t6i viéc st dung chi s6 ngiu nhién trong cc bai toan théng ké da
duoc dat ra.

Mot cau hoi ty nhién 1a néu d6 tu do ctia # bién ngau nhién »> duoc
thay bdi mot bién ngiu nhién N, nhan cac gia tri nguyén duong, thi diéu gi
s& xay ra voi cac két qua lién quan t6i bién ngdu nhién 2 ?

Tra 10i cau hoi d6 1a myc tiéu chinh ma bai bao nay cb gang dat toi.
Nhiing két qua chinh dat duoc trong bai bao nay la cac dang di€u tiém cén
clia tong ngau nhién cac binh phuong ciia cac bién ngau nhién chuan chinh

tic 2= ZX/Z (ma tam goi 1a khi binh phwong véi do tw do ngau nhién
Jj=1

N -mét bién ngiu nhién c6 phan phdi xac suit cu thé nhu bién nhj thic,

Poisson, hinh hoc,...)

Ngoai ra ching t61 st dung Maple 9.5 dé cai dat cac thu tuc tinh ham
phan phdi cua bién ngau nhién c6 phan phoi y. vdi bac ty do 7, ham phan
phdi va cac bang s6 ctia bién ngiu nhién c6 phan phdi 2 véi bac tu do N
12 mot bién ngiu nhién c6 phan phdi cu thé nhu phan phdi hinh hoc hodc
phén phoi Poisson.

'Pai hoc Khoa hoc, Pai hoc Hué
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COUPLING THE REGULARIZATION TECHNIQUES
AND D-GAP FUNCTIONS TO SOLVE EQUILIBRIUM
PROBLEMS BY DESCENT ALGORITHMS

Phan Qudc Khanh', Lé Pai Nghia®

We introduce a general regularizing functions to build auxiliary
problems for a general equilibrium problem. Applying D-gap functions we
reduce the obtained regularized problem to a unconstrained differentiable
minimization problem, for which we then prove a global convergence of a
descent algorithm for finding, as a stationary point, a solution of the
original equilibrium problem. Our results develop and improve recent
papers of Fukushima, Peng, Konnov-Pinyagina, Mastroeni, etc.

" Bai hoc Quéc té, Pai hoc Quéc gia Thanh pho Ho Chi Minh )
’Khoa Céng nghé théng tin va Todn vmg dung, Pai hoc Tén Pirc Thing
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ON EKELAND’S &-VARIATIONAL PRINCIPLE
WITH VARIOUS EFFICIENCY NOTIONS
FOR SET-VALUED MAPS

Phan Quéc Khanh', Pinh Ngoc Quy’

We continue the recent intensive development of Ekeland’s e-
variational principle for set-valued maps in the literature. Beside the Pareto
efficiency we consider also a new notion of efficiency proposed by
Kuroiwa (2001). By using a concept of Q-distance we weaken the
commonly used lower semicontinuity assumption for the principle. Stability
of the principle is also investigated. Some of our results are new. The other
contain that of the papers by Gofert, Tammer and Zalinescu (2000) and Ha
(2005) or partially improve theorems in Chen, Huang and Hou (2000),
Huang (2001, 2002), and Lin and Du (two papers to appear).

"Pai hoc Quéc té, Pai hoc Quéc gia Thanh phé Ho6 Chi Minh
’Khoa Khoa hoc, Pai hoc Can Tho
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OPTIMALITY CONDITIONS USING
APPROXIMATIONS FOR NONSMOOTH VECTOR
OPTIMIZATION PROBLEMS UNDER GENERAL
INEQUALITY CONSTRAINTS

Phan Qudc Khanh', Nguyén Pinh Tuin®

First and second-order necessary conditions and sufficient conditions
for optimality in nonsmooth vector optimization problems with general
inequality constraints are established. We develop Lagrange multiplier rules
of orders 1 and 2, with the Lagrange multipliers depending on directions
by using approximations as generalized derivatives and avoid even
continuity assumptions. Convexity assumptions are not imposed explicitly.
Examples are provided to show that our theorems are easily applied in
situations to recognize or reject points to be weak, Pareto or strictly
efficient,while many known results cannot be.

"' Pai hoc Quéc té, Pai hoc Quéc gia Thdnﬁ phé Ho6 Chi M’inh‘
’Pai hoc Khoa hoc Tw nhién, Pai hoc Quoc gia Thanh pho Hé Chi Minh
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TUA JACOBIAN VA UNG DUNG
TRONG TOI UU PONG

(Pseudo-Jacobians and Dynamic Optimization)

Pinh Thé Luc', Giovanni Crespi’

Trong bai nay, chung ta s€ xay dung khai ni¢ém ma tran tya Jacobian
(Pseudo-Jacobian) cho cic ham vecto lién tuc trong khong gian Banach dé
thay thé dao ham khi ma ham vecto khong kha vi. Nhiéu cong thirc tinh
toan cho ta thdy rang tua Jacobian 1a mot loai dao ham suy rong khé linh
dong, co thé dung dé nghién ctru cac bai toan t6i vu, bai toan bién phan va
cac dé tai quan trong khac trong giai tich ham nhu tinh mé cta anh xa lién
tuc. Chung ta s€ di sdu vao nghién ctru cong thirc tinh tya Jacobian cua
phiém ham tich phan va dung n6 dé chimg minh diéu kién can trong céc bai
toan bién phan (bai toan Bolza, bai toan Mayer) voi cac gia thiét giam nhe
vé tinh lién tuc Lipschitz.

! Avignon University, France
*Varese University, Italy
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ERROR BOUNDS AND APPLICATIONS
TO THE PERTURBATION STABILITY
OF METRIC REGULARITY

Huynh Vin Ngii'

In this paper, we present several conditions ensuring error bounds in
the context of metric spaces. Then, we apply these results to study the
perturbation stability of the metric regularity.

'Khoa Todn, Pai hoc Quy Nhon
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EVOLUTIONARY ALGORITHMS FOR
HIGH-SCHOOL TIMETABLING PROBLEMS

Tran Thi Hué Nu’(rngl, Nguyén Téin Trin Minh Khang'

The high-school timetabling problem regards the weekly scheduling
for all the lectures of a high school. The problem consists in assigning
lectures to periods in such a way that no teacher (or class) is involved in
more than one lecture at a time, and other constraints are satisfied. The
problem is NP-complete and is usually tackled using heuristic methods.
This paper describes a solution algorithm (and its implementation) based on
evolutionary algorithms. Using real data from “Talent High School”, the
method we describe never failed to find a schedule which satisfies all hard
constraints of classes and teachers and this method gives a result better than
the result found by hand.

! Pai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Thanh phé Hé Chi Minh
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VE TiNH LIEN TUC CUA ANH XA NGHIEM
TRONG BAI TOAN BU TUYEN TINH

Huynh Thé Phung', Trin Thién Tin'

Cho ma trin M € R™" va vecto cit ¢ € R". Bai toan bu tuyén tinh
LCP(M,q) mg véi M va ¢ la baitoan tim vecto x € R" thoa man hé phuong
trinh va bat phuong trinh

x20,Mx+g>0,(x,Mx+q)=0. (D)

Tap gom tit ca cac nghiém cua (1) duoc ky hiéu 1a S(M,q). V&i M cd
dinh cho truéc, ky hiéu S,,(g) dugc dung dé chi tap nghiém cua (1) Gmg véi g .
Nhu vay, S, 1a mét anh xa da tri tr R" vao R va dugc goi la anh xa nghiém
ctia bai toan bu tuyén tinh véi M cd dinh.

Trong bai bdo: ”On continuity properties of the solution map in linear
complementarity problems”, Vietnam. J. Math., 30 (3), pp. 251-258, tac gia
Huynh Thé Phung da chimg minh duoc rang: Anh xa nghiém S v Lipschitz trén
DomS,, khi va chi khi n6 ntra lién tuc dudi. Hon nita, trong bai bio: “A
geometrical approach to the linear complementarity problem”, Vietnam. J. Math.,
32 (2), pp.141-153, tac gida Huynh Thé Phung con ching minh dugc rang: Néu
anh xa nghiém S§,, Lipschitz trén DomS),, thi tdn tai mot s tw nhién & sao cho:

card(S,,(¢)) =k voimoi ¢ €int(DomS,,) (2)
va
card(SM (q))Sk véi moi g € 6(DomS,, ). 3)

Ma tran M thoéa méan hai diéu kién (2) va (3) dugc goi 1a ma trin dang
nghiém.

Nhu vay, néu 4nh xa nghiém S,, 1a Lipschitz hay mot cach twong dwong,
S, lién tuc, thi M phai la ma tran dang nghiém. Mot cau hoi dat ra kha ty nhién
1a tir tinh ddng nghiém cta ma trdin M co kéo theo sy lién tuc ctia 4nh xa nghiém
S,; hay khong?

Trong bao céo nay, ching toi sé trinh bay cac két qua sau:

1. Chi ra mot s 16p ma tran dang nghiém M cu thé ma anh xa nghiém

S, lién tuc trén  DomS), .
2. Téng quat hon, véi moi ma trén dfmg nghiém M , anh xa nghiém S,

luén lién tuc tai moi diém g €int(DomsS,, ).

" Pai hoc Khoa hoc, Pai hoc Hué
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EXTRAGRADIENT ALGORITHMS
EXTENDED TO EQUILIBRIUM PROBLEMS

Tréin Pinh Quéc', Lé Diing Mwu®, Nguyén Viin Hién’

Consider the following equilibrium problem

Find x" € K such that f(x*,y)>0, forall ye K, (EP)

where K is a nonempty, closed, convex setin R", f:KxK — RU{+w} is
a bifunction and satisfies f(x,x)=0 forall xe K.

In this report, we make use of the auxiliary problem principle to
develop iterative algorithms for solving equilibrium problems. The first one
is an extension of the extragradient algorithm to equilibrium problems. In
this algorithm the equilibrium bifunction is not required to satisfy any
monotonicity property, but it must satisfy a certain Lipschitz-type
condition. To avoid this requirement we propose linesearch procedures
commonly used in variational inequalities to obtain projection-type
algorithms for solving equilibrium problems. Applications to mixed
variational inequalities are discussed. A special class of equilibrium
problems is investigated and some preliminary computational results are
reported.

! Truong Dai hoc Khoa hoc Tw nhién, Pai hoc Quéc gia Ha Noi
2Vién Toan hoc, Vién Khoa hoc va Céng nghé Viét Nam
3 University of Namur, Belgium
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DUALITY RESULTS FOR GENERALIZED
VECTOR VARIATIONAL INEQUALITIES
WITH SET-VALUED MAPS

Pham Hiru Sach', Do Sang Kim’, L& Anh Tuin’, Gue Myung Lee’

In this paper we introduce new dual problems of generalized vector
variational inequality problems with set-valued maps, and we discuss a link
between the solution sets of the primal and dual problems. The notion of
solutions in each of these problems is introduced via the concept of
efficiency, weak efficiency or Benson proper efficiency in vector
optimization. We also provide examples showing that some earlier duality
results for vector variational inequality may not be true.

'Vién Todn hoc, Vién Khoa hoc va Cong nghé Viét Nam
’Pukyong National University, Pusan, Republic of Korea
STriong Cao dang Sw pham Ninh Thudn
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VE MQT MO HINH BAI TOAN QUY HOACH TUYEN
TINH NGAU NHIEN

(On a Model of Stochastic Linear Integer Programming Problems)

Tran Xuan Sinh', Nguyén Thi Thanh Hién', Lé Thanh Hoa',
Nguyén Vin Hung'

Xét bai toan luu chuyén hang: C6 n kho chita hang. So6 luong hang hién c6 & kho
thit i 1a b, (b, nguyén), i = 1, 2, ..., n. Kinh phi bao quan luu gitt mot don vi hang &
khothttilas,i=1,2, .., n Cudc phi van tai mot don vi hang tir kho thit i dén kho
thitjlac,(i=1,2,..,nj=1,2,..,n). Can van tai va diéu chinh luong hang &
céc kho sao cho téng chi phi luu kho va van chuyén 1a bé nhat. Biét rang giita kho
i va kho j luon ¢6 cung duong van tai va ¢; = ¢;.

Tt bai toan da néu, chdng toi thi€t 14p mo hinh todn hoc 1a mot bai toan quy
hoach tuyén tinh nguyén.

Trén co s& thuc t€ v6i su bién dong ngdu nhién ca gia tri b,, ching toi chuyén
no vé bai todn quy hoach tuyén tinh ngiu nhién nguyén hai giai doan.

Budc dau da thu duge mot so két qua ddng ké theo 2 hudéng tiép can:

+ Hudng thit nhat: Xét bai todn Iuu chuyén hang nhu bai toan quy hoach ngiu
nhién nguyén 2 giai doan. Theo hudng nay, ching toi da xay dung co s& 1y luan va
dua ra thuat toan giai cho 16p bai todn quy hoach tuyén tinh nguyén 2 giai doan.

+ Huéng tht hai: Xét bai todn v6i nhitng dac thu riéng. Theo huéng nay,
ching t6i budc dau da tim hiéu mot so tinh chat riéng biét ctia nd. Trén co s& do,
coi bai toan dang xét nhu mot truong hop dac biét ctia bai todin ma mot so tac gia
di khdo sit (chang han: Cic tic gid X. Chen, M. Sim, P. Sun, trong bai viét: A
robust optimization perspective of stochastic programming, Working paper,

National University of Singapore, 2005).

'Khoa Todn, Pai hoc Vinh
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BAI TOAN XAC PINH NGUON PIEM GAY O NHIEM
TRONG TRUONG HQP NHIEU NGUON

Nguyén Thanh Son'

Bai todan xdac dinh nguon gay 6 nhiém da thu hit duge su quan tam
dac biét cia khong chi nhitng nguodi lam cong tic moi trudng ma con
thu htit su chu ¥ cua rat dong cac nha todn hoc boi ¥ nghia thuc t€ va su
phtc tap ¢ khia canh 1y thuyét cua van dé. Vé mat todn hoc, xdc dinh
ngudn gay 6 nhiém chinh la xdc dinh v&€ phai cia mot phuong trinh
truyén tai-khuéch tdn-phan ting vat chat. Ngudi ta nhanh chéng nhan
ra that bai khi xét trudng hop ham ngudn téng quat. Do vay, ngudi ta
thuong thu hep 16p haim nguén & nhitng dang cu thé. Trong s6 d6, him
nguén 13 t6 hop tuyén tinh cta cdc phan phoi Dirac theo khong gian ¢6
dang

F(e) =Y si(t)(x — a;)
i=1

duoc dé cap dén nhiéu hon ca. Trong két qua nam 2005, A. Badia, T.
Ha Duong, A. Hamdi da xét bai toin mot chiéu trong truong hop mot
ngudn, £ = 1. Bing viéc quan sdt tai hai diém trong mién, cic tic gia
di ching t6 nguén c6 thé xdc dinh mot cich duy nhit va dua ra thuat
todn phuc hdi nguén tir dit liéu quan sit. Thuit todn d6 khong thé sir
dung cho trudng hop nhiéu nguén. Tuy nhién, trong trudng hop quan
sdt khong phai l4 hai diém ma 12 mot mién con clia mién khong gian,
tdc gia clia bdo cdo da sir dung phuong phdp binh phuong t6i thiéu va
thu dugc két qua nhit dinh. Bdo cdo nay tom tit nhiing két qua do.

"Khoa Khoa hoc Tu nhién va Xa hi, Pai hoc Théi Nguyén
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e-OPTIMALITY AND ¢-LAGRANGIAN DUALITY
FOR A NONCONVEX PROGRAMMING
PROBLEM WITH AN INFINITE NUMBER
OF CONVEX CONSTRAINTS

Ta Quang So’nl, J. J. Strodiotz, V. H. Nguyen2

This report gives  g-optimality conditions for a nonconvex
programming problem which has an infinite number of convex constraints.
The necessary conditions of Kuhn-Tucker type concern regular & -solutions
and are derived under the assumption that the system of inequality
constraints is a Farkas-Minkowski system. The sufficient conditions are
devoted to &-quasisolutions and are proposed under the assumption of & -
semiconvexity of the objective function.

Finally, new duality results are obtained by using quasi saddle-points
and an extension of the ¢-Lagrangian functional.

'Khoa Khoa hoc Ty nhién, Truong Cao dang Sw pham Nha Trang
? University of Namur, Belgium
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ON THE SYSTEM
OF QUASI-OPTIMIZATION PROBLEMS

Nguyén Xuin Tan', Nguyén Ba Minh®

The systems of quasi-optimization problems are formulated and
some sufficient conditions on the existence of solutions for these systems
are shown. These concern the existence of solutions, the stability and the
structure of solution set of general vector problems. As special case, we
obtain results on the existence of solutions of optimization problems
depending on parameters, Nash equilibrium problem for noncooperative
games. Some relationships between these problems and others, as quasi-
equilibrium problems, quasi-variational inequalities, complementarity
problems are shown. From these we extend some well-known results
obtained by Blume and Oettli, Park, Chan and Pang, Parida and Sen,
Browder and Minty, Ky Fan, etc.

"Vién Toan hoc, Vién Khoa hoc va Cong nghé Viét Nam
’Pai hoc Thiong mai Ha N§i
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BAI TOAN TUA TOI UU
CHO ANH XA PA TRI TUA LOM

Nguyén Thi Thanh Thiy'

Cho X,Y,Z la cac khong gian véc-to topd, D « X,K < Z la cac tap

con khac rong, C c Y la ndn, cac anh xa da tri

S:D>2°T:D>2% F:DxKxD—?2"
Ta xét hai bai toan sau:
Bai toan bao ham thirc twra bién phén trén

Tim (x,y )e Dx K sao cho
XeS®),7 e T(X) (UQVIP)
va
F(%,7,%x)C F(X,7,%X)-C  v6imoi x e S(¥).
Bai toan bao ham thirc twa bién phan dwéi
Tim (x,y)e Dx K sao cho
xeS(x),yel(x) (LQVIP)
va
F(x,7,x)c F(x,y,x)+C vo1 moi x € S(X).
Trong béo cdo nay t6i ching minh diéu kién can va du dé hai bai
toan trén c6 nghiém va su tdn tai nghiém cuia ba bai toan hé qua.

'Khoa Todn, Bai hoc Sw pham Ha Noi
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MOT SO PHUONG PHAP GIAI BAI TOAN
CUC TRI LOI PA MUC TIEU KHONG RANG BUOC

Nguyén Thi Thu Thiy!, Nguyén Buong’

Cho ¢,,j=0,L,..,N lacac phi€m ham 16i chinh thudng ntra lién tuc dudi
yéu trén khong gian Banach phan xa X va kha vi Gateaux v6i dao ham Gateaux
1a 4,(x) gia thiet 12 h-lién tuc tai x € X . Hay tim phén ti x% € X saocho

Q,(x°)=£1€1£(qi(x) Vj=0,1,...,N. (1)

N
Pat Sj:{)?eX:¢j()?):£Iel)t;¢j(x)}, j=0,1,.., N, S:ﬂosj.
.

Nhu da biét, tap S ; tring véi tap nghiém ctia phuong trinh toan tir
4;(x)=40, (2)
va 1a mot tap 16i déng trong X . Nhu vay viéc giai bai toan (1) twong duong voi
viéc giai hé phuong trinh todn tit (2) v6i j =0,1,..., N . Néu khong thém diéu kién
cho toan tir 4 T chang han tinh don diéu déu hodc don diéu manh, thi méi phuong
trinh (2) 12 khong chinh. D€ gidi bai toan nay, PGS. TS. Nguyén Budng di nghién
cttu phuong trinh hiéu chinh dang
N
Y A(x)+aU(x) =0,y =0<p, <p, <1, j=1,2,.,N-1. 3)
j=0
v6i AJ}? la xdp xicla 4, va U la dnh xa d6i ngiu chudn cta X .
Trong bdo cdo nay ching toi trinh bay mot s6 van dé sau:
1) Xap xi hitu han chiéu cho phuong trinh hiéu chinh (3) bdi phuong trinh

N

Y at Al () +aU"(x)=0, xeX, &)

j=0
v6i X, la khong gian con hitu han chiéu cia X . Nghién ctiu su hoi tu va toc do
hoi tu ctia day nghiém hiéu chinh da dugc xap xi hitu han chiéu.
2) Trinh bay phuong phap hiéu chinh lap bac khong giai bai toan (1) va chi ra su
hoi tu clia phuong phap.
3) Cu6i cung chi ra viéc 4p dung cic két qua dat dugc dé giai quyét mot sd bai
todn.

'Khoa Khoa hoc Tw nhién va Xa héi, Pai hoc Thdi Nguyén
2 Vién Cong nghé thong tin, Viéen Khoa hoc va Cong nghé Viét Nam
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FIRST ORDER CHARACTERIZATIONS OF CONVEX
VECTOR FUNCTIONS AND APPLICATIONS

Phan Nhit Tinh'

In this paper we show out characterizations of C-convexity of vector
functions via monotonicity of differential and directional derivatives of
them. These results are applied in vector optimization to obtain some
necessary and sufficient conditions for the existence of efficient points of
convex vector functions.

"Pai hoc Khoa hoc, Pai hoc Hué
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ROBUST GLOBAL OPTIMIZATION
Hoang Tl.lyl

A wide class of global optimization problems have the form

min { /(x)|g(x) <0}, (P)

,,,,,

solution to (P) may be very hard, most solution methods for (P) compute,
for given tolerances & > 0,7 > 0, an(&,n7) —approximate optimal solution, i.e.

a point x such that: 1) x is an &—feasible solution, in the sense that
g(x)<¢;2) f(x)< f(x)+n forall ¢—feasible solution x.

However this concept of approximation may not be quite
adequate, since such an (g,7)—approximate optimal solution may
correspond to an objective function value far from the true optimal value,
while being infeasible. We introduce a concept of essential &—optimal
solution, which corresponds to a more appropriate approximation of the
global optimal solution, while being stable under small perturbations of the
constrains. A general robust solution approach is proposed which can be
applied whenever f,g; € X—X, where X is a family of functions with the
following property:

) If wueX, aeR, then oaue X; If u,u, €X then

max {u1 (x),uy (x)} eX;

2) Forany ueX theset D={xeR"|u(x)<0} has no isolated point.
This property ensures that the family ®(X):=X-X is a vector lattice and if
every function f,g,, involved in problem (P) belongs to ®(X) then
computing an essential ¢—optimal solution reduces to solving a sequence
of robust problems of the form min{v(x)ju(x)<0} with ueX, ve®(X).

Examples of X : 1) family of convex functions, 2) family of increasing
functions. Numerical examples are discussed to illustrate the approach.

"Vien Toan hoc, Vién Khoa hoc va Cong nghé Viét Nam
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BAN KINH ON PINH CUA GIA TRI RIENG
THUQC PHAN BU CUA PHO CUA MQT MA TRAN

Hoang Xuan Vinh'

Cho, A e‘C"X" ,DeC™, EcC®, AeC” 1acéc ma trin hé sb
phtrc vai s6 chiéu twong tng.

Véi 1eC\o(4) dat 7(4)={2eC\o(A)}.

Bai toan: Tim 7 16n nhét sao cho 4 e C\o(4+ DAE) khi [A]<y.
Pinh nghia 1. S6

r,=r,(4;D;E) =inf {|A|: 2 € 6(4+ DAE)}
duogc goi 1a bdn kinh én dinh phike cua gia tri riéng 1.
Pinh nghia 2. S6
ro(4; D; E) :=inf {|A]: A€ C™, Qo (A+ DAE) # O}

duoc goi 14 bdn kinh én dinh cia tap Q.

Chuing t61 da ching minh dugc cac dinh 1i sau day.
Pinh li 1.

1
|EGT-4)"D|

r,(A;D;E) =

Pinh Ii 2.

1 1

7o (4; D; E) = inf BG4 D] = i‘ngEW‘A)ADH .

1eQ

1 , \ A ” .7
Ban Toan, Nha xuat ban Gido duc
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