Chuwong trinh Hoi thao
Sinh vién nghién ctru khoa hoc Vién Toan hoc 2020 (24-25/9/2020)

Thir Nam, ngay 24 thang 9 nam 2020

Budi sang
8:30-9:00 Ping ky dai biéu
9:00-9:50 GS. Phiing Ho6 Hai (Vién Toan hoc)
Lecture: Schema language in algebraic geometry
9:50-10:05 Coffee break

Chii toa: PGS. Poan Trung Cwong

10:05-10:25 Nguyén Khanh Hung (Pai hoc Khoa hoc tu nhién, BHQGHN)
Gigi thigu veé Iy thuyét trueong dinh gia déng dai so
10:25-10:45 Nguyén Trung Nghia (Pai hoc Khoa hoc tu nhién Tp. H6 Chi Minh)

Notes on Affine Group Schemes
Chii toa: GS. Nguyén Qudc Thing

10.50-11.10 Lé Minh Thuan (Pai hoc Su pham Ha Noi 2)

Construction of some Galois extensions
11.10-11.30 Nguyén Quang Khai (Pai hoc Su pham Ha Noi)

The order of the reduction a rational point of one-dimensional torus
11.30-11.50 Tran Manh Cudng (Pai hoc Su pham Ha Noi 2)

Metric in space of positive semidefinite (PSD) matrices
11.50-14.00: Lunch at Soulmate’s Restaurant
Buai chiéu

Chii toa: TS. Nguyén Hoang Thach

14.00-14.20 Lé Linh Pan (Pai hoc Su pham Ha Noi 2)
Bai toan tim cay bao trum co trong luong nho nhat va phuong phdp tim trong Python
14.20-14.40 Nguyén Minh Héng (Pai hoc Su pham Ha Noi)

B&o c&o tim hiéu vé tim kiém céng dong trong mang c& lén dua trén buée di ngau
nhién trén do thi va pho cua do thi

14.40-15.00 Nguyén Thi Phuong (Dai hoc Su pham Ha Noi 2)
Wait-and-see recovery robust school timetabling

15.00-15.30 Coffee break

Chu toa: PGS. Poan Thai Son

15.30-15.50 Nguyén Khanh Huyén (Pai hoc Khoa hoc tu nhién, PHQGHN)
Hoat dgng kinh doanh triec tuyén trong thoi gian gan ddy
15.50-16.10 Po Quang Khai (Pai hoc Bach khoa Ha Noi)
Phéan bo xac suat cua danh muc dau tu trén thi truong chuing khoan
16.10-16.30 Nguyén Thi Huong Giang (DPai hoc Vinh)

The expected number of real roots of random polynomials



Thir Sau, ngay 25 thang 9 nam 2020

Budi sang

9.00-9.50

9.50-10.05

TS. Lé Xuan Thanh (Vién Toan hoc)
Lecture: Some applications of integer programming

Coffee break

Chu tga: GS. Pinh Nho Hao

10.05-10.25

10.25-10.45

Pho Nhat An (Pai hoc Su pham Ha Noi)
Regularizing property of Stochastic Gradient Descent for solving linear inverse
problems

Pang Hitu Tién (Pai hoc Céng nghé, PHQGHN)

An Agent-based Framework toward building Epidemic disease simulation based on
SIR model

Chii toa: TS. H6 Minh Toan

10.50-11.10

11.10-11.30

11.30-11.45

11.45

Trﬁ‘n buc Hiéu (Pai hoc Su pham Hi:i NoI) N
Dieu kién on dinh cho hé hon hop cap phan the co tre dua trén ham vector Lyapunov

Giang Trung Hicu (Dai hoc Su pham Ha Nbi) ’
Mgt so ket qua cho nghiém duong cua mot lop phwong trinh Elliptic suy bien

Phuing L¢ Diém (Pai hoc Khoa hoc tu nhién, PHQGHN)
Mot so ung dung cua ham bien phuic

Lunch at Soulmate’s Restaurant



TOM TAT BAO CAO



Regularizing property of Stochastic Gradient Descent for solving linear inverse
problems

Pho Nhat An

Tom tit: In this talk, we discuss about the regularizing property of Stochastic Gradient Descent
(SGD) for the numerical solution of a class of linear ill-posed inverse problems with the help of
deterministic inversion theory and stochastic calculus. Under proper early stopping and suitable
step size schedule, it is regularizing in the sense that iterates converge to the exact solution in the
mean squared norm as the noise level tends to zero. In addition, a further analysis on the
preasymptotic weak and strong convergence behavior of SGD is provided in order to explain the
fast initial convergence typically observed in practice.



METRIC IN SPACE OF POSITIVE SEMIDEFINITE MATRICES
Sinh vién: Tran Manh Cuong, khoa Toan, Dai hoc Su pham Ha Noi 2
Thay huéng dan: TS.H6 Minh Toan.

Abstract:
+Ching minh d(A, B) duge dinh nghia bdi :

d(A, B) = (tr(A + B) — 2tr(AY2BAY/?)1/2)1/2

1& mot metric theo mot cach khac.

Va khi thay (AY2BA'Y2)Y/2 bing cach dang trung binh nhan khac:
AV2R1/2
~A1/2(A_1/2BA_1/2)1/2A1/2
hodc trung binh log euclid exp(
Khi d6 d(A, B) con la metric hay khong?
+ Ham fidelity :

logA+logB )
2

F(A, B) = tr(AY2BAY2)1/2

thong qua t6i wu ham vét(sit dung dao ham). Sau do, ta thay bdi trung binh c6 trong
va xem xem né6 c¢6 con la ham fidelity hay khong?



Bai toan tim cay bao trim c6 treng lwong nhé nhit va &ng dung trong thuc té

Sinh vién: Lé Linh Pan
Truong: Dbai hoc Su pham Ha Noi 2
Can bo huéng dan:  TS. Tran Nam Trung

Tom tit: Pai sé 13 mot phan co sé quan trong trong Toan hoc va Ly thuyét do th;
dong mot vai trd quan trong trong Pai s6. Trong thoi dai 4.0 véi te do phat trién
chéng mat cua cong nghé ciing nhu nhu cau cao vé giai quyét cac bai toan thyc té,
con ngudi hudng toi viéc sir dung may maéc, thiét bi cong nghé xir ly céc bai toan
thuc té véi luong dit lidu cao dua trén kién thirc co s& vé Toan hoc.

Trong bao cdo nay, ching téi trinh bay vé kién thirc co sé trong Ly thuyér do
th; cing mot sé van dé thuc té duoc giai quyét bang kién thuc Ly thuyér dé thi va
dé tién cho qua trinh phan tich va trién khai, chung t6i dtra ra nhitng vi du c6 luong
dix liéu nho. Tuy nhién, trong thuc té, mdi bai toan mang tinh thyc tién cao déu cé
luong du lidu 16n hoac rat 16n va dé giai quyét nhimg bai toan nhu vay mot cach
“thu cong” can rat nhiéu thoi gian, cong stc. Vi vay, ching toi gisi thieu mot sb
thuat toan trén ngdn ngir 1ap trinh Python nham giai quyét cac bai toan véi lugng
di liéu 1on néi trén.



TOM TAT BAO CAO NGHIEN CUU KHOA HOC

Tén dé tai: MOT SO UNG DUNG CUA HAM BIEN PHUC
Ho va tén sinh vién: Phing Lé Diém

Ho va tén can bd huéng dan: D6 Hoang Son

Tém tit ndi dung bao cdo khoa hoc:

Giai tich phiic, hay con goi 1a ly thuyét ham bién phiic, 12 mot nhdnh clia todn
hoc nghién cifu cac hé ham s6 mot hay nhiéu bién va cac bién s6 déu 1a s6 phiic.
Giai tich phiic c6 nhiéu @ng dung trong nhiéu nganh khac ctia toan hoc, trong d6
c6 1y thuyét sd va toan dng dung. Trong bdo cdo nay, chiing ta sé tim hiéu tng
dung ctia giai tich phtc trong viéc chiing minh mdt s6 dinh 1y thuc cu thé d6 1a
dinh 1y xAp xi Miintz, dinh ly vé tinh diy du clia liy thita c6 trong, mot dinh 1y vé
khai trién Fourier va dinh ly sd nguyén to.



The expected number of real roots of random
polynomials

Viet- Hung Pham ! Thi- Huong- Giang Nguyen?
! Institute of Mathematics, VAST
2 Vinh University

September 18, 2020

Abstract. In this talk, we will recall the Buffon needle problem that relates
to random polynomials. Then we introduce two different formulas for the
computation of the mean number of real roots of random polynomials and
some classical models. We also present a class of random polynomials given
by Schehr and Majumdar, and also their arguments to predict the expecta-
tion of the number of real zeros.

Keywords. Random polynomials.



Tim hiéu vé tim kiém cong dong trong mang ¢d 16n dua trén
bude di ngau nhien trén do thi va pho ctia do thi

Nguyén Minh Hang
Cén bo huéng dan: PGS. TSKH.Phan Thi Ha Duong

Ha Noi, 2020

TOM TAT

Mot trong nhimg dic diém quan trong ciia mang la ton tai cAu tric cong dong. DA cé rat nhicu
thuat toan dugc gidi thidu nhim tim kiém cac cong dong trong mang. Ban tom tit nay sé trinh bay
vé thuat todn tim kiém cong dong trong mang dya trén bude di ngdu nhien trén do thi (Passcal.P
va Matthieu.L, 2006). Trong bai bao "Computting communities in large networks using random
walk", tac gid da gidi thieu ham tinh khodng cdch mdi gitta cac dinh dya trén buée di ngau nhién
trén do thi. Khoang céch nay c6 rat nhidu wu diém: né thé hien duge thong tin vé ciu tric cong
dong tren do thi, né c6 thé dugc tinh todn mot cach hisu qua va st dung hidu qué trong thuat
toan phan cum phan 16p. Thuat todn nay chay trong thdi gian O(n?logn) véi cac mang thuc té, va
trong thai gian O(mn?) trong trudng hop xau nhat. Ta ciing thiy ring cach tiép can dya trén phd
clia dd thi c6 méi lien hé chit ché véi cac thuat toan phan cum khac, dic biét 1a véi bude di ngdu
nhien trén d6 thi. Khing dinh ring day la cach tiép can quan trong dé gidi quyét bai todn phat
hién cong dong trong do thi.



MOT SO KET QUA CHO NGHIEM DUONG
CUA MOT LOP PHUONG TRINH ELLIPTIC SUY BIEN

Sinh vién thyc hién: Giang Trung Hiéu
Giang vién huéng dan: GS. TSKH Nguyén Minh Tri
Email: gtrunghieu98@gmail.com SBT: 0776432631

Tom tit
Trong bai bao co nay, ching toi s& khao sat mot 16p phuong trinh elliptic suy bién cd
dang

{—div(a(x)Vu) =b(x)uP xeQ )

u=0 XeoQ

§ day QcR"(N>1) l1a mién tron bi chin, p 1a mot sé thuc. Véi truong hop

N +2
N2
of positive solutions of a degenerate elliptic problem"” cua ZongMinh Guo, chdng téi thu
duogc sy ton tai cua nghiém dwong cua bai toan (P) nhd cac phép nhiing Sobolev twong ttng

1<p< min{ } dwa trén két qua trong bai nghién ctu "Existence and regularity

véi cac trong a(x), b(x). Trong truong hop p > p,, V&i a(x) :|x|9, b(x) :|x|I va Q la
mién hinh sao, bing céch thiét 1ap dong nhat thuc loai Pohozaev, chung t6i thu dugc su
khéng ton tai nghiém duong cua bai toan (P).

Tir khda: phuong trinh elliptic suy bién, phép nhiing Sobolev véi trong, su tén tai nghiém,
su khéng ton tai nghiém, dong nhit thirc Pohozaev, mién hinh sao.



PIEU KIEN ON PINH CUA HE PHUO'NG TRINH VI PHAN CAP PHAN THU HON HO'P CO
TRE DUA TREN HAM VECTOR LYAPUNOV.

Tran Pirc Hiéu - Trwong Pai hoc Sw pham Ha Noi
Ngwoi hwéng dan: Hoang Thé Tuén - Vién Toan Hoc

Tém tit: O ddy, em sé trinh bay diéu kién 6n dinh cho hé vi phan cip phan thit hén hop c6

tré. Truwdc tién, em sé mé rong ham vector Lyapunov dé xét tinh 6n dinh cta hé vi phan cip
phan thir hon hop. Sau d6, em xét tinh 6n dinh ctia hé vi phan cip phan thit hon hop c6 tré.

Cudi cung, em xét mét s6 vi du dé hiéu ré hon vé tinh hiru hiéu cia diéu kién 6n dinh trén.



BAO CAO KHOA HOC

Hoi thao “Sinh vién nghién cttu khoa hoc Vién Toan hoc”

Ho tén sinh vién: Nguyén Khanh Hung

Can b6 huéng dan: Nguyén Tat Thang, phong Hinh hoc - To po, Vién Toan hoc

Tén bao cao: Gidi thieu ve ly thuyét truong dinh gia déng dai s6

Tém tat bao cao: Ly thuyét truong dinh gia déng dai s6 duge xay dung dua trén 1y thuyét mo
hinh, mot trong nhiing ngon ngit hién dai dang duge st dung trong toan hoc. Bai bao cido trinh
bay so lude cac khai niem va cac két qua co ban ctia 1y thuyét mo hinh va ly thuyét truong dinh
gia dong dai s6.



Hoat ddng kinh doanh truc tuyén trong thoi gian gan day
Sinh vién: Nguyén Khanh Huyén
Can bo hudng dan: PGS.TS Hb Piang Phac

Tom tat: Nham 1am phong phi thém cac hiéu biét vé thuong mai dién tir tai Viét
Nam, bai bdo c4o c6 muc tiéu xac dinh rd cac nhan té tac dong dén hanh vi mua
sam truc tuyén cia nguoi tiéu ding va hoat dong ban hang truc tuyén cua cac
doanh nghiép cé thé thdng qua viéc diéu tra thu thap di liéu va phan tich bang mot
s6 phuong phap thong ké toan hoc. Pong thoi bai bao cdo ciing vach ra cac anh
huong caa dich Covid-19 dbi véi hoat dong thuong mai dién tir trong thoi gian vira
qua.



PHAN BO XAC XUAT CUA DANH MUC PAU TU TREN THI TRUONG
CHUNG KHOAN

Can bo hudng dan: PGS.TS Hb Déng Phc
Sinh vién: D6 Quang Khai

Pon vi: PHBK Ha Noi

Tém tit noi dung

Trong bai viét nay, chting toi trinh bay ting dung cta copula trén thi treong ching
khoan Viét Nam. Bai viét huéng dén xay dung phan bd xac xudt cua danh muc dau
tw cac cO phi€u tit cac quan sat gia dong ctra. Qua trinh xay dung géom cac budc co
ban: Xay dung cac ham thuc nghiém ttr dit liéu ban dau, kiém dinh thong ké xem
liéu rang dit liéu cho c6 thudc ho copula cu thé nao d6 hay khong bang thong ké
Cramé-von Mises. Két qua thuc nghiém cho thdy, cac c6 phiéu trén thi treong ching
khoan Viét Nam la phu thudc theo copula, v6i cac danh muc déau tw khac nhau ¢
thé cho cac copula khac nhau.Trong cac ho copula nay ta 1ay cac danh muc dau tw c6
copula Gauss lam vi du xuyén su6t cho bai bdo cdo. Ttr d6 xay dung cac ham mat do
xac xuat bién duyén dya trén wdc luong KDE (Kernel density estimate), ham mat d
copula chudn théng qua ma tran twong quan. Biéu nay dwa vao mét tinh chat rat
hay cua copula, tinh chat bat bién: copula khong do6i néu ta chuyén dich dix liéu ban
dau dwdi anh xa tang ngat. Ttr d6 dua ra mot vai chién luoc dau tu va danh gia loi
nhudn ciing nhw rui ro néu dau tw theo chién lwoc nay.

Tw khoa:Copula, thong ké Cramé-von Mises, KDE, thi truong ching khoan, danh
muc dau tw, loi suat, rti ro



The order of the reduction a rational point of
one-dimensional torus

Nguyen Quang Khai
September 2020

Abstract

In 1974, A. Schinzel proved that for any number field K there exists a
constant n(d) so that for each nonzero element x of degree d in K which is
not a root of unity, and every integer n > n(d), there exists a prime ideal
p of K so that the order of z modulo p is equal to n. Using this result,
D. Mikdad proved the one-dimensional torus analogue. We also discuss
some results on elliptic curves and on global function fields.



Notes on Affine Group Schemes

Trung-Nghia Nguyen

September 20, 2020

Abstract

In this talk, we define affine group schemes over k as representable functors from
the category of k—algebras for a fixed unitary commutative ring k, and show the (anti-
)Jequivalence of categories between affine group schemes and Hopf k—algebras. Through
this viewpoint, we will state Cartier Duality and the equivalence of categories between fi-

nite étale group schemes over a field k and finite groups with continuous left Gal(k)—action.



Wait-and-see recovery robust school timetabling
Le Xuan Thanh, Nguyen Thi Phuong

Abstract. A school timetable is an assignment of pairs of teacher-subject to classes
at studying times in a nominal week. Normally, such a schedule is weekly used in a
whole semester. However, it often happens that a new school timetable needs to be
constructed since there are some changes in the input data and constraints. Such
changes might be due to different reasons, for examples retired teachers or
pregnant teachers should not be taken into account when constructing a new school
timetable. Since a school timetable concerns the personal schedules of many
teachers and pupils, it would be ideal if the new constructed timetable should not
differ much from the current timetable. It raises the problem of constructing a
school timetable that is not only feasible to the new input data and constraints but
also has least number of changes in comparison to the current timetable.

In this talk, we propose a new robustness concept so-called “wait-and-see recovery
robustness” and show that the problem of our interest can be viewed as an
application of this concept. Then, as a solution approach, we construct an integer
programming formulation for this problem. The performance of our proposed
formulation will be evaluated by some numerical experiments on real-life
instances.



An Agent-based Framework toward building Epidemic disease
simulation based on SIR model

Huu-Tien Dang! Hoang-Thach Nguyen?

! University of Engineering and Technology, VNU
2 Institute of Mathematics, VAST

September 17, 2020

Abstract. Agent-based models are an important tool that can be used to better
understand the dynamics of the epidemic disease outbreak. In many cases, it is impossible
to run an experiment to see how a disease will affect a population in the real world so
an agent-based model can be used instead. The proposed agent-based framework is based
on the modeling of the simple SIR compartmental model. The proposed model involves
different types of parameters such as: agent attributes, distribution of population, and
patterns of agents interactions. Analysis of modeling result leads to understanding of the
mechanisms that affect the spread of disease, and suggest strategies for preventing and
minimizing the spread of the disease.

Keywords : Epidemic disease, SIR model, Agent-based framework. Agent-based models.



Construction of some Galois extensions

LE MINH THUAN AND NGUYEN DUY TAN

Ha Noi 2020

Introduction

The problem of determining which finite groups can occur as Galois groups of exten-
sions of @Q has been studied extensively. Naturally, one can ask the same question for
other fields. Given a field F' and finite group G, we say that G is realizable over F' if
there exists a Galois extension K/F with Gal(K/F) ~ G, we also call such an extension
a G-extension.

In this research project, we would like to study conditions on I which assure that
certain p-groups G can be realizable over F'. If these conditions are satisfied, we would
also like to study how to construct such a G-extension explicitly. Here we assume F
contains a primitive pth root of unity (p odd prime) and group G will be one of two
non-abelian (non-isomorphic) groups of order p*: one is the Heisenberg group Us(Z/pZ)

and the other is the group M, of order p* given below:

U3(Z/pZ) = LY,z € Z/pZ

o O =
S = K
— N

and

MpS:{[i 311 cx,y,2 €L)p* L, x =1 modp}.

We also want to study an interesting result of Bratstrom saying that if Us(Z/pZ) is

realizable over F' then so is M.
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