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BO GIAO DUC VA PAO TAO
TRUONG PHSP HA NQI 2

THUYET MINH NGHIEN CUU

1. THONG TIN CHUNG VE NHOM NGHIEN CUU MANH

1.1. Tén nhém nghién ciru:

- Tiéng Viét: Gidi tich bién phan va Ung dung

- Tiéng Anh: Variational analysis and Applications

- Tén goi tat (néu co):

1.2. Linh vuc chuyén mon hoat dong: Toan Giai tich

1.3. Loai hinh nhém nghién ciru (KHGD, NCCB, NCUD): NCCB
1.4. Muc tiéu hoat dong:

- V& hudng nghién ciru:

Nghién ctru, bo sung va phat trién cac quy tac tinh toan ctia phép tinh vi phan
suy rong va ung dung dé nghién ctru cac didu kién t6i vu va tinh 6n dinh nghiém cho
mot s6 16p bai toan téi wu, dicu khién toi uwu quan trong
- Vé dao tao can bo tré:

Néng cao nang luc nghién ctru khoa hoc, s6 luong va chat luong cong bd qudc
té cho cac can bd tré.

- V& dao tao sau dai hoc:

Gan két hudng nghién ctru ciia nhém véi ndi dung cua cac luan van thac si, luan
an tién si ctia hoc vién va nghién ctru sinh chuyén nganh Toan giai tich cta Truong
DHSP Ha Noi1 2 va gop phén nang cao chat luong dao tao sau dai hoc.

- V& lién két trong nghién ctru khoa hoc & tng dung két qua:

Gan két hudng nghién ciru cta cac thanh vién trong nhém; mo rong sd lugng
cac thanh vién nghién ctru; nang cao s6 luong va chat luong cua cac cong bd qudc té;
tang cuong hop tac qudc té trong nghién ctiru Toan hoc.

1.5. Trwéng nhém (kém theo Iy lich khoa hoc chi tiét):

Chire danh, ho tén: PGS. TS Nguyén Vin Tuyén

Chuyén mon: Toan giai tich

Don vi cong tac: Khoa Toan, Truong DPHSP Ha Noi 2
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https://orcid.org/my-orcid?orcid=0000-0003-1920-310X

1.6. Danh s&ch céc thanh vién (kem theo Iy lich chi tiét):

TT Ho va tén Chtrc danh, hoc vi Pon vi cong tac
1 Nguyén Quang Huy PGS. TS. Truong DPHSP Ha No6i 2
2 Hoang Ngoc Tuan TS. Truong DPHSP Ha Noi 2
3 | Duong Thi Kim Huyén | TS. Truong DPHSP Ha Noi 2
4 | Tran Vin Nghi TS. Trudng DHSP Ha Noi 2
5 | Nguyén Quoc Tuan ThsS. Truong PHSP Ha Noi 2
6 Nguyén Huy Hung ThS. Truong DPHSP Ha Noi 2
7 | Nguyén Ning Tam PGS. TS. Truong PH Duy Tan
1.8. Cac doi tac hop tac
TT Tén d6i tac Dia chi (thanh Tinh hinh hgp tac da co
phé, qubc gia)
1 Vién Toan hoc (VAST) | Ha Noi, Viét Nam | - Phdi hop trong cong tac giang day
dai hoc va sau dai hoc
- Phéi hop t6 chirc cac hoi thao
khoa hoc, chia sé thong tin, co s¢
vt chét, tai liéu thu vién
2 Vién Nghién ctru Cao | Ha Noi, Viét Nam | - Cip hoc bong cho sinh vién va tai
cap vé Toan tro kinh phi cho cac nhom nghién
ctru va can bo cuia Khoa Toan,
Truong DPHSP Ha No6i 2
3 National Sun Yat-sen | Kaohsiung, Taiwan, | - Cap hoc bong cho hoc vién cao
University R.O.C. hoc va NCS
- Tai trg kinh phi nghién ctru sau
tién si cho can bd cua Khoa Toan,
Truong DPHSP Ha No6i 2
- Phdi hop t6 chtrc cac hoi thao
khoa hoc
4 Pukyong National Busan, Korea - Tai tro kinh phi nghién ctru sau

University

tién si cho can bo cua Khoa Toan,
Truong DPHSP Ha Noi 2







2. THANH TiCH HOAT PONG KHOA HQC VA CONG NGHE CUA NHOM
2.1. Danh muc céc cong bo tiéu biéu lién quan dén hwéng nghién ciru trong 05 nim

gan nhét (sdp xép theo thir tw thoi gian méi nhat dén cit nhat, gach chan tén tac gia la
truong nhom hay thanh vién cua nhom, ghi ro danh muc ISI/SCOPUS)

vector optimization

Optimization

ST Tén bai bao Tac gia Tap chi Chat luong
T
Danh IF Q1/Q2/
muc
' Q3/Q4
1 New second-order Huy, N.Q., Journal of | ISI IS, Q1
optimality conditions for | Tuyen, N.V. Optimization . (Scimago)
a class of differentiable Theory and IF2016:
optimization problems Applications 1.289
IF2018/2019:
1.600
2 Existence theorems in Huy, N.Q., Journal of | ISI ISI, Q1
vector optimization with | Kim, D.S, Optimization . (Scimago)
generalized order Tuyen, N.V. Theory and IF2016:
Applications 1.289
IF2018/2019:
1.600
3 Second-order KKT Kien, B.T., SIAM ISI ISI, Q1
optimality conditions for | Tuyen, N.V., J | Scimago
PHMmATIEY conditic CERLRAS, ) Journal on IF2018/2010: | ©0M9°)
multiobjective optimal Yao, J.C. Control and
control problems Optimization 1.986
4 A note on approximate Tuyen, N.V., Optimization | ISI IF2018/2019: | Q1
Karush-Kuhn-Tucker Yao, J.C, Wen, | Letters 1.399 (Scimago)
conditions in locally C.F.
Lipschitz multiobjective
optimization
5 New second-order Huy, N.Q., Applied ISI IF2018/2019: | Q1
Karush-Kuhn-Tucker Kim, D.S, Mathematics 1.895 (Scimago)
optimality conditions for | Tuyen, N.V. and




Applications

6 On the existence of Kim, D.S., Mathematical | ISl IF2018/2019: | Q1
Pareto solutions for Son, P.T., Programming 3.785 (Scimago)
polynomial vector Tuyen, N.V.
optimization problems

7 Differential stability of An,D.T.V., Optimization. | ISI IF2018/2019: | Q1
convex optimization Kobis, M.A., A Journal of 1.206 (Scimago)
problems under weaker | Tuyen, N.V. Mathematical
conditions Programming

and
Operations
Research

8 Existence of efficient and | Kim, D.S., Mathematical | 1SI IF2018/2019: | Q1
properly efficient Mordukhovich, | Programming 3.785 (Scimago)
solutions to problems of | B.S., Pham,
constrained vector T.S., Tuyen
optimization N.V.

9 Stability of Generalized Qui, N.T., | Optimization | ISI IF2018/2019: | Q1
Equations under Tuan, H.N. Letters 1.399 (Scimago)
Nonlinear Perturbations

10 | Affine minimax D.T.K. Huyen | Journal of ISI IF2019/2020: | Q1
variational inequalities and J.-C. Yao | Fixed Point 1.741 (Scimago)
and matrix two-person Theory and
games Applications

11 | The Stationary Point Set | D.T.K. Huyen, | Set-Valued ISI IF 2019: Q1
Map in General J.-C. Yao, and | and 1.476 (Scimago)
Parametric Optimization | N.D. Yen Variational
Problems Analysis

12 | Sensitivity analysis of an | D.T.K. Huyen, | Journal of ISI IF 2020: Q1
optimization problem J.-C. Yao, and | Optimization 2.545 (Scimago)
under total perturbations. | N.D. Yen Theory and
Part 2: Robinson stability Applications

"13 | Sensitivity analysis of an | D.T.K. Huyen, | Journal of ISI IF 2020: Q1
optimization problem J.-C. Yao, and | Optimization 2.545 (Scimago)
under total perturbations. | N.D. Yen Theory and




Part 1: Lipschitzian
stability

14 | Solution stability of a D.T.K. Huyen | Set-Valued ISI IF 2019: Q1
linearly perturbed and J.-C. Yao | and 1.476 (Scimago)
constraint system and Variational
applications Analysis

15 | Coderivatives and the D.T.K. Huyen | SIAM ISI IF2019/2020: | Q1
solution map of a linear and N.D. Yen | Journal on 2,247 (Scimago)
constraint system Optimization

16 | LMinfty- Stability of a Bui Trong | Applied ISI IF Q1
parametric optimal Kien, Nguyen | Mathematics 2019:1.895 (Scimago)
control problem

P - Quoc Tuan, and
governed by semilinear Optimization
Elliptic equations Ching-Feng

Wen & Jen-
Chih Yao

17 | Second-order optimality _ Posibility ISI IF Q2

conditions and regularity N.B. Gla?g, 2019:1.005 (Scimago)
N.Q. Tuan,

of Lagrange multipliers N.H. Son

for mixed optimal

control problems

18 | On the Solution N. N. Tam, T. | Optimization | ISI IF Q1
Existence and Stability | V. Nghi Letters 2020/2021: | (Scimago)
of Quadratically 1.502
Constrained Nonconvex
Quadratic Programs

19 | Onthe solution existence | N. N. Tam, T. | Optimization | ISI IF Q1
to convex polynomial V. Nghi Letters 2020/2021: | (Scimago)
programs and its 1.502
applications

20 | A Frank-Wolfe type for | T. V. Nghi, N. | Journal of ISI IF 2020: Q1
cubic programs and N. Tam, Optimization 2.545 (Scimago)
solvability for quadratic Theory and
variational inequalities Applications




21 | Linear convergence of a | H. N. Tuan Journal of ISI IF: 1.527 Q1
type of iterative Mathematical (Scimago)
sequences in nonconvex Analysis and
guadratic programming Applications

22 | Stability of Generalized | N. T. Quiand | Optimization | ISI IF2018/2019: | Q1
Equations under H. N. Tuan Letters 1.399 (Scimago)
Nonlinear Perturbations

23 | On the flatness and the N. D. Duong, | Journal of ISI IF: 0.89 Q1
projectivity over Hopf P.H.Haiand | Algebra (Scimago)
subalgebras of Hopf N. H. Hung
algebras over Dedekind
rings

24 | On the solution existence | V.V. Dong and | Taiwanese J. | ISI IF: 0.647 Q2
of convex quadratic N. N. Tam Math. (Scimago)
programming problems
in Hilbert spaces

25 | Duality gap function in N. T.Vinh,D. | Journal of ISI IF: 1.527 Q1
infinite dimensional S. Kim, N. N. Mathematical (Scimago)
linear programming Tam, and N. D. | Analysis and

Yen Applications

26 | On the solution existence | V.V. Dong and | Acta Math. ESCI | SJR: 0.38 Q3
of nonconvex quadratic N. N. Tam Vietnam. /SC (Scimago)
programming problems OPU
in Hilbert spaces, S

2.2. Danh muc cac nhiém vu KH&CN c¢6 lién quan tir cip co sé tré 1én thye hién

trong 05 nim gan nhat (do trudng nhém hay thanh vién nhém lam chii nhiém)

Tinh trang (dang
. Thoi gi ) thue hién/da
TT | Ténnhiém vy, masé | Chi nhiém thl;: 1%:2 Clp quinty | - hbl”ecm ’;’; | Zé,t
qud)
1 Su ton tai nghiém ti | Nguyén Vian 05/2013- Co so Nghiém thu /Tét
uu theo thir tu suy rong | Tuyén 05/2014



http://www.ams.org/mathscinet/search/journaldoc.html?id=8013
http://www.ams.org/mathscinet/search/journaldoc.html?id=8013

cuia bai toan tdi uu
vector, C.2013.15

Mot s tinh chat dinh | Nguyén Van | 01/2016- Co s Nghiém thu /T6t
tinh cua bai toan can Tuyén 01/2017
bang vécto véi thir tu
tong quat, C.2016.11
Khao sat vé mot sé quy | Nguyén Vin 05/2018- Bo Nghiém thu
tic tinh toan dudivi | Tuyén 04/2020 /Xuit sdc
phan bac hai va cac
ung dung, B.2018-
SP2-14
Nghién ctru sy ton tai | Nguyén Van | 06/2019- UTCCS Nghiém thu/tot
nghiém cta bai toan toi | Tuyén 05/2021
wu vécto trén mién
rang budc khong bi
chan, C.2019-18-05
Mot sb dic trung cho Nguyén Van 01/2021- Bo Pang thuc hién
tinh Lipschitz suy rong | Tuyén 12/2022
cua anh xa da tri va
ung dung, B2021-SP2-
06
Nghién ciru diéu kién | Nguyén Vin 08/2021- UTCCS Pang thuc hién
t6i wu kiéu KKT cho | Tuyén 07/2023
cac nghiém hitu hi¢u
xap xi ctia bai toan tdi
uu vecto gia tri
khoang, HPU2.UT-
2021.15
Céu trac tp nghiém, | Nguyén Quang | 2006 Bo Nghiém thu/t6t
tinh on dinh va do Huy
nhay nghiém trong cac
bai toan t6i wu da muc
tiéu
T6i uu khong tron va | Nguyén Quang | 2014 NAFOSTED | Nghiém thu/dat
d6i ngdu khong 161 | Huy
Tro choi Nash suy Duong Thi 2/2021- NAFOSTED | Dang thuc hién
rong, tdi wu hai cap va | Kim Huyén

2/2022




ung dung vao cac h¢
thng phirc hop

10

Some Qualitative
Results on Matrix
Two-person Game

Duong Thi
Kim Huyén

2021

Co so

Pang thuc hién

11

DOoi ngau xap xi cua
bai toan tua can bang

vector va ing dung

Nguyén Qudc
Tuan

2019-2020

Co so

ba nghiém
thu/tot

12

Diéu kién cuc tri cla
bai toan quy hoach
toan phuong voi rang
budc toan phuong
trong khong gian hitu
han chiéu

Tran Vin Nghi

2015

Co so

ba nghiém
thu/tot

13

Tinh 6n dinh cua bai
toan quy hoach toan
phuong véi rang bude
toan phuong trong
khong gian hitu han
chiéu

Tran Vian Nghi

2019

Co so

ba nghiém
thu/tét

14

Nghién ctru sy hoi tu
cua thuat toan DCA
cho mot sd dang bai
toan quy hoach khong
161, B.2017-SP2-07

Hoang Ngoc
Tuan

2017-2019

Cap bd

ba nghiém
thu/tbt

15

Bét ding thirc bién
phan vécto va mot sb
van dé lién quan,
101.01-2018.306

Nguyén Ning
Tam

2018

NAFOSTED

Pang thuc hién

16

Bai toan bat ding thirc
bién phén affine suy
rong va mot sd van dé
lién quan, Dé tai
KHCN cép BO, ma $6:
B.2019-SP2-01

Nguyén Ning
Tam

2019-2021

ba nghiém
thu/tot

17

Su ton tai nghiém cua

bai toan to1 uu toan

Nguyén Ning
Tam

2019-2021

UTCCS

ba nghiém
thu/tdt




phuong va mdt so van

dé lién quan

2.3. Danh muc cac sach phuc vu dao tao da xuit ban (do trudng nhém hay thanh

vién nhom lam chu bién)

, Nam xuat .
TT Tén sach Téc gia Nha xuét ban a‘;léiua M s& ISBN
1 Gi4o trinh Ung dung Nguyén Quic | Lao dong Xa | 2020 978-604-65-
phép tinh vi tich phan | Tuén (chu hoi 4993-2
ham mot bién bién)

2.4. Danh muc cac san phim KH&CN di &ng dung, ding ky sé hiru tri tué, chuyén

giao trong 05 nim gin nhit (sdp xép theo thir tir thoi gian méi nhdt dén cii nhdt)

2.5. Cac giai thuong vé KH&CN trong 05 nim gan nhat (tén cong trinh, tén gidi

thwdng, cap khen thuéng, thoi gian)

2 S6 quyét dinh .
T . Co quan/toé chire R i So tac
Tén giai thwong . va ngay, thang, .
T ra quyét dinh _ gia
nam

Thuong cong trinh Toan hoc nam | B Gido duc va Pao | 842/Qb-BGDDT, | 2
1 2012 - Chuong trinh trong diém tao ngay 07/03/2013

quoc gia phat trién Toan hoc giai

doan 2010 dén 2020

Thudng cong trinh Toan hoc ndam | B6 Giao duc va Pao | 4360/Qb- 2
) 2017 - Chuong trinh trong diém tao BGDDT, ngay

qudc gia phat trién Toan hoc giai 13/10/2017

doan 2010 dén 2020

Thudng cong trinh Toan hoc ndm | Vién Nghién ctru cao | 100/QD- 3
5 2018 - Chuong trinh trong diém | cip vé Toan VNCCCT, ngay

qudc gia phat trién Toan hoc giai 25/10/2018

doan 2010 dén 2020

Thuong cong trinh Toan hoc ndm | Vién Nghién ctru cao | 92/QD-VNCCCT, | 3
A 2020 - Chuong trinh trong diém | c4p vé Toan ngay 12/10/2018

quoc gia phat trién Toan hoc giai

doan 2010 dén 2020

3.NANG LUC VE CO SO VAT CHAT VA TRANG THIET BI HIEN CO (chi néu
cdc hang muc thiét yéu)

3.1. Phong lam viéc, phong thi nghi€ém (tén phong, dia chi, dién tich, don vi quan ly)




Phong 2.10, 2.11; nha A4; dién tich 60m?, Khoa Toéan
3.2. Trang thiét bi nghién ctru

Muc dich st S hitu (don vi,

TT Tén thiét bj Pon vi quan Iy
en thiet 1 dung nhém, ca nhan?) onviquanly
1 Sach va tap chi (241 | Nghién ctru va | Khoa Toan Khoa Toan
dau sach va tap chi) giang day
2 | May tinh (02) Truy cap Khoa Toén Khoa Toéan
internet va
Mathscinet
3 | Mayin (02) In4ntailieu | Khoa Toén Khoa Toén

4. TONG QUAN TINH HINH NGHIEN CUU TRONG VA NGOAI NUGC
4.1. Ngoai nudc

Giai tich bién phan c6 ngudn gdc tir cac bai toan t6i wu va 1a mot linh vuc quan trong cua
toan hoc. Cac nguyén 1y ciing nhu cac ki thuat cua giai tich bién phan duoc ap dung dé giai
quyét nhiéu bai toan quan trong trong cac linh vuc khac nhau cta toan hoc. Pham vi anh hudng
ctia n6 dd vuot xa so v6i muyc tiéu ban dau cua cac bai toan bién phan.

Mot trong cac dic trung quan trong nhét ciia giai tich bién phan d6 1a tinh khong tron. Céc
ham khong tron va cac tip v4i bién khong tron xuat hién mot cach ty nhién va thudng xuyén
trong 1y thuyét ctia cac bai toan bién phan ciing nhu cac ing dung ctia no. Vi vay, cic cong cu
clia giai tich khong tron hay phép tinh vi phan suy rong dugc coi 1a “trai tim” ciia giai tich bién
phan va dong mét vai tro quan trong trong cac hudng nghién ciru cta giai tich bién phan va cac
bai toan t6i wu; xem [2-4, 6, 14, 19, 20, 28].

C6 hai huéng chinh lién khi nghién ctru 1y thuyét phép tinh vi phan suy rong, d6 13, phép
tinh vi phan suy rong bac nhat va phép tinh vi phan suy rong bac cao ma truong hop bac hai la
mot dai dién quan trong.

Viéc nghién ctru 1y thuyét dudi vi phan suy rong bac nhat da thu hat duoc su quan tAm cia
nhiéu nha toan hoc va ¢ nhiéu ing dung quan trong trong 1y thuyét téi uu cling nhu cac bai
toan lién quan; xem [16, 22] va cac tai liéu dugc trich dan trong d6. Cho dén nay, 1y thuyét
duéi vi phan suy rong bac nhat da duoc phat trién kha hoan thién trong ca trudng hop hitu han
chiéu ciing nhu v6 han chiéu; xem [4, 6, 19].

Trong cic bai toan tdi wu, didu kién bac nhat (Quy tic Fermat) thuong dong vai tro 1a cac
diéu kién can cuc tri. Quy tic Fermat cho ta mot tiéu chuin xéc dinh nhiing diém c6 kha nang

dat cuc tri cia mot ham sd. Mot diém thoa man quy tic Fermat con go1 la mot diém dung. béi




v6i mot bai toan téng quat (khong 161) thi quy tic Fermat khong du dé ta nhan biét mot diém
dirng c6 1a diém cuc tri cta bai toan hay khong.

Diéu kién cuc tri bac hai khong nhiing lam min hon diéu kién cin cuc tri bac nhit ma con
bd sung cho cac diéu kién nay trong viéc dua ra cac diéu kién du cho mot diém dimg 1a diém
cuc tri cia ham s6. Hon thé nita, n6 con gitp ta xay dung céac thuat toan tim nghi¢m tdi uu
cling nhu danh gia tdc d6 hoi tu cua cac thuat toan nay; xem [2, 12, 27].

Cho dén nay, theo hiéu biét cua chung t6i, da c6 mot sb cach xay dung cac dao ham bac
hai suy rong duoc dé xudt va ap dung thanh cong trong viéc nghién ctru cac bai toan toi wu, vé
dd nhay nghiém, va cac bai toan lién quan; xem [6, 11, 19, 20].

Dwéi vi phan bac hai theo nghia Clarke ctia cic ham thudclép C"' dworc dé xuat
bé&i Hiriart-Urruty va cac déong nghiép trong [11]. Sau d6, dwdi vi phdn bic hai theo
nghia Clarke da dwoc ap dung trong viéc dwa ra cac diéu kién can, diéu Kién du,
nghién ciru tinh 6n dinh va xay dung cac thuat toan tim nghiém cho céac bai toan t6i uu
khéng tron; xem [5, 7-9, 13, 15]. Tuy nhién, trong nhiéu trwrong hop, dwéi vi phan
theo nghia Clarke (mét dang dwéi vi phan 16i héa) qua rong dé c6 thé bac bé mot
diém dirng ma khéng la cwc tri cia ham sé6.

V6i cac khai niém co ban nhu non phap tuyén khéng l6i cia cac tap hop trong khong gian
Banach, duéi vi phin (khéng 16i) qua gidi han/Mordukhovich cia cac ham sb thuc, doi dao
ham Fréchet va doi dao ham qua giéi han/Mordukhovich ciia anh xa da tri, sau 35 nim phat
trién, 1y thuyét vi phan suy rong do Gido su B. S. Mordukhovich khdi xuéng da tré nén hoan
thién va dua dén nhiéu tng dung quan trong. Bo sach [19, 20], gdm 2 tip, mdi tap c6 4 chuong,
duogc xuat ban nam 2006, di nhanh chéng tré thanh mot tai liéu quan trong, dugc nhidu ngudi
str dung. B sach d6 chira dung nhiéu két qua sau sic vé Giai tich khong tron, Giai tich da tri,
Ly thuyét tdi uu, va tmg dung.

Trong [19, 20], Mordukhovich di trinh bay céc két qua quan trong va tong két cac hudng
phat trién chinh trong 1y thuyét vi phan bac hai. Nhu ching ta di biét, c6 hai hudng tiép can co
ban dbi voi cac dao ham bac hai suy rong trong giai tich. Trong khi huéng thir nhat dya trén
khai trién Taylor, thi hudng con lai dinh nghia dao ham béc hai suy rong nhu la dao ham suy
rong cua dao ham bac nhét. Mordukhovich [16] da dé xuit mot cach xay dung maoi cho dudi
vi phan bac hai cia cac ham s6 thuc m& rong nhu la ddi dao ham cua céc anh xa dudi vi phan.
Céch xdy dyung dudi vi phan bac hai cia Mordukhovich ¢6 ngudn gdc tir viéc nghién ctru do
nhay nghiém cua cac hé bién phan va dac trung tinh 6n dinh Lipschitz qua céac ddi dao ham;

xem [16, 17].



Viéc phét trién cac quy tic tinh toan dudi vi phan bac nhat va bac hai theo nghia cua
Mordukhovich ciing nhu nghién ctru cac img dung cua né dang thu hut duoc sy quan tdm dac
biét ctia cac nha toan hoc trén thé giéi. Gan ddy, Mordukhovich va nhém nghién ctru di thanh
cong trong viée sir dung cac dudi vi phan nay dé dic trung tinh 16i ciia ham sb va nghién ciru
c4c tinh chat 6n dinh nghiém nhu: tinh 6n dinh nghiéng (tilt stability), tinh 6n dinh Lipschitz,
tinh 6n dinh Holder cta anh xa nghi¢m cua cac bai toan tdi wu c6 tham sd; xem [10, 18, 21-
26]. Cac két qua nay chimg t6 tam quan trong cia 1y thuyét dudi vi phan qua gidi han trong
giai tich bién phan va Iy thuyét ti wu.
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4.2. Trong nudéc
Cac phép tinh vi phan suy rdng va cac ing dung cia no6 cling nhan dugc sy quan tam

dac bi¢t tir cac nha toan hoc trong nudc.

Dbi v6i dudi vi phan bac nhét, viéc phat trién cac quy tic tinh toan dudi vi phan va
ung dung dé nghién ctu tinh on dinh/do nhay nghiém cuia céac bai toan tdi uu 6 tham sb da
duoc nhiéu nha toan hoc trong nudc quan tAm nghién ctru. Trong [51-55], GS. Nguyén Péng
Yén cung cic dong nghiép da bd sung, phat trién cac quy tic tinh toan dudi vi phan
Fréchet/Mordukhovich ciia cac ham s6 thuc mo rong ciing nhu ddi dao ham
Fréchet/Mordukhovich ciia cac anh xa da tri va img dung dé nghién ciru tinh 6n dinh nghiém
cho céc bai toan tdi wru c6 tham sd.

Trong [64-86], PGS. TS. Nguyén Quang Huy va cac dong nghiép da dua ra cac udc
luong va tinh toan dbi dao ham/dué6i vi phan ctia ham gia tri toi vu (anh xa diém hiru hiéu) va
qua d6 thu duge cac két qua lién quan dén tinh gia Lipschitz cua anh xa nghiém cua céc bai
toan t6i wru/vecto phu thudc tham s6. Gan day, TS. Duong Thi Kim Huyén va cac dong nghiép
[56-59] da st dung ddi dao ham qua giéi han/Mordukhovich dé nghién ctru tinh on dinh
Lipschitz cho cac phuong trinh tuyén tinh suy rong va tap diém KKT cua cac bai toan tdi uu
c¢6 tham sb. Trong [60-63], PGS. TS. Nguyén Niang Tam va TS. Tran Vin Nghi d3 st dung cac
cong cu ctia dbi dao ham/duéi vi phan qua gii han dé nghién ciru tinh 6n dinh ciing nhu do
nhay nghiém cho céc bai toan tbi wu da thirc phy thudc tham sd.

Trong [69-73], PGS. TS. Nguyén Vin Tuyén va cac dong nghiép di nghién ciru cac
diéu kién t6i wu x4p xi qua cac dudi vi phan va cac dao ham suy rong cho céc bai toan ti uu
vecto va bai toan ti wu véi dit liéu khong chéc chén.

Déi voi dudi vi phan bac hai, GS. Dinh Thé Luc va cac dong nghiép [42] da dé xuat
mot khai niém duoc goi 12 pseudo-Hessian ctia cac ham sb nhiéu bién nhu 13 mot mé rong cua
dudi vi phan bac hai theo nghia cua Clarke va theo nghia cua Mordukhovich. Mot dac trung
quan trong cua cac pseudo-Hessian, d6 1a, moi ham kha vi lién tuc déu c6 khai trién dang Taylor
qua cac pseudo-Hessian. Sau do, cac tac gia nghién ciru diéu kién can, diéu kién du cuc tri bac
hai cho cac bai toan t6i wu khong c6 rang budc. Viée dic trung tinh 16i ctia cac ham thudc 16p

C"' qua tinh nira xac dinh duong ciia cac pseudo-Hessian ciing dugc trinh bay trong [42]. Sau



d6, GS. Pinh Thé Luc cung cic dong nghiép tiép tuc mo rong cac két qua dat duoc trong [42]
cho cac bai toan toi wu c6 rang budc [14, 35] va tbi wu vécto [36].

Mot huéng nghién ciru khac d6i véi phép tinh vi phan bac hai suy rong dugce dé xuit boi
GS. Phan Qudc Khanh va cac dong nghiép. Trong [43], cac tac gia dd dé xuat mot khai niém
goi 1 x4p xi bac hai (second-order approximation) cia cac anh xa da trj gitra cac khong gian
Banach thong qua khai trién Taylor. Sau d6, GS. Phan Qudc Khanh cung cac dong nghiép da
ap dung cac xép xi bac hai dé nghién curu cac diéu kién cuc tri bac hai cho cac bai toan toi vu
khong tron; xem [44, 45, 46, 49].

Ly thuyét vi phan béc hai suy rong theo nghia ctia Mordukhovich da thu hut duoc sy quan
tam dic biét cia GS. Nguyén Dong Yén va nhom nghién ctru. Trong [32], GS. Nguyén Pong
Yén cung cac dong tac gia da dwa ra cac dic trweng vé tinh 16i ctia cic ham s6 thudc
16p C"' va cac ham tuyén tinh tirng khiic qua tinh nira xac dinh dwong (PSD) cia
dwdi vi phan bac hai Fréchet va dwéi vi phan bac hai Mordukhovich. PGS. TS.
Nguyén Huy chiéu va cac dong tac gia [30] da dic trung tinh 16i ciia cic ham s6 tron
C’ tirng khiic qua tinh (PSD) ctia cac dwéi vi phan bac hai Mordukhovich cia né.
Sau do, cac két qua trong cac bai bao [30, 32] da dwoc PGS. TS. Nguyén Quang Huy
va cac dong tac gia mé rong cho cac ham sé xac dinh trén cac khong gian Hilbert va
cac khong gian Banach; xem [31]. Mdéi lién hé giira tinh (PSD) ctia cac dwéi vi phan
bac hai véi tinh chiat don diéu cia dwéi vi phan bac nhit theo nghia cua
Mordukhovich dwgc nghién citru trong [33].

Van d& thtr hai duge GS. Nguyén Dong Yén va cac dong nghiép quan tim d6 1 nghién
ctru tinh 6n dinh cua cac bai toan con mién tin cdy (trust-region subproblems) v6i nhidu. Nhu
da biét, nghiém cua mot bai toan con mién tin cdy c6 thé coi nhu 1a nghiém ctia mot phuong
trinh suy rong tuyén tinh (linear generalized equations). Vi vdy, viéc nghién ctru tinh 6n dinh
nghiém ctia cac phuong trinh suy rong c6 mot vai tro hét stic quan trong trong viéc nghién ciru
tinh 6n dinh ctia bai toan con mién tin ciy. Trong mot bai bio quan trong [47], cac tac gia da
dua ra cc cong thirc tinh toan d6i dao ham ctia anh xa nén phéap. Tir d6, cac tac gia nhan duoc
cac dic trung vé tinh 6n dinh Lipschitz ctia 4nh xa nghiém ciia cac phuong trinh suy rong tuyén
tinh. Cac két qua trong [47] tiép tuc dugc nghién ctru va md rong trong cac bai bao [37, 41,
48].

Viéc nghién ctlru cac diéu kién cuc tri bac hai qua dudi vi phan Mordukhovich cho céc
bai toan tdi vu cling 1a mot van dé quan trong thu hut dugc sy quan tdm cua cac nha toan hoc

trong nudce. Trong [38], PGS. TS. Nguyén Quang Huy cung véi PGS. TS. Nguyén Vin Tuyén



da dé xuat mot khai niém goi 1a duéi vi phan ddi ximg béc hai (13 hop cua dudi vi phan bac hai
va dudi vi phan trén bac hai theo nghia ctia Mordukhovich) cho cac ham s thyc va ap dung dé
nghién ctru cac diéu kién can, diéu kién du cuc tri bac hai cho céc bai toan tbi wu véi rang budc
hinh hoc. Sau d0, cac két qua ndy duogc mé rong cho cac bai toan tdi wu vécto véi rang bude
phiém ham; xem [39, 40]. Gan ddy, GS. Nguyén Pong Yén va cac dong nghiép ciing dat duoc
mot sb két qua vé diéu kién can, diéu kién du cuc tri bac hai cho céc bai toan tdi wu khong cé
rang budc thong qua dudi vi phan béac hai Fréchet/Mordukhovich. Déi véi didu kién cuc tri bac
hai cho cac bai toan c6 rang budc qua dudi vi phan bac hai Mordukhovich van con mé va can

tiép tuc duoc nghién ciru.
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5. TINH CAP THIET CUA NGHIEN CUU
Nhu di trinh bay & phan tong quan, cac phép tinh vi phan suy rong bac nhét va bac hai,

dic biét theo nghia cia Mordukhovich, dong vai trd quan trong trong viéc nghién ciru cac diéu
kién cuc tri cho cac bai toan tdi vu khong tron va trong viéc nghién ctru tinh on dinh nghiém
clia cac bai toan t6i wu c6 tham so.

Trong nhitng nim qua, ngudi dé xuat dé tai va cac thanh vién ciing di ¢6 nhitng déng
gop nhit dinh trong viéc phat trién cic quy tic tinh todn phép tinh vi phan suy rong bac nhét
va béc hai theo nghia ciia Mordukhovich; tmg dung dé nghién ciru cac diéu kién cyc tri cho
cac bai toan bai toan t6i uu/tdi uu vécto va nghién ciru tinh 6n dinh/do nhay nghiém cho céc
bai toan ti uu c¢6 tham sb.

Tuy nhién, cac quy tic tinh toan phép tinh vi phan suy rong bac nhét va bac hai van can
duoc tiép tuc bd sung va hoan thién, dac biét la ddi voi cac 16p ham khong tron cé cAu tric.
Viéc bo sung, phat trién cac quy tic tinh toan ctia phép tinh vi phan suy rong bac nhat va bac
hai va nghién ctru céc Gng dung ctia n6 sé& 1a nhimg doéng gop quan trong trong Giai tich bién

phan va Ly thuyét t5i wu.

6. MUC TIEU NGHIEN CUU, HOAT PONG CUA NHOM TRONG 03 NAM (#r
thang/nam dén thang/ nam)
- Phat trién va bd sung céc quy tic tinh toan cho phép tinh vi phan phan suy rong, dic

biét ddi v&i phép tinh vi phan suy rong theo nghia Mordukhovich.



- Thiét 1ap cac diéu kién toi wu bac nhat va bac hai cho céac bai toan: tdi uvu da muc tiéu,
tdi vu minimax, t6i wu ntra vo han, t6i wu da thirc, téi wu hai muc, tdi wu trén da tap, diéu khién
t6i wu ...

- Nghién ctru cac dic trung cta tinh 6n dinh, tinh chinh quy metric cta cac anh xa da
tri va sy hoi tu ciia mot s6 thuat toan tdi wu quan trong

- Nghién ctru tinh on dinh va do nhay nghiém cua cac bai toan tdi wu c6 tham sb
7. DOl TUQNG, PHAM VI NGHIEN CUU
7.1 DBéi tuong nghién ctru: Phép tinh vi phan suy rong va Gmg dung
7.2. Pham vi nghién ctru: Giai tich khong tron, 1y thuyét t6i wu va 1y thuyét diéu khién t6i uu
8. CACH TIEP CAN, PHUONG PHAP NGHIEN CUU
8.1. Cach tiép can: Két hop giita cach tiép can trén khong gian nén va cach tiép can trén khong
gian dbi ngau dé nghién ctru, bd sung, phat trién cac quy tic tinh toan céc loai dao ham suy
rong va khai thac cdu tric cta 16p bai toan dé nghién ctru diéu kién cuc tri, ddc trung tinh 6n
dinh, tinh chinh quy metric, tinh 6n dinh va d6 nhay nghiém ctia cac bai toan tdi uvu phu thudc
tham sd.

8.2. Phuong phéap nghién ctru: Khai thac triét dé ciu triic cac 16p bai toan duge xét va st dung
c6 hidu qua cac két qua cua giai tich ham, giai tich bién phan, giai tich da tri va nhiing kién
thirc tich lity duoc vé 1y thuyét tdi wu.

9. NOI DUNG NGHIEN CUU VA TIEN PO THUC HIEN

STT

Thoi gian

San pham dy kién
(logi san pham, so

Nguwoi thue hién

ham Mordukhovich

Noi dung nghién ciru ’ - :
: gne (thang/nam — lwong, chi tiéu chat
thang/nam) lirong)
1 B sung, phat trién cac quy tic 1/2022-6/2022 | - 01 Bai bao >0,5 | Nguyén Vin Tuyén,
tinh toan dudi vi phan, ddi dao diém Nguyén Huy Hung,

Hoang Ngoc Tuin

chat Lipschitz suy rdng d€ nghién
ctru cac diéu kién toi uu, tinh on

diém

2 Nghién ctru cac diéu kién cuc tri | 7/2022-6/2023 | - 01 Bai bao>1,5 | Nguyén Vin Tuyén,
bac nhit va tinh d6i ngéu cho diém Nguyén Huy Hung
nghiém xép xi ctia bai toan t6i vu
v6i dit liéu khong chic chan

3 Nghién ctru cac dac trung bac 1/2022-6/2023 | - 01 Bai bao >3 Nguyén Quang Huy,
nhét va dic trung bac cao cho cac diém Nguyén Vin Tuyén,
tinh chat Lipschitz suy rong, dic Nguyén Huy Hung,
biét 1a tinh calm cta anh xa da tri Hoang Ngoc Tuén

4 Ung dung cic dic trung ctia tinh | 7/2023-6/2024 | - 01 Bai béo > 2 Nguyén Vin Tuyén,

Hoang Ngoc Tuén,




dinh va d¢ nhay nghiém cho cac Nguyén Quang Huy,
16p bai toan c6 tham sd Nguyén Huy Hung,
Nghién ctru sy ton tai can sai s | 1/2024- -01 Baibao>1,5 | Hoang Ngoc Tuan,
dia phuong va sy hdi tu cia mot 12/2024 diém Nguyén Vin Tuyén,
s6 thuat toan t6i vu Nguyén Quang Huy,
Nguyén Huy Hung,
Nghién ctru diéu kién cyc tri va 1/2022- -01 Bai bsio > 1,5 | Tran Van Nghi,
tinh 6n dinh nghiém cho bai toan | 12/2024 diém Nguyén Nang Tam,
t6i uu da thirc s X xrw R
- 01 Bai bao > 2 Nguyén Van Tuyén
diém
Nghién ctru diéu kién cyc tri va 6/2023- - 01 Bai bao >2 Nguyén Qudc Tuén,
tinh 6n dinh nghiém cho bai toan | 12/2024 diém Nguyén Vin Tuyén
diéu khién téi uu
Nghién ctiru mét s6 thuat toan giai | 6/2022- - 01 Bai bao > 2 Duong Thi Kim
va sy on dinh nghiém cac mé hinh | 12/2023 diém Huyén, Nguyén Vin
t6i wru trén co so dit lidu Tuyén

10. SAN PHAM DU KIEN THEO TUNG NAM

Loai san pham

Nam thwr 1

Nam thur 2

Seminar/ho1 thao

Dé tai cap co so duoc phé duyét
thue hién

Dé tai cap BO tro 1én duge phé
duyét thuc hién

Bai bdo > 0,5 diém

Bai bao > 1,0 diém

Bai bao > 1,25 diém

Bai bdo > 1, 50 diém

Bai bdo > 2,0 diém

Bai bdo > 3,0 diém

Sach/chwong sach xuat ban trong
nudc




Sach/chuong sach xuat ban qudc
té

Bang sang ché

Hop dong chuyén giao

San pham thuong mai hoéa

San phélm dao tao (ctr nhan, thac | Thac si: 1 Thac si: 2 Thac si: 1

S, tién si A
) Tién si: 1

San pham khac...(ghi rd)

Piém ciia bai bdo dwge tinh la mire diém t6i da do HPGS nganh/lién nganh quy dinh
hién hanh

11. TAC PONG VA LOI iICH MANG LAI
- Péi voi linh vuc giao duc va dao tao:

Huéng nghién clru cia dé tai gan két voi ndi dung ciia cac luan van thac si cho
04 hoc vién cao hoc va 01 nghién ctru sinh chuyén nganh Toan gidi tich ctia Truong
DHSP Ha Noi 2, gop phan nang cao chat lugng dao tao sau dai hoc va nang cao ning
le nghién ctru khoa hoc, s lugng va chat luong cong bd qudc té cho cc can bo tré cia
Khoa Toan Truong DPHSP Ha Noi 2.

- D61 voi linh vyc khoa hoc va cong ngh¢ ¢ lién quan:

Trién khai duoc huéng nghién ctru méi, c6 ¥ nghia thyc tién, Gmg dung vao
nhirng linh vyc khoa hoc khac

- P6i voi phat trién kinh té-xa hoi:

Hudng nghién ctru cua dé tai co cac két qua toan hoc co ban lam nén tang cho
ung dung va tién tdi viée hop tac vdi cac to chure dé gidi quyét cac bai toan thuc té co
lién quan
- D61 vo1 to chire chu tri va cac co s¢ ing dung két qua nghién cuu:

Phat trién nhém nghién ctru manh theo dinh hudéng ctia B gido duc va dao tao;
gan két hudng nghién ctru cta cac thanh vién trong nhom; mé rong so lugng cac thanh
vién nghién ctru; nang cao sO lugng va chat lugng cua cac cong bo quoc té; tang cuong

hop tac qudc té trong nghién ciru Toan hoc; gop phan thuc hién tét cong viée giang day
dai hoc va sau dai hoc tai Truong DPHSP Ha No6i 2

12. KINH PHI THU'C HIEN (kém theo Phu luc Dir todn kinh phi chi tiét theo tirng ndam)



- Tong kinh phi: 1.500.000.000 VNP (Bang chit: Mot ty nim trim triéu dong
chan)
Trong do:
Ngan sach Nha nudce: 1.500.000.000 VND Céc ngudn kinh phi khac:
Nhu céu kinh phi timg nim:
- Nam th{r nhét tir thang/ nam dén thang nam:
- Nam thir hai tir thang/ nim dén thang nam:
- Nam thir ba tir thong/ nam dén thang nam:
Khoan chi, ngi dung | Thoi gian | Tong kinh phi Nguon kinh phi Ghi chu
chi thyre hién (tri¢u) Kinh phitir | Cac
NSNN ngudn
khac
1/2022- 1.300.000.000 | 1.300.000.000 Tong  thoi
12/2024 gian lao
dong +
Chi tién cong lao gang. day
dong truc tiép - ’?hl'emA V¥
i ' khac khong
nhiéu hon
1760
gio/nam
Chi mua vat tu, theo quy
nguyén, nhién, vat ché chi tiéu
liéu tiéu hao noi bo
1/2022- 35.000.000 | 35.000.000 2 lan dinh
12/2024 mirc  theo
Chi hoi thao/seminar Quy dinh
khoa hoc kem  theo
OQuyét dinh
2164
Cong tac phi 1/2022- 80.000.000 | 80.000.000
12/2024
Chi tra dich vu thué
ngoai phuc vu hoat
dong nghién clru
Chi dicu tra, khao sat
thu thap s liéu
Chi vin phong, pham, 1/2022- 5.000.000 5.000.000
‘Ehéng tin lién lac, in 12/2024

an




0 A
Chi quan 1§ chung 2023 75.000.000 | 75.000.000 iiﬁh phtl,ong
Chi khac 5.000.000 5.000.000
Téng cong 1.500.000.000 | 1.500.000.000

Nguon khdc khéng ldy tir cdc cé nhdn tham gia dé tai; khuyén khich cé s tham gia cia té

chire, doanh nghiép, don vi phéi hop khdc.

Ha Noi, ngay

thang

nam 20....

Phong KHCN&HTQT

TRUONG PHONG

Thuyét minh d& duoc ban bac, thao luan va

thdng nhét véi tit ca cac thanh
nhom nghién ctru

vién trong

Ha Noi, ngay  thang nam 20....

Thira iy quyén ciia tat ca cac
trong Nhom

TRUONG NHOM
(ky va ghi ro ho tén)

Ha Noi, ngay thang nam 20....

Trwong Dai hoec Sw pham Ha N¢i 2

HIEU TRUONG

thanh vién




