VIEN HAN LAM KHOA HOC CONG HOA XA HQI CHU NGHIA VIET NAM

VA CONG NGHE VIET NAM DPoc lap - Tu do - Hanh phic
VIEN TOAN HQC
S6: 193/QD-VTH Ha Néi, ngay 20 thang 6 nam 2023
QUYET PINH

Vé viéc duyét va ban hanh chwong trinh
dao tao trinh do tien siVién Toan hoc da dwgc diéu chinh cip nhit

VIEN TRUONG VIEN TOAN HQC

Cdn cir Quyét dinh s6 272/0D-VHL ngay 01/03/2023 cua Chu tich Vién Han lam
Khoa hoc va Cong nghé Viét Nam ban hanh quy ché, 16 chirc va hoat dong cua Vién
Todn hoc,

Cén cir Quyét dinh s6 545-TTg ngay 03/11/1978 cia Thii tuéng Chinh phii vé viée
giao nhiém vu dao tao trén dai hoc cho Vién Toan hoc;

Can cir Quyét dinh s6 4181/0P-BGDDT ngay 06/10/2015 cia Bé truong Bo Gido
duc vé viéc cho phég Vien Toan hoc thudc Vién Han ldtgz Khoa hoc va Cong nghé Viét
Nam dwoc tiép tuc t6 chirc va quan ly dao tao trinh do tién si;

Can cir Thong tw 56 1 8/2021/TT-BGDDT ngay 28/6/2021 cua B¢ truong Bo Gido
duc va Pao tao vé viéc qu ché tuyén sinh va dao tao trinh do tién si kém theo,

Can cir Quyét dinh SO 239/0D-VTH ngay 16/11/2021 cua Vién truong Vién Todn
hoc ban hanh Quy ché tuyén sinh va dao tao trinh dé tién st:

Can cir Két qua tuyén sinh trinh dé dao tao tién st dot 2 nam 2022 cua Vién Todn hoc;

Xét bién ban hop cua Hoi dong tham dinh két qua diéu chinh, cap nhdt chuong trinh
dao tao trinh dp tién st Vién Todn hop ngay 12/6/2023 theo Quyét dinh s6 1 76/0D-VTH
ngay 6/6/2023;

Xét dé nghi ciia Gidm déc Trung tdm Dao tao sau dai hoc va T ruong phong Quan
Iy Téng hop,

QUYET PINH:
Piéu 1. Phé duyét va Ban hanh Chuong trinh dao tao trinh do tién si Vién Toan
hoc da dugc diéu chinh, cap nhat (Danh sach kém theo).
Piéu 2. Quyét dinh nay c6 hiéu luc ké tir ngay ky.

Piéu 3. Truéng phong Quén ly téng hop, Gidm dég Trung tdm DPao tao sau dai hoc
va cac bo phan lién quan chiu trach nhiém thi hanh Quyét dinh nay./.

Noi nh{in:
- Nhu Diéu 3;
Luu: VT-VTH, TTDPTSDBH, T.03.




Danh sach Chwong trinh dao tao trinh do tién si
Vién Toan hoc da dwgc dieu chinh, cap nhat

ét dinh s6: 193/0D-VTH ngay 20/6/2023 ciia Vién truéng Vién Todn hoc)

Tén chuyén dé

Ghi chu

Pai s6 hién dai

Thudc hoc phan bat budc

2. | Giai tich thuc Thudc hoc phan bét bude
3. | Ham bién phirc Thudc hoc phén tu chon
4, | Hinh hoc dai s6 Thudc hoc phﬁn tu chon
5. | Ly thuyét t6i uu Thude hoc phan tu chon
6. | Phuong trinh vi phan Thudc hoc phén tu chon
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PAI SO HIEN PAI

Yéu ciu chung: nghién ctru sinh, déc biét 1a chuyén nganh toan ly thuyét, can nim
vitng cac kién thire co ban vé dai s6. Ngoai viée hidu rd céc két qua ly thuyét chinh,
nghién ciru sinh can phai thuan thuc trong viée giai quyét cac bai tap co ban.

I. Tap siap thi tw b phdn va bo dé Zorn.
I1. Pai s6 tuyén tinh ning cao

1. Rut gon ma tran, dang chuan Jordan trén khéng gian vector phtic va thuc,
mii cla mét ma tran va hé phuong trinh vi phéan tuyén tinh.

2. Dang song tuyén tinh, dang sesquilinear, dang toan phuong, dang Hermit.

3. Khéng gian Euclid: toan tir di ximg, toan tir tryc giao va nhom truc giao,
dinh ly truc chinh, luét quan tinh.

4. Khong gian Hermit: toan tir tu phu hop (toan tir Hermit), toan tir unita va
nhom unita, dinh 1y pho.

I11. Ly thuyét nhém

1. Cac khai niém co ban: dinh nghia va tinh chét, dong cau nhém, anh va hach,
nhém abel. Vi du vé nhom xyclic, nhi dién, d6i xtmg, ma tran, quaternion.
Nhom con, nhom thuong, tam hoa, chuén téc hod, nhom con chuan tic, dinh
ly Lagrange, cac dinh ly ding céu.

2. Tac dong ctia nhém, dinh ly Cayley, cong thirc 16p, cong thirc dém qui dao
Burnside va tmg dung t6 hop.

3. Cac dinh ly Sylow.

4. Nhém déi xtng va nhom thay phién: xich, phan tich xich, ddu cua hoan vi,
nhém thay phién, mot s hé sinh co ban ctia nhém déi xitmg va nhoém thay
phién.

5. Nhom abel hitu han sinh: tich truc tiép, nhém abel khong phan tich duoc,
dinh 1y c4u tric ctiia nhom abel hitu han sinh (phén tich nguyén so va phan
tich theo nhan tir bat bién).

6. Nhom don, day hop thanh.

7. Tich nira truc tiép.

8. Nhom tu do, nhém cho bai phan tir sinh va quan hé.

IV. Mot so khai niém co ban vé vanh, troeong, modun va dai so:
1. Céc khai niém va tinh chat co ban ctia vanh va dong cau vanh, idéan

chinh, idéan nguyén t0, idéan cuc dai.
2. Truong va md rong truong.
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3. Dic sb va truong nguyén té. Mé rong hitu han va mo rong dai sb, truong
dong dai sd.
4. Truong hiru han
. Céc khai niém va tinh chéit co ban vé médun, dai sé va ddéng cau cia
chung.

wh

Tai liéu tham khao chinh

[1]. D. S. Dummit and R. Foote: Abstract algebra, 3" Edition 2004, John Wiley and
Sons.

[2].M. Artin: Algebra, 2™ Edition, Prentice-Hall, 1991, Prentice-Hall.
Tai liéu tham khio khac

[1]. G.Birkhoff va S. Maclane: Tong quan vé dai s6 hién dai I, II. NXB Dai hoc va
THCN, Ha No6i 1979.

[2]. Nguyén Tu Cuodng: Gido trinh dai sb hién dai, Phan 1, Bo sach cao hoc cua
Vién Toan hoc, Nha xuét ban Dai hoc Qudc gia Ha N6i, 2003, tai ban 2007.

[3]. Lé Tuan Hoa: Pai s6 tuyén tinh qua cac vi du va bai tap, NXB DHQG Ha Nai,
2006.

4]. Nguyén Hiru Viét Hung: Pai sb dai cuong, NXB Gido duc, Ha Noi 1998.

5]. S.Lang: Dai sé I, NXB Dai hoc va THCN, Ha Noi 1974.

6]. Ngb Viét Trung: Gido trinh dai s6 tuyén tinh, Bd sach cao hoc ctia Vién Toan

hoc, Nha xuét ban Pai hoc Qudc gia Ha Noi, 2001.

[
[
[



GIAI TiCH THUC

I. Giai tich thwe mét bién va nhiéu bién

L,

W

Ln

8.

Mét s6 khai niém t6p6 co ban: khong gian topd, tap déng, tap ma, khong
gian Hausdorff, tap lién thong, tdp compac, khong gian metric.
Day s6 va chuoi so.

. Tinh lién tuc: gidi han cua ham so, ham so lién tuc, tinh lién tuc va tinh

compic, tinh lién tuc va tinh lién thong, Pinh ly Arzela-Ascoli.

Phép tinh vi phan ctia ham s6 thuc mét bién: dao ham, dinh 1y gia tri trung
binh, luat 1’Hopital, dinh ly Taylor.

Tich phan Riemann-Stieltjes.

Day ham va chudi ham: hoi tu déu, hoi tu déu va tinh lién tuc, hoi tu déu va
dao ham, hoi tu déu va tich phan.

Ham sb thuc nhiéu bién: dao ham, luét day chuyén, dinh ly ham nguoc, dinh
ly ham an.

Tich phan cua dang vi phan: tich phan ctia dang vi phan, dinh ly Stokes.

II. D¢ do va tich phan

1.

2

Co ban vé ly thuyét do do: sigma-dai sb, d6 do, d6 do ngoai, dé do Borel trén
dudng thang thuec.

Tich phan: ham do dugc, tich phan cuia ham khéng am, tich phan Lebesgue,
bb dé Fatou, cac phuong thirc héi tu, dd do tich, tich phan Lebesgue trén
khong gian O-clit thuc d-chiéu, dinh 1y hdi tu bi chan Lebesgue.

Tai liéu tham khao

[1]. Hoang Tuy, Ham thuc va Giai tich ham. Nha xuat bn PHQG, Ha Noi, 2003.
[2]. W. Rudin, Principles of mathematical analysis, McGraw Hill, New York,
Singapore, 1991. [3]. W. Rudin, Real and complex analysis, McGraw Hill, New
York, Singapore, 1991.
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HAM BIEN PHUC

Chwong 1. Ham chinh hinh
1. Khéi niém dao ham theo bién phirc, ham kha vi phuc
2. Ham chinh hinh, mdi quan hé giita tinh kha vi va chinh hinh
3. Piéu kién Cauchy-Riemann
4. Mot s6 16p ham co ban.

Chwong 2. Tich phan duong

1. Pinh nghia va tinh chét co ban.

2. Dinh ly Cauchy.

3. Cong thuc tich phan Cauchy.

4. Mét s6 img dung cia Pinh 1y Cauchy:
4.1. Ham nguyén va Dinh ly Liouville.
4.2. Cac dinh 1y vé su ton tai nguyén ham, dinh ly Morera.
4.3. Pinh ly co ban cua dai s6

Cac khong diém ctia ham chinh hinh

Chuong 3. Chuéi Taylor va chudi Laurent
1. Biéu dién chudi Taylor cia ham chinh hinh

Dinh ly modun cuc dai, cuc tiéu
Diém ky di c6 1ap: Phan loai diém ky di c6 1ap, mot sd cach nhan biét
Dinh ly Casorati-Weierstrass
Chudi Laurent
Dinh 1y vé su ton tai duy nhét cua biéu dién chudi Laurent
Ly thuyét thang du:
7.1Dinh ly thang du.
7.2 Cac phuong phap tinh thang du
7.3Ung dung cua dinh 1y thing du.
8. Nguyén ly Argument

8.1Nguyen ly argument

8.2Dinh ly anh xa mo

8.3Dinh Iy Rouché va mét sb tmg dung

8.4Nguyén ly mo dun cuc dai

8.5B0 dé Schwarz

= B 8 g e LD

Chwong 4. Ham diéu hoa

1. Dinh nghia va tinh chit co ban ciia ham diéu hoa

2, Phuong trinh Laplace

3. DPinh ly gia tri trung binh

4, Nguyén ly d6i xting Schwarz: tinh déi xtmg cua ham diéu hoa,

nguyén ly déi xting Schwarz cho ham diéu hoa, ham chinh hinh



5. Nguyén ly Harnack
6. Bai toan Dirichlet

Chuwong 5. Ly thuyét phan b gia tri ,
(danh riéng cho NCS chuyén nganh giai tich phirc, khong bat budc)

| Ham giai tich toan cuc

2. Dién Riemann: Pinh nghia va vi du

3. Cac ham chinh hinh trén dién Riemann

4. Dinh 1y Picard: Ly thuyét phan bd gia tri cho ham nguyén, Dinh ly

Picard bé, Pinh ly Picard 16n
5. Cong thirc Poisson-Jensen

Tai liéu tham khao

[1]. Ha Huy Khodi, Giai tich phitc, Bai giang cao hoc (Tt sach Toan cao cap,
Vién Toan hoc).

[2]. S. Lang, Complex analysis, Springer

[3]. R. Remmert, Theory of complex functions, GTM v. 122, Springer

[4]. J.B. Conway, Functions of one complex variables, GTM v11, Springer

[5] S. Axler, P. Bourdon, W. Ramey, Harmonic Function Theory, Home Textbook

Graduate Texts in Mathematics (GTM, volume 137), springer 1982



HINH HOC PAI SO

Yéu céu chung: nghién ctru sinh, dac biét la chuyen nganh toan ly thuyét, cdn nam
vitng cac kién thic co ban vé Hinh hoc dai s6. Ngoai viéc hiéu 16 cac két qua ly
thuyét chinh, nghién ctru sinh can phai thudn thuc trong viéc giai quyét cac bai tap

co ban.

I. Tap dai so

[a—

. Dinh nghia tap dai s0; Dinh Iy co s¢ Hilbert; topd Zariski;
: Tuorng ung gitra tép dai s6 va idéan can; co s& Grobner; phan tich tap dai

sO t&i céc tip dai s bat kha quy. ’
Ham chinh quy; vanh toa d¢ cua tap dai s0; anh xa chinh quy; anh xa hiru
han.

I1. Pa tap dai s6 Affine

1s

(8]

B6; khong gian vanh; cau tric khong gian vanh trén tap dai s6; da tap dai )
Affine.
Pham tru da tap dai s6 Affine; mo ta tuong minh cau xa cua da tap Affine.

. Datap con; khong gian Affine khong toa d¢; tuong duong song hitu ty.
- Vi phén cua anh xa chinh quy; khéng gian tiép tuyén cia da tap dai sb

Affine; nén tiép xuc; diém tron va quy tich ky di.

I11. Pa tap dai s6

1.
2,
!
4.

Pa tap dai sd; anh xa tir da tap toi da tap Affine.

Pa tap con; tich cia cac da tap; tién dé tach; tich thd; chiéu.

Anh xa troi; anh xa hiru ti; twong duong song hitu ty; 4nh xa tron.
Da tap dai s6 nhu ham tir; da tap hiru ti va don hiru ti.

IV. Da tap xa anh

1.

2.

Tap dai sb con cua [l : topd Zariski trén ] ; tap dong cua [ va [ ;
0 latap dai sé.
Vanh toa do thuan nhit ciia da tap xa anh; ham chinh quy trén da tap xa
anh; anh xa tir cac da tap xa anh; anh xa téi da tap xa anh; khong gian xa
anh khong toa do.

. Pa tap Grassmann; dinh ly Bezout.

V. Da tap chuén



Anh xa riéng; da tap day du; da tap xa anh 1a da tap riéng; ly thuyet thé.
Dinh ly chinh Zariski; Da tap chuan; ham chinh quy trén da tap chuan.
Anh xa hiru han va thd cua anh xa htru han; Pinh 1y chinh Zariski.

Phén tich Stein; No; giai ki di.

Thé ciia cdu xa; 4nh xa phang va cac thod cua ching; Dinh 1y Bertini.
Phan loai song hifu ty; giong hinh hoc cua duong cong phang.

Tai liéu tham khao chinh

[1]. D. Cox, J. Little and D. O’Shea: Ideals, Varieties, and Algorithms, 4-th
addition, Springer, UTM, 2005.

[2]. W. Fulton: Algebraic curves, Addison-Wesley, 1969.

[3]. M. Kreuzer and L. Robbiano: Computational Commutative Algebra 1,
Springer, 2000.

[4]. D. Eisenbud: Commutative Algebra with a View Towards Algebraic
Geometry, Springer, GTM 150, 1995.

[5]. M.F. Atiyah and 1.G Macdonald: Introduction to Commutative Algebra,
Addison-Wesley, 1969.

[6]. Hartshorne: Algebraic Geometry, Springer, 1977.

[7]. Shafarevich: Basic Algebraic Geometry, Springer, 1994.

[8]. Hoang L& Truong: Classification and geometry of some special varieties, Nha
xuét ban khoa hoc tu nhién va cong nghé, 2023

Tai liéu tham khao khac

[1]. Nguyén Tu Cudng: Gido trinh dai s0 hién dai, Phan 1, B sach cao hoc cua
Vién Toan hoc, Nha xuét ‘ban Dai hoc Qudc gia Ha Noi, 2003 tai ban 2007.

[2]. Lé Tuin Hoa: Pai s6 may tinh- Co s& Grobner, Bd sach cao hoc cua Vién
Toan hoc, Nha xuét ban Pai hoc Qudc gia Ha Noi, 2003.

[3]. Ngo Viét Trung: Ly thuyet Galois, B sach cao hoc cua Vién Toan hoc, Nha
xuat ban Pai hoc Quéc gia Ha N¢i, 2006.

[4]. Ngb Viét Trung: Nhap Mon Pai S6 Giao Hoan & Hinh Hoc Pai S6, Nha xudt
ban Khoa Hoc Tu Nhién va Cong nghé, 2012.



LY THUYET TOI UU

L. Bai toan toi wu va sy ton tai nghiém

1.

2.

4.

Bai toan ti uu trén khong gian topd. Nghiém toan cuc va nghiém dia
phuong.

Mot s6 vi du vé bai toan t6i wu: bai toan quy hoach toan hoc (quy hoach
toan phuong, quy hoach nura xac dinh duong, quy hoach d.c. , t6i uu don
diéu, t6i wu da thue va t6i wu da muc tiéu), bai toan bién phan bai toan
diéu khién téi wu.

. Ton tai nghiém cuta bai toan téi vu trén khong gian topd compact (Pinh ly

Weierstrass). Ton tai nghiém cua bai toan t61 vu trén tap khong compact
(diéu kién birc d6i véi bai toan tdi wu trén khong gian dinh chuan hitu han
chiéu).

Tdn tai nghiém x4p xi: nguyén 1y bién phan Ekeland.

II. Giai tich 16i va quy hoach 15i

1.

Tap 16i trong khéng gian hitu han chidu R™ bao 18i, dinh ly
Caratheodory, diém cuc bién, phan trong tuong dbi, non Iui xa, nén tiép
tuyén va nén phéap tuyén cia tap 16i, dinh 1y biéu dién tap 15i da dién qua
mot 31(_) hitu han diém va mot ho hitu han hudéng 1ui xa, dinh ly tach cac
tap 10i.

. Ham 16i trong khéng gian R": tinh lién tuc, dao ham theo huéng, dudi vi

phén cua ham ‘léi, dinh ly Moreau-Rockafellar vé dudi vi phéan cua tong
hai ham 161, diéu kién du dé ham 10i thong qua dao ham cap hai.

. Diéu kién can va du té1 uu cho bai toan quy hoach 16i:

(i)  Truong hop rang budc hinh hoc.
(i)  Truong hop rang budce ding thic va bat dang thirc: ham Lagrange,
dinh ly Karush-Kuhn-Tucker.
Thuat todn dudi-gradient ctia N. Z. Shor cho bai toan quy hoach 16i
khong c6 rang budec.

III. Quy hoach tuyén tinh

1.

2

Bai toan quy hoach tuyén tinh.

2. Lo1 giai cuc bién.
3.

Gioi thiéu phuong phap don hinh.

IV. Quy hoach phi tuyén tron trong khong gian hiru han chiéu

1.

Bai toan quy hoach phi tuyén tron khong c6 rang budc. Diéu kién can va
du cuec tri bac nhat, bac hai.



2. Bai toan quy hoach phi tuyén tron véi rang bude hinh hoc. Quy téc
Fermat.

3. Bai toan quy hoach phi tuyén tron véi hitu han rang budc déng thirc va
bat dang thic.. ham Lagrange, diéu kién chinh quy, dinh ly Karush-
Kuhn-Tucker.

4. Mbt s6 phuong phap giai: Phuong phap gradient, phuong phap Newton,
phuong phap ham phat.

Chuyén dé (c6 thé lua chon day hay khong, tuy truong hop)

V. Doi ngau Lagrange
1. Bai toan doi ngau.
2. D01 ngau yéu va déi ngau manh.

VI. T6i wu khong kha vi (truwong hop Lipschitz)

1. Ham Lipschitz dia phuong trén khong gian Banach. Pao ham theo hudng
Clarke, dudi vi phan Clarke. Quy tic tinh toan.

2. Noén tiép tuyén Bouligand, non tiép tuyén Clarke, nén phap tuyén Clarke.
Céc tinh chét co ban.

3. Bai todn quy hoach Lipschitz. Diéu kién cuc tri sit dung duéi vi phén
Clarke va nén phap tuyén Clarke.

VII. Phuwong phép diém trong
1. Phuong phap ham chén.

2. Phuong phap ham chan cho quy hoach tuyén tinh.
Tai liéu tham khao

Tiéng Viét:
[1]. Hoang Tuy, Ly thuyét téi wu, Bai giang cao hoc, Vién Toan hoc, 2003



[2]. Nguyén Déng Yén, Gido trinh Gidi tich da tri, Nha xuit ban Khoa hoc va
Cong nghé, Ha Noi, 2007.

Tiéng Anh:
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Second Edition, Springer-Veriag, Berlin, 1993.
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Holland Publishing Company, Amsterdam-New York,1979.

[4]. J. Nocedal and S. J. Wright, Numerical Optimization, Springer-Verlag,
New York, 1999.
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New York, 1987. (Second Edition: November 2010.)

[6]. R. T. Rockafellar, Convex Analysis, Princeton University Press, Princeton,
New Jersey, 1970.

[7]. A. P. Ruszezytiski, Nonlinear Optimization, Princeton University Press,
Princeton, New Jersey, 2006.

[8]. W. Schirotzek, Nonsmooth Analysis, Springer, Berlin, 2007.

[9]. H. Tuy, Convex Analysis and Global Optimization, Kluwer, 1998.




PHUONG TRINH VI PHAN

I. Phuwong trinh cap mot

1. Phuong trinh transport, phuong phéap dudng dic trung.
2. Dinh ly Cauchy- Kovalevskaya.*

II. Phuwong trinh Laplace va Poisson.

1. Nghiém co ban, cdng thiic biéu dién tich phan ctia nghiém.
2. Dinh ly gia tri trung binh, nguyén ly cuc dai.

3. Bat dang thirc Harnack.*

4. Danh gia dao ham va tinh giai tich ctia nghiém.*

I. Phwong trinh nhiét

1. Nghiém co ban, cong thirc Poisson.
2. Phuong phap nang Iuong.

3. Nguyén ly cuc dai.

4. Dinh ly gia tri trung binh.*

II. Phuong trinh song

1. Céng thirc nghiém khi sb chiéu khong gian la 1.
2. Phuong phép nang lugng, mién phu thude.

III. Bién doi Fourier, khong gian Sobolev*

1. Cac dinh ly co ban vé chudi Fourier.

2. Phuong phép tach bién giai phuong trinh nhiét va phuong trinh song.
3. Bién doi Fourier.

4. Khong gian Sobolev, khéi niém nghiém yéu.

(Cac phan c6 dau * 1a tiry chon)

Tai liéu tham khao
. E. Evans, Partial differential equations, 2" ed., AMS Press, 2010.
. F.John, Partial differenttial equations, 4" ed., Springer 1991.

. W. Strauss, Partial differential equations, 2™ ed., John Wiley & Sons,
2009,
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4. N.M.Chuong, H.T.Ngoan, L.Q.Trung, N.M.Tri, Phuong trinh dao ham
riéng, Nha xuat ban giao duc, 2000. ’
5. T.D.Van, Phuong trinh dao ham riéng, Nha xuat ban BPHQG 2005.




