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BO GIAO DUC VA PAO TAO CONG HOA XA HOQI CHU NGHIA VIET NAM

TRUONG PAI HQC KHOA HQC TU NHIEN Poc lap — Tw do — Hanh Phic

PATHQC QUOC GIAHANQI ~ --mmmmmmsmmmmmssmmoooooooooeeees

CHUONG TRINH GIAO DUC PAI HQC
UNDERGRADUATE PROGRAM

Tén chwong trinh :  Chuwong trinh DPao tao tién tién nganh Toan hoc

Title:

Advanced Undergraduate Program in Mathematics

Trinh d§ dao tao : Pai hoc (Cir nhan) - Undergraduate, Bachelor degree
Nganh dao tao : Toan hoc - Major in Mathematics

Hinh

thirc dao tao : Chinh quy tap trung - Full-time

(Ban hanh tai Quyét dinh s6 606 /DT ngay 16/10/2008 ciia Hiéu truong Truong

Pai hoc Khoa hoc Ty nhién — Pai hoc Québc gia Ha No1)

1. MUC TIEU PAO TAO - Educational Objectives

Pao tao ctr nhan Toan hoc dat chat luong Qubc té vai nhiing nang luc va phém

chét chi yéu sau day :

It

Trung thuc.

Nam virng cac kién thtrc co ban, co sd ctia chuyén nganh.

C6 nang luc nghién ctru khoa hoc; ¢6 kha nang tu hoc; ndm vitng mat ) ky
nang “mém” can thiét nhu 1am viéc nhom, giao tiép, lanh dao....

Cé6 k¥ nang thuc hanh tbt, sir dung thanh thao mdt s6 thiét bi hién dai trong
nghién ctru khoa hoc.

St dung thanh thao Tiéng Anh trong chuyén mén va giao tiép qudc té, dong
thoi dap timg yéu cau lam viée cao & trong va ngoai nudc.

Is expected that students who graduate from this program have the following

qualifications:

Maintain the highest academic standards of honesty.
Obtain firm background knowledge in the fundamentals of mathematics.

Obtain essential skills in scientific research; improving the ability to self-study;
and possess essential “soft skills” such as team work, communication,

leadership... to excel in later career life.



- Obtain essential knowledge of the basic of scientific computing.

- Communicate effectively, in writing and orally in Vietnamese as well as
English, meeting the demand for skilled workforce.

2. THOI GIAN PAO TAO : 4,5 niim (Chia thanh 2 giai doan)/ Duration
of study: 4,5 years

- Giai dogn 1 (nim thir nhat): Trang bi kién thirc Tiéng Anh giao tiép két hop
v6i Tiéng Anh chuyén nganh; Lam quen v6i Toan hoc cao cap thong qua hai
mon hoc co ban.

- First stage (1*' year): Intensive courses on general English and English for
specific purposes; Getting familiar with advanced mathematics via two
fundamental subjects: calculus and linear algebra.

- Giai doan 2 (3.5 nim: tir nim thit 2 dén hoc ky I nam thi 5) : Pao tao theo
chuong trinh tién tién dua trén khung chuong trinh cia UW.

Second stage (3.5 years: from 2" year to the first semester of 5" year):

Curriculum based on the undergraduate program (for honor students) of UW, Seattle,
USA.

3. KHOI LUQNG KIEN THUC TOAN KHOA - Degree requirement

147 tin chi, ké ca Tiéng Anh (nhung chua tinh cic mon Gido duc thé chat va Giao
duc Qudc phong).

147 credits, including English courses (but physical education and national
defense education are not included).

4. POI TUQNG TUYEN SINH — Admission

Nhitng thi sinh c¢6 diém thi tuyén sinh vao dai hoc cao - dic biét 1 diém thi mon
toan, va co trinh do Tiéng Anh dat yéu cAu.

Students who earn high scores in the national entrance examination, especially in
the mathematics subject, and possess adequate English knowledge.

5. QUY TRINH PAO TAO, PIEU KIEN TOT NGHIEP - Curriculum
and Graduation requirement

Dao tao theo phuong thurc tin chi. Sinh vién hoan thanh chuong trinh dao tao sé
duogc cap bang t6t nghiép chuong trinh Pai hoc tién tién nganh Toan hoc.

The program follows the credit-based system currently used at Hanoi university of



Science . Students who complete the program will graduate with Diploma of Bachelor
of Advanced Program in Mathematics.

6. THANG DPIEM — Grading system

Diém sb duoc cho theo thang diém 10, phu hop v6i quy ché dao tao theo hoc ché
tin chi ctia Truong Pai hoc Khoa hoc Ty nhién, PHQG Ha N¢i. Trong trudng hop
gido vién nudc ngoai tham gia giang day co thé st dung hé thong tinh diém cta Dai
hoc UW- Hoa Ky. Hé théng nay s€ thuan loi cho viéc chuyén ddi va cong nhan tin chi
giita cac truong dai hoc trong nude va quéc té vé sau.

Student's grades are based on the grading system currently used at Hanoi
University of Science. In the case that foreign professors give lectures grading, UW
system will be used. This sytem allows an easy conversion and recognition of credits
between universities in Vietnam and all over the world.

6.1. Hé thong cho diém ciia Pai hoc UW Hoa Ky (UW Grading system):
Piém cubi cung cua mon hoc, tuy theo giang vién, co thé bao gém tat ca hodc mot
sb cac muc sau:
1. Tham dy 16p hoc, phét biéu trong gio hoc (class attendance and participation):
khoang 10%
2. Piém cac bai tap (quiz, assignment), cac béo cao (reports) chudn bi ¢ nha va
trinh bay trude 16p: khoang 20%
3. Piém kiém tra giira ky (midterm): khoang 20%
4. Piém kiém tra cudi ky (final exam): khoang 50%
Diém cubi cing ciia mon hoc (dudi dang %) s& duoc qui sang diém dudi dang chir
(letter grade) nhu sau (CBGD mon hoc c6 thim quyén bd sung cac danh gia + va — vao
céc diém chir) :

A+ =97+ A =93-96 A-=90-92
B+ =87 -89 B=83-86 B-=80-82
C+=77-79 C=73-76 C-=70-72
D+=67-69 D=63-66 D-=60- 62
F <=59.9-

Viéc s0 hoa cac danh gia trén theo qui dinh sau:

Grade Scale and GPA Calculation



Diém chir (grade) | Piém sb (points) | Xép loai / Range

A 4 Xuét sic / Excellent

B 3 Gi6i / Good

C 2 Kha/ Fair

D 1 Yéu / Poor

F 0 Khong tich luy duoc (Truot) / Failure
+ hoic - Thém hoic b6t 0.33 diém / +/- 0.33

Xéc dinh diém s6 trung binh cta hoc ky/ nim hoc/ khoa hoc (General Point
Average - GPA)

GPA dugc xac dinh bang cach chia tong diém sd (total points) cho tong sé tin
chi tich luy duogc (total credits.)

Total points = > n,.g,

n; 1a s6 tin chi ctia mon hoc thr i ; g; 1a diém s6 ctia mon hoc thir i
Dé dat diéu kién t6t nghiép, sinh vién phai dat diém s trung binh toan khoa hoc
GPA > 2.
6.2. No¢i dung chwong trinh - Curriculum
6.3. Caiu tric chwong trinh dao tao - Program structure

Téng s6 tin chi phai tich luy 1a 169 tin chi trong d6 (The total number of credits
required are 169 credits)

e Khdi kién thirc chung (general courses) 64 tin chi;
e Khéi kién thac KHXH-NV (humanity and social sciences) 4 tin chi;
e Khéi kién thic co ban (basic core courses) 30 tin chi;
e Khéi kién thic co sd (intermediate core courses) 21 tin chi;
e Khdi kién thirc chuyén nganh nang cao (advanced courses) 36 tin chi;
e Khbi cac méon lya chon (elective courses) 6 tin chi;
e Khoa luan t6t nghiép(thesis) 8 tin chi.

7. NOI DUNG CHUONG TRINH - Course catalog
(Ma sb, tén mon hoc (Anh va Vigt), s6 tin chi, ma mén hoc tién quyét)

(code, titles, credit number, code of prerequisite courses)



7.1. Kién thirc chung va kién thire KHXH-NV (64 + 4 tin chi) - General education
courses

7.1.1. Cac mén hoc kién thirc chung: 53 — General education
PHI 1001, Nhitng nguyén |y co ban cta chu nghia Mac Lénin (Marxist — Leninist
Philosophy), 5

HIS 1002, Buong 16i cach mang cua dang Cong San Viét Nam (Policies of the
Vietnam Communist Party) , 3

POL 1001, Tu twéng Ho Chi Minh (Ho Chi Minh Ideology), 2

ENG 101, Tiéng Anh giao tiép | (General English 1), 14

ENG 102, Tiéng Anh giao tiép Il (General English 11), 8

ENG 103, Tiéng Anh giao tiép |11 (General English 111), 3

ENS 104, Tiéng Anh chuyén nganh (English for specific purposes), 9

INM 1001, Tin hoc co s& (Introduction to computer science and information
technology), 4

PHY 1060, Vat ly dai cwong (General Physics), 3

MAT 2001, Co hoc ly thuyét (Theoretical Mechanics), 2

7.1.2. Cac mén hoc kién thire KHXH-NV: 4 — Social sciences and humanity
courses

Sinh vién lya chon hai trong mot sé mdn hoc lya chon (mdi mén 2 tin chi, s& dugc
goi la KHXH-NV 1 va KHXH-NV 2) theo qui dinh cila PHKHTN, PHQG HN.

Two elective courses (2 credits each, labelled KHXH-NV 1 and KHXH-NV 2) in
humanity and social sciences are required for the general education requirement.

HIS 1052, Co s6 van hoa Viét Nam (Fundamental of the Vietnamese Culture), 2
PHI 1051, Logic hoc dai cwong (Introduction to Logic), 2

PSY 1050, Tam ly hoc dai cuong (General Psychology), 2

SOC 1050, X& hoi hoc dai cuong (General Sociology), 2

7.1.3. Thé chat — Quéc phong : 11 - Physical and National Defense

PES 1001, Gi4o duc thé chat | (Physical Education 1), 2
PES 1002, Gi4o duyc thé chat 1l (Physical Education 11), 2
CME 1001, Gido duc Quéc phong — An ninh | (National Defense Education 1), 2
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CME 1002, Gido duc Quéc phong — An ninh 11 (National Defense Education I1), 2
CME 1003, Giao duc Qudc phong — An ninh 111 (National Defense Education 111), 3

7.2. Kién thitc chuyén nganh (101 tin chi) Mathematical Courses
7.2.1. Cac mon hgc co ban (Elementary Mathematics Core): 30
MATH 308, Dai s6 tuyén tinh (Linear Algebra), 5

MATH 134-335, Giai tich I (Calculus 1), 5

MATH 318, Pai s tuyén tinh Il (Linear Algebra), 5, MATH 308
MATH 136-334 Giai tich Il (Calculus I1), 5, MATH 134-135

MATH 187 Thuc hanh tinh todn (Mathematics Computer Laboratory), 2, MATH 308,
134-135

MATH 335-336 Giai tich 111 (Calculus I11), 5, MATH 134-135, 136-334

MATH 307 Phuong trinh vi phan (Introduction to Differential Equations), 3, MATH
308, MATH 318, 134-135-136, 334

7.2.2. Cac mon hoc co sé (Intermediate Mathematics Core): 21 tin chi
MATH 527-528 Giai tich ham (Function Analysis), 3, MATH 134-135-136, 334-335-
336

MATH 402-403 Dai sb dai cuong (Introduction to Modern Algebra), 3, MATH 308,
318

MATH 427-428 Giai tich phitc (Complex Analysis), 3, MATH 134-135-136, 334

MATH 438-9 Phuong trinh dao ham riéng (Introduction to Partial Differential
Equations), 3, MATH 134-5-136-334

STAT 394-395 Ly thuyét xac suat (Probability), 3, MATH 134-135-136, 334

MATH 464-465 Giai tich s6 (Numerical Analysis), 3, MATH 308, 318, 134-135-136,
334, 307, 187

MATH 441 Topo6 dai cuong (Topology), 3, MATH 328, 335

7.2.3. Ciac mon hoc chuyén nganh hoac niang cao (Advanced Mathematics Core):
36 tin chi.

Bao gom: ‘ ~

— 5 mon bat budc (chon 5 trong 7 nhém, cac mon dau tién cta moi nhém la cac
mon bt budc cta nhom do). (15 tin chi.) (Students choose 5 core courses. Each of
them is the first course of five groups from total seven groups)

11



— 5 mbn lya chon. Trong cac nhém nganh lga chon & trén, sinh vién lya chon
thém 5 mon hoc nira. (15 tin chi.) (Students choose in addition 5 elective courses
from the above chosen 5 groups)

— 2 mdn lya chon con lai phai lay trong nhom nganh Pai s6 va Xéc suit thong ké
hodc Giai tich s6 va tinh toan khoa hoc. (Students must choose 2 additional elective
courses from the group of Algebra or Numerical Analysis and Sccientific
Computing)

Nhom 1 - Pai sé (Group 1: Algebra):
MATH 403-404 Dai s6 hién dai (Modern Algebra), 3, MATH 402-403
MATH 414-415 Ly thuyét s (Number Theory), 3

MATH 504-505 Dai s6 nang cao | (Advanced Algebra), 3, MATH 402-403-404
MATH 505-506 Dai s nang cao Il (Advanced Algebra), 3, MATH 402-403-404

Nhom 2- Hinh hgc (Group 2: Geometry):

MATH 442 Hinh hoc vi phan (Differential Geometry), 3, MATH 335, 308, 318
MATH 544 T6p6 vi phan (Differential Topology), 3, MATH 404, 426

MATH 564 Co s& t6pd dai s6 (Algebraic Topology), 3, MATH 402-403-404

MATH 443 Céc van dé trong tdpd va hinh hoc (Topics in Topology and Geometry), 3

Nhom 3 — Giai tich (Group 3: Analysis):
MATH 528-529 Giai tich ham nang cao (Advanced Funtional Analysis), 3, MATH
527

MATH 428-429 Giai tich phic nang cao (Advanced Commplex Analysis), 3, MATH
427

MATH 435-436 H¢ dong luc (Introduction to Dynamical System), 3, MATH 307

AMATH 403 Cac phuong phap giai phuong trinh dao ham riéng (Methods for Patial
Differential Equations), 3, MATH 435-436.

Nhém 4 - Gidi tich sé va Tinh toan khoa hoc (Group 4: Numerical Analysis and
Scientific Computing):
AMATH 465 Giai tich s6 nang cao | (Numerical Analysis 11), 3, MATH 464

AMATH 301 Nhap mén tinh toan KH (Beginning Scientific Computing), 3, MATH
464
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AMATH 352 Phuong phap sb trong DSTT (Applied Linear Algebra and Numerical
Analysis), 3, MATH 464

AMATH 353 Giai tich Fourier va PTDHR (Fourier Analysis and Partial Differential
Equations), 3, MATH 307, 438

MATH 487 Thuc hanh tinh toadn nang cao (Advanced Mathematics Computer
Laboratory), 3, MATH 187

AMATH 466 Giai tich s6 nang cao Il (Numerical Analysis 11), 3, AMATH 465

Nhém 5 - Téi wu (Group 5 : Optimization):
MATH 407 Téi wu tuyén tinh (Linear Optimization) , 3, MATH 308, 318
MATH 408 Téi wu phi tuyén (Nonlinear Optimization) , 3, MATH 134-135-136, 407

MATH 515-516-517 T6i uu nang cao (Fundamental of Optimization), 3, MATH 407-
408

AMATH 509 Diéu khién téi wu (Theory of Optimal Control), 3, MATH 307, 408

Nhom 6 - Toan rai rac va thugt toan (Group 6: Discrete Mathematics and Algorithm
Theory):

MATH 381 Cac mo hinh toan roi rac (Discrete Mathematical Modeling), 3
MATH 409 Téi wu roi rac (Discrete Optimization), 3, MATH 381

MATH 461-462 Ly thuyét to hop (Combinatorial Theory), 3

CSE 421 M¢ dau vé 1y thuyét thuat toan (Introduction to Algorithms), 3

Nhom 7 - X&c sudt va Théng ké (Group 7: Probability and Statistics):
STAT 481 Théng ké toan hoc (Introduction to Mathematical Statistics), 3, MATH
394-395

MATH 491 Ly thuyét cac quéa trinh ngau nhién (Introduction to Stochastic
Proccesses), 3, STAT 481

STAT 423 Ly thuyét hdi quy va phéan tich phuong sai (Applied Regression and
Analysis of Variance), 3, STAT 481

STAT 425 Ly thuyét vé thong ké phi tham s (Introduction to Nonparametric
Statistics), 3, STAT 481

STAT 513 Ly thuyét vé céac két luan thdng ké (Statistical Inference), 3, STAT 481
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7.2.4. Cac mon hoc lwa chon (Electives): 6 tin chi

Sinh vién chon thém 2-3 mon hoc nira. Ngoai nhitng mén liét ké dudi day, sinh
vién c6 thé chon cadc mdn & phan cac mén chuyén nganh ning cao chua hoc, va diéu
nay duoc khoa dic biét khuyén khich.

Students choose 2-3 additional elective courses. Students may choose not only
from the courses listed below, but also from the advanced core courses above.

MATH/AMATH/STAT 400 Ky ning giao tiép trong toan hoc (Mathematical
Communication for Undergraduates), 2

MATH 498 Seminar - Mot s vin dé dic biét trong toan hoc (Special Topics in
Mathematics), 2

MATH 499, Nghién ctru khoa hoc (Undergraduate Research), 2

AMATH 499 Seminar-Mot s6 van d& dac biét trong todn hoc ung dung
3 (Undergraduate Reading and Research), 2

AMATH 383 Cac mo hinh toan hoc lién tuc (Introduction to Continuous Mathematical
Modeling), 2, MATH 307

AMATH 401 Giai tich véc to phuc va tng dung (Vector Calculus and Complex
Variable), 2, MATH 427-428

AMATH 402 Hé dong luc va hon don (Introduction to Dynamical Systems and
Chaos), 2, MATH 307

MATH 492 Cac mé hinh toan tai chinh (Stochastic Calculus for Option Pricing), 2,
MATH 394-395

VMATH 501 Phuong trinh vi phan ngau nhién (Stochastic differential equations), 2,
MATH 307, MATH 394-395

VMATH 502 Tb pb dai s6 nang cao (Advanced algebraic topology), 2, MATH 564

VMATH 503 Ly thuyét on dinh ctia hé dong luc (Stability of dynamical systems), 2,
MATH 307, MATH 435-436

VMATH 504 DPai s6 may tinh (Computer Algebra), 2

VMATH 505 Ly thuyét mat ma va an toan théng tin(Cryptography and data security),
2

VMATH 506 Tinh toan song song (Parallel computing), 2, CS 307
MATH 496: Khda luan tét nghiép (Thesis): 8
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7.3.Danh muc cic hoc phin trong chwong trinh / List of courses

Chwong trinh cua Truwong Dai

Chuong trinh goc

hoc KHTN Ma& mon (Trwong UW)
STT So ti So ti
Tén modn o tn hoc Tén mon hoc o un
chi i chi
Kién thirc chung, Tiéng Anh va kién thire KHXH-NV — General courses (53 tin chi)
Tiéng Anh giao tiép I
L | (General English 1) 14 JENG 101
Tiéng Anh giao tiép Il
2| (General English I1) 8 |ENG102
Tiéng Anh giao tiép III
3 (General English 111) 3 ENG 103
Tiéng Anh chuyén
4 | nganh (English for 9 ENS 104
specific purposes)
Nhiing nguyén ly co ban
cua chu nghia Mac-
> Lénin (Marxist-Leninist S PHI 1001
Philosophy)
Duong 161 cach mang
cua Pang Cong San
6 | Viét Nam (Policies of 3 HIS 1002
the Vietnam Communist
Party)
Tu twong H6 Chi Minh
| (Ho Chi Minh Ideology) | 2 |POL1001
Gido duyc thé chat |
8 (Physical Education 1) 2 PES 1001
Gido duyc thé chat II
d (Physical Education I1) 2 PES 1002
Giao _duc Quoq phong — CME
10 | Anninh I (National 2 1001
Defense Education 1)
Gido _duc Qudc Phong - CME
11 | Anninh Il (National 2 1002
Defense Education I1)
Gido duc Quoc phong — CME
12 | Anninh 111 (National 3 1003
Defense Education I11)
Tin hoc co s&
13 (Introduction to 4 INM
computer science and 1001

information technology)
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Chuwong trinh cua Truong Dai

Chuong trinh goc

hoc KHTN Ma& mon (Trwong UW)
>TT So ti So ti
Tén modn o tn hoc Tén mon hoc o un
chi i chi
Co sé van hoa Viét Nam
14 | (Fundamental of 2 HIS 1052
Vietnamese Culture )
Logic hoc dai cuong
15 (Introduction of Logic) 2 PHI 1051
Tam ly hoc dai cuong
16 (General Psychology) 2 PSY 1050
17 | X@hoi hoc dai cuong 2> | s0C 1050
(General Sociology)
Vat ly dai cuong
18 (General Physics) 3 PHY 1060
19 Co hoc 1y thuyét 9 MAT
(Theoretical mechanics) 2001
Kién thirc nganh va chuyén nganh — Mathematical courses (101 TC)
Cac mon hoc co ban — Basic core courses (30)
DA X, MATH Matrix Algebra with
20 | bai s6 tuyén tinh I 5 308 Applications 3
21 | Dai sb tuyén tinh II 5 3!\)/1/2TH Linear Algebra 3
e MATH Accelerated Advanced
22 | Giattichl > 1134-335 | Calculus >
e MATH Accelerated Advanced
23 | Giai tich 11 > 1136-334 | Calculus >
e MATH Accelerated Advanced
24 | Giai tich II > 1335-336 | Calculus >
N . MATH Mathematics
25 | Thuc hanh tinh toan 2 187 Computer Laboratory 1-3
Cac mon hoc co sé — Intermediate core courses (21)
. A MATH Introduction to
26 | Phuong trinh vi phan 3 307 Differential Equations 3
DA e MATH Introduction to
27 | Dai s6 dai cuong 3 402-403 Modern Algebra 3
e . MATH .
28 | Gidi tich phuc 3 427-428 Complex Analysis 3
29 Phuong trinh dao ham 3 MATH Introduction to Partial 3
riéng 557 Differential Equations
, Lok STAT -
30 | Ly thuyét xac suat 3 394-395 Probability | 3
e, Z MATH Numerical Analysis I,
31 | Giai tich so 3 464-465 1 3
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Chuwong trinh cua Truong Dai

Chuong trinh goc

hoc KHTN Ma& mon (Trwong UW)
STT So ti So ti
Tén mon o tn hoc Tén mon hoc o un
chi i chi
r \ MATH . .
32 | Giai tich ham 3 597-528 Functional Analysis 3
33 | Topo dai cuong 3 xﬁ\TH Topology 3
Cac mon hoc chuyén nganh hoic nang cao — Advanced couses (36 TC)
Nhém 1 — Pai s6 — Algebra
SN . MATH
34 | Dai so hién dai 3 403-404 Modern Algebra 3
35 | Ly thuyét sb 3 M’:‘TH Number Theory 3
A MATH
36 | Dai s0 nang cao 3 504-505 Modern Algebra 5
. X MATH
37 | Dai s0 nang cao 3 505-506 Modern Algebra 5
NhOm 2 — Hinh hoc — Geometry
38 | Hinh hoc vi phan 3 M'Q‘TH Differential Geometry 3
39 | Topd vi phan 3 gflﬁTH Differential Topology 3
40 | Co so topo dai sd 3 gg/j:TH Algebraic Topology 3
41 | Céc van dé trong topo va 3 | MATH Topics in Topology 3
hinh hoc 443 and Geometry
Nhom 3 — Giai tich — Analysis
cre . A MATH . i
42 | Giai tich ham nang cao 3 598-529 Functional Analysis 3
Giai tich phtrc nang cao MATH .
43 3 428-429 Complex Analysis 3
A i MATH Introduction to
44 | He dong luc 3 435-436 Dynamical Systems 3
e Cﬁ‘c phufffhpé‘aphgf; 5 | AMATH | Methods for Partial .
phuong trinf ¢ao ha 403 Differential Equations

riéng

Nhom 4 — Giai tich s6 va Tinh toian khoa hoc — Numerical Analysis and Scientific

computing
46 | Giai tich s6 nang cao I 3 A'\f/é'g‘TH Numerical Analysis Il 3
47 Nhap mon tinh toan 3 AMATH | Beginning Scientific 4
khoa hoc 301 Computing
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Chuwong trinh cua Truong Dai

Chuong trinh goc

hoc KHTN Ma& mon (Trwong UW)
STT So ti So ti
Tén mon o tn hoc Tén mon hoc o un
chi i chi
Phuong phép sb trong . .
dai s6 tuyén tinh AMATH | Applied Linear
48 . 3 Algebra and 3
(Numerical method for 352 Numerical Analvsis
Linear Algebra) y
Giai tich Fourier va AMATH Fourier Analysis and
49 | phuong trinh dao ham 3 353 Partial Differential 3
riéng Equations
Thuyc hanh tinh toan MATH | Advanced 1-2,
50 NaNnd cao 3 487 Mathematics max. 6
g Computer Laboratory '
51 | Giai tich sé nang cao I | 3 %@TH Numerical Analysis 11l | 3
Nhém 5 — Téi wu — Optimization
52 | Ti vu tuyén tinh 3 %’?TH Linear Optimization 3
£ X MATH Nonlinear
53 | Toi uu phi tuyén 3 | 408 Optimization 3
MATH
54 | Téi wu ndng cao 3 |515.516- | -undamental of 5
517 Optimization
55 | Didu khidn 5 vu 3 AMATH | Theory of Optimal 3
509 Control
Nhom 6 — Toan hoc roi rac va thuat toan — Discrete mathematics and algorithm
theory
56 | Cac mo hinh toan roi rac 3 MATH DlscreFe Mathematical 3
381 Modeling
57 | T4i wu roi rac 3 %'S‘TH Discrete Optimization 3
. LA MATH , :
58 | Ly thuyet to hop 3 461-462 Combinatorial Theory 3
Mo dau vé 1y thuyét Introduction to
59 thudt toan 3 CSE 421 Algorithms 3
Nhom 7 — Xac suit va Thong ké — Probability and statistics
’ Introduction to
60 | Thong ké toan hoc 3 STAT 481 | Mathematical 5
Statistics
61 Ly thuyét cac qua trinh 3 MATH Introduction to 3
ngau nhién 491 Stochastic Proccesses
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Chuwong trinh cua Truong Dai

Chuong trinh goc

hoc KHTN Ma& mon (Trwong UW)
>TT So ti So ti
Tén modn o tn hoc Tén mon hoc o un
chi i chi
, L1 A N Applied Regression
62 Ly}hu,yet hoi quy va 3 STAT 423 | and Analysis of 4
phan tich phuong sai Vari
ariance
, LA X A Introduction to
63 Ly. thuyet " thong ke 3 STAT 425 | Nonparametric 3
phi tham so -
Statistics
Ly thuyét vé cac két STAT 512 -
64 ludn thong ké 3 (513) Statistical Inference 4
Cac mon hoc lwa chon — Elective courses (6 TC)
K% niine oiao tiép tron MATH/ Mathematical
65 toZin ho% & p & 2 AMATH/ | Communication for 2
¥ STAT 400 | Undergraduates
66 | Seminar — Mot s6 van dé , | MATH Special Topics in r711a5><
dac biét trong toan hoc 498 Mathematics 15 '
A, MATH Undergraduate
67 | Nghién ctru khoa hoc 2 499 Research 8
68 gggné?gtr ;Olzl/lotosgnvég de ) AMATH | Undergraduate 1-6,
T & & 499 Reading and Research | max. 6
dung
Introduction to
69 Cac mo hinh toan hoc 9 AMATH | Continuous 3
lién tuc 383 Mathematical
Modeling
70 Giai tich vécto phtrc va 5 AMATH | Vector Calculus and 4
ung dung 401 Complex Variable
Introduction to
71 | Hé dong luc va hon don 2 AMTH Dynamical Systems 4
402
and Chaos
7 Céac mé hinh toan tai 5 MATH Stochastic Calculus for 3
chinh 492 Option Pricing
Phuong trinh vi phan
73 | ngau nhién (Stochastic 2 ;/OI\{IATH
differential equations)
Topo dai s6 nang cao
74 | (Advanced algebraic 2 VMATH
502
topology)
Ly thuyét 6n dinh cua hé
75 | dong luc (Stability of 2 ;’O“QATH

dynamical systems)
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Chuwong trinh cua Truong Dai Chuong trinh goc
hoc KHTN Ma& mon (Trwong UW)
STT Y r Y
Tén modn 50 t}n hoc Tén mon hoc 50 t}n
chi i chi
-6 | Pai s6 may tinh , | VMATH
(Computer algebra) 504
Ly thuyét mit mi va an
27 toan théng tin 5 VMATH
(Cryptography and data 505
security)
78 Tinh toan song song 5 VMATH
(Parallel Computing) 506
Khéa luin tot nghiép MATH
79 | (Undergraduate 8 496 Honors Senior Thesis | 1-5
Thesis)
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8. KE HOACH HQC TAP CHUAN

(hrs = TC = credits)

Nam thiw 1/ Year 1

Hoc ky 1/ Semester 1 Hoc ky 2 / Semester 2
ENG 101 ENG 102
Tiéng Anh giao tiép I 14 hrs |[Tiéng Anh giao tiép II 8 hrs
General English | General English 11
ENS 104 ENS 104
Tiéng Anh chuyén nganh (phanI) | 3 hrs ||[Tiéng Anh chuyén nganh (phanIl) | 3 hrs
English for specific purposes (part | English for specific purposes (part I1)
Tin hoc oo 56 MATH 318
e . 4 hrs |Pai so tuyén tinh I 5 hrs
Introduction to computer science :
. i Linear Algebra |
and information technology
MATH 136 - 334
Giai tich [ 5 hrs
Calculus |
Tong / Total 21 hrs|| Tong / Total 21 hrs
Nam thir 2 / Year 2
Hoc ky 3 / Semester 3 Hoc ky 4 / Semester 4
MATH 335 - 336 MATH 335 - 336
Giai tich II 5 hrs ||Giai tich III 5 hrs
Calculus 11 Calculus 111
MATH 318 MATH 187
Dai sb tuyén tinh II 5 hrs |[Thyuc hanh tinh toan 2 hrs
Linear Algebra Il Mathematics computer laboratory
PHIZ00L ~ MATH 307
Nhiing nguyén 1y co ban cua Chu 2 hrs IIPhuone trinh vi pha 3 hrs
nghia Mac Lénin (phéan I) g rnh viphan .
i - Introduction to differential equations
Marxist-Leninist (part 1)
PHY 1060 MAT2001
Vat ly dai cuong 3 hrs ||Co hoc Iy thuyét 2 hrs
General physics Theoretical mechanics
ENS 104
Tiéng Anh chuyén nganh (phan III) MATH 402 - 403
3 hrs |[Dai so dai cuong 3 hrs

English for specific purposes (part

1)

Introduction to Modern Algebra
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PHI 1001
) Nhitng nguyén ly co ban cua Chu
KHXH-NV'1 2 hrs nghia Mac Lénin (phr:in IT) 3hrs
Marxist-Leninist (part 1)
Téng / Total 18 hrs |[Tong / Total 18 hrs
Nam thi 3/ Year 3
Hoc ky 5/ Semester 5 Hoc ky 6 / Semester 6
MATH 527 — 528 MATH 55‘7 o
e \ Phuong trinh dao ham riéng
Giai tich ham 3 hrs . X - . | 3hrs
. i Introduction to partial differential
Functional analysis .
equations
MATH 427 — 428 . . . LAy
Giai tich phirc 3hrs Mon chuyén nganh (bat budc)™ I 3hr
: Advanced core course |
Complex analysis
MATH 464 — 465 A . . Lo Ay
Giai tich s& 3hrs MoOn chuyén nganh (bat budc)* 11 3hrs
. . Advanced core course 11
Numerical analysis
STAT 3? 4 . 396; Mon chuyén nganh (bat budc)* I
Ly thuyét xac suat 3 hrs 3 hrs
. Advanced core course 11
Probability
MATH 403 — 404 Mon chuyén nganh (bt budc)* IV
Topo dai cuong 3 hrs 3 hrs
Advanced core course 1V
Topology
HIS 1001
Duong 161 cach mang cua DPang
KHXH-NV 2 2 hrs ||ICSVN 3hrs
Policies of the Vietham Communist
Ideology
i . 18 hrs
Tong / Total 17 hrs|Tong / Total
Nam thir 4 / Year 4
Hoc ky 7 / Semester 7 Hoc ky 8 / Semester 8
, O a A A Aok
Mon chuyén nganh (bat bude)* V Mon chuyén nganh (chon c6 dk)
3hrs [V 3 hrs
Advanced core course V .
Advanced elective course V
n A \ . Mon chuyén nganh (chon c6 dk)***
Kk v
Mon chuyén nganh (chon c6 dk)** I 3hrs VI 3 hrs

Advanced elective course |

Advanced elective course VI
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Mon chuyén nganh (chon c6 dk)**

Mon chuyén nganh (chon co dk)***

I 3 hrs |[VII 3 hrs
Advanced elective course Il Advanced elective course VII
Mo6n chuyén nganh (chon co dk) Mon hoc nang cao (chon tir do ) I
i 3 hrs L. : 2 hrs
i Additional elective course |
Advanced elective course 11
Mo6n chuyén nganh (chon co dk) Mon hoc nang cao (chon tir do ) IT
AV 3 hrs L. ) 2 hrs
i Additional elective course Il
Advanced elective course 1V
Mon hoc nang cao (chon ty do ) III 2 hrs
Additional elective course Il
Tong / Total 17 hrs|[Tong / Total 15 hrs
Ghi chu:

* Chon 5 trong sé 7 mén chuyén nganh bdit bujc; Choose 5 from 7

choices.

** Chon twong teng tir nhém ciia mén chuyén nganh bdt buéc; Choose from

the corresponding group of the choice.

*** Chon tir nhém Pai sé, Gidi tich sé, Thong ké. Choose from the groups
Algebra, Numerical Analysis or Statistics.

Nam thit 5/ Year 5

Hoc ky 9 / Semester 9 Hoc ky 10 / Semester 10
POL 1001
Tu twong HO Chi Minh 2 hrs
Ho Chi Minh Ideology
MATH 496
Khoa luan t6t nghiép 8 hrs
Undergraduate Thesis
Tong / Total 10 hrs

Ghi chii: Chwa tinh 4 TC Gido duc thé chit va 7 TC Gido duc quoc phong

Not including physical education and national defense education courses.
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SO PO HINH CAY TRINH TU CAC MON HOQC
COURSE SEOUENCE FLOW CHART

Toan hoc r&i rac va Thuat toan

-
MATH MATH
308 318
MATH AT
187 134 -
335
N\
AT AT
335- 136 -
336 334
Hinh hoc Giai tich
MATH MATH MATH MATH
a 564 544 a3

24



9. MO TA VAN TAT NOI DUNG VA KHOI LUQNG CAC HQC PHAN /
Course description

9.1. ENG 101 Tiéng Anh giao tiép I (English I)

S6 tin chi - Credits: 14

Cung cip nhing kién thirc va k¥ ning co ban nhat vé mot ngoai ngir 1am nén tang
vitng chic gitp sinh vién co thé tiép thu thuin loi nhimg bai hoc & cap do cao hon.
Yéu cau dat duoc trinh do trung cdp (Intermediate level), d6i v6i nhitng sinh vién da

hoan tit chuong trinh ngoai ngit 7 nim & gido duc phd thong.

9.2. ENG 102 Tiéng Anh giao tiép II (English II)
S6 tin chi - Credits: 8
Piéu kién tién quyét - Prerequisites: ENG 101

Tiéng Anh giao tiép nang cao

9.3. ENG 103 Tiéng Anh giao tiép III (English III)
Sé tin chi - Credits: 3
Diéu kién tién quyét - Prerequisites: ENG 102

Tiéng Anh giao tiép nang cao

9.4. ENS 104 Tiéng Anh chuyén nganh (English for specific purposes)
Sé tin chi - Credits: 9

Tiéng Anh trong cac ngon ngir khoa hoc, dac bi¢t 1a Toan hoc.

9.5. PHI 1001 Nhirng nguyén ly co ban ciia chii nghia Mac — Lénin (Marxist —
Leninist Philosophy)

Sé tin chi - Credits: 5

Noi dung ban hanh kém theo quyét dinh sé 52/2008/QD-BGD&DPT, ngay 18/09/2008

cua Bo truong Bo Giao duc va Dao tao.

9.6. HIS 1002 Puwong 16i cach mang ciia Piang Cong san Viét Nam (Policies of the
Vietnam Communist Party)

Sb tin chi - Credits: 3

Noi dung ban hanh kém theo quyét dinh sé 52/2008/QD-BGD&DT, ngay 18/09/2008

cua Bo truong Bo Giao duc va Pao tao.

9.7. POL 1001 Tw twéng H6 Chi Minh (Ho Chi Minh Ideology)
Sé tin chi - Credits: 2
Noi dung ban hanh kém theo quyét dinh s6 52/2008/QD-BGD&DT, ngay 18/09/2008

cua B truong B Gido duc va Pao tao.
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9.8. PES 1001 Gifo duc thé chat | (Physical Education 1)
Sé tin chi - Credits: 2
Noi dung ban hanh kém theo Quyét dinh sé 3244/2002/GD-PT ngay 29/9/2002 ciia

B0 truéng BO Gido duc va Dao tao.

9.9. PES 1002 Gifo duc thé chit IT (Physical Education IT)
S6 tin chi - Credits: 2
Noi dung ban hanh kém theo Quyét dinh sé 3244/2002/GD-DT ngay 29/9/2002 cua

B0 truéng BO Gido duc va Dao tao.

9.10.CME 1001 Gi4o duc Qudc phong — An ninh | (National Defense Education I)
Sé tin chi - Credits: 2

Noi dung ban hanh kém theo quyét dinh sé 81/2007/QD-BGD&PT, ngay 24/12/2007
cua Bg truong BO Gido duc va Pao tao va do Trung tam Gido duc Quéc phong,
DHQG Ha Noi quy dinh.

9.11.CME 1002 Gizo duc Quédc phong — An ninh Il (National Defense Education
)

S6 tin chi - Credits: 2

Noi dung ban hanh kém theo quyét dinh sé 81/2007/QD-BGD&DT, ngay 24/12/2007

cua Bo truong Bo Gido duc va Pao tao va do Trung tam Gido duc Qubc phong,

DHQG Ha Noi quy dinh.

9.12.CME 1003 Gizo duc Quédc phong — An ninh I11 (National Defense Education
1)

S6 tin chi - Credits: 3

Noi dung ban hanh kém theo quyét dinh s6 81/2007/QD-BGD&DT, ngay 24/12/2007

cua Bo truong Bo Gido duc va Pao tao va do Trung tam Gido duc Qubc phong,

DHQG Ha Noi quy dinh.

9.13.INM 1001Tin hgc co s& (Introduction to Computer Science and Information
Technology)

Sé tin chi - Credits: 4

Noi dung: Trang bi cho sinh vién nhiing kién thirc co ban nhat vé may tinh (théng tin
va xir Iy thong tin, dai cwong vé may tinh dién tir, ngon ngit cia may tinh va hé diéu
hanh, thuat toan, ngén ngit lap trinh va chuong trinh dich, tong quan vé mang may tinh
va Internet); k¥ ning st dung mdy tinh (hé diéu hanh MS DOS, hé diéu hanh
Windows); ngdon ngir 1ap trinh C.

Basic knowledge of informatics : Information and information processing, digital
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computer, programming languages and operation systems, algorithms, compiling
programs, computer network, internet, MS DOS, Windows, C.

9.14. HIS 1052 Co sé¢ van hoa Viét Nam (Fundamental of Vietnamese Culture)
S6 tin chi - Credits: 2
Noi dung: Cung cép mdt cai nhin toan dién vé vian héa nhan thic va van hoa td chirc

do1 song cua nguoi Viét.

9.15.PHI 1051 Logic hoc dai cwong (Introduction to Logic)
Sé tin chi - Credits: 2
No1 dung: Logic hoc 1a khoa hoc nghién clru nhitng hinh thirc va quy luat cua su tu

duy dng dan. D6 1a khai niém, phan doan, suy ludn, va nhitng quy luét cua tu duy.

9.16.PSY 1050 Tam ly hoc dai cwong (General Psychology)

Sé tin chi - Credits: 2

Noi dung: Trinh bay nhitng van dé khai quat vé tdm 1y hoc voi tu cach 1a mot khoa
hoc ; Co sé tu nhién va co s¢ xa hoi ciia tam Iy ngudi ; Su hinh thanh va phat trién tm
ly — ¥ thire ; Hoat dong nhan thirc ; Ngon ngit va nhan thic ; Tinh cam va y chi ; Nhan

cach va céac thudc tinh tdm 1y cua nhan céch.

9.17.S0C 1050 Xa h¢i hoc dai cwong (General Sociology)

Sb tin chi - Credits: 2

No6i dung: Khai quat lich st hinh thanh, phat trién cua xa hoi hoc ; Doi tuong, chuc
nang va nhiém vu cua xa hoi hoc ; Mébi quan hé gitra xa hoi hoc va cac nganh khoa hoc
khéc ; Cac phuong phap nghién ciru chii yéu ciia xa hoi hoc ; Cac pham tru, khai niém

cua xa hoi hoc ; Mot s6 chuyén nganh cua xa hoi hoc.

9.18.PHY 1060 Vit ly dai cwong (General Physics)
Sé tin chi - Credits: 3
Theo chuong trinh chung cia PHQG HN.

9.19.MAT 2001 Co hoc Iy thuyét (Theoretical Mechanics)

Sé tin chi - Credits: 2

Noi dung: Trang bi nhiing kién thirc co ban ctia Co hoc 1y thuyét: Pong hoc va Dong
luc hoc cua chat diém, hé chat diém va vat ran, nhdp mon cua Co hoc giai tich.

Introduction to theoretical mechanics.

9.20. MATH 308 Pai s6 tuyén tinh I (Linear Algebra I)
S6 tin chi - Credits: 5

No6i dung: Cung cdp nhimg kién thirc co ban vé phép biéu dién cac dai luong, cac
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duong, mit va mbi lién hé giita chiing bang cac ky hiéu, ma tran, vecto, phuong trinh.
No6i dung bao gém: tap hop, quan h¢, truong s6 thue, da thirc, phan thtrc, khong gian
vecto, anh xa tuyén tinh va ma tran, dinh thic va hé phuong trinh dai ) tuyén tinh.
Systems of linear equations, vector spaces, matrices, subspaces, orthogonality, least
squares, eigenvalues, eigenvectors, applications.

9.21.MATH 318 DPai s6 tuyén tinh II (Linear Algebra II)

Sé tin chi - Credits: 5

Diéu kién tién quyét - Prerequisites: MATH 308

Nbi dung: Trang bi kién thirc vé gia tri riéng, vecto riéng ctia cac dong ciu, dang song
tuyén tinh va dang toan phuong, khong gian vecto Euclid, tenxo, hinh hoc giai tich
(khong gian afin, duong bac hai, mat bac hai). Kién thire hinh giai tich dugc trinh bay
dudi dang tryc quan.

Eigenvalue, eigenvector of homomorphism, bilinear form, quadratic form, Euclidean
vector space, tensor, analytical geometry.

9.22. MATH 134-135 Giai tich I (Calculus I)

S6 tin chi - Credits: 5

Tap hop s6 thuc. Gi6i han va lién tuc trén R. Phép tinh vi phan ham mot bién. Tich
phan ham mot bién.

Real number, limit and continuity on R. Integral and differential calculus of functions
of single variable.

9.23.MATH 136-334 Giai tich II (Calculus IT)

S6 tin chi - Credits: 5

Piéu kién tién quyét - Prerequisites: MATH 134-135

Noi dung: Gidi han va ham lién tuc trén R". Phép tinh vi phéan trén R".

Limitation and continuity of multivariable functions. Multivariable differential
calculus on R"

9.24. MATH 335-336 Giai tich III (Calculus III)

Sé tin chi - Credits: 5

Diéu kién tién quyét - Prerequisites: MATH 134-136, 334

Noi dung: Chudi sb, ddy ham, chudi ham. Tich phan phu thudc tham sb. Tich phan
boi. Tich phan duong, tich phan mat.

Series, sequences. Double and triple intergrals, line and surface integrals.

9.25.MATH 187 Thuc hanh tinh toan (Mathematics Computer Laborary)
S6 tin chi - Credits: 2
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Diéu kién tién quyét - Prerequisites: MATH 308, 134-135

Noi dung: Cac hoat dong trong phong thyc hanh lién quan dén viéc gidi thiéu cac cong
cu tinh toan dé giai toan.

Laboratory activities designed to introduce computing as a tool for doing
mathematics.

9.26.MATH 307 Phwong trinh vi phan (Introduction to Differential Equations)
Sé tin chi - Credits: 3

Diéu kién tién quyét - Prerequisites: MATH 308, 318, 134-136, 334

Nbi dung: Cung cép kién thirc vé cac phuong phap giai tich dé tim nghiém ciing nhu
cac tinh chat va dang diéu nghiém: Phuong tinh vi phan cip 1, cip 2, va cap cao; Dinh
thirc Vronski, hé nghiém co ban, cong thirc Ostrogradski-Liouville, phuwong phap bién
thién hing sd; Ly thuyét tong quat vé hé phuong trinh tuyén tinh; Sy 6n dinh nghiém
ctia hé phuong trinh vi phan tuyén tinh; Su 6n dinh theo x4p xi thir nhat.

Introductory course in ordinary differential equations. Includes first- and second-
order equations and Laplace transform. First, second and higher order differential
equations ; Wronski determinant, fundamental system, Ostrogradski — Liouville
formula ; method of variation of parameters ; general theory of first order linear
equation and stability.

9.27.MATH 402-403 Pai s6 dai cwong (Introduction to Modern Algebra)

S6 tin chi - Credits: 3

Piéu kién tién quyét - Prerequisites: MATH 308-318

No6i dung: Trang bi kién thirc co s& vé cac cau trac dai sé co ban, chuan bi cho sinh
vién tiép thu kién thtrc trong hau hét cac mon hoc ciia Toan hoc hién dai.

M6n hoc dé cap dén co so cua 1y thuyét nhom: Lop ké va dinh 1y Lagrange. Pong ciu
nhém, nhém con chuédn tic, nhom thuong va cac dinh 1y ding cdu co ban. Nhom
xyclic va nhom ddi xtng. Pinh 1y vé cap ctiia nhém va dinh 1y Cauchy. Tich truc tiép.
Céc tu dong cau. Mon hoc dé cap dén co so cia 1y thuyét vanh va truong: Vanh da
thirc. Idéan, dong cdu vanh, vanh thuong va cac dinh 1y dang cdu co ban. Trudng va
idéan cuc dai. Vanh Euclid. Mé rong trudng. Mé rong dai s6. Khong gian véc to va
béac ciia mé rong. Cac nghiém lién két cta da thic. Truong hitu han. Dung hinh bang
thudce ké va compa.

Elementary theory of groups: Cosets and Lagrange's theorem. Homomorphisms,
normal subgroups, quotient groups, and the fundamental isomorphism theorems.
Cyclic and symmetric groups. Orders and Cauchy's theorem. Direct products.
Automorphisms. Elementary theory of rings and fields: polynomial rings. ldeals,
homomorphisms, quotients, and fundamental isomorophism theorems. Fields and
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maximal ideals. Euclidean rings. Field extensions. Algebraic extensions. Vector
spaces and degrees of extensions. Adjoining roots of polynomials. Finite fields.
Straight edge and compass constructions.

9.28.MATH 427-428 Giai tich phirc (Complex Analysis)

Sé tin chi - Credits: 3

Diéu kién tién quyét - Prerequisites: MATH 134-136, 334

Nbi dung: S6 phtrc, ham gidi tich, ddy va chudi; tich phan phirc; cong thic tich phan
Cauchy; chudi Taylor va chudi Laurent; hoi tu déu; Iy thuyét thang du; anh xa bao
giac. Cac chii dé ¢ thé chon tir: chudi Fourier va cac tich phén, bién doi Laplace, tich
vO han, cac hé¢ dong luc phtrc; cac chu dé khac duoc chon boi giang vién. Ham chinh
hinh, ham giai tich du va dién Riemann.

Complex numbers; analytic functions; sequences and series; complex integration;
Cauchy integral formula; Taylor and Laurent series; uniform convergence; residue
theory; conformal mapping. Topics chosen from: Fourier series and integrals,
Laplace transforms, infinite products, complex dynamics; additional topics chose by
instructor. Holomorphic functions, meromorphic functions, Riemann surface.

9.29.MATH 438-439 Phuwong trinh dao ham riéng (Introduction to Partial
Differential Equations)

S6 tin chi - Credits: 3

Piéu kién tién quyét - Prerequisites: MATH 134-136, 334

Noi dung: Puong va mit tich phan cia truong véc to, bai toan gia tri ban dau cho

phuong trinh tuyén tinh va tya tuyén tinh cdp mét, dinh 1y Cauchy-Kovalevsky, dic

trung cuia bai toan Cauchy tong quat, cdc phuong trinh dic biét. Phuong trinh Laplace

va cac phuong trinh elliptic tong quat, phuong trinh séng va phuong trinh hyperbolic

tong quat, phuong trinh truyén nhiét va phuong trinh parabolic tong quat. Bai toan gia

tri ban dau va bai toan Dirichlet. Him Green va nguyén 1y cuc dai.

Integral curves and surfaces of vector fields, initial value problems for first-order

linear and quasi-linear equations, Cauchy-Kovalevsky theorem, general Cauchy

problem characteristics, special equations. Laplace's equation and general elliptic

equations, wave equation and general hyperbolic equations, heat equation and

general parabolic equations. Initial value problems and Dirichlet problems. Green's

functions. Maximum principle.

9.30.MATH 394-395 Ly thuyét xac suat (Probability)
S6 tin chi - Credits: 3
Diéu kién tién quyét - Prerequisites: MATH 134-136, 334
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Noi dung: Khong gian miu; cac tién dé co ban cua xac sudt; xac suat to hop; xac sut
c6 dicu kién va sy doc lap; phan phdi nhi thirc, phan phdi Poisson va phan phéi chuén.
Céc bién ngau nhién; ky vong va phuong sai; cac luat s6 16n; xap xi chuan va cac dinh
ly gii han khéac; phan phdi nhiéu chiéu va cac phép bién doi.

Sample spaces; basic axioms of probability; combinatorial probability; conditional
probability and independence; binomial, Poisson and normal distributions. Random
variables; expectation and variance; laws of large numbers; normal approximation
and other limit theorems; multidimensional distributions and transformations.

9.31.MATH 464 Giai tich s6 (Numerical Analysis)

Sé tin chi - Credits: 3

Piéu kién tién quyét - Prerequisites: CSC 307, MATH 309, MATH 324

Noi dung: Céc nguyén 1y co ban cua giai tich s, ndi suy cb dién va cac cong thirc xp
xi, sai phan hiru han va cac phuong trinh sai phan. Cac phuong phéap sb trong dai sd,
hé phuong trinh tuyén tinh, ma tran nghich ddo, 1y thuyét xap xi, lap va cac phuong
phéap giam du. Nghiém cua phuong trinh va hé phuong trinh vi phan.

Basic principles of numerical analysis, classical interpolation and approximation
formulas, finite differences and difference equations. Numerical methods in algebra,
systems of linear equations, matrix inversion, successive approximations, iterative and
relaxation methods. Numerical differentiation and integration. Solution of differential
equations and systems of such equations.

9.32.MATH 527-528 Giai tich ham (Functional Analysis)

S6 tin chi - Credits: 3

Piéu kién tién quyét - Prerequisites: MATH 134-136, 334-336

Noi dung: Nghién ctru cac khong gian métric, khong gian dinh chuan, khong gian
Hilbert, cac toan tir tuyén tinh trong khong gian dinh chuan va khong gian Hilbert va
mot sb ung dung cua giai tich ham. Nhic lai cac khong gian Banach, Hilbert, va LP,
khong gian 10i dia phuong (d6i ngdu va 1y thuyét tach, phan phdi va khong gian ham);
toan tir trén khong gian 16i dia phwong (lién hop, cac dinh 1y d6 thi déng/anh xa mo,
dinh 1y Banach-Steinhaus); dai sé6 Banach (Iy thuyét pho, cac (mg dung co ban); dinh
Iy phd cho cac toan tir trong khong gian Hilbert. Cac chil dé thém vao do giang vién tu
chon.

Metric spaces, normed spaces, Hilber spaces, linear operator in normed spaces and
Hilbert spaces, some applications of functional analysis. Banach spaces, Hilbert
spaces, and LP spaces, locally convex spaces ; operators on locally convex spaces
(duality, the open mapping theorem and closed graph theorem, Banach-Steinhaus
theorem) ; spectral theory and fundamental applications ; spectral theorem for the
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normal operators on Hilbert spaces

9.33.MATH 441 Topo dai cwong (Topology)

Sé tin chi - Credits: 3

Piéu kién tién quyét - Prerequisites: MATH 328, 335

NoO1 dung: Metric va khong gian topo, su hdi ty, tinh lién tuc, tich hitru han, tinh lién
théng, va tinh compact.

Metric and topological spaces, convergence, continuity, finite products,
connectedness, and compactness.

9.34.MATH 403-404 Dai s6 hién dai (Modern Algebra)

Sb tin chi - Credits: 3

Diéu kién tién quyét - Prerequisites: MATH 402

N1 dung: Mo6n hoc dé cap dén mét s chu dé chon loc cua dai s6: Ly thuyét Galois, ly
thuyét moé dun, cac tac dong nhom hinh hoc, va Iy thuyét vanh va truong.

Topics in algebra chosen from Galois theory, theory of modules, geometric group
actions, and the theory of rings and fields.

9.35.MATH 414-415 Ly thuyét s6 (Number Theory)

S6 tin chi - Credits: 3

Noi dung: Pong du, sd hoc trong cic trudng toan phwong, dang toan phuong hai bién,
dinh 1y Dirichlet vé cac s6 nguyén t6 trong mot cap sd cong, dinh 1y Chebyshev vé sy
phan b cac sé nguyén td, ham phan hoach, phuong trinh trén trudng hitu han.
Congruences, arithmetic of quadratic fields, binary quadratic forms, Dirichlet's
theorem on primes in an arithmetic progression, Chebyshev's theorem on distribution
of primes, the partition function, equations over finite fields.

9.36. MATH 504-505 Pai s6 niang cao I (Advanced Algebra I)

S6 tin chi - Credits: 3

Diéu kién tién quyét - Prerequisites: MATH 402-404

Noi dung: Céc kién thirc nang cao vé 1y thuyét nhom; 1y thuyét truong va 1y thuyét
Galois; vanh giao hoan va mé dun, dai sb tuyén tinh, 1y thuyét dang; 1y thuyét biéu
dién; vanh va mo dun lién két; dai sb giao hoén va hinh hoc dai s0.

Advanced of group theory, field theory and Galois theory; commutative rings and
modules, linear algebra, theory of forms; representation theory, associative rings and
modules; commutative algebra and elementary algebraic geometry.

9.37.MATH 505-506 Pai s6 nang cao II (Advanced Algebra I1)
Sé tin chi - Credits: 3
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Diéu kién tién quyét - Prerequisites: MATH 402-404

Nbi dung: Tiép tuc cac kién thirc nang cao vé 1y thuyét nhom; 1y thuyét truong va ly
thuyét Galois; vanh giao hoan va mo dun, dai sd tuyén tinh, 1y thuyét dang; 1y thuyét
biéu dién; vanh va mo dun lién két; dai sé giao hoan va hinh hoc dai sd.

Continue with advanced of group theory, field theory and Galois theory; commutative
rings and modules, linear algebra, theory of forms; representation theory, associative
rings and modules; commutative algebra and elementary algebraic geometry

9.38.MATH 442 Hinh hoc vi phan (Differential Geometry)

Sé tin chi - Credits: 3

Diéu kién tién quyét - Prerequisites: MATH 308, 318, 335

Noi dung: Cac duong cong trong khong gian 3 chiéu, tinh lién tuc va tinh kha vi trong
khong gian 3 chiéu, mat, mat phéng tiép xuc, dang vi phan bac nhat, dién tich, hudng,
anh xa Gauss. Mén hoc trang bi cac kién thic ¢t yéu vé hinh hoc vi phén trén da tap,
bao gdm: Khong gian to pd va anh xa lién tuc; da tap kha vi va anh xa kha vi; phép
tinh vi phan va co s¢ hinh hoc Riemann trén da tap.

Curves in 3-space, continuity and differentiability in 3-space, surfaces, tangent planes,
first fundamental form, area, orientation, the Gauss Map.

9.39.MATH 544 T6p0 vi phéan (Differential Topology)

S6 tin chi - Credits: 3

Piéu kién tién quyét - Prerequisites: MATH 404, 426

Noi dung: Pay 1a mon hoc tiép theo sau topd dai cuong, dé cap dén nhém co ban,
khong gian phu, da tap topd va da tap kha vi, trudng vécto, ludng, dinh 1y Frobenius,
nhom Lie, khong gian thuan nhat, trudng tenxo, dang vi phan, dinh 1y Stokes, d6i dong
diéu deRham.

This topic covering general topology, the fundamental group, covering spaces,
topological and differentiable manifolds, vector fields, flows, the Frobenius theorem,
Lie groups, homogeneous spaces, tensor fields, differential forms, Stokes's theorem,
deRham cohomology. Prerequisite: MATH 404 and MATH 426 or equivalent

9.40.MATH 564 Co sé topd dai so (Algebraic Topology)

Sb tin chi - Credits: 3

Diéu kién tién quyét - Prerequisites: MATH 402-404

No6i dung: Trang bi kién thirc co ban nhat caa T opo - bai 6, mot linh vuc ¢6 nhiéu
liéen hé mat thiét véi mot sb linh vuc khac clia toan hoc nhu Giai tich, Hinh hoc vi
phan, Pai s6... : céc cach tiép can ¢ dién va hién dai; cac phuc va 1y thuyét dong diéu

cua chuing; cac ing dung; cac diém bat dong, céc tich va do1 ngau Poincare; cach ti€p
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can tién dé. Pit co s cho viéc ing dung cac phuong phap ctia Tépd Pai sb trong mot
s6 linh vuc cua Pai sb, Hinh hoc, Topo va Giai tich.

Classical and modern approaches; complexes and their homology theory;
applications; fixed points, products and Poincare duality; axiomatic approach

9.41.MATH 443 Cac véin dé trong tdpd va hinh hoc (Topics in Topology and
Geometry)

Sé tin chi - Credits: 3

Diéu kién tién quyét - Prerequisites: MATH 442

No1 dung: Cac chu dé duoc chon trong: ly thuyét déng luan, mat to6 po, hinh hoc vi

phan nang cao, hinh hoc xa anh, hinh hoc hyperbolic, hinh hoc cau va hinh hoc to hop.

Content selected from such topics as homotopy theory, topological surfaces, advanced

differential geometry, projective geometry, hyperbolic geometry, spherical geometry,

and combinatorial geometry.

9.42.MATH 528-529 Giai tich ham nang cao (Advanced Functional Analysis)
Sb tin chi - Credits: 3

Piéu kién tién quyét - Prerequisites: MATH 527

Noi dung: Tiép tuc MATH 527 va céc kién thirc nang cao.

Continuation of MATH 527 and advanced.

9.43.MATH 528-529 Giai tich phirc nang cao (Advanced Complex Analysis)

S6 tin chi - Credits: 3

Piéu kién tién quyét - Prerequisites: MATH 427

Noi dung: Ham chinh hinh, ham giai tich da va dién Riemann. Chudi Fourier, cac ham
truc giao, bai todn gia tri bién va cac irng dung.

Holomorphic functions, complete analytic functions and Riemann surfaces. Fourier
series; orthogonal functions; boundary value problems; applications.

9.44. MATH 435-436 H¢ dong luc (Introduction to Dynamical Systems)

Sé tin chi - Credits: 3

Diéu kién tién quyét - Prerequisites: MATH 307

Noi dung: Céc vi du vé hé dong lyc trong toan hoc va trong céac hién tugng tu nhién.
Ham lap, khong gian pha, diém bat bat dong va diém tuan hoan. Tinh hyperbolic, r&
nhanh. Hon loan, cac ho toan phuong, fractals. Hé dong luc sb chiéu cao. Téap Julia va
tap Mandelbrot.

Examples of dynamical systems in mathematics and in natural phenomena. lterated
functions, phase portraits, fixed and periodic points. Hyperbolicity, bifurcations.
Chaos. Interval maps; quadratic families. Fractals; iterated function systems.
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Elements of higher dimensional dynamics. Julia sets, the Mandelbrot set.

9.45.AMATH 403 Cac phuwong phap giai phuwong trinh dao ham riéng (Methods
for Partial Differential Equations)

Sé tin chi - Credits: 3

Piéu kién tién quyét - Prerequisites: MATH 438-439

Noi dung: Cac tng dung ctia phuong trinh dao ham riéng; cac phuong trinh tuyén tinh

va tua tuyén tinh cép mot, dic trung, soc; phan loai cac phuong trinh tuyén tinh cép

hai; cac k¥ thuat co ban dé tim nghiém cua cac phuong trinh parabolic, elliptic va

hyperbolic. Cac ham Green va cac phuong phap bién doi tich phan.

Applications of partial differential equations; linear and quasilinear first order

equations, characteristics, shocks; classification of linear second order equations;

basic solution techniques for parabolic, elliptic, and hyperbolic equations; Green's

functions and integral transform methods.

9.46. AMATH 465 Giai tich s6 nang cao I (Advanced Numerical Analysis I)
Sb tin chi - Credits: 3

Piéu kién tién quyét - Prerequisites: MATH 464

Noi dung: Phan nang cao ctia MATH 464.

Advanced topiccs of MATH 464

9.47.AMATH 301 Nhap mon tinh toan khoa hgc (Beginning Scientific
Computing)

S6 tin chi - Credits: 3

Piéu kién tién quyét - Prerequisites: MATH 464

Noi dung: Gidi thiéu vé cach st dung may tinh dé giai cac bai toan bat ngudn tir Vat

1y, Sinh hoc va Khoa hoc k¥ thuat. Ung dung cua viéc xem xét toan hoc trong viéce lua

chon cong cu dé giai cac bai toan va dé trao ddi cac két qua. Gioi thiéu vé MATLAB

dé tinh toan.

Introduction to the use of computers to solve problems arising in the physical,

biological and engineering sciences. Application of mathematical judgment in

selecting tools to solve problems and to communicate results. Introduction to basic

MATLAB routines for numerical computation.

9.48. AMATH 352 Phwong phap sb trong dai so tuyén tinh (Applied Linear
Algebra and Numerical Analysis)

Sé tin chi - Credits: 3

Diéu kién tién quyét - Prerequisites: MATH 464

No6i dung: Phan tich, tng dung cic phuong phap sé va cac thuit toan vao nhitng bai
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toan trong cac nganh khoa hoc ing dung. Pai sd tuyén tinh tng dung bao gdm cac bai
toan vé gi tri riéng. Nhan manh viéc sir dung cac phwong phap cin ban trong k¥ thuat,
toan hoc va khoa hoc. Str dung thém cac go1t MATLAB cho lap trinh va ky thuat giai.

Analysis and application of numerical methods and algorithms to problems in the
applied sciences and engineering. Applied linear algebra, including eigenvalue
problems. Emphasis on use of conceptual methods in engineering, mathematics, and
science. Extensive use of MATLAB package for programming and solution techniques.

9.49. AMATH 353 Giai tich Fourier va phwong trinh dao ham riéng (Fourier
Analysis and Partial Differenctial Equations)

Sé tin chi - Credits: 3

Diéu kién tién quyét - Prerequisites: MATH 307, 438

No6i dung: Phuong trinh truyén nhiét, phuong trinh séng, va phwong trinh Laplace.

Phuong phap tach bién. Chudi Fourier trong viéc giai cac phwong trinh nhiét. Chudi

Fourier sin va cos, chudi Fourier day du. Bién d6i Fourier va bién doi Laplace.

Nghiém cia cic phwong trinh dao ham riéng trén cdc mién vo han. Nghiém

D'Alembert cua phuong trinh song.

Heat equation, wave equation, and Laplace's equation. Separation of variables.

Fourier series in context of solving heat equation. Fourier sine and cosine series;

complete Fourier series. Fourier and Laplace transforms. Solution of partial

differential equations on infinite domains. D'Alembert's solution for wave equation.

9.50.MATH 487 Thuc hanh tinh toan nang cao (Advanced Mathematics
Computer Laborary)

S6 tin chi - Credits: 3

Piéu kién tién quyét - Prerequisites: MATH 187

Noi dung: Phan nang cao cia MATH 187

Advanced topics of MATH 187

9.51. AMATH 466 Giai tich s6 nang cao 11 (Advanced Numerical Analysis I1)
Sé tin chi - Credits: 3

Diéu kién tién quyét - Prerequisites: MATH 464, 465

Noi dung: Phan nang cao cia MATH 464.

Advanced topics of MATH 464

9.52.MATH 407 T6i wu tuyén tinh (Linear Optimization)
S6 tin chi - Credits: 3
Diéu kién tién quyét - Prerequisites: MATH 308, 318

N6i dung: Cyc tiéu hoa va cuc dai hoa cac ham tuyén tinh vdi cac di€u kién lién quan
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dén phuong trinh va bat phuong trinh tuyén tinh; quy hoach tuyén tinh va cdc mé hinh
toan hoc. Phuong phap don hinh, 1y thuyét tro choi va d6i ngiu.

Maximization and minimization of linear functions subject to constraints consisting of
linear equations and inequalities; linear programming and mathematical modeling.
Simplex method, elementary games and duality.

9.53.MATH 408 Tdi wu phi tuyén (Nonlinear Optimization)

Sé tin chi - Credits: 3

Diéu kién tién quyét - Prerequisites: MATH 134-136, 407

Noi dung: Cuyc tiéu héa va cuc dai hda cac ham phi tuyén c6 diéu kién hodc khong co
diéu kién; cic van dé trong quy hoach phi tuyén va cac phuong phap. Nhan tir
Lagrange, diéu kién Kuhn-Tucker, tinh 16i va quy hoach toan phuong.

Maximization and minimization of nonlinear functions, constrained and
unconstrained; nonlinear programming problems and methods. Lagrange multipliers;
Kuhn-Tucker conditions, convexity. Quadratic programming.

9.54.MATH 515-517 Téi wu ning cao (Advanced Optimization)

S6 tin chi - Credits: 3

Diéu kién tién quyét - Prerequisites: MATH 407-408

No6i dung: Lya chon tur cac phﬁn sau : Cuc dai héa va cuc tiéu hoa cac ham hitu han
bién c6 rang budc. Quy hoach tuyén tinh, 16i, tron va khong tron. Piém yén ngua va
céc bai toan ddi ngau. Ham phat va su phan giai. Gidi thiéu nhanh vé cac tiép can tinh
toan. Cac phuong phap giai cac bai toan toi wu nhiéu (hitu han) bién c6 hoic khong co
rang budc. Pudng dbc nhét, cac phuong phap tua Newton. Quy hoach toan phuong va
bu. Cac phuong phdp ham phat chinh xac, cac phuong phdp nhan tir héa. Quy hoach
cubi cung toan phuong. Cat mit phang va toi uvu khong tron. Cac bai toan tdi uu lién
quan dén cac bién ngiu nhién. Quy hoach dong, quy hoach ngau nhién. Piéu kién cac
hé dong luc khong kién dinh trong thoi gian hitu han, rdi rac. Sy rii ro, su phan hdi,
tinh thich ing. Céc bai toan voi thong tin khong hoan hao. Céac ing dung.

Content selected from : Maximization and minimization of functions of finitely many
variables subject to constraints. Linear, convex, smooth, and nonsmooth
programming. Saddlepoints and dual problems. Penalties, decomposition. Methods of
solving optimization problems in finitely many variables, with or without constraints.
Steepest  descent, quasi-Newton methods. Quadratic programming and
complementarity. Exact penalty methods, multiplier methods. Sequential quadratic
programming. Cutting planes and nonsmooth optimization. Sequential optimization
problems involving random variables. Dynamic programming, stochastic
programming. Control of uncertain dynamic systems in finite, discrete time. Risk,
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feedback, adaptivity. Problems with imperfect state information. Applications such as
to optimal stopping, inventory control, resource management.

9.55. AMATH 509 Diéu khién t6i wu (Theory of Optimal Control)

Sé tin chi - Credits: 3

Diéu kién tién quyét - Prerequisites: MATH 307, 408

Nbi dung: Trang bi cho hoc vién mot sé kién thic co ban vé 1y thuyét diéu khién tdi
wu: Cac quy dao nhan duoc tir phwong trinh vi phan thudng véi bién diéu khién. Tinh
diéu khién dugc, tinh téi wu, nguyén 1y cuc dai. Giam du va su ton tai nghiém. Cac k¥
thuat cua giai tich khong tron.

Trajectories obtained from ordinary differential equations with control variables.
Controllability, optimality, the maximum principle. Relaxation and the existence of
solutions. Techniques of nonsmooth analysis.

9.56.MATH 381 Cac mo6 hinh toan roi rac (Discrete Mathematical Modeling)

S6 tin chi - Credits: 3

Noi dung: Gidi thiéu cac phwong phap ciia toan hoc rdi rac bao gdm cac chu dé vé 1y
thuyét do thi, dong mang va to hop. Mén hoc ciing nhan manh cach thirc mé hinh héa
va giai quyét ching trong ung dung nhu trong khoa hoc may tinh, sinh hoc va khoa
hoc quan ly.

Introduction to methods of discrete mathematics, including topics from graph theory,
network flows, and combinatorics. Emphasis on these tools to formulate models and
solve problems arising in variety of applications, such as computer sciences, biology,
and management science.

9.57.MATH 409 Tbi wu roi rac (Discrete Optimization)

S6 tin chi - Credits: 3

Piéu kién tién quyét - Prerequisites: MATH 381

Noi dung: Mén hoc dé cap dén cac bai toan cuc dai va cuc tiéu trong d6 thi va mang
(duong di ngin nhat, cay bao trum nho nhat, dong cuc dai, dong gia cuc tiéu), cac bai
toan van chuyén va NP-ddy du.

Maximization and minimization problems in graphs and networks (shortest paths,
minimum spanning trees, maximum flows, minimum cost flows); transportation and
trans-shipment problems, NP-completeness

9.58.MATH 461-462 Ly thuyét td hop (Combinatorics)

S6 tin chi - Credits: 3

Noi dung: Cac chu dé& duogc chon trong: thiét ké khéi va hinh hoc hitu han, 1y thuyét
ma, ham sinh va cac phuong phap dém, 1y thuyét dd thi, Iy thuyét matroid, cac thuat
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toan to hop va cac tng dung cua td hop.

Selected topics from among: block designs and finite geometries, coding theory,
generating functions and other enumeration methods, graph theory, matroid theory,
combinatorial algorithms, applications of combinatorics

9.59.CSE 421 Mé dau vé 1y thuyét thuit toan (Introduction to Algorithm Theory)
Sé tin chi - Credits: 3

Piéu kién tién quyét - Prerequisites: CSC 307

Noi dung: Giéi thiéu cac phuong phap thiét ké thuat toan hiéu qua, giam do phirc tap
tinh todn: giai thuat sap xép, giai thuat tim kiém, cac thao tac trén tap hop, cac phuong
phap s hoc, cac bai toan do thi, ddi sanh mau.

Techniques for design of efficient algorithms. Methods for showing lower bounds on
computational complexity. Particular algorithms for sorting, searching, set
manipulation, arithmetic, graph problems, pattern matching.

9.60.STAT 481 Théong ké toan hoc (Introduction to Mathematical Statistics)

S6 tin chi - Credits: 3

Diéu kién tién quyét - Prerequisites: MATH 394-395

Noi dung: Xac suat, cac ham sinh, d-phuong phap, Jacobian, dinh 1y Bayes, tinh hop
1y cuc dai, Neyman-Pearson, tinh hiéu qua, 1y thuyét quyét dinh, hdi quy, twong quan,
chuén hai chiéu.

Probability, generating functions; the d-method, Jacobians, Bayes theorem; maximum
likelihoods, Neyman-Pearson, efficiency, decision theory, regression, correlation,
bivariate normal.

9.61.MATH 491 Ly thuyét cac qua trinh ngiu nhién (Introduction to Stochastic
Processes)

S6 tin chi - Credits: 3

Piéu kién tién quyét - Prerequisites: STAT 481

Noi dung: Budc ngiu nhién, xich Markov, cdc qua trinh phan nhéanh, quéa trinh

Poisson, cac qué trinh diém, cac qué trinh sdng va chét, 1y thuyét cho, cac qua trinh

dung.

Random walks, Markov chains, branching processes, Poisson process, point

processes, birth and death processes, queuing theory, stationary processes.

9.62.STAT 423 Ly thuyét hdi quy va phan tich phwong sai (Applied Regression
and Analysis of VVariance)

S tin chi - Credits: 3

Diéu kién tién quyét - Prerequisites: STAT 481
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Noi dung: Giai tich hdi quy. Cac bai toan vé hé s6 hoi quy. Udc luong. Hoi quy chi
dan: xdy dyng cac mé hinh tuyén tinh, chon gia. Hoi quy thing du. Giai tich cac
phuong sai. Hi quy phi tham sé. Thiét ké cac nhan td, cac phuong phéap dép ung trén
mat.

Regression analysis. Problems in interpreting regression coefficients. Estimation,
including two-stage least squares. Guided regression: building linear models,
selecting carriers. Regression residuals. Analysis of variance. Nonparametric
regression. Factorial designs, response surface methods.

9.63.STAT 425 Ly thuyét vé thong ké phi tham s6 (Introduction to
Nonparametric Statistics)

Sé tin chi - Credits: 3

Diéu kién tién quyét - Prerequisites: STAT 481

Noi dung: Cac phuong phéap phi tham sb, nhu 1a kiém dinh vé hang, kiém dinh tinh

tuong thich tot nhat, cac bang 2 x 2, udc lugng phi tham s6.

Nonparametric methods, such as rank tests, goodness of fit tests, 2 x 2 tables,

nonparametric estimation.

9.64.STAT 513 Ly thuyét vé cac két luan thong ké (Statistical Inference)

S6 tin chi - Credits: 3

Piéu kién tién quyét - Prerequisites: STAT 481

Noi dung: Tong quan vé bién ngau nhién; phép bién doi ngau nhién, ky vong cé diéu
ki€n, ham sinh moment, hoi tu, dinh ly gidi han, uéc luong; can dudi Cramer-Rao,
ude luong hop 1y nhat, théng ké du va day du. Pinh Iy Rao-Blackwell. Kiém tra gia
thiét: bo dé Neyman-Pearson, ty s6 hop 1y don diéu, kiém tra ty s6 hop 1y, 1y thuyét
mau 16n. Bang ké, khoang tin cdy, bat bién. M¢ dau vé 1y thuyét quyét dinh thong ké.
Review of random variables; transformations, conditional expectation, moment
generating functions, convergence, limit theorems, estimation; Cramer-Rao lower
bound, maximum likelihood estimation, sufficiency, ancillarity, completeness. Rao-
Blackwell theorem. Hypothesis testing: Neyman-Pearson lemma, monotone likelihood
ratio, likelihood-ratio tests, large-sample theory. Contingency tables, confidence
intervals, invariance. Introduction to decision theory.

9.65.MATH 400 K¥ niing giao tiép trong toan hoc (Mathematical Communication
for Undergraduate)

S6 tin chi - Credits: 2

Noi dung: Cac k§y thuat viét va trinh bay béo céo c6 hiéu qua trong khoa hoc toan hoc.

Techniques of effective writing and oral presentations in the mathematical sciences
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9.66. MATH 498 Mot s6 vin dé diic biét trong toan hoc (Selected Topics in
Mathematics)

Sé tin chi - Credits: 2

Noi dung: Xemina vé mot dé tai clia toan hoc hién dai

Seminar on a modern mathematical topic.

9.67.MATH 499 Nghién ciru khoa hoc (Undergraduate research)
Sé tin chi - Credits: 2

No1 dung: Tham gia nghién ctru khoa hoc sinh vién

Undergraduate research project.

9.68. AMATH 499 Mt s6 van dé diic biét trong toan hoc wng dung (Selected
Topics in Applied Mathematics)

Sé tin chi - Credits: 2

Noi dung: Xemina vé mot dé tai clia toan hoc ung dung hién dai

Seminar on a modern applied mathematical topic.

9.69. AMATH 383 Cac mé hinh toan hoc lién tuc (Continuous Mathematical
Modeling)

Sé tin chi - Credits: 2

Piéu kién tién quyét - Prerequisites: MATH 307

No6i dung: Bai gioi thiéu vé toan ung dung voi viée nhan manh dén mé hinh cac bai

toan vat Iy va sinh hoc theo ngdn nglr cac phuong trinh vi phan. Cong thuc, nghi¢m,

va giai thich cac két qua.

Introductory survey of applied mathematics with emphasis on modeling of physical

and biological problems in terms of differential equations. Formulation, solution, and

interpretation of the results.

9.70. AMATH 401 Giai tich véc to phirc va irng dung (Vector Calculus and
complex variables)

Sé tin chi - Credits: 2

Noi dung: Nhan manh vé cac ky thuat tim nghiém; cic ¥ tuéng bang viéc thé hién qua

cac bai toan vi du bat ngudn tir khoa hoc va k¥ thuat. Cac ing dung ciia phép tinh vi

phan véc to, cac bién phirc, tich phan duong-mit; cac dinh 1y vé tich phan; chudi

Taylor va chudi Laurent.

Emphasis on acquisition of solution techniques; ideas illustrated with specific example

problems arising in science and engineering. Applications of vector differential

calculus, complex variables. Line-surface integrals; integral theorems; Taylor and

Laurent series.
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9.71. AMATH 402 H¢ dong lwc va hdn loan (Dynamical System and Chaos)

Sé tin chi - Credits: 2

Diéu kién tién quyét - Prerequisites: MATH 307

Noi dung: Giéi thiéu tong quan vé cic phuong phap giai thich dang diéu dinh luong vé
cac nghiém cta cac phuong trinh vi phan phi tuyén. Giai tich khong gian pha cta cac
diém bat dong va cac quy dao tuan hoan. Cac phuong phap ré nhanh. M6 ta cac diém
hit va hon loan. Gidi thiéu vé cac anh xa. Cac ung dung tur ky thuat, vat 1y, hoa hoc va
sinh hoc.

Overview of methods to describe the qualitative behavior of solutions of nonlinear
differential equations. Phase space analysis of fixed points and periodic orbits.
Bifurcation methods. Description of strange attractors and chaos. Introductions to
maps. Applications from engineering, physics, chemistry and biology.

9.72.MATH 492 Cac mo6 hinh toan tai chinh (Financial Mathematical Modeling)
Sé tin chi - Credits: 2

Piéu kién tién quyét - Prerequisites: MATH 394-395

Noi dung: Gié6i thiéu vé phép tinh vi tich phan ngau nhién cho cac tity chon vé gia va
dao ham. Cac cong cu giai tich ngiu nhién co so, gom ca cac tich phan ngiu nhién,
phuong trinh vi phan ngiu nhién, cong thire Ito, cac dinh 1y cua Girsanov va Feynman-
Kac, tuy chon gid cua Black-Scholes, cac tuy chon American va ngoai lai, cic tuy
chon rang budc.

Introductory stochastic calculus mathematical foundation for pricing options and
derivatives. Basic stochastic analysis tools, including stochastic integrals, stochastic
differential equations, Ito's formula, theorems of Girsanov and Feynman-Kac, Black-
Scholes option pricing, American and exotic options, bond options.

9.73.VMATH 501 Phuong trinh vi phan ngiu nhién (Stochastic Differential
Equations)

S6 tin chi - Credits: 2

Diéu kién tién quyét - Prerequisites: MATH 307, STAT 394-395

Noi dung: Mon hoc gidi thidu tich phan ngau nhién, cidc phuong trinh vi phan ngiu

nhién dya trén cac tich phan ny, tich phan véi do do ngu nhién Poisson, cic phuwong

trinh vi phan ngiu nhién cho cic qua trinh Markov tong quat, mg dung vao toan tai

chinh va Iy thuyét diéu khién.

The course will introduce stochastic integrals, stochastic differential equations based

on these integrals, integration with respect to Poisson random measures, stochastic

differential equations for general Markov processes, change of measure, and

applications to finance and control.
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9.74.VMATH 502 Té pé dai s6 ning cao (Advanced Algebraic Topology)

S6 tin chi - Credits: 2

Piéu kién tién quyét - Prerequisites: MATH 564

Noi dung: Pay 1a phan hai cia mon Topd dai s6, cac chu dé bao gdm phan thg, nhém
ddng luan, dinh ly Hurewicz, phan thd vécto, cac 16p dic trung, d6i bo, va co thé mot
s6 chu dé chon loc khac theo chu y cua gido vién.

Second semester of Algebraic Topology. The topics covered include fibrations,
homotopy groups, the Hurewicz theorem, vector bundles, characteristic classes,
cobordism, and possible further topics at the discretion of the instructor.

9.75.VMATH 503 Ly thuyét 6n dinh ciia hé dong lwc (Stability of Dynamical
Systems)

Sé tin chi - Credits: 2

Diéu kién tién quyét - Prerequisites: MATH 307, MATH 435-436

Noi dung: Pay 1a phan hai caa mon Hé dong luc, cung cap cac huéng phéat trién chinh

trong cac ly thuyét 6n dinh va cac phuong phap nghién ctu cho cac hé dong luc cua

phuong trinh vi phan thudng, phuong trinh vi phan tré va trong chu trinh gisi han,

dang chuan va diéu khién r& nhanh Hopf caa cac hé dong luc phi tuyén.

This is the second term of Dynamical System, it provides some state-of-the-art

expositions of major advances in fundamental stability theories and methods for

dynamic systems of ODE and DDE types and in limit cycle, normal form and Hopf

bifurcation control of nonlinear dynamic systems.

9.76.VMATH 504 Pai s6 may tinh (Computer Algebra)

S6 tin chi - Credits: 2

Noi dung: Céc thuat toan co ban trong dai s6 mdy tinh, ciing nhu cac kién thirc caa dai
s6 hién dai can thiét dé phat trién cac thuat toan nay. Mon hoc giéi thiéu nhiéu y tuaong
quan trong dugc sur dung trong dai s may tinh, chang han trong viéc giai cac hé
phuong trinh da thic, tinh nguyén ham, va giai cac phuong trinh vi phan tuyén tinh.
The course is designed to expose students to algorithms used for symbolic
computation, as well as to the concepts from modern algebra which are applied to the
development of these algorithms. This course provides a hands-on introduction to
many of the most important ideas used in symbolic mathematical computation, which
involves solving system of polynomial equations, analytic integration, and solving
linear difference equations.
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9.77.VMATH 505 Ly thuyét mat ma va an toan théng tin (Cryptography and
Data Security)

Sé tin chi - Credits: 2

Noi dung: Gigi thiéu vé Iy thuyét mat ma va céc ung dung cua no trong thong tin va

bao mat. Su bi mat va an toan la trong tdm cho “xa hoi thong tin” cta chlng ta, trong

d6 1y thuyét mat ma 1a chia khoa dé thuc hién. Trinh bay tong quan vé cac khoa bi mat

va cac khoa cong khai nhu DES, RSA, v.v...

Cryptography and its applications to information and computer security. Privacy and

security are central to our emerging “information society”, and cryptography is a key

technology for achieving them. A survey of such private and public key cryptographic

techniques as DES, RSA, etc.

9.78.VMATH 506 Tinh toan song song (Parallel Computing)

Sé tin chi - Credits: 2

Noi dung: Nguyén li va thuc hanh cua tinh todn song song: mé hinh kién tric song
song, phan mém cho tinh toan song song, giai thut song song tmg dung cho cac bai
toan dai s6 tuyén tinh, phuong trinh vi phan, khai trién Fourier... vdi MATLAB hoic
MATHEMATICA.

Principles and practice of parallel computing: parallel architecture model, software
systems for parallel computing, parallel algorithms using MALAB or MATHEMATICA
for numerical algorithms such as linear algebra, differential equation, Fourier

transforms....

9.79.MATH 496 Khéa luin tot nghiép (Undergraduate Thesis)
Sb tin chi - Credits: 8
Noi dung: Undergraduate thesis

10. DU KIEN PHAN CONG GIANG DAY - Teaching Assignment
(tentative)

) So Ma Pon vi con
Tén mon tin mon Ho tén GV N g
TT N : tac
chi hoc

Kién thirc chung, Tiéng Anh va kién thirce KHXH-NV General courses (57 tin chi)

Bd mon ngoai ngir, Truong
Tiéng Anh giao tiép I 14 | ENG DHKHTN . DHKHTN —
(General English 1) 101 Department of Foreign HUS

Languages, HUS.
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S6 S0 Ma Pon vi con
Tén mén tin | mon Ho tén GV ,' 5
TT . : tac
chi hoc
Bd mon ngoai ngfr, Truong
) Tiéng Anh giao tiép II g |ENG DHKHTN . PDHKHTN —
(General English II) 102 Department of Foreign HUS
Languages, HUS.
£ . Bd moén ngoai ngitt, Truong
iyt S LU
m g 103 Department of Foreign HUS
Languages, HUS.
£ n Bd mon ngoai ngir, Trudong
. I‘Zﬂi ‘:‘;: Tll;‘;yfznr o |ENS | DHKHIN. PHKHTN —
sgeci fic ugr 0ses) 104 Department of Foreign HUS
P purp Languages, HUS.
Nhiing nguyén 1y co Theo phan cong cua
PH KHXH
ban cua chu nghia PHI DHQGHN NV
5 | Méac-Lénin 5 Instructor provided by the
. - 1001 . :
(Marxist-Leninist College of Social Sciences USSH
Phylosophy) and Humanities (USSH)
bPuong 16i cach mang o .
' Theo ph
cua Dang Cong San ©0 pldti cong cha bH KHXH
A DHQGHN
Viét Nam HIS . - NV
6 .. 3 Instructor provided by the
(Policies of the 1002 . i
. . College of Social Sciences
Vietnam Communist .. USSH
and Humanities (USSH)
Party)
Theo phan cong cua
) PH KHXH
Tu tudng HO Chi POL DHQGHN NV
7 | Minh (Ho Chi Minh 2 1001 Instructor provided by the
Ideology) College of Social Sciences USSH
and Humanities (USSH)
Theo phéan cong cia B mon
Gi4o duc thé chét,
g | Gido duc thé chat | , |PES DHKHTN DHKHTN -
(Physical Education I) 1001 Instructors provided by the | HUS
Department of Physical
Education, HUS
Theo phan cong ciia BO mon
Giao c_luc thé cha‘_c 1 PES Giao duc thé chgt, DHKHTN DHKHTN
9 | (Physical Education 2 1002 Instructors provided by the HUS

1)

Department of Physical
Education, HUS
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S6 S0 Ma Pon vi con
Tén mén tin | mon Ho tén GV ,' 5
TT . : tac
chi hoc
Theo phan cong cua Trung
., Z . tdm gido duc Quéc phong,
Giao d h
120 dyc Quoc phong CME | PHQGHN PHQGHN —
10 |—Anninh I (National |2 .
Defense Education ) 1001 Instructors provided by VNU
Center for National Defence
trainning, VNU
Theo phan cong cua Trung
. B . tam gido duc Quéc phong,
Giao d h
120 dyc Quoc phong CME | PHQGHN PHQGHN —
11 | —Anninh Il (National |2 .
. 1002 Instructors provided by VNU
Defense Education 1) i
Center for National Defence
trainning, VNU
Theo phan cong cua Trung
Gio duc Qudc phong tam gido duc Qudc phong,

12 — An ninh 111 3 CME DHQGHN DPHQGHN -
(National Defense 1003 Instructors provided by VNU
Education 1) Center for National Defence

trainning, VNU
Tin hoc co s&
(Introduction to INM TS. Nguyén Thi Minh DHKHTN
13 | computer science and | 4 1001 Huyén
information TS. Lé Trong Vinh DHKHTN
technology)
Theo phan cong ciia PH

Co s6 van hoa Viét HIS KHXH — NV DSVKHXH

14 | Nam (Fundamental of |2 Instructor provided by the
. 1052 . :

Vietnamese Culture ) College of Social Sciences USSH
and Humanities (USSH)
Theo phan cong ciia BPH

Logic hoc dai cuong KHXH — NV PH KHXH -

_ PHI _
15 | (Introduction of 2 1051 Instructor provided by the NV
Logic) College of Social Sciences USSH
and Humanities (USSH)
Theo phéan cong cua BH
KHXH — NV PH KHXH -
Tam 1y hoc dai cuong PSY .
16 (General Psychology) 2 1050 Instructor provided by the NV
y o College of Social Sciences | USSH

and Humanities (USSH)




S6 S0 Ma Pon vi cong
Tén mén tin | mon Ho tén GV ,‘
TT . : tac
chi hoc
Theo phan cong cua PH
X4 héi hoc dai cuong SocC KHXH =NV DHKHXH -
17 (General Sociology) 2 1050 Instructor prov!ded by the NV
College of Social Sciences USSH
and Humanities (USSH)
Vat Iy dai cuong PHY
18 | (Fundermental of 3 1060 GS.TS. Bach Thanh Cong DHKHTN
physics)
" (CTilggfei?C;?“yet , |MAT | PGS.TS.Pham Chi Vinh | PHKHTN
. 2001 TS. Tran Thanh Tuan DPHKHTN
mechanics)
Kién thirc nganh va chuyén nganh Mathematical courses (101 TC)
Cac mon hoc co ban Basic core courses (30)
GS.TSKH. Nguyén Hiru PHKHTN
Vi¢t Hung
TS. Lé Minh Ha PHKHTN
TS. Pho btrc Tai PHKHTN
20 Pai s6 tuyén tinh | 5 MATH | TS. Tran Ngoc Nam ‘ DHKHTN
(Linear Algebra ) 308 PGS.TSKH. Phung Ho Hai | VTH
Prof. John Palmieri uw
Prof. Steve Mitchell Uuw
Prof. Paul Smith Uuw
Prof. James Zhang Uuw
GS.TSKH. Nguyén Hiru PHKHTN
Viét Hung
TS. Lé Minh Ha PHKHTN
TS. Phé buc Tai PHKHTN
’1 Pai s6 tuyén tinh II . MATH | TS. Tran Ngoc Nam ‘ PDHKHTN
(Linear Algebra I1) 318 PGS.TSKH. Phung H6 Hai | VTH
Prof. John Palmieri Uuw
Prof. Steve Mitchell uw
Prof. Paul Smith Uuw
Prof. James Zhang Uuw
GS.TSKH. Pham Ky Anh PHKHTN
” Giai tich I . MATH | GS.TSKH. Nguyén Vin DHKHTN
(Caculus 1) 134-335 | Mau
TS. Lé Huy Chuén PHKHTN
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S6 S0 Ma Pon vi cong
Tén mén tin | mon Ho tén GV ,'
TT . ’ tac
chi hoc
TS. Pang Anh Tuan DHKHTN
GS.TSKH. b6 Ngoc Diép | VTH
Prof. Jim Burke uw
Prof. Zhenging Chen Uuw
Prof. Steffen Rohde uw
Prof. Tatiana Toro uw
GS.TSKH. Pham Ky Anh DPHKHTN
GS.TSKH. Nguyén Vin PHKHTN
Mau
TS. Lé Huy Chuén PDHKHTN
23 Giai tich I . MATH | TS. Dang Anh Tuén PDHKHTN
(Caculus 1) 136-334 | GS.TSKH. b6 Ngoc Diép VTH
Prof. Jim Burke Uuw
Prof. Zhenging Chen Uuw
Prof. Steffen Rohde uw
Prof. Tatiana Toro uw
GS.TSKH. Pham Ky Anh PHKHTN
GS.TSKH. Nguyén Vin PHKHTN
Mau
TS. Lé Huy Chuén PHKHTN
24 Giai tich III 5 MATH | TS. bang Anlz Tuén PHKHTN
(Caculus I11) 335-336 | GS.TSKH. b6 Ngoc Diép VTH
Prof. Jim Burke Uuw
Prof. Zhenging Chen uw
Prof. Steffen Rohde uw
Prof. Tatiana Toro Uuw
25 (Tl\l/llgfhgi‘:;tzgh toan , |MATH |TS.LéCéngLoi PHKHTN
187 TS. Nguyén Hiru Dién PDHKHTN
Computer Laboratory)
PGS. TS. Vi Hoang Linh DHKHTN
Phuong trinh vi phan MATH | 1S Lé Huy Chuég PHKHTN
26 | (Differential 3 307 TS. Pang Anh Tuan DHKHTN
equations) GS.TSKH. Vii Ngoc Phat VTH
Prof. Robert O'Malley Uuw
Cac mon hgc co s¢ Intermediate core courses (21)
4o GS.TSKH. Nguyén Hiru PDHKHTN
Dai s6 dai cuong A
27 | (Introduction to 3 MATH | Vict }}ung s
Modern Algebra) 402-403 | TS. Lé Minh Ha. DPHKHTN
TS. Pho btrc Tai PHKHTN

48




S6 S0 Ma Pon vi cong
Tén mén tin | mon Ho tén GV ,‘
TT ., ’ tac
chi hoc
TS. Tran Ngoc Nam PHKHTN
PGS.TSKH. Phung Hb Hai | VTH
Prof. John Palmieri uw
Prof. Steve Mitchell Uuw
Prof. Paul Smith uw
Prof. James Zhang uw
GS.TSKH. Nguyén Vin PDHKHTN
e, , Mau
28 %x;};fzﬁ;ysis) , |MATH | PGS.TS. Nguyén Minh Tuin | PHKHTN
427-428 | TS. Lé Huy Chuan PHKHTN
ThS. Ninh Van Thu PHKHTN
Prof. Steffen Rohde uw
Phuong trinh dao ham PGS.TSKH. PBinh Nho Hao | VTH
29 riéng 3 MATH | TS. Ping Anh Tuan PDHKHTN
(Partial Differential 557 Prof. Gunther Uhlmann Uw
Equations) Prof. Yu Yuan uw
GS.TSKH. bang Hung PHKHTN
Thang
GS.TS. Nguyén Hiru Du PHKHTN
30 | Y thuyét x4c suat 3 STAT | TS. Nguyén Thinh PHKHTN
(Probability) 394-395 | Prof. Chris Burdzy uw
Prof. Zhenquing Chen Uuw
Prof. Soumik Pal Uuw
Prof. Chris Hoffman Uuw
GS.TSKH. Pham Ky Anh PHKHTN
GS.TSKH. Nguyén Hiru PHQGHN
Cong
a1 Giai tich sb 5 |MATH | PGS.TS. Vi Hoang Linh PHKHTN
(Numerical Analysis) 464-465 | TS. Lé Cong Loi DHKHTN
Prof. Randy LeVeque Uuw
Prof. Nathan Kutz Uuw
Prof. Robert O'Malley uw
GS.TSKH. Pham Ky Anh PHKHTN
GS.TSKH. Nguyén Vin DHKHTN
e, . Mau
32 E?j;;?gn};?jnalysis) 3 2/;‘2;8 PGS.TS. Nguyén Minh Tuin | PHKHTN
TS. Lé Huy Chuéan DHKHTN
Prof. Jerry Folland Uuw
Prof. Gunther Uhlmann Uuw
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S6 S0 Ma Pon vi cong
Tén mon tin | mon Ho tén GV N
TT . tac
chi hoc
N TS. Lé Minh Ha PHKHTN
33 (TTO(I)’;O?S;;)“ e 3 m‘TH TS. Trin Ngoc Nam PHKHTN
Prof. Steve Mitchell uw
Cac mon hgc chuyén nganh hoac nang cao Advanced couses (36 TC)
Nhom 1 — Pai s6 Algebra
GS.TSKH. Nguyén Hiru PHKHTN
Viét Hung
A . TS. Lé Minh Ha PHKHTN
34 ?&;Z‘;ﬁ“i‘lgg;ra) 3 Zgg‘_?; , | TS. Phé Ditc Tai PHKHTN
TS. Tran Ngoc Nam DPHKHTN
PGS.TSKH. Phung Ho Hai | VTH
Prof. Julia Pevtsova Uuw
PGS.TS. Nguyén Qudc VTH
g5 | LY thuyét s6 3 MATH | Thang ,
(Number Theory) 414 NCS. Pao Phuong Bac DHKHTN
Prof. William Stein Uuw
GS.TSKH. Nguyén Hitu PHKHTN
Vi¢t Hung
TS. Lé Minh Ha PHKHTN
TS. Pho btrc Tai PHKHTN
56 | P2 sO nang cao g |MATH TS, Tran Ngoc Nam ‘ PHKHTN
(Advanced Algebra) 504-505 | PGS.TSKH. Phung Ho Hai | VTH
GS.TSKH. Ngé Viét Trung | VTH
GS.TSKH. Lé Tuin Hoa VTH
Prof. Paul Smith Uuw
Prof. James Zhang Uuw
GS.TSKH. Nguyén Hiru PHKHTN
Viét Hung
TS. Lé Minh Ha PHKHTN
TS. Phé buc Tai PHKHTN
37 Dai s6 nang cao0 3 MATH | TS. Tran Ngoc Nam ‘ DHKHTN
(Advanced Algebra) 505-506 | PGS.TSKH. Phung Ho Hai | VTH
GS.TSKH. Ngé Viét Trung | VTH
GS.TSKH. Lé Tuan Hoa VTH
Prof. Paul Smith Uuw
Prof. James Zhang Uuw
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S6 S0 Ma Pon vi cong
Tén mén tin | mon Ho tén GV ,‘
TT . : tac
chi hoc
Nhém 2 — Hinh hoc Geometry
- ?[;?ﬁe};zzgallphan , |MATH | TS.Pho Ditc Tai PHKHTN
442 Prof. Sandor Kovacs uw
Geometry)
- (TEC)’ Eff’e‘r'érf’t:';” o | MATH | TS. Pho Birc Tai PHKHTN
544 Prof. Sandor Kovacs uw
Topology)
GS.TSKH. Nguyén Hiru PHKHTN
Vi¢t Hung
e TS. L& Minh Ha PDHKHTN
40 gl;g;gi’s ii};‘l’ogy) 3 E?SZ‘TH TS. Trén Ngoc Nam DHKHTN
PGS.TS. Nguyén Viét Diing | VTH
Prof. John Palmieri Uuw
Prof. Steve Mitchell Uuw
Céc van dé trong topd TS. Lé Minh Ha DPHKHTN
a1 va hinh hoc 3 MATH | PGS.TSKH. Phung H6 Hai | VTH
(Topics in Topology 443 Prof. Steve Mitchell Uuw
and Geometry) Prof. Sandor Kovacs Uuw
Nhom 3 — Giai tich Analysis
Giai tich ham nang GS. TSKH. Phanl Ky Anh PHKHTN
GS.TSKH. Nguyén Van DHKHTN
42 cao _ 3 MATH Mau
g:;jl\;i?sc)ed functional 528-529 Prof. Jerry Folland UW
Prof. Gunther Uhlmann Uuw
Giai tich phirc nang GSA.TSKH. Nguyén Van DPHKHTN
cao MATH | Mau .
43 (Advanced Complex 3 498-429 PGS.TS. Nguyen? Minh Tuan | DPHKHTN
analysis) TS. Lé Huy Chuan DHKHTN
Prof. Steffen Rohde Uuw
GS.TS. Nguyén Hiru Du PHKHTN
Hé dong luc MATH GS.TSKH. Nguyén Dinh VTH
44 | (Introduction to 3 435-436 Cong
Dynamical Systems) Prof. Doug Lind uw
Prof. Boris Solomyak Uuw
Cac phuong phap giai AMATH PGS.TSKH. Dinh ,Nho Hao |VTH
45 | phuong trinh dao ham | 3 403 TS. Pang Anh Tuan DPHKHTN
riéng Prof. Gunther Uhlmann Uuw

51




S6 S0 Ma Pon vi con
Tén mon tin | mon Ho tén GV N 5
TT . tac
chi hoc
(Methods for Partial Prof. Yu Yuan uw
Differential
Equations)

Nh6m 4 — Giai tich s6 va Tinh toian khoa hoc Numerical Analysis and Scientific

computing
GS.TSKH. Pham Ky Anh DHKHTN
Giai tich s6 nang cao I MaTH | PGSTS. Vil Hoang Linh PDHKHTN
46 | (Numerical Analysis |3 465 PGS.TSKH. Pinh Nho Hao | VTH
) Prof. Randy LeVeque Uuw
Prof. Nathan Kutz Uuw
Eff ;22“ tinh toan anaTy | PGSTS. Vi Hoang Linh | PHKHTN
41 (Beginﬁing Scientific 3 301 TS. L.e Cong Lot DHKHTN
. Prof. Nathan Kutz uw
Computing)
Phuong phap sb trong PGS.TSKH. Pinh Nho Hao | VTH
48 dai sé tuyén tinh 3 AMATH | PGS.TS. Vi Hoang Linh DHKHTN
(Numerical for Linear 352 TS. Lé Cong Loi DHKHTN
Algebra) Prof. Randy LeVeque uw
Sﬁiﬁ;ﬁjﬁﬁﬁg‘fm PGS.TSKH. Pinh Nho Hao | VTH
riéng ' AMATH TS. bang Anh Tuan DHKHTN
49 . . 3 Prof. Gunther Uhlmann uw
(Fourier Analysis and 353
Partial Differential Prof. Yu'Yuan UW
. Prof. Randy LeVeque uw
Equations)
Thuc hanh tinh toan
50 ?22%;::6 d 3 MATH | TS. Lé C():ng L~c_ri . PHKHTN
Mathematics 487 TS. Nguyéen Hitu Bién DHKHTN
Computer Laboratory)
Giai tich s6 nang cao GS.TSKH. Pham Ky Anh | PHKHTN
51 1 3 MATH | PGS.TS. Vi Hoang Linh DPHKHTN
(Numerical Analysis 466 PGS.TSKH. DBinh Nho Hao | VTH
1) Prof. Randy LeVeque uw
Nh6om 5 — Téi wu Optimization
Téi wu tuyén tinh maTH | G5 TSKH. Le Dung Muu—} VTH
52 (Lifnear Optimization) 3 407 15. L Cong Lon DHRHIN
Prof. Jim Burke uw
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S6 S0 Ma Pon vi cong
Tén mon tin mon Ho tén GV N
TT . : tac
chi hoc
Prof. Rekha Thomas Uuw
Prof. Paul Tseng Uuw
GS.TSKH. Lé DingMuu | VTH
Tbi wu phi tuyén vaTy | TS Leé Cong Loi PDHKHTN
53 | (Nonlinear 3 408 Prof. Jim Burke uw
Optimization) Prof. Rekha Thomas uw
Prof. Paul Tseng Uuw
GS.TSKH. Lé DingMuu | VTH
Téi wu ning cao MATH ssnTSKH Nguyén Bong | VTH
54 | (Fundamental of 3 |515- i
E)ptimization) 516-517 Prof. Jim Burke UW
Prof. Rekha Thomas Uuw
Prof. Paul Tseng Uw
5 ?ng;f? g’;tlir;al 5 | AMATH | GS.TSKH. Pham Ky Anh | PHKHTN
509 GS.TS. Nguyén Hiru Du DHKHTN
Control)
Nhom 6 — Toan hoc roi rac va thuit toan Discrete mathematics and algorithm theory

Cac mo hinh toan roi

rac TS. Phan Thi Ha Duong VTH
: MATH _

56 | (Discrete 3 381 Prof. Sara Billey Uuw
Mathematical Prof. Isabella Novik uw
Modeling)

T6i wu roi rac TS. Phan Thi Ha Duong VTH
. MATH .

57 | (Discrete 3 409 Prof. Sara Billey uw
Optimization) Prof. Isabella Novik Uuw
L0 thuvét & b PGS.TS. Hoang Chi Thanh | PHKHTN

58 | ( gomgsatgﬁaql’p , |MATH | TS. Phan Thi Ha Duong VTH
Theory) 461-462 | Prof. Sara Billey Uuw

y Prof. Isabella Novik Uuw
Mé dau vé ly thuyé <
0 dau ve Iy thuyét TS. Nguyén Thi Minh PHKHTN
thuat toan CSE \

59 (Introduction to 3 421 Huyen

. TS. Lé Trong Vinh PHKHTN
Algorithms)

Nhom 7 — Xac suét va Thong ké Probability and statistics
Théng ké toan hoc STAT GS.TSKH. bang Hung PHKHTN

60 | (Introduction to 3 | 481 Thing
Mathematical GS.TS. Nguyén Vin Hitu DHKHTN
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S6 S6 Ma Pon vi con
Tén mon tin | mon Ho tén GV N 5
TT . tac
chi hoc
Statistics) TS. Nguyén Thinh DHKHTN
TS. H6 Pang Phiic VTH
Prof. Mark Handcock uw
Prof. Tilmann Gneiting Uuw
GS.TSKH. Ping Hung DHKHTN
Ly thuyét cac qua Thing
61 trinh ngau nhién 3 MATH | GS.TS. Nguyén Vin Hiru DHKHTN
(Introduction to 491 TS. Nguyén Thinh PHKHTN
Stochastic Proccesses) Prof. Mark Handcock Uuw
Prof. Chris Hoffman Uuw
Ly thuyét hoi quy va <
zan ‘;Z; t?;gnysai GS.TS. Nguyén Van Hiru | PHKHTN
6 IE’A o ge resfion o |STAT | TS.Hé Dang Phic VTH
ang?é\nal sisgof 423 Prof. Mark Handcock Uuw
. y Prof. Tilmann Gneiting uw
Variance)
Ly thuyét vé thong ké <
zitth‘;y;tszet ong e GS.TS. Nguyén Van Hiru | PHKHTN
. I()m rodustion to o |STAT |TS.Hé Ping Phic VTH
Nonparametric 425 Prof. Mark Handcock uw
_p . Prof. Tilmann Gneiting uw
Statistics)
C , GS.TS. Nguyén Vin Hii DHKHTN
Ly thuyét vé cac két STAT : SUYETL Van tiuu
o . TS. HO6 Pang Phuc VTH
64 | luan thong ké 3 |512
(Statistical Inference) (513) Prof. Mark Handcock uw
Prof. Tilmann Gneiting Uuw
Cac mon hgc lua chon Elective courses (6 TC)
K§ nang giao tiép
trong toan hoc ,'ZIICI\E'_I"{-I TS, Lé Minh Ha DPHKHTN
65 | (Mathematical 2 ' DHKHTN
( . I STAT | GS.TSKH. Pham Ky Anh
Communication for 400
Undergraduates)
: sz GS.TSKH. Nguyén Hitu DHKHTN
Seminar — Mot so van N
dé dic biét trong toan Vict Hung
66 e 8 , |MATH | GS.TSKH. Ngb Vigt Trung | VTH
(S' ecial Tobics in 498 Prof. Paul Smith Uuw
P . P Prof. Steffen Rohde uw
Mathematics)
67 Nghién ctru khoa hoc ) MATH | Cac giang vién khoa Todn — | PHKHTN —
(Undergraduate 499 Co — Tin hoc HUS
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S6 S0 Ma Pon vi cong
Tén mén tin | mon Ho tén GV N
TT . ’ tac
chi hoc
Research) Lecturers from the Faculty
of Mathematics, Mechanics
and Informatics
Seminar — Mot sb van
d¢ diic biét trong todn GS.TSKH. Pham Ky Anh | PHKHTN
gg | [ne dung o | AMATH | bGS TSKH. Pinh Nho Hao | VTH
(Undergraduate 499
. Prof. Paul Tseng Uuw
Reading and
Research)
Cac mo hinh toan hoc
lién tuc
69 (Introduction to ) AMATH | PGS.TSKH. Pinh Nho Hao | VTH
Continuous 383 Prof. Gunther Uhlmann uw
Mathematical
Modeling)
G tich veeto phire GS.TSKH. Nguyén Vin PHKHTN
va irng dung AMATH .
70 (Vector Calculus and 2 401 Mau
i Prof. Steffen Rohde uw
Complex Variable)
Hé dong luc va hon
- don , |AMATH | GS.TS. Nguyén Hitu Du PHKHTN
(Dynamical Systems 402 Prof. Doug Lind Uuw
and Chaos)
Céac mé hinh toan tai
- chinh ) MATH | GS.TS. Nguy§n Vin Hitu DHKHTN
(Stochastic Calculus 492 GS.TS. Nguyen Hitu Du DHKHTN
for Option Pricing)
Phuong trinh vi phan
23 ngau nhién , |VMATH | GS.TS. Nguyén Hiru Du DHKHTN
(Stochastic differential 501 TS. Pham Van Quoc DHKHTN
equations)
GS.TSKH. Nguyén Hiru PHKHTN
Topo dai s6 nang cao VMATH Viet fhrn_g s
74 (Advan.ced Topology) 2 502 TS.Lé Minh Ha DHKHTN
Prof. John Palmieri Uuw
Prof. Steve Mitchell Uuw
Ly thuyét 6n dinh cua umaTh | GSTS: Nguyén Hitu Du PDHKHTN
75 | h¢ dong luc 2 503 PGS.TS. Vi Hoang Linh PHKHTN
(Stability of dynamical GS.TSKH. Vii Ngoc Phat VTH
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Ma

50 Tén mén tin | mon Ho tén GV Don v cons
TT . : tac
chi hoc
systems) Prof. Doug Lind Uuw
26 Dai s6 may tinh o |VMATH | oo DHKHTN
(Computer algebra) 504
Ly thuyét mat mi va
27 | @ toan thong tin ) VMATH | TS. Phan Thi Ha Duong VTH
(Cryptography and 505 Prof. Neal Koblitz uw
data security)
Tinh toan song song VMATH GAS'TSKH' Neuyen Hiru PHQGHN
8 (Parallel Computing) 2 506 cong X .
TS. Nguyén Thi Hong Minh | PHQGHN
Theo phan cong cua Khoa
Toan — Co — Tin hoc,
Khoa luan t6t nghiép MATH PHKHTH PHKHTN —
79 | (Undergraduate 8 496 Instructor provided by the HUS, VTH,
Thesis) Faculty of Mathematics, uw, ...

Mechanics and Informatics,
HUS

Viét tat (Abbreviation):

DHQGHN - Pai hoc Quéc gia Ha Noi

VNU - Vietnam National University, Hanoi

DHKHTN - DPai hoc Khoa hoc Ty nhién, PHQGHN

HUS — Hanoi University of Science, VNU Hanoi.

DHKHXH — NV — Dai hoc Khoa hoc Xa héi va Nhan van, DPHQGHN

USSH — University of Social Sciences and Humanities, VNU Hanoi.

VTH — Vién Toan hoc, Vién Khoa Hoc va Cong nghé Viét Nam,

Institute of Mathematics, Vietnamese Academy of Science and Technology,

Hanoi.

11. CO SO VAT CHAT - Facilities

UW — Dai hoc Washington, Hoa ky - University of Washington, Seattle, USA.

11.1. H@ thong gidng dwong, phong may tinh va phong thw vién (Lecture rooms,
computer lab and library)

4 giang duong, 1 Phong Hoi thdo, 3 phong may tinh, 1 phong thu vién va 1 phong

tur hoc véi dién tich:
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classrooms, conference rooms)

Giang duong: (Lecture rooms)
Phong may tinh: (computer lab)
Phong Hoi thao: (Conference rooms)

Thu vién ty hoc va nghién ctru lién nganh:

3 X 40m?
1 x 150m?

2 X 75m?

2 X 75m?, 2 x 40m?

Trang thiét bj cho cic phong hoc, phong hdi thao (Current equipments for

Tén So
TT Tén thiét bi Tinh niing k§ thudt | MATB | hang, | lwong
Nude SX | (b))
May chiéu treo tuong cho 3.000 ANSI XGA
giang duong va phong may y
(Projectors) KC chi¢u: 1.2 -10.4 VPL _ Sony
1 ) m) 5
Man chiéu c6 dong co, _ CX86 Nhiat
Diéu khién tir xa (Screens, Wireless LAN
Remote controls) IEEE802.11b/g
May chiéu xa cho phong
Hoi thao (projectors) 3500 ANSI lumens .
‘ L o ’ PT- Panasonic
2 Mfm cl_lieu‘ c6 dong co, | UXGA KC chiéu: 1.3- | pasnoe Nhat 1
di€u khién tur xa 16.5m :
(Screens, remote controls)
May tinh xéach tay trinh i
':y Pt y. Centrino 1.86Ghz, 2M 1871 | 1BM T60
3 | dién tryc tiép va xemine Cache, 512MB DDR2, | 3
T
Thiét bi két n6i khong day 54Mbps Speed
dung trong khu vuc phong Booster | LinkSys
4 hoc, phong may va thu vién ADSL Modem 125M TQ !
(Wireless devices) 4 LAN ports 54GS
Thiét bi mé rong mang | Chuin G/ Wireless - G | WRE54
khéng dﬁy + él’lg ten EP- Range Expander/ G LlnkSyS
5 i i 5
ANO02 Compatible with EP- TQ
(Range Expander) 802.11b, 802.11g ANO2
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Tén S6
TT Tén thiét bi Tinh niing k§ thudt | MATB | hang, | lwong
Nuoce SX | (b))
May tinh dé ban trang bi | Pentium IV 3.0GHz/
cho 7 phong hoc, phong | IM Cache/ Chipset
g | hoi thao va thu vién Intel 945/ 512MB | 8215- | IBM M52 10
(Computers for 7 rooms, DDR/ 80GB HDDI/I 6AA TQ
reference rooms  and DVD-Rom/NIC/ 15
library) LCD
Pentium 1V 3.0GHz/
Méy tinh dé ban trang bj | 1M ~Cache/  Chipset B M2
2 | cho 3 phang may Intel 945/ 512MB | 8215- 63
DDR/ 80GB HDD/| 6AA TQ
(Computers) DVD-Rom/NIC/ 15"
LCD
F2.8~2.9, f=6.3 ~
, , , | 74.4mm, 12X Powered
May chiéu vat thé dung dé .
A S AF Optical Zoom SDP-
8 | chi€u tai liéu gidy, vat thé Samsung 2
VGA Out - Horizontal; | 6500P

(Projectors)

700TVL/Video out -
Horizontal: 400TVL

Trang thiét bi phuc vu cic B6 moén nghién ctru va xemine chuyén dé (Current
equipments for offices)

A r A 1 e M& | Ténhing, | S6
TT Tén thiét bi Tinh nang ky thuat n i
hi¢u Nude SX |lugng
May tinh dé ban trang bi Pentium 1V _ 3.0GHz/
cho 7 B6 mon 1M Cache/ Chipset Intel 8215. | 1BM M52
1 945/ 512MB DDR/ 14
(Computers for 7 S0GB HDD/ DVD- 6AA TQ
departments) Rom/NIC/ 15" LCD
Miy quét ding cho Van | A4 4800 dpi; 48bit; | HP
5> | phong va 1am bai giang Sf:an & Copy; Scan | Scanner up 5
Film ScanJet
(Scanners) 5590
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May anh k¥ thuat s ding
cho Van phong va lam bai
giang

(Digital cameras)

7.2 Megapixel; Zoom
12X; LCD 3.0"; Pin
AAA

Sony
Camera
DSC-
H5

Sony 2

Trang thiét bi phuc vu Vin phong, quan 1y va phin
database and softwares)

mém (Office equipments,

. Ma | Ténhdng, | Sb6
TT Tén thiét bi Tinh ning ky thuat o
) ) hiu | Nuwée SX | lwong
600dpi, téc do in 18 | Panaso
trang/phat,  toc  do nic
1 | May Fax modem 33.6 kp/s, giri| KX- | Panasonic 1
fax 40 ban lién tuc, khay | FLB81
nap gidy 250 ban 2
Téc d6 45 ban/ phut,
kho gidy A3 - AG.
Méy Photocopy Phong/ Thu: 25-400%. | RICOH
2 _ Do phan giai 600 dpi.| AFICI | RICOH 2
(Photacapier) B6 nhd tiéu chuin: | O 4590
384MB + 40GB. Khay
gidy: 2x500 to
FLASH 512 KB,
Thiét bi kiém soat ra vao | chira dugc 28.336 ban| AC
3 | dung cho thu vién, phong ghi sur kién, két ndi may 9400 - | bai Loan 3
may va phong hoc i Promag
tinh qua RS232
Thé tir HID HID
4 _ 500
(HID magnetic card)
5 | Thiét bi doc thé tir ZEBEX ZM-100 10
6 | Khoa tir 5
. XEON 3.2GHz-
7 | My chi ding trién khai | IBM BM | 2080
thu vién v quan Iy sinh g Xseries | TQ
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) Ma | Ténhang, | Sé
TT Tén thiet bi Tinh ning ky thujt n
) ’ hi¢u Nuwéc SX | lwong
vién, luu dit lidu 1/2CPU 2MB L3 ECC| 346
Cache 8840-
Dual Ultra 160 SCSI o5 A
1GB RAM
PC3200ECC/16GB
16MB Video
73.4 HS U320
DVD-Rom (8X-24X)
1,44MB
Dual  Ethernet  Net
10/100/1000
E54 15" monitor
Thiét bi phu tro cho mdy 4 Dha cimg 73.4 HS
, U320, 1 CPU Xeon
chu ’ 17
8 N _ 3.2GHz, 1GB RAM 3170
(Auxiliary devices) PC3200ECC
o 80 MB RAM, 1200 x
May in mang HP phuc vu .
A x 1200 dpi 4350T
9 | can bg va sinh vién HP 2,300
. Two-sided printing, | N
(Printers)
a5ppm
4.0 Megapixel; Zoom | Sony
May quay k§ thudt s& phuc 19X/,120X; man hinh | Handy
10 | vu soan bai giang cam ung LCD 2.7 ggg Sony 1,120
(Digital cameras) DVD90
SE
Phan mém Mathlab 7.5.1 | Group License
dung trong giai s6 Toan The
11 {mg dung MathWork | 500
s, Inc
(Mathlab 7.5.1 software)
12 Phan mém Maple 11 dung | Maple 11, Maple Natick, | 3 g9
trong mé phong Toan ung | Toolbox for MATLAB, Massachus
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) Ma | Ténhang, | S6
TT Tén thiet bi Tinh ning ky thuat N
: : hi¢u Nuwéc SX | lwong
dung BlockBuilder for etts
(Maple 11 software) Slm_ull_nk,_ Global
Optimization  Toolbox
for Maple, DynaFlexPro
Phan mém S-PLUS 2 ban cho Windows, 1
Enterprise Server 7 + cdc | ban cho Linux
N £ Insightful
module dung trong Thong _
13 Ké Corporatio | 550
n
(S-PLUS enterprise Server
7 software)
May tinh cho phong trao | pentium IV 3.0GHz/ 1M
df)i ngh‘ién ctru lién ngél}h Cache/ Chipset Intel 6215, | IBM M52
14 | va tu dao tao, phuc vu can | 945/ 512MB  DDR/ 6AA 960
bo 80GB HDD/ DVD- TQ
(Computers) Rom/NIC/ 15" LCD
Mua CSDL tryc tuyén
15
(Data base)
Switch ndi mang Asus Giga Switching GX-
16 _ 10/100/1000 - 24 Port 11248 TQ 5
(Switches) w/4 SFP Share
32U, Kich thudc:160
17 | Ti mang > ICT HTOe: Uem TQ 1

X 63¢ mx83cm

11.2. Giao trinh, tai liéu giang day va hoc tap (Textbooks and other learning

materials)

Chuong trinh s& cung cip cho sinh vién tai liéu huéng dan vé chuong trinh, ké

hoach hoc téap, thi ctr va cadc quy dinh vé nhiém vu cuia sinh vién cling nhu vé hoc phi,

hoc bdng; cung cip du cho sinh vién sach gido khoa, sach tham khao. Tai liéu tham

khéo, sach gido khoa la cac sach ma cac truong dai hoc doi tac, cac truong dai hoc tién

tién khac st dung.

Khuyén khich khai thac, st dung cac gido trinh di¢n tir, cadc hoc li¢u mo cia cac

truong dai hoc trén thé gidi, céc sach, tap chi khoa hoc, thong tin tu liéu xuat ban trong
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nhitng nam tré lai day dé can bo va sinh vién tham khao.
This program provides students with documents about program, study plan,

exams, as well as fee, scholarship; efficiently provides students with textbooks,
reference books used in University of Washington.

Use textbooks and reference documents of UW, changed to agreed with the
conditions in Vietnam. The encouragement about developing and using electronic
textbooks, open documents of the universities in the world, the books, scientific
journals, imformation of public documents recently aims to staffs and students study.

11.3. Co sé vat chit can bo sung (Additional facilities to be constructed)

- Nang cap 02 phong hoc chuan: trang bi man chiéu, may tinh, bang mica.
Renovate two current classrooms, equipped with projectors, whiteboard,
internet connnections.

- Xay dung phong doc, tra ctru tai liéu — da phuong tién cua sinh vién.

Construct additional reading room, multimedia library for students.

- Xay dung phong lam viéc cho khach nudc ngoai.

Renovate an office for guests.

Ha Noi, ngay 16 thang 10 nam 2008
] PHE DUYET HIEU TRUONG
CUA BQ GIAO DUC VA DAO TAO TRUONG PAI HOC KHOA HQC TU NHIEN
(Theo Quyét dinh s6 8647/QD-BGDPT
ngay 24 thang 12 nam 2008)
KT. BQO TRUONG
THU TRUONG THUONG TRUC

PGS.TS. Bui Duy Cam

GS.TSKH. Banh Tién Long
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