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Muc tiéu: Cung cép cho sinh vién nhing kién thirc co ban vé Dai sb. Trén co so do, sinh vién
c6 theé hoc tiép cac hoc phan sau vé Toan ciing nhu cac mon hoc ky thuét khac, gop phan tao
nén nén tang Toan hoc co ban cho k¥ su cac nganh cong nghé va kinh te.

Obijective: This course provides the basics knowledge about Algebra. Students can understand
the basics of computing technology and continue to study further.

N¢i dung: Tap hop, &nh xa, s phtrc, ma tran va dinh thirc, hé phuong trinh tuyén tinh. Khong
gian vecto, anh xa tuyén tinh, khdng gian Euclide va dang toan phuong.

Contents: Sets, maps, field of complex numbers, matrix, determinant, system of linear
equations. Vector spaces, linear maps, Euclidean spaces and quadratic form.

1. THONG TIN CHUNG (COURSE INFORMATION)

Tén hoc phan (Course Title):

Pai s6 (Algebra)

Pon vi phu trach/
School

Vién Toan img dung va Tin hoc
(School of Applied Mathematics and Informatics)

Mai s6 hoc phan (Course ID)

Mi1144

Khoi lwong
(Course Units)

3(2-2-0-6)
- Ly thuyét (Lecture): 30 tiét (30 hours)
- Bai tap/BTL (Seminar): 30 tiét (30 hours)

Parallel course

Hoc phin tién quyét/ Khéng/No
Prerequisite
Hoc phén hoc truéc/ Khéng/No
Co-Requisite
Hoc phén song hanh/ Khéng/No

2. MO TA HQC PHAN (COURSE DESCRIPTION)
Mbn hoc nay nham cung cap cho sinh vién nhimg kién thirc co ban vé: Tap hop, énh xa, 86
phirc, ma tran va dinh thirc, hé phuong trinh tuyén tinh, khéng gian vecto, &nh xa tuyén tinh,
khong gian Euclide va dang toan phuong.

3. MUC TIEU VA CHUAN PAU RA CUA HQC PHAN

Muc Mo ta muc tiéu/Chuén dau ra ciia hoc phﬁn CDR dugc phan
tieu/CPR Description b6 cho HP/ Mikc
Objective do (I/'T/U)

sand Proportional
expected Outcomes
outcomes (/T/V)

[1] [2] [3]
M1 Nim virng cac Kién thirc co ban ciia Dai s6 va van dung
thuc hanh gidi dwoc cac bai tap lién quan




M1.1 | Nam viing cac khai niém co ban cua Pai s6 nhu: Ma tran; | /T
hé phuong trinh tuyén tinh ciing cach giai, anh xa tuyén tinh,
gia tri riéng va vecto riéng, khong gian Euclide va dang toan
phuong

M1.2 | C6 kha ning véan dung céc kién thuc dé giai duoc cacbai | T/U
tap lién quan tdi ndi dung modn hoc.

M2 Pat duoc thai d) 1am viéc nghiém tic cing ky ning cin
thiét de viéc lam dat hiéu qua cao

M2.1 | C6 k¥ ning: phan tich va giai quyét vin d& bang tu duy, | T/U
logic chat ch¢; lam vi¢c doc lap, tap trung.

M2.2 | Nhan dién mot sé van d& thyc té co thé sir dung cong cu cua | 1/T/U

dai s6 tuyén tinh dé giai quyét.

M2.3 | Thai 6 lam viéc nghiém tac, chi dong sang tao, thich nghi | I/T
v&1 moi truong lam vige c6 tinh canh tranh cao.

4. TAI LIEU HQC TAP
Gido trinh
[1] Vi ThiNgoc Ha, Ta Thi Thanh Mai, L& Dinh Nam, Nguyén Hai Son, Poan Duy
Trung, Bai giang dai so, NXB Bach Khoa Ha N¢i, 2021.
[2] Nguyen Thieu Huy, Lecture on Algebra,
https://sami.hust.edu.vn/hoc-tap/wp-content/uploads/lecture on algebra-2.pdf.
Sach tham khao

[1] S. Axler, Linear Algebra Done Right, 2ed, Springer, 1997.

[2] EEH.  Connell, Elements of abstract and linear
http://www.math.miami.edu/ ec/book/

[3] S. Lipschutz, Schaum's Outline of Theory and Problems of Linear Algebra, McGraw-
Hill, New York, 2009.

[4] Gilbert Strang, Introduction to Linear Algebra, Wellesley-Cambridge Press, 1998.

[5] Dwong Qudc Viét (chii bién), Nguyén Canh Lwong, Pai s tuyén tinh, NXB Khoa
hoc va ki thuat, 2010.

[6] Nguyén Pinh Tri (chi bién), Trin Viét Diing, Tran Xuén Hién, Nguyén Xuén
Thao, Todan hoc cao cap tap 1: Pai so va hinh hoc gidi tich, NXB Giao duc, 2015.

[7] Nguyén binh Tri, Ta Vin Dinh, Nguyén Ho Quynh, Bdi tdp Todn hoc cao cap, tip
1: Dai 56 va hinh hoc gidi tich, NXB Gido duc, 2006.

5. CACH PANH GIA HQC PHAN

algebra, 2001,

gia

.2 CBbR
Diem x dwgc
thanh Phwong phap danh gia cu thé Mo ta L Ty trong
phin danh

[1]

[2]

[3]

[4]

[5]



https://sami.hust.edu.vn/hoc-tap/wp-content/uploads/lecture_on_algebra-2.pdf
http://www.math.miami.edu/_ec/book/

Al. Diém | Al.1. Thai do hoc tap va su chuyén cn Thai d6 hoc 20%
chuyén cua sinh vién trén 16p hoc tap cua sinh
cin vién
A2.Piém | A2.1. Kiém tra dinh ky 1an 1 (diém Bai kiém tra | M1.1 30%
kiem tra | KT1, thang diém 15) dudidang | M1.2
dinh ki (N6i dung: TUr tudn 1 dén hét tuan 5) tréc nghi¢m mg ;
A2.2. Kiém tra dinh ky lan 2 (diem M2 3
KT2, thang diém 15)
(N6i dung: Tir tudn 6 dén hét tuan 10)
A3.Piém | A3.1. Thi cudiki Bai thi tu M1.1 50%
cudi ky luan M1.2
M2.1
M2.2
M2.3

(*) Piém kiém tra dinh ky (PKT: DK) dugc tinh theo cong thiic DKTDK = (KT1+KT2)/3 va sé
dwege diéu chinh bang cdch cong diém tich cuc hoc tdp c¢é gid tri tie —1 dén +1 theo quy dinh
ciia Vién Todn vmg dung va Tin hoc cing Quy ché Pdo tao dai hoc hé chinh quy ciia PH Bdch

khoa Ha Noi.

6. KE HOACH GIANG DAY

e Cac phép toan trén tap hop: Giao,
hop, hiéu, phan bu
e Tich Decartes

1.2. Anh xa

e Dinh nghia va mot s vi du

e Don anh, toan anh, song anh,
e Tap anh, tap nghich anh

e Tich anh xa, 4&nh xa ngugc

- Giai thich
cach thuc day
va hoc cling
nhu hinh thtrc
danh gid mon
hoc.

- Giang bai,
trao d6i hoi dap
voi sinh  vién
trong qua trinh
giang bai.
Sinh vién:

- Chuén bi doc
trudc ndi dung
bai giang cua
tuan ké tiép.

A Bai
Tuén Noi dung CDRkh()c Hoat d ong danh

phan day va hoc gia

[1] [2] [3] [4] [5]
1 Chuwong I. Tap hop, 4nh xa, s6 phirc M1.1 Giang vién: All
(BLT+6BT) , M12 |- Tygi6ithi¢u. | A2.1
1.1.So luge vé ly thuyét tap hop M2.1 |- Giéi thicu dé | A3.1

e Tap hop, tap hop con, tap hop bang M2.2 cuong mon
nhau M2.3 hoc.




- Nidm virng
cac khai niém
co ban va van
dung giai cac
bai tap phu
hop noi dung
va tién do mon
hoc.

1.3. S6 phurc M1.1
e Phep toan hai ngoi M1.2
e Gi6i thiéu cdu trac nhom, vanh, M2.1
trrong va vi du M2.2
M2.3
e Biéu dién hinh hoc va biu dién | ML.1
luong giac cua sb phirc M1.2
e Cac phép toan cong, trir, nhan, chia, M2.1
luy thira, khai cin s6 phirc M2.2
e Dinh Iy co ban cia dai s6 (khong M2.3
ching minh)
Chuong I1. Ma trin, dinh thirc, h¢ M1.1
phwong trinh tuyeén tinh (6LT+6BT) M1.2
2.1. Ma tran ’ M2.1
° Dirrlh nghia ma tran va mot so tinh M2.2
chat M2.3
e (Céc phép toan: cong ma tran, nhan
mot s6 véi ma tran, nhan ma tran véi
ma tran
2.2. Pinh thic cua ma tran yuéng ’
e Dinh thirc cap 1, cap 2, cap 3, dinh
thirc cap n (dinh nghia qua cap n-1)
e Céc tinh chit co ban cua dinh thuc
(khong chirng minh)
e Mot s6 phuong phép tinh dinh thirc
2.3. Hang ctiia ma tran, ma tran nghich dao M1.1
e Hang ma tran, hang clia ma tran bac M1.2
thang, M2.1
e Tim hang ma trdn bang phuong phap M2.2
bién déi so cap M2.3

e Ma tran nghich ddo, tinh chét, diéu
kién kha dao, tim ma tran nghich dao
bang phan phu dai s6 va bang bién
dbi so cdp (phuong phap Gauss-
Jordan)

Giang vién:

- Giang bai,
trao d6i hoi dap
voi sinh  vién
trong qua trinh
giang bai.
Sinh vién:

- Chuén bi doc
trudc ndi dung
bai giang cua
tuan ké tiép.

- Nim ving
cac khai niém
co ban va van
dung kién thirc
thuc hanh gidi
cac bai tdp mon
hoc cling nhu
mot s6 bai todn
thuc té c6 md
hinh gin voi
ndi dung moén
hoc.

All
A21
A3.1

All
A21
A3.1

All
A21
A3.1

All
A2.1
A3.1




e Ap dung vao giai phuong trinh ma

All
A2.2
A3.1

All
A2.2
A3.1

All
A2.2
A3.1

All
A2.2
A3.1

tran
6 | 2.4. Hé phuong trinh tuyén tinh M1.1
e Khai niém vé hé phuong trinh tuyén M1.2
tinh va nghiém cua hé phuong trinh M2.1
tuyén tinh thuan nhit va khong thuan M2.2
nhat M2.3
e H¢ Crame, dinh ly tdn tai duy nhét
nghiém, cong thuc nghiém (chung
minh su ton tai duy nhat nghiém)
e Dinh ly Kronecker-Capelli, phuong
phap khir Gauss gidi h¢ phuong trinh
tuyén tinh
7 Chwong 3. Khong gian vecto (6LT+6BT) M1.1
3.1. Khai ni¢m khong gian vecto M1.2
e Dinh nghia va m@t s6 vi du M2.1
e Nhiing tinh chat co ban M2.2
3.2. Khong gian vecto con M2.3
e Dinh nghia va mot sd vi du
e Tiéu chuin nhan biét
8 e Khong gian con sinh béi hé vecto M1.1
3.3. Co s0, chiéu va toa do M1.2
e Hé doc lap tuyén tinh, phu thudc M2.1
tuyén tinh, hé sinh M2.2
e Cosd, s6 chidu ctia khong gian vecto M2.3
9 | Nghi giita ky (Mid-term break)
10 e Toa dd cua mot vecto dbi voi mot co M1.1
sO M1.2
e Cong thirc dbi toa do khi ddi co s& M2.1
e Hang ctia hé vecto va cach tinh hang M2.2
khi biét toa do cua chung, sé chiéu M2.3
cua khong gian con sinh badi hé vecto
11 | Chwong 4. Anh xa tuyén tinh M1.1
(6LT+6BT) M1.2
4.1. Khai ni¢ém anh xa tuyen tinh M2.1
e Dinh nghia va mot s6 vi du M2.2
e Hat nhﬁm, anh ] 7 ’ M2.3
* Don cau, toan cau, dang cau cta anh
xa tuyén tinh
12 | 4.2. Ma tran cua anh xa tuyén tinh M1.1

e Ma tran cua mot anh xa tuyén theo

M1.2

All
A3.1

All
A3.1




All
A3.1

All
A3.1

cap co so M2.1
e Ma tran ciia mot bién ddi myén tinh M2.2
theo mot co so6. Quan hé ciia ma tran M2.3
ctia mot toan tir tuyén tinh khi d6i co
SO
e Ma tran dong dang
13 | 4.3. Gia tri riéng va vecto riéng M1.1
e (ia tri riéng va vecto riéng cia mat M1.2
ma tran vuong M2.1
e Gia tri riéng va vecto riéng cua mot M2.2
bién doi tuyén tinh M2.3
e (Chéo hoad ma tran
14 | Chwong 5. Khong gian Euclide R" va M1.1
dang toan phwong (6LT+6BT) M1.2
5.1. Khéng gian Euclide M2.1
e Tich v6 huéng, 4o dai vecto, goc M2.2
giita hai vecto, bat dang thirc Cauchy M2.3
Schwarz
e Khong gian Euclide, co sé truc giao
va co s& truc chuan
e Phép chiéu tryc giao
15 e Thuat toan Gram-Schmidt M1.1
e Ma tran truc giao M1.2
e (Chéo hoa tryc giao M2.1
M2.2
M2.3
16 | 5.2. Dang toan phuong M1.1
e Dang toan phuong M1.2
e Dua dang toan phuong vé dang M2.1
chinh tic (Phuwong phap Jacobi, Tiéu M2.2
chuan Sylvester (néu két qua), Pinh M2.3

ly Sylvester vé chi s6 quan tinh cta
dang toan phuong (khong chung
minh)

Phuong phap chéo hda truc giao

All
A3.1

All
A3.1

8. NGAY PHE DUYET/APPROVAL DATE

7. QUY PINH CUA HQC PHAN/OTHER REGULATIONS
(Cac quy dinh ctia hoc phan néu c6)




