TRUONG PAI HOC SU PHAM KY THUAT Nganh dao tao: C4c nganh k¥ thuat
TP. HO CHI MINH Trinh dd dao tao: Pai hoc

KHOA KHOA HOC CO BAN

Pé cwong chi tiét hoc phan

1. Tén hec phan: PAI SO Ma hoc phan: MATH141401.

2. Tén Tiéng Anh: Algebra.

3. S tin chi: 04 tin chi (4/0/8) (4 tin chi ly thuyét, O tin chi thuc hanh/ thi nghiém).
Phan bé thoi gian: 15 tuan (4 tiét ly thuyét + 0 tiét thuc hanh + 8 tiét ty hoc/1tuan).
4. Céc giang vién phu trach hec phan.
1/ GV phu trach chinh: Ngé Hiru Tam
2/ Danh sach giang vién cting GD: Nguyén Khéc Tin, V6 Thi Van Anh.
5. Piéu kién tham gia hec tap hec phan.
M6n hoc tién quyét: Khong co.
Mon hoc trude: Khdng co.
6. M0 ta hoc phan (Course Description).

Hoc phan nay bao gom cac kién thire: Tap hop, 4nh xa, thudt toan, quy nap, dé quy; ma tran,
dinh thtrc, hé phuong trinh tuyén tinh; khong gian vecto, khong gian Euclide, anh xa tuyén tinh, chéo
hoa ma tran, dang toan phuong; 1y thuyét vé mot sé cau trac dai s nhu nhom, vanh, truong; va mot
) ung dung nhu cdc mo hinh tuyén tinh, d6 hoa may tinh, ma hoa, mat ma,...

7. Muc tiéu hoc phan (Course Goals).

Muc tiéu M@ ta (Goal description) Chuan diu ra

(Goals) (Hoc phdn nay trang bj cho sinh vién:) CTPT




Gl

Kién thuc co ban vé tap hop, anh xa, thuat toan, quy nap, dé quy,
céc phép toan trén ma tran, hé phuong trinh tuyén tinh, cac van dé
lién quan dén khong gian vécto, anh xa tuyén tinh, dang toan
phuong, phép toan hai ngdi, nhom, vanh, trudong, dong ciu, dang
cdu, ma hoa, mat ma, md dbi xang, ma bat dbi xang, ma khoa
cong khai RSA.

11

G2

Kha niang phan tich, giai thich va lap luan dé giai quyét cac bai
toan vé tap hop, anh xa, thuat toan, quy nap, dé quy, ma tran, hé
phuong trinh tuyén tinh, khéng gian vécto, anh xa tuyén tinh dang
toan phuong, phép toan hai ngdi, nhom, vanh, trudng, dong cau,
dang cau va kha nang tu doc tai liéu theo hudng dan goi y cua gido

vién.

2.1,24,25

G3

K§¥ ning lam viéc nhom, giao tiép va thuyét trinh giai thich van dé

trong nhom ciing nhu trudce 16p.

3.1,3.2

8. Chuin dau ra cia hoc phan.

Chuan M6 ta Chuan
dau ra _ _ ) dau ra
(Sau khi hoc xong mdn hoc nay, nguoi hoc co thé:)

HP CDIO
Trinh bay duoc khéi niém tap hop; anh xa, don anh, toan anh, song | 1.1
! anh; thuat toan, do phrc tap cua thuat todn; quy nap, dé quy.
Trinh bay dugc khai niém ma tran, dinh thirc; néu duoc mét sé dang | 1.1, 1.2
2 | matran dic biét, néu dugc cac phép bién ddi so cip caa ma tran va quy
tac thyc hién cac phép toan trén ma tran.
Gl - -
Trinh bay dugc khai niém hé phuong trinh tuyén tinh; viét duoc thuat | 1.1, 1.2
3 | toan giai hé phuong trinh tuyén tinh, hé phuong trinh tuyén tinh thuan
nhét.
Trinh bay dugc khéi niém khong gian vécto; t6 hop tuyén tinh, doc lap | 1.1, 1.2
4| tuyén tinh, phu thugc tuyén tinh, tap sinh, co so, sé chiéu, toa d, ma
tran d6i co so; khéi niém tich vo hudng, tich co6 hudng, tich hdn hop;




khong gian Euclide, truc giao, tryc chuan. Viét duoc cong thic truc

giao hdéa mot hé vécto co s&

Trinh bay dwoc khai niém anh xa tuyén tinh, ma tran anh xa tuyén tinh;
nhan, anh, hang anh xa tuyén tinh; khai niém tri riéng, vécto riéng, cua
ma tran va cua toan tir tuyén tinh; khai niém dang toan phuong, ma tran
dang toan phwong, dang chinh tic cua mét dang toan phuong, diu dang
toan phuong. Néu dugc thuat toan tim tri riéng, vécto riéng, chéo hoa

ma tran va toan tir tuyén tinh, dua dang toan phuong vé dang chinh tac.

11,12

Trinh bay dugc khai niém phép toan hai ngo6i, nhom, vanh, truong,
ddng cau, dang cau; khai niém ma héa, mat ma, ma dbi xing, ma bat
dbi xang. Hiéu duoc co so toan hoc cua viéc ma héa, phat hién 13i, sira

sai; co sO todn hoc cua mé khoa cong khai (mad RSA).

11,12

G2

Biéu dién duoc tap hop va thyuc hién cac phép toan trén tap hop. Xeét
dugc tinh don anh, toan anh, song anh cua mét anh xa; tng dung vao
ma hoa va gidi ma.

2.1.1
244

Ung dung ham lién thudc dé thuc hién cac phép toan tap hop (trén mot
tap nén cho trudc). Biét dugc tinh hitu hidu cua mot thuat toan khi cai
dat bang cac churong trinh may tinh. Giai mot s6 bai toan bang quy nap,
deé quy.

2.1.3
2.14
2.4.3
244

Thuc hién duoc cac phép toan ma tran, tinh dugc dinh thire, cac phép

bién do6i so cap, tim hang ma trén, tim dugc ma trén nghich dao, giai

duogc h¢ phuong trinh tuyen tinh (giai bang tay hay bang cach sir dung

méy tinh c6 cai dit phan mém {mng dung phu hop nhu matlab, maple,
...) va biét tmg dung vao cac md hinh tuyén tinh.

2.1.1
2.1.3
2.14
2.4.3
244

Thuyc hién dugc hau hét cac bai toan vé khong gian vécto, khong gian
Euclide nhu: chimg minh khong gian con; x4c dinh mot vecto ¢ 1a t6
hop tuyén tinh cia mot hé vecto; xét tinh doc lap tuyén tinh, phu thudc
tuyén tinh cia mot hé vecto; tim co so, sé chiéu cia mot khong gian
vecto; tim toa do clia mot vecto ddi véi mot co sg, tim ma tran ddi co
sO; phuong phap Gram-Schmidt dé xay dung hé vecto tryc giao tir mot
hé vecto doc 1ap tuyén tinh, ...

2.1.1
2.1.3
2.14
2.4.3
244

Thuc hién duoc hau hét cac bai toan vé anh xa tuyén tinh, chéo hda ma
tran, dang toan phuong: tim nhan, anh, ma tran, hang ctia anh xa tuyén
tinh; tim tri riéng, vécto riéng, chéo hda ma tran; xét dau dang toan
phuong; dua dang toan phuong vé dang chinh tic va ap dung nhan
dang duong, mat bac hai.

2.1.1
2.14
2.4.3
2.4.4




Xay dung phép toan hai ngoi; xét xem tap hop voi phép todn hai ngoi | 2.1.1
cho trudc céd 1a nhdom, vanh, truong hay khong; ma hoa, phat hién 10i, 5912
sura sai,... o
6 2.1.4
2.4.3
2.4.4
7 Xac dinh dugce sy lién quan cia mé hoa va mat ma trong toan bg lich | 2.1.1
sir tién hoa cua loai nguoi; vi tri va vai tro cia méd hoa va mat ma
trong doi song hién tai va trong tuong lai.
g Co tinh trung thuc trong qua trinh Iam bai tap ca nhan, lam bai tap | 2.5.1
nhom, 1am bai kiém tra.
9 Co6 k¥ ning ty doc va nghién ctu cac phan ty hoc trong tai liéu ma gido | 2.4.5
vién yéu cau. 2.4.6
. Co6 thai d6 tich cuc hop tac vai gido vién va cac sinh vién khac trong | 3.2.3
qua trinh hoc va lam bai tap. 3.2.6
G3 |2 Phan cong cong viéc trong mot nhom bai tap mét cach hiéu qua. 3.1.2
3.1.4
5 C6 kha nang thuyét trinh cac van dé tu hoc & nha va béo céo két qua | 3.2.6
lam viéc cua nhoém trudce 1op.

9. Tai liéu hoc tap.

- Sach, giéo trinh chinh:

[1] Bo mén Toan Pai hoc Su pham K§ thuat TP.HCM, Pai sé va Ung dung (gido trinh noi bo

- 2012)

[2] BUi Dodn Khanh, Nguyén Binh Thuc, Tran Pan Thu; Co sé ly thuyét sé trong an toan va

bao mdt thong tin. NXB GD 2007.
[3] Ha Huy Khoai, Nhdp mén sé hoc thudt toan, NXB KHKT 1997
- Sach tham khao:

[4] Simon Singh, Mat M tir c6 dién dén luong tir. NXB Tré 2009.

[5] W. Keith Nicholson, Linear Algebra with Application; The McGraw —Hill Companies-2006.

[6] J.T. Scheick, Linear Algebra with Application; The McGraw —Hill Companies, INC.
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10. Panh gié sinh vién.

- Thang diém: 10.

- Ké hoach kiém tra nhu sau:

Hinh Congcu | Chuandiaura | Ti
thirc Nai dung Thoi diém KT KT 1
KT (%)
Bai tap 50
Bai tap vé tap hop, anh xa, thuat toan, | Tuan?2 | Baitapnho | G1.1, G2.1, 5
uy nap, dé quy. trén 1o G2.2, G2.8,
BT1 quy nap, d¢ quy p
G2.9, G3.1,
G3.2,G3.3
Bai tap vé ma tran, dinh thirc, hé phuong |  Tuan 5 Bai kiém G1.2, G1.3, 15
BT2 | trinh tuyén tinh. tra 30 phat | G2.3, G2.8,
G2.9
53 Bai tap vé khong gian vecto. Tuan 9 Bai kiém Gl1.4, G2.4, 20
tra 60 phat G2.8,G2.9
Bai tap vé anh xa tuyén tinh, chéo hoa | Tuan12 | Baitapnho | G1.5,G2.5, 5
BT4 ma tran, dang toan phuong trén 16p G2.8, G2.9,
G3.1, G3.2,
G3.3
Bai tap vé phép toan hai ngdi, nhom, | Tuan14 | Baitapnho | G1.6, G2.6, 5
vanh, treong trén lop G2.7, G2.8,
BT5
G2.9, G3.1,
G3.2,G3.3
Thi cudi ky 50
- Noi dung bao quét tat ca cac chuan dau | Cudihoc | Thitwluan | G2.1, G2.2,
ra quan trong cua mon hoc. ky G2.3, G2.4,

G2.5, G2.6,




- Thoi gian lam bai 90 phat. G2.7, G2.8,
G2.9

11. Ngi dung chi tiét hec phan.

Chuén dau

Tuén Nai dung .
ra hoc phan
Chwong 1: Tap hop — Anh xa - Thudt toan — Quy ngp — Pé quy
A/ Cac ND va PPGD chinh trén lop: (4) Gl.1
Ndi dung GD ly thuyét:
1.1. Khéi niém tap hop, cach biéu dién tap hop.
1.2. Céc phép toan trén tap hop. Luc luong tap hop.
1.3. Khai niém ham lién thudc cua tap hop va tirng dung vao cac phép toan
tap hop.
1
PPGD chinh
+ Thuyét trinh
+ Thao luan
B/ Céac néi dung can tw hoc & nha: (8) G2.1, G2.2,
C A A s o G2.9
+ Lam bai tap va doc tai liéu cac noi dung theo yéu cau cua giao vién.
+ Cach thuc hién cac phép toan tap hop dua vao ham lién thuéc.
+ Tap hop cac s ty nhién, s6 nguyén, sé hitu ty, sé phurc.
Chuwong 1: Tap hop — Anh xa - Thudt toan — Quy nap — Pé quy (tiép
2

theo)




A/ Tém tat cac ND va PPGD chinh trén 16p: (4)
Ndi dung GD ly thuyét:

1.4. Khéi niém anh xa, don anh, toan anh, song anh, anh xa nguoc. Vi du
ng dung don anh, song anh vao viéc ma hoa va giai ma cac ma ddi xang.

1.5. Khai niém thuat toan, d phuac tap thuat toan, quy nap, dé quy.
PPGD chinh:

+ Thuyét trinh

+ Thao luan.

G1.1, G2.1,
G2.2

B/ Céac néi dung can tw hoc & nha: (8)

+ Lam bai tap va doc tai liéu cac noi dung theo yéu cau cua gido vién.

+ Tim hiéu thém vé tinh hitu hiéu caa thuat toan khi cai bang cac chuong

trinh may tinh vai ciu hinh cu thé cho truégc.

G2.1, G2.2,
G2.9, G3.1,
G3.2,G3.3

Chwong 2: Ma trgn — Binh thirc-Hé phwong trinh tuyén tinh

A/ C&c ngi dung va PPGD chinh trén lop: (4)
Ndi dung GD ly thuyét:

2.1. Ma tran, cac phép toan trén ma tran, cac phép bién ddi so cip trén ma
tran, ma tran bac thang, hang caa ma tran.

2.2. Binh thtc: Pinh nghia, cach tinh, tinh chét.

PPGD chinh:

+ Thuyét trinh

+ Thao luan.

Gl1.2,G2.3

B/ Céac néi dung can tw hoc & nha: (8)

+ Lam bai tap va doc tai liéu cac noi dung theo yéu cau cuaa giao vién.
+ Tinh chat cua cac phép toan trén ma tran, tinh chét caa dinh thuec.

+ Str dung Matlab thyuc hién cac phép toan ma tran, tinh dinh thuec.

G2.3,G29

Chwong 2: Ma trgn — Binh thirc-Hé phwong trinh tuyén tinh (tiép theo)




A/ C&c ndi dung va PPGD chinh trén lop: (4)
Ndi dung GD ly thuyét:

2.3. Ma tran nghich dao, itng dung giai phuong trinh ma tran va hé phuong
trinh tuyén tinh.

2.4. Khai niém vé hé phuong trinh tuyén tinh, nghiém cua hé.
2.5. binh ly ton tai nghiém cua hé phuwong trinh.

2.6. Phuong phap Gauss.

2.7. Phuong phép Cramer.

PPGD chinh:

+ Thuyét trinh

+ Thao luan

G1.2,G1.3,
G2.3

B/ Céac néi dung can tw hoc & nha: (8)

+ Lam bai tap va doc tai liéu cac noi dung theo yéu cau caa giao vien.

+ Ung dung hé phuong trinh tuyén tinh vao mot sé bai toan thyc té (mach
dién, mo6 hinh Input/Output, phuong trinh sai phan,...)

+ St dung Matlab thyc hién giai hé phuong trinh tuyén tinh.

G2.3,G29

Chuwong 2: Ma trgn — Dinh thivc-H¢ phwong trinh tuyén tinh (tiép theo)

A/ C&c ndi dung va PPGD chinh trén lop: (4)

Ndi dung GD ly thuyét:

2.8. Phuong phap dung ma tran nghich dao.

2.9. H¢ phuong trinh tuyén tinh thuan nhat, cu trdc nghiém.
+ Bai kiém tra 30 pht.

PPGD chinh:

+ Thuyét trinh

+ Thao luan.

G1.3, G2.3,
G2.8

B/ Cac ndi dung can tu hoc & nha: (8)

+ Lam bai tap va doc tai liéu cac noi dung theo yéu cau cuaa giao vién.

G2.3,G2.9




+ Ung dung hé phuong trinh tuyén tinh vao mét s6 bai toan thyc té (mach
dién, mo hinh Input/Output, phuong trinh sai phan,...)

+ St dung Matlab thyc hién giai hé phuong trinh tuyén tinh.

Chwong 3: Khéong gian vecto-Khong gian Euclide

A/ Cac ndi dung va PPGD chinh trén 16p: (4)
Néi dung GD ly thuyét:

3.1. Khai niém khong gian vecto.

3.2 . Khai niém khdng gian con.

PPGD chinh:

+ Thuyét trinh

+ Thao luan

Gl4,G24

B/ Céac néi dung can tw hoc & nha: (8)

+ Lam bai tap va doc tai liéu cac noi dung theo yéu cau caa giao vien.

+ Tinh chat co ban cua khong gian vecto.

G2.4,G29

Chwong 3: Khong gian vecto-Khong gian Euclide (#iép theo)

A/ Cac ndi dung va PPGD chinh trén l6p: (4)
No6i dung GD

3.3. Khai niém t6 hop tuyén tinh, phu thudc tuyén tinh, doc lap tuyén tinh.

3.4. Khai niém co s, sb chiéu.
PPGD chinh:
+ Thuyét trinh

+ Thao luan

Gl14,G24

B/ Céac néi dung can tw hoc & nha: (8)

+ Lam bai tap va doc tai liéu cac noi dung theo yéu cau cua gido vién.

+ Tinh chat cua hé phu thudc tuyén tinh, doc lap tuyén tinh.

G2.4,G29

Chuwong 3: Khong gian vecto-Khong gian Euclide (tiép theo)




A/ C&c ndi dung va PPGD chinh trén lop: (4)
Ndi dung GD ly thuyét:

3.5. Toa 30 vecto.

3.6. Khéi niém ma tran déi co so.

PPGD chinh:

+ Thuyét trinh

+ Thao luan

Gl4,G24

B/ Céac néi dung can tw hoc & nha: (8)

+ Lam bai tap va doc tai liéu cac noi dung theo yéu cau cua gido vién.

G2.4

Chwong 3: Khong gian vecto-Khong gian Euclide (#iép theo)

A/ C&c ngi dung va PPGD chinh trén lop: (4)
Ndi dung GD ly thuyét:

3.7. Khai niém tich vo hudng, khdng gian Euclide, hé truc giao, truc chuan.

3.8. Phuong phap Gram-Schmidt
+ Bai kiém tra 60 pht.

PPGD chinh:

+ Thuyét trinh

+ Thao luan

Gl.4, G2.4,
G2.8

B/ Céc ndi dung can tw hoc ¢ nha: (8)
+ Lam bai tap va doc tai liéu cac noi dung theo yéu cau cua giao vién.
+ Tich ¢6 hudng, tich hdn hop vecto, dudng va mat bac hai chinh tic

+ Tinh chat cua hé truc giao, truc chuan.

G2.4,G2.9

10

Chwong 4: Anh xa tuyén tinh — Chéo héa ma trgn — Dang toan phwong

A/ Cac ngi dung va PPGD chinh trén lop: (4)
Ndi dung GD ly thuyét:

4.1. Anh xa tuyén tinh; nhan, anh, hang cua anh xa tuyén tinh.

G15,G25

10




4.2. Ma tran cua anh xa tuyén tinh.

PPGD chinh:

+ Thuyét trinh

+ Thao luan

B/ Céc ndi dung can tw hoc ¢ nha: (8) G2.5

+ Lam bai tap va doc tai liéu cac noi dung theo yéu cau cua gido vién.

Chuwong 4: Anh xa tuyén tinh — Chéo héa ma trin — Dang toan phwong

(tiép theo)

A/ C&c ngi dung va PPGD chinh trén lop: (4) G1.5,G2.5

Néi dung GD ly thuyét:

4.3. Tri riéng, vecto riéng, khong gian riéng ctia ma tran va anh xa tuyén

tinh.

4.4. Diéu ki¢n can va di dé ma tran chéo hoa dugc.
11

4.5. Thuat toan tim tri riéng, vecto riéng, chéo hdéa ma tran, chéo hoa truc

giao ma tran di xting thuc.

PPGD chinh:

+ Thuyét trinh

+ Thao luan

B/ Céc ndi dung can tw hoc ¢ nha: (8) G2.5

+ Lam bai tap va doc tai liéu cac noi dung theo yéu cau cua giao vién.

Chuong 4: Anh xa tuyén tinh — Chéo héa ma trgn — Dang toan phuwong

(tiép theo)

A/ Cac ngi dung va PPGD chinh trén l6p: (4) G15,G25
1o | N@idungGDly thuyét:

4.6. Dang toan phuong, dang chinh tic cua dang toan phuong.

4.7. Thuat toan dua dang toan phuong vé dang chinh tic bang phép bién
dbi try giao; dwa dang toan phuong vé dang chinh tic bang phuong phap
Lagrange.

11




4.8. Dau cua dang toan phuong, tiéu chuin Sylvester, dinh ly ddu cua dang
toan phuong va dang chinh tac.

PPGD chinh:

+ Thuyét trinh

+ Thao luan

B/ Céc ndi dung can tw hoc ¢ nha: (8) G2.5, G2.9,
N e A A L G3.1,G3.2,

+ Lam bai tap va doc tai liéu cac noi dung theo yéu cau cua giao vién. 533

+ Nhan dang duong va mat bac hai

Chwong 5: Ly thuyét Nném —Vanh — Truwong - Ung dung

A/ C&c ngi dung va PPGD chinh trén lop: (4) Gl.6,G2.6

Néi dung GD ly thuyét:

5.1. Phép toan hai ngdi, cac tinh chat co ban (két hop, giao hoan,...), cc

phan tir dic biét (trung hoa, nghich déo,...)

5.2. Pinh nghia nhom, dong cau nhom, dang cau nhom.

13

PPGD chinh:

+ Thuyét trinh

+ Thao luan

B/ Céc ndi dung can tw hoc ¢ nha: (8) G2.6, G2.9

+ Lam bai tap va doc tai liéu cac noi dung theo yéu cau cua gido vién.

+ Tinh chat caa nhom.

Chuwong 5: Ly thuyét Nném —Vanh — Truong - Ung dung (tiép theo)

A/ Cac nfi dung va PPGD chinh trén l6p: (4) G1.6, G2.6,

Ndi dung GD ly thuyét:

14

5.3. Binh nghia vanh, truong.

5.4. Vanh céc sé nguyén, thuat chia Euclide, dinh 1y cin ban cua sb hoc,
cac hé dém.

5.5. Vanh Z,, trudng Z, véi p nguyén to .

12




5.6. Binh ly Fermat
5.7. Ham phi Euler- Binh ly Euler.

5.8. Pinh 1y du s6 Trung Hoa.

PPGD chinh:

+ Thuyét trinh

+ Thao luan

B/ Céac néi dung can tw hoc ¢ nha: (8) G2.6, G2.9,
. o A L G3.1,G3.2,

+ Lam bai tap va doc tai liéu cac noi dung theo yéu cau cua giao vién. 633

+ Tinh chit caa vanh, trudng, dong cdu vanh

Chuwong 5: Ly thuyét Nhém —NVanh — Truong - Ung dung (tiép theo)

A/ C&c ndi dung va PPGD chinh trén lop: (4) G1.6,G2.6
Noi dung GD ly thuyét:

5.9. Khai niém ma hda, kiém tra 13i, sta sai

5.10. Khai niém mat ma, ma ddi xang, ma bat dbi xang
5.11. Thuat todn RSA - Ma RSA (khoa cdng khai).

15 + On tap.

PPGD chinh:

+ Thuyét trinh

+ Thao luan

B/ Céac néi dung can tw hoc & nha: (8) G2.7, G2.9
+ Tim hiéu mat ma

+ On tap toan b kién thirc cia mén hoc.

12. Pao dirc khoa hoc.
+ Sinh vién phai ty minh giai cac bai tap, tham gia tich cuc vao hoat dong nhdm khi giao
vién yéu cau 1am bai tap theo nhom trén 1op.
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+ Sinh vién phai tham gia lam céc bai kiém tra qué trinh vao dang thoi gian ma giéo vién yéu

cau (néu kiém tra sau phai c6 1y do chinh déng).

+ Sinh vién thi ho thi ca nguoi thi ho va nhar thi ho s& bi xu 1 ky ludt theo quy dinh cua nha

truong.
13. Ngay phé duyét lan dau:
14. C4p phé duyét:

Trwéng khoa Truwéng BM Nhom bién soan

15. Tién trinh cap nhat PCCT

Lan 1: Ngi Dung Cap nhat PCCT lan 1: ngdy thiang nim <ngudi cap nhat ky

va ghi rd ho tén)

Té trwéng B mon:
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