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KHOI DAY CAM HUNG HOC TAP CHO SINH VIEN THONG QUA
CAC BAI TOAN UNG DUNG CUA DAI SO TUYEN TiNH VA GIAI TiCH

LE BiCH PHUONG
B6 mon Toan, Khoa Khoa hoc Co ban,
Nhém nghién ciiu BSASD, Trudng Dai hoc M6 - Dia chat

Nhan bai ngay 02/01/2025. Stra chiia xong 07/01/2025. Duyét ddng 11/01/2025.

Abstract

Linear algebra is a core field in mathematics and data science, providing powerful tools to solve many real-
world problems. The teaching of linear algebra should not be limited to theory, but also needs to incorporate
applied problems to enhance practical relevance and student enthusiasm. This paper discusses how to integrate
applications such as optimization and coding into the linear algebra curriculum, helping students better
understand how theoretical concepts are applied in practice.

Keywords: Linear algebra, calculus, optimization, data science, teaching methods.

1. Gidi thiéu

Dai s6 tuyén tinh va giai tich la nén tang cho nhiéu linh vuc, bao gém hoc may, téi uu hoa, xu
ly tin hiéu va mat ma hoc. Tuy nhién, trong méi truong gido duc dai hoc, sinh vién thudng gap
khé khan trong viéc lién két cac khai niém triu tugng véi cac ing dung thuc té. Viéc dua cac bai
toan Ung dung cu thé vao gidng day co6 thé cai thién dang ké hiéu qua hoc tap va khoi day niém
yéu thich cta sinh vién.

2. N6i dung nghién citu

2.1. Ung dung trong Téi uu héa

Bai toan 1. Ba gian khoan G,,G,,G, can khai thac ba loai dau khac nhau: dau nhe, dau trung binh va
dau nang. Khéi lugng dau can khai thac 8 méi gian la khac nhau va méi loai dau dugc khai thac ti hai
mo dau M,, M, véi chi phi khai thac khac nhau tai méi mo. Muc tiéu la xac dinh mo nao nén lua chon
dé t6i uu hda chi phi khai thac cho tiing gian khoan.

D{ liéu: Khéi lugng dau can khai thac (don vi: tan):

Loai diu Gian khoan G, Gian khoan G, Gian khoan G,
Déu nhe 10 8 12
Déu trung binh 15 20 18
Diu ning 5 6 7

Chi phi khai thac tai m&i mo (don vi: triéu VND/tan):

Loai diu Mé M, Mé M,
Dau nhe 1.2 1.0
Déu trung binh 15 1.8
DAu niing 2.0 1.7

Email: lebichphuong1709@gmail.com
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10 15 5
Phép toan: Ma tran nhu cau khai thac P: P={ 8 20 6
12 1.0 12 18 7
Ma tran chi phi khaithac 0: 0=[1.5 1.8|.Matranténg chiphi R =PxQ:.
2.0 1.7
Trong d6 R;la chi phi dé gian khoan G. khai thac tai mé M .. Tinh toan cho gian khoan G, :. Tai mé
M,:10-12+15-1.5+5-2.0=44.5 trieuVND.Taimd M,:10-1.0+15-1.8+5-1.7=45.5 triéu VND.
Lap lai tuong tu cho céac gian con lai dé hoan thanh ma tran R.
44.5 455
Kétqua:rR=|51.6 542
554 563
1.TU ma tran R,xac dinh gian nao nén chon mé M, hodc M, dé t6i uu chi phi. 2. Téng hop két qua
va dua ra két luan.
Ung dung: Bai toan nay minh hoa céch st dung dai s6 tuyén tinh va giai tich dé t6i uu héa chi phi
trong khai thac dau khi gitip cac ky su dua ra quyét dinh dua trén dir liéu thuc té.
Bai toan 2. Mot cong ty muén du doan doanh thu tir quang cao trén ba nén tang: truyén hinh, radio
va mang xa hoi. DU liéu vé chi phi quang céo va doanh thu dugc thu thap nhu sau

Cho phi TV Chi phi Radio Chi phi Mang xa héi Doanh thu
230 37 69 22
44 12 9 10
17 3 5 5
151 41 45 18
180 15 67 20

S dung dai s6 tuyén tinh va gidi tich, hay tim mot mé hinh tuyén tinh dang: y = Xw . Véi X la ma
tran chi phi, ¥ 1a vector doanh thu, va W la vector trong sé can tim.

230 37 69
44 12 9
1. Biéu dién dir liéu duéi dang ma tran: Ma tran chi phiquangcdo x=| 17 3 5
22 151 41 45
10 180 15 67
Vector doanh thu y=| 5
18
20

W

Vector trong sé can tim w =| w,
W;

2.Tim vector W t6i uu béng phuong phép binh phuong téi thiéu: w = (X"X)"X"y. (1)

Chuing minh (1): Bai toan can giai quyét: M6 hinh tuyén tinh dugc biéu dién dudi dang: y=Xw +e,
Trong dé: X 1a ma tran dac trung (con goi la ma tran inputs), kich thudc nxm (n la sé mau, m la s6 dac
trung), Y la vector muc tiéu (con goi la vector outputs), kich thuéc nx 1, w la vector trong sé (con goi
la vector paramater), kich thuéc m x 1, € la sai s6 ctia mé hinh.

Muc tiéu: Tim w sao cho sai s6 binh phuong: g(w) =||y—XW||2 = Z":(yi - XiTW)2
i=1

T6i uu hoa sai s6 binh phuong téng: Sai s6 binh phuong téng l1a moét ham bac hai déi véi w,

Thang I/2025 (ki 2) GIA@?( [\D l!llfg 101



\ wonién cou LITTYR

dugc viét dudi dang ma tran nhu sau: S(w) =y - Xw|" =(y-Xw)".(y- Xw). Khai trién biéu thc ta co:

S(w)=y"y-2y"Xw + w'X"Xw . Muc tiéu can tim w sao cho S(w) dat gia tri nho nhat. Lay dao ham cua
aS(w)

S(w) theo w ta cé: =-2X"y+2X"Xw . Cho dao ham bang 0 dé tim nghiém t8i uu: —2X"y + 2X"Xw=0
X" Xw=X"y

Giai phuong trinh ta c6:  — (XTX)fl X"y

110326 17980 35206 0.002731  —0.003248 —0.006871
Ap dung cong thiicta c6: X™x =| 17980 3428 5526 | (X'X)" =|—0.003248 0.005205 0.007520
11903 35206 5526 11381 —0.006871  0.007520  0.017691
X"y =| 1987
3783
0.060324
Tinhw: w =(XTX)"XTy={0.129551 \Vaymohinhtuyéntinhtéiuula: y = 0.060324 - x, +0.129551-x, +0.08178 - x,
0.08178

Ung dung: Sinh vién hiéu cach cac cong cu nhu ma tran, phép nhan ma tran, va phép tinh nghich
dao dugc st dung trong thuc té.

2.2. Ung dung trong Ma héa

Bai toan 1: Ma héa dong chi“HELP” thanh moét thong diép bi mat bang phuang phap ma tran.

Quy udc mahoaky tu: Gan mébichircaitrongbang chircaitiéng Anhmétséthity; A=1,B=2,...,.Z = 26.
.Khodng tréng hodc ky tu dac biét c6 thé duoc géan la 0 (hodc bd qua néu khdng can thiét).

Quy trinh méa hoa: Biéu dién dong chit dudi dang vector s6. Nhan vector nay véi mét ma tran ma
héa M (la mét ma tran vudng da chon trudc, cé dinh thiic khac 0 d€ dam bao kha nang gidi ma).

Giai ma: Dung ma tran nghich ddo M~ dé giai ma théng diép.
Cach thuc hién:
1) Dong chit ban dau: “HELP”. Chuyén cac ky tu thanh sé: g =8 E=5,L =12,P=16.. Biéu dién thanh
8
vector: v=

16
2) Cho ma tan ma hda: Gia st ma tran ma hdéa M la: M = ﬁ ﬂ

Vi ma tran nay chila 2x2, can chia vector V thanh cac cap (block size = 2): v, = {ﬂ,vz = {12}.

2 3] |8 31
vl i)
3) Qua trinh méa hoéa: Nhan tiing vector véi ma tran ma hoa:
2 31112 72
! V;:M'Vz{l 4H16}{76}'
|28
Kétquamahoala: ¥ =| 4, |
76
4) Thong diép ma héa:Thong diép sau khi ma héa la: 31,28,72,76.
Giai ma:

1) Tinh ma tran nghich dao: Ma tran nghich dao cta Mla: M=

4 3 0.8 0.6
det(M)=2-4-3.1=5. M" = 1. - .
51-1 2 -02 04

1
-adj(M 5
de(M) adj(M),. Trong dé
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0 {0.8 —0.6} {31} m
v, =M V= . = .
-02 04 |[28] |5

o, 0.8 06|72 12
v,=M" v, = . = .
-02 04 76 16

2) Giai ma vector: Nhan tiing vector ma héa véi M™:

Ghép cac vector gidi ma lai: v= "

16

3) Chuyén sé vé ky tu: 8 » H,5— E 12— L16 — P.

K&t qua giai ma la:“"HELP”,

Bai todn 2: Ma hoa dong chit“LOVEHUMGMATHCLUB” thanh mét théng diép bi mat bang phuong
phdp ma tran.

Quy uéc ma héa ky tu:

1) Gan méi ky tu trong bang chir cai tiéng anh la mot sé thatu: 4=1,B=2,...,Z = 26.. Ky tu khoang

tréng hodc khéng can thiét c6 thé duoc bé qua. 2) Dong chit “LOVEHUMGMATHCLUB” dugc chuyén
L=120=15V=22E=5H=8U=2IM=14,G=7M =13,4=1,T =20,

H=8C=3L=12U=21,B=2.

thanh cac sé:

.
15
22
5
8
21
13
7
13
1
20
8
3
12
21
2

Vector s6 biéu dién:y =

Chon ma tran ma hoéa: Ma tran ma héa lama tran 2x2: m :{2 3}. .Vimatran 2x2, can chia vector

L 12 22 21 1 4
Vthanh cackhdi 2x1: Vi=| V2= o ooV =) o)

Ma héa tiing khéi: Nhan ting khoi véi ma tran M: Vi =M-v,.
Tinh toan:

R B R A R T

- S PN . 8 79 13 47 13 29
3.Tiép tuc thuc hién cac khéi con lai: vzz{ }:v;:{ } v4:{ }:v;:{ } V5=|: }:v;:[ }
T21 29 7 41 1 17
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R e P e M N e
8 520 12 517 712 S 29
69
72
59
42
79
92
47
41
29
17
64
52
42
51
48
29

Thong diép ma hoa: Két qua sau khi ma héa la: v =

Dong théng diép ma hda cudi cling (ghép tiing cap s6): 69,72,59,42,79,92,47,41,29,17,64,52,42,51,48,29.
Giadi ma:

23

1. Tinh ma tran nghich ddo wm™: M:[1 4}, det(M)=2-4-3-1=5.. Nghich dao:

M- :1{ 4 —3} { 0.8 —0.6}
5(-1 2 -02 04
1. Gidi ma tuing khéi: Nhan cac khéi ma héa v; véi M~ dé khéi phuc v
2. Két qua:
.
15
22

21
13

Vector s6 sau khi giai ma sé khoi phuc laiz,, _| 7 |
13

20

12
21
2

Chuyén cac s6 vé ky tu sé thu dugc dong chir ban dau: “LOVEHUMGMATHCLUB".

104 | GIAO DUC

@xi Ho1 Thang /2025 (4 2)



nomén cou ETETTTID

2.3. Ung dung trong phan tich mang xa héi
Bai todn: Mot mang xa hoi don gian cé 3 ngudi dung 4,Bva C . Méi quan hé gilra ho dugc mé ta béi
01 1
ma tran lién két sau:A={1 0 1]
1 10
Trong d6: Mot phan tr 4, =1 néu ngudi dung £theo déi ngudi diing J, va r(sz néu nguac lai. Vi du:
4,, =1 nghia la A theo déi B. Hay udc tinh muc d6 quan trong (Pagerank) cia méi ngudi diing. Vector
Pagerank v=[v,,v,,v.] la vector &n dinh thda man: v="Pxv,.Trong d6 P la ma tran chuyén déi xac suat.
Giai phap:
1. Xay dung ma tran chuyén déi xac suat P: Méi hang ctia A dugc chudn hoéa sao cho téng cac phan
tl trong hang bang 1 (dé tao thanh xéac suat chuyén déi). Ma tran chuin héa P dugc tinh nhu sau:

N 0 05 05
—_ I o TN ~ \ ~ \ A
= > A, -VdimatranA, tatinh:Tong s6 lién két tir A=2, tr B=2tur C=2. Nén: P=05 0 05|
! 05 05 O

2. Tim vector 6n dinh v : Vector v la mot vector riéng Uing véi gia tri riéng I6n nhat cta P théa
man: y = Pxv. Thong thudng, dé tim Vv, ta stt dung phuong phap lap: Bat dau véi mét vector khai tao
v, =[1/3, 1/3, 1/3] (gid dinh rdng tat cd cac ngudi dung ban dau c6 muc quan trong nhu nhau). Tai
mbi budc lap, tinh: v, =Pxv,. Lap lai qua trinh cho dén khi v, héi tu (khong thay d6i dang ké gitra
hai buéc lap lién tiép).

3.Tinh toan: Sau mét budc lap (hodc tinh toan gia tri riéng truc tiép), ta co: v = [0.333, 0.333, 0_333]7,

Diéu nay cho thay muic d6 quan trong clia mdi ngudi dung nhu nhau trong trudng hop mang doi
xung. M& rong: Thém hé s6 giam dan (d):Trong thuc té, thuat toan Pagerank thudng thém hé s6 giam
dan d (damping factor, thudng la =085 dé tinh dén xac suat mot ngudi dung ngau nhién nhay dén

T
bat ky trang nao. Ma tran dugc diéu chinh: p' = ¢4 .p+(1_d).L,.V6i 1 la s6 ngudi dung va 1 1a ma tran
toan cacsé 1. n

Ung dung: Phan tich anh hudng clia ngudi dung trén mang xa héi; Ggi y ban bé hodc néi dung lién
quan.

3. Két luan

Viéc tich hgp céc bai toan ting dung nhu t6i uu hda va ma hoa vao giang day dai s6 tuyén tinh va
giai tich khong chi lam tang su hdp dan cia mén hoc, ma con giup sinh vién chuén bi t6t hon cho céc
linh vuc cong viéc thuc té. Day la mét hudng di can duge mé rdng va phat trién trong gido duc dai hoc.

L&i cdm on:

Nghién cttu nay dugc tai trg bai Truong Dai hoc Mo - Dia chat, trong dé tai ma s6 T25-20.
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