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Abstract: In this paper, the author will introduce a method for applying information technology in the
subject Linear Algebra. By building the application using C++ programming language and Maple
software, which is then applied to the algorithm for the subject. The two types of math are: solving linear
systems of equations using Gauss method and considering diagonalization of linear operators and square
matrices are constructed and simulated by the author. From there, applying on teaching aims to help
students understand and understand the lesson content better.
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1. Pt van dé

Cung vo6i su phat trién cua xa héi hién nay, dac
biét 12 qua trinh toan ciu hoa dang dién ra manh
mé, yéu cau cao vé chit luong ngudn nhan luc, doi
hoi giao duc va dao tao (GDPT) phai thay d6i cin
ban va toan dién nham phat trién cho ngudi hoc hé
thdng ning luc can thiét dé co thé tham gia tét vao thi
truong lao dong trong va ngoai nuoc Day hoc theo
dinh hudng g dung (PHUD) 1a van dé dugc noi
dén trong nhiéu chuyén mén.

Té chire day hoc cac mén hoc khong chi 14 trang
bi mot s6 kién thire mé dau, chuin bi cho cac cép
hoc trén, ma con 1a két thuc, chuan bi cho doi séng
truong thanh. DPHUD phai chi ra cach thic chuyén
tir nghién ctru sang tmg dung, két hop hoc voi hanh.
Vian dé ¢ day khong chi 1a tim toi, phat hién tri thirc
moi, di tir cai don gian nhét dén cai chung, ma con 1a
nhén dinh, Iya chon giai phap, tim ra cach thirc giai
quyét van d& cu thé. Trong khudn khé bai bao nay,
tac gia lwa chon noi dung “Day hoc mén Pai s6 tuyen
tinh theo dinh hwéng g dung tin hoc” dé tim hiéu
va chia sé thém vé viéc day hoc theo PHUD, ddng
thoi c6 thé van dung va gitp sinh vién (SV) hoc tip
dat hi€u qua cao hon trong hoc tép va nghién ctru.

2. Noi dung nghién ctru
2.1 U’ng dung Tin hoc trong mon Dai 0 tuyén tinh

Nhu da biét, Toan hoc va Tin hoc 1a hai nganh
khoa hoc gin lién va c6 mdi lién hé chat ché véi
nhau. Vi vay, tac gia lién két, phdi hop hai nganh nay
dé cho ngudi hoc thiy riang viéc hoc toan 1a mot mon
hoc that sy can thiét va c6 nhiéu ung dung trong thuc
té cling nhu trong khoa hoc.

Ngoai ra, khi rng dung Tin hoc vao Toan hoc

cling gitip cho tu duy cia ngudi hoc phat trién tdt
hon va tranh dugc sy nham chan khi hoc toan theo
cach tinh toan thudn tay. Ngay nay viéc tmg dung
CNTT trong nhiéu vin d& cta khoa hoc va x4 hoi thi
vi€c ung dung trong glang day, nhét 1a day SV cua
cac truong dai hoc 14 hét stc can thiét.
2.2. Cdc bai trng dung cu thé

Ung dung ngdn ngir 1ap trinh C++ dé giai hé
phuong trinh tuyén tinh

Thuat toan Gauss giai hé phuong trinh tuyén tinh
AX = B:

Buwdéc I: Ma tran hod h¢ phuong trinh dudi dang

A=(4|B)

Pit i:= 1 va j:= 1 10i chuyén sang budc 2

Buwée 2: néu j > n hodc i > m thi thuat toan két
thiic, nguogc 1ai ta chuyén sang budc 3

Budéc 3: néu a; =0 thi ta chuyén sang budc 4.
Nguoc lai thi ta thuc hién 1an luot cac phép bién doi

d —

k

id,. Jk=i+1,m
;

ta chuyén sang buoc 5

Buwde 4: Néu ton tai k > i sa0 cho g, # 0 thi ta
thuc hién bién do6i d «—d r01 quay lai budc 3. Nguoc
lai thi ta thay j bdi j + 1 1di quay la budc 2

Buwéc 5: Thay i boi i+ 1 va j boij + 1 10i quay
lai budc 2.

Sau day chung ta s& s dung C++ dé viét ung
dung giai hé phuong trinh tuyén tinh bang thuat toan
Gauss nhu sau:

#include<iostream>

using namespace std;

int main() {
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int 1,j,k,n;
float a[10][10],b,x[10];
printf(“\n Nhap so an cua he phuong trinh tuyen
tinh: ©);
scanf(“%d”,&n);
printf(“\nNhap cac he so cua he phuong trinh
(theo dong):\n");
for(i=1; i<=n; i++) {
for(j=1; j<=(n+1); j++) {
cout << “A[C << << < <<=,
cin >> a[il[jl;
}
H
for(j=1; j<=n; j++) {
for(i=1; i<=n; i++) {
if(i!=) {
b=a[i][jl/a[jI[j];
for(k=1; k<=n+1; k++) {
afi][k]=a[i][k]-b*a[j][k];
}
H
}
H

cout<<’\nNghiem cua he phuong trinh tuyen
tinh la:\n”;
for(i=1; i<=n; i++) {
x[i]=ali][n+1]/a[i][i];

Cout<<”X”<<i << “:”<<X[i]<<” “;

Eeturn(O);
} Chung ta xét vi du cu thé nhu sau:
Tim nghiém hé phuong trinh tuyén tinh :
2x, + x, — 2x; =10
3x, + 2x, + 2x, = 1
5x, + 4x, + 3x, = 4

Khi chay doan chuong trinh trén s& tra vé két qua
Nhap so an cua he phuong trinh tuyen tinh: 3
Nhap cac he so cua he phuong trinh (theo dong)
A[L1]1=2
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A[3,3]=3

A[3,4]=4

Nghiem cua he phuong trinh tuyen tinh la:

x1=1 x2=2 x3=-3

Ung dung phan mém Maple dé tim dang chéo hoa
clia toan tir tuyén tinh va ma tran

Phuong phap thyc hanh dé kiém tra dang chéo
héa [3]:

Ma trgn 4€ M (K)

Tim p,(x)=det(x!, — 4)

Néu p ,(x) khong tach duoc thi 4 khong chéo hoa
duoc.

Néu p,(x)=(x—c)" - (x~c,)" (tach dugc trén K).

Tim co s¢ a,cho E[, = {X eK” /(A—ch”)XT = 0}

Néu 3k € {1,2,...,m} sao cho dimE, <rthi 4
khéng chéo hod dugc.

Néudim E =r,(1<j<m) thidchéo hod dugc
trén K

Lap a=a, va, ... Ua, (gilt nguyén thir ty cac
vécto) thi @ 1a mot co so cia K.

Piat P=P, ., (B,1aco so chinh tic cia K")

! i lan
\, OV
O \Cm }rm Ian

Str dung Maple viét ham chéo hoéa nhu sau dé
kiém tra day du tinh chéo hoa clia ma tran (Ddi véi
toan tir tuyén tinh chung ta chi cin dua toan tir vé
dang ma tran chinh téc, ta co thé xét tuong tu) [4].

Cu thé thuat toan trén may tinh nhu sau:

>with(linalg):

cheohoa:=proc (4 :: matrix)

local f; VT, gt, P. D, i;

print(‘Cheo hoa ma tran A="evalm(4)),

if coldim(A) # rowdim(A) then

print(‘A khong la ma tran vuong nen khong cheo
hoa duoc’);

return;

end if;

f:= factor charpoly(4,x));

print(‘Da thuc dac trung la f(x) =f");

VT := [eigenvectors(A)];

for gtin VT do

if gt[2] # nops(gt[3]) then

print(‘Ma tran A khong cheo hoa duoc vi: °);

print(‘Voi tri rieng x=", gt[1]);

print(‘So nghiem boi la’, gt[2]);

print(‘Khong gian rieng co co so la’, [op(gt[3])]);
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print(‘Co so chieu la’, nops(gt[3]));

return;

end if;

end do;

D:=[J;

P=]]

for gtin VT do

print(Khong gian rieng twong ung voi tri rieng
x=gt[1]

print(‘Co co so la: ‘[op(gt[3])]);

P:= [op(P), op(gt[3])]:

forito gt[2] do

D:= [op(D), gt[1]]:

end do;

end do;

P:=transpose(matrix(P));

print(‘Ket luan: A cheo hoa duoc va: °);

print(‘Dang cheo hoa cua A la D="diag(op(D)));

print(Ma tran kha nghich lam cheo A la
P:=evalm(P)),

end proc;

Vi du: Kiém tra ma tran sau c6 chéo hoa duge
khong? Giai thich? Trong truong hop chéo hda dugce
hay tim dang chéo hoa tuong ung.

19 -9 —6
A=|24 11 -9
17 -9 -4

Két qua sir dung ham cheohoa() ta da 1ap nhu sau:
> A := matrix(3,3,[19,-9,-6,24,-11,-9,17,-9,-4]);

9 -9 -6
A=|24 -11 -9
17 -9 -4
> cheohoa(A); 19 -9 —¢
Cheo hoa ma tran 4=| 24 —11 -9
17 -9 -4

Da thuc dac trung la f(x) =(x—=2)(x+2)(x—4)
Khong gian rieng tuong ung tri rieng x = -2

Co co so la: Hl g lﬂ

Khong gian rieng tuong ung tri rieng x = 2

5
Co co so la: Hl 3 —3ﬂ

Khong gian rieng tuong ung tri rieng x = 4
Co co so la: [[1 1 1]]
Ket Iuan: 4 cheo hoa duoc va:
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-2 0 0
Dang cheohoacuadla D= 0 2 0
0 0 4
I 1 1
MatrankhanghichlamcheoAla P := g 3 1
1 23 1
L 3

2.3. Két qui

Sau khi 4p dung PP tmg dung nay trong thyc té
cua l6p dai hoc CNTT, Cong ngh¢ k¥ thuat dién -
dién tu tac gia nhan the"iy mot sd két qua dat duoc
nhu sau:

- SV cam thay htng thi hon véi mén hoc so véi
viéc hoc toan mét cach thudn tay thong thudng. Phan
hdi tich cuc tir SV bai tinh thue tién cia mén hoc, SV
¢6 thé van dung kién thuc cia mén hoc khac dé ap
dung cho mén Dai sb tuyén tinh. Bén canh dé ciing
c6 mot s6 kho khin véi cac chuyén nganh khong
phai CNTT vi ngudi hoc thiéu kién thirc nén vé lap
trinh. GV phai mét nhiéu thoi gian hon dé huéng dan
SV lap trinh va sir dung phan mém Maple.

3. Két luan

Day hoc theo PHUD 14 mét chu dé rit da dang
voi cac ap dung khac nhau. Bai bao chi dua ra mdt
khia canh nho, nhung da thanh cong trong viéc ung
dung Tin hoc trong Toan hoc 1a st dung hai cong
cu C++ va Maple dé ung dung cho bai toan cu thé,
& mén Pai sb Tuyén tinh. Piéu nay giup SV vuot
qua sy kho khan, nham chan khi hoc toan, von 1a
mon hoc ludn gy khé cho nguoi hoc lau nay. Vi vay,
nghién ciru nay c6 thé mo rong cho nhiéu chuyén
nganh toan hoc khac dé tao tinh tmg dung va himg
thii cho ngudi hoc va ¢ thé mo rong ap dung giang
day trong cac mon hoc khac.
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