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ABSTRACT

The objective of this paper is to introduce related instruction packages in maple math software to solve
matrix problems, matrix determinants, and thereby build “program segments” to solve specific problems such as:
product of matrix, total matrix, matrix power, matrix displacement, inverse matrix, matrix class, matrix determinant.
Simultaneously, it also creates a “calculation window” to guide, illustrate, provide some important knowledge and
solve problems with an aim to assisting students, teachers and lecturers more conveniently in getting accessed to
the matrix problem. Since then, we can improve the quality of teaching and learning, and at the same time apply
the achievements of information technology to support the innovation of teaching and learning methods under the
current policy of the Party and the State.
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Day va hoc cac bai toan vé ma tran v&i sw ho tro
cla phan meém maple
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TOM TAT

Muc tiéu cua bai viet nay 1a gidi thi€u cac goi Iénh lién quan trong phan mém toan hoc maple dé gidi cac bai

toan trén ma tran, dinh thirc ma tran va tor d6 xay dung cac “doan chuong trinh” giai cac bai toan cu thé nhu: Tich

ma trdn, tong ma tran, 1y thira ma tran, chuyén vi ma tran, ma tran nghich dao, hang ma tran, dinh thirc ma tran.

Dong thoi tao ra “ctra s tinh toan” dé hudng dan, minh hoa, cung cap mot sé kién thirc quan trong va giai quyét

van dé nham giup hoc sinh, sinh vién ciing nhu giang vién thuan loi hon trong viéc tiep can bai toan vé ma tran.

Tir d6 ¢ thé nang cao chét luong day va hoc, dong thoi van dung nhitng thanh tyu cia cong nghé thong tin nham

hd tro d6i méi phuong phap day va hoc theo chi truong ciia Pang va Nha nudc hién nay.

Twr khéa: Day va hoc cdc bai toan vé ma trdn; phdn mém todn hoc maple, cac goi lénh, thi tuc tinh toan.

1. PAT VAN PE

Céc bai toan vé dai s tuyén tinh néi chung va
bai toan vé ma tran noi riéng da tur lau dugc dua
vao giang day ¢ cac truong Pai hoc, Cao ding
cho cac khdi nganh khoa hoc ty nhién, k¥ thuat,
kinh té, néng lam,... la nhiing bai toan dugc xem
1a kho khan va kho. Thuc té khi giang day mén
Toan cao cip (trong d6 c6 cac bai toan vé ma
tran) cho sinh vién cac 16p. Téi nhan thdy trong
qué trinh hoc tap, sinh vién gap nhiéu kho khin
dé ndm bét duoc cac khai niém, cac dinh ly, cac
thuat toan... trong toan hoc. Vi vay viéc hiéu va
tinh toan chinh x4c két qua ctia cac bai toan nhu:
Xac dinh co s¢ va chiéu ciia khong gian, tinh
dinh thire, tim ma tran nghich dao, tim hang ma
tran, giai hé phuong trinh tuyén tinh,... 1a viéc
lam khong hé don gian ddi véi sinh vién.

Do d6, timg dung mot phan mém vao giang
day va hoc tap nhitng moén hoc dugc coi la kho

‘Tac gia lién hé chinh.
Email: lethienkt2010@gmail.com

khan va kho nhu mén Toan 14 viéc 1am cip thiét.
C6 y nghia thiét thuc trong viéc giang day ciia
giang vién va hoc tap cua sinh vién hién nay.
Trong bai viét nay, Tac gia xin néu van tat
vé “day va hoc cac bai todn ma tran v6i su hd
trg cia phdn mém”. Cu thé, mg dung phan mém
Maple 18 dé dua ra cac géi 1énh, 1ap trinh cac
doan code, chi ra phuong phép giai cac bai toan
trén ma tran. Sau d6 ing dung goi maplet tao ra
giao di¢n tinh toan truc quan cho nguoi str dung.

2. NOQI DUNG
2.1. Phin mém Toan hoc

Maple 1a mot phﬁn mém Toan hoc do DPai hoc
Téng hop Waterloo (Canada) xay dung va dua
vao st dung nim 1985. Sau nhiéu lan cai tién
va phat trién qua nhiéu phién ban khac nhau va
ngay cang dugc hoan thién, hién nay da c6 phién
ban Maple 19.
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Véi phan mém Maple, chung ta c6 thé:
Thuc hién céc tinh toan véi khoi luwgng 16n, voi
thoi gian nhanh va d chinh xac cao. St dung
cac goi chuyén dung cua Maple dé giai quyét
cac bai toan cu thé nhu: v& do thi (goi plots),
hinh hoc giai tich (goi geometry), dai so tuyén
tinh (goi linalg), Giai tich (goi student), phuong
trinh vi phan (goi DEtools), ly thuyét sb
(g6i numtheory), Dit liéu roi rac (goi
DiscreteTransforms),...
2.2. Sir dung phin mém maple trong day va
hoc cac bai toan vé ma tran va dinh thirc ma
tran
2.2.1. Cach tao ma trgn
Pé lam viéc v&i ma tran, trude tién ta cin nap
gdi 1énh LinearAlgebra. Pau tién ching ta goi
g6i 1énh nay bang Iénh with. Go6i nay bao gom
cac Iénh:
> restart;
> with (LinearAlgebra);

Muén tao mot ma tran ta st dung mot
trong cac 1énh sau day :
- Cho m danh sach n phén toe L1, L2,...,

Lm khi do ham matrix ([L1,L2....,.Lm]) tra vé
ma tran m hang, n cdt.

Vi du:

restart;

> with (linalg) :

>

A:=matrix([[1,2,3], [4,5,6],[7,8,9]]);
123

A=|1456
789

- Cho danh sach m*n phan tir L khi dé
ham matrix(m,n,L) trd vé ma trdn m hang,
n cot.

Vi du:
>
B := matrix(3, 4, [1,2,3,4,5,6,7,8,9, 10, 11, 12]);

1 2 3 4
B=|5 6 7 8
910 11 12
- Cho ham 2 bién f(i, j) khi d6 ham
matrix (m, n, f) trd vé ma trdn m hang, n cot voi
f 1a ham hai bién f(i, j), (i=1,...,m; j = 1,...,n).

Vi du:
fi=(Lj)—>i+2/— 1
fi=(ij)=i+2j—1
> C := matrix(3, 4, f);

246 8
C=1357 9
46810

Ta cling co thé nhap ma trén truc tiép tur
menu Matrix/Insert Matrix.

> 123
A=14561|
489

123

456
489

A:=

2.2.2. Kich thude va thanh phan ma trdn

- Ham rowdim(M) tra v& s6 hang clia ma
tran M.

- Ham coldim(M) tra vé sb cot ciia ma
tran M.

- M [i,j] 1a phan tir ndm ¢ hang i, cot j
(phan t thr (i,j) cia ma tran M...

Vi du.
>
A= matrix([[3,-2,8, 1], [5,2,-4,2], [7,8,9, 4], [0.

-2, 1,711

3-2 81
5 2-42
7 8 94
0-2 17

> with(linalg) : rowdim (A);

4
> coldim(A);

4

>all == A[1,1 ];
all =3

~ad2 == A[4,2 ];
a42 =-2

2.2.3. Cac phép todan co ban trén ma tran

Trong phan nay ta s& thuc hién mét s phép
toan co ban trén ma tran nhu:
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- Phép cong (+), trir (-) hai ma tran: A+B
A - B;

- Phép nhan ma tran véi mot sO thuc
A¥*a;

- Phép nhéan 2 ma tran: A.B;

- Phép lay lity thira: A™n;

- Phép lay chuyén vi : transpose (A);
a. Phép cong hai ma tran

- Phuwong phap

Cho hai ma tran A va B ¢6 cung c¢& mxn
Tong cia hai ma trdn A va B la mét ma tran co
cd mxn va dugc tim theo maple nhu sau:

Budc 1: nhdp ma trén A
Budc 2: nhap ma trdn B

Budc 3: Tim ma tran téng bang 1énh A +
B hoac 1énh matadd(A,B).

- Vidu:

Tim tong cua hai ma tran sau:

123 7 8 9
A=|145 ;B=110 11 12
6738 4 2 3
Giai
>restart;
>with(linalg) :
123 7 8 9
>
A=1|145|; B=1]101112 |;
678 4 2 3
123
A=|145
678
789
B:={1011 12
4 2 3
~C:=A+B;
8 10 12
C=|11 1517
10 9 11

> C = matadd (A, B);

8 10 12
C=|111517
10 911

b. Phép nhan ma trdn véi mot $0
- Phuwong phap;

Tich cta mdt s6 a bat ki véi mot ma tran
A ¢ m x n la mot ma trdn ¢ m x n va co cac
phan tir bang tich cua a véi cac phan tir ciia ma
tran A dugc tim theo maple bang lénh
scalarmul (A, a) hoac A*a.

- Vidu

> restart;

> with(linalg) :

>

A= matrix([[1,2,3],[2,3,5],[6,7,2]]);
123

A=]235
672

> C := scalarmul (A, 2);
2 4 6

C=| 4 610
12 14 4

c. Phép nhan ma tran
- Phuong phap

Cho ma tran A c6 cd mxp, ma tran B c6
cd pxn. Tich cua hai ma tran A va B theo th
tr la ma tran C c6 ¢d mxn dugc tim theo
Maple nhu sau:

Budc 1: Nhap ma tran A.
Budc 2: Nhap ma tran B.

Budc 3: Tim ma tran tich A.B béng 1énh
evalm(A&*B) hodc 1énh multiply(A, B).

* Ghi chu :

- Dé thyuc hién duoc phép nhan hai ma
tran A V%l B thpo thir tu thi sO hang ctia ma tran
B phai bang so c0t ciia ma tran A.

- Phép nhan ma tran khoéng co tinh giao
hoan.

- Vidu:
>
restart; with (linalg):

A= matrix([[2,3,4], [1,3,2]]);
B = martrix([[1,3], [2,4], [4,1]]);

56 | Tap chi Khoa hoc - Truong BPai hoc Quy Nhon, 2020, 14(1), 53-62



SCIENCE

QUY NHON UNIVERSITY
_ 234
132
13
B:=|24
41

> C = multiply (A, B);

24 22
15 17

> E := multiply (B, A);

512 10
8 18 16
915 18

E:=

Nhu vy, ma tran C 1a tich ciia ma trdn A
vo1 ma tran B va E 1a ma tran tich ciia ma tran
B véi ma trdn A, ta thiy C # E, hay phép nhan
ma tran khong c6 tinh chat giao hoan.

d. Phép chuyén vi ciia ma trén
Ta su dung Iénh transpose(A);
Vi du:

>
A= matrix([[x,y, z], [a, b, c], [3,5,6]]);

Xyz
A=|abec

356
> C = transpose(A);

xal
=|lyb5

zcb6

e. Lity thita ma tran

Toan tor A”n cho phép ta Ilily thtra bac n
cua ma trdn A. Ham evalm tinh toan gia tri cac
Ity thtra ma tran.

> A == matrix ([ [x, y], [a, b]]);

Xy
ab

A=

x2+ya xy+yb
ax+ba ya—i—b2

2.2.4. Dinh thirc ma tran
- Phuong phap
- Budc 1: Nhap ma tran vudng A.

. - Budc 2: Tinh dinh thirc ciia ma tran A
bang 1énh det(A).

Vi du:
Cho ma tran 230 -3 4] Tinh det(A).
124 -31
A= 014 25|
-245 21
432 -11
Giai
> restart;
> with(linalg) :
>

A== matrix([[2,3,0,-3,4],[1,2,4,-3, 1], [0, 1, 4,
2’ S]a [_29 45 55 2’ 1]’ [4’ 35 29_1’ 1]])’

230-34
124 -31
A=| 014 25
-245 21
432 -11

> dthuc = det(A);

dthuc := -2321

2.2.5. Ma tran nghich dao
- Phuong phap tim ma tran nghich dao
Budce 1. Nhdp ma tran vuong A.
Budce 2. Tinh det(A).

- Néu det(A) = 0 thi A 1a ma trdn suy
bién.

Néudet A #0 thi ton tai A

Budce 3. Lap ma tran phu hop P = Ct, véi
Clyjl=(-1 )1+Jdet(Mij), Mi.la ma trén

il
dugc 1ap thanh tir ma trdn A bang cach bo di
hang i va cot j.
Buéc 4. Tim ma tran nghich dao
-1 1
- p
det(A)
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Xeét vi du

Cho ma trén vudng
1234
2210

3202
4112

tim ma tran nghich ddo cua ma tran A (n€u co).

Giai:
>restart;
>with( linalg) :
- 1234

2210

A= ;
3202
4112

1234
2210

3202

4112
>d = det(A);
d =50

Ta c6 det(A) = 50 # 0 nén ton tai ma tran
nghich dao A_l Ta di tim ma tran phu hop P

Ta co:
C C C C
> L1 71,2 T1,3 71,4
Co C2,1C2,2C2,3C2,4.
C3,1C3,2C3,3C3,4
C C C C

> M, = delcols(delrows(A, 1..1),1..1);

210
M“:: 202
112

>C[1,1 ] = (—1)1+1-det(M11);

M = delcols(delrows(A, 1..1),2..2);

210
Mlz:: 302
412

1+2

TC[L2] = (-1) e det(M,);

> M13 = delcols(delrows(A, 1..1),3..3);
220

MD:: 322
412

>C[1,3 ] = (—1)1+3-det(M13);

C1,3 =8

> M14 := delcols(delrows(A, 1..1),4..4);
221

M14 =1320
411

>C[1,4] = (—1)”4-det(M]4);

Tuwong tu nhu trén, ta tinh cac C;; con lai.
Cudi cung ta dugc ma tran C;

-6 2 8 7
2 16 14 -19
-4 18 -28 13
16 -22 12 -2

P := transpose

-6 2 -4 16
2 16 18 -22

pP=
8 14 -28 12
7-19 13 -2
Ma tran nghich dao ctiia ma tran A 1a:
det(A)
Al :=LP
50

> MatranND := evalm(Al);
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301 2 8
25 25 25 25

8 9 U

25 25 25 25
4 71 14 6
25 25 25 25
7019 13 1

50 50 50 25

MatranND =

Ta c6 thé tim ma tran phu hop ctiia ma
tran A truc tiép bang 1énh adjoint(A) nhu sau:

> P := adjoint(A);

-6 2 -4 16
2 16 18 -22
8 14 -28 12
7-19 13 -2

Va tinh ma tran nghich déo truc tiép bang
Iénh inverse(A) (doi voi ma tran khong suy
bién);

= MatranND := inverse(A);

301 .2 8
25 25 25 25
89 1
25 25 25 25
4 7 14 6

25 25 25 25

719 13 1
50 50 50 25

MatranND :=

2.3. Hang cua ma trin

- Phuong phap tim hang ma tran

Nhu ta da biét, hang cua ma tran béc thang
chinh bang s hang khac khong ciia ma trén
béac thang va cac phép bién ddi so cip khong
lam thay d6i hang ctia ma tran. Vi vay, dé
tim hang cua ma trdn A (rank(A)) ta dung
cac phép bién d6i so cip trén ma tran dua ma
tran A v€ ma tran bac thang twong tng B. Khi
d6, hang cua ma tran A b%mg hang cua ma tran
bac thang B va bang sb hang khac khong cua
ma trdn bac thang B.

Trong phan nay ta s& st dung lénh
Gausselim( A ) dé bién d6i ma tran A vé dang
ma trdn bac thang B.

Ta cling co thé tim hang cia ma tran A
mot cach truc tiép bang 1énh rank(A).

Xeét vi du:

Vidu 1: Tim hang ctia ma tran sau:

212121
121212
A=|343434
412352
556755
Giai
> restart;
> with(linalg) :
212121
>
121212
A=|343434
412352
556755
212121
121212
A=]343434
412352
556755

> B := gausselim( A);

21 212 1
0-1-211 0
55

00 -552 2
B:= 2 2
0o 03+ L

2 2

00 000 0

Ta thdy ma tran B c6 4 hang khac khong,
vay rank(A) = rank(B) = 4.

Ta ciing c6 thé tim hang cua ma tran A
mot cach tryc ti€p bang 1&€nh rank(A) nhu sau:

Zr:= rank(A);
r:=4 .
Vay ma trén A cho trén c6 hang bang 4.
Viéc tim hang cia ma trén theo toan hoc
thong thuong s& gap nhleu kho khan néu cac
phin tir trong ma tran can tim hang c6 tham 50,
khi d6 viéc tinh toan s& phtc tap va rat dé nham
1an. Tuy nhién, v&i su hd tro ciia Maple thi
nhimng kho khan trén s& duogc khéc phuc dé
dang.

Vidu 2. Tim hang ctia ma tran sau theo A
(AER).

123123
25 7358
A=137 115 8 12
49 1461015
S11 17712 A
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Giai:

>restart;

> with(linalg) :

(12 312 3]
> 25735 8
A=[37 1158 12
49 14610 15
51117712 A

12312 3]
25 735 8
371158 12
49 14610 15
51117712 A

> B := gausselim(A);

12312 3
01111 2
B=[00111 1
00000A—18
00000 O

Tt ma tran bac thang B ta cé:

- Néu A = 18 thi rank(A) = rank(B) = 3.

- Néu A # 18 thi rank(A) = rank(B) = 4.
3. SUDUNG CAC GOI LENH MAPLET
TRONG MAPLE:

Trong phan nady, ta s&€ st dung goi 1énh
Maplet cia Maple dé viét cac thu tuc (chuong
trinh) gidi cac bai toan vé ma tran nhu: Iy
thira ctia mot ma tran, tich ctia 2 ma tran, dinh
thirc ciia ma tran, ma tran nghich dao, har}g cla
ma tran,...va thuc hién ching trén ctra s6 giao
dién duoc tao ra.

Sau day 1a mot s6 thu tuc tinh toan:
> restart:
with(Maplets[Elements]):
with(LinearAlgebra):
mtA := proc () // Thu tuc nhdp ma tragn A
global A;
try
while true do A =
Student[LinearAlgebra][MatrixBuilder]();

if RowDimension(A) <> ColumnDimension(A)

then Maplets[Examples] [Message]("S6 hang
ciia mt A phai bang s0 c¢0t cia mt A.\n Moi ban
lai.") else break;

end if

end do;

catch: A := Matrix(3)

end try; Maplets[Tools][Set](('nhA")(value) = A)
end proc;// Két thiic thii tuc

mtB := proc ()// Thu tuc nhdp ma tran B
global B;

try

while true do B : =
Student[LinearAlgebra][MatrixBuilder]();

if RowDimension(B) <> ColumnDimension(A)
then Maplets[ Examples][Message]("So hang
cua mt A phai bang so cot cua mt B.\n Moi ban
nhap lai.") else break;

end if;

end do;

catch: B := Matrix(3)

end try; Maplets[Tools][Set](('nhB")(value)=B)
end proc:// Két thiic thii tuc

MTNghich := proc () //Thu tuc tim ma trdgn
nghich dao 4™

local temp;

try

temp := MatrixInverse(A);
Maplets[Tools][Set](('kq")(value) = temp)

catch: Maplets[Examples][Message]("Ma tran
suy bien")

end try
end proc:// két thiic thi tuc

Céc thu tuc tinh toan khac, ta 1dp tuong
tu.

Khi thuc hién tinh toan, ta dat con tré vao
vi tri bét ki trong doan chuong trinh va nhén
Enter s& xuat hién mot giao dién Maplet cho
phép ta thuc hién phép toan co ban cia ma tran.
Trén giao dién nay ta s& thay két qua truc quan
va sinh dong hon.
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S ———

e RIS iw s )
localr; Céc phép todn rén ma triin vudng

o iy 8 e

e B

ey 1= Mt S
Mapden| Towds || Sedf
enich

Mapiets| Evamyies |
end try

i proc
mtrin = Magler(| T/ -
[ Labeil =

P brmesmssd =

4. TO CHUC THUC NGHIEM SU PHAM
4.1. Cac buéc tién hanh

Trong qua trinh thyc hién viéc sir dung phan
mém Maple vao giang day mot s6 bai hoc tai
truong Cao Pang Kinh T€ - Ky thuat Kon Tum
(trude day) nay la Truong Cao dang Cong
dong Kon Tum t6i da tién hanh thuc nghiém
nhu sau:

. - Nghién ctru phan mém Maple va tai liéu
nham ho tro trong viéc soan giang.

- Soan giang va trinh chiéu trén phan
mém Maple.

- Chuan bi trang thiét bi trang thiét bi
phuc vu giang day.

- Qua trinh thyc hién giang day toi da ket
hop gilta bang phan va trinh chiéu.

- Thong qua vi€c day thur nghiém mot s6
16p va dugc cac dong nghi€p, cac sinh vién dy
gio dong gdp y kién va rut kinh nghiém.

4.2. Tién hanh day thuc nghiém véi bai toin
tim ma tran nghich dao

Day thuc nghiém bai ma tran nghich dao két
hop gitra glang day bang phan va ba1 soan giang
trinh chleu tryc tiép trén phan mém Maple voi
mot s6 16p CBKT KO5A, CDPKT KO5B,

CbQTKD K05, THTC K05, CBbQTKD K06
CDbLS K10, Cb LSK11, CBLS K12...

Tém tiit qua trinh giang day:
GV:

- Viét bang phan néu khai niém vé ma
tran con, ma tran phy hop.

- Cac budc tim ma tran nghich dao.
- Giai mét s6 vi du cu thé dé minh hoa.
Sv:

- Lang nghe, theo ddi va néu y kién thic
méc néu chua 13 van dé.

- Ap dung ly thuyét vira hoc, giai mot sb
bai tdp vé ma tran nghich dao vao vo va co thé
1én bang giai cho cac ban theo dai.

GV vaSV:

- Str dung phan mém Maple giai tuan ty
cac budc cung theo ddi qua trinh tinh toan bang
may va so sanh voi cach giai bang tay.

- Kiém tra két qua tinh toan va cac budc
thuc hién

- Minh hoa mdt s6 bai toan trén cua sb
Maplet

- Tém tét ndi dung bai hoc
- Lam thém mot s6 bai tap cung ¢
4.3. Két qua thue nghiém:

Sau khi day xong mdi 16p t6i da tién hanh khao
sat y kién cuda sinh vién va cho lam bai kiém tra
de biet két qua.

Nhin xét két qud: Qua giang day thir va
kiém tra mot sb 16p ¢ truong. Thong qua két
quéa kiém tra danh gia va khao sat tham do y
kién cua cac sinh vién du 16p ciing nhu y kién
doéng gop cua dong nghiép. Toi rit ra két qua
thuc nghi€m trong cac gio day nhu sau:

- Sinh vién ¢6 hing thu hon trong qua
trinh theo ddi, hoc tap ciia minh. Déng thoi co
su chu dong, tich cyc hon trong hoc tap cling
nhu giai quyét cac tinh hudng, cic bai toan
dat ra.

- Pa s sinh vién tiép thu tot noi dung bai
hoc, khic phuc dugc tinh trang sai sot trong qué
trinh tinh toan, nhat 13 v6i nhitng bai toan ma
tran co cép n (n>4).

- Trong mot gid giang day gido vién c6
thé giai quyét dugc rat nhiéu bai toan cho két
qua nhanh chéng, chinh xac. Dong thoi, c6 thé
cho sinh vién nhan dang dugc nhiéu cach giai
bai toan khac nhau véi su hd tro cua phﬁn mém
Maple.

Tu do, té1 nhan théy ri“ing viéc su dung
cong nghé thong tin vao trong day hoc noi
chung, st dung phan mém toan hoc Maple
trong day hoc toan néi riéng 1a can thiét. Néu
nguoi day van dung mét cach mém déo va linh
hoat khi day thi bai giang s€ hi€u qua hon.

5. KET LUAN

Bai viét d3 trinh bay van tit qua trinh day va
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hoc cac bai toan vé ma tran véi sy hd tro cua
phan mém maple.

- Kinh nghiém cho thdy ddi voi nhing
bai toan ma tran co cap lén (n>4) thi viéc tinh
bang tay s& phuc tap va mat nhiéu thoi gian.
Nhung néu st dung maple s& giai quyét nhanh
chong va chinh xac.

- Néu ta viét mot chuong trinh phire tap
thi trude hét ta viét va chay ting 1énh mot dé
xem két qua thé nao, khi thdy két qua tit ta
nhom céac 1énh trén thanh mét chuong trinh
hoan chinh.

- Huéng nghién ctu tiép theo tac gia s&
dugc ap dung cho cac bai toan vé hé phuong
trinh tuyén tinh, bai toan vé xac suat thong ké.

Hy vong qua bai viét nay s& gitp cho
gido vién va hoc sinh, sinh vién c6 thém
phuong phap va tu duy méi vé ung dung cic
phan mém vao hd trg day va hoc toan hoc hién
nay.
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