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Abstract

This article is based on the Maple mathematical software platform and conducts in-depth teaching
reform and practical exploration of linear algebra courses. By fully utilizing the powerful numerical
computing capabilities of Maple software, the systematic implementation of core content such as
determinant calculation, matrix inversion, linear equation system solving, matrix feature analysis,
and quadratic standardization has been achieved. These carefully designed Maple programs not
only visually demonstrate the calculation process of linear algebra theory, but more importantly,
cultivate students’ ability to use modern mathematical tools to solve practical problems.
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With (Linear Algebra);

A: = Matrix([[1, 2, 3, 4], [2, 3,4, 1], [3,4, 1, 2], [4, 1, 2, 3]]);

Determinant (A);

217 (Enter ), RIT47510ME N 160.
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With (Linear Algebra);

A: = Matrix ([[1, 0, 1], [2, 0, 1], [3, 1, 2]D);

A_inv: = Matrixinverse (A);

1217 (Enter ), BIW/3IHFE A WRERE. £ Fok, FIH Maple BUAF3aE— & Bt S0 a0 108 i o 2 v 1
(1. AR Maple 200 F

With (Linear Algebra);

A: = Matrix ([[1, 0, 1], [2, 0, —1], [3, 1, 2]]);

A_inv: = MatrixInverse (A);

Verification: = Multiply (A, A_inv);

print ( “ERAEFE A7 );

print (A);

print ( “TFEASBIMIEFERE AL );

print (A_inv);

print ( “ISiE A &times; AL 45 R (RO RALIFERE) 7 );

print (\Verification);

1T (Enter #), EIAT75E] AAT=E.

2.3. Maple ¥R Lk /7 F24R
X, +2X, + X =X, =0
SRARLEE 74 { 3%, +6X%, — X, —3x, =0 HIfif.
5%, +10x, + X; —5%, =0
FHREFY Maple P25 41F «
With (Linear Algebra):
#LPR 1 8 SCRBUERE (R0 B H)
A: = Matrix([
[1,2,1,-1], #E—NHTERH
[3,6,-1,-3], #E - NHTFERE
[5, 10, 1, -5], #55=/NJfE R4
D:;
#BYR 2. THEAT YRR Y A RE (REF)
REF: = Gaussian Elimination (A);
print ( “4TI B HFE(REF):” );
print (REF);
#AUR 3. THELRIALAT B BE TR (RREF)
RREF: = Reduced Row Echelon Form (A);
print (“\n FHLATHI BRI AL RE(RREF): ™ );
print (RREF);
#L IR 4. THEEEAR R
basis: = Null Space (A);
print ( “\n ZEREER” );
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for i from 1 to nops (basis) do

printf ( “fi# 1] §%d: %a\n” , i, basis[i]);
end do;

#AUBR 5. IO UIE AR IR 6 14

print ( “\n BEZE R );

for v in basis do

verification: = A. v; #5 [ I 56 11E

if Equal (verification, Zero Vector (3)) then
printf ( “f# A B %a K@ \n " |, v);
else

printf ( “f# A B %a KAE R M\n” |, v);
end if;

end do;

#ARR 6. WoRHHARSEE

rank: = Rank(A);

n: = Column Dimension (A);

free_vars: = n-rank;

printf ( “\n H A &N %d\n” | free_vars);

—-2C, +C,
SE1T(Enter ), HIAT7H TR0 x = % . Jurh o, Al e, AT R AL
CZ
2.4. Maple BRI EFERIHFEE
211
KRHPEA=| 0 2 O|MFHEEMFHMERE. HFH2H M. 72500 fFMEm 25, B RETESJL
-4 1 3
AT UYL R AT K
AH ) Maple F&F00F .
restart;
with (Linear Algebra);
with (plots);

with (plottools);

A: = Matrix ([[-2, 1, 1], [0, 2, 0], [-4, 1, 3]1]);
eigen_data: = Eigenvectors (A);

lambda: = eigen_data [1];

V: = eigen_data [2];

printf ( “RFEME: \n”);

forito3do

printf ( “lambda[%d] = %a\n” , i, lambda[i]);
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end do;
printf (“\n AL [ & (B — 0 B —MFEE) 7 );
print (V);

v1: = Column (V, 1);

v2: = Column (V, 2);

v3: = Column (V, 3);

n: = Cross Product (v1, v2);

plane_eq: = x*n [1] + y*n [2] + z*n [3] = 0;
transformed_v1: = A. v1;

transformed_v2: = A. v2;

transformed_v3: = A. v3;

printf ( “\n IS UERFEAE - FEAEAIEXT: \n”);
printf ( “A*vi=\n");

print (evalm (transformed_v1));

printf ( “lambdal *v1=\n");

print (lambda [1]*v1);

printf ( “\nA*v2 =\n");

print (evalm (transformed_v2));

printf ( “lambda2 *v2 =\n");

print (lambda [2]*Vv2);

printf ( “\nA*v3 =\n"");

print (evalm (transformed_v3));

printf ( “lambda3 *v3=\n");

print (lambda [3]*v3);

p: =vl+v2;

transformed_p: = A. p;
expected_transformed_p: = 2*p;

printf ( “\n FFAEFH LR A p=vi+v2=\n");
print (p);

printf ( “A.p=\n");

print (transformed_p);

printf ( “2*p=\n");

print (expected_transformed_p);

147 (Enter #), BURIARRHEME A 4 =-1, A, =4, =2, REAELAEFT RLRREAE ) & 2 5008 . R R (e

1
Ay = —L It 7 (R 170 A kpy (k = 0) » JLrb py = | O | AR A, = A, = 2 Bt 7 (ORFAE 170 B K, p, + K, s
1

0 1 1
(ky ks RFEINNE), Hfp, = 1|, py=|0]|o34 4 =10, REAEZS 08— 4E 72518, 1 span<| 0 |} 3Kk,
-1 4 1
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071
XMNTHLETE. M4, =24, =28, FEZRY4E+7500, Hspanq| 1 |,| 0 |¢ 5K, R TF 1 75 F%
~1||4

4x-y-z=0, Wk 1R,

restart; #0] ik, H 5 MR

with (plots): #/in#2: Kt

plot3d (4*x —y, x =-5..5, y =—5..5, axes = normal, labels = [x, y, z], orientation = [-60,70], title =  “~*f~[:
4x-y—-z=0");

Figure 1. Plane equation 4x—y-z=0
E1 FEAEIx-y-2=0

2.5. Maple BF 8 0 =R B FRER

FIF Maple BPEAL UM £ (X, Xy Xs) = XXy + X, Xg — XX SURFHETRY,  FR2 T FH (60 T 20 A8 ki .
AH ) Maple FEFE 00 R

With (Linear Algebra):

#5E L IR TSR RE

A: = Matrix ([[0, 1/2, 1/2], [1/2, 0, =1/2], [1/2, =1/2, O]]);

#TH SR AEAE AL 1) &

eigenvalues, eigenvectors: = Eigenvectors (A);
#RIE IR AT AR AR R P (RFE 7] B FE)

P: = eigenvectors;

HIUE P R IEAL (R A PAT =P A (-1))

Is Orthogonal: = simplify (Transpose (P). P) = Identity Matrix (3);
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print ( “;2 75 IEAZHFE:” | is Orthogonal);
#IFHX AR

Diagonal Form: = simplify (Transpose (P). A. P);
print ( “X AL R );

print (Diagonal Form);
HEREAL A e (0 F 70 3 A1)

#IH AR IOERE S

S: = Matrix([

[1/sgrt (abs (Diagonal Form [1,1])), 0, 0],

[0, 1/sqgrt (abs (Diagonal Form [2,2])), 0],

[0, 0, 1/sqrt (abs (Diagonal Form [3,3])1D);
HIR AT SRR

C:=PS;

HI IR B 2478

Final Form: = simplify (Transpose (C). A. C);
print ( “ArAETEHERE:” );

print (Final Form);

#l H AR SRR R

print ( “AHSEIE C:7 ),

print (C);;
- 1 . 1 1 7
A A

ST Enter ), BRI WS § =2~ sl FMMARGERENC = 0 =
1 1 1
7z F A

3. BFRIT 5L

Table 1. Student performance evaluation

=1 FERSITEN

74

HE2% LN
L7590 43 LA k) RUF(80~89 43) FRHEE(70~79 )  JA%(60~69 47) A B H

xﬂﬁiiﬁ‘?(j)%éﬁ 138 A 4 \(2.9%) 25 N(18.2%) 40 A(29.2%) 38 A(27.7%) 30 A(21.9%)
igﬁiﬁgﬁﬁ 145 A 15 A (10.6%) 27 AN(19.0%) 39 A(27.5%) 40 A(28.2%) 21 A(14.8%)
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AICKE Maple BfE R T (RPERED m#eEs, A Maple £er Bk gn S 7475120, FERE 00
LEVE T FRULROR R AR AEE A RIS R R . 2 AT Maple F2/7 KRG, 1R%5 5 3-13 A it 5 i) 45
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