Sir dung phin mém Maple trong day hoc hoc phan Pai s6 tuyén tinh cho sinh vién Sw pham Tosn
Truwong Dai hoc Hiai Duwong
1. Pit van dé

Ngay nay CNTT da dugc dua vao céc truong hoc theo hudng 1a mot phuong ti€n day hoc hién
dai. Nho ¢6 su hd trg cuia CNTT ma hiéu qua cua day hoc cdc mon hoc da dugc nang cao rat nhiéu.
Dég biét, d6i vai cac truong Pai hoc thi viéc ing dung CNTT vao giang day cac mon Toan la rat can
thiét.

Hién nay truong Dai hoc Hai Duong da dugc ndi mang dén tit ca cac phong ban, khu 16p hoc
va ngoai ra chung ta da co cac phong hoc duoc trang bi tivi, may chiéu, do dé viéc sir dung CNTT
trong day hoc 14 rat can thiét, dap tng duoc viéc nang cao chat luong day va hoc trong trudng Dai hoc
Hai Duong
2. Gi6i thiéu chung vé Maple

Maple 14 mot phan mém toan hoc thuong mai phuc vu cho nhiéu muc dich. N6 phat trién 1an
dau tién 1980 boi nhom tinh toan hinh thire tai Pai hoc Waiterloo & Waiterloo, Otano, Canada.

Tir nam 1988 no da duoc phat trién va thwong mai hoa bai Waiterloo Maple Inc (con duoc biét
dén voi tén goi Maple soft) mot cong ty Canada ciing c6 tru so tai Waiterloo, Ontano — phién ban hién
tai 1a Maple 12 dugc phat hanh vao thang 5 nam 2008.

Nguon gbc tén goi tén “Maple” khong phai la tén viét tat hogc tur ciu tao bang chir dau, ma chi
don gian 1a dé chi hinh tuong 14 phong (Tiéng anh: Maple) trén quéc ky Canada.

Su phat trién dau tién cla Maple dugc tién hanh rt nhanh, véi phién ban han ché dau tién xuét
hién vao thang 12 nam 1980. Giao dién ctia Maple ngdy cang phat trién.
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3. Mot s6 &rng dung ciia Maple lién quan dén Pai sé tuyén tinh

Goi 1énh hay dugc st dung va lién quan truc tiép dén dai sd myén tinh do 1a goi 1énh Linalg.
Pay 14 goi cong cu chuyén nganh cua dai sd tuyén tinh. D¢ lam viéc vi dai s6 tuyén tinh, can nap goi
Iénh Linalg bang 1énh: With (Linalg)
a) Phép cong hai ma trdn
Tinh tong hai ma tran bang 1énh evalm

va 2 5 6
Vi du. Tinh tong ctia hai ma tran A = [3 . 4 1 1 2 5
Budce 1: Nhap A
> A = array([[1, —3,2], [3, —4,1]]);
_ -3 2
a=ly o
Budce 2: Nhap B
> B = matrix (2,3,[2,5,6,1,2,5]);
_[2 5 6
1 2 5



Budc 3: Tinh tong ctia A va B bang 1énh evalm. > evalm(A+B);
[3 2 8]
4 -2 6
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[ P Symbol Recognition

| > Expression > Az=array([[1,-3,2],[3,-4,111);

[ P Units (SI)

| P Urits (FPS)

{ 1 -3 2 ]
3 -4 1
l — (> Bi=matrix(2,3,[2,5,6,1,2,5]); |:2 5 6 }

[ Matrix 1 2 5

Rowsz] 23 > evalm(A+B);
Columns:‘ 23 |:3 . s:|

b) Phép nhin 2 ma trin .
Nhan ma tran bang 1énh multiply hoac bang lénh evalm

2 -1 3 4 7 g Z ‘
Vidul:NhinA=(3 -2 4 -3[véiB=|]  _|binglénh multiply
5 -3 -2 1 1

Bude 1: Nhap A
> A:= array([[2,—1,3,4],[3,—2,4,—3],[5, =3, —2,1]]);

2 -1 3 4
A=|[3 -2 4 -3
5 -3 -2 1
Budce 2: Nhap B
> B = matrix (4,3,[7,8,6,5,7,4,3,4,5,2,1,1]);
7 8 6]
g5 7 4
3 4 5
‘ 2 1 1
Budce 3: Nhan A voi B bang 1€nh multiply > multiply(A,B);
[26 25 27
17 23 27
116 12 9
File Edit view Insert Format Table P Spreadst e Tools Window Help
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[rext] Math [P normal v | | vnTime vila2v B I U G @ E 3 = iz
vbsymbol Recognition J a2 :‘
S [> A:=array([[2,-1,3,41,[3,-2,4,-31,[5,-3,-2,111);
P Expression J % —1 3 4
» Urits (S1) | A::|:3 —2 4 —3:|
"unus(rr':sj ‘ 5 -3 -2 1
[—,c‘mmymg > B:=matrix(4,3,[7,8,6,5,7,4,3,4,5,2,1,11); s e
(¥ Matric : ,,. 5 7 4
Rows: | 23! fi= AR
Columns: | 2 211
> multiply(A,B);
Type 26 15
Custom values 4 17 23 27:|
Shape:
Any—*ﬂ] 16 12 9

Ta c6 thé nhan nhiéu ma tran trong cung mot 1énh, may s€ thyc hién phép nhan tir trai sang phai.



Vi du 2: Nhan ba ma tran A,B,C .

File Edit vView Insert Format Tzble Flot Spreadshest  Sketch Tools Window  Help
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Text math] [C 20 Output | | vnTime viev B I U @ =[5= =i
lexpression J &
L»umts(sn ] (> A:=array([[1,2],13,41] );
B:=array [[0,11,[1,01] );
| »Unts (FPS) ] -arrax 11 2],[4,511 ;
{ multlply( B, C);
¥ Common Symbols J T 2
A=
¥ Matrix |:3 4:|
RDWSIA 0 1
X
Type: ‘ i 4 5
Custom values M
Shape: [6 9]
rre v‘ 16 23
Data type: B

Mubn tinh todn nhanh, ban cé thé thuc hién hai phép toan trong ciing mot 1énh.
Vidu 3: Nhan hai ma tran béng 1énh evalm
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» Expression J [> E:=matrix(2,3,[a+1,a"2+1,a"2,a-1,a"2-1,a]);
E a+1 a2+1 &
» Units (S) ] “la=1a—1 a
b Linits (FPS) ] [> Fi=arrayi[[a,-11,[-1,11,[0,-111);
P Common Symbols ] a -1
Fi=|—-1 1
¥ Matrix
Rows: _] L 0 -1
ey T [> evalm(E &*F);
x (a+1)a—a*—1 —a
(a—1a—a*+1 —2a+a*
Type:
Vi du 4: Binh phuong ma tran bang 1énh result
1 2 37
Tinh )1( X X
7 4 -1
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—
[bExpressmn ] —
( > units (s J [> Ar=array(([1,2,3L[%%,5],[1/2,4,-111); T
[»um(FPS) ]
A | P 5
[Pcommmsymbols ] 1
3 4 -1
¥ Matrix |
Rows: 28 [> A_result:=evalm(2*A"2);
e 5+4x 2844 x 20
Columns: 25
' - A result = 2x+22+54x+22+40 16 x—10
8 x —6+8x 45
Type

¢) Tim ma tran lién hop bang lénh adjoint



5 2 -3
Vidu: TimmaliénhgopciaL=|1 3 -1

2 2 -1

> L = array([[5,2,-3],[1,3,—1],[2,2,—1]]);

5 2 -3
>adjoint(L); (1 3 -1

2 2 -1

-1 -4 7

-1 1 2

-4 —6
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Text ath] | C 2D Output | [wnTime vievB[I]u 2@ =EF= i=i=
vDExmossion J A: -
! ) > L:=3rray(“5;25‘3lsl1135'”!|252"””;
> Units () J 5 2 -3
b Units (FPS) \ Li=|1 3 —1
vPCommnSythls J L 22 -1
— > ad joint(L); =i s
Rows:‘ 2 ,ﬂ =3 1 2
Columns: | 2 3‘
-4 —6 13
Choose... =

d) Swr dung Maple tim co so cho khong gian vécto sinh boi cac dong (cot) ciia ma trdn

Vidu 1: Tim co sé cho khong gian vécto sinh bdi cac dong (cot) ciia ma tran A =

_ o O
_ o = O
_ o O O

> A = array([[1,0,0],[0,1,0],[0,0,1], [1,1,1]]);
0

> A =

> basis(A,'colsiace‘i; [1 0 o]L[0 1 0],[0 0 1]
£1: *Maple 10 - F:\BTMaple\DSTT-7.MWS - [Server 6]

File Edit View Insert Format Tools Window Help

_O O
_ O R
_ o oo

D2BSS YXBEB S TP EE &€= W1 O%e BRak g @

Mdh P normal ¥ | | ¥nTime vii2v|B I U &3 @ == ==
P Symbol Recognition | - :3
A —————————— > A:= Bf‘rﬂY(ll1,0;01,-[0;1;0]s|050.-1lsll;l.-ll]);
P Expression
— 10 0
» Uiits (S1) |
— 0 i .9
LPUnls(FPS) | A= & & d
» Cormmon Symbols i (30 I |
¥ Matrix k
Rows: s
coumes| 21 > basis(A,'rowspace');
[[10 0L[01 01,00 111
Type:
Custom values v [> basis(A,'colspace');
= [[(100 1,010 1,00 1 11]]
2 0
Vidu 2. Tim co s& cho khong gian vécto sinh boi cac dong (cot) cua A = |3 4
0 5
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Text C 20 Output v | [ vnTime vifizovl B 7 U EB@ = = =iz

[ P Symbol Recognition

[> A :=matrix(3,2, [2,0,3,4,0,5]);

t P Expression

| B units (S

20
Ai=|3 4
05

K1 01,100 17}

lre Sliler & i

[ » Units (FPS)

[ » Cammon Symbols > rowspace(A);

¥ Matrix

Rows: 218

> colspace(A);

Colurmns: 218

e) Sur dung Maple tim vécto riéng ciia ma trdn

1 -3 3
Vidu: Tim véctoriéng clamatran M = |3 -5 3
. 6 —6 4
Budc 1: Xac dinh ma tran M bang 1énh
1 -3 3
> M = matrix (3,3,[1,-3,3,3,-5,3,6,—6,4]); M=|3 -5 3
6 —6 4

Budc 2: Xac dinh vécto riéng bang 1énh
> eigenvects(M);

[41,{[1 1 2BL[-22{-1 o 1L[1 1 o]}
Két qua cua Iénh eigenvects dugc sap xép nhu sau: Sy dau tién trong mdi moc vudng cia dong 13 gia tri
riéng, sO thtr hai 1a boi dai s6 cla gia tri riéng, va cudi cung 13 tip cic vécto co sé ctua khong gian riéng
ung voi g1a tri riéng d6. Moi moc vudng g véi gid tri riéng clia ma tran
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Text C 20 Output v | [ vnTime v|[iz2+]| B U &R D

\ P Expression

> M:=matrix(3,3,[1,-3,3,3,-5,3,6,-6,41);
{»umts (SN

| »Units Fps)

L ¥ Common Symbols

¥ Matrix

Rows: 218
) Swr dung Maple giai hé phwong trinh

Lénh Solve({Danhsachphuongtrinh},{Danhsachan})

Pé giai mot h¢ phuong trinh néu trong Danhsachphuongtrinh véi cac an sd néu trong Danhsachan.
Danh sach & an nham yéu cau giai theo cac an nao, vi maple sé& coi cac chit khac ngoai danh sach an 1a
tham s6.

Vi du. Cho 3 phuong trinh tuyén tinh:

"> eigenvects(M);

2x+3y+4z=1
3x—5y+z=2
x+2y—2z=0
dit tén cac phuong trinh 1an luot 14 ptl, pt2, pt3:

Sptl:=2*x+3*xy+4*xz=1pt2:=3*x—5*+xy+z=2;pt3:=x=2*y—z2=0
Ptl:=2x+3y+4z=1
Pt2:=3x—5y+z=2
Pt3:=x+2y—z=0



- Giai h¢ phuong trinh gdm 2 phuong trinh pt1 va pt 2 theo cic 4n X, y, z
> solve({ptl,pt2}, {x,y.z});

{ 7,8 1 19}
*T10710Y TV T 10 10”

H¢ phuong trlnh c6 vo s6 nghiém, thanh phan x va y duoc tinh qua tuy y. Nhu vAy maple chon y 13 4n
tu do va x, z 12 4n chinh.

- Giai hé phuong trinh gdm 3 phuong trinh pt 1 , pt2 va pt3 theo cac 4n X, y, z

> solve( {ptl,ptz,pt3},{x,y.z})'

Hé c6 nghiém duy nhat {z = —,y = _—4 2—2}
File Edit View Insert Format Tools ‘Window Help
D2BSS XbB® S¢S TP ET &= 0N OHe BE 2 B
Text [Math] [C 20 nput v | [Times New Roman vievl B[Z]u & @ = = ==

.":restart;

| ptl=2x+3y+4 z=1,

ijExpression 2x+3y+4z=1
il O —

pti2=3x—5y+z=2

} I P Symbol Recognition

{[ »unts
| 3x—5y+z=2

1‘:U"‘S(FPS) ) pii=x+2'y—2z=0,

=
;IDCommonSymhols x+2y—z=0

| - solve({ptl, pt2}, {x.y,2} ).
¥ Matrix [Z 1 E _ _l 23 l

Rows: 218
SRR 25 sobve({ptl, pt2, pt3}, (x, 7,2} );

25 —4 9
Choose... e Y e T e
[X 62’)] 31 ,Z 62]

Type:

4. Két ludn

Viéc tng dung phan mém Maple trong day hoc dai sb tuyén tinh da chimg té dugc nhleu vu diém vuot
tri, gop phan nang cao chit luong giang day va hoc tap. Maple khong chi gip giang vién truyén dat kién thuc
mot cach truc quan va hiéu qua hon, ma con tao diéu kién cho sinh vién tiép can va thao tac véi cac khai niém
toan hoc phirc tap mot cach dé dang va linh hoat.

Thong qua cac vi du minh hoa cu thé, sinh vién ¢6 thé hiéu rd hon vé céc phép toan dai $6 tuyén tinh, tu
cac phép cong, trir, nhan ma tran dén viéc tim ma tran nghich dao, ma tran lién hop, va gidi cac hé phuong
trinh. Diéu nay khong chi gitp sinh vién nim viing 1y thuyét ma con tang cudng kha ning thyuc hanh va ap dung
vao cac bai toan thuc té.

Hon nfira, viéc st dung Maple trong gidng day con kich thich sy sang tao va tu duy logic cua sinh vién,
dong thoi tao ra mot moi truong hoc tap nang dong va hung thi hon. Véi sy ho trg ciia cong nghé thong tin, dac
biét 1a phan mém Maple, viéc day va hoc toan & bac dai hoc ngay cang trd nén hi€u qua va chat luong hon.

Tom lai, Maple 1a mot cong cu hitu ich va can thiét trong giang day dai 5O tuyen tinh, gitip néng cao
chat luong gido duc va dao tao sinh vién, chuan bi cho ho nhiing kién thirc va ky ning can thiét dé phat trién

trong tuong lai.



