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Abstract: This paper aims to describe the use of Matlab software to promote interactivity and aid students
and learners in their understanding of mathematics. MatLab allows students to concentrate on thinking
about mathematical ideas and solving problems in a way that is easier and more efficient.
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1. Pit van dé

Chuong trinh toan cao cdp bac dai hoc cung cip
kién thirc nang cao vé giai tich va dai s6 tuyén tinh.
Phan 16n nhitng kién thirc nay con tuong ddi méi va
kho khan dbi vei nguoi hoc. Vi vay, sinh vién (SV)
ludn dat cau hdi: “Vi sao hoc toan kh6?”. Khi giang
day mon Toan, can két ndi cac sy kién, khai niém,
kién thirc, phuong phap va chién luoc giai quyét van
dé. Trong khi d6, vé céu trac chuong trinh dai hoc
hién nay, s6 tin chi danh cho mén nay bi thu hep lai.
Thoi gian han ché, ndi dung hoc phan dai va phtc tap
ma van phai dam bao tiéu chudn dau ra cho SV, day
toan dai hoc khong phai la nhiém vu dé -dang. Do do,
ngudi day va ngudi hoc rit can hd tro Ve cong cuy tinh
toan, md phong, qua d6 giup phat trién kha ning tu
duy va nang lyc tinh toan, mo hinh hoa.

Hién nay c¢6 nhiéu phdn mém hd tro hoat dong
giang day va hoc tdp moén Toan, c6 thé ké dén
Mathematica, Maple, MatLab, Manipula Math,
GeoGebra... Trong d6, phan mém Matlab rit quen
thuoc véi SV k¥ thuét, khong nhitng c6 dy du cac
chure nang cua mon Toan nhu tinh gidi han, dao ham,
tich phan, giai phuong trinh vi phan, v& dd thi va
khao sat cac ham nhiéu bién, ma tran, dinh thirc, giai
hé phuong trinh... ma con hd trg ngudi dung trong
viéc lap trinh tim 151 giai cho cac bai toan véi cdu
triic dong 1énh don gian. Vi cac tinh nang uvu viét
trén, Matlab thuc sy 1a mot cong cu hd trg déc luc
cho giang vién va sinh vién trong qua trinh giang day
va hoc tap mon Toan cao cap, ddng thoi day ciing 1a
mot trong nhitng phan mém uu viét giap giai quyet
cac bai toan k¥ thuat.

2. N§i dung nghién ctru

Phan mém Matlab c6 thé st dung trong mét hoac
trong tat ca cac giai doan giang day, dong gop trong:

- Xay dung kich ban day hoc.

- Chuan bi n6i dung bai hoc.

- Chuyén héa noi dung tir triru twong thanh don
gian, d& hiéu.

- Bai luyén tap va kiém tra két qua.

C6 rat nhiéu ung dung ciia Matlab trong giang
day va hoc tap mon Toan bac dai hoc, trong pham vi
bai béo tac gia chi trinh bay vai vi du dién hinh.

2.1. Thao tac vdi ma trgn

Matlab c6 thé xay dung va thuc hién cac phép
toan v&i ma tran.

Vi du I: Thyc hién phép toan ma tran 2A+ 3B,
A.Bvéi

3 5 7 5 -6 17
1 -4 9|;B8=3 -5 9
2 4 10 -2 8 6

Thuc hién trén Matlab:
>>A=[-357,1-49;2410];
>>B=[5-67;3-59;-286];

A=

>>2*A+3*B
Két qua:
ans =
9 -8 35
11 -23 45
-2 32 38
>> A*B
ans =
-14 49 66
-25 86 25
2 48 110

Khoéng nhiing vay, Matlab con thao tac vai ca ky
hiéu,
5 a 7
C=|3 b 9
2 8 6
Thyc hién phép toan:
4.A+3.C,A.C
>>gsyms ab
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>>C=[5a7;3b9;286];
>>4*¥ A+3*C
ans =
[ 3,3*a+ 20, 49]
[ 13,3*b- 16, 63]
[14,  40,58]
>>A*C
ans =
[ 14, 5*%b - 3*a + 56, 66]
[11, a-4*b+ 72, 25]
[ 42,2%a+ 4%b + 80, 110]
Vi du 2. Giai hé phuong trinh tuyén tinh

xtytz=1
2x-y-z=2
x+ 3y+2z=2

Viét duéi dang ma tran:

EREIE

Thuc hién trén Matlab:
>>A=[111;2-1-1;132];
>>B=[1,2;2];
>> X=inv(A)*B %(X=A"'.B)
X =
1.0000
1.0000
-1.0000
2.2. Ldp trinh voi vong lap
Matlab c6 chirc nang 1ap trinh st dung cac vong
lap dé giai quyét cac van dé phirc tap. Cac vong lap
diéu khién 1am cho phép toan thyc hién thuan tién va
nhanh hon.
Vi du 3: Viét chwong trinh tim 20 s6 déu tién ctia
day Fibonaci.
Thuc hién trén Matlab:
F(1)=1; F(2)=1; % hai so dau tien cua day
Fibonaci
n=18§;
for k=1n
F(k+2)=F(k)+F(k+1);
End; F
Két qua:
F=
Columns 1 through 10
1 1 2 3 5 8 13 21
34 55
Columns 11 through 20
89 144 233
1597 2584 4181

377
6765

610 987
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Vi du 4: Xay dung ciu trac vong lip dé tinh ;iz
Cach 1:
>>s51=0;
for 1=1:100, s1=s1+i1"2;
end; sl
sl =
338350
Cach 2:
>>§2=0); i=1;
while (i<=100), s2=s2+i"2; i=it+1;
end; s2
s2 =
338350
Vi du 5: Tim gia tri nho nhat cia n dé:
5= >1000000
s=0; n=0;
while (s<=1000000),
n=n+1;
s=s+n"2;
end, [s,n]
ans =
1005720 144
Nhu vay, tng véi gia trj nho nhat n=144 thi s =
1005720>1000000
2.3. Chikc néing do hoa ciia Matlab
Matlab c6 thé biéu dién bang do thi cdc ham s
trén céac hé toa do rat linh hoat.
Vi du 6: Biéu dién dd thi ham s trén cung toa do
Descartes:
y=x =5+ 1
y,= X = x*+2.x+10; ) i
Thyc hién trén Matlab, két qua thé hién trén hinh
2.1.
x=linspace(-3,3,1000);
y1=x."4-5%x "2+1;
y2=x."3-x."2+2*x+10;
plot(x,y1,x,y2)

-20 /
-0

-3 -2 1 a 1 2 3

Hinh 2.1. Biéu dién ham s6 trén toa do Descartes.

5
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Vi du 7: Biéu dién dd thi ham s trén toa do cuc:
r= 5.sin(g), 0<0=rx

Thuc hién trén Matlab, Kkét qua thé hién trén hinh
2.2.

theta=0:0.01:6%*pi;

rho=5*sin(4*theta/3);

polar(theta,rho)

120

TSN
lﬁ} )/

300

5

27

Hinh 2.2. Biéu dién ham sé trén toa dé cuc.
2.4. Ung dung trong giing day gidi han ham so

Mot thuce trang dang budn cta SV 1a hoc toan mot
cach may moc, khong hiéu ban chét va y nghia cta
cac phép toan éiy. Vi khai niém gidi han dugc su
dung dé chi gia tri ma mdt ham sb6 hodc mot day sb
tién gan dén khi bién s tuong tng tién gan dén mot
gia tri nao do.

Vi dy 8: Minh hoa bai toan tim lim Smx

X

0975

097

0965 —-

036

Dass i
hs 0 05

Hinh 2.3. M6 ta gia tri ham sinx/x ¢ ldn cdn 0.

Dé minh hoa cho bai toan tim gio1 han, gan cho x
cac gia tri 6 1an can 0,

>>N=20; n=1:N;

x0=0;
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dxn=-(1/2).”n;
xn=x0+dxn;
yn=sin(xn)./xn;
plot(xn,yn)
Hold on
dxn=(1/2)."n;
xn=x0+dxn;
yn=sin(xn)./xn;
plot(xn,yn)

sin x
=0

Nhu vy, tir hinh cho thdy: lim
X—> X

Tat nhién, cach tiép can trén chi mang tinh chat
minh hoa, viéc x4c dinh gi¢i han ham sb dugc thuc
hién nhu sau:

>>syms X

f=sin(x)/x;

L=limit(f,x,0)

Két qua:

L=1

Vi du 9: Tim gi6i han timx(1-%)".sin2

>>syms X a b T *

f=x*(1-a/x)"x*sin(b/x)

L=limit(f,x,inf)

Két qua la:
L =
b/exp(a)
Vay: limx(1—2) sin2 = be
X x X
3. Két luan

Bai viét gi6i thiéu phan mém Matlab 14 mot cong
cu hiéu qua trong giang day va hoc tdp mon Toan. No
da duogc st dung nhu mot cong cu dé truc quan hoa
d6 thi cta cac ham toan hoc, tinh toan, giai quyét van
d@é. Qua trinh giang day va hoc tap toan véi su hd trg
ctia Matlab s& khong han ché su ning dong va sang
tao cua théy va trd, ma ludn tao ra nhidu co hoi phat
trién tu duy linh hoat sang tao cua SV.
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