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Abstract: Integral is one of the main contents taught in advanced mathematics courses for university
students. Integral is one of the difficult contents, highly abstract and of little interest to students.
Therefore, when teaching the concept of integral, it is necessary to have visual and vivid images to make
the concept easy to understand. Maple is one of the software that can support this content very well. This
article introduces the application of Maple software to teaching definite integrals at universities.
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1. Pjt van dé

Tich phan la mét trong nhiing ndi dung chinh
duoc giang day trong hoc phan Toan cao cip cua
sinh vién (SV) cac truong Dai hoc. Tich phan la mot
trong nhiing ndi dung kho, c6 tinh triru tugng cao va
it gay duoc hung tht véi SV.Tuy nhién, tich phan lai
¢6 nhitng tmg dung rit cu thé va hiéu qua trong cudc
song nhu do chiéu dai cia mot duong cong, tinh dién
tich cua mét hinh phéng, tinh dién tich bé mit va thé
tich ciia mot vat thé,... Nhiéu SV co thé ung dung cong
thirc tich phan dé lam cac bai toan tich phan rat tt
nhung lai khong biét Gmg dung ¥ tuéng cua tich phan
vao giai quyét cac bai toan thuc té. Vi du khi phai tich
dién tich cua mot thira rudng, dién tich manh vai ao
trong thiét ké 4o, dién tich ctia mot chi tiét méy,....Néu
cac hinh tinh dién tich nay khong phai la cac hinh chit
nhat, tam giac hay hinh thang, hinh tron c6 san cong
thirc tinh toan thi nhiéu SV ling ting khong biét lam
thé nao. Pé cac em SV co thé van dung tu tuong cua
tich phan Riemann vao nganh hoc ctia minh, déng thoi
gitp cac em thiy duoc vai tro, ¥ nghia quan trong cua
tich phan trong doi sdng thuc tién, thi khi day khai
niém tich phan can ¢ nhimg hinh anh tryc quan, sinh
dong dé khai niém duoc tré nén dé hiéu va tu tudng
cta Riemann dé dwoc thim nhuan trong tmg dung.
Maple 1a mét trong nhitng phan mém c6 thé hd tro rit
t6t cho noi dung nay.
2. N¢i dung nghién ctru
2.1. Maple la gi

Maple 13 mot hé thong tinh toan trén cac biéu
thirc dai s6 va minh hoa toan rat manh mé dugc phat
trién boi cac nha nghién ctru cua Pai hoc Waterloo
(Canada) tir nam 1980 va duoc thuong mai hod boi
cong ty Warterloo Maple Inc. Phién ban Maple dau

tién ra doi ndm 1980, dén nay d phat trién dén phién
ban 13 (2009) va ngay cang hoan thién hon. Maple c6
cach cai dat don gian, chay dugc trén tit ca cac hé diéu
hanh, c4u trac linh hoat d& sir dung, dac biét co trinh
tro giup Help nén tao diéu kién cho ngudi ding dé sir
dung. Maple trd thanh sy lua chon st dung trong day
hoc ctia nhiéu nudc trén thé gioi.

Maple c6 mot s6 tinh ning co ban cua nhu sau:

La mot hé thng tinh toan trén cac biéu thirc dai sd;

C6 thé thyc hién hiu hét cac phép toan co ban
trong chuong trinh toan hoc phé thong va dai hoc;

Cung cép cac cong cu minh hoa hinh hoc thuan
tién nhu: V& do thi tinh hodc dong cua cac duong, cac
mat dugc cho boi cac ham tuy y trong nhiéu hé truc
toa do khac nhau;

Ngoén ngit 1ap trinh don gian va manh mé c6 kha
ndng tuong tdc vdi cac ngbn nglt khac nhu Latex,
Word, HTML,...

Mot cong cu bién soan gido 4n va bai gidng dién
tir, thich hop véi cac 16p hoc tuong tac truc tiép;

2.2. Khai niém tich phdn xdc dinh

a)Tinh hudng c6 van dé

Gia str cho ham s6 y=f(x) xac dinh va lién tyc trén
mot khoang dong [a,b] , gid su f(x) khong am trén
[a,b] . Bai toan tim dién tich ciia hinh gidi han boi do
thi ctia ham sb f(x) , truc hoanh va cac duong thé’ing
x=a; Xx=b

Gia sit f 1 mot ham sd khang am bi chan xdc dinh trén dogn [a, b).

Tinh dién tich A(R, ) cia mién R, = {(x,y) € Rua <x <b,0<y < f(x)).

y f(x)

a bx

Hinh vé& minh hoa mién Ry
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Pay 1a mét hinh chua c6 cong thire tinh dién tich
nhu hinh chit nhat , hinh tam giac hay hinh tron. Vay
lam thé nao dé tinh dugc?

Tu tudng cia tich phan Riemann 1a muén tim dién
tich S ctia hinh giéi han boi db thi ctia ham s6 f(x), truc
hoanh va cac dudng thang x=a; x=b, thi chia dién tich
S thanh céc hinh chit nhat sau d6 tinh tong dién tich
cac hinh chir nhat. Khi sé hinh chit nhat ting 1én thi
tong dién tich ctia cac hinh chit nhat tinh duoc s& ngay
cang gan bang véi dién tich chinh xac ctia hinh S.

T(X) X}

y Y

X

a ) X

$a g
Vi du: Tim dién tich ctia hinh giéi han béi dd thi
cua ham f(x):sin(x2 +x—1)—cos(x2 —x+1)+2, truc
hoanh va cac duong thing x=2; x=5
Dung phan mén Maple ta c6 hinh ciia mién gi6i
han d6 nhu sau
> with(student):
> middlebox(sin(x*2+x-1)-cos(x 2-x+1)+2,x=2..5,1);
4 Fay

3]

24

0% 725 '3 35 4 45 &
X

Hinh (1)
Goi dién tich hinh phai tinh 1a S. Néu chia doan
[2, 5] thanh 15 doan bang nhau thi dién S dugc chia
tuong Gng thanh 15 hinh chit nhat nhu hinh hinh (2)
> middlebox(sin(x"2+x-1)-cos(x*2-x+1)+2,x=2..5,15);
4

3
2

02725 3 35 4 45 s
Hinh (2)

Ta c6 thé thay dién tic S gan bang tong dién tich
15 hinh chit nhat

- Néu chia doan [2, 5] thanh 30 doan béng nhau thi
dién S duoc chia twong tng thanh 30 hinh chir nhat
nhu hinh hinh (3)
> middlebox(sin(x”2+x-1)-cos(x*2-x+1)+2,x=2..5,30);

Equipment with new general education program, Volume 2, Issue 313 (May 2024)
ISSN 1859 - 0810

Hinh (3)
- Néu chia doan [2, 5] thanh 60 doan bé‘lng nhau thi
dién S duoc chia twong ung thanh 60 hinh chlr nhat
nhu hinh hinh (4)

> middlebox(sin(x*2+x-1)-cos(x*2-x+1)+2,x=2..5,60);
4_

U3 25 3 35 4 45 &
X

Hinh (4)

Nhu vay cang chia nhd doan [2, 5] thi dién tich S

cang gan bang tong dién tich ctia cic hinh chit nhat.
Xuét phat tir y tuong tinh gan dung bang cach

chia nho hinh roi cong lai ¢ trén, khai ni¢ém tich phan
xé4c dinh cho cac ham s6 mot bién s6 do nha toan hoc
nguoi Puc tén 1a Bernhard Riemann dé xuét va hoan
chinh boi nha toan hoc phap Darboux.da ra doi.

b) Phin hoach cia [a, b]

Cho [a, b] 1a mdt doan trong R. Mdt phan hoach

cua [a, b]

Lamdt sy phan chia doan do6 thanh n doan nho boi
cac diém chia 1an lugt 1a:

Xp=a<x <x,<..<x,=b

z R Xos Xy s Xy seeeis X s 1 , <A .
Cac diém “o>"1>72>>%n oo 13 cadc di€m chia
cua phan hoach [1

d([1 )={g&x x, —x,_,| goila dd dai ciia phan hoach

[]. Ho tét ca cac phan hoach cua [a, b] duoc viét 1a
S[a,b] .

¢) Lap tong tich phan Riemann

cho ham f'(x) x&c dinh duong trén doan [a, b] va
mot phan hoach [] cua [a, b]bdi cac diém chia

Xy=a<x <x,<..<x,=b.

Trén mdi doan chia [xk =X, ], 1<k<n chontuyy

Téng S, (&8,) =2 £ ()b 3|
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goi 1a tong tich phan Riemann cua f(x) img v6i phan
hoach [] va céac diém chon ¢, 1 < k < n. Khi phan
hoach [] cung cac diém chia thay doi ta dugc ta dugc
mot ho cic S (khong dém duorc).

Ta nodi ho cac tong trén c6 gidi han C € R khi
d(J]) — 0 hay n —» oo va viét

d(ll‘[i)r?ao S, (51 S ) = d(]l'li)r?ao;f(ék )'lxk _xkfll =S
hay limS,=S (2)

néu Ve>0,35>0:v[[e3[ab].d([] )<

thi |S, -S|<e¢

V6imoi cach chon &, 1 <k <n.

d) Dinh nghia: Néu gioi han (2) ton tai hitu han ta

noi S la tich phan xdac dinh hay tich phdn Riemann cua
ham f (x) trén doan [a, b] va viét la
b

S = I f (x)dx

Ham f (x) khi do goi la kha tich Riemann hay don
gian la kha tich.

Chay: f(&)-]x, —x.|chinh la dién tich hinh chi
nhat ¢6 do dai 2 canh 1a |x, —x,_,|va £ (&)

S, = ka (& )-]x = x| 1a tong dién tich n hinh chit
=1

nhat Gng véi phan hoach chia [a, b] thanh n doan
thing.

Nhu vay tu tuong chinh cua tich phan la chia
nho cac khai niém nhu “phén hoach”, “tinh téng” va
“chuyén qua gi¢i han”. Hiéu rd tu tuéng cta tich phan
s& giup SV biét van dung sang tao tu tuong do vao
vic tinh dién tich ctia céc bai toan thuc té.

2.3.Vi du tinh dién tich cdac hinh

Iz

Céc hinh trén khong phai 1a cac hinh d biét cong
thace tinh dién tich. Véan dung tu tuong cua tich phan
Riemann SV ¢6 thé biét cach tinh gan dung bang cach
chia hinh da cho thanh cac hinh chit nhat va hinh tam
giac, hinh thang, roi cdng cac dién tich hinh chir nhat,
hinh tam giac,hinh thang lai ta c6 s6 do gan dung cua
dién tich hinh can tim.

Tuy nhién sau khi hoc xong dinh nghia tich phan
xac dinh va cong thirc Newton- Leibnitz thi ta co thé
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giai toan tim dién tich cta hinh gi6i han boi do thi ciia
ham s0 f(x) , truc hoanh va cac duong thang x=a; x=b
mot cac dé dang va chinh x&c qua viéc tinh tich phan

S=j.f(x)dx

Vidu 1: Tinh dién tich cua hinh giéi han boi dd thi
ctia ham so f'(x) = x?, truc hoanh va cac duong thang
x=0; x=1

‘ 1
S= _[ xldx=—
. 3
Vi du 2: Tinh dién tich cua hinh gi6i han béi do thi
L x 1 \ . .
cia ham s6 f (x)zzxz, truc hoanh va cac duong

thrflng x=-5; x=5

5
S = 2jlx2dx:125/3
12

3. Két luin

Dé toan hoc gan hon va d& ap dung hon trong thyc
té cudc song va trong cong viée ciia mdi SV khi ra
truong, thi khi day cac khai niém triru tugng va kho
nhu khai niém tich phan xac dinh, giang vién can biét
str dung cac cong cu ciia cong nghé thong tin nhu phin
mém Maple dé hd tro bai giang. Hinh anh tryc quan
va sinh dong s& giup SV hiéu duoc y nghia va vai tro
ctia khai niém mot cach tong quat hon va dé dang hon.
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