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VA TICH PHAN VOl Sl/ HO TRg CUA PHAN MEM MAPLE 

1. DiU: van de 
D<;~y iwc Ia ho<;~t a()ng giao vien (GV) to chuc, dieu 

khien ho<;~t d()ng h<;>c t~p cua h<;>c sinh (HS), qua a6 hlnh 
thanh a ngvoi h<;>c nhung tri thuc, kl nang moi. M()t 
trong cac phliO'ng phap d<;~y hQC toan tich eve Ia d<;~y hQC 
kham pha. GV t<;~o ra nhung tlnh huong de HS w kham 
pha ra tri thuc, kl nang moi cho bim than. D<;~y h<;>c kham 
pha CJ m()t so n()i dung se phat huy ali<;jc tinh tich eve 
khi c6 st,t tr<J giup cua cong ngh$ thong tin n6i chung 
va phan mem Maple n6i rieng. Trong bai vil~t nay, chung 
toi ava ra m<?t so ho<;~t a<?ng HS w kham pha tri thuc, kl 
nang trong d<;~y hQC nguyen ham va tich phan VOi Sli ho 
tr<;j cua phan mem Maple. 

2. Khai ni~m d~y h<;~c kham pha 
Theo Bruner, vi$c hQc t~p kham pha xay ra khi cac 

ca nhan phai sU' dt,mg qua trlnh tv duy de phat hi$n ray 
nghla cua aieu gl a6 cho ban than hQ. De c6 aV<Jc aieu 
nay, ngvoi h<;>c phili ket h<Jp quan sat va rut ra ket lu~n, 
thVc hi$n so sanh, lam ro y nghla so li$u de t<;~o ra m()t 
sl,{ hieu biet moi ma hQ chua Wng biet trlioc d6. GV can 
co gang va khuyen khich HS w kham pha ra cac nguyen 
li, ca GV va HS phai hoa nh~p trong qua trlnh d<;~y h<;>c. 
Trong d<;~y h<;>c kham pha, nhi$m vt,~ cua ngvoi d<;~y Ia 
chuyen tai CaC thong tin can hQC theo m()t phliO'ng phap 
phu h<;jp voi kha nang hieu biet hi$n t<;~i cua HS. Giao 
trlnh ding can dt1<;1c xay dVng theo hlnh xoay oc de HS 
xay dVng kien thuc moi tren CO' Sd nhung n()i dung aa 
hQC. Tuy nhien, ong cung khang ajnh rang: Vi$c d<;~y hQC 
kham pha khong phai Ia HS W kham pha tat ca cac du 
li$u thong tin, ma hQ kham pha ra sv lien quan giua cac 
y tvong va cac khai ni$m bang each sU' dt,~ng nhung cai 
da h<;>c. J. Bruner da chi ra bon If do cho vi$c sU' dt,~ng 
phVO'ng phap nay, bao gom: Thuc day tV duy; phat trien 
a()ng IVc ben trong hO'n Ia tac a()ng ben ngoai; hQC each 
kham pha; phat trien tri nhd [1]. 

3. Giai so' h.to'c ve 
3. 1. f)~i Cu'o'ng ve Maple 
Maple dli<;jc Truong D<;~i hQc Tong h<;jp Waterloo cua 

Canada xay dVng va alia ra ian dau tien vao nam 1980. 
Sau nhieu ian cai tien cho den nay, Maple aa c6 phien 
bim Maple 18. 

Maple au dap ung cho m<;>i tinh toan so va d~c bi$t 
tfnh toan tren cac kf hi~u toan hQc. Vi$c sU' dt,~ng Maple 
tliO'ng doi don giim, ttJO'ng tac giua ngvoi va may kha 
thu~n ti$n. Cau hlnh may khong can ion. Ngoai cac tinh 
nang nay, Maple cung c6 the sU' dt,~ng nhv m()t ngon ngu 
l~p trlnh. Vu diem cua Maple Ia c6 rat nhieu ham khac 
nhau a m<;>i linh vvc (tren 2500 ham) nen vi$c l~p trlnh 
tren Maple don gian hon rat nhieu so voi cac ngon ngu 
l~p trlnh khac nhv Pascal. (#,Visual Basic, ... 

3.2. Ccic diu l~nh ve Maple sU' d~:~ng trong bai viet 
Cu phap tlm nguyen ham cua ham so f(x): 
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> lnt(f(x),x); int(f(x),x); 
Cu phap tinh tich phan cua ham so f(x) 
> lnt(f(x),x=a .. b); int(f(x).x=a .. b); 

h 

L$nh nay dung de tinh tich phan c6 d<;~ng: J f(x). 

SU' dt,mg phan mem Maple phat hi$n nhung thUQC 
tinh O~C trling qua cac bai toan Cl,l the, tlt 00 de xuat 

cac tinh chat, cac bai toan, cac khai ni$m tong quat tren 
co sd nhung a~c trling rieng bi$t da kham pha. Trong 

d<;~y hQC cac ajnh ii, cac tfnh chat ve nguyen ham va tich 
phan, GV alia ra cac kien thuc va phuong phap tinh. 

Thong qua m<?t so vi dt,~ ct,~ the, GV cho HS tl,f kham pha 
cac d~c trling khac nhau cua doi tli<;jng mlnh muon to 
chuc d<;~y hQc. HS dt1<;1c khuyen khich khai quat W vi dt,~ 

ct,~ the de dt! doan m<?t so ajnh li, tinh chat (vi$c chung 
minh cac ajnh li, tinh chat aa dl,t aoan chung toi khong 
trlnh bay trong bai viet nay). 

VI nm 

J( ~ + l}x 
Trude het, sU' dt,~ng Maple de tinh nguyen ham: 
> f:=sqrt(x)/2+2/sqrt(x); 

f :=!_-Jx + _3_ 
2 Fx 

> int(f,x); 

2_-Jx(x + 12) 
3 

V~y J[ ~ + !ix }x = ~x~ + 4~ + C (1) 

Tiep tl!c su dt,mg Maple de tfnh nguyen ham: 

J~ dx 

> int(sqrt(x)/2,x); 

1 3/2 
-X 
3 

V~y J'7 dx =~x312 
+C1 (2) 

Su dt,mg Maple de tfnh nguyen ham: 



J1dx 

> int(2/sqrt(x),x); 

4Fx 

V~y f 1 dx = 4-[; + C2 (3) 

HS so sanh ket qua (1 ), (2) va (3), nh~n thay, cac ham 

•' f( ) Fx ' ( ) 2 I"' A ' ... ' so . x 2 va g x = Fx 1en t1,1c tren cac m1en xac 

djnh cua chung thl: 

J(Fx + _2_}x = f Fx dx + f _2_dx; 
2 Fx 2 Fx 

,JJ; lJ' J2 fdx va ~x =- -vxdx; 1 dx= 2 1 . 
2 2 'VX 'VX 

Khi d6, HS tl! kham pha dLIQc: "Nguyen ham cua 
tong bOng tong cdc nguyen ham, nguyen ham cua tfch 
m¢t so vai ham so bOng tfch cua so vai nguyen ham cua 
hamsoao': 

Til d6, hlnh thanh dl/ doan ve tfnh chat CCI ban cua 

nguyen ham: Neu f, g Ia hai ham so lien we tren X thl: 

a) f[f(x) + g(x)]dx = J f(x)dx + J g(x)dx; 

b)VaimQisothljc k -:F 0 taco Jkf(x)dx kff(x)dx. 

4.2. Hinh thimh cong thuc toan 
Phat hi~n, de xuat nhung gia thuyet, dlf doan cac 

tfnh chat, d~c diem cua cac doi tLIQng qua moi quan h~ 
giua cac yeu to, HS biet each sang t<;w nhung ket qua mai 
W cac ket qua da c6. SU' d1,1ng phan mem Maple tfnh tfch 
phan de giai bai toan, W ket qua cua mi;>t so bai toan HS 
kham pha hlnh thanh cong thuc toan. Qua quan sat, dung 
m9t so thao tac tLI duy nhutuong tl! h6a, khai quat h6a, ... 
vai slj trQ giup cua ph an mem Maple, HS kham pha hlnh 
thanh dlf aocin m9t so cong thuc toan W chuoi cac bai 
toan c6 cung each giai (o day chung toi cung khong trlnh 
bay vi~c chung minh cac cong thuc da dlf doan). 

Vi d~;~l: Xet chuoi cac bai to an sau: 

Bai toan 1 :Tfnh di~ntfch cua hlnh tron x 2 + / R 2 

Bien aoi x 2 + / R2 <=> y = ±~R2 -x2 

2 

Do a6, di¢n tfch hinh tron S = 4 f .J R 2 
- x 2 dx 

Tfnh tfch phan tren phan 
mem Maple: 

> f:=sqrt(RA2-x1'2); 

f:=4~Rz -x2 

> 4*abs(int(f,x=O .. R)); 

TC I R 12 

Tu ket qua cua bai toan 

0 

nay, HS hlnh thanh dlf doan c6ng thuc tfnh di~n tfch 

hlnh tron Ia s = rcR 2
. 

Bai toan 2: Tinh di~n tich 

cua hlnh phang gioi h9n boi elip: 

X
2 l 

2 + 2 =l(a>b>O). 
a b 

TLICing tl! each giai tren: 

Bienaoi 

x
2 l b 122 

-+-=1<=>y=±-\la--x- (a>b>O) 
a 2 b2 a 

Do a6, di¢n tfch hinh e/ip S = 4~ f .J a2 
- x 2 dx 

ao 

Tfnh di~n tfch cua hlnh phang tren phan mem 

Maple: 
> f:=(b/a)*sqrt(aA2-xA2); 

f:=b~ 
a 

> 4*abs(int(f,x=O .. a)); 

rrlbal 
Tu ket qua cua bai toan nay, HS hlnh thanh dlf doan 

c6ng thuc tfnh di~n tfch hlnh elip Ia S = rcab. 

Tuong tlf, cac bai toan phang tren day, ta c6 m9t so 

bai toan trong khong gian: 

Bai toan 3: Tfnh the tfch hlnh cau ban kfnh R. 

Trong m~t phang Oxy, 
xet hlnh phang (H) gioi h9n 
boi nva duong tron tam 

0 ban kinh R c6 phuong 

trlnh y = ~R2 - x 2
, tr1,1c 

hoanh Ox. Quay hlnh phang 

(H) quanh tr1,1c hoanh ta thu 

duqc hlnh cau ban kfnh R. 
Tfnh the tfch hlnh cau tren phan mem Maple: 

> V:=Pi*lnt(RA2-xA2,x=-R .. R);V:=value(V); 

V := rc(1R (R 2
- x

2
)dx J 

V :=~rcR 3 
3 

Khi d6, c6ng thuc tfnh 

the tfch hlnh cau duqc dlf 

doan Ia: 

V =~rcR3 
3 

Bai toan 4: Tfnh the tich hlnh ch6m cau ban kfnh R 

va chieu cao h. 

Trong m~t phang Oxy, xet hlnh phang (H) gioi 

(Xem tiep trang 57) 
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