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TOM TAT

Maple la mdt hé théng tinh toan trén cac biéu thirc dai sé va minh hoa toan hoc manh
mé do mo6t nhdom cac nha khoa hoc ctia Canada thuéc trweong dai hoc Warterloo lam ra. Maple
cung cap nhiéu codng cu trwc quan, cac géi 1énh tw hoc gan lién véi toan phd théng va dai hoc.
Bai bao nay trinh bay chrong trinh toan hoc béng phan mém Maple dé phan tich qua trinh giai
bai toan tim cécdiém cb dinh cta ho dwong cong. Twr d6 ap dung gidi mot sé bai toan da ng
nay.

ABSTRACT

Maple is a calculating system about algebraic expressions and efective mathematical
illustrations made by a group of Scientists of Warterloo University, Canada. Maple provides a lot
of picturial tools and instructions for solving mathematical problems for Students at High schools
and Universities. This paper presents a new approach in solving the problem of fixed points of
curve family with the help of a program written with the Maple software. This program is then
applied to the solutions to some problems of this form.

1. Pit van dé

Céc bai toan lién quan &n khao sat ham s trong chuong trinh mén Toan trung
hoc phd thong 12 mot chit d& quan trong va thuong xuét hién trong cac ky thi. Véi
nhitng tinh ning ctia phan mém Maple va dic tinh mon hoc t6i lya chon Bai toan tim
diem co dinh ciuia ho duong cong d¢ gidi thi¢u trong bai bao nay.
2. Bai toan
Cho ho dwong cong phu thuc tham sé (c,):y=f(x;m). Tim Wt cd cdc diém cé dinh
ma hg duong cong (C,,) ludn di qua véi moi m.
Phwong phap:
Biéu dién phuong trinh ham sb duéi dang phwong trinh da thie an m:

a(xyym'+a _ (xy)ym" T+ +a(xy)=0
biém A(X,, ¥,) 1a diém 6 dinh cua ho dudng cong (C,,) khi va chi khi
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A(xy, Y,) €(C,,), YM

& a, (X, yo)mn +a, _ (% yo)m” 1+ ap(Xp, Yo) = 0,¥Y m.
S ay(Xp, Vo) = a, _ (Xp: Yo) T -+ = ap(Xpr Yo) = 0

3. Chwong trinh todn hoc gii bai toan tim cic diém c¢6 dinh ciia ho dwong cong
Maple |a ndt ngdn ngir lap trinh hudng thu tuc (procedure). Ché do thu tuc
duoc thyc hién bang cach dong g6éi mot day céc Iénh xur li cung mot cong viéc vao mot
tha tuc duy nhét, sau d6 chi can goi thu tuc nay va Maple tu dong thuc hi¢n céac Iénh co
trong chu trinh d6 mot cach tuan tw va sau d6 tra lai két qua cudi cung.
Muc nay gi6i thiéu mot sé 1énh co ban cua Maple va trinh bay thi tuc giai bai toan tim
di€ém co dinh ctia ho dudong cong.
3.1. Lénh nhép, xudt div liéu
- Ham readstat: Hién ctra s6 nhap dir lidu tir ban phim.
- Ham print(datal, data2, ...): Hién thi dit liéu ra man hinh.
> Luu y: Xau ky ty dat trong dau *...".
3.2. Xay dung thii tuc trong Maple
Thu tuc 1a chuong trinh duoc truy Xuét thong qua dinh danh. Thu tuc co thé dugc tao
lap, bién dich, dugc nap vao bd nhd dé su dung.
3.2.1. Khai bao thu tuc
procedure_name:=proc(parameter_sequence)
[local local_sequence]
[global global_sequence]
[optios options_sequence]
statements_sequence
end;

Trong do: - procedure_name la tén thu tuc.
- parameter_sequence |a ddy céc tham sb truyén cho thi tyc.

- local local_sequence la ddy cac &i cuc bd, chi c6 gia ti su
dung trong pham vi thu tuc.

- global global_sequence 1a ddy céc &i toan cuc, c6 gia tri sir
dung trong va ngoai pham vi thu tuc.

- optios options_sequence la day cac tuy chon cho thu tuc.

- statements_sequence la ddy céac cau Iénh cua thu tuc.

w Chwong trinh gidi bai toin tim tit ca cic diém c6 dinh ma ho dwong cong (C )
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y = f(x,m) ludn di qua véi moi m

> restart;

> proc_dcd:=proc( ) # Thui tuc tim diém cé dinh ciia ho dwong cong

local f, pt, pt_1, hpt, i, k, sys:

global global_f:

f:=readstat("f="):

global_f:=f:

print('Bai toan’);

print("Tim tat ca cac diem co dinh ma ho duong cong (Cm) luon di qua voi moi m’);
print(y=f);

0] ] (R Bal gidi.....cc.ccooveeiiiiie ),

print("Phuong trinh ham so duoc viet lai:’);

pt:=collect(numer(f)-y*denom(f),m): print(pt=0);

k:=degree(pt,m):

print("Goi A(x_0,y_0) la diem co dinh cua ho duong cong (Cm)’);

print("Khi do A(x_0,y_0) thuoc (Cm), voi moi m’);

print("Khi va chi khi phuong trinh:);

pt_1:=eval(pt,[x=x_0,y=y_0]): print(pt_1=0," voi moi m’);

print("Khi do toa do diem co dinh ma ho duong cong (Cm) luon di qua voi moi m la
nghiem cua he phuong trinh:);

sys:=coeff(pt_1,m,0)=0:

forifrom1tokdo

sys:=(sys,coeff(pt_1,m,i)=0);

end do: hpt:={sys}: print(hpt);

print("Giai he phuong trinh tren ta duoc:);print(solve(hpt,{x_0,y_0}));
print("Vay toa do diem co dinh ma ho duong cong (Cm) luon di qua voi moi m la:");
print(solve(hpt,{x_0,y _0}));

print("Minh hoa bang do thi:’);

with(plots):

animate(plot, [f, x =-10..10,y=-10..10, color=red, title="Ho duong cong (Cm)"],
m =-3..3, trace=8, frames=50);

end:

# Két thiic chwong trinh

3.2.2. Luu va nap thu tuc

Viéc nap thi tuc bang cach mé chuong trinh ngudn, dua con tré dén thu tuc gd ENTER,
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c6 nhiéu han ché. Maple cho phép luu va nap thu tuc dé sir dung mot cach thuan tién
nhu sau:

= save proc_dcd, "\thu_tuc.m" :
3.2.3. Sur dung chwong trinh

Vi du: Tim tdt ca cdc diém cé dinh ma ho dwong cong (Cp)y= % ludn di
qua voi moi m.
> proc_dcd(); # Nhan ENTER mdét cira sé hién ra, ta nhdp vao ham sé f tir ban phim
Bai todn
Tim tat ca cac diem co dinh ma ho duong cong (Cm) luon
di qua voi moi m

:x2+mx—2
mx—1

Phuong trinh ham so duoc viet lai:
x—yx)ym+x>—2+y=0
Goi A(x 0,y 0) la diem co dinh cua ho duong cong (Cm)
Khi do A(x 0,y 0) thuoc (Cm), voi moi m
Khi va chi khi phuong trinh:
xX0—y 0x 0)ym+x 0>°—2+y 0=0, voi moim
Khi do toa do diem co dinh ma ho duong cong (Cm) luon
di qua voi moi m la nghiem cua he phuong trinh:
{(x 0—y 0x 0=0,x 0> —2+y 0=0}
Giai he phuong trinh tren ta duoc:
(x 0=0,y 0=2y,¢x 0=1,y 0=1},{x O0=-1,y 0=1}
Vay toa do diem co dinh ma ho duong cong (Cm) luon di
qua voi moi m la:
(x 0=0,y 0=2y, (x 0=1,y 0=1},{x 0=-1,y 0=1}
Minh hoa bang do thi:
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Ho duong cong (Cm)
m = 3.0000

LA

Sau khi nHip vao ctra s6 ham sé f, nhin OK chuong tinh s cho ta bai giai, click ¢
khung dd thi xuét hién mét thanh cong Cu trén man hinh c6 dang

Taul Math Or awing Plat Hida

1403 b Bownroee [ b om0 |fE] A @Y

+ Chlng ta nhan nut play ( [33') dé xem su bién ddi ctia dd thi. PO thi s& minh hoa 5 cac
di€m co dinh ctia ho dudong cong.

+ Muén dimg lai & giai doan nao ta chi can nhan nut stop ( L )

4. Két ludn

Bai bao nay d trinh bay céc bidc co b an giai bai toan tim cac diém cd dinh cta ho
duong cong bang chuong trinh toan hoc Maple. Chuong trinh da minh hoa dugc do thi
cua ho duong cong, giup ta thay dugc toa d cac di€ém c6 dinh mot cach truc quan.
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