SU DUNG MAPLE TRONG HINH HQC SO CAP
Phan Pirc Chau

N6i chung MAPLE khong thé dung lam cong cu dé ching minh trong Hinh hoc, béi vi khi gan
cac toa do tong quat cho cac diém, ta co qua nhiéu tham sb can dat diéu kién. MAPLE chi ding
dé chirng minh trong cac truong hop cu thé. Tuy nhién, trong mot mot s6 bai toan ta ciing c6 thé
sir dung MAPLE dé chirng minh tong quat duoc.

. Sir dung MAPLE chirng minh dinh Iy trong truwong hop cu thé

1. Vidul

Dinh Iy (Puong tron Euler)

Trong mét tam gidc bat Ky, chin diém sau nam trén mét dwong tron: 3 chdan dwong cao, 3 trung
diém cdc canh, 3 trung diém doan thang néi dinh Véi truec tam.

Duwong tron nay co tén Puong tron Euler.
Chon mét tam giac ABC c6 toa d6 cu thé, chang han A(2,4), B(0,0), C(7,0). V& duong tron (c) di
qua chan 3 duong cao. Sau d6 ching minh 6 diém con lai nam trén (c). Pinh 1y dugc ching
minh. Cac toa d6 dinh dwoc chon tiy ¥, sao cho 3 diém d6 khong thang haang.
B6 sung thém bang hinh v& minh hoa.
Gd cac 1énh sau (Nhan Enter sau cac 1énh):
> vrestart : with(geometry) :
triangle(T, [ point(4, 2, 4), point(B, 0, 0), point(C, 7,0)1]) :
midpoint(M1, B, C) : midpoint(M2, C, A) : midpoint(M3, A, B) :
orthocenter(H, T) :
altitude(AHI, A, T, HI) : altitude(BH2, B, T, H2) : altitude( CH3, C,
T, H3) : circle(c, [HI, H2, H3]) :
midpoint(N1, A, H) : midpoint(N2, B, H) : midpoint(N3, C, H) :
draw([ T (color = blue), ¢, H1, H2, H3, H], axes = none, printtext

= true, title ='Duong tron di qua chan ba duong cao');
"Kiem tra cac diem con lai nam tren duong tron nay";

Duongfrondi guachanba duongeac

cenfer_o




]

"Kiem tra cac diem con lai nam tren duong tron nay'

if IsOnCircle(M1, c) = true then print('M1 € ¢') end if;
Ml € ¢

if IsOnCircle(M2, c) = true then print('M2 € c') end if;
M2 € c

if IsOnCircle(M3, c) = true then print('M3 € ¢') end if;
M3 € ¢

if IsOnCircle(N1, ¢) = true then print('NI € ¢') end if;
NI € ¢

if IsOnCircle(N2, ¢) = true then print('N2 € ¢') end if;
N2 € ¢

if IsOnCircle( N3, c) = true then print('N3 € ¢') end if;
N3 € ¢

dsegment(AHI, A, HI) : dsegment(BH2, B, H2) : dsegment(CH3, C,
H3) : dsegment(AMI, A, M1) : dsegment(BM2, B, M2) :
dsegment(CM3, C, M3) : draw([ T (color = blue), c, H, HI, H2,
H3, NI, N2, N3, M1, M2, M3, AHI(color = green), BH2(color

= green), CH3(color = green), AM1(color = brown), BM2(color
= brown), CM3(color = brown) |, printtext = true, axes = none,
title =DUONG TRON EULER');

DUONG TRON EULER

2. Vidu2

Dinh Iy FEUERBACH:

Puong tron Euler tiép xiic voi cac dwong tron ni tiép va bang tiép

Poan lénh dau:

Cho tam gidc ABC, v& dudng tron ndi tiép tam H, cac duong tron bang tiép tam I1, 12, I3 va
duong tron Euler tim X. Kiém tra sy tiép xuc cta dudng tron Euler véi cac dudng tron trén.
MAPLE khing dinh cac diéu néu trong Dinh 1y.




> restart : with(geometry) : triangle(T, [ point(4, 0, 0), point(B, 2, 4),
point(C,7,0)]) :

incircle(inc, T, 'centername' =1I) :

excircle(obj, T, [exI(11), ex2(12), ex3(13)]) :

EulerCircle(ec, T, 'centername' =X ) :

if AreTangent(ec, inc) = true
then print( "‘Duong tron Euler tiep xuc voi duong tron noi tiep ")
end if;

if AreTangent(ec, exl) = true
then print( "Duong tron Euler tiep xuc voi duong tron bang tiep goc
A’) end if; ;

if AreTangent(ec, ex2) = true
then print( "Duong tron Euler tiep xuc voi duong tron bang tiep goc
B’) end if; ;

if AreTangent(ec, ex3) = true

then print( "Duong tron Euler tiep xuc voi duong tron bang tiep goc
C’) end if; ;

Duong tron Euler tiep xuc voi duong tron noi tiep
Duong tron Euler tiep xuc voi duong tron bang tiep goc A
Duong tron Euler tiep xuc voi duong tron bang tiep goc B

Duong tron Euler tiep xuc voi duong tron bang tiep goc C

Poan Iénh tiép mo ta bang Hinh v&.

> draw([inc(color = blue), ec(color =red), exl(color = black),
ex2(color = black), ex3(color = black), T (color = blue), line(a,
[B, C1), line(b, [4, C]), line(c, [4, B]) ], filled = false, printtext
= true, scaling = constrained, title = "Dinh ly Feuerbach")

Dinh Iy Feuerbach
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Pudng tron Euler (mau do) tiép xtic véi dudng tron ndi tiép (mau xanh) va cac dudng tron bang
tiép (mau den).



I1. Sit dung MAPLE chitng minh dinh 1y trong triong hep tong quat

1. Phin mém MAPLE tinh toan duoc trén sb, dic biét trén cac ky tu (symbolic). Vi vay co thé sir
dung MAPLE dé chirng minh mét 6 bai todn Hinh hoc.

Mudn vay can phai xét trong mot hé toa do.

Chang han: Cho tam giac ABC,... can chitng minh mét diéu gi do.

Ta chon hé toa do vudng goc Oxy va phdi cho cdc toa dé tong quat cia 3 dinh A(X1, y1),

B(X2,Y2), C(X3,Y3), kém theo cdc diéu kién d@é A, B, C khéng ciing nam trén mét dwong thang.

Dua trén céc tham sd nay ta tién hanh giai quyét bai toan dat ra.

Xét mot truong hop dé xem MAPLE di lam gi.

Cho 2 diém A, B. Kiém tra xem mét diém thar 3 ¢6 ndm trén dudng thang qua A, B khong?

G0 cac 1énh sau:

> restart :

with(geometry) :

assume(a # b) :

assume(c #* d) :

point(A4,a,c) :

point(B, b, d) :

> line(l, [4, B]) :

Ta gia dinh cac diém duoc cho nhu sau: A(a, ¢), B(b, d) trong d6 gia thiéta # b va ¢ # d.

Xay dung duong thang (1) di qua A va B. MAPLE thiét lap phuong trinh duong thiang nay theo

cong thuc:

= *)
, . b—a d—c , .

Khi cho diém méot dieém tha 3, MAPLE sé€ thay toa d6 cua diém d6 vao (*) va cho két qua true

hoac false

Chang han:

<
Q

>p0int(M, atb) (ctd) ):

2 ’ 2
IsOnLine(M, 1);
true
Truong hop nay: M nam trén (1)
Cho diém P(a,d)
> point(P, a, d);

IsOnLine(P, [);

false
Trudng hop nay P khong nam trén (1).
Cho diém N



>p0im(N, (a+b) (c+d) J:

3 ’ 3
IsOnLine(N, 1);
IsOnLine: hint: unable to determine if (-d+c)*(1/3*a+1/3*b)+(b-a)*(1/3*c+1/3*d)+d*a-c*b is
Zero
FAIL
MAPLE tra 16i FAIL vi khong xac dinh dwoc biéu thire néu trén c6 bang 0 hay khong.
Biéu thirc trén 1a gi?
MAPLE lay vé phai trir di vé trai ciia phuong trinh (*) va thay toa d6 cia diém N vao. Khi do

(§+g)—c (%+§)—a _ (§+§)(b—a)—(§+§)(d—c)—c(b—a)+a(d—c) _ (g+§)(—d+c)+(§+g)(b—a)+ad—cb
d—c b-a (b—a)(d—c) a (b—a)(d—c)
Biéu thirc trén chinh 1a tir s6 va MAPLE khong biét biéu thirc d6 ¢ triét tiéu hay khong.

C6 qua nhiéu diéu kién dit ra cho cac tham sb can xét dén.

Tuong tu khi cho 3 diém khong thang hang, c6 cac toa do tong quat. Ta v& dugc mot dudng tron
di qua 3 diém d6. MAPLE lap phuong trinh dudng tron theo cac tham sd trén.

Cho mot diém tha 4, MAPLE thay toa do cua diém d6 vao phuong trinh dudng tron dé biét
diém nay c6 nam trén duong tron hay khong. . ...

2. Tuy nhién véi s6 tham s6 it, ta c6 thé ding MAPLE dé chting minh tong quat dugc.

Sau déy, ta st dung MAPLE dé chtng minh dinh 1y sau:

Dinh Iy:

Trong mét tam gidc ba diém: truc tdm, trong tam va tam dwong tron ngoai tiép thang hang.
Chung minh:

Nhu cach thuong nodi “Khéng lam giam tong qudt, ta gia sir tam gide ABC c¢6 dinh A(a,b) véi
b>0, dinh B(0,0), dinh C(c,0) vai c>0".

Két qua nay cé duoc nho thuc hién cac phép bién ddi: tinh tién, quay va lay ddi xung.

Tam giac duoc xét co dinh B 1a gbc hé toa d, canh BC nam trén Ox va dinh A nam phia trén
truc hoanh. Viéc nay lam giam bét cac tham sb khi xét.

G0 doan Iénh sau: (Do 1a toan bd bai Chtirng minh)

restart : with(geometry) :

assume(b > 0) : assume(c > 0) :

triangle(T, [ point(A, a, b), point(B, 0, 0), point(C, ¢,0)]) :

orthocenter(H, T) :

centroid(G, T) :

circumcircle(c, T, 'centername'= Ol ) :

AreCollinear(G, H, Ol);

Tam gidc ABC c6 truc tim H, tAm dudng tron ngoai tiép O1, trong tim G.



MAPLE xac dinh céc toa d6 cua H, O1, G theo cac tham s a, b, c.
Nhan Enter lién tiép.
Lénh cudi MAPLE khing dinh G, H, O1 thing hang.
AreCollinear(G, H, Ol);
true

Dinh ly dugc chang minh.

Mudn c6 mot hinh v& minh hoa, can cho a, b, ¢ cac gia tri cu thé.
Thuc ra 4 diém: tim duong tron Euler, G, H, Ol cung nam trén mot duong théng :
GO doan Iénh sau (Choa=2,b=4,c=7).
> restart : with(geometry) :
triangle(T, [ point(A, 2, 4), point(B, 0, 0), point(C, 7,0)]) :
orthocenter(H, T) :
centroid(G, T) :
circumcircle(c, T, 'centername'= Ol) :
EulerCircle(ec, T, 'centername' = Euler) :

if AreCollinear(O1, H, G) = true
then print( 'Ba diem: truc tam H, trong tam G va tam duong tron
ngoai tiep Ol thang hang") end if;
Ba diem: truc tam H, trong tam G va tam duong tron ngoai tiep O1

thang hang

Poan Iénh tiép sau kiém tra tim duong tron Euler nam trén O1H, sau d6 cho Hinh vé& minh hoa
line(l, [Ol1, H]) : IsOnLine(Euler, [);
true

draw([ T (color = blue), c(thickness =2, color = green), ec, Ol,
[(color = brown), Euler, H, G|, printtext = true, title
= "Truc tam H, trong tam G, tam duong tron ngoai tiep Ol va tam
duong tron Euler thang hang ")

Truce fam H, frong fam G fam duong fron ngoal figp O va fam duong
fron Buler thang hang




