HINH HQC GIAI TiCH TRONG MAT PHANG.
GOi Iénh: > with(geometry);
0. Mét s6 ham chung.
01) Ham dat tén cho cac truc toa do.
*Pat tén cho truc hoanh (truc ngang):
Cl phap: > EnvHorizontalName := "x":
wTa co thé dat tén cho cac truc theo ¥ mudn. O 1énh trén ta d3 dit tén cho
truc hoanh la “x’.
*Dat tén cho truc tung (truc doc):
Cl phap: > _EnvVerticalName := "y~:

0.2) Ham xdc dinh toa dé ciia mét diém M.

*Néu cic truc toa do d duoc dinh nghia (dat tén) thi ding cu phap:
Cu phép: > coordinates(M);

*Néu céc truc toa dd chuwra dwoc dinh nghia (dit tén) thi dung cu phap:
Cu phép: > coordinates(M, [x,y]):

Trong d6: - X, y la tén cua hai truc hoanh va tung theo tha tu d6 (Ta co
thé dat tén khac theo y muén).

0.3)Ham tinh hoanh dé va tung dé cia mét diém M.
*Ham tinh hoanh do:

Cu phép: > HorizontalCoord(M) ;

*Ham tinh tung do:

Cu phap: > VerticalCoord(M);

0.3) Ham trich(trd lai)tén cac diém mut ciia mét doan thang, doan thang
dinh hudng ; cac dinh mot tam gide, mét hinh vuong.
Cu phép: > DefinedAs(obj);

Trong d6: -obj 1 tén cua cac dbi tuong noi trén (doan thang,...).

0.4) H&m mo ta chi tiét mor doi neong (obj), mét tap hop(diém), hodc tdp
hop cdc doi tuwong.
Cu phép: > detail(obj);

Két qua tily theo ddi tugng, sau day 1a mot sé dang két qua hay gap:
- t&n caa ddi teong (name of object);

- thé loai (dang) ctia ddi twong (form_of object); point2d , line2d,
triangle2d , circle2d,.

- toa d6 cua diém (coordmates of point), tap hop diém;

- phuong trinh cua ddi twong (dudng thang, dudng tron);
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0.5) Thi tuc ‘map’ tdc déng mét ham (func) 1én mét tdp hop cac doi twong

(objs).
CU phép: > map(func, objs);

] ] ----000----
1. Diém trong mat phang.
Xéc dinh diém A c6 toa dd A(a;b).
C0 phap: > point(A, a, b); hoac > point(A, [a,b]);.
Vi du:
bé xé4c dinh diém A(L-3) talam nhu sau:
>with(geometry):

>point(A,1,-3);
A

Pé kiém tra xem ddi twong vira dinh nghia thudc thé loai gi ta ding lénh:
>form(A);
point2d

«Két qua 1a point2d cho ta biét d6i tugng vira dinh nghia 1a “diém”.
Dé xem toa do diém A ta dung 1énh:
> coordinates(A);

[1,-3]

C6 thé trich hoanh d6 ctia diém A bang lénh:

> HorizontalCoord(A);
1

C6 thé trich tung d6 cua diém A bang lénh:
>VerticalCoord(A);

3
Pé xem chi tiét cac yéu to lién quan dén diém A, ta dung lénh:
>detail(A);
name of the object: A

form of the object: point2d
coordinates of the point: [1, -3]

Mot so ham lién quan dén diem.

Bién soan: PO CAO LONG (Gi4o vién Toan trudong THPT Nam Déng).



1.1) Ham kiém tra xem 3 diém A, B, C c¢6 thang hang (cung nam trén mét dwong
thang) hay khéng.
Cu phép: >AreCollinear(A,B,C,”cond”);
Trong do: - cond: 1a option cho biét diéu kién dé 3 diém A, B, C thang hang khi
toa do cua A, B, C c6 tham sd.
Két qua cua cau Iénh trén 14 true (néu 3 diém thang hang) hoic false(néu 3 diém
khong thang hang).
Khi toa d cac diém co chira tham s6 thi két qua thong bao cia 1énh 1a: FAIL.
Va option ‘cond’ s& cho ta biét diéu kién dé 3 diém thang hang.
Vi du: Cho ba diém A(-3;4), B(0;-5), C(-2;1).
Ta nhap ba diém vao Maple véi lénh:
>with(geometry):
point(A,-3,4): point(B,0,-5): point(C,-2,1):
Pé kiém tra xem 3 diém c6 thang hang khong ta dung lénh:
> AreCollinear(A,B,C);

true

Két qua 1a true cho biét 3 diém A, B, C thang hang.

Vi du: Cho 3 diém A(1;3), B(2;-2),C(m;5).

Nhap ba diém vao Maple:

>with(geometry):

point(A,1,3): point(B,2,-2): point(C,m,5):
Kiém tra xem A, B, C ¢6 thang hang khéng:
>AreCollinear(A,B,C,"cond™);

AreCollinear: "hint: could not determine if -3+5*m is zero"
FAIL

Maple théng bao FAIL cho biét khong thé xac dinh duoc A, B, C thang hang hay
chua.

Ta dung lénh > cond; dé biét diéu kién dé A, B, C thang hang.

> cond;

-3+5m=0
Két qua 1a:
>solve(%,{m});
3
{m =§}

1.2) Kiém tra xem 4 diém phdn biét A, B, C, D ¢6 cung nam trén mot dwong tron
(c) hay khong.
Cu phép: >AreConcyclic(A,B,C,D, “cond”);
Trong d6: - cond: 1a option cho biét diéu kién dé 3 diém A, B, C, D cliing nam trén
mot dudng tron khi toa d6 cua A, B, C ¢6 tham sd.
Két qua cua cau lénh trén 12 true (néu 4 diém thudc ciing mot dudng trdn) hoic
false(néu 4 diém khong cung thudc mot dudng tron).
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Khi toa d cac diém c6 chira tham s6 thi két qua thong bao cia 1énh 1a: FAIL.
Va option ‘cond’ s& cho ta biét diéu kién dé 4 diém thudc cing mot duong tron.

2. Poan thing trong mit phang.
Dé xé4c dinh doan thiang c6 hai diém mut 1a A, B ta dung lénh:
Cu phap: >segment(seqg, [A,B]):;
>segment(seg, A,B);
* Poan thing cé dinh hwong.
>dsegment(dseg, [A,B]);
>dsegment(dseg, A,B);
Trong d6:  -seg: 1a 1a tén cua doan thang;
- A, B: la tén cua hai diém mut.
Ung dung ctia doan thang c6 dinh hudng 14 “xac dinh huéng” cho vecto ciia phép
tinh tién. C4 thé xem no 1a vecto ctia phép tinh tién.
* Trung diém M ciia doan thing AB.
Cu phép: >midpoint(M,A,B);
hoac >midpoint(M,seq);
Trong d6: - seg la tén cta doan thang da dugc xac dinh trude.

3. Puong thing.

a) Duwong thing | di qua 2 diém A, B cho truéc.

Cu phép: >line(l,[A,B]);

b) Pwong thing | xdc dinh béi mét phwong trinh téng qudt cho trude.
Cu phép: >line(l,eq,name);

Trong d6: - eq: 1a phuong trinh hai bién so;

- name: la tén coa 2 bién xac dinh hai truc ngang(truc hoanh_
horizontal axis) va truc doc(truc tung_vertical axis).
* t8n cia hai truc duoc dinh nghia bang 1énh:
+ truc hoanh: > EnvHorizontalName := Xx:
+ truc tung: > EnvVerticalName := y:
(O day chung ta da dat tén cho truc hoanh 1 X, truc tung 1 y)
* Néu ta khong dit tén cho hai truc thi Maple sé nhic chiing ta viéc nay.
i du:
Viét phuong trinh tong quat cta duong thang | di qua hai diem A(1;2),B(2;-3).
HitH

<

Ta nhap cac 1énh nhu sau:
>with(geometry):
point(A,1,2):point(B,2,-3):
line(1,[A,BD);

I

Dé xem phuong trinh cta duong thang | ta dung lénh:
> Equation(l,[x,y]);
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-7+5x+y=0

Gidi thich: Trong lénh nay ta da khai bao tén 2 truc 1a x( tén truc hoanh) va y(tén
tryc tung). Do d6 phuong trinh duong thang dugc biéu dién qua 2 bién x, va y.
Néu ta dit tén cho 2 truc 1a [u,v] chiang han thi két qua s& thé nao? Ta clng xem:
> Equation(l,[u,v]);

—7+5u+v=0

Néu ta dung lénh: > Equation(1); thi Maple s& yéu ciu ta dit tén cho hai truc.
¢Daiu tién Maple c6 thdng bao yéu ciu ta nhap tén tryc hoanh:
> Equation(l);

enter name of the horizontal axis >

Ta nhap mot tén roi danh dau «;” dé két thuc roi nhan Enter.
Chang han nhap:  enter name of the horizontal axis > x ;

¢ Tiép theo Maple c6 thong béo yéu cau ta nhap tén truc tung:
enter name of the vertical axis >

Ta nhap mot tén roi danh dau «;” dé két thuc roi nhan Enter.
Chang han nhap:  enter name of the horizontal axis >y ;

Két qua thu dugc 1a:

> Equation(l);

enter name of the horizontal axis > x;

enter name of the vertical axis >y ;
—-7+5x+y=0

Nhan xét: R6 rang ta nén khai bao day du tén hai truc trong cau lénh dé Maple
khoi yéu cau dit tén.
Néu ta dgt tén cho hai truc ngay tir ddau thi dong lénh > Equation(l) ; sé cho két
qua day du.
Vi du:
>with(geometry):
> EnvHorizontalName := x:

_EnvVerticalName := y:
>point(A,1,2):point(B,2,-3):1ine(l,[A,B]):
> Equation(l);

—7+5x+y=0

Dé xem chi tiét cac yéu t6 lién quan dén duong thang | ta dung lénh:
>detail(l);
name of the object: |

form of the object: line2d
equation of the line: -7+5*x+y =0

aDé xem phirong trinh tham sé ciia dudng thang | dau tién ta xac dinh phuong
trinh tong quat roi dung lénh > isolve_(tim nghiém nguyén):
> Equation(l);
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-7+5x+y=0

> isolve(%,t); # phuong trinh tham sé
{x=ty=7-51}

w M@t s6 ham lién quan dén dwong thing.
3.1) Ham kiém tra xem 2 dwong thang 11 va 12 c6 song song Véi nhau khéng.
Cu phép: >AreParallel (11,12, “cond”);
Trong do6: - 11; 12: la tén cta 2 duong the&mg;’ i 7

- cond: la option khai bao cho biét diéu kién dé 11//12 khi phuong trinh
tong quat cua 11 hodc 12 ¢6 chia tham sd.

Vi du: Cho hai duong thang (I1):3x—4y+5=0; (12):7x+my-7m+1=0.

Nhap 2 dudng thang vao Maple:

>with(geometry):

> line(l11l,3*x-4*y+5=0, [x,Y]):
line(12,7*x+m*y-7*m+1=0, [X,Y]):

Pé kiém tra xem 11, 12 ¢6 song song hay khéng, ta dung lénh:
> AreParallel (11,12, cond”);

AreParallel: "hint: cannot determine if 3*m+28 is zero"
FAIL

Maple théng bao FAIL WChO ta biét chua xac dinh giuqc }1, 12 ¢6 song song
véi nhau hay khong. Bé tim diéu kién cua tham so m dé 11//12, ta dung Iénh:
> cond;

3m+28=0
>solve(%,{m});
-28

3.2) Ham kiém tra xem 2 dwong thang 11 va 12 ¢6 vubng goc Vi nhau khong.
Cu phép: >ArePerpendicular(11,12, “cond”);
Trong do6: -11; 12: 13 tén cua 2 duong thing;
- cond: 12 option khai béo cho biét diéu kién dé 11.L12 khi phuong
trinh tong quét cua 11 hodc 12 ¢6 chira tham sb.
Vi dy: Cho diém A(l; 3) va dudng thang (1):3x+7y-13=0. Viét phuong

trinh duong thang (d) di qua A va vudng goc voi (1).

Nhép diém A va dudng thang (1):

>with(geometry):

>point(A,1,3): line(l,3*x+7*y-13=0, [X,y]):
Nhap duong thang (d) qua A véi PTTQ:a(x—1)+b(y—-3)=0.
> line(d,a*(x-1)+b*(y-3)=0, [x,Y]):

checkline: "One of the following conditions must be satisfied ™ a
<> 0 b<>0
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Erro

Maple yéu cau chiing ta phai khai bao a=0 hoic b=0.
Vay ta phai khai bao thém dung I1énh nhu sau:

> assume(a<>0,b<>0);
line(d,a*(x-1)+b*(y-3)=0, [X,y]):

Bay gio ta tim diéu kién dé (d)L(I):

> ArePerpendicular(l,d,“cond®);

ArePerpendicular: "hint: cannot determine if 3*a+7*b is zero"
FAIL

Diéu kién can tim 1a:
> cond;
3a~+7b-=0

= Bay gio ta tim mdt s6 1énh khac dé viét phuong trinh cua (d):

> dk:=solve(%,{a}): #tinhatheob

> fr=a*(x-1)+b*(y-3) :subs(dk,f): #tinh fvasi a,b thda hé thic trén

> primpart(%,x):%=0; # lam gon hé s6 cta f va lap phuong trinh f=0.
—-7x-2+3y=0

Nhdn xét: RO rang dén két qua 3a~+7b~=0 ¢6 thé chon a=7,b=-3 ta dugc
phuong trinh cua (d): 7x -3y +2 = 0. Nhung t6i van mudn dung céc tinh ning cia
Maple dé giai quyét didu d6. Viéc nay c6 thé giup ta 1ap mot chuong trinh cho bai
toan tong quat.

Trén day la mot vi du minh hoa cho “ham kiém tra quan hé vuong goc cua 2
duong thang” chir ddi v6i bai toan nay ta khong giai theo phuong phap trén.

3.3) Ham kiém tra xem dwong thang I c6 tiép xiic véi dwong tron ¢ khong.
Cu phap: >AreTangent(l,c);
Trong do6: - I; ¢ 1a tén cua duong thang va dudng tron;
Vi du: Cho duong tron c6 phuong trinh (C) H(x —3)2 +(y —3)2 =5 va 2 duong
thang c6 phuong trinh (d1):x—2y+8=0, (d2):3x—2y-6=0.
Nhap phuong trinh cac duong trén vao Maple:
(Xem phan nhap duong trdn & muc 4_dudng tron)
+Nhap 2 dudng thang:
> restart;
with(geometry):
> line(dl,x-2*y+8=0, [x,y]):line(d2,3*x-2*y-6=0, [Xx,Y]):
+Nhap duong tron (c):
>circle(c, (X=-3)"2+(y-3)"2=5,[x,Y]):
Pé kiém tra xem (d1) c6 tiép xtc véi (c) hay khong ta dung lénh:
> AreTangent(dl,c);
true
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Két qua 1a true cho biét (d1) tiép xtc véi (c).
Pé kiém tra xem (d2) c6 tiép xuc véi (c) hay khong ta dung lénh:
> AreTangent(d2,c);
false

Két qua 1a false cho biét (d2) khong tiép xuc véi (c).
. C0 thé dung d6 thi d& minh hoa khang dinh trén:
Pé vé cac duong trén ta ding lénh > draw( ); nhu sau:
>draw([d1(color=blue),d2(color=black),c],view=[-2..8, -
2..8]);

B_

Céach khac: (dung goi Iénh > with(plottools): with(plots):)
Trudce khi v& (d1) va (d2) ta ldy 2 diém ngau nhién trén (d1) va trén (d2) roi vé
duong thang di qua 2 diém d6.(Pay 1a ct phap cia Maple).
Dung Iénh > randpoint(); dély 2 diém A, B ngu nhién trén (d1) va 2 diém
C, E ngau nhién trén (d2).
> randpoint(A,d1,-1..0):randpoint(B,d1,0..1):
> randpoint(C,d2,-1..0):randpoint(E,d2,0..1):
Trudce khi v& duong tron (c) can xac dinh tim va béan kinh:
>circle(c, (X=-3)"2+(y-3)"2=5,[x,Y]D):
> q:=center(c);r:=radius(c);
q :=center_c
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r= /5

Bay gio ta dung goi lénh (xem chuong vé do thi) dé vé cac duong trén:
>with(plottools):

with(plots):
>d_1:=line(coordinates(A,[Xx,y]),coordinates(B, [X,Y]),
color=red, linestyle=dash):

>d_2:=line(coordinates(C, [X,y]).,coordinates(E, [X,Y]).,
color=black, linestyle=dash):

>cl := circle(coordinates(q,[X%x,y]),r, color=blue):
>display(d_1,d 2,cl);

] :
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Nhan xét: Cach ding goi lénh with(plots) khé dai dong phirc tap, theo toi dé
vé cac duong trong hinh hoc ta nén dung Iénh ‘draw’.

3.4) Ham kiém tra xem 3 dwong thang 11,12,13 ¢é dong quy hay khéng.
Cu phép: >AreConcurrent(11,12,13, “cond”);
Trong do6: -11; 12;13: 1a tén cia 2 duong thing;
- cond: 1a option khai bao cho biét diéu kién dé 11,12,13 déng quy
khi phuong trinh tong quat cua 11, 12 hodc 13 ¢6 chira tham sb.

3.5) Ham xdc dinh dwong thang (d) di qua diém A cho truéc va song song Vdi
dwong thang (1) cho trude.
Cu phép: >ParallelLine(d, A, 1);
Trong do: - d 1a tén duong th'f}ng dung dugc;
- A, I: la tén cua diém va duong thang cho trude.
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3.6) Ham xac dinh dwong thang (d) di qua diém A cho trwde va vudng goc Vi
dwong thang (I) cho truoc.

Cu phap: >PerpendicularLine(d, A, 1);
Trong do: - d 1a tén duong thang dyng duoc;
- A, I: 1a tén cua diém va duong thang cho trude.
Vi du:

Quay lai vi du & muc 3.2), ta c¢6 thé viét nhanh dudng thang (d) di qua diém
A(1;3) vavuong goc véi duong thing (1):3x+7y—13=0 nhu sau:
Nhéap diém A va dudng thang (1):
>with(geometry):
>point(A,1,3): line(1,3*x+7*y-13=0, [X,y]):
Dé xé4c dinh duong thang (d) qua A va (d)L(l), ta ding lénh:
> PerpendicularLine(d,A,1):
Pé xem phuong trinh caa (d) ta dung Iénh:
>Equation(d, [X,y1);
2+7x-3y=0

Hozdc mudn xem chi tiét vé (d) ta dung lénh:

>detail(d);
name of the object: d

form of the object: line2d
equation of the line: 2+7*x-3*y =0

3.7) Ham xdc dinh dwong trung truc (d) cia doan thang AB.
Cu phép: >ParallelLine(d, A, B);
Trong d6: - dlatén duong thang dung duoc;
- A,B: la tén ciia 2 diém mut.

3.8) Ham xdc dinh hé sé géc ciia dwong thang (1) cho trude.
Cu phap: >slop(l);

* Xac dinh hé s6 goc ctia duong thang di qua 2 diém A, B ta c¢6 ct phap:
>slop(A, B);
3.9) Ham xdc dinh giao diém M cia 2 dwong thang (11) va (12).

Cu phép: >intersection(M, 11, 12);
3.10) Ham kiém tra xem diém M cé nam trén dwong thang (1) khéng.
Cu phép: >IsOnLine(M, I, “cond?);

Trong d6: - M, | 1atén cia diém va duong thang cho trudc;

- cond: 12 option khai bao cho biét diéu kién d¢é Me(l).
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4. Tam giac.
a) Tam gidac T co 3 dinh A, B, C cho trudéc.
Cu phép: > triangle(T,[A,B,C],name);
Trong d6: - T la tén cta tam giac;
- name: la tén cua 2 truc toa do (dat trong cap ngodc [ ..]).
b) Tam giac T cé 3 dinh la giao diém ciia 3 dwong thing 11, 12, I3 cho trude.

Cu phép: >triangle(T,[11,12,13],name);

C) Tam gidc T co 3 dp dai 3 canh a, b,c cho trudc.

Cu phap: >triangle(T,[a,b,c]);

d) Tam gidac T xdc dinh boi 2 canh a, b cho trwdc va 9oc o 6 giika 2 canh do.
Cu phap: >triangle(T,[a, “angle’=a, b],name);

Nhan xét: Theo 2 1é€nh c) va d) thi tam giac dung dugc la tuy y.

oMot 56 ham lién quan dén tam gidc.

4.1) Ham “tinh dién tich” cia tam gidac T:

Cu phép: >area(T);

Vi du: Cho ba diém A(l; 2), B(—:L'l), C(2;3).

Pé xac dinh tam giac ABC ta dung lénh:

>with(geometry):

triangle(ABC, [point(A,1,2), point(B,-1,1), point(C,2,3)]):
Pé tinh dién tich tam giac ABC ta dung lénh:

> area(ABC);

1
2
4.2) Ham kiém tra xem 2 tam gidc T1, T2 c6 dong dang hay khong?
Cu phép: >AreSimilar(T1,T2, “cond”);
Trong do: - T1; T2: latén cua 2 tam giac;

- cond: 1a option khai bao cho biét diéu kién dé T1 va T2 cac yéu
t6 trong tam giac cO chira tham sd.
4.3) Ham xdc dinh dwong cao AH ciia tam gidc ABC _H [a hinh chiéu ciia A trén
Canh BC).
bat tén duong cao 1a hA. Khi do:
Cu phép: >altitude(hA, A, ABC, H);
Trong do: - ABC la tén cua tam giéc;
- Aladinh; hA la tén duong cao; H 1a chén duong cao. _,
Chd y: Néu c6 khai bao H thi hA chinh bang doan AH, néu khong thi hA la duong thang
qua A va vubng goc véi BC.
4.4) Ham xac dinh dwong phan gidc trong AD cua tam giac ABC D la chan

dwong phdn gidc trong cua géoc BAC va thuge doan BC.
Cu phép: >pisector(pA, A, ABC, D);
Trong do6: - ABC la tén cua tam giéc;
- A 1a dinh; pA 1a tén duong phan giac; D 1a chan duong phan giéc.
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4.5) Ham xac dinh dwong phdn gidac ngoai AE cua tam giac ABC E la chan duong
phan giac ngoai cua goc BAX va ¢ ngoai doan BC.
Cu phép: >ExternalBisector(bA, A, ABC, E);
Trong do: - ABC la tén cua tam giéc;
- A l1a dinh; bA 1a tén duong phan giac; E 1a chan duong phan giac.

4.6) Ham xdc dinh dwong trung tuyén AM cia tam gidc ABC M 14 trung diém cia
canh BC.
Cu phap: >median(mA, A, ABC, M);
Trong do6: - ABC la tén cua tam giac; A la dinh;
- MA la tén dudng trung tuyén.
4.7) Ham kiém tra xem tam gidc ABC ¢é phdi 14 tam gidc déu hay khong?

Cu phép: >IsEquilateral (ABC, “cond’);
Trong d6: - ABC latén cua tam giac; i .
- cond: 1a option khai bdo diéu ki¢n de tam giac ABC déu.
Vi du:
4.8) Ham kiém tra xem tam gidc ABC cé phdai la tam giac vudng hay khdng?
Cu phép: >IsRightTriangle(ABC, “cond”);
Trong do: - ABC la tén cua tam giéac;

- cond: 13 option khai bao diéu kién dé tam gidc ABC vudng.
4.9) Ham xac dinh trong tam G Cua tam gidac T.
Cu phép: >centroid(G, T);

4.10) Ham xac dinh truc tam H cua tam giac T.

Cu phap: >orthocenter(H, T);

4.11) Ham xdc dinh dwong tron (0) ngoai tiép tam giac T.

Cu phép: >circumcircle(o, T, “centername’=cn);
Trong do: - 0 la tén duong tron dung duogc;

- T la tén tam giéc;
- centername’=cn: khai bao va dat tén tdm duong tron la cn.

4.12) Ham xac dinh dwong tron (C) néi tiép tam giac T.
Cu phép: >incircle(c, T, “centername’=cn);
Trong do: - ¢ l1a tén duong tron dung duoc;

- T la tén tam giéc;

- centername’=cn: khai bao va dat tén tam duong tron la cn.

4.12) Ham tinh do dai cac canh cua tam gidc T.
Cu phap: >sides(T);
Két qua Maple cho 12 mot tap hop (list) gdm do dai 3 canh cia tam giac.

Bién soan: PO CAO LONG (Gi4o vién Toan trudong THPT Nam Déng).
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Vi du: Cho tam gidc ABC c6 toa do 3 dinh: A(4;1),B(2;-2),C(-3;2).
Nhap cac diém trén vao Maple:

>with(geometry):

point(A,4,1), point(B,2,-2), point(C,-3,2):

Xéc dinh (dinh nghia) tam giac ABC:

> triangle(ABC, [A,B,C]);

ABC

Tinh d6 dai cac canh cua tam giac:

> sides(ABC);
[/13,/41,/50]

Suy ra chu vi cua tam giac.
(D¢ tinh chu vi tam giac, ta dung ham ‘add’ dé cong ba canh trén)

>add(n,1=%);
13 + /41 + .50
M+M+5ﬁ

Hay > simplify (%) ;

L4y gan ding: > eval £(%,5);
17.080

4.13) Ham xac dinh cdc dwong trdn_bang tiép tam giac T.
Cu phép: >incircle(obj, T,[cl1(0l),c2(02),c3(03)]):;
Trong do: - obj: 1a danh sach ba duong tron dung duoc;
- T la tén tam giac; ,
- Néu option [c1(01),c2(02),c3(03)] dugc khai bao, thi Maple cho ta biét
tén cua 3 duong tron la cl, c2, c3 va tén cac tam tuong tng cta 3 duong tron do lad ol,
02, 03.
Vi du: Cho ba diém A(1;1),B(-12),C(0;-2).
a) Chtng minh 3 diém A, B, C khong thang hang.
b) Xac dinh toa d tAm va viét phuong trinh cac dudng tron ngoai tiép, noi
tiép va dudng tron bang tiép cac goc cua tam giac ABC.
¢) Viét phuong trinh cac dudng cao, dudng trung tuyén, dudng phéan giac
trong cua AABC.
d) Tim toa do trong tim G, truc tAm H cia AABC. Tim toa d6 chan cac duong
cao cua AABC.
Goi y lam bai toan trén.
Pau tién nhap cac diém trén vao Maple:
>with(geometry):
point(A,1,1),point(B,-1,2),point(C,0,-2):
a)Pé ching minh ba diém A,B,C khong thang hang ta ding lénh:
>AreCollinear(A,B,C);

Bién soan: PO CAO LONG (Gi4o vién Toan trudong THPT Nam Déng).
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false

Két qua 1a false cho ta diéu phai chimg minh.
b)Dé xéc dinh cac dudng tron, diu tién ta xac dinh tam giac ABC va dat tén tam
giéc la T(cho gon):
>triangle(T,[A,B,C]l,[x,y]):
* Xac dinh duong tron (c) ngoai tiép tam giac T:
>circumcircle(c,T, "centername®=cn):

+ phuong trinh cua duong tron (C):

> eq:=Equation(c, [X,y]):eq;

26

11 1
T S R SV R
7+x+y+7x+7y0

>with(student):
completesquare(lhs(eq), [x,y]) :%=0;

(y+1j_425+(x+ﬂjzo
14 98 14
+ Tam cua duong tron co toa do:
> coordinates(cn);
-11 -1
o)

+ Ban kinh duong tron (c) bang:

> radius(c); F
./ 425 /98
98

* Xac dinh duong tron (¢_) noi tiép tam giac T:
> incircle(c_,T,"centername®=cn):
+ Phuong trinh ctia duong tron (c_):
>a:=Equation(c_,[x,y]):a;

2(/5.(2-/17)x _2(2/5 [2-2/5+ 1)y (/52 17)

S T s (52 a5 +0502 (174545 2y
(252~ 2ﬁ+F)
(/17 +(5 +/5 [2)’

( 5.2 /17 aaﬁf—zﬁ+ﬁnf
[T+fs+ (52 [u+s+[502 )

Bién soan: PO CAO LONG (Gi4o vién Toan trudong THPT Nam Déng).
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2(/5(2-/17)x _2(2(5 [2-2 (5 +. 1)y (/52 17)

X2+ Y2+

e fsefs 2" Tefse 52 T (a7, 5405 2)
mff&f%ﬂ
(/17 +[5+/5./2)
( J%fzufﬁZWM)J
0

[ s[5z 1745452

Nhdn xét, day 1a mot phuong trinh qué “cong kénh”, nhung phai cong nhan
la mot két qua dep. Ta can viét gon lai dudi dang thap phan nhu sau:
>evalt(%);
X2 +y? - 0.2018238482 x — 1.255171050 y — 0.1364458298 = 0.

+ Toa do tam cua (¢ ):
> coordinates(cn);

5211 2[5 [2-2[5+ /17
R TR

Tinh ra thap phan(véi 4 chir s6 thap phan):
>evalf(%,4);

[0.1009, 0.6276]

+ Béan kinh duong tron (c_):
> radius(c_);

[ /54217 NNJZNhqu
N7+ 5+45./2 17+ 5+5.2

Tinh ra thap phan véi 4 chir sb thap phan:
>evalt(%,4);
0.7352

*Xac dinh cac dudng tron bang tiép (co 3 duong tron):
Dit tén cac dudng tron d6 1an luot 1a 1, ¢2, ¢3 ¢6 tam theo thw ty 14 01, 02, 03.
Ta dung Iénh:
>excircle(obj,T,[cl(0ol),c2(02),c3(03)]):

+ Phuong trinh duong tron (cl):

> Equation(cl, [x,y]):

>evalt(%);

X2 +y? + 11.42590136x + 3.561190430y + 5.67741678= 0.

+Tam duong tron (cl):
> coordinates(ol);

Bién soan: PO CAO LONG (Gi4o vién Toan trudong THPT Nam Déng).
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6/5,/2+5/2 /17 +17,/5+6./17 10,/2 /17 -16./17 +12./5 /]2 -29./5
{_—ﬂﬁ—ﬁwﬁﬁwﬁﬁ’ -11./5 /17 +6/5 /2 +5/2 /17

|

L4y két qua dang thap phan:
>evalf(%,4);
[-5.716, -1.782]

+ Ban kinh duong tron (cl):
> radius(cl);

5 4(64/5+/2+5.,/2./17 +17./5 +6,/17)

[‘ C a5 1652450210
10./2 /17 - 16 /17 +12./5 /2 - 29./5 [1Tn
1517465 /2452 /17 J

Viét & dang thap phan:
>evalf(%,5);

5.4893
Cac duong tron con lai quy ban doc c6 thé dung cé4c Iénh twong ty trén dé tim céc
yéu t0 cua ching.

& Chu y: Maple c6 thé vé 3 dudng tron trén trong cling mot hé truc toa do bang
Iénh sau:
>draw({op(obj),T},printtext=true);

Bién soan: PO CAO LONG (Gi4o vién Toan trudong THPT Nam Déng).
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* Viét phwong trinh cac diong cao.

+ Puong cao AH _1a dudng thang qua A va vubng goc véi BC:
>altitude(hA,A,T);
hA

Phuong trinh cta duong cao AH:
> Equation(hA, [x,y]);
3+x—-4y=0

Do dai dudong cao = khoang cach tir A dén canh BC:

> distance(A, line(BC,[B,C]));
7./17
17

eDé tim toa d6 cua H, ta nhap duong cao béng 1énh:
>altitude(hA,A,T,H):
Sau d6 xem toa d cuia H bang 1énh:

Bién soan: PO CAO LONG (Gi4o vién Toan trudong THPT Nam Déng).
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> coordinates(H);
-11 10
o)
Khi d6, 46 dai duong cao AH duogc tinh bang 1énh:
>distance(A,H);
49 17
17

Hay: > simplity(%);

717
17

Tuong tu nhu thé, quy ban doc co thé viét tiép cac dudng cao con lai.
Nhdn xét: C6 thé viét dudong cao AH bang cach xem né 1a duong thang qua A va
vuong goc vai BC va dung Iénh >PerpendicularLine(d,A,BC);

Pau tién nhap diém A va xac dinh duong thang BC:

> point(A,1,1),line(BC, [B,CD:

Tiép theo 1a x4c dinh duong thang (d) qua A va vudng goc voi BC:

> PerpendicularLine(d,A,BC):

Xem phuong trinh cua (d):

> Equation(d, [x,y]);

3+x-4y=0

Luc d6 toa do cua H 1a giao diém cua (d) va duong thang BC:
> intersection(H,d,BC):

Toa do cua H 1a:
> coordinates(H);
-1 10
{17’17}

* Puong trung tuyén:

+Xac dinh dudng trung tuyén AM:

>median(mA,A,T):

Xem phuong trinh cta trung tuyén AM:

> Equation(mA);
1 3
2 X =0

Lam gon bang 1énh sau: > primpart(Ihs(%),x):%=0;
1+2x-3y=0

Do dai trung tuyén AM:
(Bang doan AM, v6i M 1a trung di€ém cua BC)

Bién soan: PO CAO LONG (Gi4o vién Toan trudong THPT Nam Déng).
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> distance(A,midpoint(M,B,C));
13 /4
4
RUt gon gia tri trén ta dugc:
>simplify(%);
13
2

Céac duong trung tuyén con lai quy ban doc tu 1am rd theo cac budc trén.
* Duong phdn gidc trong:
+ D¢ xac dinh duong phan giac trong ctia goc A, ta dung Iénh:

> bisector(pA,A,T): (@D
Chu y: Néu muon xac dinh chan D ctia duong phan giac ta dung Iénh:
> bisector(pA,A,T,D): (@))

Phuong trinh ctia duong phan giac AD:
> Equation(pA);

(3./5-4/10)x+(-2+/10 -,/5)y+3./10-2./5=0

Néu d4 dung Iénh (2), ta c6 thé xac dinh toa do cua D:
> coordinates(D);
2 2(/2-1)
1+./2° 1+2
(Nhung 1énh (2) khong gitp ta xac dinh dugc phuong trinh ctia AD).
Do dai doan AD:
>distance(A,D);

2
1+ ﬁ + 1—72([_1)
1+./2 1+.2
R0t gon két qua trén ta dugc:
>simplify(%);

2

20-2./2
1+ﬁ

Cac duong phan giac trong ctia cac goc con lai xin moi quy ban doc tu lam.
* Puong phadn gidc ngoai:

+ Pé xac dinh dudng phan gidc ngodi goc A ta ding lénh:

> ExternalBisector(p_A,A,T): (@D)

(trong lénh nay p_A la tén ctia duong phan giac)

Phuong trinh ctia duong phan giac:

> Equation(p_A);

(210 = /5) x+ (-3/5 +:/10) y +4./5 +./10 =0

Dé xé4c dinh diém E 14 giao diém cua BC va p_A, ta dung lénh:

Bién soan: PO CAO LONG (Gi4o vién Toan trudong THPT Nam Déng).
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> intersection(E,p_A,BC):
Toa do cua E 1a:
> coordinates(E);
~10+4/2  2(9+4,/2)
6/2-11" 6./2-11
Do dai doan AE bﬁng:
>distance(A,E);

[HMJZ(“W@]

6/2-11 6/2-11

2

Rt gon duoc:
>simplify(%);

7./20-2./2

6211

Chu y: Riéng duong phan giac ngoai khong thé khai bao thém chan duong phén
giac , nghia la 1énh >ExternalBisector(p_A,A,T, E): khdng thé thuc hién.

d) Trong tdm G ctia tam giac T duoc xac dinh bang 1énh:
>centroid(G,T):

Toa do cua G:

> coordinates(G);

* Trygc tam H tam gidc T dugc xéac dinh b'?mg 1énh:
> octhorcenter(H,T):

Toa do cua H:

> coordinates(H);

11 10

17’ 17
Nhdn xét: V&i cac ham cia Maple thi mot ddi tuong (diém, duong thang,...) co
thé dugc xac dinh theo nhi€u cach khac nhau. Chang han viéc xac dinh truc tam,
tam duong tron ngoai tiép tam giac c¢o thé dung truc tiép cac ham co chic nang do

hoic ciing c6 thé xac dinh bang cac ham khéc(truc tim tam giac 1a giao diém cia
2 duong cao, tam duong tron ngoai tiép 1a giao diém cua 2 dudng trung truc).

5. Pwong tron.

a) Pwong tron ¢ di qua 3 diém A, B, C khéng thing hang.

Cu phap: >circle(c,[A,B,C],[name], >centername”=m) ;
Trong do: - ¢: la tén duong tron;

Bién soan: PO CAO LONG (Gi4o vién Toan trudong THPT Nam Déng).
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- [name]: la tén 2 truc toa do;

- “centername =m: khai b&o tén cua tam duong tron.
Vidu: Cho badiém A(L2), B(-11), C(2;3).
Nhap 3 diém A, B, C vao Maple:
>with(geometry):
point(A,1,2): point(B,-1,1): point(C,2,3)]:
Xac dinh duong tron di qua 3 diém A, B, C bang Iénh:
>circle(c,[A,B,C],[X,Y],"centername®=m) ;

C

Xac dinh toa d6 tim m cua dudng tron C:

> coordinates(m);
5 13
2" 2

Xac dinh d6 dai ban kinh ctaa dudng tron c:

> radius(c);
/652
2

Xem phuong trinh cua dudng tron c:
> Equation(c);
16+ x> +y>+5x-13y=0

Viét phuong trinh trén vé dang chinh tic bang goi 1énh:
>with(student):
completesquare(lhs(E), [x,Y]):

%=0;
(03
2 2 2
Chd y: Néu trong cau 1énh nhap duong tron ta khéng khai bao option
“centername”=m thi ta c6 thé goi tim duong tron ra bang 1énh: >center(c);.
Chang han véi ba diém A, B, C ¢ trén ta c6 thé nhap duong tron bang lénh:
>circle(c,[A,B.Cl,[x,yD:
c

Khi d6 ta phai goi tim dudng trOn bang lénh:
>M:=center(c);
M :=center_c

B

Bién soan: PO CAO LONG (Gi4o vién Toan trudong THPT Nam Déng).
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b) Dwong tron ¢ cO duwong kinh AB.
Cu phap: >circle(c,[A,B],[name], ’centername’=m);
Trong do: - ¢: la tén duong tron;

- [name]: la tén 2 truc toa do;

- “centername =m: khai b&o tén cua tam duong tron.
Vi du: Cho hai diém A(l; 2), B(—l;l).
Nhap hai diém vao Maple:
>with(geometry):
point(A,1,2): point(B,-1,1):
Xac dinh duong tron duong kinh AB:
>circle(c,[A,B],[Xx,y], centername®=m);

c

Toa d6 tam, ban kinh va phuong trinh duong tron dugc thuc hién boi cac 1énh véi
két qua nhu sau:
> coordinates(m);

> radius(c);

oGl

> E:=Equation(c);
E=1+x2+y?-3y=0

>with(student) :completesquare(lhs(E), [X,y]) :%=0;
2
3 5
(y—z\] —Z+X =0

¢) Dwong tron ¢ xdc dinh boi tim A va ban kinh r.
Cu phép: >circle(c,[A,r],[name], >centername’=m);
Trong do: - ¢: la tén duong tron;

- [name]: la tén 2 truc toa do;

- “centername =m: khai b&o tén cua tam duong tron.

d) Puwong tron ¢ xdc dinh béi mgt phwong trinh equ.
Cu phép: >circle(c, equ,[name], ’centername”=m);
Trong do: - ¢: 1a tén duong tron;

- [name]: la tén 2 truc toa do;

- “centername =m: khai b&o tén cua tam duong tron.

* Mét s6 ham lién quan dén dwong tron.

Bién soan: PO CAO LONG (Gi4o vién Toan trudong THPT Nam Déng).
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5.1) Ham tinh phwong tich ciia mét diém M déi véi mét dwong tron c.
Cu phép: >powerpc(M, c);

5.2) Ham xdc dinh truc dang phirong (d) ciia hai dwong tron cl, c2.
Cu phép: >RadiclAxis(d,cl,c2);

5.3) Ham xdc dinh tam dang phwong U cia 3 dwong tron cl, ¢2, ¢3.
Cu phép: >RadiclCenter(U,cl,c2,c3);

5.4) Ham kiém tra xem diém M c6 nam trén dwong tron (c) hay khong.

Cu phép: >IsOnCircle(M,c, “cond”);

Trong do: -

*Ciing c6 thé kiém tra xem mot tap hop [list] cac diém c6 nam trén dudng tron c.
Cu phép: >IsOnCircle([list],c, “cond’);

5.5) Ham xdc dinh tam vi tw (trong va ngoai) Cua hai dwong tron c1, c2.
Cu phép: >similitude(obj,cl, c2);
Trong do: - obj la option gan cho 2 tam vi tu trong va ngoai.

Mudn xem toa do cac tim vi tu ta c6 thé ding lénh:
>map(coordinates,obj);

=Hodc ciing c6 thé dung |énh sau dé xdac dinh tam vi tw M, N ciia 2 dwong tron
khong dong tam cl, c2.
>similitude(obj,cl, c2,[M,N]);

Vi dy: Cho ba dudng tron ¢6 phuong trinh @ (cl1):(x + ) +(y— ) =2

(c2):(x=1)"+(y-2)" =4, (c3):(x-2)*+(y-2)* =1

Nhap 3 duong tron vao Maple:

>with(geometry):

>circle(cl, (x+2)"2+(y-2)"2=2,[x,y], "centername®=cnl):
>circle(c2, (x-D)"M2+(y-2)"2=2,[x,y], "centername®=cn2):
>circle(c3, (x-2)"2+(y-2)"2=1,[x,y], "centername®=cn3):
Dé xac dinh cac tdm vi tu cua ¢l va ¢3 ta ding lénh:
>similitude(objl,cl,c3):

Pé xem chi tiét objl, ta dung lénh:

>detail(objl);

Bién soan: PO CAO LONG (Gi4o vién Toan trudong THPT Nam Déng).
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[name of the object: in_similitude_of c1_c3
form of the object: point2d
coordinates of the point: [(-2+2*27(1/2))/(2"(1/2)+1), (2+2*2"(1/2))/(2"(1/2) \
+1)], name of the object: ex_similitude_of c1 c3
form of the object: point2d
coordinates of the point: [(-2-2*2"(1/2))/(1-2"(1/2)), (2-2*2"(1/2))/(1-2"(1/2)) \
1]

Nhin vao két qua trén maple cho ta biét:

2+2./2 2+2ﬁ}

Toa d6 cua tam vi tu' t in_similitude_of c1_c3) la: :
0a d6 cua tam vi tu trong (in_ of ¢l c3) { 241 Ja+1

—2-2./2 2—2ﬁ}

Toa d6 cua tAm vi tu ngoai (ex similitude of c1 c3) la: ,
0a dg ..g(_ ___) {1_ﬁ 1_\/5

»Néu khong mudn xem chi tiét ta c6 thé goi toa do cua tam vi tu trong theo 1€nh:
> coordinates(in_similitude of cl c3);
2+2./2 2422
J2+1 " 241

Lam gon lai:
> rationalize(%) ;expand(%);

[2(-1+:/2),2]
[6-4./2,2]

L4y gan dung véi 5 chit s
>evalt(®%,5);
[0.34315, 2.]

Va goi toa do tam vi tu ngoai theo Iénh:
> coordinates(ex_similitude of cl c3);

2-2.J2 2-2./2
R
> rationalize(%) ;expand(%);
2
[2(/2+1),2]
[6+4.2,2]

L4y gan dang:
>evalt(%,5);
[11.657, 2.]

Bién soan: PO CAO LONG (Gi4o vién Toan trudong THPT Nam Déng).
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&Chi y: Ching ta ciing c6 thé xem toa d6 2 tam vi tu mot lic bang 1énh sau:
> map(coordinates,objl);
2+2.,/2 2+2./27[-2-22 2-2/2
J2+1 7 f2+1 | 1-42 7 1-2
> rationalize(%) ;expand(%);

[[2(-1+.2) 21 [2(/2+1)’, 2]]
[[6-4.2,2][6+4,2,2]]

& Ciing c6 thé dung c phap thit hai dé xac dinh tim vi tu cua cl, ¢3 nhu sau:
>similitude(obj2,c1,c3,[M,N]):

Xac dinh toa d cua M:

> coordinates(M);

—2+2./2 2+2./2
Sk

Xac dinh toa do cua N:
> coordinates(N);

e

Nhdn xét: RS rang kho nhan biét duoc M, N diém nao 1a tdm vi ty trong hay ngoai khi
ding cd phép thir hai Nhung Maple ¢4 mic dinh diém tha nhat 12 tam vi tu trong, con
diém thtr hai 12 tm vi ty ngoai.
* Xac dinh cac tam vi tu cua ¢l va c2.
>similitude(objl,cl,c2);
similitude: "hint: the external and internal centers of similitude
are the same"

[in_similitude_of c1 c2, ex_similitude_of c1_c2 ]

Ching ta th?iNy Maple thong bao rang 2 tim vi ty 14 trung nhau (giong nhau_same).
{biéu nay d¢ thay vi ban kinh hai duong tron c1, c2 bang nhau}
Xem chi tiét ta s€ biét:

>detail(objl);
[ name of the object: in_similitude_of cl1 c2

form of the object: point2d
coordinates of the point: [-1/2, 2], name of the object: ex_similitude_of c1 c2\

form of the object: point2d
coordinates of the point: [-1/2, 2] ]

Qua két qua thong bao cia Maple, chung ta thay 2 tam vi ty déu c6 toa do (-1/2; 2)
Bay gio ta thir dung cu phap thir hai xem Maple thong bao gi ?

Bién soan: PO CAO LONG (Gi4o vién Toan trudong THPT Nam Déng).
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>similitude(objl,cl,c2,[M,N]);
similitude: "hint: the external and internal centers of similitude
are the same"

[M, N]

Toa dd cua M va N la:
>map(coordinates,objl);

[[0. 2], [0, 2]]

5.6) Ham xdc dinh dwong thang (1) 1a tiép tuyén véi dieong tron (C) tai diem M
thugce (c).

Cu phép: >tangentpc(l, M, ¢);

5.7) Ham xdc dinh cac dwong thang (0bj) 1 tiép tuyén véi dweong tron () di qua
diém A ¢ ngodi (c).

Cu phép: >TangentLine(obj, A, c, [11, 12]);

Trong do: -11, 12 1a tén cua 2 duong tiép tuyén;

5.8) Ham kiém tra xem hai dwong tron ¢l va c2 c6 trye giao véi nhau hay khéng .
Cu phép: >AreOrthégnal(cl, c2, “cond’);

Trong d6: cond 1a diéu kién dé c1 va c2 truc giao néu phuong trinh (hoic cac yéu td
kh&c) cua c1 hodc ¢2 ¢6 chir tham s6. Két qua cua ‘cond’ dugc cho dudi dang mot hé
thire (ddng thirc).

5.9) Ham xdc dinh giao diém ciia dwong thang (1) véi dwong tron ¢ hodc giao
diém ciia 2 dwong tron cl, c2.
Cu phap: >intersection(obj, I, ©);

hoac >intersection(obj, 1, c, [M,N]);
Trong do: - obj la tén cua tap hop cac giao diém. ]

) - M, N (6 ct phap thir 2) 1a tén cua cac giao diém.

*Giao diém cua 2 duong tron:
Cu phap: >intersection(obj, cl1, c2);

hoac >intersection(obj, cl1, c2, [M,N]);

6. Hinh vuoéng.

* Ham xdc dinh hinh vudng Sq di qua bon dinh M, N, P, Q.
C0 phap: >square(Sq, [M,N,P,Q1);

* Ham tinh d¢ dai dwong chéo hinh vuéng Sq.

Cu phép: >diagonal (Sq);

* Ham tinh dién tich hinh vudng Sq.

Cu phap: >area(Sq);

6. Ba dwong conic.
6.1) Duong elip.
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M6t s6 tir khéa lién quan dén cdc yéu té ciia elip(p):
*form(p) z cho biét thé loai cua elip(p). Két qua 1a ellipse2d.
*center(p): cho biét tim cua elip(p).

*foci(p) : cho biét cac tiéu diém cua elip(p).

*MajorAxis(p) : cho biét d6 dai truc 16n cia elip(p).
*MinorAxis(p) : cho biét d6 dai truc nho cua elip(p).

* detail(p) : xem chi tiét cac yéu té cua elip(p).

6.1a) Elip p di qua 5 diém A, B, C, E, F cho trudc.
Cu phép: >ellipse(p, [A, B, C, E, F],[name]);

O chuong trinh pho théng hién nay dang nay khong dugc dé cap.

6.1b) Elip p xdc dinh khi biét dwong chudn d, mot tiéu diém F va tam sai ecc.
Cu phép: >ellipse(p,[“directrix’=d, “focus’=F,
“eccentricity’ =ecc], [name]);

Vi du:

T . . 2 . . 4 :
Xét elip c6 mot tiéu diém F(—4;0), tam sai e =< va duong chuan c6 phuong

. 25
trinh (1): x e
+ Xac dinh elip trén trong Maple:

Pau tién dinh nghia duong thang (1) va diém F:

>with(geometry):

> 1line(l,x=-25/4,[x,y]),point(F,-4,0):

Tiép theo ta dinh nghia elip:

>ellipse(p, [ directrix"=1,"focus"=F, "eccentricity"=4/5],[X,y

D:

p
Xem chi tiét cac yéu t6 cua elip(p):
>detail(p);
name of the object: p length of the major axis: 10
form of the object: ellipse2d length of the minor axis: 6
center: [0, 0] equation of the ellipse: 9/25*x"2-9+y"2 =0

foci: [[-4, 0], [4, 0]]

Két qua thong béao ctia Maple cho ta biét elip c6 tim 1a gbc toa d O(0;0), hai tiéu

diém co toa do (—4;0), (4;0); do dai truc 16n béng 10, truc nho béng 6. Phuong
trinh cua elip (p) 1&: 9 +y2-9=0 hay X—2+y—2—1
PP o5 59

+ Xem riéng phuong trinh cua elip(p):
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> Equation(p, [x,y]1);

+Xem toa do cac tiéu diém:
> foci(p),map(coordinates, foci(p));
[foci_1 p, foci_2 p], [[-4, 0], [4, 0]]

6.1¢) Elip p xdc dinh khi biét 2 tiéu diém [F1, F2] va dp dai truc lon Ima.
Cu phap:
>ellipse(p,[“foci’=[F1, F2], “MajorAxis’=Ima], [name]);
Vi du:
Xét elip(p) c6 2 téu diém 1a F,(-3;0), F,(3;0) va do dai truc 16n bang 12.
* Nhap cac diém va elip(p) vao Maple:
> restart;
>with(geometry):
>point(F1,-3,0), point(F2,3,0):
>ellipse(p,["foci™"=[F1, F2], "MajorAxis"=12],[x,y]):;

p

+Toa do tam cua (p):
> coordinates(center(p));
[0, 0]

+Phuong trinh cua (p):
> Equation(p);
432 x* — 15552+ 576 y*= 0

+ Do dai truc nho va truc 16n cua (p):
>MinorAxis(p), MajorAxis(p);
643,12

6.1d) Elip p xdc dinh Khi biét 2 tiéu diém [F1, F2] va dé dai truc nhé Imi.
Cu phép:

>e|pl i?ose(p, [“foci’=[F1, F2], “MinorAxis’=Imi], [name]);
Vi du:

Xét elip(p) 6 hai tiéu diem F,(-5;2), F,(5;2), d6 dai truc nho bang 9.

+ Nhap cac tiéu diém va elip(p) vao Maple:

> restart;

>with(geometry):

>point(F1,-6,2), point(F2,5,2):
>ellipse(p,["foci™"=[F1, F2], “MinorAxis"=9],[x,y]):

+ Toa do tam cua

Bién soan: PO CAO LONG (Gi4o vién Toan trudong THPT Nam Déng).



29

> coordinates(center(p));

+D¢ dai truc nho, truc 16n cua elip(p):
>MinorAxis(p), MajorAxis(p);
9, /202

+ Phuong trinh cua elip(p):
> Equation(p);
324 x% + 324 x + 808 y* — 3232y — 13049=0

Viét vé dang binh phuong:
>with(student,completesquare) (Equation(p),[x,y]);

{808 (y—2)? - 16362+ 324 [x+ ;j - 0}
Nhdn xét: O vi du ndy ching ta da xét mot elip khong thudc chuong trinh toan phd
thdng trung hoc hién nay. Bé ap dung cho cac elip ¢ chuong trinh toan pho thong
hién nay, quy ban doc chi can nhap cac yéu tb ctia né dung véi mét elip c6 phuong
trinh chinh tac thi s& c6 duoc két qua mong mudn.
6.1e) Elip p xdc dinh khi biét 2 tiéu diém [F1, F2] va tong khodng cdch dis tir
met diém bat ki trén elip p dén 2 tiéu diém.
Cu phap:
>ellipse(p,[“foci’=[F1, F2], “distance’=dis], [nhame]);

6.1f) Elip p xdc dinh khi biét 2 dinh [A, B] ciia truc l6n va 2 dinh [C, E] Ciia
truc nhe.

>ellipse(p,[ MajorAxis’=[A,B],

“MinorAxis’=[C,E]], [name]);

Vi du:

Xét elip (p) c6 2 dinh thudc truc 16n Ai(—6; O), A, (6; O); hai dinh trén tryc nho

Bl(O; —2), BZ(O; 2).
+ Nhap céac diém trén vao Maple va xéac dinh elip(p):
> restart;
>with(geometry):
>point(Al,-6,0), point(A2,6,0),point(B1,0,-2),
point(B2,0,2):
>ellipse(p,["MajorAxis"=[Al, A2],
"MinorAxis®=[B1,B2]],[x,y]D):
+ Phuong trinh cta elip(p):
> Equation(p);

64 x> — 2304+ 576 y>=0
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+Toa do cac tiéu diém cta elip(p):
>map(coordinates, foci(p));

[[-4./2,0],[4/2,0]]

+B¢ dai truc nho, truc 1én cua elip(p):
>MinorAxis(p), MajorAxis(p);

4,12
+Ve elip(p):
>draw(p, view=[-8..8,-4..4]);

6.1g) Elip p xdc dinh khi biét mgt phwong trinh equ Ciia né.
>ellipse(p, equ,[name]);
Vi du:
o . X2 y?
Xét elip(p) cho boi phuong trinh 25 + i 1.
* Xac dinh elip(p) trong Maple:
>with(geometry):
>ellipse(p,xN2/25+y"2/4=1,[x,y]):
+ Toa d6 céac tiéu diém cua elip(p):
>map(coordinates, foci(p));

[[-/21,0],[/21, 0]]

+ Do dai cac truc nho, truc 16n cua elip(p):
>MinorAxis(p), MajorAxis(p);
4,10

+Toa do tam cua elip(p):
> coordinates(center(p));
[0, 0]

6.2) Pwong hyperbol. )
6.2a) Hyperbol p di qua 5 diem A, B, C, E, F cho trudéc.
Cu phép: >hyperbola(p, [A, B, C, E, F],[name]);
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6.2b) Hyperbol p xdc dinh khi biét dwong chudn d, mét tiéu diém F va tam sai
ecc.

Cu phép:

>hyperbola(p,[“directrix’=d, “focus’=F, “eccentricity’
=ecc], [name]);

6.2c) Hyperbol p xdc dinh khi biét 2 tiéu diém [F1, F2] va 2 dinh [A1, A2] (trén
truc thuc) cia p.

Cu phép:

>hyperbola(p,[“foci’=[F1, F2], “vertices’=[Al, A2] ],
[hame]);

6.2d) Hyperbol p xdc dinh khi biét 2 tiéu diém [F1, F2] va khodng cdch disv
Qiita 2 dinh (trén truc thuc) cia p.

Cu phap:

>hyperbola(p,[“foci’=[F1,F2], “distancev’=disv], [name]);

6.2e) Hyperbol p xdc dinh khi biét khodng cdch disf giita 2 tiéu diém va tong
khodng cach disv giita 2 dinh(trén truc thwc) cua hyperbol p.

Cu phap:

>hyperbola(p,[“foci’=[F1, F2], “distance’=disv],
[name]);

6.29) Hyperbol p xdc dinh khi biét mét phwong trinh equ ciia né.
>hyperbola(p, equ,[name]);

6.3) Pwong parabol. .
6.3a) Parabol p di qua 5 diem A, B, C, E, F cho trudéc.
Cu phap: >parabola(p, [A, B, C, E, F],[name]);

6.3b) Parabol p xdc dinh khi biét tiéu diém F va dinh E ciia né.
Cu phap:
>parabola(p, [“focus’=F, “vertex’=E],[name]);

6.3b) Parabol p xdc dinh khi biét tiéu diém F va dwong chudn d.

Cu phap:

>parabola(p, [“focus’=F, “directrix’=d], [name]);
6.29) Parabol p xdc dinh khi biét mét phwong trinh equ Ciia né.

Cu phap:
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>parabola(p, equ,[name]);

6.4 Conic tong quat. )
6.3a) Conic ¢ di qua 5 diem A, B, C, E, F cho truoc.
Cu phap: >conic(c, [A, B, C, E, F].,[name]);

6.3b) Conic ¢ xdc dinh khi biét dwong chuén d, tiéu diém F va tam sai ecc.
Cu phép: >conic(c, [d, F, ecc],[name]);

6.3c) Conic ¢ xdc dinh khi biét phwong trinh ciia né.
Cu phép: >conic(c,equ, [name]);

7. Céc phép bién hinh trong mit phang.
7.1) Phép tinh tién theo vecto AB.

8. Ham vé cac dwong objl, obj2, obj3,... (curves) trong mit phing.
Cd phap:
>draw([objl(optl), obj2(opt2), obj3(opt3),..], opts);
Trong do:
-obt1, obt2, obt3,... la cac option twong tng cta cac duong objl, obj2,

0bj3,... Thuong cac option nay la cac tur khoa: color, linestyle, numpoints, style,

symbol, thickness, printtext, filled, transparency.

Cha y: filled dugc khai bao chi khi cac duong 1a “duwong khép kin” (chang han
tam gidc, hinh vudng, duong tron, elip,...). Diéu quan trong nhat khi dung tir khoa nay
la d@é y dén thir tw ciia cdc hinh can vé. Maple quy dinh ‘dudng thir nhat® s& nam trén(on
top) ‘duong thir hai’. Vi du: V& duong tron ¢l chira duong tron c2 thi ta phai khai béo

c2 trude cl, tirc cau Iénh c6 dang:
draw([c2(filled2), cl(filled1)], opts);
- obts la cac option con lai twong tu trong goéi Iénh with(plottools):
thuong dung cac tir khoa adaptive va sample.
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