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Tém tdt: Phuong phdp dai s6 héa mét sé bai todn hinh hoc theo hudng khai thdc vé dep théng nhdt ctia Todn hoc
nhdm déng co goi mé, tao hiing th, xdy dung long tin trong hoc tdp dé phdt huy téi da ndng luc sdng tao cho hoc sinh.
Cung vdi cdch gidi todn bédng hinh hoc truyén théng, hoc sinh cdn dugc huéng dan dé gidi todn hinh hoc béing phuong
phdp dai s6 héa cting nhiing ki nding chuyén déi mét bai todn tir linh vuc ndy thanh mét bai todn cda linh vuc khdc trong
su'th6ng nhdt tron ven cua Todn hoc. Ttr d6, kich thich tinh td mo va sdng tao, gép phdn ndng cao ki néng tiép cdn gidi
quyét vdn dé trong hoc tdp mén Todn ciing nhu trong cudc séng cho hoc sinh.

Tirkhéa: Todn hoc; bai todn Hinh hoc phdng; phuong phdp Bai sé héa.

(Nhan bai ngay 19/7/2016; Nhdn két qua phan bién va chinh sta ngay 18/8/2016; Duyét ddang ngdy 25/8/2016).

1.Dat van dé

Nh(ing khai niém, két qua cing nhu phép suy luan
va phuong phdp todn hoc ngay cang tham nhap sau
vao cac linh vyc cta dgi séng con ngudi. Ngay nay, ranh
gidi gilta cac nganh Todn hoc da la mot khéi théng nhat.
Cac quan hé hinh hoc déu c6 thé biéu dién bang nhiing
phuong trinh dai s6 thong qua céng cu toa do.

Viéc tim toi nhiéu 16i gidi bang cac ngon ngl khac
nhau cho mét bai todn Hinh hoc gilp gido vién (GV) va
hoc sinh (HS) nhan thic dugc gia tri thdm mi ctia Toan
hoc, c6 tac dung thiét thuc trong viéc goi ma kha nang
tu duy, ndng luc sang tao. Cling véi cach giadi todan bang
Hinh hoc truyén théng, HS can dugc hudng dan dé gidi
toan Hinh hoc bang phuong phap Dai s6 hda clng véi
nhing ki nang (KN) chuyén déi mét bai toén tir linh vuc
nay thanh mot bai toan cua linh vuc khac trong su théng
nhat tron ven cia Todn hoc. Phuong phép nay tao ra tiép
can mdi sinh déng, gitp ngudi hoc khai thac t6i da kha
nang ctia ban than, tao niém vui kham pha va sang tao.

Trong bai viét nay, ching téi sit dung phuang
phép va céng cu Dai s6 dé gidi mét s6 bai toan Hinh hoc
phang. Tu tudng cla viéc thuc hién cac ching minh nay
chinh 1a khai thac vé dep thdm mi vé tinh théng nhat
cla Toédn hoc trong day va hoc Hinh hoc. Nhiing tim toi
nay gép phan tich cuc héa hoat ddng hoc tap mén Toan
ndi chung va phan mén Hinh hoc néi riéng cho HS & céac
trudng phé théng.

2. Dai s8 héa bai toan Hinh hoc

Chung ta s&r dung cong cu Dai s6 dé dién dat cac
bai toan Hinh hoc bang ngén nglr phuong trinh. Haon
nlta, cdc quan hé vuong goéc, song song, lién thudc,
giao cat... trong Hinh hoc khi dién dat bang ngén ngir
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phuong trinh trong Dai s6 rat tién loi va hiéu qua. Dai s6
6 lgi thé la chat ché, mach lac, logic, c6 nhiéu quy trinh
va thuat toan chuén, phu hop véi tam li ti€p nhan, kham
pha clia HS. Do d6, phuong phap nay giup HS khi gidi
toan Hinh hoc tranh dugc nhiing ki thuat qua ddc biét,
13t 1éo, khong phé bién.

Pai s6 héa moét bai toan Hinh hoc c6 thé dua viéc
giai bai todn Hinh hoc dé vé thuc hién trén may tinh
bang cac phan mém Tin hoc tuong thich. Chang han, I5i
gidi ctia nhiéu bai toan Hinh hoc phéng cé thé thuc hién
trén may tinh bdi phan mém Maple nh& céng cu toan
hoc la li thuyét co s& Grobner [1].

Co s& cla phuong phap dung hinh bang céng cu
Dai s6 dua vao nhan xét: Méi phép dung hinh déu c6 thé
dua vé tim nghiém cia mét hé phuong trinh Pai s6 nao
dé. Chdng han, cac phép dung hinh bang thudc ké va
compa déu dua dén viéc dung cac dudng thang, dudng
tron va tim giao diém cda chang. Khi biéu dién cac hinh
phang trong toa d6 Descartes (Dé - cac) vudng goc, hau
hét cac hinh hinh hoc hodc bién cta chidng cé thé xem
la tdp cac nghiém cla céc da thuc va nhiing quan hé
gilta ching déu c6 thé mé ta bang cac phuang trinh da
thuc. Chang ta xét trén mat phéng hay khéng gian thuc
nén cac da thic ciing nhu tap cadc nghiém phai xét trén
trudng s6 thuc. Vi vay, cé thé Dai s6 hoa mét dinh Ii hay
bai toan Hinh hoc phdng duéi dang sau:

Gia thiét:

Cho hé phuongtrinh f; =0, f5=0,---, f; =0. Két
ludn: Khi d6 moi nghiém thuc ctia hé trén phai théa man
hé phuong trinh g, =0, g, =0, -, g, =0, trong dé:
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SisSrsees [ 815825-,81 € R[ul,...,ut,xl,...,xn] la cac
da thiic véi hé s6 thuc. Cac bién doc lap uy,u,,...,u, la
toa do clia cac diém tuong (ing va c6 thé chon tly y; cac
bién x,...,x, 1a phu thudc, nghia la méi bién phai xuét
hién trong it nhat mét da thic f; nao dé.Khi =1, g
dugc ki hiéula g .

Vi du 1: Ching minh rdng trong tam gidc ABC ba
dudng cao déng quy

Chon hé truc toa dé B(0;0),C(u;;0), A(uy;uz) va
H(x;x,). Trong do u;,u,,u; la cac bién doc lap, x;,x,
la cac bién phu thudc. Gia sir BH L. AC, CH L AB.Ta can
chiing minh AH L BC. Khi d6, cac tinh chat hinh hoc sé
mo ta bdi cac phuong trinh dai sé nhu sau:

biéukién BH LACchota f]:=x;(uy — 1))+ xpu3 =0

Piéu kién CH 1 AB cho ta
Jr=uy (O —uy) +uzx, =0 Ay 5 )

Tu do, diéu kién
can ching minh la fi (5 %)
AH L1 BC tr& thanh:
g=uy(uy —x)=0.

Nhu vay, ching ta #(: ) C(u:0)
da Dai s6 hoa bai toan Hinh 1

Hinh hoc nay thanh bai

toan: Gid thiét: Cho hé hai phuong trinh f; =0, f5 =0.
Két ludn: Khi d6 moi nghiém thuc cla hé hai phuong
trinh trén phai thoa man phuong trinh g =0. That vay,
tacé g=f,— /> nénkhi f;=0va f,=0thi g=0.

Vi du 2 (Dinh li Euler): Chiing minh rdng trong tam
gidc ABC truc tam H, trong tdm G va tam O cua vong tron
ngoadi tiép tam gidc thdng hang

Dai s6 héa bai toan nhu sau: Chon hé truc toa

dé sao choB(0;0), C(u;;0), Aupius), H(uyixp);
G(—ul it ;u_3j , O(xp;%3).

dudng tron ngoai tiép \

tuong duong vai hai diéu '

td bdi cdc phuong trinh

dai s6 nhu sau: Diéu kién BH L AC tuong ducng vaGi

3 3
kien OB=OA, OB=OC. .0 Yo
uy (uy —uy) +x(u3 —0)=0,Hay f, = u% — Uyt + x5 =0

Ta ¢6 G la trong tam
clla tam gidc ABC va AH
1 BG; diéu kién O la tam
Biang cach chon hé truc
toa d6 nhu vay, cac tinh
chét hinh hoc sé dugc moé Hinh 2

OA:OB<:>x§+x32 =(x2—u2)2+(x3—u3)2,

OA=OB<:>x§+x§ =(u2—x2)2+x§.

Do d() fz = u22 + u32 - 2x2u2 — 2x3u3 =0 (2),
f3= u12 —2u1xy =0

Ta co: H—Oz(xz —Up,Xx3 —X]) ’

@*[2%3?@

Vi vay, diéu kién ba diém H, G, O thdng hang la:

u u +u
(xz—uz()@—?]:()@—xl{xz— 13 2)

Hay g == =2uyx3 — Xouz + upty + XUy + x13X, — xquy — X1y =0,

Nhu vay, chiing ta da Dai s6 hda bai toan Hinh hoc
nay thanh bai toan: Gid thiét: Cho hé ba phuong trinh
f1=0, f5=0, f3=0. Két lugn: Khi d6, moi nghiém

thuc cia hé ba phuaong trinh trén phai thoa man phuong
trinhg=0.

That vay, vi s #z0,néntu f3=0 suyra u;=2x,.

T f3=0,/3=0
Tacod u32+u2(u1—2x2)—2x3u3—x]u3 =0
hay uz =2x3+x;.
Tu dé:
g=(—2u2x3 +u2u3—xlu2)+(x3u1 +3x1x2—x1u1)—x2u3
=u2(u3—2x3—x1)+(2x3x2+3x1x2—2x1x2)—x2u3
zuz(u3—2x3—x1)+x2(2x3+x]—u3):0.

Vi du 3: Cho tam gidc ABC can tai A, H la trung diém
BG, D la hinh chiéu cta H Ién AC, I la trung diém HD. Chung
minh rdng Al L BD.

Ta thay AH L BC tai H nén viéc Dai s6 hoa bai toan
nay sé kha thuan lgi. Ta A@R)
chon H lam géc toa dé.
Tuy chua biét do dai
HB, HC nhung do tam
gidc da cho la tam giac
can nén ta chon ngay
HB=HC=1. Khi d¢, ta chi
can chon toa do cda /
roi tinh toa dé cda D va
ching minh diéu kién
vudng goc.

Chon hé truc toa
dd sao cho H(0;0), B(-1;0); C(1;0), A(0;x), I(u,v), D(2u,2v).

Diéu kién HD L AC tuong duong véi —2u +2xv =0

hay fi=-u+xv=0.

D(2u:2v)

I(uzv)

B (-1.0) H (0;0) c(1,0)

Hinh 3

Diéu kién D nam trén AC tuong duong Vi
2u2v=(2v-x)(2u-1),hay f;=2xu+2v—x=0
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Diéu kién dé Al 1BD tuong ducng vdi
u(Zu +1)+(v—x)2v =0,hay g =20 vu+ 202 2w =0

Nhu vay, chiing ta da Dai s6 hoa bai toan Hinh hoc
nay thanh bai toan: Gid thiét: Cho hé hai phuang trinh
£1=0,/,=0. K& lugn: Moi nghiém thuc cla hé hai

phuong trinh trén phai théa man phuong trinh g = 0.
Tu f;=0 suyra u=xv,dodd f, =2x%v+ 2v—x.

Vivay, ti f,=0,taco g=2x2v2+2v2—xv:vf2=0.

Vi du 4: Cho tam gidc ABC véi dudng cao AD, d la
dudng thdng diqua D, 18y E, F € d, khéng trung véi D sao
cho AELEB, AFLFC. Goi M, N 1an lugt la trung diém cuda
céc doan thang BC va EF. Ching minh rang AN_LMN.

y

B

Hinh 4

Nhin vao Hinh 4, GV va HS c¢6 thé thay viéc ching
minh truc ti€p bang Hinh hoc gap nhiéu khé khan, phic
tap. Vi chu y rang, trong cac gia thiét da cho c6 dén yéu
t6 vudng géc va yéu té ba diém thang hang, chinh diéu
nay ndy sinh y tudng Pai s6 hoa bai toan. Ta sé chon A
la gbc toa d6 va dat toa do cho ba diém D, E, F. Tu d6, st
dung cac diéu kién vudng géc dé viét phuang trinh cac
dudng thdng thang AD, AE, AF, BC, BE, CF dé tim ra toa do
clia céac diém B, C, M. Tiép d6, GV yéu ciu HS kiém tinh
vudéng gbc bang cong cu tich vé huéng. Néu dat toa do
bat ki cho D, E, Fthi dung 6 &n s6 sé qua phtic tap. Do dé,
dé dan gian hon, ta gan tung do6 ctia D,EF bang -1 hay
noi cach khac, ba diém nay nam trén dudng thang y=-1.
Luc nay bai toan chi con 3 4n sé.

Chon hé truc toa dé sao cho A(0;0), Ax//d,
D(d;-1),E(e;—1),F(f,—1) vé&id, e f déi moét khac nhau.

Taco N(%;—lj . Phuang trinh cac dudng thang

lan lugt nhusau: AD:x+dy=0; AE:x+ey=0;
AF :x+ fy=0; BC:dx—y—d2—1=0;

BE:ex—y—e>—1=0; CF: fi—y—f2-1=0
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Toa d6 cac diém lan lugt la: B(d +ede—1);

C(d+fidf -1); M(d+e;f;de;df—lj.
Tacéd Z\’:(ezf;—lj; m:(d;@j.

Do dé AN 1L MN vi
Iv.mzd.e;ﬂ(_l)

de+df _

Qua viéc Dai s6 hoa cac bai toan Hinh hoc, ta nhan
thady KN chon hé truc toa dé va gan toa doé cho moi diém
da cho hodc diém can tim sao cho phu hgp va tién ich 1a
mot KN quan trong GV can trang bi va béi dudng cho HS.
Viéc chon toa dé nao la bién phu thudc hoadc bién doc
lap la KN can co khi thuc hién Dai s6 hoa mét bai toan
Hinh hoc. Ngoai ra, KN phién dich méi tinh chat Hinh
hoc thanh nhiing tinh chat Dai s6, S6 hoc théng qua cac
céng cu nhu phuong trinh, hé phuong trinh, ham sé, da
thiic, cong thiic dai sé la can thiét trong luyén tap giai
todn cho HS.

Trong qua trinh day gidi cac bai tap da néu, GV
c6 thé huéng dan HS tim 18i gidi bang nhing cau hoi
dan dét, c6 tinh chat goi ma& phu hgp. Chang han, dsi
V@i bai todn nay, ta nén chon géc va cac truc toa dé nhu
thé nao? Hay xac dinh toa d6 cla cac diém vdi toa dd
da chon? Hay dién dat tinh chat Hinh hoc nay bang cac
phuong trinh Pai s6? Nhiing toa do nao la bién phu
thudc va bién déc lap?

Véi thai gian hoc tap ngoai gid, GV co thé tao ra
nhing san chai bé ich cho HS luyén tap dién dat mot s6
tinh chat Hinh hoc bang ngén ngl Dai s6 dudi dang tu
don gidn dén phic tap. Chdng han, HS phéat biéu Dinh li
Pitago trong Hinh hoc bang ngdn ngir dién tich, s6 hoc
hoac luong giac; phat biéu vé diéu kién vudéng, nhon, tu
clia mét goc trong tam giac bang bat dang thuc trén s6
do culia cac canh,...

3. Kétluén

Viéc dinh hudng cho 16i gidi bai toan Hinh hoc
bang phucng phéap Dai s6 nham khai thac nhiing vé dep
théng nhat clia Toan hoc la diéu kho khan doi véi HS
trung hoc phé théng. Pa s8 HS gidi toan trong linh vuc
nao thi thuong st dung cong cu va phuong phap cla
linh vuc do. Véi kién thiic co ban vé Dai s6 va Hinh hoc
cung su huéng dan cta GV, viéc nhan dang, phan loai
dé van dung, sang tao dua ra cach giai dep va hiéu qua
la diéu hoan toan cé thé thuc hién dugc trong gidi toan
Hinh hoc bang céng cu Pai s6 va nguac lai. Trong thuc té
giang day, ching téi da lua chon dugc mot hé thong bai
tap phu hop va khao sat, danh gia kha nang van dung
vao thuc té€ hoc tap va tinh kha thi cia cac bién phap dé
xudt theo hudng da néu & trén déi véi tiing HS.

Tao hing thu va niém dam mé cho HS trong day
hoc Toan nham nang cao hiéu qua cda qua trinh day
va hoc. Qua kinh nghiém giang day thuc té, cac tac gia
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nhan thay viéc van dung kién thiic Dai s6 vao giai cac bai
toan Hinh hoc gitp HS c6 cach nhin téng quan vé su lién
hé chat ché gitta Hinh hoc va Dai s6. Tur d6, kich thich tinh
td mo va sang tao, gép phan nang cao KN tiép can giai
quyét van dé trong hoc tdp mén Toédn cling nhu trong
cudc séng cho HS. Nh& sy cai tién trong day va hoc, viéc
tranh luan c&i m& véi HS va dé HS trao d&i phan bién Ioi
gidi cac bai toan Hinh hoc giup GV viing vang hon trong
nghé nghiép ctia minh.

Khai thac vé dep thong nhat ctia Toan hoc khéng
chi huéng dén tinh yéu Toan hoc ma con truyén cam
hing cho HS vuon tdi su sdng tao dé tim tdi nhing cai
mdi, cai dep trong cudc séng. Cac vi du trén day nhu
minh ching cu thé vé khai thac vé dep cla su théng

nhat gilra hai linh vuc Dai s6 va Hinh hoc trong chuong
trinh Toan hoc phé théng.
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EXPLOITING THE BEAUTY OF THE MATHEMATICS UNITY THROUGH DOING SOME PLANE GEOMETRY
EXERCISES BY USING ALGEBRA METHOD
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Abstract: Using algebra method to do some geometric problems towards exploiting the unity beauty of Mathematics
aims to create excitement, interest and confidence in learning to maximize learners’ creativeness. Beside doing Maths
exercises by geometry, students need to be guided to do Maths exercises by Algebra and skills to change exercises into other
forms in perfect unity of Mathematics. Then, students’ curiosity and creativity will be engaged, contributes to enhancing
problem solving skills in Mathematics learning and in life as well.

Keywords: Maths; plane geometry exercise; Algebra method.

S0 131 - THANG 8/2016 35



