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NGHIEN CUU VA VAN DUNG PHEP THAU XA AFIN ‘
TRONG DAY BAI TOAN BIEU DIEN PUONG ELIP TRONG HINH HQC HQA HINH
NHAM NANG CAO NANG LUC BIEU DIEN HINH HQC CHO SINH VIEN

Tran Hong Hai - Truong Pai hoc M6 - Dia chat

Ngay nhdn bai: 29/08/2018, ngay sua chira:

14/09/2018; ngay duyét dang: 20/09/2018.

Abstract: In the technical universities, descriptive geometry plays a very important role in
equipping students with reading skills and designing technical drawings. The basis for constructing
the knowledge of the module is mainly based on projections, transformations inheriting the
knowledge of Euclidean geometry. This article presents the application of affine homology in
teaching the problem of elliptic line representation in descriptive geometry to improve the
competency of represent geometry for students as well as to help them better understand the
relationship between Euclidean geometry and descriptive geometry.

Keywords: Affine homology, descriptive geometry, performance.

1. Mé& dau

Hinh hoc Hoa hinh (HHHH) 18 mén hoc nghién ctiu
cach biéu dién cac yéu t6 hinh hoc trong khong gian
Euclide 3 chiéu (diém, dwong, mat) 1én mat phang hai
chiéu, qua d6 nghién ctru cach giai cac bai toan lién quan
trén mat phang biéu dién.

Hoc phan HHHH thudc phan kién thiic co ban trong
khung chuong trinh cta cc truong dai hoc khéi ki thuat,
chiém 2 hoic 3 tin chi trong tong s6 130 - 150 tin chi. Cu
thé tai mot s6 truong nhu sau: Truong Pai hoc Bach khoa
Ha Noi - 2/130 tin chi; Truong Pai hoc Giao théng van
tai - 4/290 don vi hgc trinh; Trudng Pai hoc Céng nghé
Giao thong Van tai: 2/130 tin chi; Truong DPai hoc Mo -
Dia chét - 2/135 tin chi; Trudng Dai hoc Cong nghiép
Quang Ninh - 2/150 tin chi; Truong Pai hoc Bach khoa
Pa Ning - 2/150 tin chi. Noi dung chinh cta hoc phan
thudng bao gém nhiing van dé sau: (1) Biéu dién diém -
duong thang - mat phang; (2) Cac bai toan vé Vi tri; (3)
Cac bai toan vé luong; (4) Puong va mit; (5) Cac phép
bién d6i hinh chiéu; (6) Hinh chiéu c6 s, hinh chiéu phdi
canh. Trong d6 cac ndi dung (1), (2), (3), (4) 1a nhirng noi
dung co ban.

Muc tiéu cua hoc phan nay duoc céc trudng dai hoc
khéi ki thudt dé ra kha thong nhat ¢ nhiing diém sau:
Trang bi cho sinh vién nhing kién thirc co ban vé cac
nguyén tac biéu dién khong gian hinh hoc, cac phép bién
doi, sy hinh thanh giao tuyén cc mat,... Hoc phan nay
trang bi nhiing kién thirc va ki nang gitip ngudi hoc doc
hiéu va thiét ké duoc nhiing ban vé ki thuat, nhiing tri
thic vé HHHH - 1a mot trong nhiing tri thire co ban, bt
bugc, téi thiéu ddi véi sinh vién cac truong thuoe khdi ki
thuat [1], [2].
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Mic du cac kién thic trong hoc phan HHHH dya
trén cac kién thic cia hinh hoc Euclide, nhung
phuong phap nghién ctru cta hai loai hinh hoc nay
khac nhau. Hinh hoc Euclide nghién ctru cic hinh
trong khong gian vét li ba chidu dua trén hinh biéu
dlen ctia hinh d6 trén mit phing chiéu (mat phing to
gidy, mat bang...). Co s& xay dung va nghién ctiu vé
HHHH dua trén cac phép chiéu, trong d6 cac hinh biéu
di&n cua hinh hoc Euclide phai thoa mén cac tinh chat
vé hinh biéu dién day da (néu chi quan tam téi cac tinh
chat Afin: lién thudc, song song, ti 1 cua cac doan
thang cung phuong...), cac tinh cht vé hinh biéu dién
dinh dang (néu quan tam toi cac tinh chat Metric: do
dai, do lon, quan hé vuodng goc,...) [3], [4], trong khi
d6 HHHH nghién ctru cac hinh trén ca hai hinh biéu
dién caa né. Do vay, ning lyc biéu didn hinh hoc ciing
nhu tri tudng tuwong khong gian dwoc nhin manh doi
v6i nguoi hoc HHHH.

Bai viét dé cip dén viéc van dung phép thau xa Afin
vao dang toan biéu dién du’orng elip trong HHHH thong
qua mot s6 vi du dién hinh nham nang cao kha ning biéu
dién hinh hoc cho sinh vién, dong thoi cho nguoi hoc
thay duoc méi lién hé mét thiét gitta Hinh hoc Euclide va
HHHH.

2. No¢i dung nghién ciru
2.1. Kién thikc co' s
2.1.1. Ti 56 kép ciia 4 diém thang hang, 4 dwong dong quy

- Ti s don cua 3 diém thing hang A, B, C duoc ki

hiéu va xac dinh nhu sau:

(ABC) = AC
BC
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- Tuong tu, ti s6 kép cia 4 diém thing hang A, B,
C, D:

(ABCD)= (ABC) _ AC.AD
(ABD) BC BD

- Truong hop dac biét:

+ D> wthi= (ABC) _ (ABC) =(ABC)

(ABD,) (ABD,)

+ Hai cip diém A, B va C, D duoc goi 1a lién hiép
diéu hoa khi (ABCD) =-1

- Ti s6 kép ctia chum bdn duong thang dong quy
S(abed) dua trén co so: Cat bon tia Sa, Sb, Sc, Sd bing
duong thing A bat ki, ta dugc 4 diém tuong img 13 A, B,
C, D. Khi d6 (ABCD) khong dbi, khong phu thudc vao
vi tri cua A. Do do day ti s0 kép ctia (abed) duge dinh
nghia la: (abcd) = (ABCD).

Néu (ABCD) = -1 thi (abed) = -1, khi d6 ta ndi a, b
va ¢, d lién hiép didu hoa.

2.1.2. Bién doi thdu xa (Phép thau xq)

Trén mit phang cho diém S va mot duong thing cb
dinh s. Goi 6 1a mot s dai s cho trudc. Goi I 1a giao
diém SA vdi s. Phép dit tuong tng mot diém A véi diém
A’ sa0 cho (SIAA) = 6 duogc goi 1a phép thiu xa bién
diém A thanh diém A’ (hinh I).

1 s

e

A

Hinh 1

Trong d6: + S: Tam thau xa

+s: Truc thiu xa

+ A: Tao anh; A’: Anh ctia diém A qua phép thau xa

+0: Ti s thiu xa

Néu A v& 1én hinh H thi A'v& Ién hinh H'. Khi d6 hai
hinh H, H' duoc goi 1a tuong tmg thau xa.

Tinh chat ciia phép bién doi thau xa:

- Hai hinh twong g thiu xa thi diém ng vai diém:;
duong thang tng véi duong thing. Buong thang ndi hai
diém twong tng A va A’ ludén qua diém ¢6 dinh S (tim
thau xa); hai dudng thing tuong tmg cat nhau trén mot
duong thing cb dinh s (truc thau xa).

- Phép thdu xa hoan toan dugc xac dinh béi tim S,
truc s va cap diém tuong Gmg A, A,

- Phép thiu xa bao ton ti s6 kép.

Ung véi 4 diém thing hang A, B, C, D 1a 4 diém A,
B, C’, D va (ABCD)=(A'B'CD).

- Hai hinh phang twong tmg thiu xa ¢6 thé coi 1a hinh
chiéu xuyén tim cta nhau (hinh 2).

S

P=P

Hinh 2

+ Xoay mit phang H theo truc s t&i mot vi tri tuy ¥,
khi d6 ton tai tim chiéu S chiéu hinh H thanh hinh H'.

+ Bic biét khi H ¢b dinh, con H' quay quanh truc s
thi quy tich céc tam chiéu S 1a mot duong tron.

Chii y: Tuong (g thiu xa cua mot duong tron 1a mot
conic va nguoc lai c6 thé dung phép thiu xa thich hop dé
bién mot conic thanh mot dudng tron.

- Buong thang gisi han:

Xét H va H' 14 twong tmg thiu xa. Ung voi dudng
thang vo tan L., ctia H 1a duong thang L ... Duong thang
L’ phai song song Véi truc s vi phai Cit s tai vo tan.
Tuong ty tng véi dudng thiang vo tan d'., cia H 13 duong
thang d ciia H song song Véi truc s (hink 3).

Hinh 3

Céch v& hai duong gidi han A va L

+ Tir mot diém T cua tryc s, v& dudng thang TA. Tir
S vé& dudng thang song song véi duong thang TA', cat
TA tai M. Tir M vé& duong thang song song véi truc s, ta
cO A

+ Tir S, vé duong thiang song song véi duong thang
TA, cat TA tai N'. Tir N' vé& duong thang song song Véi
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truc s ta co L' (Cha y: ASMK = ATN'H nén duong cao
Ve tr S va duong cao veé tir T bang nhau: SSo = TT).
2.1.3. Bién doi Afin phéi canh (Phép Afin phéi canh)

Khi tam thiu Xa S ra v cling theo hudng A thi ta co
phép Afin phdi canh. Ung véi diém A 13 diém A’ sao cho
AA /I A va (SoIAA) =

_(S.1A) _S,A S A _IA
(S.1A) 1A T IA A
Vay trong tuong tmg Afin phdi canh, ta ludn co

:A = . Vi Ia truong hop dic biét ctia thdu xa nén trong

|
phép Afin, cac tinh cht sau ludn thoa mén:

- Hai hinh tuong tmg afin thi diém twong tmg voi diém;
duong thang tng véi duong thing. Pudng thang ndi cap
diém tuong tmg luén song song voi huong Afin A;

- Phép Afin phéi canh hoan toan duoc xac dinh boi
truc Afin s va cip diém twong tmg A, A’. Ta ki hiéu A(s,
A A);

- Phép afin bao ton ti s6 don,

- Hai hinh tuong tmg afin phoi canh dugc xem la hinh
chiéu song song ctia nhau;

Chu y: Tuong timg Afin cua duong tron 13 elip va déo
lai c6 thé dung phép Afin phdi canh thich hop bién elip
thanh duong tron.

Dientich C'_ 1A'

Dientich C 1A
2.2. Van dung phép thiu xa Afin trong day hec phan
Hinh hoc Hoa hinh
2.2.1. Vé Elip khi biét hai duwong kinh lién hop AB va CD

Trong qua trinh giang day, gidng vién da gidi thi¢u
cho sinh vién hai tiéu chuan dé c6 thé xac dinh duoc
dudng Elip: 1) Biét hai truc cua elip, 2) Biét hai duong
kinh lién hop cua elip d6. O truong hop 2, ngoai cach
thong thuong dugc gidi thiéu trong gido trinh [1],
giang vién co thé van dung phép thau xa Afin dé gitp
ngudi hoc xac dinh nghiém hinh ctia bai toAn nhu sau:

Cach 1 (hinh 4):

- Buoc 1: V& duong tron duong kinh AB

- Buge 2: Dung Afin phoi canh bién Elip c6 hai duong
kinh lién hgp AB, CD thanh duong tron c6 hai duong kinh
vubng goc: A'B’ tring v6i AB va vudng goc voi CD'. Truc
Afin s tring véi AB, huong Afin | // CC' // DD

- Buréc 3: V& mot diém M thudc Elip bang cach: Lay
mot diém M’ ciia duong tron. Ké C'M' ¢t tryc s tai Mo,
ké duong thing qua M’ va song song véi |, cit CM tai
diém M can tim.

Q

>

=
Hinh 4

Cach 2 (hinh 5):

- Buéc 1: Qua D, dung truc Afin s // AB. Cho tng
hai duong kinh lién hop AB, CD cua Elip la hai duong
kinh vudng goc cta duong tron Q’, twong tng Afin cta
Elip Q:

AB LCD (D tring D;OD Ls; 0D =0A=0B).

Khi d6 huong Afinsglal// OO // AA' /I BB

- Buge 2: Ve diém K thuoc Elip (Piém K tuong tng
Afin véi diem K): Ke OK' cat s tai Ko. Tir Ko dung
duong thang song song véi huong Afin |, cat OKo tai
diem K can tim.

- Buoc 3: VE truc Elip:

+ V& duong thing trung truc caa OO’ ¢t s tai |

+ V& duong tron tam I, ban kinh R = 10 = 10, cit
trucstai U,V

+0'UvaO'V cit dudng tron Q’ theo hai duong kinh
M'N’ va P'Q vudng goc voi nhau

+ V& hai tryc twong tmg MN va PQ cua Elip Q: MN
LPQ.
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Qua viéc sir dung phép thiu xa Afin
trong viéc khai thac hai 10i giai bai toan ¢
trén, giang vién c6 thé chi rd va nhan manh
cho sinh vién thdy duoc mdi quan hé:
Phép chiéu bién duong tron thanh duong
elip, bién hai duong kinh vuéng goc cua
duong tron thanh hai duong kinh lién hop
caa elip. Tir mi lién hé nay, giang vién co
thé huéng din nguoi hoc s dung phép
thdu xa Afin dé biéu dién cac duong
hyperbol, parabol.
2.2.2.Vé conic va xac dinh loai conic

Yéu cau

(a) V& conic ¢ di qua diém C va tiép
xtic v6i hai dudng thing Sa, Sb tai A va B.

(b) Xac dinh loai conic

Loi giai chi tiét cua bai toan (hinh 6):

(a) V& duong tron ¢ bat ki tiép xuc véi
Sa, Shtai A’ vaB.

Ké SC cit ¢ tai hai diém, chon mét trong hai giao
diém do, chang han C'.

Phan tich bai toan: Hai tam gidc ABC va AB'C ¢
ba dudng thing ndi ba cap dinh twong tmg, dong quy tai
A. Vay ba cap canh twong ing cit nhau tai ba diém P, Q,
R thudc mot duong thing 13 truc thau xa s. Khi d6 ta ¢6
phép thiu xa (S, s, A, A) bién tam gidc A'B ‘C’ thanh tam
giac ABC, nhu vy s& bién duong tron ¢ (Qua C', tiép
xtic v6i Sa, Sb tai A’ va B') thanh conic ¢ (qua C, tiép
xuc voi Sa, Sh tai A, B).

Trén hinh 6:

Budc 1 (Xac dinh diém M): N&i M’ vé6i B’ cit s tai
Mo. Puong thing MoB s& cat SM’ tai M.

Budc 2 (Xac dinh diém N): N&i A’ véi N’ cat s tai No,
ANp s& cat SN’ tai N. V& tuong tu ta duoc cac diém khac.

(b) Ta biét rang néu cac dwong thang & vo tan L., ma
khong cit conic ¢ thi d6 1a Elip, néu cit ¢ hai diém that
thi do 1a Hypebol, néu ¢ tiép xtc voi L., thi ta co Parabol.
Trong bai toan nay duong thang L twong tng L. khong
cat duong tron ¢, do Vay L., khong cit conic ¢, do vy ¢
14 Elip.

(Cach vé& duong L’z Ké qua A duong thang song song
VGi SC, cat s tai Xo, XoA’ cit SC’ tai X 1a diém co tuong
tmg 13 diém vo tan. Qua X ké duong thang song song
Vi s, ta duoc L).

3. Két luan

Biéu dién cac hinh hinh hoc 1a co s¢ ban dau dé

nghién ctru cac tinh chat, cac bai toan lién quan toi

Hinh 6

hinh ban dau trén mat phang do thirc. Trong qué trinh
day hoc, ngoai viéc nghién ctru cach biéu dién qua
phuong phap hai mit phing hinh chiéu, giang vién
c6 thé van dung phép thu xa Afin dé xac dinh va
biéu dién cac hinh hinh hoc gitip nguoi hoc hiéu rd
hon mdi quan hé chat ché gitra Hinh hoc Euclide va
HHHH, qua d6 ning cao nang lyc biéu dién hinh hoc
cho sinh vién.
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