JOURNAL GF SCIENCE
AND TRANSPORT TEGHNOLOGY

Journal of Science and Transport Technology

University of Transport Technology

Article info
Type of article:
Original research paper

DOI:
https://doi.org/10.58845/jstt.utt.2

Solving conic problems without

algebra analysis
Nguyé&n V&n Tién
University of Transport Technology, Vietham

using

024.vn.4.1.27-35

"Corresponding author:
E-mail address:
bknguyenvantien@gmail.com

Received: 29/12/2023
Accepted: 15/3/2024
Published: 30/3/2024

Abstract: In this article, with 1 non-degenerate conic given by equivalent to 5
real points, how to: determine any other points of this conic, find the axis center,
find the intersection of a straight line with a conic, draw a tangent from 1 point
belongs or does not belong to the curve, draw a polar of 1 point, draw a pole
of the straight line... The computer will draw about 1000 points of the conic then
connect, and edit into a smooth, solid curve. Those quadratic lines, which are
ellipse, hyperbola, parabola, cannot be drawn into a solid curve with a simple
tool like a compass. In this article, we will show how to solve these problems,
according to construction methods; From there, do programming, to use
whenever needed, without having to create analytic expressions.
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thau xa.

Toém tat: Trong bai nay néu ra véi 1 conic cho du, béi 1 sd diém thuc, [am thé
nao: xac dinh cac diém bét ki khac ctia conic nay, tim tam truc, tim giao diém
1 dwdng thang véi 1 conic, vé tiép tuyén tr 1 diém thudc, hay khong thudc
dudng cong, vé duwong thdng ddi cuwc 1 diém, vé diém dbi cwc 1 dwdng
thdng... May tinh vé& khoang 1 ngan diém cla conic rdi néi, va chinh stra thanh
1 dwdng cong tron, lién nét. Cac duong bac hai dé, la elip, hypecbol, parabol,
vén khéng vé thanh 1 dwéng dwdng cong lién nét bang 1 dung cu don gian
nhw compa... Trong bai nay sé néu cach giai nhirng bai toan nay, theo cac
cach dwng hinh; tlr d6 lam 1ap trinh, d& s& dung méi khi can, ma khong phai
lap biéu thirc gidi tich.

T khoa: hang diém xa anh, chum dwéng thdng xa anh, dinh Ii pascal, phép

Ki hiéu: € la thudc, N la giao, £ la goc, |V| la xa anh véi ...

1. M& dau

Puong bac hai suy bién 1a 1 cdp dwong
thdng, hay dworng bac hai khi la 1 dwéng tron, thi
vé ra bang thwéc thdng, hay compa dwoc ca
dwéng tron. Nhirng conic khdng suy bién, va khéng
tron co thé 1a elip, parabol, hay hypecbol, ta ki hiéu
chung la co.nr (nr nghia la khdng tron).

Mbi can bd ki thuat cong nghiép, hay céng
trinh, kién tric da dwoc trang bi vé cac dwong va
mat cong bang giai tich. Tuy nhién, nén bd sung
thém cac kién thirc, vé hinh hoc chiéu (con goi la
hinh hoc xa anh), cé rat nhiéu két qua vé conic...,
ma khoéng chi dwa trén kién thirc vé giai tich. Elip
va hypecbol thi cé tam, va 2 truc; con parabol, la
conic khéng cé tdm, va chi cé 1 truc. Ca 3 loai conic
nay, con co tiéu diém, duwéng chuan. Trén Hinh 1:
dwdng bac hai gébm cé: cdp 2 dwong thdng, duwdng
tron, hypecbol tu, nhon, vuéng; parabol.

Nhirng co.nr, v& bang may tinh, theo cach
giai tich, hay dd hoa, ciing can xac dinh rat nhiéu
diém lién nhau, ndi lai gan diung thanh dwéng cong

“lién nét”. Ma cach ctia d6 hoa, duwoc xay dwng trén
nén tang cla moén hoc Autocad, sinh vién ki thuét
da duwoc hoc.

Vi thé, cac co.nr, cé tam: la elip va hypecbol
to viéc xac dinh dd bang twong dwong 5 diém, can
tim tam, truc, dinh va géc dinh dang (hay tiém can)
clia no; con parabol, thi phai xac dinh truc, va dinh
parabol... Nhitng bai toan vé 1 dwéng bac hai cho
bang 5 diém ddng phang: tim cac tham sé vé
dwdng bac hai dé, nhuw: tdm, truc, tiém céan, géc
dinh dang, tiéu diém... va lam cac phép tinh vé
conic... ¢on nhirng tinh toan vé chiéu dai cung
cong, hay dién tich phan hinh cong, ciing déu thyc
hién dworc, trong Autocad, v&i hinh vé, ma khéng
can biéu thire giai tich...

Trong bai nay, t6i chi dung céc li thuyét cla
hinh hoc xa anh, va dwa ra cach dwng hinh béng
thwéc thang, compa, tir 5 diém clia co.nr da cho,
vé nhanh va chinh xac 1 conic 1a 1 dwéng cong lién
nét, co tam, truc, dinh conic co.nr, dé t&r do, tim
dwoc phwong trinh chinh tac cla conic.
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Hinh 1a,b,c,d,e,f,g. Cac loai conic
2. Mot sé kién thire hinh hoc xa anh vé conic

Theo cac tai liéu tham khao, co thé rut ra 1
sb kién thirc vé hinh xa anh, nhw sau.

1/ Ti s6 don, da co trong hinh hoc O'clid, cho
cac diém khac nhau A,B,C,D trén 1 dwéng thang,
goi ti s6 chiéu dai 2 doan vi du AB : BC, la ti s6 don
cta 3 diém thdng hang. Néu chiéu song song 3
diém trén lén 1 dwong thdng khac, thanh 3 diém
khac nhau, thi cé ti sé méi AB’ : BC'=AB : BC =
cte.

2/ Ti sb kép 4 diém thang hang. 1 1 khai niém
cta hinh hoc xa anh. Trén 1 duéng thang m, cé 4
diém ABCD, khac nhau, va xac dinh 1 chiéu
dwong, ctia cac sb do chiéu dai doan thang, thi l1ap
dwoc 1s6tisbvidu(CA:CB)/(DA:DB)=
s; xem Hinh 2.1a méi sb d6 goi 1a ti s6 kép cla 4
diém thang hang. ti sb kép cta 4 diém ABCD trén
1 dwong thang m. T 4 diém thang hang da cho,
c6 thé 1ap 1 s6 ti s6 kép khac nhau. Néu gan trén
duwéng thang nay, 1 gbc toa dd x, thi ti sb kép trén
bang ((Xa-Xc) : (Xb-Xc)) : ((Xa-Xd) : (Xb-Xd)).

Chiéu xuyén tam S, 4 diém nay 1én 1 duwdng
thdng khac, 1a AB’C’'D’, ta chirng minh duoc ti sb
kép cua 4 diém twong (rng bang ti s6 kép 4 diém
trwére, va ki hidu la (AB'C’D’) = (ABCD)

Hai c&p diém chia diéu hoa: néu 4 diém AB,
CD chia ré nhau, va cé ti s6 kép = -1, thi goi la 2
cap diém chia diéu hoa.

Cac diém co 1 dic tinh nao dé, cung thuéc 1
dwéng thang, goi la 1 hang diém. Buwong chira méi
hang diém nay, la gia cta hang diém.

Hai hang diém ABC... va AB'C'... goi la xa
anh v&i nhau, néu mét diém D e hang (ABC), thi
tim dwoc 1 diém D’ € hang (A’ B’ C’), dé c6 ti sb kép
(ABCD) = (A’ B' C' D).

Nguyén

Hinh 2.1a. Chiéu xuyén tam m(ABCD) I&n
m’'(AB’C’'D’)

3/ Diém vo tan, duwéng thang vo tan.

Mat phang xa anh & mat phang O'clid, c6 bd
sung cac diém vo tan, dwdng thang vé tan.

Mé&i dwérng thang trong mat phang Oclid, co
1 diém xa vo tan, va dwong thang nay coi nhu déng
kin. Hai dwong thang //, thi cét nhau & 1 diém xa
vo tan. Trong lién hé xa &nh cta hai hang diém trén
2 dwong thang khac nhau, hay trén cung 1 dwéng
thdng: vi du A,B,C € m twong trng A',B’,C’ € m’;
diém vo tan € m cé thé twong ng 1 diém xac dinh
nao déem’, diém vo tan clia m’ twong (ng 1 diém
xac dinh nao dé cta m. Trong lién hé xa anh cta 2
trwong diém va duwong thdng, méi trwdng cé 1
dwong thdng vé tan, anh cla duwdng thdng vé tan
cla trwdng nay, l1a 1 duwong thang xac dinh cla
trrong kia. ..

4/ Hai hang diém xa anh c6 thé khac gia, co
thé cung gia.

Hinh 2.1b&2.1c. Hai hang diém xa anh

Xét trwdng hop hai hang diém xa anh trén 2
dwong thdng m = m’. Giao diém m x m’ = diém 1.
Néu diém | e m, diém twong ng 'e m’, ma I’ = |,
trén Hinh 2.1b ta cé hai hang diém khong phéi
canh. Cac dwong thang nbi méi cdp diém twong
&ng, khéng déng qui. Trudng hop mNm’, ¢é hai
diém twong ng cla hai hang diém xa anh tring
nhau vi du a=a’. Hinh 2.1c, thi cé hai hang diém xa
anh phdi canh. Pwdng thang ndi cac cap diém
twong trng, cung cat nhau & 1 diém S, goi la tam
phdi canh cla hai hang diém nay. Hai hang diém
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khong phédi canh, trén hai dwéng thang khac nhau,
thi chiéu xuyén tam 2 1an, sé lap dwoc hang nay,
tr hang kia.

5/ Hai chum dwérng thdng xa anh

Trong 1 mat phang Oxy, cho chiéu dwong
cta goc. Ti s6 kép ctia chum 4 dwéong thang déng
phang & cuing di qua 1 diém: K(abcd) c6 ti s6 kép:
(abcd) = ((sin ca): (sin cb)) / ((sin da) : (sin db)).
Mat phang chra chum dwéong thdng goi 1a mat
phéng gia.

Cho trong 1 mét phdng, hay trong 2 mét
phang, 2 chum dwédng thdng A(cde), va B(c'd’e’) oy
ldy 1 dwong thdng Am trong chum A, thi tim dwoc
1 dwéng thadng Bm’ clia chum B, sao cho ti sé kép
A(cde m) = B(c'd’e’ m’) thi ¢ 2 chum dwédng thang
xa anh A(cde m) |V| B(c'd’e’ m’)

Dé xac dinh hai chum dwong thdng xa anh:
can cho 2 chum dwéong thang, mbéi chum cé 3
dwong thang khac nhau A(cde) va B(c'd’e)).

6/ Buong bac hai xac dinh bdi 5 diém

*Theo cach giai tich: méi diém da cho, c6 2
toa do x,y. Tt 5 diém lap duwoc 1 phwong trinh bac
hai: a.X? + b.Y? + cXY + dX + eY + 1=0, Phwong
trinh, cé 5 hé sb chwa biét, nén c6 5 diém xac dinh
duwdng cong, la tim dwoc 5 hé sb a,b,c,d,e & vé
dwoc dwong conic theo cac gia tri x,y.

Tuy nhién can bién dbi cac biéu thirc gii tich,
dé tim phwong trinh chinh tac ctia dwdng cong...

* Theo cach dwng hinh dung thwéc thang...

Hinh 3.1a. Lap chum A(CDE) |V| chum B(CDE)
V6&i 2 chum dwdng thdng xa anh, 1ap tir 5
diém da cho, 1a A(CDE) va B(CDE)... trén Hinh
3.1a.

Nguyén

Ménh d&: Véi 2 chum dwéng thang xa anh
khoéng phdi canh: giao diém cla nhirng cap tia
twong wng: cNc’, dNd’, eNe’ ...thi cung € 1 conic
khéng suy bién, di qua 2 tam chum la A,B.

Ménh dé: Véi 2 chum dwong thdng xa anh
phdi canh: giao diém clia méi cép tia twong &ng, la
1 conic suy bién: dwong thdng th& nhét la 2 tia
twong (rng trung nhau, dwong thang ther hai ndi
cac giao diém 2 tia twong rng khéc, tirc 1a cac giao
diém: cNc’, dNd’, eNe’ cung € 1 dwédng thang, cling
véi dwdng thadng AB; 1a 1 cap 2 dwong thang...

Puwong bac hai xac dinh bdi 5 diém: néu 5
diém ddng phéng, khong cé 3 diém thdng hang, thi
xac dinh 2 chum dwdng thdng xa anh, va theo
ménh dé nay, 2 chum dwdng thang nay cho 1 conic
khéng suy bién...

Hinh 3.1b. Tim tam T, tw 3 tiép tuyén & A,B,C

C6 thé dwng conic theo dinh li Pascal vé 6
diém € 1 dwdng conic. Trén Hinh 3.1b, cho 5 diém
ABCDE cua co.nr. Diéu kién at c6 va da dé 6 diém
ABCDEF cung thudc 1 conic, la giao diém cla 3
cap canh dbi dién: FA cat CD & diém 1, AB cat DE
& diém 2, BC cét EF & diém 3; 3 didm 1-2-3 phai
thdng hang thuéc 1 dwéng thang Pascal p. -Co thé
dwng conic theo bién dbi cong tuyén: bién 1 duwdng
tron thanh 1 conic da cho...

Tuy nhién cac cach dwng hinh do ngu&i vé:
dung thwéc, compa, vira cham, thiéu chinh xac, lai
con chwa da: vi chwa tim tam, va truc co.nr. Vi thé,
nén sau dé, ngudi ta da dung phwong phap ching
minh theo giai tich, thi tim dwoc phwong trinh
chinh tac, vé ra conic tlr 5 diém, 1a c6 tam, cd truc
conic.

Céc tai liéu t6i tham khéo, déu la gido trinh
hinh hoc... thwong cé phat biéu, chirng minh va
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hinh vé& minh hoa. Tai liéu [1],[2] phat biéu, chirng
minh theo dwng hinh, c6 dung dai sb va giai tich,
tinh ra khoang 20% sbé trang. Con trong [3],[4] thi
nguoc lai dung dai sb va gidi tich t&i 70%, trong
[5], thi chi dung dai sb, giai tich, nhwng dung giai
tich Ia chinh.

7. Chirng minh 1 két qua hinh hoc theo tdng
hop:

T twong dwong 5 diém xac dinh 1 conic,
trong d6 khoéng cé 3 diém thang hang, can phai
dung may tinh, tim nhanh va chinh xac: vai tram
diém, hay trén ngan diém néu conic dé la hypecbol,
hay parabol. Tim tadm, tim truc, tim dinh clGa conic
do... Tt do, khi can, cé thé tim tiéu diém, dwong
chuén. Viéc vé conic, hay vé cac dwdng cong, mét
cong theo dwng hinh, phai thyc hién 3 viéc:

a/ Chirng minh va chi ra cac phép vé dung
thwéc thang, compa can co tir hinh cho, vé ra
dwéng cong, mat cong can tim.

b/ Viét nhirng cau Iénh autolisp, d& may tinh
tw déng vé nhanh va chinh xac nhirng phép dwng
hinh trén, tao ra dwéng hay mat cong can tim...
hinh rat sang, vi chi vé ra két qua can cé.

¢/ May tinh vé ra hinh can tim, vidula 1 en
lip, chi kém theo tadm truc, gén 1 hé truc T xc yc,
vao tam va 2 truc elip. D& xac dinh 2 ban truc a,b,
va gan 1 hé truc ngang doc Oxy trén mé&t phang
chtra elip, dé& xac dinh x,y clGa tam elip, va géc
nghiéng cta 1 truc elip... ; Tl d6 viét dwoc phwong
trinh chinh tac cta hinh can tim...

Tré lai bwdc a, D& vé ra conic theo cach
dwng hinh thi phai chirng minh viéc tim ra tam, va
truc mdi conic.

3. Khao sat conic theo lién hé xa anh & dinh li
pascal
3.1. Ap dung lién hé xa anh

Cho trén Hinh 3.1a, 5 diém xac dinh conic
co.nr, lap 2 chum dwong thdng xa anh A(CDE...)
|V| B(CDE...).

C6 thé vé 1 tia qua A, tinh ti sb kép 4 tia
A(CDE f) va tim tia Bf sao cho ti s kép (B(CDE f)
= (A(CDE f)). Nhwng viéc tinh toan thi dai, nén tbi
ding cach vé: vé dwdng thdng Cm, Cm’. Puwdng

Nguyén

thdng AD, BD cdt m, m’ & 2,2’; néi dwong thang 2-
2, Pwong thadng AE, BE cat mm’ & 3,3"; duwong
thang 2-2’ cét 3-3' & K 1a tam phdi canh,... Néu vé
qua A, 1 dwdng thang A-q cat m & 6, ndi K-6, cat
m’ & 6, dwdng thang B-6’ cit A-q & diém F € co,nr.
Cho dwdng thdng A-q quanh quanh A, sé tim dwoc
vo s6 diém F nai trén... Néu lay 1 dwdng thdng A-
q // BE, thi dwoc 1 vi tri AF // BE. BPuwéong thang ndi
2 trung diém 6-7 cta AF//BE chira 1 dwdng kinh
lién hop ctia BE. Pwéng thang AB coi la cia chum
A, duwong AB cit Cm & 4, ndi K-4 cat Cm’ & 4.
Puong thang 4-B 1a tiép tuyén clGa co.nr & B.
Twong tw, dwdng thang A-5 la tiép tuyén & A. Hai
tiép tuyén cat nhau & 9. Trung diém cta doan AB
la 10. Buwong thang 9-10, cat dwong thang 7-8 &
tdm T cua co.nr(ABCDE).

3.2. Ap dung dinh li Pascal...

Hinh 3.2d. Tim tam T, t& 3 tiép tuyén & A,B,C
Nhw trén Hinh 3.2c, khi dwdng thdng Am
quanh quay A trong mat phang (ABCCDE), méi vi

31



JSTT 2024, 4 (1), 27-35

tri, cho 1 diém F € co.nr, ndi lai ta dwoc conic
co.nr.

Trén Hinh 3.2a: qua A, v& 1 dwong thang //
CD, dwong thang nay cét canh déi CD & diém vo
tan 17, dwong thang AB cat canh dbi DE & diém 2.
Néi duwong thdng p(12-2). dwéng thdng BC cat
p(17-2) & 3. Nbi dworng thang 3-E cét duwong thang
A-17 & diém F1 € co.nr. Bwong thdng ndi trung
diém 4, 5 1a dwong thdng chira 1 dwong kinh lién
hop cta CD // AF1. Qua C, v& dwdng thang //
dwéng thang 4-5. Cling ap dung pascal, tim dwoc
diém mut D’, va chirng minh dwoc D-D’ la 1 dwdng
kinh cla co.nr, cat dwong thang 4-5 & T, la tam
co.nr. Trén Hinh 3.2b: cho 5 diém ABCDE cua elip,
ta cho thém 1 diém A=A, trén 1 tiép tuyén chua
biét, tirc | d& co 6 dinh, 6 canh cla luc giac. Canh
AE c6 canh dbi la BC, va cho giao diém 1; canh AB
cat canh déi DE & 2. N&i p(1-2). Canh CD cétp &
3. N6i 3-A' 14 tiép tuyén & 1 diém A=A’e co.nr. Hinh
3.2c, cho 5 diém A,B,C,D, F xac dinh elip. Ta thém
diém B’=B trén 1 tiép tuyén chwa biét. Cho FA la
canh 1, cat canh 4, ttrc 14 B-C & 1, canh 2 1a AB
cat canh 5 la CD & 2. Néi dwong théng p’, canh 5
la DF cat p’ & 3, N&i 3-B’ la tiép tuyén 3-B-B’. Nhuw
vay, trén Hinh 3.2b, 3.2c, ta da xac dinh dwoc 2
tiép tuyén & 2 diém trong 5 diém da cho cua elip...
Hinh 3.2d, tim thém tiép tuyén thr 3, & diém C=C’,
tiép tuyén & A va B cat nhau & |... tiép tuyén & C
va B cat nhau & J., Néi | v&i trung diém A-B, nbi J
véi trung diém B’'C, 2 dwong thadng nay cat nhau &
tam T cla elip. Cling ¢c6 thé xac dinh 2 tiép tuyén,
va 1 day cung song song (1 phan cla Hinh 3.2b),
tlr d6 cling tim dwgc tdm T cua elip. Tém lai dung
dinh li Pascal, ta tim dwoc tiép day cung //, tiép
tuyén,...va tam conic c6 5 diém da cho.
4. Tim truc, dinh cua elip, hypecbol, parabol

4.1. Lién hé déi hop

a/Vé lién hé dbi hop: V6&i 2 hang diém xa anh
cung gia, cé tinh chéat déi hop, néu diém twong trng
v&i bat clr diém nao da cho, khéng phu thudc vao
viéc ta xem diém da cho 1a thudc hang nay, hay
hang kia.

Lién hé xa anh dbi hop, chi can cho b&i 2 cép

Nguyén

diém twong &ng. vi du 1-17, 2-2”, hay 2 cép
dwéng thang twong ting: O a™-a”, b’-b”.

b/ Vi du vé lién hé dbi hop, xem Hinh 4a

Dinh |i Desarguer 2: M6t dwéng thang t
khéng di qua 1 diém chung nao clGa chum conic,
néi chung cat mdi conic clia chum conic da cho,
theo 2 diém khac nhau, hai cap diém cat conic cla
chum, xac dinh 1 lién hé dbi hop, trén t.

Ta chirng minh dwoc rang cac cap dudng
kinh lién hop, clta 1 conic cé tdm (elip, hay
hypecbol) tao thanh 2 chum dwéng thang déi hop,
trong conic doé.

4.2. Dinh li Pho ré gié: xem Hinh 4b, Hinh 4c.

Hai hang diém cuing gia va déi hop, hay hai
chum dwdng thang cling tam va déi hop cé thé duwa
lén 1 dwdng tron gia, Cac dwong thang ndi 2 diém
twong wng, trén dwong tron gia, di qua 1
diém F, tir F, tim dwoc goc chan, hay doan chan
ctia mdi cdp 2 phan tt déi hop, cé thé tim 2 phan
t&r cé géc min, va géc max =90° cla lién hé déi hop
da cho.

4.3. Tim géc dinh dang cla conic. d& nghién
clru chum conic, tac gia da chirng minh dwoc rang
méi conic ndi chung, cé thé thwc hién 1 bién doi
giao dbi cuc vubng goc, trong do, dwdng thang vo
tan bién thanh 1 d.tron ci.v2. Méi conic twong (rng
1 dwong thang... Pwong parabol twong tng
dweérng thang tiép xuc ci.v2, hypecbol ¢ géc 2 tiém
can =fi, thi twong &ng dwdng thang cat ci.v2 theo
1 géc ndi tiép = fi. Elip thi twong (ng v&i 1 dudng
thdng, ma day cung di qua diém dbi cuc (trong
d.tron ci.v2) va // dwéng thang, cé goc ndi tiép 1a
géc nhé nhét trong cac géc cla cac day cung.

4.4. Ap dung cac két qua trén, 1 hypecbol
Hinh 4b, & mbi diém A, B, cé 1 tiép tuyén va 1
dwérng kinh, biéu dién 2 cap dwong kinh lién hop.
Puwa 2 cap dwong kinh lién hgp cla 1 hypecbol
Hinh 4b, d6 1én dwéng tron gid, ta dwoc diém Phe
ré gié F & ngoai dwdng tron gia, cho 2 tia kép, co
Z18J=41,046° la géc min cla cac cap dwong kinh
lién hiép, do la goc 2 tiém can clia hypecbol.

Cac cap dwong kinh lién hop & D, E cla 1
elip trén Hinh 4c, chuyén I&én dwdng tron gia, tim
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dwoc diém Pho ré gié F, & trong dwong tron gia.
Vé duwgc: dwong kinh 1 F O 2, cho goc 2 truc £1-
S-2 =90°, day cung ngan nhét 3-F-4, cho géc min
=56,149° = géc ddng dang cla elip... Trén truc
hypecbol, va truc elip, ta tim dwoc dinh conic. Trén
Hinh 4d, Vé&i 2 day cung c6 vi tri bat ki AB,CD; néu
2 dwong thadng K 1, L 2 chira 2 dwdng kinh, la //
nhau, thi tdm conic & xa vO tan, conic nay la
parabol, tim dwoc truc, dinh trén hinh vé.

conic beam
(ABCD.MNP) _——~

Hinh 4a. dt g1, dt g2 c&t chum conic theo hai
hang diém dbi hop...

N
Hinh 4b. Tim tryc, goc tiém can...

Hinh 4d. parabol-truc-dinh
5. Phép thau xa
5.1. Bién dbi cong tuyén. Mot lién hé 1-1 gitra
cac diém, dwong thang cla 2 trweng diém dwong
thdng (n6i ngan la trwong diém) sé goi 1a cong

Nguyén

tuyén néu noé bao ton, sy thdng hang, ctia bat cir 3
diém nao.

Do dé: bién dbi cong tuyén, bién 1 dwdng
thang thanh 1 dwong thang. M6t hang diém thanh
1 hang diém xa anh, mét chum dwdng thang thanh
1 mét chum dwdng thang xa anh. Tie 1a cac phép
cong tuyén, bao ton ti s6 kép cia 4 diém thang
hang, hay 4 duwéng thdng déng qui...

5.2. Phép thau xa la 1 trwéng hop cla bién
ddi cong tuyén

Lap phép thau xa trong mat phang, Hinh 5a,
cho conic co.nr di qua 5 diém ABDEC. Theo cach
cia 2 chum dwong thdng xa anh, hay dinh i
Pascal, Tim 2 tiép tuyén & A,C. Hai tiép tuyén cét
nhau & S. L4y 2 diém A,C’ trén 2 dwdng thang
SA,SC v6i SA=SC’ va vé duwong tiép xic & A,C’,
ta cd bién dbi thdu xa tam S, bién co.nr thanh
dwong tron ci.r(A,C'...). Nbi dwong thang S-B, lay
1 diém cat dwong tron ci.r & B’. Ta c6 2 diém trén
truc thau xa: diém cat 10 ctia BC va B'C’, diém céat
20 ctia AC va A-C’, dwong thang ndi 10-20, 1a truc
thdu xa Tr, cat dwong tron cir & 1-2, la 2 diém
chung cua ci.r va co.nr.

Bién ddi thdu xa co tinh chat: Phép cong
tuyén trong mat phang pi, 1a bién déi diém, duwong
thang va conic trvdng nay (khéng mang dau phay):
thanh diém va conic cla trwong diém kia (vi du
mang dau phay), trén cung 1 gia (la mat phang
chtra ca 2 trwdng diém do): bién 1 hang diém nay,
thanh 1 hang diém kia, sao cho: méi cap 2 diém
twong ng A-A, B-B’, C-C’... ndm trén nhirng
dwong thdng SAA, SBB’ SCC'... cung di qua 1
diém cb dinh S trong pi, goi la tam thau xa, giao
diém céac cap 2 dwong thadng twong (ng: AB x A
B', AC x A’ C', BC x B’ C'... 1a nhitng diém thang
hang, cung thudéc 1 dwong thang goi la truc thau
xa, Hai diém twong (rng bat ki trén co.nr, va ci.r
phai c6 2 tiép tuyén cét nhau & 1 diéme Tr. ...

V& ki hiéu: Bién ddi thAu xa Ia bién ddi cong
tuyén cla 2 trwdng diém cung gia. vi du 1 trwdng
diém chtra conic khéng tron co.nr - ki hiéu cac diém
khéng c6 dau phay treo; va 1 trwdng diém chira
dweérng tron do ci.r do co.nr bién thanh (ki hiéu diém

33



JSTT 2024, 4 (1), 27-35

cla ci.r c6 dau phay treo. Mdi diém e truc thau xa
Tr, la diém tring nhau cta hai ki hiéu, vi du diém
cat nhau cla co.nr va ci.r trén truc thdu xa la
1=1"...nhwng dé don gian chi viét 1a “1”...

2 éyhﬂ-
"X

Hinh 5a. Bién dbi thau xa: co.nr (ngoai tiép binh)
& ci.r (ngoai tiép tlr giac)
5.3. Diém v tan va dwong thang vo tan trong
thau xa

1/Diém v tan, dworng thang vo tan clia mat
phdng xa &nh: trong 1 trwodng diém va dwong
théng, giao diém cac duwéng thidng song song nhau
la 1 diém vé tan. M&i dwong thang trong 1 trudng
diém, chi c6 1 diém xa vo tan. Trong mat phang gia
chung cta phép thau xa, chi c6 1 duwong thang xa
vé tan. Nhuwng dwong thdng vo tan do, néu cda
trwdng diém chira co.nr, ta ki hiéu 1a v, (4%), trén
Hinh 5a, duwong thdng vn chra diém vo tan 44
Diém 4/ cla dwong thang S-A-4*, c6 anh |a diém
hiru han 4’ trong trwdng diém ci.r va anh dwong
thdng va la 1 dwéng thang hiru han h1(4) // dwéng
thdng Tr. Tim diém 4’: qua C € co.nr, vé duong
thdng C-4%, cat dwong thang tr & diém 3, nbi
dwong thang 3-C’, cét S-A-4* & diém 4'...

Pudng thdng vé tan trwong diém co.nr, co
anh la dwong thang hiru han h1(4’) véi duwdng tron
ci.r. Diém dbi cwc clia h1(4’) véicirlaT, anh T’ 14
tam T clha co.nr. Hinh binh hanh BCKL ndi
tiép co.nr, cé anh 13 t& giac B'C’K’ L ndi tiép ci.r,
véi 3 diém chéo 8-9-va T’, ma 8,9 thi € duwong
thang h1(4)...

2/Buwéng thang vé tan v'(6%) clha trwéong
diém ci.r: trén Hinh 5b, khi bién dbi thdu xa co.nr
thanh ci.r, dwdng thang vé tan v'(6”) cla ci.r cé tao

Nguyén

anh la 1 dwdng thang hiru han trong tredng co.nr
...: diém xa vo tan 6" trén dworng thdng S A 67 clia
trwdng diém ci.r, c6 tao anh la diém hiru han 6, tao
anh duong thang v'(6") 1a dwdng thang hivu han
h2(6) // Tr. Tim diém 6: v& dwong thang C’ 6%, cét
tr & 5. N6i dwong thang 5-C, cét duwong thang S-
A-6" & diém 6. Hinh ch* nhat AC’K’' L’ ndi tiép
dwdng tron ci.r, thi twong ng 1 t&r giac ACKL ndi
tiép co.nr v&i 3 diém chéo 1a 9-10-O trén Hinh 5b.

Hinh 5b. thau xa: t& giac ndi tiép co.nr < chi
nhat noi tiép ci.r

5.4. Mot sb bai toan co thé dung thau xa

1/V& conic twv 5 diém ABCDE xéac dinh co.nr.
Can lap 1 bién dbi thu xa bién co.nr thanh dwdng
tron ci.r, bao gébm tam S va truc thau xa tr, tim tam
T cla co.nr. Tl d6 c6 thé tim tir 1 diém M’ € ci.r, thi
c6 1 diém M € co.nr. Cho diém M’ chay n vi tri e ci.r,
thi cé n diém M, tir d6 ndi lai, va chinh stra duéng
gay khuc thanh dwdng cong tron- ta cé dwdng bac
hai lién nét co.nr. Ap dung tim, tam, tim truc da néu
trén, ta c6 1 conic co.nr v&i tam, truc, va dinh conic
day dud. Tl viéc vé conic co.nr thanh 1 dwérng bac
hai lién nét, cé thé dung lénh Autocad tim chiéu dai
cung, dién tich hinh c6 dwdng bién cong la conic...

2/Nh& thau xa gira co.nr va duéng tron, co
thé khong vé ra conic, van tim dwoc: tiép tuyén cua
co.nr qua 1 diém € co.nr; V& tiép tuyén qua 1 diém
khéng € co.nr co.nr, vé giao diém 1 duwdng thang
da cho vai co.nr...
6. Két luan

1/M6t conic béat ki, khdng suy bién cho bdi
twong dwong 5 diém déng phang,.. c6 thé ding
dinh li 2 chum dwdng thang xa anh trong 1 mat
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phang, hay dinh li pascal, hay bién dbi thau xa bién
co.nr thanh dwdng tron va nhd may tinh dién tir vé
co.nr thanh 1 dwdng bac hai li&n nét, tim tam, truc,
goéc dinh dang cta conic, va tlr d6 co thé viét
phwong trinh chinh téc cla conic (ma khéng phai
bién dbi theo gidi tich) d& l1am nhikng tinh toan
khac... vi du: vé& conic thanh dwéng cong lién nét,
tim tam, tim truc, tim tiép tuyén, giao diém ...

2/Anh 2 dwong thdng xa vo tan trong 2
trwdng diém cla bién déi thau xa, l1an lwot 1a 2
dweng thdng hivu han, // véi truc thau xa. Mi binh
hanh ndi tiép co.nr, hay chi¥ nhat ndi tiép ci.r, co
hinh twong (rng |a t& gidc néi tiép ci.r hay co.nr; cé
2 diém chéo, € dwong thdng hivu han twong (ng
trén, va diém chéo tht 3, 1a diém dbi cuwc cla
dweng thang hivu han véi ci.r, hay véi co.nr. Tir d6
ciing suy ra trwdng hop 1 hinh thang ndi tiép co.nr,
hay noi tiép ci.r...

3/VAn dé st dung cac phép vé theo hinh hoc
dé vé conic, sé tim ra cac két qua vé mat bac hai,
chum dwdng bac hai phéng, chum dwdng bac hai
trén mat bac hai, nhanh hon la dung cach ching
minh theo dai sb, giai tich. Vi thé viéc vé conic theo
hinh hoc & day, la rat can thiét. Cho nén bai nay, 1a
1 chuan bj dung cho cac nghién ciru khac, nhu vé
dwéng cong ghénh bac 4 néi dwdi day.

4/Cac viéc vé dudng cong, mat cong, theo
cach dwng hinh c6 3 viéc nhw da néi & trén. Pé
tim ra méi két qua méi, viéc thir nhat 1a phai co y
twdng, chira cac phép dwng hinh tir di¥ liéu da cho,
dan dén viéc dung ra két qua. Viéc vé conic néu
trén, Ia nhirng y twéng va cach dwng hinh da duoc
chi ra phan lén, tac gid chi bd xung va viét
lap trinh autolisp. Con khi tim 1 két qua hoan toan
ma&i: nhw chirng minh va vé ra 1 dwdng trung

Nguyén

phwong ghénh trén Hinh 6: 14y 8 diém (1-2-...7-8)
thé nao, trong khong gian 3D, cac phép dwng 13 gi
dé tim ra 1 diém va vo sé diém thudc 1 dwdng tring
phwong ghénh bac 4 tiv 8 diém da cho. Pwdng bac
4 nay, chinh la giao ciia 2 mat bac hai. Nhwng ta
dwng ra né, tr 8 diém, ma khoéng phai cho hai mét
bac hai d6. Theo muc 2.7 & trén, viéc vé conic trong
bai nay, Con can viét 1ap trinh autolisp cho may
tinh, xin dwoc trinh bay vao mét bai khac.

Hinh 6. 2 hinh chiéu dwdng ghénh bac 4, tir 8
diém 1,2,3,4,5,6,7,8 (hinh chiéu dirng:'1-2-3...hc
bang “1-“2-“3....)
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