KHOA HOC & CONG NGHE

Bién ddi giao doi cuc véi chum conic phang

The polar intersection transformation and the plane conic beam

Tom tat

Khi nghién ciiu , thiét ké cé lién quan téi cac conic,
can c6 nhiéu ndi dung vé chiing, ma nhiing kién thic
hay phan mém hién cé dé vé cac conic, con khé tim tai
lidu. Vi thé bai béo nay, téi dé cap dén 1 céch déy da,
dé c6 thé ap dung trong viéc chon lua cac conic trong

1 chiim. Bai nay, kho sat chum conic, bang bién ddi
hinh hoc.Tir lién hé cuc --dudng thing ddi cuc, tac gia
tao ra bién ddi giao ddi cuc( truéc chua c6), bién doi
1dudng thang thanh 1 conic. Ding bién ddi dé dinh
dang méi conic: tim tam, truc, géc dinh dang; khao sat
s bién thién ciia cac yéu to nay. Bai ¢6 2 phan..Phan
1: Bién ddi giao d6i cuc xién, vudng géc véi chum conic
¢6 it nhat 2 diém chung, thuc & cuc chung hitu han,
phan biét. Phan 2: chum conicva dudng tron, chum
<6 cuic hay di€m chung & vé tan, chuim ¢6 diém chung
triang nhau ; chiim ¢ diém chung bac 3; cac cap dudng
thang cda chum.

Tir khéa: bién ddi giao ddi cuc; co'sé bién ddi; géc dinh dang;
Ki hiéu: e :thudc: //, N:giao, =:tring, #: khdc, A

Abstract

When researching and designing related to conica s6,

there should be a lot of content about them, but existing
knowledge or software to draw conica s6 still difficult to find
documents... Therefore, in this paper, | mention fully, being
able to apply in the selection of conicin a conic beam. In this
article, survey the conic beam, by geometric transformation.
From the relationship between the polar and pole, the author
creates the polar intersection transformation (before it was
not there), which transforms a straight line into a conic. Use
transforms to format each conic: find the center, axis, and
angle format; and investigate the variation of these factors.
This paper has 2 parts. Part 1: conic heam, have at least 2
points in common - real &, finite common pole, distinct. Part
2: conic beams and the circle, beams have poles or points

in common at infinity, conic heams have duplicate points in
common; beams have a common point of order 3; straight
line pairs of the beam.

Key words: the polar intersection trans formation - the
transform basis,- format angle
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Phan 1.
Chum conic chung 4 diém, 3 cwc la diém hiru han, phan biét

1- N&i dung bién déi giao dé6i cwc dang 1.
1.1. Bién dbi giao déi curc xién

1.1. Co s& bién dbi giao d6i cwc xién: Trong 1 mé&t phang, 2 conic co.1,
co.2 (conic c6 thé 1a 2 dwdng thdng) cé 2 cap diém chung, trén hinh 1.1
xac dinh 1 chim conic: 0.0, co.1, t& no, lap dwoc vé sb conic chung 4
dinh t&r gidc toan phan ABCD, c¢6 3 diém dbi cuc chung M, N, P.Khi duing
né lam co s& bién ddi, thi M, N, P 1a 3 cwc bién dbi. Chi bién dbi diém,
dwdng ddng phéng v&i chum conic co s& (1.1).

1.2. Anh 1 diém: Anh 1 diém E bét ki, Ia giao diém E ’ cla 2 dwong
thang ddi cwe ei, ej ctia E véi conic co.i, co.j, clia chum co sé& (1.2). Conic
co.i, co.j c6 thé la cap dwong thang.Vi du tim dwéng thang déi cuc cla
diém E v6i 2 duwdng thdng PA, PD: ndi dwéng thing PE, vé doan 7-8 //
PE, twa lén 2 duwdng PA, PD. Néi duwdng thdng P va trung diém doan 7-8.
(1.3), Pworng thdng dbi cwe clia diém E véi co.i la dwéng thang néi 2 diém
lién hop cla E véi co.i (1.4). Buwdng thdng dbi cwe 1 diém xa vo tan véi 1
conic 1a 1 dwéng kinh twong trng. Véi 2 conic co.i, co.j bat ki clia chum,
thi anh E ’ 1a duy nhét, vi dwéng thang E-E’ ¢t chum theo 2 hang diém
dbi hop, c6 E, E’ 1a 2 didm kép.(1.5).Suy ra: Tim anh 1diém, theo 2 cap
dwong thang clia chum co s&, dung hinh & ngan nhét.Khi E 13 1 trong 4
diém chung ctia co sé bién ddi, thi anh = v&i né (1.6). Khi E echi 1 duwong
thang ddi cwc chung, anh la diém ddi cwe chung twong tng(1.7).E 1a cuwc
chung, anh 1a ca dwdng thing dbi cuc chung twong trng (1.8). Bai nay, chi
néi dén bién dbi giao d6i cwe, nén tir day chi néi tat 1a bién déi.

1.3. Anh bién ddi 1 dwong thdng g 1a 1 dwéng conic co.g, néi anh moi
diém € g, cuing bién dbi véi 2 conic bat ki cla co s&, gia st 1a co.1, co.2.
nhw hinh 1. M6t dwdng thang g c6 diém ddi cwe véi co.1, co.2 1a G1, G2.
Hang diém trén g, twong tng 2 chim dwdng thang xa anh, tam 1a G1, G2,
nén giao didm cac cép tia twong (ng la 1conic di qua G1-G2, vi duwdng
thdng g cét 3 dwdrng thdng ddi cwe chung, 3 diém do cé anh la 3 cwc bién
ddi, nén co.g di qua 5 didm(G1, G2, M, N, P)(1.9). Budng thdng g di qua
chi 1 diém chung, vi du A, thi A € co.g, dwdng thang g(A) la tiép tuyén & A
ctia co.g (1.10) Khi dwdng thdng g chiva 2 diém chung A, B. Bwdng thang
nay phai chtva cwe chung vi du P. Anh P Ia duwdng thdng dbi cuwc chung p,
céac diém con lai clia dwéong thdng g nay c6 anh |a cac diém cling € dwéong
thdng g(AB), nhwng trén dd, chi cé A, B 1a kép, mbi didm E #, c6 anh E°
lién hop cia E véi AB, thda man ti sb kép (E-E’, A-B)= -1 (1.11). Budng

Hinh 1. Bién ddi giao d6i cu'c xién goc, tim anh cia diém E va
dudng thang g
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thadng g cat AB, CD & diém 1, 2, anh la 1’, 2’ eco.g: hinh 1.
Anh 6diém do duwong thang g cat 6canh t& giac toan phan,
thi € co.g (1.12). Suy ra: Anh 1dwong thdng g bién déi véi 2
conic nao cla chum, cling luén cé 9 diém chung: 3 cye, anh
6 didm cét clia g v&i canh t& giac toan phén, , nén chila 1
conic chitra moi diém déi cwe cla dwdng thing g véi méi co.i
clia chum. (1.13).

Mot dwdng thdng g1(EP) di qua chi 1 cwe chung vi du P,
khoéng chira didm chung ctia chum co s& bién dbi, riéng didm
P c6 anh la duwdng thng déi cwc chung p, va anh cac didm
con lai tap hop thanh 1 dwéng thdng khac g1’(E * P), ciing
di qua P, cac cdp duwong thdng g1-g1’ tao ra 2 chum duwdng
thdng déi hop, co 2 tia kép chira 2 cap diém chung (PAB.
PCD), & gi, gi ' thda man (gi', gi, PAB, PCD) = - 1 (1.14). Mot
duwdng thdng ddi cwe chung ndi 2 cwe chung, riéng 2 cuc
chung c6 anh 1a 2dwdng thdng déi cuc chung twong (ng,
cac diém khac con lai, cé anh 1a diém dbi cuc twong (ng
(1.15). Biém dbi cuwc clia dwdng thang g véi 1conic suy bién
(2 dweorng thang), 1a diém chung ctia 2 dwéng thdng d6.(1.16)
Theo (1.12), hang diém € duwdng thdng g, twong tng hang
didm trén co.g, nén: Ti s kép 4 diém e co.g = ti s6 kép 4 didm
twong rng € dwong thang.g (1.17). Mot dwdng thang g, cét
chum co s& theo hai hang diém déi hop, ¢ 2 diém kép, thi
2 diém kép € co.g. (1.18)

1.4. Anh duwdng thdng vé tan v trong mat phang bién dbi.
V6i bién ddi giao dbi cuc: c6 2 chum conic, chum conic can
khao sat 1a chum1.Lap chum conic 2, Iam co s& bién dbi dé
khao sat chum 1.Nén co.v1, co.v2 Ian lwotla anh dwéng thang
vb tan v v&i chum 1, chum 2, khi co.v2 la dwong tron thi ki
hiéu la ci.v (1.19). Tam cla mdi conic chum1, thi € co.v1, tam
mdi conic chum 2 thi € co.v2.Néu v khéng chva 1 diém déi
cwe chung nao clia co s& bién ddi-nhw hinh1, 4diém chung
ctia chum 1 1ap t& giac 16i, co.v1 la 1 hypecbol, néu 4diém
chung 1ap t& giac 16m, co.v1 14 elip(1.20).Néi chung méi diém
€ duwong thdng v, c6 anh 1a 1 diém huwii han trén co.v. Anh
mdi diém hibu han € co.v, a 1diém vé tan (1.21). Néu dwong
thdng v chira 1 cwc chung P clia chum, co.v1 1a duwdng thdng
dbi cwc chung p, va 1 dwong thdng hivu han qua P. (1.22)
1.5.Bién dbi 1chum dwdng thdng g(K’) véi K’ khéng € 1
dwong thang déi cwe chung, thi thanh 1chum conic (M, N,
P, K-K la anh K’ v&i chum 2). O hinh 1, trong cac conic anh
cac duong thdng g(K’), c6 3 cap dwdng thdng, méi cép la 2
duwdng thdng chira 2 canh dbi cla t& giac toan phan KMNP,
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Ia 1conic suy bién cGia chum (1.23). Vi du trong chum dwéng
thdng qua K’, c6 dwdng thang ndi K’ va cuc M, theo két qua
(1.12), dwéng thdng M-K’ ¢ anh la duwong thdng déi cuc
chung twong &ng NP, va 1 dwéng thdng di qua cwe chung la
M K, théa (M K, MK-MA, MC)= -1.(1.24)

1.6. Bién déi chum dwéng thang (K), cé K € 1 dwéng
thang dbi cuc chung- vi du NP. Cho co sé& bién ddi chung
3 cwc MNP, va 4 didm ABCD.Dudng thidng g1 ct g2 6 K’ €
dwdng thdng NP.sau bién déi dwoc 2 conic co.g1, co.g2 cling
di qua 3cwc MNP va anh K ctia K'.Vi K’ NP, nén K=diém déi
cwe chung M.Do d6 2 conic chi con chung 3diém, diém M la
kép, 2 conic c6 tiép tuyén chung & M, theo két qua (1.12),
tiép tuyén la dwdng thang lién hop véi dweng MK, chia diéu
hoa 2 dwong thang kép MAB, MCD (1.25).

Twong &ng 1-1: 1 dwdng thdng g cét 3 dudng thdng dbi
cwc chung MN, NP, PM & 3 diém phan biét, anh 3 diém d6
la 3 diém dbi cwe twong ng M, N, P cla conic co.g, & mdi
diém dbi cwc chung d6, kém theo 1 tiép tuyén xac dinh nhw
két qua 1.12- (1.26). Nhuw thé, trong méat phang bién ddi, bat
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ki diém nao, ké& ca cuc bién ddi — kém theo dworng thang tiép
tuyén twong (ng, cling cé twong &ng 1-1, tic 13 bién ddi
giao ddi cuc co tinh chat dbi hop, véi moi diém. (1. 2 7).C6
thé 1ap phwong trinh chinh tac cla co.g, dwa vao két qua da
vé ra co.g, tir didu kién cho ban dau (1.28).Suy ra: Anh méi
diém K’ e dworng thang ddi cwe chung NP, 1a cuc M, kém theo
duwong théng tiép tuyén MK thda man (1.21), va tir 1diém M
va 1 tiép tuyén cda conic & M, thi tim dwoc diém twong tring
K’ duy nhat e NP. M&i conic ctia chum conic KMNP, thi twong
&ng 1dwdng thdng clia chum dwéng thang (K'), va nguoc lai
(1.29).Nén bién ddi nay cé tinh chat ddi hop: diém tao anh va
&nh, duwdrng thdng tao anh va conic anh.(1.30)

2. Bién déi giao déi cwc vudng goc (vg) -Dinh dang
conic theo 5 diém ¢ conic -
2.1. Lap co sé bién dbi giao déi cuc vubng géc (vg) véi
chum 4 diém chung-thuc

Vi du cho conic di qua 5 diém ABCDE, trén hinh 2.1, Qua
3 diém, lap tam giac vi du ABC: tim giao ctia 3 phan giac trong
la H, vé twong rng 3 phéan giac ngoai, tao nén A A1B1C1 cé
trwc tdm H, c6 vé s6 hypecbol vudng di qua A1-B1-C1-H, va
¢6 3 cap dwong thang vudng géc, mdi cap la 1canh+1dwéng
cao t wong (rng clia tam giac A1B1 C1 (cling la 3 cdp phan
giac ctia ABC). can tim anh D’ cia D v&i co sé& bién ddi nay,
dwdng ci.v ngoai tiép ABC, lap dwdng co.v1 (2.1). Tir 4 didm
chung ABCD clia chiim 1, c6 thé tao duwoc mot sé co sé bién
ddi, mdi co s&, c6 chum dwéng théng tao &nh #, nhwng anh
cting la 1 chim conic (ABCD), nén 14y 3 diém nao ctia 4 diém
dé lam 3 cye chung clia 1 co sé ciing dworc.
2.2. C4c tinh chét bién déi giao dbi curc vudng goc:

Bién dbi vudng géc cé cac tinh chéat cha bién ddi xién, va
con ¢6 nhirng tinh chét riéng.

/"~ Hinh 5a }\

Anh duong thang vé tan v, véi chum (A1-B1-C1-H) la
dudng tron O-le (ABC- tam O) (2.2). V&i bién dbi vudng géc,
tim anh 1diém thi don dan hon bién ddi xién géc. Vi du voi
D: ndi D vé&i 1 trong 3 cuc, vi du A, 13 dwdng thdng AD, vé
dwdng thang dbi xtrng Ad1 qua 1 canh géc vudng A, twong
tw v&i goc B, la dwong thdng Bd2, 2 dwdng thdng cét nhau
cho D’. Nén sb do géc tr mbi cwe bién ddi A, B, C nhin 2
diém D, E va D, E’ 1a cte: tirc 1a ZDAE=/D’'A E’(2.3) nén
né la bién dbi bao giac. Diém D, E ciing c6 thé € ci.v, hay c6
thé e v.

2.3. binh lwong conic co.g ttr dudng thang g trong bién déi
vubng géc — duong thang g c6 diém déi cuc Gv véi civ.

(1) Hai d&du mat 1 dwong kinh: dwdng thdng déi cwe voi
ci.v ciia mot diém bat ki D € dwong thang g, cit g & mot
diém E, la diém lién hop clia D. Bwdng thdng g cét ci.v & 2
diédm T1T2.Anhctia D, E1a D', E, ti sé kép (DE, T1T2)=(D’E’
T1'T2)maT1, T2’ 1a diém vo tan, nén D’, E’ 14 1dwdng kinh,
trung diém 1a tam conic co.g.(2.4)

(2) Hai duwong kinh lién hop, va géc cia ching: méi
dwdng kinh cla co.g, c6 1 diém dbi cuc 13 1diém vo tan.
chuyén mdi diém voé tan dé 1én ci.v, va ndi véi Gy, cé dau
mut kia clia day cung, 2 dau mat twong (rng 2 diém vo tan 1a
phwong 2 dwéng kinh lién hop, cé 1géc xac dinh. Mbi day
cung di qua cwe Gv clia duwdng thang g, c6 anh 1a 2 diém vo
tan, chi 2 phwong cda 2 hai dwong kinh lién hop, 2 phwong
nay xac dinh géc clia 2 dwong kinh lién hop do. (2.5)

(3) Phwong cua truc conic: dwérng thdng néi Gv va tam
0, la1 dwong kinh(cta ci.v) L g, anh 2 mat dwéng kinh nay,
la 2 dwerng thdng L, 1a 2 phwong clia 2 truc co.g. Néu co.g
la elip, diém mat xa hon cla dwéng kinh trén, c6 anh 1a
phwong truc ngén elip, v&i co.g la hypecbol, thi cho phwong
truc ndi 2 dinh (2.6). V&i dwdng thang g tiép xuc ci.v, co.g la
parabol, anh diém tiép xuc la phwong cla truc parabol.(2.7).
2 conic c6 tam, thi c6 4 truc, 2 truc cung loai la 2 truc cung,
hay khéng cling chira tiéu didm.(2.8)

Hé qua: V&i 1 co s& bién dbi giao déi cuc vudng goc, goc
hai duwong thadng g1, g2 1a fi, conic &nh la co.g1, co.g2; thi
goéc clia 2 truc cung loai (nhw 2.8) cda 2 conic =0, 5.fi. (2.9)

(4) Goc dinh dang 1 conic.

Conic 13 hypecbol: ¢c6 tao anh Ia dwdng thdng cét ci.v
& 2 diém thwe T1, T2.. Néu goi 8* 1a géc cua 2 dwdng tiém
can, chra hypecbol co.g & trong, thi 0 < 8*< 180 °, trc la cd
hypecbol nhon, hypecbol tu, va hypecbol vuéng (2.9). Vi da
qui dinh géc clia 2 dwéng thang khéng > 90, nén khi 5*>90,
qui dinh goi la hypecbol lién hop v&i hypecbol nhon, bu véi
goc trén. Ta chirng minh dwoc: 1dwong thdng g cat civ
(ngoai tiép tam giac cuc) c6 2 tinh hudng véi 3 doan théng la
canh cla A cyc: duwdng théng g da cat 1 canh tam giac cuwc
bién ddi, thi phai cat 1 canh thir hai. Hodc dwdng thdng g
khong cét 1 canh nao, tic 1a chi cat phan kéo dai ctia canh.
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Néu g cét 2 canh AB, AC tam giac cwc, thi géc 5*= £T, AT,.
(2.10). Néu g khéng cét canh ndo, ctia tam giac ABC, thi 8*=
ZT1AT2 =ZT1B T2 = ZT‘]CTz, Conic la parabol: thi dwb’ng
thdng tao anh g chi c6 1 diém tiép xtc véi ci.v, géc noi tiép
béng 0. Nén 2 parabol ndo ciing ddng dang nhau, (géc dinh
dang bang nhau, cting = 0). (2.11)

Conic |4 elip: Biém dbi cwc dwong thdng tao anh 1 elip
véi ci.v (tam O) 1a Gv. Mdi day cung qua Gv, cé 1 géc ndi tiép
xac dinh trong ci.v. 2 mat day cung qua Gv 1 dwéng thang
0-Gy, cho 2 dwdn g kinh lién hep, co géc nhd nhét, trong cac
géc 2 dwng kinh lién hop, va 2 dwéng kinh nay thi déi xtrng
nhau qua truc elip, va b bing géc nhon hinh thoi ni tiép elip.
Goc do la goc dinh dang cla elip (2.12). Hai conic khéng suy
bién, c6 géc dinh dang béng nhau, thi déng dang véi nhau.
Diéu nay phu hop v&i phat bidu trong tai liéu tham khao IlI: 2
conic ddng dang co cling tam sai e.

Xac dinh géc dinh dang cua elip: vé dwdng kinh vuéng
goc véi dwong thang tao anh g, cat g & diém Hg, qua Hg,
vé tiép tuyén véi ci.v, do gdéc cla dwdng thdng tiép tuyén va
dwdng thdng g (2.13) xem hinh 2-1.

2.4. Xac dinh conic trong chim, c6 géc dinh dang a:

Trén hinh 2.1, L4y 1 diém F € ci.v - V& 1 goc ndi tiép, dinh
F=qa, c6 day cung 11-12, trung diém 13, vé dwéng. tron ci. a,
tam O, ban kinh O-13. Tim diém lién hop 13’ cla diém 13 voi
dwdng.tron ci.v. V& dwong.tron ci. a’ tdm O, qua 13. Bwong
thdng g qua D', tiép xtc dwdng.tron ci. o, co anh la conic
co.g ¢6 géc dinh dang = a, trén hinh, a =54, 564°. Néu vé
hypecbol géc a, thi dwéng thang tao anh la tiép tuyén dwéorng
tron ci. a. Theo tri sé a, va chiim conic da cho, qua diém D’
da cho, c6 thé vé dwoc 2, 1 hay khdng c6 dweng thdng nao
tiép xdc véi ci. a, hay ci.o’. (2.14)

2.5. Co sébién déi vubéng géc véi chim conic chung 2 diém
aé, 2 diém thuec.

2.5.1. Lap co s& bién dbi cho chum conic (2 diém thuc,
2 diém aé lién hop)

a/ Chum cho & hinh 2.2, co.0 bi duwdng thng Pq cét & 2
diém ao A, B, bj dworng thang Pr cét & 2 diém thuc C D, nén
cwc P phai & ngoai co.0 (2.15).

b/ Chuyén lién hé déi hop: Véi trwdng hop, chum chung
4 diém thwc, ABCD, 3 cwe thwe M, N, P. nhw hinh 2.1, dwéng
thdng déi cwe chung p cat conic co.g va 2 dwong thang g, r
theo 2 cap diém ddi hop I- I, lI- I, xac dinh 1 lién hé dbi hop
c6 2 diém kép 1a 2 cwc M, N. Lién hé dbi hop trén dwong
thdng PAB, c6 A, B la 2 diém kép, va cac cdp diém twong
&ng chia diéu hoa A.B trong d6 c6 ca P va diém cét cta p voi
dwdrng thang. Xem hinh 2.1, chiéu xuyén tam C (hayD) 2 cap

_ c:m:z_u-..ffé M
_:-__-'; _____ _E.G
Tém parabol™xase Oe* !:}'9“3

diém dbi hop clia p, &n q, thi triing v&i2 cép didm trén q, hinh
chiéu 2 cuc M, N 1an luot 14 A, B (2..16).

c/ Ap dung két qua 2.16, vao hinh 2.2, chiéu xuyén tam C
hang diém déi hop trén dweng thdng p véi 2 diém kép adé M,
N 1&n d.t Pg, cé 2 hang diém d.6i hop véi 2 diém cat a.6 A,
B, | ién hé d 6i hop trén dwéng thdng Pq thi =véi hinh chiéu
2 cap diém clta p 1én q. (2.17)

d/ C, D & cuing 1phia clia P trén dwdng théng r, trén hinh
2.2, Cac bwéce dwng hinh la: (1)Tim cwe chung P=q x r, tim
dwdng thang déi cuc chung p, tim 2 cép giao diém trén p 1a
I, 1I-II'. Chiéu xuyén tam C hay D hang diém cla p, lén q,
la 1-1’, 2-2’ (2) Vé dwdng tron ci1, dwong kinh1-1', tam O1.
Néi dwerng thdng C —O1, cét ci.1 & E. N6i dwong thang E-1.
Vé dudng thang déi xirng clia C-1 qua truc E-1, cét dwong
thdng C-O1 & Oh. L&y Oh Ia tam 1 hypecbol vudng co.hr di
qua 1-1’, va 2 tiép tuyén C-1, C-1"... (3) V& dudng thangron
ci.2 qua C, lap | hdh do 2 canh géc vudng quay quanh C,
cat . 2 | hdh trén g, phai c6 1 cap diém chung.Néi C véi 2
diém chung do, dwoc dudng thdng Cu1 L dwdng thang Cu2,
dwdng thdng C u1 cét co.hr & 2 diém thwc J1-J2, ¢b trung
diém J.

(4) Chum conic b&i hypecbol vuéng co.hr, va 2 dwong
thdng vuéng géc Cu1, Cu2 c6 d.t q 1a d.t dbi cwe chung, trén
dé co 2 diém kép ad A, B; chum nay cét d.t vo tan theo lién
hé dbi hop eliptic, c6 2 diém kép la 2 diém xiclic, nén anh
dwdng thang v 1a d.tron ci.v di qua 3 didm: cwc C, tam Oh,
va trung diém J.

(5)Tim anh cta D 1a D’ v&i co sé bién dbi trén, D’ la giao
diém: dweong thdng ddi cuc d(co.hr) ctia D véi co.hr, dwéng
thdng d.c d(u1-u2) ctia D véi 2 dwong thdng u1, u2., giao
diém D’= d(co.hr) N d(u1, u2). (2.18)

C, D & 2 phia cta P, trén hinh 2.3: cac bwéc cling nhw
hinh 2.2.Chum co sé& bién dbi co.hr, C u1, u2-cé cwec chung
C, dwerng thang déi cuc chung 1a g, chiva 2 cyc 4o A-B, anh
cac dwong thang gi (D’) 1a cac conic co.gi (C-D, A-B). (2..19)

V6i C, D & 1 phia P trén dwdng thdng Pr(PCD), thi tim
dwoc co.vl la hypecbol, D’ & ngoai ci.v, nén t& giac toan
phan (A B &o, va CD) la t& giac 16i. V&i C, D & 2 phia P trén
dwdng thdng Pr (CPD), thi tim dwoc co.v1 13 elip, D’ & trong
ci.v, nén tl giac toan phan (A B 3o, va CD) I3 t& giac I6m.

(2..20)
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2.5.2.Kiém nghiém va s dung 2 diém chung aé lién hop.

1 conic cat 1 dwdng thdng thuwc theo 2 diém thuc, thi
tréng thay rd rang.Nhuwng 1 conic cat 1 duwdng thang thuc & 2
diém &o thi khong nhin thay, nhwng 2 diém d6 cung chia didu
hoa bat ki 2 diém thuc, lién hop trén dwong thdng d6 véi
conic da cho. Vé&i 2 conic ¢é chung 2 diém alh trén 1 dwong
thdng q, thi mdi diém thwc L edwéng thdng g, c6 1diém lién
hop L' vé&i cac conic ctia chum, tire 1a cac dwdng thang déi
cwe cha 1diém Le g, v&i cac conic clia chum, cuing di qua chi
1 diém lién hop L'(2.21). Cac diém tiép xUc trén tiép tuyén
tir P, v&i moi conic ctia chum, 13 nhitng diém thang hang ep
(2.22): hinh 2.4.Khi 1chum chi cho 2 conic khg suy bién co.1,
0.2, cat nhau & 2 diém thuwc C, D, ta dung dinh Ii D& dac 2,
tim 2diém thwc trén dwdng thang chwa biét ndi 2 diém chung
ad A, B;...tr d6 tim dwdng thang q cat 2 conic theo 2 diém
ad A, B.Vé&i chum conic chung 2 diém thyc, 2 diém ad, ciing
khao sat dwoc conic cho béng 5 diém, c6 2 diém ad lién hop.

3. Khao sat cac conic va quan hé giira cac conic trong
1 chum,

3.1. Buong ndi tam va dwong ndi dadu mat cac dwong
kinh cling di qua 1 diém chung vi du D. Trén 1 so d bién
dbi giao ddi cuc, nhw trén hinh 3: diém D’ ¢é véi ci.v, dwdng
thdng dbi cwc d’. Mbi dwdrng thang g(D’) cétd’ & 1 diém E
la diém lién hop ctaD’. AnhctaD’E’1aD E, thi E 13 1 dau
mut 1 dwdng kinh di qua D cla co.gi. Do dé, co.d’ la dwong
ndi cac diém mut dweng kinh di qua D, va trung diém dwong
kinh la tdm cac conic tirc la co.v1, vay co.v1, co.d ' la 2 conic
vitw, tam D, va ti sd vi tw 14 2, hay 0, 5. (3.1)

hinh 6.2

3.2. Budng conic chinh: méi chum conic twong (ng 1
chum dwéng thdng tao anh g(D’). Néu D’ #0-tam ci.v, thi c6
1 dwéng thang g qua tdm O, cho 1 hypeccbol90 ctia chum,
c6 1 dwong thdng qua D’, L dwéng thédng D’-O, cho 1 elip ¢é
goc dinh dang max, goi la elip chinh co.e*(3.2), véi D’ & trong
ci.v, c6 Thypecbol cé géc dinh dang min, goi 1a hypecbol
chinh co.h*(3.3).

3.3. Goc dinh dang cua 3 conic: co.d’, co.v1, co.e* hay
co.h*, ctia 1 chum: thi bang nhau(3.4): Do vi tri hinh hoc clia
3 dwong thdng tao anh 3 conic d6, trén hinh da chi ra sé do
cac goc béng nhau d6. 1 chum conic bét ki, chi c6 1 conic
chinh hoac co.e*, hay co.h*, ki hiéu tam la O* (3.5)

3.4. Buong kinh chinh: trén dwong thdng d ’(dwong
thdng dbi cuc clta diém D), diém gitva day cung, va diém vo
tan ciad’, 1a 2 di&m lién hop, nén tam O*-dwdng co.e*, hodc
co.h.*, va tam 090 culia co.h90 ctia chum 1, 1a 2 mat 1 dwdng
kinh goi la dwdng kinh chinh cla co.v1. (3.6)

3.5. Hai conic ¢6 géc dinh dang bang nhau: trong chum
conic bat ki, trir conic chinh va hypecbol 90, mbi conic khac
dé&u c6 1 conic niva, tao thanh 2 conic ¢6 géc dinh dang bang
nhau, twong &ng 2 dwéng thang tao anh dbi xtrng nhau qua
dudng thdng néi D’-O (O: tam ci.v). Néu anh 2 dwong thang
dbi xtrng do, 1a elip, thi cho 2 elip ddng dang, (3.7), Néu 2
conic khg suy bién, cé géc dinh dang béng nhau, 1a 2 conic
ddng dang. thi c6 thé quay 1 conic quanh tam ctia né 1 géc
=0, 5 géc clia 2 dwdrng thang tao anh twong (ng, thi duwgc 2
conic vj tw. (3.8)

3.6. Day cung lién hop: doan thdng ndi tam 2 conic déng
dang Oi —Oi’ nay, la 1 day cung, trén conic co.v1, day cung
nay thi lién hop véi dwdng kinh chinh O90-O* ndi trén. Cho
nén, ti sé kép clia 4 diém: (Oi-Oi’, 090-0%)= -1 (3.9). Tir (3.9)
suy ra: khi biét co.v1 va 3 trong 4 tam trén, thi suy ra tam
thoy tw, ...

Phén 2: Chum conic chung it nhat 2 diém thwe, c6
phén bo dac biét

Phan nay, tiép tuc khao sat béng bién déi giao déi cuwc
vudng géc, cac treéng hop chim conic ¢cé: didm chung, hay
cwc chung c6 phan bd dic biét.

4. Chum conic va dwéong tron-Chum toan hypecbol 90

4.1. Chum conic chi c6 1dwdng tron. Cho conic co.f (truc
la t1, t2), cét 1dwdng tron theo 4dinh t& giac ABCD: hinh 4.1,
ta co: *mdi cap canh dbi cla tl giac toan phan nay déu la
1 dwdng thang d6i xing qua truc clia co.f, rdi tinh tién theo
truc, sé thanh canh kia;goi la 2 dwong thidng déi xirng-tinh
tién (4.1).Cac cd nic ctia chum nay, cé 2 truc 1a 2 dwéng
thang hodc //, hodc L v&i nhau (4.2). Rat ra: Khi 2conic ¢
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4 didm cét € 2dwong thdng ddi xirng -tinh tién thi 4 truc cla
2 conic nay la 2 c&p dwong thdng // va 4didm chung nay €1
dudng tron (4.3). Ta van vé dwoc duwdng.tron duy nhét cla
chum conic chung 2 diém thwc 2 diém &o: & hinh 4.2, ban
d4u cho elip va 2 dwong thang qua P, 1 dwdng thang Pr cét
elip theo 2 diém thwc, dwdng thdng Pq cét elip theo 2 diém
30 A, B, va 2 dudng thdng nay 1a dbi xtrng—tinh tién, thi theo
(4.3), c6 1 duwdng tron € A BCD. Tam cla né, 1a giao didm
dwong théng trung trwe doan CD, va dwéng thang Pbi L voi
dwong thang p. (dwdng thang P-bi la phan giac cta goc gitva
2 tiép tuyén qua P v&i dwong.tron cia chum). Khi dwéong
théng AB// CD, va // v&i 1 truc conic, hinh 4.3 - tim tdm Oh
clia hypecbol vuéng trong muc 2.5 & trén & dwong tron di
qua 3didm thwc C-D-Oh ciing di qua A, B o trén Pq.Véi
4diém chung, c6 thé c6 2 diém thwc trung nhau A=B trén 1
dwong thang, hay ca 2 diém thwe C=D trén 1dwdng thang #,
thi (4.1, 4.2) van dung.V&i chum conic cé 1dwéng tron, thi
didm D € dwéng tron ABC, anh bién ddi giao déi cwc vudng
géc D’ 1a 1diém xa vé tan(4.4), 2 parabol clia chim nay cé
truc - nhau (4.5). Chum c¢6 1dwéng tron thi elip chinh co.e*
cla chum, 14 dwdng tron duy nhat cGa chum, va géc dinh
dang =90° (4.6).

4.2. Bién d6i giao déi cuc bién dwérng thing thanh dweng
tron: h.4.4 cho 1 chum conic co s& bién ddi gdm: hypecbol90,
tam O, va 2 dwong thang: Oq L+ Or. Puong thang Or cét
c0.h90 & 2 diém thuc, thi dwong thdng Oq cét hypecbol90
& 2 diém &o. Chum conic nay cé 3cuc chung 13 O, & 2 diém

point A=B is a poifit of order 3

xiclic € dwdng thang vo tan v.O mat phéng nay,
1 dwong thang khong € O, c6 anh la dudng
tron... Ta goi bién déi nay la nghich dao xoay.

4.3. Chum chi cé cac hypecbol vudng: la
chum c6 4diém chung 1& hiru han, trong do
c6 1diém la tryc tdm cla tam giac cé 3dinh 1a
3diém chung con lai.

5. Chum cé 1 cwc xa vo tan, 2 cwc xa vo tan.

5.1. Quan hé dwong co.v1 khi co 1 cap 2
dwdng thang ndi 2 cap diém chung AB, CD (c6
thé c6 2 diém ad) 1a 2 dwong thang //: (thi co
1 cwc chung P la 1diém xa vo tan, nhw hinh
5.1 Khi d6, anh dwdng thang v véi chum 1,
theo (1.22) la 2 dweng thang: 1 dwong théng
la dwdng thdng ddi cwe chung p(MN) chira tam
cac conic clia chum, 1dwéng thdng la dwéng thdng s, cach
dé&u 2 dwéng thang q, r chiva 2 cép diém chung. Trong chim
nay, c6 1parabol va 1 parabol suy bién thanh cap dwong
théng //..(5.1). Gia s tam elip chinh va tam hypecbol vuéng
la Oe va 090, thi tdm 2 conic cé géc dinh dang bang nhau
trong chum, la Oi-Oi’ phai théa man (Oi-Oi’, Oe-090)= -1.
(5.2). Hinh 5.2 (vé& riéng dwong thang p, tir hinh 5.1): ” Tam
“ 2 parabol 1a Os = s Np, & diém vo tan Vp cla p. Os ciing
14 trung diém doan Oe*-090.tam elip chinh, hypecbol 90 clia
chum. Méi diém € ntra dwéng théng p, gbc Os, chira 090, |a
tam cac hypecbol, phan nira kia tiv Os, 1& tam céac elip cla
chiim.(5.3) Khi AB 13 2diém thwc, CD 14 2 diém a0, va dwdng
théng q //r, thi dwdng co.v1 van la 2 d.t. Tir d6, vé dwoc 1 ¢o
nic chum nay, cé tam Oi edwdng thdng p (5.4), thi cling tim
duwoc tam OF theo két qua (5.1).

5.2. Chum ¢6 2 cyc chung xa vb tan, 4 diém chung la dinh
t&r giac c6 dang hinh binh hanh, thoi, chir nhat, vuéng, hinh
5.3 vé chum conic cé ABCD la binh hanh. Chum conic nay
¢6 2 cwec chung & xa vo tan, nén dwong thang v 1a 1 dwong
thdng déi cuc chung, c6 diém déi cuwc O1, [a tdm hinh binh
hanh. Tuy cac conic clia chum, c¢é tdam chung la O1, nhwng
van tim duwoc: cac elip-véi 1 elip chinh; cac hypecbol —cé 1
hypecbol 90°, béng cach L4y 3 trong 4 diém chung (la dinh
binh hanh) trén lam cuc clia chum co s&bién déi, thi xac dinh
duwoc ci.v, tim dwoc anh ciia D a D, va dwéng thdng tao anh
mdi conic, anh cac dwdng thdng dé, 1a cac conic cling tam.
Dung kq(3.8), tim dwgc 2conic goc dinh dang bang nhau, c6
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2 truc(cung loai) 1a 2 dwdng thang ddi xirng-tinh tién theo
truc conic chl'r]h (5.5). Chum nay, c6 2 parabol suy bién la 2
cap dwong thang // (5.6).

6. Chum ¢6 chung diém xa v6 tan

6.1. Chum chung 2 diém vé tén thuc va 2 diém hitu han A,
B

Cho chiim 1 béi conic 0.0, va 2 dwéng thadng: dwdng
thdng voé tan v cat co.0 & 2 diém vo tan 1*, 2*; c6 gbc a, va
dwdng thang r cét co.0 & 2 diém hiru han A, B (thwc hay ad).
Céac conic cua chum nay, cung di qua 4 diém 1*, 2* A, B, chi
toan hypecbol va chi c6 1 cap duwdng thing: AB va v(1*, 2*)
Vi thé ctr 1Ay 1 diém hivu han thr 5, khong thang hang véi A,
B la dwng dwoc hypecbol cdia chum. & hinh 6.1, Vé qua A,
B hai cap duwdng thang // v&i tiém can cla co.0, ¢6 hinh binh
hanh vé&i 2 dudng chéo AB, EF. Budng thang E-F la duwdng
thang déi cwe chung cla chum, né chira tdm céac hypecbol
nay.Mai dinh binh hanh, cé 1 c&p géc nhon- ddi dinh, va ké&
bu vé&i: 1 cap géc tu-ddi dinh. D& xac dinh 1 hypec bol cla
chum, can thém 1 diém hiru han K. Chirng minh dwoc: néu
l&y K & trong géc nhon E, tire la trong goc tu A, hay B, sé& co
hypecbol nhon, né c6 1 phan ndm trong binh hanh EAFB,
tam hypecbol nhon 13 cac diém e doan [ EF ]. néu K & trong
géc E tu, hay géc A hoac B nhon, cé hypec bol tu, & ngoai
binh hanh, Tam hypecbol ti € phan con lai dwéng thédng EF.
Vi thé, c6 thé chon loai hypecbol theo tam. C6 thé 1ap co sé&
bién ddi xién, 3 cuc bién ddila A, B, va 1 diém vo tan 1*.Anh
cla diém vo tan 2* 1a 1 diém hivu han 2 °. Anh cac duwong
thang clia chum g(2°) 1 nhitng conic cung di qua A, B, 1*, 2*.
6.2. Chum c6 chung 1 diém vo tan thuc va 3 diém hitu han
(hinh 6.2)

1 parabol va 2 dwdng thdng Pq, Pr trong d6 Pq cét
parabol & 2 didm hivu han AB (cé thé thuc hay ad), con
dwdrng thdng Pr // v&i truc para bol, va // tiém can hypecbol,
nén cat parabol theo 1 diém vé tan, 1 didm hu han. Chum
nay con vod sé hypecbol di qua 3 diém hiru han trén, va 1
diém xa v6 tan ctia parabol.

6.3. Chum cho bdi elip co.0, bi cat béi dudng thang vo tan
v & 2 diém aé A* B*va 1 duong thang r cét elip & 2 diém
thuc C, D. hinh 6.3a, b.

Vi ¢6 1 cue chung la diém xa v tan P*, dwdng thing ddi
cwc chung p, qua tdm clia co.0; p catco.0,va?2 duwdng théng
v(A*, B*) va r(C, D). Chiéu xuyén tam C, 2 c&p diém nay lén
dwong thdng v, ta 1ap dwoc 1 hypecbol: di qua D, c6 tam
C, va 2 tiém can ndi C-I, C-I' (2diém I, I' = p N co.0). Qua C
vé 1 duwong thang p’ // p. Ta lap dwoc 1 co sé bién ddi giao
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dbi cuc xién, gdm hypecbol nay, va 2 dwong thdng CD, va
Cp’, ¢6 dwérng thang ddi cuc chung la dwong thang v, chira
2 cuc &o la 2 diém vo tan cla elip co.0-hinh 6.3a. Néu bién
ddi méi duwdng thdng qua D, thi dwgc 1 conic di qua D, nhan
dwdng thang nay 1a tiép tuyén & D, conic anh di qua 3 cuc
C, A*, B*.Vi thé, khong phai vé& hypecbol néi trén, chi can vé
1 dwong kinh lién hop véi phwong gi cda elip co.0, elip méi
co.gi da c6 phwong cua dwong kinh qua D, thi xac dinh dwoc
co.gi, nhw trén hinh 6.3b. Khi 2 diém do vo tan l1a 2 diém
xiclic, ta ¢6 chum dudng tron chung 2 diém thuo.

7. Chum c6 diém tiép xtic chung

T trwée, véi chum conic chung 4 diém phan biét ta lay 3
diém phan biét trong dd, lam 3 cuc chung cho 1 chum conic
lam co s& bién déi giao dbi cwc vg.

7.1. Chum conic ¢6 1 diém tiép xdc chung, tic 1a 2 diém
chung trung nhau nhw trén hinh 7-1, ban dau cho elipco.1,va
2 dwéng thdng: Pq tiép xuc co.1, & diém A=B, duwdng thang
Pr cat co.1 & 2 diém # 1a C, D. Chung xac dinh 1chum conic:
¢6 cuc chung la P, dwéng thdng dbi cwe chung p di qua diém
A=B, va diém lién hop cla P véi C, D. Binh thwong, 1 dwéng
thdng déi cwc chung ndi 2 cuwc chung khac nhau. O’ day,
dwdng thdng ddi cwe chung p, ¢é 2 cuwc chung M, N triing
v&i A=B. Pudng ndi tam co.v1 di qua 2 diém tring nhau trén
p, nén p la tiép tuyén cta co.v1, & A=B. Co s& bién ddi giao
dbi cuwc vudng goc clia chim conic nay, lay 3 diém A, B, C dé
lap co s& bién ddi, ma cd A=B. Vi, A=B trén dwong thang PA,
nén goc ABC=PAC, c6 2 phan giac clia 2 géc ké bu PAC la
ai va ae, con géc ACB thi =0, hai phan giac clia 2 géc k& bu
ACB Ia ci, va ce thi c6 1 dwéng thdng tring v&i A C. Tam O
clia dwdng. tron ci.v la giao cla trung triec doan AC, va phap
tuyén tai A ctia PA. D c¢6 anh la D’. Chum dwdng thang (D)
la tao &nh chum conic co(ABCD) da cho.Trén hinh, dwong
thdng e*(D’) c6 géc ddng dang xac dinh qua ci.v & g, =60,
166°, thi elip twong (ng clia chum vé ra ciing cé sé do do,
va = goc clia co.v1,

7.2. Chum conic ¢c6 2 diém tiép xic chung: moi conic
chiim 1 tiép xtc nhau & 2 diém chung A=B ¢ tiép tuyén chung
PA, C=D e tiép tuyén chung PC, Tir géc CAB khac 0, va
ACB=0, ta tim dwgc cho mdi goc 2 dwdng thang phan giac,
do 1a 2 cap dwong thang vudng géc cla co sé bién dbi giao
dbi cwc vudng géc qua A=B, va C, trén hinh 7.2. Chum conic
2 1am co s& bién déi giao ddi cwe vudng géc cé 3 cwc bién
ddi 1a A, B, C; lap dwgc duwdng tron ci.v ndi ABC, tiépxic
dwdng thdng PA & A, anh diém D la D’.Chum conic 1, c6
co.vl 1a 2 duwong thdng: duwong thdng P-O1, ndi tam moi
conic chum 1, va duong thdng déi cwc AC ndi 2diém tiép
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xtc chung, coi nhw 2dwéng thang // -6 day la 2dwdng thang
trung nhau, 1a 1parabol suy bién, trung diém | € trung tuyén
PL ctia APAC, 1& 1 diém € parabol thuc sw ctia chum. Co.v1
& elip chinh ctia chum cuing c6 goéc dinh dang 59, 734°.

7.3. C6 diém tiép xuc bac 3 - Hinh 7.2, chum conic 1, c6
2 diém tiép xtc chung A=B, C=D. Nén AC |a dwédng thdng
ddi cwe chung. L4y 1 diém E € dwong thdng ddi cwe chung
P(AC), vi du 2 dwérng thang k1, k2 qua E, ¢6 anh la 2 conic
co.k1, co.k2 cling cat nhau & C, va vira tiép xtc nhau, vira
cat nhau & A, hinh 7.3 tach ra cho thay ré 2conic do vira c6
phan & ngoai nhau, vira c6 phan & trong nhau. Cén parabol
2 thi hoan toan bao ngoai elip chinh (géc 59, 736°) cla
chum1. Hinh 7.4a, 4 diém chung ciia chum co s& bién ddi la
3 dinh va tric tdm: ABCH cua 1 tam giac thwong, thi 3 cuc
bién ddi Ia 3 chan dudng cao 1-2-3, néu 13 tam giac vudng
ABC, H=B;thi 3 cuc bién dbi la 1=3=H =B, &2 nhu trén hinh
7.4b.Diém 1=3 trén tiép tuyén & diém B € ci.v2. Néu lay 2
dwerng théng cung di qua 1 didm E € dwong thang tiép tuyén
nay, &nh la 2 conic c6 2 diém tiép xGc chung la diém 1=3, va
diém 2. Néu hai dwérng théng cung di qua 1 diém F € dwong
thdng 2-1=3, thi anh la 2 conic cét nhau & diém 2, va diém
1=3, con la diém vira cit nhau, vira tiép xtc, & hinh 7.4c da
vé riéng ra dé thay rd..

7.5. Vi du diém tiép xtc chung xa vd tan: Cac parabol c6
truc // trén hinh 7.5, ki hiéu la p1, p2...p5. Ching c6 1diém
v tan 13 tiép xuc chung bac 2 hay bac 3 (gitra p1 va p5), va
nhirng diém chung khéc.

7.6. Chum chung 2 diém thyc tring nhau, va 2 diém 3o,
sé khao sat véi chum chung 2 cap diém ao.

8. Conic |a 2 dwéng thang ctia chum.

Trong chum conic nao ciing ¢ conic suy bién thanh c&p
dwdng thdng. C6 3 dang cdp dudng thdng: cét nhau, song
song, tring nhau nhw hinh 8.Khi 2 dwéng thng cét nhau,
conic cap d.t cé tam 1a giao diém 2 dwong thang, truc 13 2
dwong thng phan giac 2 goc ké bu, 2 dwdng thidng nay la
1 hypecbol suy bién, c6 2 diém v6 tan khac nhau. Trong 1
s6 chum dac biét: 1 cwc xa vo tan, 2 cuc xa vo tan hay c6 1
diém tiép xuc chung, 2 diém tiép xtc chung: hai dwdng thang
c6 thé //, hay dac biét tring nhau, d6 1a parabol suy bién, c6
1diém vo tan. C6 khi, dwdng co.v1 cling & conic suy bién
gdm 2 dwong t hang.Trén co.v1 suy bién, van cé qui luat
dwong kinh chinh va day cung lién hop: ca 4 tdm hypecbol
90, elip chinh, hay hypecbol chinh, va 2 conic déng dang
cuing trén 1 dweng thang, & hinh 5.1, 5.2.

9. Vi du chum ngoai tiép da giac d6i xirng.

C6 thé khai thac nhiéu dac tinh vé cac chum conic, tir
nhitng két qua trén. Trong ki thuat, xay dwng, kién tric, co
thé dwa trén chum conic 4 diém hivu han, noi tiép 1 d.tron, cé
tinh chét di x(rng dé tao ra cap conic cé géc dinh dang bang
nhau, chung 1 truc dbi x(rng, trén hinh 9.1: 4 diém chung 1a 4

dinh hinh thang can, noi tiép d.tron ci.v, nén D’ 1a diém vé tan,
1d.tron twong (ng elip goc dinh dang a, 2 dwdng thang tiép
tuyén qua D’ xa vé tan, cho 2 elip ¢ chung 1 truc di xirng...,
2 elip ¢6 chung 4 dinh chir nhat, c6 2 truc dbi xtrng, trén hinh
9.2, 9.3., 1a 2 conic dbi xtrng, chung 4 dinh ABCD ctia 2 tam
giac can chung da day...

10. Két luan

1/ Trwéc day: bién ddi cong tuyén, bién conic thanh conic.
N6 téng quat héa dwoc cac bién déi hinh hoc Oclid. Tim ra 1
s6 dinh li quan trong vé chum conic. Phan loai conic theo cac
phwong trinh, va theo sé do tam sai e, nhg khéng chi ra quan
hé cac conic khac trong 1 chum.

2/ Bai nay, tao ra 1 bién ddi xa anh méi, bién dwédrng
thdng thanh conic, va cac conic di qua 3 cwe bién dbi thanh
cac dudng thdng. N6 thue sw khao sat cac thong sb vé: tam,
truc, goéc dinh dang méi conic qua 5 diém. Tim ra theo thuéc
théng, compa, cac quan hé gitra cac conic clia chum: vé tam
cac conic, vi tri dwéng thang tao anh véi co.v2; dwdng kinh
chinh; 2 conic ddng dang... Vi du: méi chum 4 diém chung
lap t& giac 16i, Chum toan hypecbol vudng, chum toan elip
vi tw, toan dwong tron, chum coé chi 1 dwdng. tron, chum te
giac 18i: cac elip, chi ¢é 1 elip chinh (géc ddng dang max),
chum tt giac 16m: chi c6 1 hypecbol chinh cé géc déng dang
min.

3/ Viéc lap co sébién dbéi giao déi cuc vudng géc cho
chiim ¢6 chung 2 di&dm ad, néi & muc 3. Biém ad clia conic,
trwéc day, la chap nhan theo giai tich, bai nay: da chi ra viéc
kiém nghiém va st dung 2 diém ao d6, néu ré phan bd 4
diém, co6 2 diém ao, thé nao la t& giac 18i, t giac 16m.Khao
sat chum conic chung 2 diém &o, con gitp khao sat chum
conic chung 2 cap diém &o ...

4/ Theo bién dbi giao dbi cuwc, ¢ thém nhiéu tinh hubng
dwng conic clia chum...

5/ Hai conic mat tiép, dan téi viéc vé dwong tron mat
tiép & mdi diém cla conic, gitip tim dwoc dwdng tic bé cla
dwdng cong bac hai.

6/ T trwdc, chi thweng xem xét dwéng cong phang bac
cao, theo giai tich, nhwng bién di giao déi cwc 1an dau tién,
béng hinh hoc, tao ra va khao sat dwgc cac dwdng cong bac
cao: 3,4,5,6.../.
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