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4. DUGNG, MAT BAC HAI 01

sam

Quay lai cic bai todn hinh hoc théng thudng, ching ta ¢é cic dudng, mit quen thudc thudng gip trong qué trinh
hoc tap, nghién cifu & bac dai hoc ma phuong trinh clia cic dudng gin lién véi cic dang toan phuong, dang tuyén
tinh.

Muc tiéu

- Kién thic: Sinh vién nim duoc ly thuyét véog dang dudng bic hai va 17 dang mat bac hai va cich nhin
dang dudng mit bac hai.

- Ki ning: Thao tic bién d8i phuong trinh ca dudng, mat dé x4c dinh cic dang dudng, mat bac hai.

No6i dung

4.1 Khai niém chung

4.2 Bién dsi phuong trinh, nhan dang dudng mat
4.3 Cic dang dudng bac hai

4.4 Cic dang mat bic hai
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4.1. Khai niém chung a

ai
7 a2 7
Cho ma trén thyc A = [ai],, ., |1a ma tran doi xing khac khéng, c6t @ = | . | va s6 thuc ao. Tap hgp cic b
Qn
1
T2
T = théa man
Tn

2TAz +aTz+ap =0
dugc goi la mét siéu mat trong khdng gian R™. Dang tudng minh cta phuong trinh I3 :
n n
Z aiTiTj + Zam +ao =0.
ij=1 i=1

Khi n = 2, ta goi sifu m3t bic hai la mét dudng bac hai. Khi n = 3, ta goi siéu mat bac hai 13 mét mat bac hai.
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4.2. Bién dai phuang trinh, nhan dang dudng mit 1

SAMI

Dung phuong phdp chéo héa truc giao ta cé ma tran truc giao Cdé D = CT AC chéo. Ta dung phép bién déi
tryc giao z = Cy < y = CTx . Ta c6 phuong trinh (*) vé dang

Xn: )\7;(177;2 + zn: bixi + bg = 0(*)
i=1 =1

Vi viéc st dung
2 2
b* — ac
2
b = —_— —
ar” +br+c a(m-l—za)

4a

két hop véi phép tinh tién
r1=oa1+ Y
T2 = a2 + Y2

Tn = Qp + Yn

ta sé dua phuong trinh vé dang chinh tic va nhan dang cic dudng mit bac hai.
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4.3. Cac dang dudng bac hai 1

1. Elip:
2 2
z Y
FERT R
2. Elip 3o:
2 2
z vy
@2 !
3. Hai dudng thing 3o c3t nhau:
2y
ezt =0
4. Hypebol:
2 2
y _
@2 !
5. Hai dudng thing cit nhau:
2 2
T Y
@ Y

6. Parabol:
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4.3. Cac dang duong bac hai el

sam

7. Hai dudng thing song song:

2 2
" =a
8. Hai dudng thing trung nhau:
22 =0
9. Hai dudng thing 3o song song:
2 2
T =—a

Elip Parabol Hypebol

Hinh 1: Cic dudng conic
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Vi du

H3y xac dinh hinh dang cla dudng bac hai cé phuong trinh:
x2—2xy+y2+4x+2y—6:0.

Gidi. o(z,y) = 2% — 2zy + y>., sk dung bai todn chéo héa truc giao va dit

HEEEYIME

Khi d6 dang toan phuong ¢(z,y) trd thanh
/ 2
@' (z1,y1) = 7.

SILS-
=S

Vay cubdi cling ta dugc phuong trinh:
o +vV2x1 +3V2 —6 =0

_13v2

) =0

(z1 + ?)2 +3V2(n

St dung phép tinh tién ta thu dugc phuong trinh
x5+ 3V2ys = 0.

D4y la phuong trinh ctia mot parabol.
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Vi du ol

Nhan dién dudng bac hai (C) sau 5z12 + 8x2% — 4a122 = 36

Giai. Ta c6 dang toan phuong h = 5212 + 8222 — dx129 ¢ ma trin A = {_52 _82} Phuaong trinh dic trung
5—X =2 A =4
’—2 S—A‘—O‘i’[xzzg

Chéo héa truc giao bing ma tran

va dat

Ta ¢6 phuong trinh cia dusng (C)

Do d6 (C) la elip véi 2 ban truc la 3 va 2.
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4.4. Cac dang mat bac hai

1.

Elipsoid:

2 2 2
=yt 2
po) + = + == —1
Nén do (hinh anh thiy ducc 1 diém):
22 2
+L 45 =0

Hypeboloid 1 ting:

2 2 2
y _
2 e !
Nén: ) ) )
y

Hypeboloid 2 ting:
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4.4. Cac dang mat bac hai ul

7. Paraboloid eliptic (m&t ch3o):

2 2
x y:
@ T TP
8. Paraboloid hypebolic (m3t yén ngua):
2 2
Y

PR

9. Tru eliptic:
2 2
T Yo
2tp =1
10. Tru hypebolic:
2
a? b2
11. Tru parabolic:
x? = py
12. Tru eliptic do:
22 P
etp=-1
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4.4. Cac dang mat bac hai

13.

14.

15.

16.

17.

Hai m3t phing 3o c3t nhau:

2 2
vy _
pol + =i 0
Hai mit phing ct nhau:
< _v_,
a2 b2
Hai m3t ph3ng song song:
2 =d’
Hai m3t phing 3o song song:
2? = —d’
Hai mit phing tring nhau:
=0
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4.4. Cac dang mat bac hai el

T e

Figuo Eliptical Figure Hypemﬂ-c’ Figure ul-pum
paraboloid = = £ + §& Rt

Figure oid of Figure Hyperboloid of two Figure Cone
one sheet & + = sheets 7 + fr — & = -1 S+E-Z=0
|
z v
v
z
v
Figure Plane Figure Cylindrical Figure Parabolic
ars+by+ez=d surface % + y* = a? cylinder y = az®

(These are viewed as equations in three variables r, y, and )

Hinh 2: Cac mat bac hai thudng gip
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