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The Coordinate Systansfor Standard Equations of
Cubic Curves Newton’ s Classif ication

W u Hongdan
(Computer and N etwork Center, CAU)

Abstract U sing the theories of polarity and the properties of cubic curves on Newton’s
classification T he relationships of the standard equationsw ith the coordinate system, and
alo, every kind of cubic curves standard equationsw ere developted
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1
I-1 et 0
I I-2 >0 & 0,b% 0,b*# 4ac
I-3 e= 0,b% 0, b’= 4ac
I-4 b= 0
A xy’+ gy= ax’+ bx’+ cx+ d I E-; a< 0 z 8
il B a= 020 =
V-1 c< O
I\ V-2 a=0,b=0 c>0
V-3 c=0
B xy= ax*+ bx*+ ox+ d Vv
C  y=ax*m**x+d VI
D y= ax’+ bx’+ ox+ d VI
x3= 0 (2)
Axi+ Bxixe+ 3Cxix3+ D x3+ 3Exixs+ 6Fxixaxs+ 3GX3Xs+
3H x1x5+ 3Ix2x5+ Kx3= 0 (3)
2 (3
A xi+ Bxixe+ xix3+ Dx3= 0
y= X1/X2,
Ay’+ By’+ cy+D=0
1) 3
2) 1 1 , 2 a. u ks i b. ks
( )
3) 1 , 2
4) 1 : ks , 3 a i b. ; C
A )
X1X3+ exz2x3= axi+ bxixs+ cxaxi+ dx3, (4)
4 2 x1= 0 (x2/X1)%= a, 3 ;
)a>0 , 3 : (0,1,0), (1,a¥%, 0 (1,- a¥%0);
2a=0 , 2 , (0,1,00 (1,0,0), 1
3a<0 , 1 (0,1,00 2 (1,a%%,0), (1,- a"%,0)

) B,C.D u 1

: (0, 1,0)
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2
ks g (1), Oi, ks Oi
2.1 A
2.1.1
u 3 , 3 ,
xy’+ g= ax’+ bx’+ cx+d a> 0 (1)
(1) x° a u ks 3 ,
4
1) [-1
u k3 3 Moo,Noo,Too, 3
m,n, t, 3 s,v,wi( 1), sv o)
, OW X, m y ,0S,0V,0OW )
O ks (01
(1)
01 , ‘M = (0,1, 0),

N (- 1,0),T-(1,10),s(0,1,1),v(0,- 1,1),w (1,
0,1),m(1,0,0),n(1,1,- 1),t(3,- 1,- 1)

) A1(x1, X2, X3) ks

Pxi+ Qx2+ Rx3= 0 (5
:P= AXi+ Bxixzt Cxi+ 2Exixs+ 2Fx2xs+ H X3
Q=B xi+ 2Cxix2+ D x3+ 2Fxixa+ 2Gxz2xs+ 1x3
R= Exi+ 2Fxixz+ Gx3+ 2H xixs+ 2Ix2xs+ Kx3
M e
Cxi1t Dx2+ Gx3= 0 (6)

x1= 0 (7

, (3 A+ B+3=0 A-
B+ 3C=0, B=0A=-3C
N n(1,1,- 1) ,
- 2Cx1- 2Cx2+ (E- 2F)xs= 0 (8)

X1+ x2- x3= 0 (9)
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(8 (9
- 2¢/1= - 2c/1= (E- 2F) /(- 1) (10)
, T
- 2Cx1+ 2Cx2+ (E+ 2F)x3= 0 (12)
X1- X2- X3= 0 (12)
(11) (12
- 2¢/1=2c/- 1= (E+ 2F) /(- 1) (13)
(10) (13) F=0
: ks 0 B=D=G=F=0, (1)
Ax%+ 3Cxy’+ 3Ex’+ 3H x+ k=0 (14)
) , ks
01 ) )
: ( ),
01 ) )
2) 1-2
u 3 .
y’= ax’+ bx’+ ox+ d , e= 0
[2] , (H essian) H f (x1,x2,x3)= 0
o f Fagrgn g Fxpeas Faey T gy
fapy oy T gy
H= |fap, Fap, Frgu|=0 (15)
famg frpg Frgy
M (0, 1, 0) Dfxpq= - Baxi- 20x3= 0; fxyx,= 2x1= O

fx3x3: ZeXZ' 2CX1' 6dX3: 26, fxlxzz fxle: 2X2= 2, fx2x3: fx3x2= 26X3= 0, fxlx3: fx3xl:

- 2bx1- 2cx3= 0 (15) e= 0,

3 I-3
u 3 Mo,Nw, To, [-2 ,
4) [-4
u 3 Mo ,Nw,Tew, 3 m,n,t O
@( 2): O : m I, n,t S VvV, sv
w, Ow X m vy ,0OW,0S',0v' , ks
xy’+ gy= ax’+ cx+ d
m=y , (1) D=G=¢0 [3] m,n, t o,
o] . ks , (1) E=F=G=0 N » (1,

1,0),T«(1,- 1,0) A- B+3=0 A+3B+3=0, B=0 , o



Ax’+ 3Cxy’+ 3H x+ 3ly+ K= 0

2.1.2
ks u 1 Mo 2
xy’+ gg= ax’+ bx’+ cx+d a< 0
() (1) : a
, 2
\% ( , DXy = 2
ax’+ bx’+ cx+ d) , ,
2.1.3
ks u 1 Mo,l No(u ks ), 2 (m
u),
xy’+ /= bx’+ cx+ d (110)
0) " (e= 0)2 | m (e¢ ) J M-
o/m »
O, m y ,ONe X , ®&( 3, I
o3 (1) 0/ .
y @] , m=sy |, /
D G O N« (1,0, 0) Axit+ Bxz+
Exs= 0, 08 N u x3=0, 3
2 A=0B=0 ks @& 3Cxy’+ 3Ex’+ BFxy+
3Hx+ 3ly+ k=0 1 x'= x,y'=y+ E/C, Xy
(110)
2.1.4
ks u 1 Tw,1 MoNw), 3 m,n, t,
II1 u ks ,
xy’+ ey= cx+ d (IV)
, 3 m,n Y /Tm
Mo(Nw), m n t y ,m,n X / Mo
a( 4, IV = /1 —
t=y , ks D G O M« (1,0, x
0) ., A0, Me ks . /O
3A xi+ @B x2x1+ 3Cx3+ BExixs+ 6Fx2xs+ 3H x3= 0 (16) —1 TN
, m,n /
x3- L?3= 0 )
(16) (17) :A,B,E,F 0 (1)  Cxy?+ 3H x+ 4

3ly+ K=0 (IV)
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2.2 C
C 1 (VI , 5 u ¥
ks M e, 1 u
1 1 ( ) Mo y_ 9§ x
) X 05, ks
y’= ax’+ bx’+ ox+ d (VI)
M « (0, 1,0) Cx1+ D x2+ Gxs= 0, 5
B Mo , u xs= 0, 2 c=0
D=0 B xi+ 6Fxixs+ 6Gx2xs+ 3Ix3= 0,
X u, x2xs=0 2 ‘B, F, I 0
y?= ax’+ bx’+ ox+ d
2.3 D

. ) y X 06, / l\/

y= ax’+ bx’+ cx+ d (Vi
M = (0,1, 0) Cx1+ D x2+ 6

Gxs= 0, 06 M o u xs3=0, 2 cC=0,Db=0

B xi+ 6Fx1xs+ 6Gx2x3+ 3Ix3= 0, 2 , x5=
0 2 !B,F,G 0 y?= ax’+ bx’*+ cx+ d
3
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