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Other Relations Between Cubics 
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P2 Space Visualizations 
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P2 Space Visualizations 
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Other Space Topologies 
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Point on a Line 
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Parametric Line 
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Implicitize Parametric Line 
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Implicitize Parametric Line 
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Implicitize Parametric Line 
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Quadratic Curve 

 



Point on a Quadratic Curve 

2

2

2

2 2

2

0

Ax Bxy Cxw

Dy Eyw

Fw

+ +

+ +

+ =

  0

A B C x

x y w B D E y

C E F w

   
   

=
   
      

P Q P = 0

P

Q



Tangent to Quadratic at P 
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Intersect Line And Quadratic 
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Double Root Means Tangent 
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Reinterpret Diagram Fragment 
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Line Tangent To Quadric 
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Klebsch Transfer Principle 
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Parametric Quadratic curves 
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Points and Tangents 
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Points and Tangents 
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Implicitizing A Parametric 

Quadratic Curve 
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Implicitizing A Parametric Quadratic 
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Implicitizing A Parametric Quadratic 
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Implicitizing A Parametric Quadratic Curve 
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Line Tangency to Param. Quadratic Curve 
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Singularity in a Param. Quadratic Curve 
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Forms of Singularity Condition 
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Sub-Forms of Singularity 
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Types of Quadratic 
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Cubic Curve in P2 
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Cubic Curve Tangent at P 
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Is Line L Tangent to Cubic 
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Wierstrass Standard Form 

2 3Y X cX d= + +

-4

-3

-2

-1

0

1

2

3

4

-4 -3 -2 -1 0 1 2 3 4

c

d

3 2 3 2 0x cxw dw y w+ + - =

C

C

C

C

4

8

9
I c= = -

C C

C
C C

C

6

8

9
I d= =

3 3 3 6 0x y w m xyw+ + + =

c,d parameters along lines  

     generate congruent curves 

Different lines  

     generate different curves 



Cubic Continuum 
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Nodes on a Cubic 
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Loop and Serpentine 
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Parametric Cubic Curve 
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Parametric Cubic Curve 
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Parametrizable Cubics 
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Parametrizable Cubics 

C

P

P3 2 2 3

2 2

2 2

3

3 3

3 6 3

3 3

Ax Bx y Cxy Dy

Ex w Fxyw Gy w

Hxw Jyw

Kw

 + + +
 

+ + + 
= 

+ + 
 + 

P

 
 

3 2 2 3

2 2

3 3

3 2

Ax Bx y Cxy Dy
x y w x y

Ex Fxy Gy

 + + +
 =

- + +  

 
3 2 2 2 2 3 3 2 2 33 6 3 , 3 6 3 , 3 3

x y w

Ex Fx y Gxy Ex y Fxy Gy Ax Bx y Cxy Dy

=

 - - - - - - + + + 

Parametrizable only if has Node 



Tangent to Parametric Cubic Curve 
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Inflection point 
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Inflection point 
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Inflection points are colinear 
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Double Points 
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Implicitization of Parametric Quad,Cubic 
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Analyzing Cubic Curves 
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The Other Form of G 
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Look at plane in coefficient space containing x,y,w cubics 


