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Polar forms

Every polynomial curve             of degree         can 

be associated with a unique n-variate symmetric 

polynomial                     such that

The polynomial is referred to as the polar form or 

blossom of 
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Polar forms: properties

� agrees with          on its diagonal

� is symmetric in its variables 
which means that for any permutation                          
of

� is affine in each variable:
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Polar forms: examples I
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Polar forms: examples II
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Polar forms: examples III
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Bézier Curves over arbitrary interval
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Polar forms and Bézier curves I
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Polar forms and Bézier curves II

Any polynomial curve          defined over interval 
[0,1] can be considered as a Bézier curve with 
control points

For example:
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Polar forms and Bézier curves III

Any polynomial curve          defined over interval 
[a,b] can be considered as a Bézier curve with 
control points

For example:
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Polar Forms in de Casteljau Algorithm I

p(0,0) = p(0)

00 01 11

p(u) = p(u,u) = (1-u)2 P0 + 2u(1-u) P1 + u2 P2

1-u 1-uu u
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p(1,1) = p(1)

p(0,1)=p(1,0)
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Polar Forms in de Casteljau Algorithm II
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Subdividing Bézier Curve
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Ck-Continuity of two Bézier Curves I

C0-continuity = continuous, no jumps

C1-continuity = C0-continuity + same tangent vector

C2-continuity = C1-continuity + same osculating circle

Ck-Continuity of two Bézier Curves II
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Ck-Continuity of two Bézier Curves III
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Ck-Continuity of two Bézier Curves IV

C1-Continuity

C2-Continuity

“A-frame property”


