Bézier curve via subdivision

Every polynomial curve P(u) of degree <7 can
be associated with a unique n-variate symmetric
polynomial p[ul,---,un] such thatP[Ma---au]: P(“)
The polynomial is referred to as the polar form or

blossom of P(u)

Bézier curve via subdivision

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

szp[a,...a,b,...,b]
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Theorem

=0((b-a)?)
n n

p[a,...,a,b,...,b]—P(n_l a+ibj

n—i i

Proof of the theorem: it is enough to show that

=0(n?)

p[O,...,O,h,...,h]—P(ih]

n—i i

Denote Q,(h) = pl0,...,0,h,....h] and R,.(h)=P(ihj

n—i i

We have to demonstrate that HQi (h)—R, (h)H =0(h*)




Bézier curve via subdivision
Blossomof Q. (h) is qi[iﬁ,...,hi]=p[0,...,0,
HK_J

hy,....h]
T

n—i 1

Its Bezierrep: Q,(h) = Z q10,...,0.1,... ,1]Bj. (h)

Jj=0 i—J J
I

Similarly, since R, (h)= P(i h]
n

R(h)=Y pl0,....01,... 1B (i hj
im0 %r—’Hr—/ n

n—j J
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Q.(0)=pl0,...,0,A,....,A] =p(0,...,0)=R,(0)

n—i i h=0
i-1 |
Q/(h) = Zi pl0,...,0,1,...,11— p[O,...,0,1,...,1] }_l(h)
Jj=0 n—(j+l) i+l nej )

Q/(0) =i(p(0,...,0,)) - p(0,...,0,0))
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n—1 . .
R(hy=3n| pl0.....0.L,....11- p[0,....0.1,...1] B[ =1 |~

J

R(0) = n(p(0,...,0,1)= p(0,...,0,0))— = Q/(0)

i
n

0,(h)—R.(h) =(Q,(0) - R.(0))+(0Q/(0) - R/(0))- h + O(h*)

This completes the proof.




