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The space S;(A12) of splines of degree
d and smoothness C" on the 12-split has
been studied by several authors:

m Powell and Sabin (1977)
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Questions:

m What is a “good” basis for S;?
m Can they be evaluated quickly?
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DIMENSION FORMULA FOR THE 12-SPLIT

dimSh(Ap) €1 ¢t @ ¢ ¢t S

d=0 12 1

d= 36 10 3

d=2 72 31 12 6

d=3 120 64 30 16 10

d=4 180 109 60 34 21 15

d=5 252 166 102 61 39 27 21

THEOREM

Let z, := max{0,z}. Foranyd,r € Z withd >0andd >r > —1,

dim S7( A1) = 1(r F1)(r+2) 42 (d —)d—r+1)
d—r

+ (d 2r—1)(d —2r)4 + ) (r—2j+1)4
j=1
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finite-dimensional linear space S of functions defined on T, and a
set A of linear functionals forming a basis for the dual of S.
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MACRO-ELEMENTS ON THE 12-SPLIT

DEFINITION (MACRO-ELEMENT)

A macro-element defined on a triangle T consists of a
finite-dimensional linear space S of functions defined on T, and a
set A of linear functionals forming a basis for the dual of S.

C! quadratics C3 quintics

etc.
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A Hermite Subdivision Scheme



A SUBDIVISION SCHEME FOR C! QUADRATICS

Dyn and Lyche (1998) described a Hermite subdivision scheme for
evaluating C! quadratics on the 12-split.
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12x 21 = 252 unknown B-coefficients.
3 x (10 + 3) = 39 initial conditions.
270 smoothness conditions.

This system has a unique solution!

So we express the B-coefficients in
terms of the initial conditions, e.g.,

1 2
Cas0 = Cos0 = f(v1)
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INITIALIZATION: EXPLICIT FORMULAS

With t = tc and m = mc :
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12x 21 = 252 unknown B-coefficients.
3 x 10 = 30 (< 39) initial conditions.
288 (> 270) smoothness conditions.

This system has a unique solution!
So we express the B-coefficients in
terms of the initial conditions, e.g.,

5350 = Cgso = f(v1).
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With t = tc and m = m¢:
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Numerical Experiments
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Thank youl
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Appendix



BASIS FOR DIRECTIONAL DERIVATIVES

tat+tg+tc =0

na+ng+nc =0

mg+mpg+mec =0



THE POWELL-SABIN SPLITS




THE POWELL-SABIN SPLITS

6-split



THE POWELL-SABIN SPLITS

6-split



THE POWELL-SABIN SPLITS

6-split



THE POWELL-SABIN SPLITS

6-split



THE POWELL-SABIN SPLITS

6-split



THE POWELL-SABIN SPLITS

6-split 12-split



THE POWELL-SABIN SPLITS

6-split 12-split



THE POWELL-SABIN SPLITS

6-split 12-split



THE POWELL-SABIN SPLITS

6-split 12-split



	Appendix

