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Table1l The determinations and conditional numbers of matrix B and B” (n=1,2,...,12)
1 B" BY (n=12,..12)
Conditional Conditional

Curve degree

Determinant of B

number of B,(Tl)

Curve degree

Determinant of B

number of B,(Iz)

1 1.0000e+000 1.0000 1 1.0000e+000 1.0000

2 5.0000e—-001 2.3187 2 1.2500e-001 2.6180
3 1.4815e-001 5.0541 3 7.2256e—-004 5.7620
4 2.6367¢-002 11.8023 4 6.0418e-008 13.3993
5 2.8312e-003 28.6420 5 2.2737e-014 32.5457
6 1.8376e—-004 71.1466 6 1.1975e-023 80.4269
7 7.2171e-006 179.4526 7 2.7454e-036 202.5492
8 1.7163e-007 457.5213 8 8.5221e-053 514.9040
9 2.4723e-009 1175.7767 9 1.1144e-073 1321.7220
10 2.1578e-011 3040.1715 10 1.9102e-099 3411.7199
11 1.1413e-013 7899.2645 11 1.3357e-130 8858.0478
12 3.6590e-016 20606.3184 12 1.1858e—167 23082.9550
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3 3,
Table3 The comparison of computational cost, coding efficiency, storage cost

and numerical error among three methods

3 3
Algorithm Computational Coding Storage cost Numerical
cost efficiency accuracy
Generalized de Casteljau algorithm High Complex Middle Low
Optimal algorithm Middle Very complex High Middle or Low
Interpolation algorithm Low Simple Low Middle
> s s s s de Castelaju N
3
Bernstein S
s de Casteljau 4 . s
(eps<107%)
2 2 B 2
R de Castelaju
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Abstract: In curve and surface modeling, Bernstein polynomial compositions are widely used for various geometric
operations. So it is important to investigate them both in theory and practice. The problems are investigated by using
polynomial interpolation and symbolic computation, and the proposed method is applied for curve and surface cases.
Compared with two existing methods, the proposed method has the advantages on computational cost, coding efficiency,
storage cost. However its numerical accuracy is lower than the method based on the generalized de Casteljau algorithm.

Key words: Bernstein polynomial; functional composition; polynomial interpolation; symbolic computation;
numerical accuracy
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