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Abstract: The minimal surfaces have been extensively employed in many areas such as architecture, aviation,
ship manufacture, and so on. However, the complexity of the minimal surface equation prevents people from
modeling the minimal surface in CAD/CAGD. In this paper, based on the nonlinear programming and the FEM
(finite element method), the approximation to the solution of the minimal surface equation bounded by Bézier or
B-spline curves is investigated. A global method, which is called numerical extension method, is appealed to in the
whole iterative process and linearize the nonlinear finite element system by using a simple iteration. Some
numerical results are given in this paper.
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Fig.1 Approximating to Schwarz surface with Fig.2 Approximating to the saddle bounded by
nonparameterized bicubic Bézier surface four cubic parabola
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Fig.3 Nonparameterized B-Spline control net Fig.4 Nonparameterized B-Spline control net
approximating to Schwarz’s surface approximating to the saddle surface
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Table 1 The errors corresponding to Fig.3 and Fig.4 respectively
RT3 M 4 AR

Times of iteration Errors corresponding to Fig.3 Errors corresponding to Fig.4
1 5.7500 3.0672
2 9.7532¢-004 0.0580
3 1.7594e-006 0.0050
4 3.8842¢-009 8.8376e-004
5 1.1111e-011 2.2787e-004
6 4.7761e—014 5.5285e-005
7 6.6649¢-015 1.3033e-005
8 5.9026e-015 3.0372¢-006
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