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The Polynomial Approximants for Circular Segments
and Spherical Patches

GUO Qing-wei
( Institute of Mathematics, Fudan University, Shanghai 200433) ( Department of Mathematics, Hefei University of Technology, Hefei 230009 )

Abstract Modern CAD/CAM systems do not dispose the circle and the sphere represented by the implicit equation and
the parameter equation with trigonometric function. Ones approximate the circular arc and the circle as well as the spherical
surface and the sphere by using the parameter polynomial and parameter rational polynomial such that they can be disposed
by the modern CAD/CAM systems. In order to effectively approximate the circular arc and the circle as well as the
spherical surface and the sphere, the parameter Bézier form polynomial approximants of circular segments and spherical
patches are obtained by minimizing the defined distance function with respect to the best least squares norms L,. Meanwhile
these approximants are expressed as the quotient of two determinants. If the circular segment or the spherical patch to be
approximated is a full circle or a sphere, The parameter Bézier form polynomial approximants of a full circle or a sphere can
be given by the same process. Furthermore, by using this paper’s method, The parameter Bézier form polynomial
approximants of elliptic arcs and ellipsoid patches can be presented. Finally we show some graphical examples in order to
prove the validity of our method.
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Fig.1 The polynomial approximation to the circular arc and the circle
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Fig.2 The polynomial approximation to the spherical surface and the sphere
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Fig.3 The polynomial approximation to the ellipse and the ellipsoidal surface
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