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B-spline Curve Fitting Using Equality-constrained Least Squares

WANG Dong', GAO Cheng-ying® ,LIANG Yun' ,GAO Yue-fang' , ZHV Ton-lin'
1. College of Informatics,South China Agricultural University, Guangzhou 510642, China;
( g : g y g : ;
2. Computer Application Institute,Sun Yat-sen University, Guangzhou 510275, China)

Abstract: The paper gives a method of B-spline curve fitting a series of ordered data. The ordered data are simpli-
fied with curvature as cost. The simplified data interpolate the curve, which is treated as hard constraint. The origi-
nal data approximate the curve, which is treated as soft constraint. Then we build equality-constrained least squares
equation. The positions of control points are calculated by solving the equation with QR decomposition. By calculat-
ing the distance between the ordered data and B-spline curve, the point of maximum error is inserted the simplified
data if the error is beyond a pre-specified error tolerance. The method gives satisfying results regarding to approxi-
mation error, convergence speed and the number of control points. The method can also solve constrained curve fit-
ting.

Key words: curve fitting; simplification; equality-constrained least squares
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Singular Perturbation for the Robin Problem
of Reaction Diffusion Equations with Two Parameters

CHEN Li-hua _ v
( Department of Mathematics and Computer Science, Fuging Branch of
Fujian Normal University, Fuqing, Fujian 350300, China)

Abstract: A class of singularly perturbed initial boundary value problem for the nonlinear reaction diffusion equa-
tions with two parameters is studied. Firsily, the expansion of outer solution for the problem is constructed using the
regular perturbation method. Secondly, constituting the local coordinate system and using the stretched variable,
the asymptotié expansion of first corrective term for boundary layer is constructed and the coefficients of the expan-
sion are btained successively. And then, inducting the two time stretched variable, the second corrective term for
boundary layer is found. Basing on this, the formal asymptotic expansion of solution for the original problem is ob-
tained. Finally, under suitable conditions, existence and its uniform validity of asymptotic expansion of solution for
the initial boundary value problem are proved, by using theory of differential inequalities.

Key words: nonlinear; two parameters; singular perturbation





