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Earlier work [1] has shown how handwritten characters may be represented as plane curves
with x(λ) and y(λ) polynomial functions, and how efficient recognition can be achieved
when the polynomials are written in a Legendre-Sobolev (LS) basis. It is therefore inter-
esting to be able to perform various symbolic-numeric polynomial operations directly in LS
bases. We find it is sufficient to work with basis polynomials orthogonal with respect to inner
products of the form studied by Althammer [2],

〈f, g〉 =
∫ 1

−1
f(λ)g(λ)dλ+ µ

∫ 1

−1
f ′(λ)g′(λ)dλ, µ ≥ 0

We show how functional approximations may be constructed from moments integrated in real
time, how to compute derivatives, roots and polynomial GCD in LS bases by linear algebra
methods.

Keywords
symbolic-numeric algorithms, polynomial algebra, Legendre-Sobolev polynomials, mathe-
matical handwriting recognition

References
[1] O. GOLUBITSKY, S.M. WATT, Distance-Based Classification of Handwritten Symbols.
Int. J. Doc. Anal. and Recog. 13(2), 133–146 (2010).
[2] P. ALTHAMMER, Eine Erweiterung des Orthogonalitätsbegriffes bei Polynomen und
deren Anwendung auf die beste approximation. J. Reine Ang. Math. 211, 192–204 (1962).


