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Lemma 5.7.0.17. Unique solvability of linear least squares fitting problem

The scalar one-dimensional linear least squares fitting problem (5.7.0.10) with dim V,, = n, V,, the
vector space of admissible functions, has a unique solution, if and only if there are t; ,...,t; such

that
bi(ti,) ... bu(t;)
: : e R™"
Ll (t,) - b,,(t,-”)}
which is independent of the choice of basis of V. J/
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Data from function f(t) = T2

is invertible, (5.7.0.18)
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4+ polynomial degree d = 10,
+ interpolation through data points (f;, f(t;)),

j=0,..., d, tj = —5+],see Ex. 5.2.4.3,
+ fitting to data points (¢, f(t;)),j = 0,...,3d,
ti=—-5+7j/3.
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Overfitting

Fitting data with functions from a large space often produces poorer results (in terms of “shape
preservation” and “generalization error”) than the use of a smaller subspace for fitting.
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J=1,...n . | ]k:1
grad ¢p(x) = 2ATAx —2A Ty +2aMx =0,
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(ATA+aM)x=ATy .[ & e Lz nomat (5.7.0.30)
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