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User’s Guide to splfit and splval

1. Introduction

The MATLAB function splfit can be used to compute a cubic spline
s that fits (or interpolates) a given set of data points, with or without
end-point constraints. The function also returns estimates of the stan-
dard deviation of the data and the fit. splval can be used to evaluate
either s(t) at a vector of arguments, or s, s’, s’ and estimates of their
standard deviation for a scalar argument, or the extrema of the spline.
The functions can be downloaded from
http://www.imm.dtu.dk/~hbn/Software

Let {(ti,y:), wi}; , denote the given data points and weights.
Further, we are given the spline knots

To <@ S T2 < - S Tpo1 < Ty, (1)
and it is assumed that they bracket the data points,
mogtigmn, i:1,...,m. (2)

splfit finds the cubic spline over the given knots that minimizes

o= Zw?(yi —s(t;))”, (3a)

possibly under the end-point constraints

Bra8(xo) + P12 (w0) + B1,38" (x0) = Pia
B2,18(Tn) + B2,28'(xn) + B2,38" (xn) = Poa .

See Section 4 for examples.
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The spline is determined in the form

n+3

) = 3 esNy(0) (@

where the N; are normalized cubic B-spline, see [1, Section 2.2].
splfit also returns the pp (piecewise polynomial) representation of
s, [1, (2.1)]: In each non vanishing knot interval the spline is a third
order polynomial

for dip <t <digt1

s(t) = dai + ds i (t — dik) + dai(t — dik)? (5a)
+d57k(t—d17k)3 , k=1,...,p—1.

This is one of the representations used in splval, and arguments
outside the knot range are permitted: values are obtained by C2-
continuation with second order polynomials,

for ¢ < X (Z d171) H

5b
S(t) = d271 + d371(t — d171) + d471(t — d171)2 , ( )

for t >z, (=diy) :

. 5c
S(t) = d27p + d37p(t — dlyp) + d47p(t — d17p)2 . ( )

Finally, splfit also returns estimates of the standard deviation
of the data and the spline coefficients {c;}, see Section 5.2.
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