





2 Interpolation and Polynomial Approximation

Introduction A census of the population of the Umted States is taken every 10 years

Year | 1950 | 1960 | 1970 | 1980 | 1990 | 2000
Population 151,326 179,323 203,302 226,542 249,633 281,422
{in thousands)

In reviewing these data.
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E]{ﬂ |'|'||] | e 1 Construct a natural cubic spline that passes through the points (1, 2), (2, 3), and (3, 5).

Solution This spline consists of two cubics The first for the interval [1,2], denoted

So(x) = ap + bo(x — 1) + cox — 1)* +do(x — 1)°,

and the other for [2,3], denoted  S1(x) = a; +bi(x —2) +c1(x —2)> +dy (x — 2)°.

There are 8 constants to be determined, which requires 8 conditions. 7

Four conditions come from the fact that the splines must agree with the data at the nodes. Hence
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Example 1

Solution

Cubic Splines

Construct a natural cubic spline that passes through the points (1,2), (2,3), and (3, 5).

Solving this system of equations gives the spline
So(x) = ao + bo(x — 1) + colx — 1)* + do(x — 1)°,

S1(x) = ay +bi(x —2) +c1(x —2)* +dy (x — 2)°.

2432 — 1)+ j(x—1)3, forx € [1,2]

S = 3+ 3(x—2)+3(x —2)* — 3(x — 2)*, forx € [2,3]
3 - 4 ’ ,
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.

400
EXERCISE SET 2.3
( e
Construct the natural cubic spline for the following data. .
a. x| f b. x ) ‘, (\Jd
8.3 | 17.56492 0.8 | 0.22363362
8.6 | 18.50515 1.0 | 0.65809197
c. x f(x) d. x JSx)
—0.5 —0.0247500 0.1 | —0.62049958
—0.25 0.3349375 0.2 | —0.28398668
0 1.1010000 0.3 0.00660095 J> (Y Jad
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