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Example 1.4.1 (Magnetization curves).
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Definition 1.4.2 (monotonic data).

The data (t;,v;) are called monotonic, whenvy; > y;_j ory; < y;_1,t=1,...,n.

Definition 1.4.3 (Convex/concave data).
The data {(t;,y;)}i_, are called convex
(concave) if
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"/:Goalz shape preserving interpolation:
positive data — positive interpolant f,
monotonic data o monotonic interpolant f,
convex data — convex interpolant f.
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locally positive interpolant f|;,
locally monotonic interpolant f
locally convex interpolant f|;.
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Theorem 1.4.4 (Local shape preservation by piecewise linear interpolation).
Lets € C([ty.tn]) be the piecewise linear interpolant of (t;,v;) € R?, i = 0,...,n, for every
subinterval I = [f] tl‘f] C [t(), tn].'

if (t;,y; )| are positive/negative = s|; is positive/negative,
if (t;,y;)|; are monotonic (increasing/decreasing) = s|; is monotonic (increasing/decreasing),
if (t;,y;)| are convex/concave = s| is convex/concave.
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Given: datavaluesy;_1,y; € R, slopesc;_1,¢; € R
> There is a unique polynomial s of degree < 3 with
.S‘I(f,') =C; .

s(ti—1) =vi—1 , stt)=v; , Sti_1)=ci_1 ,
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Example 1.4.7 (Piecewise cubic Hermite interpolation with averaged local slopes).

Data points:

» 11 equispaced nodes

tj=-1+0275 35=0,...,10.
in the interval [ = [—1, 1],

s y; = f(t;) with

s(t)

f(z) = sin(5z) e .

f(x)
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Piecew. cubic interpolation polynomi.

Use of weighted averages of slopes as
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Special choice: weighted harmonic mean of local slopes

C; = 1k, N hithig 1=1,....n—1, hj=t;—1t;_1. (1.4.9)
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Theorem 1.4.10 (Monotonicity preservation of limited cubic Hermite interpolation).
The cubic Hermite interpolation polynomial with slopes as in (1.4.9) provides a local monotonic-
ity preserving C''-interpolant.
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