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Section 5.3: Shape-Preserving Interpolation
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Prerequisites.
¢ Notion of monotonicity and convexity of functions
Dependencies. Section 5.1, Section 5.2.1
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Definition 5.3.1.2. monotonic data

The data (;,y;) are called monotonic wheny; > y; jory; <vy; 1,i=1,..., n.

" Grrdine of data’

Definition 5.3.1.4. Convex/concave function —
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Definition 5.3.1.3. Convex/concave data

The data {(t;,y;)};_, are called convex (concave) if

(2) : Yi—Yi-1 .
Aj < Ajpr, j=1,...n—1, Aj::ﬁ, j=1,...n.
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Theorem 5.3.2.3.°6eal'shape preservation by piecewise linear interpolation
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Definition 5.3.3.1. Cubic Hermite polynomial interpolant

Lets € C([to,t,]) be the piecewise linear interpolant of (t;,y;) € R?, i = 0,..., n, for every
subinterval I = [t;, ty] C [to, tn]:
if (ti, yi)|1 are positive/negative = 8|y is positive/negative,
if (ti, yi)|r are monotonic (increasing/decreasing) => §|1 is monotonic (increasing/decreasing),
if (t;, yi)|1 are convex/concave = 8|1 is convex/concave. S|itiat] EP3, i=1,..., n o, | s(tp)=y; |, | st)=¢, i=0,..., n.
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dfE>0,
dfE=0,.
fE<0.

% notation: sign function sgn(¢) =

ﬁm =0
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with weights w, > 0, w;, > 0, (w, +w, =1).
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A Jifi =0,
sgn(A;)=sgn(A 3(his1+hi) ;
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Theorem 5.3.3.17. Monotonicity preservation of limited cubic Hermite interpolation

The cubic Hermite interpolation polynomial with slopes as in Eq. (5.3.3.13) provides‘a local
monotonicity-preserving C'-interpolant.
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