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bA. Abstract  Interpolatorn (AI)

One-dimensional interpolation

data points (t;,y;), i=0,...,.n,neN, L €ICR, y;€R

Given:
Objective:  Reconstruction of a function f : I — R
e satisfying the 7 + 1 interpolation conditions (T 0/6'4/75’ s cm@hhnacs
reu(eman’s et

(5.1.0.2)
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Prerequisites.
e Linear systems of equations
e Notion of continuous functions

Duration: \lé minutes

Possible minor mismatch of video and tablet notes!

2 Note:
[Corrections and updates can be incorporated into tablet notes only]

e and belonging to a set V of eligible functions.

The function f we find is called the interpolant of the given data set {(f;, yi)} .
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voltage U current [ a(&dﬂ@
Examples: fand y could be pressure p density p a
magnetic field H | magnetic flux B /C
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C++-code 5.1.0.12: C++ class representing an interpolant in 1D
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class Interpolant {
private:
// Various internal data describing f
// Can be the coefficients of a basis representation (5.1.0.14)
public:
// Constructor: computation of coefficients ¢j of representation
(5.1.0.14)
Interpolant( const vector<double>& t, const vector<double>& y); 1
// Evaluation operator for interpolant f
double operator() (double t) const; — ,P[{./)
) f
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: wnsion  coelrecens
Ic - Pl4.) =, [~> bane exp
(6:1.02) & (5.1.0.14) = f(t;) =) " ajbi(t) =yi, i=0,...,n, (5.1.0.22)
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Ac:= : : =10 =y oL (5.1.0.23)
bO(tn) ca bm(tn) Xm Yn

Thisis an (m + 1) x (n + 1) linear system of equations !
Ymquet Slhon Vg anly i =1
m=n, Awgulay = HE) - z (AY), by (t)
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Definition 5.1.0.25. Linear interpolation operator

An interpolation operator | : R"+1 — CO([to, tm]) for the given nodes ty < t; < --- < t, is called

linear, if

(5.1.0.26)

l(ay + Bz) = al(y) +Bl(z) Vy,z€ R"™, a,BER.
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