INTERPOLATION

Fergyanto E. Gunawan, Dr. Eng.

March 19, 2014



INTRODUCTION

These slides provides the most important aspects of the lecturing materials
for the course KO572 Numerical Methods for the session of Numerical
Interpolation.
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INTERPOLATION METHODS

e Lagrange's method

@ Newton's method

The Newton's method is computationally more superior than the
Lagrange's method.

We assume: we have n + 1 pairs of data {z;,y;}
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LAGRANGE’S METHOD

Interpolation equation:

Pa(z) = > i i)
=0

- r— Xy

lz($) - Ty — aj
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n — The order of the polynomial, for the linear function, n =1
y; — The y-coordinate of the data

l; — The basis or cardinal function

i — The index where i € (0,...,n)
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LAGRANGE’S METHOD

THE BAasis FUNCTIONS [;(xz) FOR THE LINEAR CASE

n=1
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LAGRANGE’S METHOD

THE BAasis FUNCTIONS [;(xz) FOR THE QUADRATIC CASE
n=2
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NEWTON’S METHOD

Interpolation equation:

P,(z) = ag+ (x —xzp)as + (x — xo)(x — x1)ag + - - -

+ (x—z0)(x—21) - (x — Tp_1)ay

Coefficients:

2 n
ap = yo, a1 = Vyi, a2 = V7Y, -+, an = V'y,
Divided differences:
Vy,-:ﬁ;iz, i=1,2...,n
i - X
V= M=V as n o 1%
Yi= x—-x U X1 N VJ’I
2., o2
V3yi=vii_:2yz i=3,4,...n Xo )2 Vyz szz
2 3
: 3| y3| Vys | Vys | V3
PN i o e /=1 Xo || ya | Vya | Viya | Viys | Viy
Xn — Xp—-1
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NEWTON’S METHOD

MATLAB IMPLEMENTATION

function p = fun_newton_interp(xd, yd, x)
- ¥Interpolation function using Newton method
% Description: This function performs interpolation using Newton method.

E
¥  Usage : p = fun_newton_interp(xd, yd, x)
E
% Fergyanto E. Gunawan (f.e.gunawan@gmail.com)
- % Jakarta, March 11, 2814

m = length(xd); ¥ number of data

¥ Calculating coefficients a
a = yd;
—for k=2 :m
-] fori=k:m
a(i) = (a(i) - a(k-1))/(xd(i) - =d(k-1}));
F end
- end

% function evaluation
p = a(m)*ones(length(x),1);
Tfor‘k=m—1:—1:1

p = a(k) + (x - xd(k)).*p;

end DA



