Lagrange Interpolation



Lagrange Interpolation

= ]Ist-order Lagrange polynomial

X —X, xX—Xx,
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* Second-order Lagrange polynomial
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Lagrange Interpolation

* Third-order Lagrange polynomial

o (x=x )(x=-x,)(x—x;)
f3(x)—(x0_x1)(x0_x2)(x0_x3)f(x0)
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Lagrange Interpolation

Ly(x)f(x,) LaxNf(xs)

L,(x)f(x;)



General Three-Point Formula

» Lagrange interpolation polynomial for
unequally spaced data

f(x)=L_,(x)f(x,_)+L(x)f(x;)+L,,(x)f(x;,,;)
_ (x—x,)(x—x,,,) (x—x,_,)(x—x;,)
= /) (X, —x)(x,_, —x;;) A (x; —x; )(x; —x;,;)
(x—x, )N(x—x,)

(X, —X_ Nx;; —x;)

+ f(xi+1)

> First derivative

2x —x; — X, 2X—X; ; — Xy

f'(x) = f(xi—l) +f(xi)

(X, —x)(x_; — X, ;) (x; —x;_)(x; —x;, ;)
2x—-x,_, — X,
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(X —Xx_ )X, —X;)

+ f(x;,,)




Second Derivative

= First Derivative for unequally spaced data

f’(x) = f(xi—l)

2x—x;,— X,

+f(x;,,)

(x

i — X)X, —x,,)

1

(x

i1 — X ) (X, —x;)

+ f(x;)

2x—-x,_,—x,,

(x; —x,_ )(x; —x,,,)

= Second Derivative for unequally spaced data

2

f'(x)= f(x,_;)

+ f(xi+1)

(x,_, —x)(x_, —x;,;)
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(X, —x_ N(x; ., —x;)

+ f(x;)
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(x; —x,_)(x; —x;,,)




Differentiation of Noisy Data
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