
FORMULAS

Polynomial of degree ≤ n interpolating f at x0, . . . , xn

Newton form : Pn(x) =
n∑

i=0

f [x0, x1, . . . , xi]
i−1∏
j=0

(x− xj)

Lagrange form : Pn(x) =
n∑

j=0

Lj,n(x)f(xj), where Lj,n(x) =
n∏

i=0
i6=j

(
x− xi

xj − xi

)
.

Error : f(x)− Pn(x) = f [x0, x1, . . . , xn, x]
n∏

i=0

(x− xi) =
f (n+1)(ξ)

(n + 1)!

n∏
i=0

(x− xi)

where

f [xi, xi+1, . . . , xk] =
f [xi+1, , . . . , xk]− f [xi, . . . , xk−1]

xk − xi

The polynomials Φ0, Φ1, . . . defined below are an orthogonal set of polynomials.

Φ0 = 1, Φ1 = x− α1, Φk = xΦk−1 − αkΦk−1 − βkΦk−2, k = 2, 3, . . .

where

γk = (Φk, Φk), k = 0, 1, . . . , αk = (xΦk−1, Φk−1)/γk−1, k = 1, 2, . . . ,

βk = (xΦk−1, Φk−2)/γk−2, k = 2, 3, . . . .

The general (p + 1) step Linear Multistep Method is given by:

yn+1 =

p∑
i=0

aiyn−i + h

p∑
i=−1

bifn−i.
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