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Neville’s method

Let Qi,j, for 0 ≤ j ≤ i, denote the interpolating polynomial of degree j on the numbers xi−j, xi−j+1, . . . , xi−1, xi;
that is,

Qi,j = Pi−j,i−j+1,...,i−1,i

We start with
x0 f(x0) = P0 = Q0,0

x1 f(x1) = P1 = Q1,0 P0,1 = Q1,1.

where
P0,1(x) = (x − x0)P1 − (x − x1)P0

x1 − x0
.

Next,
x0 f(x0) = P0 = Q0,0

x1 f(x1) = P1 = Q1,0 P0,1 = Q1,1

x2 f(x2) = P2 = Q2,0 P1,2 = Q2,1 P0,1,2 = Q2,2,

where
P1,2(x) = (x − x1)P2 − (x − x2)P1

x2 − x1
, P0,1,2(x) = (x − x0)P1,2(x) − (x − x2)P0,1(x)

x2 − x0
.

Next,
x0 f(x0) = P0 = Q0,0

x1 f(x1) = P1 = Q1,0 P0,1 = Q1,1

x2 f(x2) = P2 = Q2,0 P1,2 = Q2,1 P0,1,2 = Q2,2

x3 f(x3) = P3 = Q3,0 P2,3 = Q3,1 P1,2,3 = Q3,2 P0,1,2,3 = Q3,3,

where

P2,3(x) = (x − x2)P3 − (x − x3)P2

x3 − x2
, P1,2,3(x) = (x − x1)P2,3(x) − (x − x3)P1,2(x)

x3 − x1
,

P0,1,2,3(x) = (x − x0)P1,2,3(x) − (x − x3)P0,1,2(x)
x3 − x0

.

Next,
x0 f(x0) = P0 = Q0,0

x1 f(x1) = P1 = Q1,0 P0,1 = Q1,1

x2 f(x2) = P2 = Q2,0 P1,2 = Q2,1 P0,1,2 = Q2,2

x3 f(x3) = P3 = Q3,0 P2,3 = Q3,1 P1,2,3 = Q3,2 P0,1,2,3 = Q3,3

x4 f(x4) = P4 = Q4,0 P3,4 = Q4,1 P2,3,4 = Q4,2 P1,2,3,4 = Q4,3 P0,1,2,3,4 = Q4,4,

where

P3,4(x) = (x − x3)P4 − (x − x4)P3

x4 − x3
, P2,3,4(x) = (x − x2)P3,4(x) − (x − x4)P2,3(x)

x4 − x2
,

P1,2,3,4(x) = (x − x1)P2,3,4(x) − (x − x4)P1,2,3(x)
x4 − x1

, P0,1,2,3,4(x) = (x − x0)P1,2,3,4(x) − (x − x4)P0,1,2,3(x)
x4 − x0

.
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Next,
x0 f(x0) = P0 = Q0,0

x1 f(x1) = P1 = Q1,0 P0,1 = Q1,1

x2 f(x2) = P2 = Q2,0 P1,2 = Q2,1 P0,1,2 = Q2,2

x3 f(x3) = P3 = Q3,0 P2,3 = Q3,1 P1,2,3 = Q3,2 P0,1,2,3 = Q3,3

x4 f(x4) = P4 = Q4,0 P3,4 = Q4,1 P2,3,4 = Q4,2 P1,2,3,4 = Q4,3 P0,1,2,3,4 = Q4,4

x5 f(x5) = P5 = Q5,0 P4,5 = Q5,1 P3,4,5 = Q5,2 P2,3,4,5 = Q5,3 P1,2,3,4,5 = Q5,4 P0,1,2,3,4,5 = Q5,5,

where

P4,5(x) = (x − x4)P5 − (x − x5)P4

x5 − x4
, P3,4,5(x) = (x − x3)P4,5(x) − (x − x5)P3,4(x)

x5 − x3
,

P2,3,4,5(x) = (x − x2)P3,4,5(x) − (x − x5)P2,3,4(x)
x5 − x2

, P1,2,3,4,5(x) = (x − x1)P2,3,4,5(x) − (x − x5)P1,2,3,4(x)
x5 − x1

,

P0,1,2,3,4,5(x) = (x − x0)P1,2,3,4,5(x) − (x − x5)P0,1,2,3,4(x)
x5 − x0

.

And so on...


