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nth Lagrange polynomial that agrees with f(x) at points x0, x1, x2, …, xn
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* The puzzle is to find the constants a0, a1, a2, …… 
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* clearly a0 = f(x0) and likewise for a1, a2, ….
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* These a0, a1, a2,…. are given in terms of a divided difference formula



The divided difference formalism of the nth degree Lagrange polynomial is


	 


where 


 This is equivalent to 


The divided differences  can be found recursively as follows:

—>  is the 0th divided difference of 


—>  is the first divided difference of 


—>  is the second divided difference
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—>  is the kth divided 

difference of 

.

.


—>  is the one and only one nth 

divided difference. 


** The value of 



** The divided difference table is shown in the next slide. 

 

Pn(x) = f [x0] +
n

∑
k=1

f [x0, x1, . . . , xk](x − x0) . . . (x − xk−1)

f [x0, x1, . . . , xk] = ak .

Pn(x) = a0 + a1(x − x0) + a2(x − x0)(x − x1) + . . . an

n−1

∏
j=0

(x − xj)

f [x0, x1, x2, . . . , xk]
f [xi] = f (xi) f with respect to xi

f [xi, xi+1] =
f [xi+1] − f [xi]

(xi+1 − xi)
f with respect to xi and xi+1

f [xi, xi+1, xi+2] =
f [xi+1, xi+2] − f [xi, xi+1]

(xi+2 − xi)

f [xi, xi+1, . . . , xi+k] =
f [xi+1, xi+2, . . . , xi+k] − f [xi, xi+1, . . . , xi+k−1]

(xi+k − xi)
f with respect to xi, xi+1, . . . , xi+k

f [x0, x1, . . . , xn] =
f [x1, x2, . . . , xn] − f [x0, x1, . . . , xn−1]

(xn − x0)

f [x0, x1, x2, . . . , xk] is independent of the order in which the nodes/numbers x0, x1, . . . , xk occur.
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Newton’s divided difference table
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Question: Construct the interpolating polynomial using the data given in this table  
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Divided difference table
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Binomial coefficient = 
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s(s-1)…(s-k+1)
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k!
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* Newton’s divided difference formula can be expressed in a simplified form when the nodes are arranged consecutively with equal spacing; whence h = x(i+1) - x(i) for each i=0,1,2,…, n-1 and x = x0 + sh 
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