
Numerical Differentiation
Newton's Divided Difference formula





Example: Use Newton's Divided Difference formula to find solution when 

x = 5

f(x)x
42

564
7119
98010



Solution:
The value of table for x and y

10942x
980711564y



Newton's divided difference table is

3rd order2nd order1st orderyx
42

26

15564

1131

237119
269

98010



Newton's divided difference interpolation formula is

f(x)=y0+(x-x0)f[x0,x1]+(x-x0)(x-x1)f[x0,x1,x2]+(x-x0)(x-x1)(x-x2)f[x0,x1,x2,x3]

f(x)=4+(x-2)×26+(x-2)(x-4)×15+(x-2)(x-4)(x-9)×1

f(x)=4+(x-2)×26+(x^2-6x+8)×15+(x^3-15x^2+62x-72)×1

f(x)=4+(26x-52)+(15x^2-90x+120)+(x^3-15x^2+62x-72)

f(x)=



Now, differentiate with x

f′(x)=3x^2-2

f′′(x)=6x

Now, substitute x =5

f′(5)=3×(5^2)-2=73

f′′(5)=6×5=30



Example 2: Use Newton's Divided Difference formula to find 
solution when 
x = 2

f(x)x
40

31

244

395



Newton's divided difference table is

3rd order2nd order1st orderyx
40

-1

231

07

2244
15

395



Newton's divided difference interpolation formula is

f(x)=y0+(x-x0)f[x0,x1]+(x-x0)(x-x1)f[x0,x1,x2]+(x-x0)(x-x1)(x-x2)f[x0,x1,x2,x3]

f(x)=4+(x-0)×-1+(x-0)(x-1)×2+(x-0)(x-1)(x-4)×0

f(x)=4+(x)×-1+(x^2-x)×2+(x^3-5x^2+4x)×0

f(x)=4+(-x)+(2x^2-2x)+(0)

f(x)=2x^2-3x+4



Now, differentiate with x

f′(x)=4x-3

f′′(x)=4

Now, substitute x=2

f′(2)=4×2-3=5

f′′(2)=4=4


