Numerical Differentiation

2" Part
Chapter 6




Learning results

1. Derive the Numerical Derivative For Newton’s Backward Difference
Formula

2. How to solve the Problem of Numerical Derivative For Newton’s
Backward Difference Formula




Newton’s backward difference formula gives
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Problem

Calculate the first and Second derivatives from the

following tables of the values of x and y when x = 2.0
and x = 2.2




Solution

Simce x = 2.0 , towards the last of the
able . The difference table 1s:







and h=20.2

We know that,
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For X =2.0 we have , x,, =2.0 and y,, = 7.3891

Newton’s backward difference formula gives
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For X =2.0 we have , x,, =2.0 and y,, = 7.3891
and h=0.2
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We know that,
Newton’s backward difference formula gives
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For x = 2.2, we have

Xy =22, Yn =9.0250 and h=0.2.

We know that,
Newton’s backward difference formula gives
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For x = 2.2, we have

X, =22, ¥, =90250 and h=02.

We know that,
Newton’s backward difference formula gives
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Again for second derivative at x = 2. 2 we obtain,
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Practice Work

| by Yy
| From the followng table of values of x and y, Obtain Eand o) for

x |10 12 L4 1.6 1.8 2.0 2.2

y 27183 3.3201 4.0552 4.9530 6.0496 13891 {9.0250
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