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Case2: Computing the Derivatives at the Points of Database
Consider that, we have the following data base:

x | Xg X1 e enaaXp

where x;,, —x; =h, Vi=01,..n—-1

The problem is: how to find the approximate values for f’(x;), f" (x;), for i =0,1,....

It is well known that,

ooy e SO+ h) = f(x) _ Af(x)
A e

Thus, for small values of h

Af(x;
fl(x) = ﬁf),i=QLmn—1.mm(n
Or f’(xi) = lim__,q fei—h)—f(x;) — flxp)—f(x;—h) _ Vf(x;)
—h h h
For small values of h, we have
VF(x;
f'(x) = f}(l l), i=1,2.0 .. (2)

From (1) & (2), for small values of h, we get

f(xie) = f(xi21)

f'(x) = oh

i=12.n—1....3)

Remarks:

1- equation (3) is more accurate than (1) & (2), therefore, we will use it to find f'(x;), for 1 <
i <n — 1, while, we can only use equation (1) & (2) to find f'(xy) & f'(x,), respectively.

2- The formula (3) can be used to find f'(x;) even when f(x;) is unknown, therefore, it can be

considered an interpolation formula.

Next, our aim is to derive a formula, which can be used to find the second derivatives, f" (x;),

1<i<n-1

From Taylor series, we have
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and

h2
f(xl+h) =f(xl)+hf'(xl)+7f”(xl)+ ......... (1)

h2
f(x; —h) = f(x;) — hf'(x;) +7f”(xi) d ot (1)

From (1) & (2) , we get

f(x) = [Cae) 2 G Cin) o ] < j <=1 (4)

h2

Example:- Consider that, we have the following data base

X 0 0.2 0.4

0.6

£(x) 1 1.04 1.16

1.36

Find the approximate values for

1- f'(x), 0<i<n, & f'"(x),1<i<n-1

2- £(0.1), £'(0.3)

solution

AfCro) _fOn) = flxo) _104-1_
n h 02

flz) = f(xo) 116—-1
2h 04 04

flx3) = f(x)) 136 —1.04
h =——7 08

, _Vf(xs)  f(xs)—f(xz) 136—116
fla) = === h - o0z

f'(xo) =

f'(x) =

f'(xp) =

flx) = 2f () + f(xg) 116 —2(1.04) +1
h2 B 0.04 B

f(x) =

f"(xe) = h2 0.04

flxs) = 2f(x2) + f(x1) 136 —2(1.16) + 1.04 ,
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To compute, f'(0.1), f'(0.3) assume now, h = 0.1

£02)—f(0) 1.04—1

f'(0.1) = 200.0) =02 = 0.2

f(0.4) - f(0.2) 1.16—1.04 06
2(0.1) B 0.2 B

f'(0.3) =



