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Example:

For f (X) = 5X2, and from our previous knowledge of the laws of
differentiation, the derivative of this function is:

f'(x)="5(2x)=10x
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. Fordward divided difference(FDDs) aiall

Example:

Estimate the value of the derivative of the following function using the
forward divided difference method when x=3 and AX =0.1.

f(x)=2e">

f(x+Ax)—f(x)

AX
f(3+0.1)— f(3)

0.1
f(3.1)-f(3)

0.1

_ Zel.5><3.l . 2e1.5><3 _ 2913571
0.1
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_ 2(1_561.5x) _ 3e1.5x
f'(3)=3e"" =270.0514

X=3 Ladic allal) dsidial Aaeal) 4aal) s 3y Al
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Absolute Error =|270.0514-291.3571|=21.3057

dad i die 4dld A I Loayl eUadY) s Ml 5 AX Ay il odlef d8isall jyaill () Jaa
Uadl) o daidall 3 j0adl) 4l @dm\;]\ DAY Y Jsaall | jadill dad et AX

AX Aad s vie sl
AX f '(X)(FDD) Absolute error
0.1 291.3571 21.3057
0.05 280.4363 10.3849
0.025 275.1787 5.1273
0.01 272.0869 2.0355
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Estimate the value of the derivative of the following function using the Backward
Divided Differences method when x=3, AX = 0.1

:Jad)
, f(x)-f(x—Ax
PRGBS
£(3)-f(3-0.1)
- 0.1
£(3)-1(29)
- 0.1
1.5x3 1.5x2.9
_2ETT T 507734
0.1
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Absolute Error =|270.0514-250.7734|=19.2780
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AX f '(X) (8DD) Absolute error

0.1 250.7734 19.2780
0.05 260.173 9.8784
0.025 265.0506 5.0008
0.01 268.0361 2.0153
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Example:

Estimate the value of the derivative of the following function using the Central
Divided Differences method when x=3, AX = 0.1

Jall
f(x)=2e">
f(x=3)~ f(x+Ax)— f(x—Ax)
2AX
 £(3+0.1)- f(3-0.)
- 2x0.1
1(31)-f(29)
- 0.2
1.5x3 1.5x2.9
_ 2T 2T 91,0652
0.2
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Absolute Error =|270.0514-271.0652 |=1.0138
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AX f '(X)(CDD) Absolute error

0.1 271.0652 1.0138
0.05 270.3046 0.2532
0.025 270.1147 0.0633
0.01 270.0615 0.0101

Homework:

Calculate the value of the derivative of the function below using the three methods

described above
f(x)= Jx

at the point X = 3, AX = 0.1 then calculate the absolute error for each method,

, 1
knowing that the real derivative is: f (X) = F
X



