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Solution. For h = 0.5, the function can be employed to determine
x,_ =0 flx,_p=12
=05 f(x)=0925
X =10 flx,)=02
These values can be used to compute the forward difference [Eq. (4.21)],

the backward difference [Eq. (4.23)],

f1(0.5) = “‘923 = 1.2 _ 55 e = 39.7%

and the centered difference [Eq. (4.25)],

r05)=02=1-_19  |¢|=96%

f(x) = =0.4x" = 045 = 1.0x = 0.25
and can be used to compute the true value as f'(0.5) = -0.9125.
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For h = (.25,
x;,_, =025 filx._)=1.10351563
x,=0.5 f(x,)=0.925
X, =075 filx, ) =0.63632813
which can be used to compute the forward difference,
0.25
the backward difference,
0.25 !
and the centered difference.
£7(0.5) = 0.63632813 — 1.10351563 — 0934 le| = 2.4%

0.5
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Solution. The data needed for this example are

x,_,=0 flx ) =12

x,_, =025 flx_,)=1.1035156
x,=0.5 f(x,)=0925

x,, =075 flx, ) =0.636328]
Xy = | [y =02

The forward difference of accuracy G[hzh 15 computed as (Fig. 21.3)

| —0.2 + 4(0.6363281) — 3(0.925)
0.5) = — —0.859375 = 5.82%
705 2(0.25) &

The backward difference of accuracy f}(hE} 1s computed as (Fig. 21.4)

: 3(0.925) — 4(1.1035156) + 1.2
! == = = r-} —
f(0.5) 3(0.25) 0.878125 £,=377%

The centered difference of accuracy O(h*) is computed as (Fig. 21.5)

=0.2 + B(0.6363281) — 85(1.1035156) + 1.2

703)= 12(0.25)

= —=0.9125 g,=0%
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