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Interpolation Using Newton's Polynomial for Divided Differences
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Example

The table below shows the values of the natural logarithm of some real
numbers, according to the indicator about each of them:

7 6.3 6 9.5 4.5 4 X
1.945910 | 1.840550 | 1.791759 | 1.704748 | 1.504077 | 1.386294 | y=In(x)

Required: To estimate the value of the natural logarithm of x = 5 using linear
interpolation and calculate the Newton’s polynomial method for the dividing
differences of the fourth degree (i.e. n = 4).

:Jall
: Q‘B’\S Al s2a @ ¢l ey Al (&3



y =By +B (X=X )+ B, (X=X ) (X=%)+B;(x=% ) (x—=%)(x—x,)
+B, (X=X ) (X =% ) (X=X, ) (X—X;)

ﬁdﬁ.ﬂ uh\z\ﬂ\wc\j‘)\m‘)gﬁay CUAA ud\, :\.2_1\)3\ :\AJﬂ\wcﬁJﬂu‘,ﬂ;ﬂ\ CJ"AAS‘ O L
COsSE L i Al z)e5Y) ol Gllall Jsas ey Al ol sy Al

(X, Yo) = (4, 1.386294),(x,,y,) = (4.5, 1.504077),(x,,y,) = (5.5 1.704748),
(%, Ys)=(6, 1.791759),(x,, Y,) = (6.3 ,1.840550)
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Xi yi - f [Xi] f [Xi’xi+l] f [Xi’xi+l’xi+2] f [Xi’xi+1’xi+2’xi+3]f [Xi’Xi+1 """ Xi+4]
4 1.386294
0.235566
4.5 (1.504077 -0.023263
0.200671 0.002749
55 11.704748 -0.017766 -0.000342
0.174022 0.001963
6 11.791759 -0.014232
0.1626367
6.3 1.840550

B,=1.386294 B, =0.235566 B,=-0.023263
B,=0.002749 B, =-0.000342
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y =1.386294 + 0.235566 X — 4) —0.023263(x — 4)(x - 4.5)
+0.002749(x — 4)(x — 4.5)(x — 5.5)-0.000342 (x— 4)(x — 4.5)(x — 5.5)(x — 6)




y =1.386294 + 0.235566 (5 — 4) —0.023263(5 - 4) (5 - 4.5)
+0.002749(5-4)(5-4.5)(5-5.5)-0.000342 (5-4)(5-4.5)(5-5.5)(5-6)
= y =1.609541
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