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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)

It is required : to estimate the value of the natural logarithm of the number
x=5 using linear interpolation and quadratic using to the Newton
polynomial method for the divided differences.



Jall
(Y adll o) sy Al ¢ St c(linear interpolation )ball sl o) jgiuy) -1

y=B,+B,(x—x,)

Ofied 8 L S (Xa , ya) (4.5,1.504077),(x, , yb) (5.5,1.704748) o)Ly

omaill ams ) x=5 0 e
(% + ¥o)=(X, , ¥.)=(4.51.504077)

(%, Yi)=(% , ¥,)=(5.51.704748)
tJsY s g peall (e susiall o ) lasal (4),(2) Osilalaall Gkl 5

B, = f[x,,%,]= Y. Yo _1.704748-1.504077 _ 0.200671
X, — X, 5.5-4.5
D hall SN BN Ay B, B, ad G sl s
y =1.504077 +0.200671(x —4.5)

(4.5,5.5) 553l e 3,0 Al dadlia juaili dua

y =1.504077 + 0.200671(5 - 4.5) =1.604413

:( Quadratic Linear Interpolation) s sl (Jaall ¢l &y -2

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

L) laY 25 pealaall b 5 oSl o gl 3 ) s 3 A LAY gliag

(X, , ¥.)=(4.5,1.504077)



(% , ¥,)=(5.5,1.704748)

(x, , Y.)=(6, 1.791759)

(VS5 e il e

(% + Yo)=(Xy , Ya)=(4.5,1.504077)

(% , ¥.)=(% , ¥,)=(5.51.704748)
(% . ¥,)=(% , ¥.)=(6, 1.791759)

X=6 J Jall = 550 (e Yy x =4 Jiaall 5 30 laia) Ll eyl
L S5 IV 5 s stuall e suiadl (5558l Cluaad (10) 5 (8),(6) < alaall Gk (Y

B, = f [%]= Y, =1.504077

B = f [XO’Xl] _ Y Yo _ 1.704748 —-1.504077 0200671
X, — X, 5.5-4.5
fIx, x, |—f|x, X
82: f[XO,Xl,XZ]Z [ - 2] [ - 1]
(% —%)

B\ RSETEN

. [XO’Xl] _Yi—Y _ 1.704748 —-1.504077 0200671

X, — X, 9.5-4.5
¢ [Xl’xz] YoV 1.791759 -1.704748 0174022

X, = X 6-95.5



¢ S o sl Al Adaa 8 (g gailly g
- 0.174022 -0.200671
6-4.5

B, =-0.017766

DS o) pEa) Al o S5 )
y =By +(X—%)B, +(Xx=%)(X—%)B,
y =1.504077 + O.200671(X — 4.5) — 0.017766(X — 4.5)(X —5.5)

dianil X=5 (525 (V15 (4.5, 6) 2l Gasa dadl Il X 2 o 5 sl lginDla (o 4S5 Lyl
L le

y =1.504077 +0.200671(5—4.5)—0.017766(5—4.5)(5—5.5)
y =1.608854

Homework:

For the example data above, it is required to estimate the value of the natural of
logarithm the number x=5.8 using the dividing differences method in quadratic
interpolation only.



