Example : Compute f(0.3) for the data

x 01 3 4 7
f 13 49 129 813
using Lagrange's interpolation formula (Analytic value is 1.831)

(x- x1) (X - x2)(X- X3)(X - X4) (x- x0)(x - x1) (X- x2)(X - X3)

f(x) = fot+...+ fa
(x0 - x1) (X0 - X2)(X0 - X3)(X0 - X4) (X4 - X0)(x4 - X1)(X4 - X2)(X4 - X3)
(0.3-1)(0.3-3)(0.3-4)(0.3-7) (0.3-0)(0.3-3)(0.3-4)03-7)

= 1+ 3+
-1 CDHEDET) 1x (-2)(-3)(-6)
(0.3-0)(0.3-1)(0.3-4)0.3-7) (0.3-0)(0.3-1)(0.3-3)0.3-7)
49 + 129 +
3x2x(-1)(-4) 4x3x1(-3)

(0.3-0)(0.3-1)(0.3-3)(0.3-4)
813
7x6x4x3
=1.831



Example 5.22

Using Lagrange’s interpolation formula find y(10) from the following
table:

12 13 14 16
Solution:

Here the intervals are unequal. By Lagrange’s interpolation formula we ha
X,=5x=6x,=9,x,=11

Yo =12,y,=13,y,=14,y, =16

Put x=10

y(10)= £(10) = o) S

5(14
- Ligy 18,509, dts
5' ¢ 3 3%z 12
= 14.6663



10. Using Lagrange’s interpolation formula find a polynomial which
passes through the points (0, —12), (1, 0), (3, 6) and (4,12).

Sol.

Given

x | 0 - |34
gileid] 6 s | 12

Here the intervals are unequal.

. By Lagranges interpolation formula, we have

x,=0, x =1 x,=3, x,=4

y,=-12, »,=0, y,=6, y,= 12and x = x.
(x—x,)(x—xz)(x—x3)

X =% ) (% =% ) (%0 =%

| (emm)xmx)ex)
(xl _xO)(xl "xz)(xl = X3
: (x—xo)(x—x,)(x—x3)
(xz _xo)(xz _xl)(xz "xa)

(x—xﬂ)(x—-x,)(x—xz)

o) m-x)mx)

'.'y=ﬂx) = ( ) Xyo

R

Xy,




b (x—l)(x—3)(x—4)
= (0-1)(0-3)(0-4) “1?

(x=0)(x=3)(x~4)
" i-0)-3)0-4) @

(x-0)(x-1)(x-4)
" G-o)G-1)(-4) @

 (E=0)(x=1)(x-3)
(4-0)(a-1)(4-3)

- (x—l)(x—3)(x—4)
(=D(=3)(-4)
x(x-1)(x—4)
6
e ©
x(x-1)(x-3)
(4)(3)(1)
=H@-1D)x-3) (x-4)] -x(x-1) (x
-4) +x(x-1) (x-3)
=+[(x® - 4x + 3)(x - 4)] - x (x> - 5x + 4)
+x(x* - 4x + 3)
=—(x-8x%+ 19x - 12) - 4x2 + 3x
=(x-4)(-4x+3)-x (X2 -5x+4) +
x(x? - 4x + 3)
=X -4+ 3x - 42 + 16x - 12~
+50 - dx+ o - 4x?+dx
=x1-7x3+19x - 12.

(12)

(-12)+0

(12)

10. Use Lagrange’s formula and estimate from the following data the
number of workers getting income not exceeding Rs. 26 per month.

Income not exceeding () 15 25 30 35






