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Theorem 3.5

Let f be defined at xg, xy, ... , x; and let x; and x; be two distinct numbers in this set. Then
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is the kth Lagrange polynomial that interpolates f at the k + 1 points xg, xy, ... , X
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EXERCISE SET 32

1. «Use Neville's method to obtain the approximations for Lagrange interpolating polynomials of degrees

one, two, and three to approximate each of the following:

A f(8.4)if f(8.1)= 1694410, £(8.3) = 17.56492, f(8.6) = 18.50515, f(8.7) = 18.82091

b f(=})if f(=0.75) = ~0.07181250, f(~0.5) = ~0.02475000, f(~0.25) = 0.33493750,
£(0) = 110100000

¢ f(0.25)if f(0.1) = 0.62049958, £(0.2) = —0.28398668, £(0.3) = 0.00660095, f(0.4) =
.24842440

. f(0.9)if f(0.6) = ~0.17694460, £(0.7) = 0.01375227, £(0.8) = 022363362, f(1.0) =

0.65809197



thod to obtain the approximations for Lagrange interpolating polynomials of degrees
one.two andthrectoappmnmdemhoﬂhefolmns

b f(-})if f(-075) 007181250, f(-0.5)=-0024751m ;(-015) = 0.33493750,
£(0) = 1.10100000
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3. Use Neville's method to approximate +/3 with the following functions and values.
a. f(x) =3" and the values xg = —2, x; = — 1, x; = 0, x3 = 1, and x4 = 2.
b. f(x)= . xandthevaluesxg=0,x; =1, x; =2, xa=4,and xy = 5.
c. Compare the accuracy of the approximation in parts (a) and (b).
4. Let Pi(x) be the interpolating polynomial for the data (0, 0), (0.5, y), (1, 3), and (2, 2). Find v if the
coefficient of x* in Ps(x) is 6.
5. Neville’s method is used to approximate f(0.4). giving the following table.

Xg = 0 Pn =}
x1 =0.28 Py =2 Py = 2.6
x2 = 0.5 P P2 Po.1.2

x3 = 0.75 Py =8 Prx=24 Pyr3=2.96 Py 123 = 3.016

Determine P, = f(0.5).
6. Neville’s method is used to approximate f(0.5), giving the following table.

Xog — 0 Pn =0
Xy = 0.4 P[ = 2.8 P{)_] = 3.5
X2 = 0.7 P: PL: F’(l.l.: — :7—7

Determine P> = f(0.7).
7. Suppose x; = j,.for j =0, 1. 2, 3, and it is known that

Poi(x) =2x + 1, Pyar(x) =x+1, and P;23(2.5) = 3.

A

Find PO_L:.}(Z-S).
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b. f(x)= Jxandthevaluesxg =0,x; = l,x2 =2, x3=4,and x4 = 5.

e,=\ez=c ~_

Poy =
e, =0 =) — }



Neville’s method is used to approximate f(0.4), giving the following table.

xp =0 Po=1

X)) = 0.25 P| =2 Po| = 2.6

x2=05 P=4 Pa=3- Poyz2 =7°3

x3=075 Py=8 Pr3=24 Pia3=296 Py,23=3.016
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@ Suppose x; = j. for(j =0, 1,2, 3, it is known that
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