Disc 104

Theorem 35 Let f bedefined atxg, xy. . .. , x; and letx; 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 xy, x;
3.2 Problems

Problem 1. Use Neville's method to approzimate \/3 with the following functions and values:
1. f(x) = ¥ and the values 7o = =2,7, = —1,25 = 0,73 = 1,7, = 2

2. f(z) = VT and the values 7 = 0.7, = Lay = w5 = 4,7, =5

3. compare the accuracy of the approrimations in parts (a) and (b)
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Problem 2. Let Py(x) be the interpolating polynomial for the data (0,0), (.5.y).(1.3).(2.2), find y if the
coefficient of z* in Py(z) is 6. - — ) —
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3.3 Problems
Problem 3. Use Newton forward-difference formula to construct interpolating polynomials of degree one, L«
two, and three for the following data. Approximate the specfied value using each of the polynomials S Py (x) = ap+a1(x —xo) + ar(x —xo)(x —x1) + - - +ap (X —Xp) - - - (& — Xp—1); (3.5)
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Problem 4. Show that the polynomial interpolating the following data has degree three.

The remaining divided differences are defined recursively; the first divided difference
of f with respect to x; and x4 is denoted f[x;, xr11] and defined as
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