Math 478: Midterm — Tuesday, March 20, 2007

SHOW ALL WORK! USE THESE SHEETS ONLY.

P 1. Find the Lagrange interpolation polynomial for the data given in the following table
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2. In a Chebyshev quadrature rule all of the weights are fixed (as opposed to Newton-Cotes formulas
where the nodes are fixed), and then the nodes are chosen to make the rule exact for polynomials
of maximal degree. Moreover, in order to reduce the number of multiplications all weights are

b n
chosen equal, i.e., A; = A. Thus / flz)dz =~ AZf(xi).
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a etermine the nodes an ne value o or a three-point ebyshev quadrature rule on
D ine th d d tl 1 f A f hree-point Chebysh drat 1
(9 [-1,1]. You may assume that the nodes are symmetric.

(b) What is the degree of accuracy of this method?
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3. Determine whether the natural cubic spline that interpolates the table

zlof1]2]3
yf1]L1]0]10
is or is not the function
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S(z)=41-2(z-1)-3(z—1)? +4(z — l) 1<z<2
4(z—-2)+9(z -2 -3(z-2)3 2<x<3
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4. {a) Is the following implicit two-step method convergent

1
Yn+2 — Yn = gh [fn-i—? +4dfne + fn]?
l O (b) What is the order of the method?
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5. Is there any reason to distrust the following numerical scheme for solving the IVP y' = f(¢,y)

2 O Yn+3 T Ynt2 — Yntl — Yn = 2h [.fn+2 = fn-l-l]?

Explain.
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