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Compute a numerical approximation of the definite integral

2
/ e sin(z) dz,
0

using the composite Gauss—Legendre rule with n = 2 and two subintervals, i.e. h = 1.

(You may want to use MATLAB for the computations.)

Show that the quadrature formula constructed using the n + 1 nodes xg, x1, ..., %y
can not possibly have degree of precision 2n+ 2, i.e. integrate exactly all polynomials
of degree up to and including 2n+2. This implies that the degree of precision, 2n+1,
obtained by Gaussian quadrature is optimal.

Hint: Consider the polynomial M?, with

M(z) = (x — zo)(x — 1) -+~ (z — 2n)

Cf. Cheney and Kincaid, Exercise 6.1.9

Assume that you are interpolating the function f(z) = sin(100x) on the interval [0, 7]
with a linear spline on a uniformly spaced grid. Estimate how many grid points will
be required in order to guarantee that the interpolation error is smaller than 10787

Assume that S is a spline of degree k on [a,b] with k > 2. Show that S’ is a spline
of degree k — 1 on [a, b)].

Find the linear function f(z) = az + b that best approximates the following points:
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