Assignment #6 (MA6624)

Q1. Approximate the following integrals using midpoint rule, trapezoidal rule and

Simpson’s rule, respectively,
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Q2. Approximate the integrals in Q1 by using the corresponding composite rules with

two subintervals.

Q3. Derive the Newton-Cotes formula for
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based on Lagrange interpolation polynomial at the nodes —2, —1,0. Apply this formula

to evaluate the integral with f = sin 7.

Q4. Determine values for «;, i = 1,2, 3i, that make the formula
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exact for all polynomials of degree as high as possible.

Q5. Find the three-point Gaussian quadrature rules (you can use matlab).

Q6. Use composite 2-point Gaussian quadrature rules with two subinterval to evaluate
the integrals in Q1.

Q7. Use Matlab to evaluate the integrals in Q1.

Q8. Prove that no Gaussian quadrature rule with n nodes can be exact for all poly-
nomials of degree < 2n.

Q9. Determine «; and x; for the Gaussian formula of the form

/_11 ' f(z) = ar f(21) + aof (22)

Q10. Prove that if
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is exact for all polynomials of degree < 2n — 1, then the polynomial p,(z) = [T\, (z — z;)

is orthogonal to any polynomials of degree < n — 1 on [a, b] with respect to w(z).



