Math 151a: HW #8. Due on Friday, June 1

[1] Use the Composite Trapezoidal, Simpson’s and Midpoint Rules to ap-
proximate the integral

2
/ xln(x)dr, n=4.
1
(For the Midpoint Rule use n + 2 subintervals.)

[2] Determine the values of n and h required to approximate

/12 xIn(z)dz

to within 107°. Use
(a) Composite Trapezoidal Rule.
(b) Composite Simpson’s Rule.
(c¢) Composite Midpoint Rule.

[3] Find ¢y, g, 1 and x5 such that the integration formula

/_11 f(x)dr = c1 f(x1) + cof (22)

is exact for f(r) =1, x, 2* and 2. (the resulting system of four equations
has been obtained in class). Then show that the obtained formula has de-
gree of precision 3 (you just need to choose f(x) = z* and check that the
approximation no longer gives the exact integral for this polynomial).

[4] Use the result from [3] and change of variable to derive a quadrature
formula for [” f(z)dz of the same form.

[5] Find constants a, b, ¢ and d that that will produce a quadrature formula

/1 F@)de ~ af(—1) + bf(1) + cf (=1) + df' (1)

-1

that has the degree of precision three.



