AMSC/CMSC 460: HW #9
Due: Tuesday 4/18/17 (in class)

Please scan and email the homework to the grader at: dboteste@math.umd.edu
Please submit the solution to at least one problem in LaTeX.

. Verify that the following two formulas actually approximate the third derivative. Find their
error terms. Which formula is more accurate?

() ~ %[f(x +3) = 3f(x+2h) + 3f(x + ) — f(2)]

() ~ Qth[f(x o) — 2f (x4 h) + 2f(x — h) — f(x —2h)]

. Using Taylor series expansions, derive the error term for the formula

£"(x) ~ a5 F() — 27w + )+ Fla + 2h)].

. Establish the most accurate formula of the form

" 1
fn ~ ﬁ[Afn%S + Bfn+2 + CfnJrl + Dfn]
Here f,1i = f(x, + ih).

. Use the values of f(z) at x —3h,z — h,x+ h, z+2h to obtain the most accurate approximation

of f'(x).
. Let L be an exact quantity that is approximated by D(h) such that

L = D(h) + a1h + ash® + ash* + . ..

Use Richardson’s extrapolation to obtain a third-order approximation of L. Use again Richard-
son’s extrapolation to obtain a fourth-order approximation of L.



