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Problem 1: Show that

1. sin(h) = O(h) as h — 0

2. e~/ = o(h) for any ¢ € R as h — 0+
3. —3n% +200n — 20 = O(n?) as n — oo

4. tan(z) = O(1/(x — 3)) as x — 7/2

Problem 2: Solve the Poisson equation —% = f(x) for z € (0,1) with the boundary condi-
tions u(0) = u(1) = 0 and f(z) = sin(mwz) +sin(27x) using the second order centered finite difference
method. Preferably use Matlab and store the matrix K}, in the sparse format. Compute the approx-
imate solution U = (@y, @y, . . ., Un)” for h = 1/10,1/20,1/40, and 1/80 and using the exact solution
u(x) = 2 sin(7x) + 445 sin(27z), plot the error 1T = (u(zx1), ..., u(zn))T |1 as a function of h. Does
your error decrease like const.h??

Solve the problem also with h = 1/10000.

Matlab commands which can be useful: linspace, spdiags, \, loglog.

Problem 3:

Solve the stationary heat equation
0%u
Ox?
u(0) =0,u(l) =1

=0,z €(0,1)

exactly and then numerically using the second order centered finite difference method with A = 1/100.



