
Math 4363 – Numerical Analysis Fall 2022
Program 4

Due Friday, November 11, 2022

1. Write a subroutine to approximate
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· · ·
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f(x1, . . . , xk) dx1 dx2 · · · dxk

using Monte-Carlo integration. Call this subroutine mcquad. The
subroutine should take as input the function name, the vectors of
endpoints a = (ai) and b = (bi) of the rectangular ’box’
[a1, b1]× [a2, b2]× · · · × [ak, bk], and an integer n representing the
number of samples. Your code should return an approximation s to
S. Its first line should be:

function s = mcquad(fcn,a,b,n)

where fcn is a string giving the name of the integrand m-file.

2. Write a function fmc that evaluates

f(x1, . . . , xk) =
k∑

i=1

x2
i .

Note that if x ∈ Rn is a column vector, then f(x) = xTx = ∥x∥2. You
might want fmc.m to have a first line like

function y = fmc(x)

where x is a vector.

3. This time you write a main program, NAProg4Test.m, that tests your
subroutine by calling mcquad with input fcn=’fmc’,
a = [−2,−2, 1,−2, 0, 1, 0,−1, 1, 1,−1, 4],
b = [2, 1, 2, 0, 2, 2, 3, 1, 2, 3, 1, 5], and n, for
n = 64, 512, 4096, 32768, 262144, 2097152 and print a table (or such)
to the file prog4run.txt with columns for n, 1/

√
n and the relative

error in your Monte Carlo approximation (the exact definite integral
in this case is: 46,464).

4. Email me and turn in this output along with your source code
(mcquad, fmc.m, NAProg4Test.m, and prog4run.txt).

Your program will run much faster if you write mcquad and fmc to act on
vectors in Rk, rather than on k individual scalars (but this is a Matlab
artifact, so I don’t care either way). In your output table, make sure the
numbers are in exponential notation (“format short e” works), otherwise
you might have entries like 0.0000, which doesn’t give much information.


