
GS 510 Homework (due Oct 16/Oct 18) A. Hulpke

13) Consider a (2-dimensional) robot arm as depicted.
We want to find out the angles θ1, θ2 to
which the joints have to be set to move the
hand to coordinates (a, b). For simplification,
assume the two arms have length l2 = 4,
l3 = 3, and that the origin is set in the first
joint (respectively: l1 = 0). To avoid using
trigonometric functions, set si = sin(θi), ci =
cos(θi) (i = 1, 2).
a) Write down equations that determine a, b
in terms of the variables c1, s1, c2, s2. (You will
have to use the formulas for sin(α + β) and
cos(α + β).)
b) Using Maple , compute a Gröbner basis for
the variables c2, s2, c1, s1 (considering a, b as
parameters).
c) Use the result from b) to determine the settings for ci, si for a = 3, b = 1.

14) On the course web page you will find a file SAMPLEthat contains a sampled sound
in matlab format (the first note of the C-sharp minor prelude, BWV 849, played by Glenn
Gould) which has been taken off a CD (and thus is sampled at the usual CD rate of 44100
Hz, the signal is converted to mono and we thus have only a single signal channel). Using
the command load SAMPLE you should be able to load this file, the data will be stored
in the matlab variable SAMPLE.
a) Use the command plot on a section of SAMPLE(a few thousand samples) and sketch
the shape of the wave form. Can you determine the frequenc(ies)?
b) Compute the fourier transform and compute the intensities for each frequency. Which
frequencies do occur (significantly) at which intensity ratios? (It can be useful to plot only
parts of the data or to use zoom operations to detect lower peaks.)


