PROBLEM:

In Lab #4 you synthesized some music. In this problem we will explore the way that the same information
can have different forms if we manipulate the information with digital computation.

(a) Obtain the sheet music for Jesu Joy of Man’s Desiring in a pdf file. Determine its size. Record the
number of bytes of storage required for this representation of the music.

(b) Download the lab archive with the data files in it. Load jesu_ joy.mat into MATLAB and check to
see the total size of the data structure that is loaded in. Record this number.

(c) Optional for Musicians: The numerical representation in jesu_joy.mat is almost an exact rep-
resentation of the information on the sheet music. What information is missing in jesu_joy.mat?

(d) Assume that you set the tempo at bpm=200 beats per minute and you synthesized the tones prescribed
by jesu_joy.mat to produce a vector of samples of synthetic music. Assume that you used a
sampling rate of f; = 11025 Hz. The resulting samples are computed with the full 64 bit (8 byte)
precision of MATLAB. How many bytes of storage will the resulting vector consume in MATLAB?

(e) Now when the synthesis vector is sent to the D-to-A converter, the samples are “quantized” to 16 bits
(2 bytes) per sample. How many bytes of information are sent to the D-to-A converter?

You should have found that the music in its different forms requires different amounts of digital storage. Do
you think that the smallest value determined above is the absolute minimum that could be used to represent
this sequence of tones?



