
Linguistics 478/578
Spring ’16

Homework #5

1. Explain what the fundamental frequency of a sound is, what harmonics are, and what
formants are. Make sure to explain how each of these differ. Use an example and
include plots to make your discussion clear. (2 pages max.)

2. non-programming option Recall how we use filterbank and fbdiff to test dif-
ferent combinations of filter bins (bnum: 1, 2, 3, 4, 5, etc.) and slice durations
(fnum: .5, .33, .25, .20, .16, .14, etc.) when filterbanks are a fixed percentage of
the signal length.

x = trn(’digits’,@(x,y) (filterbank(x,y,fnum,bnum)));

tst(x,@fbdiff)

Determine the values for at least 40 sensible and systematic combinations of val-
ues, plot the results in a nice plot and/or table of some sort, and explain the
patterns you see. (1 page max.)

programming option The wlengthtrn code uses the duration of the wave file, rather
than the duration of the digit itself. Create a new function that instead takes a
wave file, trims off (relative) silence at the beginning and end of the file, and
returns the resulting duration in msec. Explain the logic of your function and
compare its performance to wlengthtrn.

3. 578 only: Using these two vectors, 〈3, 1, 5, 6, 2〉 and 〈4, 2, 1〉, see if you can calculate
the accumulated cost matrix for the DTW algorithm by hand. Using that grid as an
example, explain in prose how the algorithm works. (Do not compute all possible
alignments!) (1 page max.)

Things to remember:

1. This is due by the beginning of class on Mar. 22.

2. Remember: nothing late. Don’t wait until the last minute to do this or print things or
email things. . . .

3. You may certainly talk to each other about this and other assignments, but everyone
must turn in their own work. (If you do talk to others, I need to see evidence that you
are doing more than listening and writing down what others say.)


