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Math 5

Final Project: “Reich and Glass Go For A Walk”


For this final project, I composed a piece of music somewhat in the style of American minimalism.  The composers in particular whose work I drew upon are Steve Reich and Philip Glass.  One technique that Glass uses frequently is that of looping a short musical idea, and then varying it and layering in additional textures.  Reich’s music sometimes incorporates similar techniques, but usually centers around polyphonic phasing, where identical or similar themes are played simultaneously but out of phase, creating new melodies and polyrhythms with each iteration.   For my piece, I used two short segments from Philip Glass’ “Island” (from the recording Glassworks), and manipulated them in a somewhat Reichian fashion.  I also wanted to explore the phenomenon of beats within a piece of music, and see if that could be at all aesthetically appealing.

The piece is modeled very loosely on standard classical sonata allegro form.  The ‘exposition’ opens with four bars of the opening motive from “Island,” followed by three more entrances of the same theme in subsequent bars.  I debated long and hard with myself as to whether or not to include the fourth voice, out of fear of making the texture dense to the point of incoherence.  While four voices is relatively standard in, say, a fugue, such pieces are typically performed on a keyboard, whose timbre is light enough to accommodate four voices without having them step on each others’ toes.  This is not the case with Glass’ motive, though; I’m still on the fence as to whether I should have remained with three voices.  After this first theme, the piece shifts to Glass’ second harmony and repeats the four-voice entry scheme, the only difference being that the harmonic change is not repeated for four bars first.  It is instead followed immediately by the entry of the second voice.  After this second theme, the piece enters its development section.  Here, two voices carry the principal theme, but the second voice has the theme shifted exactly 10 Hz sharp (using Audacity’s ‘Change Pitch’ function).  As these two sound simultaneously, the beats they produce become quite clearly audible.  In order to focus more on the beats, I decided to slow down this portion of the piece by a factor of -60%; this number was chosen as a compromise between highlighting the beats and maintaining some momentum for the piece.  The [image: image1.jpg]1:17.90 1:18.00 1:18.10 1:18.20 1:18.30 1:18.40 1:18.50
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following is a screenshot of my waveform from Audacity:
Seeing beats this up-close and personal is quite cool.  At this point in my composition, my intent was to actually isolate the beats, do some phasing work with them, and see if I could develop some polyrhythms.  However, in the interests of keeping my piece approachable for a Wednesday morning math class, opted to save that for my next revision to it.  I did, however, attempt to measure this beat frequency in Audacity, and ended up with 6 beats in a selection of about 0.593 seconds, which yields a beat frequency of 10.1 Hz.  Compared to the predicted value of 10.0 Hz, this is actually quite close; the difference was most likely due to the selection not being perfectly sized.  I also attempted to measure the decay time τ, which I found to be about 0.04 seconds, as this was the point at which the signal appeared to have decayed to 37% of its original value (screenshot on following page).  With a frequency of 226 Hz at this point, this gives the beat a Q-factor of 28.4.  Those two pieces of data just indicate that the beat decays pretty quickly, and as such, may lend itself to some polyrhythmic phasing.  

The piece then returns to restate the original theme, and I used four voices, each double the tempo of the previous one, in order to return to the original tempo (the fourth voice was added in at the original tempo).  I chose to end the piece on a facetious cadence in the style of every composer who has ever seen fit to bounce his listeners back and forth between I and V chords for measures on end.  I enjoyed composing the piece, on the whole, and had a lot of fun playing with the beats.  They can get remarkably hypnotic after a while.  That said, some might argue that hypnosis is the primary purpose of minimalist music anyway.  In that vein, my next revision to this piece will probably involve drawing out some of the things I was interested in for another few minutes to explore their sonorities a little more closely, and to see what other insights I can gain into the interaction of mathematics and music.
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Above: Screenshot of waveform of beat used to measure decay time in Audacity.
