IN DISCRETE MATHEMATICS...

A Musical Packmg Problem

by Kevin DeVizia

I find it more challenging to make math seem impar-

tant to my unmotivated Algebra I students than to any other

group that I teach. In order to convince such students that
mathematics is useful, I've often found that the best examples |
are all around me in everyday life, just waiting to be noticed. I ff
found myself in the car one day stuck in a traffic jam, when the

cassette tape to which I was listening stopped playing. After a

long wait, the tape still was not playing. Finally, switching the 35?5

tape to the other side revealed that there was a great disparity
between the total lengths of songs on the two sides of the tape.

Could there be a better way to organize the songs so that the

"dead time" on the tape could be minimized? Great! Another
application for my kids to think about.

Listed below are the times of the songs on the two

sides of this cassette (in minutes:seconds).
Side 1: 4:10, 2:39, 3:59, 3:47, 3:20, 3:11 (Total = 21:06).
Side 2: 3:21, 4:38, 2:32, 3:49, 1:47, 3:40 (Total = 19:47)

The data above gives a disparity of 1:19 and a comple-

tion time of 21:06. Essentially, this is a bin-packing problem,

in which the songs are items to be packed in two variable-sized
bins. (See the sidebar on Packing and Scheduling.) While my |
Algebra I students had never heard of bin-packing, they could | .,

certainly relate to this application.

I asked my students how to arrange the songs to

achieve the minimum disparity, and a lively discussion ensued,

with students offering different methods of attack. Occasion-
ally, a student would be sure that the perfect solution was ?ff

found--only to find an error in computation or someone witha |

better answer. Eventually the students wanted to know, "Well,

what is the answer?" Of course, in my excitement over the |
problem, I never did decide on a solution, and this was all for | = Side1
the best--it was up to the students to check whether we had |
found the best solution. Could we be sure? As one student |
pointed out, we could list all possible ways to place the songs |
on the tape and then be sure. No problem, except that thereare | =
2048 different ways to do this (this includes ridiculous arrange- | @ 219E £
ments, like all 12 songs on side one). By hand, the best solution o
my class found has a disparity of only 3 seconds. Of course, this 2 -ff:‘:

does not take into account any aesthetic concerns for arrange-
ment of songs. An interesting variant would be to classify

songs as "slow" or "fast" and require that each side have an ::-._
alternating sequence of these two types. This problem inspired |
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lowed students to interact in a meaningful way with mathemat- :_:Refgrenceg .
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Note: an earlier version of this article appeared in the
Newsletter of the Pennsylvania CTM in Spring, 1993.
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