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WHO WANTS TO BE A COMPOSER?

Step 1. Compose your own rhythm pattern, using an X for a drum hit and a « for a rest.

Step 2. Write down all the rhythm patterns in your rhythm’s equivalence class, called its rhythm
cycle. Make sure there are no repeats. You may not need all the templates!

Step 3. Next, represent your rhythm cycle as a binary necklace that can be rotated but cannot
be turned over. I've been using a filled circle for a drum hit.

Step 4: Questions.
1. How many different rhythm patterns of six beats are possible? __

2. How many different patterns are in your cycle? ___ How many different rhythm cycles
with six beats could there be? ___ (You might notice something weird going on.)

3. Let’s pause here while | ask some questions. Does anyone in the audience have a
different number of patterns in his or her cycle?

4. What are the possible answers to question (2)?
5. Suppose | had asked you to start with a rhythm pattern of seven beats instead of six.

How would the possible answers to question (2) change? What are the possible
numbers of patterns in cycles of twelve beats?



Step 5. Let’s expand your rhythm into a twelve-beat asymmetric rhythm. Recopy your rhythm
in the first six boxes, and then fill in the remaining six boxes so that no two drum hits are
separated by six beats.

Step 6. Time for canonization! Let's make your rhythm into a rhythmic canon. All you need to
do is put copies of your rhythm in the template. If you want to get creative, make up a melody
for each voice!

Voice 1 \ \ \ \ \ \ ...efc....
Voice 2 \ \ \ \ \ \etc..

Step 7: Questions.

1. Is your rhythmic canon complementary? If not, how could you change it to make it
complementary?

2. Is your canon a tiling canon? If not, how could you change it to make it a tiling canon?
3. How can we predict whether or not an asymmetric rhythm will make a tiling canon?
Step 8: Integer tilings. Number the boxes in step 5, and write down your asymmetric rhythm

as a set of integers (each number tells us where there’s a drum hit). Wil this set tile the
integers?

Extra Credit! Which of the sets below can tile the integers? (Don’t know about you, but it
always helps me to represent the sets as rhythms.)

1. {0,1, 2,3, 4} 5. {0, 2,3, 5}
2. {0, 3, 6} 6. {0, 4,11}
3. {0,1,3} 7. {0,6,9, 11}
4. {0, 1, 4} 8. {0,1,3,4,6}

Extra Extra Credit! Can any of the sets above form a monohedral tiling of the integers?
(Remember that monohedral means that you're allowed to use two tiles: the original tile and its
reflection in 0. So if | started with tile #3 ({0, 1, 3}) then | can also use the tile {-3, -1, 0}.)

ANSWERS are posted on my web site http://www.sju.edu/~rhall/EPADEL



