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•  Math	  105:	  Liberal	  Arts	  Mathema%cs,	  
Music	  &	  Mathema%cs	  
	  

•  Target	  audience	  –	  liberal	  arts	  students	  who	  need	  
one	  math	  course	  to	  complete	  general	  educa%on	  
requirements	  
	  

•  Generally	  math-‐averse/anxious/hos%le,	  wide	  range	  
of	  levels	  of	  mathema%cal	  prepara%on/reten%on.	  	  
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•  How	  many	  different	  n-‐beat	  rhythms	  can	  be	  wriGen	  using	  quarter	  notes	  (1	  beat),	  half	  notes	  (2	  
beats),	  doGed	  half	  notes	  (3	  beats),	  or	  whole	  notes	  (4	  beats)?	  
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•  How	  many	  different	  n-‐beat	  rhythms	  can	  be	  wriGen	  using	  quarter	  notes	  (1	  beat),	  half	  notes	  (2	  
beats),	  doGed	  half	  notes	  (3	  beats),	  or	  whole	  notes	  (4	  beats)	  
	  
	  n	  

(one	  1-‐beat	  rhythm)	  

(two	  2-‐beat	  rhythms)	  

(four	  3-‐beat	  rhythms)	  
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	   n	  

(one	  1-‐beat	  rhythm)	  

(two	  2-‐beat	  rhythms)	  

(four	  3-‐beat	  rhythms)	  

…eight	  4-‐beat	  rhythms.	  	  	  

…so,	  how	  many	  5-‐beat	  rhythms	  do	  we	  expect	  to	  see?	  
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•  Similar	  ques%on:	  	  
How	  many	  different	  n-‐beat	  rhythms	  can	  be	  wriGen	  using	  only	  quarter	  notes	  and	  half	  notes?	  
	  
n	  

𝑥↓1 =1	  

𝑥↓2 =2	  

𝑥↓3 =3	  
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•  Similar	  ques%on:	  	  
How	  many	  different	  n-‐beat	  rhythms	  can	  be	  wriGen	  using	  only	  quarter	  notes	  and	  half	  notes?	  
	  
n	  

𝑥↓1 =1	  

𝑥↓2 =2	  

𝑥↓3 =3	  

So…	  that	  hypothesis	  didn’t	  work.	  What’s	  happening	  here?	  
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Rhythms	  ending	  with	  a	  quarter	  note…	  

Rhythms	  ending	  with	  a	  half	  note…	  
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It’s  not  hard  to  see  how  this  generalizes…
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Generaliza%ons	  of	  this	  idea…	  

•  Back	  to	  the	  first	  example	  (allowing	  quarter,	  half,	  doGed-‐half,	  or	  whole	  notes)	  
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Generaliza%ons	  of	  this	  idea…	  

•  Allow	  only	  quarter	  notes	  (1	  beat)	  and	  doGed-‐half	  notes	  (3	  beats)…	  



Coun%ng	  Melodies	  
A	  Musical	  Introduc%on	  to	  Recursion	  

Generaliza%ons	  of	  this	  idea…	  



Coun%ng	  Melodies	  
A	  Musical	  Introduc%on	  to	  Recursion	  

Generaliza%ons	  of	  this	  idea…	  



Coun%ng	  Melodies	  
A	  Musical	  Introduc%on	  to	  Recursion	  

Generaliza%ons	  of	  this	  idea…	  

•  How	  many	  𝑛-‐beat	  melodies	  can	  we	  write	  using	  only	  quarter	  notes	  
and	  half	  notes,	  where	  each	  note	  make	  take	  on	  one	  of	  two	  pitches?	  
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THANK	  YOU!	  
To	  the	  MAA	  for	  suppor%ng	  this	  session,	  and	  to	  Dr.	  Sarah	  Mabrouk	  
for	  organizing	  it	  and	  for	  including	  this	  talk…	  
	  
To	  Salisbury	  University,	  and	  in	  par%cular	  my	  colleagues	  in	  the	  	  
Department	  of	  Mathema%cs	  &	  Computer	  Science,	  for	  freedom	  
and	  flexibility	  in	  developing	  and	  teaching	  the	  Math	  &	  Music	  course…	  
	  
To	  you,	  the	  audience,	  for	  your	  presence,	  aGen%on,	  and	  for	  any	  
ques%ons	  you	  may	  have!	  	  
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THANK	  YOU!	  
Have	  a	  nice	  day.	  

	  
Ques%ons…?	  
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