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N O T E  O N  A  NI N E  S C H O O L GI R L S  P R O B L E M.

B y  Pr of ess or  S yl v est er.

T h i s  i s a p a r all el  q u e sti o n t o t h e w ell- k n o w n  o n e of  
fift e e n s c h o ol gi rl s e xt e n d e d t o t h e s u p p o siti o n of t h ei r 
w al ki n g  f o r t hi rt e e n w e e k s,  t h r e e a n d  t h r e e t o g et h e r, s o t h at 
i n a n y  t h e s a m e w e e k  n o  t w o, a n d  at t h e e n d of  t h e t hi rt e e n 
w e e k s  n o  t h r e e, s h all h a v e  w al k e d  m o r e  t h a n o n c e  t o g et h e r.

L et  u s  u n d e r st a n d  b y  t h e d e v el o p m e nt  of  t h e a r r a y  

α,  b,  c,

⅛  f,
9,  h,  k,

t h e f o u r a r r a n g e m e nt s ( α δ c, < ⅛∕, g hl c),
( a d g, b elι, cf kf  

( a e k, bf g, c dlι),  

( af h, b d k, c e g),

( c o r r e s p o n di n g, i n f a ct, t o t h e f o u r s et s of  t h r e e li n e s t h r o u g h 
t h e ni n e  i nfl e xi o n s of  a  c u bi c).

If w e  s u p p o s e t h e ni n e  gi rl s  t o w al k  o ut  f o u r ti m e s a d a y,  
t h e s a m e t w o n e v e r  b ei n g  t o g et h e r m o r e  t h a n o n c e i n t h e 
s a m e d a y,  a n d  t h at at  t h e w e e k ’s e n d  e a c h  h a s  b e e n  a s s o ci at e d  
wit h  e v e r y p ai r  of  t h e r e m ai ni n g ei g ht,  t h e a b o v e will  s e r v e  
t o r e p r e s e nt o n e  d a y ’s w al k s. T o  fi n d t h e ot h e r  si x, I fi r st 
f o r m t h e t h r e e f oll o wi n g p ai r s of s u b si di a r y a r r a y s, b y  
ci r c ul a r m oti o n  p e rf o r m e d  s u c c e s si v el y o n t h e t h r e e c ol u m n s  
of  t h e p ri miti v e  a r r a y,  vi z.

9, c  
α, e, ∕ 
d, lι, k

d, b, c,

9, β , J y 

a, lι, k,

a, lι, c  

b,f

9ι e j h  

a, 6, k  

d, e, c  

9ι ⅛  ∕

α, e, c,  

d, 7ι, fy 
g, b, k,

a , b,  f y 
d, e, k,  

9 > b y c.
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Then making any similarly placed line (I have taken the 
first) in each of the above six groups circulate in one direction 
as regards the three on the left, and in the opposite direction 
as regards the three on the right, we obtain six new arrays: 
these together with the original one furnish the following 
table:

c, g, ⅛
a∙> e∙> y?

Cj cι

d, b, fi 

9, e, k, 

k, ttj 6, 

d, e, c, 

9, ⅛ f,

b, c, d.

9, f, 
Ctj A, A, 

e, c, a, 

</, A, /, 

y, A, A,

⅞ ∕, a, 
d, e, k, 

9, A, c.

When the seven arrays in the above table are developed 
according to the rule previously given, the triads thus arising 
will be found to be all distinct or, which is the same thing, 
will comprise among them the whole of the eighty-four ternary 
combinations of the nine symbols. We have therefore in this 
table a solution of the proposed problem.

Of course the general problem, when n is any odd multiple 
of 3, is to construct sets of ⅜ (n — 1) synthemes, each 
containing fan triads with no element in common, and to 
distribute the whole number of triads into (n — 2) such sets.

This problem I solved very many years ago, but I believe 
have nowhere published, for the case where n is any power 
of 3, by a method of compound rhythmical displacement strictly 
analogous to (but of course more intricate than) the one here 
exhibited.

a, b, c}

⅛ eι fi 

9ι ⅛ ki
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