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The sys temat ic organizat ion of a mus i ca l composi t ion within a 
p r e - d e t e r m i n e d t ime span by means of the lower number s of the F ib-
onacci and Lucas s e r i e s , singly or in combination, is common p r a c -
t ice indeed. It s eems that the m o r e profound the composer , the 
s t r i c t e r is,his applicat ion of these propor t ions in the mus ica l s t r u c t u r e . 

A neat ly contr ived example is found in the f i rs t fugue in The 
Art of the Fugue by Johann Sebast ian Bach. The formal and themat ic 
m a t e r i a l s can be l is ted quite s imply as follows: 

number of m e a s u r e s = 78 (13 x 6) 
number of en t r i e s = 1 1 

Of the 11 en t r i e s of the subject and answer , 9 begin on ei ther 
"D" (the tonic) or MA" (the dominant), while 2 begin on " E n . These 2 
en t r i e s that begin on the note " E " define the form of the composi t ion. 
The f i rs t , en t ry No. 8, occurs at m e a s u r e 40, thereby beginning the 
la t te r half of the 7 8 - m e a s u r e t ime span; while the second, en t ry No. 
9, comes at m e a s u r e 49? thus announcing the s t a r t of the 5/13 por -
tion of the 8/13 + 5/13 (48 + 30) division. This formally significant 
pa i r of en t r i e s is ass igned to the Tenor and Soprano p a r t s , respec t ive ly . 

The total number of 11 e n t r i e s , however , is d i s t r ibu ted within 
the t ime span as follows: 

before the middle after the middle 
( m e a s u r e s 1-39) (measu re s 40-78) 

3 : 4 1 : 3 

Answers Subjects Subjects Answers 
3 : 4 1 : 2 ' 

begin begin begin begin 
on "D" on "A" on "A" on " E " 
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The fugue is given in full on the tv/o following pages . Both the 
m e a s u r e s and en t r i e s a r e numbered and the type and s ta r t ing note of 
each ent ry is indicated so that the r e a d e r can follow the plan of the 
composi t ion. As s eve ra l r ecord ings of this mus ic a r e avai lables it 
should be easy to exper ience this t ime span ut i l izat ion audibly. 

XXXXXXXXXXXXXXX 

The Fibonacci Associa t ion invites Educational Insti tutions to ap-
ply for Academic Membersh ip in the Associa t ion. The min imum 
subscr ip t ion fee is $25 annually. (Academic Members will r e -
ceive two copies of each i s sue and will have their names l is ted 
in the Journa l . ) 

REMARKS ON A SECOND ORDER 
RECURRING SEQUENCE 

JOHN BRILLHART 
University of San Francisco, San Francisco, Calif. 

Among the second o rde r r e c u r r i n g sequences , the degenera te 
2 sequence U = n -n -1 is of some in t e r e s t . In fact, we can observe 

the following specia l p rope r ty among the m o r e unusual p r o p e r t i e s such 
sequences have: 

u u xi = U 2 - 1 • n n+1 n^ L 

P r 0 0 f : U „ U _ , = [ n 2 - n - l ] [ ( n + l ) 2 - ( n + l ) - l ] 
n n+1 

= ( n 2 - n - l ) ( n 2 + n - l ) 

n -1) -n 

= ( n 2 - l ) 2 - ( n 2 - l ) - l 

U 2-1 n^ L 

In what way this p rope r ty can be genera l ized r e m a i n s to be seen. 

XXXXXXXXXXXXXXX 
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FUGJl I 
a 4 voci. 

Andante con mot©, 
oto J 4 

J.S.Bach. 

MIDDLE 
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