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1.5 Prove that there a re infinitely many p r imes . Hint: Assuming that p 
i s the l a rges t p r i m e , Euclid considered the expression N = 1 + 2 - 3 - 5 - 7 - - -p . 
Now ei ther N is p r ime or N is composite. Complete his proof by investigating 
the consequences of each al ternat ive. 

Additional hints may be found on p. 80. 

FIBONACCI FORMULAS 
Maxey Brooke3 Sweeny, Texas 

If you have a favorite Fibonacci formula, send it to us and we will t ry to publish 
i t . Some his tor ical ly in teres t ing ones a r e shown below. 

1. Pe rhaps the f i r s t Fibonacci formula was developed by Simpson in 1753. 
F ± 1 F n - F 2 = ( - l ) n 

n+1 n - 1 n v ' 

2. A very important formula was developed in 1879 by an obscure French mathe -
matic ian, Aurifeuille. In fact, i t is his one cla im to fame, 

L_ = L (LQ - 5F + 3 ) (L 0 + 5F + 3) 
5n n 2n n ' 2n n ' 

3. The only formula involving cubes of Fibonacci numbers given in DicksonTs 
"History of the Theory of Numbers" i s due to Lucas . 

F 3 + F 3 _ F 3 = F 
n+1 n n - 1 3n 

The late Jekuthiel Ginsburg offers F* ,' - 3F3 + F 3
 n = 3 F 0 . 

te n+2 n n - 1 3n 
4. The recurs ion formula for sub-factor ials i s s imi la r to the one for Fibonacci 

numbers : P , , = n(P + P J ; P0 = 1 , Vx = 0 . 
n+1 v n n - 1 7 ' u * i 

5. Fibonacci numbers have been re la ted to a lmost every other kind of number . 
Here is He S. Vandiver 's relat ion with Bernoulli numbers . 

Y B2kF2k S hmod^ ^ P = 5a+ 1 
k=0 
^ 3 

) B
2 k F 2 ( k - l ) ~ X ( m o d p ) if P = 5a ± 2 

k=0 
p -3 denotes the g rea tes t integer not exceeding (p - 3) /2 . 

I think that this is a good idea. 
Ed. 


