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It i s well known that the Quadratic Diophantine equation y2 - 5x2 = ±4 
has solutions in in tegers i£ and only if y = L and x = F , n an in teger . 

F o r a proof by infinite descen t see [ 2 ] . The underlying identi ty is 

L2 _ 5 F 2 = 4 ( - l ) n , n n ' 

The re a re o ther quadrat ic Diophantine equations which a r e F ibonacc i -

re la ted . In "Fibonacci to the Rescue" [ 1 ] , t he re occu r s 

(1) x2 + x(y - 1) - y2 = 0. 

The proof that solutions in posi t ive in tegers a re poss ible if and only if x = 

F2p+1 md y = F 2 p + l F 2 p + 2 a p p e a r S n o v e L 

Solve quadrat ic equation (1) for x. In o r d e r for x to be an in teger , 
the quadrat ic d i sc r iminan t 

(y - I)2 + 4 / = k2. 

Set y - 1 = m2 - n2, 2y = 2mn, and k = m2 + n2 so that 

m2 - mn - n2 = - 1 , 

which, when solved for m yields 

2p+l 

n ±W 5n2 - 4 m = g . 

Thus m is an in teger if and only if 5n2 - 4 = s2. It follows that n = F 

and s = L 0 , - for some in teger p . 2p+l & ^ 
It follows that m = F 2 p + 2 or - F 2 p since L 2 p + 1 = F 2 p + 1 + 2 F 2 p . 
Thus y = mn = F 2 p + 2 F 2 p + 1 or - F 2 p + 1 F 2 p . Since k = m* + n ' , it 

follows that , for 
m = F 2p+2 ^ n = F2p+1 ' 

X = - F 2 P + 2 ° r F 2 p + 1 a n d 3r = F 2 p + 2 F 2 p + l ' 

while for m = - F 2 p > n = F 2 p + 1 > 

x = - F | p or F 2
2 p + 1 and y = - F 2 p + 1 F 2 p . 

These a re the only in tegra l solutions to x2 + x(y - 1) - y2 = 0C 

[Continued on page 448. ] 
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