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The Fibonacci sequence is defined r e c u r s i v e l y by the re la t ion-
ship F , = F + F . for n > 1, while Fn = F , = 1. The two mos t 

r n+1 n n-1 - 0 1 
common p rocedure s for express ing F as an explicit function of n 
a r e , r a t he r natura l ly , "finite" in na tu re . The f i rs t of these methods 
employs the pr inciple of finite induction, while the second involves 
the solution of a s imple finite difference equation. In the p r e sen t paper 
I wish to make an analytic a t tack on the problem employing in pa r t i cu -
lar the theory of r e s i d u e s . The use of such powerful weapons to solve 
such a s imple problem may seem r a the r absurd , but I am hopeful that 
the paper may se rve as an e l emen ta ry example of the analytic tech-
niques which have been employed so successful ly in at tacking very 
deep and difficult quest ions in the theory of numbers-. 

As is well known, the generat ing function of the Fibonacci num-
be r s is given by 

f(z) = l / ( l - z - z 2 ) =" £ F
n

z I 1 • 
n=0 

If we cons ider z to be a complex var iab le then f(z) is an analytic 
function whose only s ingular i t i es a r e s imple poles at the points 

r = (-1 +v1f)/2 and s = (-1 - Vlf)/2 . 
r and s, of cou r se , a r e the roots of the equation z^ + z - 1 = 0 . By 
Cauchy 's in tegra l theorem we have 

F = f(n)(0)/n! = * f 
n v " 2 TTI J 

f(z)dz 
n n+T C z 

where C is the c i r c l e |z | = 1/2. If \ is any c i r c l e with center at 
the or igin and radius g r e a t e r than | s ] then by Cauchy's res idue theorem 

(1) F = * f ^ # - (R,+R 7 ) 
x ' n 2 7r i J p n+1 1 2' 
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w h e r e R and R a r e the r e s i d u e s of f ( z ) / z a t t h e p o l e s r a n d 

s r e s p e c t i v e l y . 

Now 

R = l i m ( z - r ) f ( z ) / z n + 1 = l i s - r ) r n + 1 ) , 
z —4 r \ 7 
z —^ r 

a n d 

R 2 = l i m ( z - s ) f ( z ) / z n + i = -l/L-r)sn+l) . 

S i n c e r s = - 1 a n d r - s = V^5 we h a v e a f t e r s i m p l i f i c a t i o n 

(2) - ( R 1 + R 2 ) 1 (l + ^ 

V5 

n+1 1 _ v/f ^ n + 1 

If I i s t h e c i r c l e | z | = S t h e n , s i n c e onf""1 | f(z) | = —^ , 
, S - S - l 

w e h a v e 

(3) 
IT 1 «^-v 

f (z)dz 
2 7r i J—> n+1 

! " z 

2 TTS 

2 * S n + 1 ( S 2 - S - l ) S n ( S Z - S - l ) 

S i n c e S m a y be t a k e n a r b i t r a r i l y l a r g e we c o n c l u d e f r o m (1), 
(2), and (3) t h a t 

1 l ( \ + ^5 
n ^j 

n+1 1 - V 5 - W 1 

E d i t o r i a l No te : S i n c e r s = - 1 , t h e n 

r - ( n + l ) = , _ c X n+l 
a n d 

- (n+1) 
s v ' 

w h e r e 

/ \ n + 1 

1+ / i f 1 - / 5 * 
. s = — = — a n d - r = — « — 
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