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Since in te res t ing ident i t ies for ce r t a in number theore t ic func-
tions can be der ived from their generat ing functions, in pa r t i cu l a r gen-
era t ing functions for Dir ichlet s e r i e s , the following problem seemed 
to be of i n t e r e s t . 

P rob lem: Find a generat ing function G which yields the F ib -
onacci number s in the coefficients of a Dir ichlet s e r i e s . 

F i r s t we note that we mus t wr i te the s e r i e s in the form 

00 

(1) G(s) = 2 f c n" S , 
v n n 

n=l 
since the s e r i e s d iverges for c = 1, the f 's i n c r e a s e too rapidly . 
P a r t of the goal i s , as a resu l t , to find a s imple express ion to use for 
c . n 

One a t tempt at the solution proceeds as follows. Consider the 
m o r e genera l difference equation, 

(2) u 0 , u r u n + 1 = a u n + bu n _ 1 ( n * l ) , 

from which we can wr i te 

U n = [z2(ul " Z l V ' Z?(U1 " z2uO)3/<z2 " Z l ) 

with z, z ? = -b , z +z? = a, z ^ z?„ Substituting into the Dir ichle t 
s e r i e s we have 

CD CO CO 

(3) X u c n. = A(zn) £ c z_ n + A(z_) £ c zT n" 
n n 1 n c Z n l 

n= 1 n= 1 n= 1 

where the function A is defined by 

2 2 
A ^ ) = (u Q z 1 -u 1 z 1 ) / ( z 1 +b ) = ( u

1 " z
1

u
0 ) / < z 2 " z l ) 
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Since c m u s t be chosen to guarantee the convergence of the s e r i e s 
n i i i i 

in (3), it is convenient to se lec t c = c and then | c z 7 | < 1, | c z . | < 1. 
n Cd L 

Hence equation (3) can be wr i t t en 
00 

(4) £, u c n = A(zj) F(az.., s) + A(z ) F(az , s ) , 
n=l 

where F(z, s) is a function d i scussed by Truesde l l [2] . Fu r the r 
00 

F(z, s) = £ z n = z $(z , s, 1) , 
n=l 

where <£ denotes the Lerch Zeta-function - some of the p rope r t i e s of 
which a r e known [1:1.11] . This allows the resu l t to be exp res sed in 
var ious fo rms . 

The difference equation (2) can be r ewr i t t en for c u = v in 1 n n 
the form 

2 vn> v , , v ,, = acv + be v , (n > 1) . 0 1 n+1 n n-1 = 
For the Fibonacci case it is convenient to set c = l / 2 , so that the gen-
era t ing function for 2 f , that is 

CO 

G(s) = 2 (2"nfn) n" S , 
n=l 

can be wr i t t en in the form 
(5) G(s) = (2 / / "5 ) J F [ ( l + y - 5 ) / 4 , s] - F [(1 - S5)/4, s] j . 

To make efficient use of this generat ing function one needs to 
have avai lable ident i t ies involving the function F(z, s), espec ia l ly such 
ident i t ies as involve p roduc t s . Analogous to the ^-function, an infinite 
product expansion for F(z, s) in t e r m s of s, with fixed z, might be 
helpful. 
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