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Abstract 
Jacobi's two-square theorem states that the number of representations of a positive 
integer k as a sum of two squares, counting order and sign, is 4 times the surplus 
of positive divisors of k congruent to 1 modulo 4 over those congruent to 3 modulo 
4. In this paper we give numerous identities, each of which yields an analogue 
of Jacobi's result. Our identities are drawn from a much larger list, and involve 
polygonal numbers. The formula for the nth k-gonal number is 

Fk = Fk(n) = n ((k - 2)n - (k - 4)) /2. 

1. Introduction 

Let f and 9 be functions from the integers to the non-negative integers, and suppose 
that 

(1) 

Then the number of solutions of the diophantine equation f(m) + g(n) = k, k ::: 0, 
is ak. Here, as is implied by the limits on the left of (1), m and n can be positive, 
negative, or zero, and two solutions (ml,nl) and (m2,n2) are taken to be distinct 
when ml =I m2 and nl =I n2· In this paper we take Iql < 1 and choose f and 9 so 
that each sum on the left of (1) converges. 

As an example let f = 9 = n 2 . Then 

1+4 
DO ( q4n+l 

~ 1- q4n+l 

1 + 4 f f (q(4n+l)(m+l) - q(4n+3)(m+l)). (2) 
n=Om=O 




















