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ABSTRACT. The Fibonacci identity 

F~ - F~+l - lOF~+2 - F~+3 + F~+4 = 6F~n+4 
belongs to a family of identities where each identity contains only one product on the right 
side. In this paper we give this family together with two other such families. We also state 
two conjectures that give the form of similar identities. Finally, we give the expansions of 
L;m and F;;m in terms of Lucas numbers with even subscripts. 

1. INTRODUCTION 

In [4] we presented the following identities: 

and 

F~ + 4F~+1 + 4F~+2 + F~+3 = 6Fin+3' 

F~ - 6F~+2 - 6F~+4 + F~+6 = 56Fin+6 + 20, 

F~ + 19F~+3 + 19F~+6 + F~+9 = 1224Fin+9 - 480, 

F~ - 46F~+4 - 46F~+s + F~+12 = 20304Fin+12 + 8100. 
We then proved the following theorem which has (1.1)-(1.4) as special cases. 

Theorem 1.1. Let nand k be integers. Then 

F~+ (( _l)k+l L2k + 1) F~+k + (( _l)k+l L2k + 1) F~+2k + F~+3k 

= FkL2kF3kFin+3k + 1O(-1)kFk_ 1FtFk+1 . 

(1.1) 

(1.2) 

(1.3) 

(1.4) 

(1.5) 

In [4] we presented two further theorems that are analogous to Theorem 1.1 and gave two 
conjectures that describe the general form of similar results. 

Upon further investigation, we found that there is an abundance of similar families of 
identities with only one product on the right side. In this paper we present a selection of 
such identities. For larger powers such identities become unwieldy. Consequently, to conserve 
space, we present only identities where the coefficients on the left display symmetry. Our aim 
here is to present some relatively simple cases in order to highlight the form of such identities. 
Furthermore, we give two conjectures that describe the general form of similar identities. 

2. THREE FAMILIES OF IDENTITIES 

Consider the identities 

F~ - F~+l - 10F~+2 - F~+3 + F~+4 = 6Fin+4' 

-F~ + 81F~+2 - 520F~+4 + 81F~+6 - F~+s = 216Fin+s, 
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