Fibonomino formulas
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Generalising from the table, we have:

Fon-1 = Fn—l2 + Fn2 .

Fpp = = n—12 + Fn+12 = (Fn+1 + Fn—l)(Fn+1 - Fn—l) = (Fn+1 + Fn—l) E, .

When we add the two to get F,,,,1, we see how the term which cancels corresponds to the
‘peg’ of a sum-of-squares fibonomino fitting the ‘hole’ of a difference-of-squares
fibonomino.

It is less clear why the result of this sum:

2 2
F2n=_n51 +Fn-;1
Fonyr1 = B+ Fryq

is a difference of squares. We combine the difference-of-two-squares identity with the
defining Fibonacci identity as above :

Fop = n+12 - Fn—12 = (Fn+1 + Fn—l)(Fn+1 - Fn—l)
= (Fn+1 + Fn—l)Fn = EFyq + F By

The sum is now:

FnFn+1 + Fn—an
E + Foi?

Total:

Fy(Fpoq + By + Frpt (B + Frg1) = B + FriFge
=F,.,(E,+F,.,) =F,.." —F,* which is the expected value of F,,,,,.

(The expressions in blue are analogous to those in red.)



