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EXPLORING THE FIBONACCI REPRESENTATION OF INTEGERS

Proposed by Brother U, Alfred on page 72, Dec. 1963,
H ,h, Fibonacci Quarterly’

The comnpletion of the Theorem stated in the article is:
The Maximum number of diﬁ'ezretﬂ' F'E‘:mnacci numbers required to
represent an integer N for which L-\zj"‘ = Fn is given by [%]

This is a coreollary of the following theorem.
For Fn < N ;‘EFHH the number N can be represented as a sum of
Fibonaccinumbers, the largestwhich is F and the smallest greater
than or equal to FZ' Moreover, the sum never contains two consecu~-

tive Fibonacci numbers. We therefore have at most the alternating
i
{ —1 as claimed.

The proof ofthis theorem depends upon a Lemma which is a well

terms of indices from 2 to n which gives

known Fibonacci Identity that F, + ¥, +F, +... + F = F -1
/ Z 4 [ 2n Zn+l
andthat F, + F 5 +F., ... +F, =¥, -1, The proof of the first
! 2n-1 Zn

2
pe
partofthis is given bv induction and the second partis similarly proved,

Proof.

Forn=1, we hav JP)xFB 1
n= 2, we have FZ + Fg & F5 - 1 which clearly showe the Lemma

holds for n = 1,2,
Now assume that it helds for alln £ K, where K is a fixed but un-

ger greater than or equal to 3.

3

specified positive inte

i. e, ;‘2 + JE .t ”,‘ = FM&H - 1, therefore by addition toboth

sides we hav:,i*at ka :+,M JEZ«K“#—T/},%é: FZKH + F?}‘ﬁ”‘ ~ 1
= Foges !

which implies the Lemmma holds for all positive n,

Using this Lemms whichwe shall call Lemma 1, part A fox the
first pa,;t't which was just proved, and part B for the second part with
the odd indices; we can now prove the general theorem that for
E‘n <N LT atl? We sum of at least alternating
Fibonacel numbers Fofor N < F and which

ol n+l
trivially is just Fr-?-‘ itself when N = 5‘11+1 .

%

Proof.For N= 1, wehave 1 = F 27 and for N = 2, wehave 2 = Fg. Now

.. -

assummne the theorem true forall N X k, where k is a fixed but unspecified

positive integer and n is such that Foo< k E’Fn-ﬂ’ n> 3, Now if
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