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EXPLORING THE FIBONACCI REPRESENTATION OF INTEGERS 
Proposed by Bro ther U. Alfred on page 72, Dec. 1963, 

!! The Fibonac ci Quar te r ly! f 

The completion of the Theorem stated in the a r t i c l e i s : 
The Maximum number of different Fibonacci ' numbers requ i red to 
r e p r e s e n t an integer N for which [iMj * = P^ is given by -̂  L 

This is a co ro l l a ry of the following theorem. 
For F < N £. F , , the number N can be r e p r e s e n t e d as a' sum of n n+1 
Fibonacci minibers s the 1 a r g e s t which is F and the sma l l e s t g r e a t e r 
than or equal to F 9 . Moreover , the sum never contains two consecu-
tive Fibonacci n u m b e r s , 'We therefore have at mos t the a l te rna t ing 

as c la imed. ¥+']=[!]• t e r m s of indices from 2 to n which gives us 
The proof of this theorem depends upon a Lemma which is a wel l 

known Fibonacci Identity that F~ + F , + F , + . , . + F~ = F~ , 1 - 1 
J Z 4 6 Zn 2n+l and that P 0 + F r + F„ + . . . + 'B\ , = F n - 1. The proof of the f i r s t 3 D { In-1 Zn 

p a r t of this is given by induction and the second par t is s imi l a r ly proved. 
Proof, 
For n = 1, we have P 7 = ¥\ - 1 

n = 2, we have F ? + F . = F r - 1 which c l ea r ly shows the Lemma 
holds for 11 = 1, 2ff, 

Now a s sume that it holds for a i l n <. K? where K is a fixed but un-
specified posi t ive in teger g r e a t e r than or equal to 3. 
i . e . P.̂  + F , + . . . + F \ _ = F » T , . . - 1, therefore by addition to both ' 

2 4 Z K 2K+1 sides we have that F n + F" + . . . + F-,,- + F,,,T7.,.., = F~ _ _,v + FO T f. .^ - T" 2 4 2K ZK+2 2K+1 ZK+Z 
= F - 1 

M 2K+3 
which impl ies the Lemma holds for al l posi t ive n, 

Using this Lemm-* which we shall c.?U Lemma 1, p a H A ion the 
f i r s t ca r t whica was last proved, arid pa r t B for the second pa r t with 
the odd \ndices; we c-»,n now prove the genera l theorem that for 
F < N . I F ., , we car. r ep re sen t N es a s\im o£ at l eas t a l te rna t ing 

rj n M" ' . 
Fibonacci nurabe L'L- where the l a rges t is F for N < F , - and which 

° a n+I t r iv ia i lv is iu;'t F . , iC^eLf when IN - F . . n+J nid 
Proof. For N - i , we have 1 - f\« aiulior N = 2» we have 2 = F o s Now ' 2' 3 
as sume the theorem t rue for al l M <. k» where- k i H a fixed but unspecified 
positive integer and n is such that F < k 5. P . , , n > 3* Now if 
r ° n n+1 — 
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