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In the notation of Comtet [1], define the partitions of integer n as n = 2>% where J > 1 is a 
summand and kt > 0 Is the frequency of summand i. It is known that the number of subsets of an 
7f-element set is 2" and 

because of 
y _i_=-L( n ) 

Zkf=k 

Equation (1) shows that the number of subsets of an w-element set is related to the number of 
summands in partitions of w. It is surprising that the sums on the right of identity (1) become 
Fibonacci numbers when some summands of the partitions of n no longer appear. 

By means of generating functions, this article obtains the following result. 

Theorem: For any w > 1, Fibonacci numbers satisfy 

(4 *n= I ^ (2) 

(b) F»= I §Ml. (3) 
allfc2/=0 

For example, the partitions of the integer 7 are 
7, 1 + 6, 2 + 5, 3 + 4, 1 + 1 + 5, 1 + 2 + 4, 1 + 3 + 3, 2 + 2 + 3, 1 + 1 + 1 + 4, 1 + 1 + 2 + 3, 
1+2 + 2 + 2, 1 + 1 + 1 + 1 + 3, 1 + 1 + 1 + 2 + 2, 1 + 1 + 1 + 1 + 1 + 2, 1 + 1 + 1 + 1 + 1 + 1 + 1. 

From (2), we have 
j? = i l + _^L+_2L + _2L = 1 + 2 + 2 + 3 = 8 6 1! 1!-U 11-1! 2!-l! 1 + A ^ + J °> 

and from (3), 

The Theorem can be proved easily by using the recurrence relations of Fibonacci numbers 
and the results of Bell polynomials B„tk [1]: 

and 
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i "n,k\Xh X2?'-"> Xn-k+l) ~ 2-f 
Ylxf< 

z^ n TWO*' ' 

In this article, [f]f(t) means the coefficient of f is in the formal series f(i), so that 

Y f / = — T can be written as Fn = [tn]-—*—=-. 
w£l 

Proof of Theorem: (a) It is well known that Fn+2 = Fn + Fn+l, n > 1, then 

F„ = [t"+2} 

=lyn + 1] 1-f 
l-t-t 

l-t-t' 

l-(£) 
=[/""] 

l - ( r + ^ + / 4 + - ) 

=S[frt](f2+<3+/4+-)t = I I 
fc>i k>\ Zik-n+l L 

it! 
IW,! 

: 5- M 
z*,=«+i n^ , ! 

fc,=0 

(6) The proof is similar; notice that Fn = Fn+l - Fn_t, n>2. Thus, for any n > 2, 

F„ = [t"+l] r'""ln ' 

= [/"]• 

l-t-t2 

l-t2 

-it"-1] l-t-t 
1 

l-t-t2 [t"]l-{^) [t"]l-(t + t3 + t5 + f-) 

r£[t»](t+t
3

+t
5

+f.:f = z X 
kZl ki.1 T.tk,=n 

*! 
n,,^,! ẑ =» n*,r 

all Ar2l=0 

Remark 1: The number of summands on the right of (2) is p(n + T)-p(n), and that of (3) is 
q(n). Here, p(n) is the number of partitions of n and q(n) is the number of partitions of n into 
distinct summands, see [1]. 
Remark 2: It is well known that Fibonacci numbers have a simple combinatorial meaning, Fn is 
the number of subsets of {1,2,3,..., n) such that no two elements are adjacent. Comparing with 
(1), the Theorem shows that Fibonacci numbers have a kind of new combinatorial structure as a 
weighted sum over partitions. 
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