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[Abstract] Through specific observation, guessing upon a hunch and
program verification during programming the algorithm of prefix sum of
Fibonacci words, the author puts‘forward a simple but fantastic formula,

ie.S, = |_H¢J , Where M means .the maximum integer not exceeding the

number X, ¢ is the golden. ratio i.e. (\/E — 1)/2. Using the formula, the time

complexity of the algorithm is reduced from O(log?n) to O(1). The main body of
the paper is focused on proving the formula by mathematical induction. The
author also deduces related results, such as the summation formula for any
subword of the Fibonacci words, the formula for identification any character of
the Fibonacci words, etc.
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#include<iostream>
using namespace std;
const long long G[3]={61803398,87498948,48204587},P=1e8;
long long n,f[3],A[5];
int main()
{
cin>>n;
f[0]=n/P/P,f[1]=n/P%P,f[2]=n%P;
for(int i=0;i<3;i++)
for(int j=0;j<3;j++)
Ali+j]+=f[i]*G[I;
for(int i=4;i>0;i--)
A[i-1]+=A[i]/P,A[i]%=P;
cout<<A[0]*P+A[1];
return 0;

}
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