
      FAMILY OF  COMPOSITION  PAIRS  g(f(x))  GENERATING  A270683     

 

The  self  composition  of  generating  function of  Fibonacci  sequence  A000045, is 

recorded in the OEIS  as  na =A270863(n), with terms:  

              ( na ) = (0,1,2,6,17,50,147,434,1282,3789,11200, ...)  

It is a sequence  from the  generating function f(f(x)), where f(x) is the generating function of 

A000045. This  composition  is  however not  unique to  Fibonacci  A000045 only.  A family  

of composition pairs of functions g(f(x)) producing  ( na )  can be constructed using the 

following conjecture: 

CONJECTURE: (Family of  pairs of  composition function  g(f(x))  producing A270863) 

  If  k  is  an  integer , ,...3,2,1,0 k  we  define  two  generating  functions  as  
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then the composition ))(()( xfgxH kkk    will  produce  family of  self  composition  of 

Fibonacci  sequence  ( na )=A270863 , for different integer values of  k. The composition 

family  pairs  all  generate  the  sequence A270863, for  any  value  of  k. 

 

Table of composition pairs ))(( xfg kk  producing  A270863: 

k          Sequence of  g.f. )(xf k  Sequence of  g.f. )(xgk  

-5 0,A052918 n)1(  0,A081571- 6th Bin. Transform of [F(n+1)] 

-4 A001076 1)1(  n  0,A081570 - 5th Bin. Transform of [F(n+1)] 

-3 A006190 1)1(  n  0, A081569- 4th Bin. Transform of [F(n+1)] 

-2 A215936(n+2) 0,A081568-3rd  Bin. Transform of [F(n+1)] 

-1 A039834(n+2) 0,A081567 - 2nd Bin. Transform of [F(n+1)] 

0 A000035 0,A001519(n+1) 

1 A000045 A000045 

2 A000129   –  Pell numbers 0,A039834(n+1) 

3 A006190 0,A001519 n)1(  

4 A001076 0,A093129 
n)1(  

5 0,A052918 0,A192240 n)1(  

6 A005668 Not Recorded 

7 0,A054413 Not  Recorded 



  

Other  cases  for  k  seems to  be  not  recorded  on  the  OEIS. 

MAPLE  PROGRAM 

#=========================================================  
#  PROGRAM OF COMPOSITION  PAIRS g(f(x)) FOR A270863          
#          ( Designed by Oboifeng Dira )  
#========================================================= 
k:=1: c2:=1: v2:=k-1: d1:=3-2*k: d2:=3*k-k^2-1: 
f:=x->x/(1-k*x-1*x^2): A:=n->coeff(series(f(x),x,n+1),x,n): 
seq(A(n),n=0..10);  
g:=x->(x+(k-1)*x^2)/(1-(3-2*k)*x-(3*k-k^2-1)*x^2): 
B:=n->coeff(series(g(x),x,n+1),x,n): seq(B(n),n=0..10);    
C:=n->coeff(series(g(f(x)),x,n+1),x,n):  seq(C(n),n=0..10); 
 


