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Maple-assisted proof of formula for A269603
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Let a "state" consist of a pair where and .  We interpret this as saying 
that the current value is  and the last repeated value was (or, if , there was no previous repeated 
value).  We start in any initial state   The allowed transitions from  are to  if , or 
to  if  or .  Listing the states as  where  and 

, we have the transition matrix constructed below:
 

with(LinearAlgebra):
T:= Matrix(42,42):
for x from 0 to 5 do
  for v from 0 to 6 do
    i:= 1 + x + 6*v;
    for y in {$0..5} minus {x} do  
      T[i,1+y+6*v]:= 1;
    od:
    if abs(x-v) > 1 or v=6 then T[i,1+x+6*x]:= 1 fi
od od:

Then  where  is the vector with the last 6 entries 1 and the others

0, while  is the vector of all 1's.  To check, here are the first few values.
u:= Vector([0$36,1$6]): v:= Vector(42,1):
Tv[1]:= v: for n from 2 to 30 do Tv[n]:= T . Tv[n-1] od:
seq(u^%T . Tv[n], n=1..30);

Here is the empirical recurrence formula.  It says that 
 for all nonnegative integers , where  is the following polynomial.

n:= 'n': empirical:= a(n) = 17*a(n-1) - 91*a(n-2) + 83*a(n-3) + 
542*a(n-4) - 550*a(n-5) - 1651*a(n-6) - 745*a(n-7):
Q:= unapply(add(coeff((lhs-rhs)(empirical),a(n-i))*t^(7-i),i=0.
.7),t);

  In fact, it turns out that , so this is true.
uT[0]:= u^%T:
for n from 1 to 7 do uT[n]:= uT[n-1] . T od:
uQ:= add(coeff(Q(t),t,n)*uT[n],n=0..7):
uQ;
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This completes the proof.


