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Maple-assisted proof of empirical formula for A224739
      A   matrix can have permanent 0, 1 or 2.  There are  possible  matrices:

M:= select(m -> m[1,1]*m[2,2]+m[2,1]*m[1,2] = m[1,2]*m[2,3]+m[2,
2]*m[1,3], [seq(seq(seq(seq(seq(seq([[m[1,1],m[1,2],m[1,3]],[m[2,
1],m[2,2],m[2,3]]], m[1,1]=0..1),m[1,2]=0..1),m[1,3]=0..1),m[2,1]
=0..1),m[2,2]=0..1),m[2,3]=0..1)]);
nops(M23);

38
    Let  be the  matrix such that  if the top two rows of a  matrix could be  and the
bottom two rows , the middle row being common to both, and all  permanents equal.

T:= Matrix(38,38, proc(i,j) if M[i][2] = M[j][1] and M[i][1,1]*M
[i][2,2]+M[i][1,2]*M[i][2,1] = M[j][1,1]*M[j][2,2]+M[j][1,2]*M[j]
[2,1] then 1 else 0 fi end proc):

Then  where  is the column vector of all 's. To check, here are the 
first few members of the sequence.
e:= Vector(38,1): Tu[0]:= e:
for i from 1 to 30 do Tu[i]:= T . Tu[i-1] od:
seq(e^%T . Tu[i], i=0..30);

Here is the minimal polynomial of .
P:=LinearAlgebra:-MinimalPolynomial(T,z);

 Thus  must satisfy the linear recurrence of order  corresponding to .  However, it seems it 
satisfies the empirical recurrence of order , corresponding to the following polynomial 

Q:= z^7 - 7*z^6 + 7*z^5 + 34*z^4 - 59*z^3 - 27*z^2 + 87*z - 36;

      We check that  divides , and let the quotient be .
R:= normal(P/Q);
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for , then  satisfies the recurrence of order  corresponding to , i.e. .  
To show that  satisfies the empirical recurrence for all , it suffices to check 

seq(e^%T . (Tu[n-1] - 7*Tu[n-2]+7*Tu[n-3]+34*Tu[n-4]-59*Tu[n-5]
-27*Tu[n-6]+87*Tu[n-7]-36*Tu[n-8]), n=8..10);


