(* Check the NRC from Takens Paper in BIX *)

(* IMPORTANT: THIS is the correct version, not the other BIX-files, there was a "sign-mistake" in the sorting of Pos./Neg.-Eigenvalues, because we go to Big Bang, i.e. t goes to MINUS Infiniy*)

(* Do everything in a For-Loop for m, thus testing everything at once and printing the output *)

(* Now compute the Koeffs direclty via the formula and a for-loop *)

(* Parameters *)

a = 1

b= 1

c=1

k = 1

(*************************************************************************************************************)

(* 1st For-Loop, out of three, for the 3 different possible forms of the continued fraction with period 3 *)

(*************************************************************************************************************)

(* Now start for u=[m,b,c,a,...] and m=1...a *)

Print["For u=[m,b,c,a,...] and m=1...a"]

For[m=1,m<a+1,m++,

  c0 = m^2+m*c+m^2*b*c-b*m-a*m-a*c-a*b*c*m-1;

  c1= a*b*c+a+b-c-2*m-2*m*b*c;

  c2= 1+b*c;

  k1=c0-c1+c2;

  k2=c0;

  k3=c2;

  u= FromContinuedFraction[{m,{b,c,a}}];

  l1 = (-6u)/(1+u+u^2);

  l2 = (6+6u)/(1+u+u^2);

  l3 = (6u+6u^2)/(1+u+u^2);

  EVlist = {-N[l1],-N[l2],-N[l3]}; (* IMPORTANT: Reverse the signs of the Eigenvalues, because we go to Big Bang, i.e. t goes to MINUS Infinity *)

  PositiveEV = Select[EVlist,#>0 &];

  NegativeEV = Select[EVlist,#<0 &];

  N9= -Min[NegativeEV];

  n9= -Max[NegativeEV];

  m9= Min[PositiveEV];

  M9= Max[PositiveEV];

  beta9= Ceiling[(N9+k(M9+n9))/n9];

  alpha9 = Ceiling[(M9+beta9(N9+m9))/m9];

  Print["m=",m," alpha= ",alpha9," beta=",beta9,"  k1=",k1,"  k2=",k2 ,"  k3=",k3];

  ] 

(*************************************************************************************************************)

(* 2nd For-Loop, out of three, for the 3 different possible forms of the continued fraction with period 3 *)

(*************************************************************************************************************)

(* Now start for u=[m,c,a,b,...] and m=1...b *)

Print["For u=[m,c,a,b,...] and m=1...b"]

For[m=1,m<b+1,m++,

  c0 = m^2+m*a+m^2*c*a-c*m-b*m-b*a-a*b*c*m-1;

  c1= a*b*c+b+c-a-2*m-2*m*c*a;

  c2= 1+c*a;

  k1=c0-c1+c2;

  k2=c0;

  k3=c2;

  u= FromContinuedFraction[{m,{c,a,b}}];

  l1 = (-6u)/(1+u+u^2);

  l2 = (6+6u)/(1+u+u^2);

  l3 = (6u+6u^2)/(1+u+u^2);

  EVlist = {-N[l1],-N[l2],-N[l3]}; (* IMPORTANT: Reverse the signs of the Eigenvalues, because we go to Big Bang, i.e. t goes to MINUS Infinity *)

  PositiveEV = Select[EVlist,#>0 &];

  NegativeEV = Select[EVlist,#<0 &];

  N9= -Min[NegativeEV];

  n9= -Max[NegativeEV];

  m9= Min[PositiveEV];

  M9= Max[PositiveEV];

  beta9= Ceiling[(N9+k(M9+n9))/n9];

  alpha9 = Ceiling[(M9+beta9(N9+m9))/m9];

  Print["m=",m," alpha= ",alpha9," beta=",beta9,"  k1=",k1,"  k2=",k2 ,"  k3=",k3];

  ] 

(*************************************************************************************************************)

(* 3rd For-Loop, out of three, for the 3 different possible forms of the continued fraction with period 3 *)

(*************************************************************************************************************)

(* Now start for u=[m,a,b,c,...] and m=1...c *)

Print["For u=[m,a,b,c,...] and m=1...c"]

For[m=1,m<c+1,m++,

  c0 = m^2+m*b+m^2*a*b-a*m-c*m-c*b-a*b*c*m-1;

  c1= a*b*c+c+a-b-2*m-2*m*a*b;

  c2= 1+a*b;

  k1=c0-c1+c2;

  k2=c0;

  k3=c2;

  u= FromContinuedFraction[{m,{a,b,c}}];

  l1 = (-6u)/(1+u+u^2);

  l2 = (6+6u)/(1+u+u^2);

  l3 = (6u+6u^2)/(1+u+u^2);

  EVlist = {-N[l1],-N[l2],-N[l3]}; (* IMPORTANT: Reverse the signs of the Eigenvalues, because we go to Big Bang, i.e. t goes to MINUS Infinity *)

  PositiveEV = Select[EVlist,#>0 &];

  NegativeEV = Select[EVlist,#<0 &];

  N9= -Min[NegativeEV];

  n9= -Max[NegativeEV];

  m9= Min[PositiveEV];

  M9= Max[PositiveEV];

  beta9= Ceiling[(N9+k(M9+n9))/n9];

  alpha9 = Ceiling[(M9+beta9(N9+m9))/m9];

  Print["m=",m," alpha= ",alpha9," beta=",beta9,"  k1=",k1,"  k2=",k2 ,"  k3=",k3];

    ]
