Pensieve Header: The Alexander blobs program, with conventions following the Chicago ax+b handout of
http://mwww.math.toronto.edu/~drorbn/Ta ks/Chi cago-1009/

For the ArrowRules, see testing at “ AlexanderBlobs-U(12D) Comparison.nb”.
ArrowRul es = {
Diaglhs_, Ift___ , ar[i_, j_1, ar[k_, 1_1, rgt___1 /;

1 OrderedQ[{ar[i, j1, ar[k, 1'1}] = Plus]
Diaglhs, Ift, ar[k, I'1, ar[i, j1, rgt],

Whi ch [

i =k, O,

j =1, Diag[h[i]lhs, Ift, ar[k, I'], rgt]-D ag[h(k]lhs, Ift, ar[i, j1, rotl,
j =k & i =1, (

-Diag[h[i], Ift, arf[j, i1, rgt]l1+D agrh(j1, Ift, arf[i, j1, rgt] -
Diag[h[iJup[j], Ift, rgt] + Diag[h[jJup[i], Ift, rgt]
)

j =k, -Diag[h[i]lhs, Ift, ar[k, I], rgt]+D agrh[k] hs, Ift, arf[i, |1, rgtl,
i =1, -Diag[hl[i]lhs, Ift, ar[k, j1, rgt]+D ag[hf(k]lhs, |ft, ar[i, j1, rogt],
True, O
1
1
1N
| f [Head [$Degr eeSt ack] =!= List, $DegreeStack = {Infinity}];

$ModDegr ee = Fi r st [$Degr eeSt ack];
Set Attri but es [MbdDegr ee, Hol dRest 1;
ModDegree[m , expr_] := Module[{res},
PrependTo [$Degr eeSt ack, $MbdDegree = m];
res = expr;
$Degr eeSt ack = Rest [$Degr eeSt ack];
$ModDegr ee = Fi r st [$Degr eeSt ack];
res
I
Deg[Diag[hs_, ars___1] := Length[{ars}] + Exponent [hs /. h[_] |up[_] - h, h];

Deg[Diag[h[1] up[2]1"2, ar [2, 3]]]

4
Unpr ot ect [NonCommut at i veMul ti ply];
Oxx_ = 0;
_*»*x0 = 0;

(c_? (FreeQ[#, Diag] & = a_) »x b_ :
a_ %% (c_7? (FreeQ[#, Diag] & = b_) :
a Plus *x b_ := (# »x b) & /@ a;
a_ x»x b_Plus := (a *x #) & /@ b;
dl_Diag »+ d2_Diag /; Deg[dl] +Deg[d2] > $ModDegree : = O;
Diag[hsl , arsl___ ] == Diag[hs2_, ars2__ ] :=

Di ag[hsl xhs2, arsl, ars2] //. ArrowRul es;
DIX , V. ] i= X*%xy -y %% X;

rfi_, j_1 :=Dag[l, arfi, jIll;
b[r[1, 21, r[1, 3]1 + b[r[1, 2], r[2, 3]]

Expand[c » (a*xb)];
Expand[c * (a*%b)1;

-Diag[h[1l], ar[2, 3]] +Diag[h[2], ar [1, 3]]
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b[r[1, 21, r[1, 311 + b[r[l, 21, r[2, 3]1] + b[r[1, 371, r[2, 3]]
0
DPower [expr _, p_lnteger] /; p>0 := NonComutativeMultiply ee Tabl e[expr, {p}];

DExp[expr_]1 := Modul e[
{total, term Kk},

k =0;

total = term= Diag[l];
While[term =t= 0,

++k;

total += (term= Expand[termxxexpr /Kk])
1
t ot al
1
ModDegree[7, DExp[r[1, 2]]1]

1
Diag[l] +Diag[l, ar[1, 2]] +5Diag[1, ar (1, 2], ar[1, 277 +

1
— Diag[l, ar[1, 2], ar[1, 2], ar[1, 2]] +
6

1

ZDiag[l, ar [1, 2], ar[1, 2], ar[1, 2], ar[1, 2]] +

1

—— Diag[l, ar[1, 2], ar[1, 2], ar[1, 2], ar[1, 2], ar[1, 2]] +

120

1

7—20Diag[1, ar [1, 2], ar [1, 2], ar[1, 2], ar[1, 2], ar[1, 2], ar[1, 2]]

ModDegree[3, DExp[r[1l, 2]] »*=DExp[r [1, 3]1] #* DExp[r [2, 31]1]

Diag[l] +Diag[l, ar[1, 2]] +D ag[l, ar[1, 3]] +Dag[l, ar [2, 3]] +
1
EDiag[l, ar (1, 2], ar[1, 2]) +Dag[l, ar[1, 2], ar[1, 3]] +Diag[l, ar[1, 2], ar[2, 3]] +

1 1
EDiag[l, ar (1, 3], ar[1, 3]] +Dag[l, ar[1, 3], ar [2, 3]] +5Diag[1, ar [2, 3], ar[2, 3]]

t1l = ModDegree[3, DExp[r[2, 3]] =% DExp[r[1, 311]

Diag[l] +Diag[l1, ar[1, 3]] +Diag[l, ar[2, 3]] -

1
Diag[(h[l], ar[2, 3]] +Diag[h[2], ar[1, 3]] +— Diag[1, ar[1, 3], ar [1, 3]] +
2

1
Diag[l, ar [1, 3], ar [2, 3]] +5Diag[1, ar (2, 3], ar [2, 3]]

ModDegree[3, t1 % DEXp[r [1, 2]]1]

Diag[l] +Diag[l1, ar[l, 2]] +Diag[l, ar[1, 3]] +D ag[l, ar [2, 3]] +
1
ED’ag[l, ar[1, 2], ar[1, 2]] +Diag[l, ar [1, 2], ar[1, 3]] +Diag[l, ar[1, 2], ar[2, 3]] +

1 1
EDiag[l, ar[1, 3], ar[1, 3]] +D ag[l, ar [1, 3], ar[2, 3]] +5Diag[1, ar [2, 3], ar[2, 3]]



ModDegree[7, DExp[r[1, 2]] =+« DExp[r [1, 3]] =% DEXp[r [2, 3]] -

DExp[r [2, 3]] »* DEXp[r [1, 3]] »*» DEXp[r [1, 2]1]]
0

Adjoint [Diaglhs_, ars___ 1] := Times[
hs /. {h[_1 » 1, up[_] =» -1},
(-1)~Length[{ars}],

Reverse[D ag[ars, hs]]
1
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Adj oi nt [expr_] : = Expand[expr /. diag_D ag = Adjoint [diag]];

Cap[Di ag[hs_11 :
Cap[Diag[_, __11 := O;

Cap[expr_] := Expand[expr /. diag_Di ag] = Cap[diag];

(hs /. {_h = 1, _up =» 0}) xDi ag[hs];



