Pensieve Header: The U(12D) program, extending U(12D)-PolyTime.nb (“ GSeries’ version, aborted).

| 2DRules = {
uplft__ . 1, rgt___1w=-uflft, rgtl,
uplft__ , s ", s ™, rgt___ 1=uflft, s™™ rgt],
m
ugl ft__, y"—, x™, rgt___] :»Z(—n)kBi nonial [m kJuflft, x™*m y" rgt],
k=0
url ft_ , py™, px™, rgt___ 1 s-uflft, px™ py", rgtl,
upl ft_ , x"—, px™, rgt__ 1= uflft, px™ x", rgt],
n
uglft_, x"—, py™, rgt__ ] :-»Z(-m)kBi nomi al [n, k] u[lft, py™ x*" rgt],
k=0
uflft___, y™, px™, rgt__JT=ullft, px™ y", rgt],
upl ft__ , y™—, py™, rgt___ 1=
Mn[mn]
Bi noni al [n, k] Binomial [m klktu[lft, px¥, py™k, y"* rgt]
k=0
Quter [u[#l, #2] -u[#2, #1]1 & {pX, pY, X, ¥}, {pX, pYy, X, y}1 //. |12DRules // Expand //
Mat ri xForm
0 0 0 0

0 0 ulpy] -ufpx]
0 -ulpy] 0 ufyl

0 wufpx] -ufly] 0

ufy”"3, x, x, py"2, px~41 //. 12DRules // Expand

54 u[px® y| +25u[px?, py? y3]| +96u[px® py, y?] -36u[px® X, y|+6u[px® x? y

10 u[px*, py?,

Unpr ot ect [NonConmrut at i
Oxx_ = 0;
_*»*x0 = 0;

(c_?NunberQ = a_) »x b_ :

x, y3| +u[px*, py? x2 y3| -48u[px5 py, x, y?| +6u[px® py, X3

]_
2 yZ}
veMul tiply];

Expand[c » (a*xb)];

a_ %% (C_7?NunmberQ % b_) := Expand[Cc %= (a **b)];
a Plus *»xb_ := (# »x b) & /@ a;
a_ *x b _Plus := (a »%x ##t) & /@ b;

Tr{ml_, nm2_, nB_, mi_}]*+xT[{nl_, n2_, n3_, nd4_}] : = Expand[
ulpx"m, py” n2, x~nB8, y*m4, px~nl, py~n2, x"n3, y*n4] //. |2DRul es
] /. ut_u = T[Exponent [Ti mes ee ut, #] & /@ {px, py, X, Y}I;

Tt1 ] »+= T[t2__ ] :=
{cc, tt},
Distribute[

Modul e[

OT ee MapThread [T[#1] #+ T[#2] & {{t1}, {t2}}]

] /. ot _OT = (
cc=1; tt =T[];
Repl ace[ot, c_. *
ccxFlatten[tt]
)

t_T = (cc *x=c; AppendTo[tt, t1;), {1}1;



2| U(I2D)-Program-110815.nb

T[{2, 1, 3, 4}] #»+T[{1, 1, 0, 1}]
“T[{3, 2,0, 5}]+3T[{3, 2, 1, 5}] -3T[{3, 2, 2, 5}]+T[{3, 2, 3, 5}] +4T[{4, 1, 3, 4}]
T[{2, 1, 3, 4}, {0, 0, 0, 1}] #*T[{1, 1, 0, 1}, {0, 0, 1, 0}]

T({3, 2, 0, 5}, {0, 0, O, 1}]-T[{3, 2, 0, 5}, {0, 0,1, 1}7-3T[¢(3, 2, 1, 53, {0, 0,0, 1}7] +
3T[({3, 2, 1, 5}, {0, 0, 1, 1}]+3T[{(3, 2, 2, 5}, {0, 0, O, 1}] -
3T[({3, 2, 2, 5}, {0, 0,1, 1}]-T[{(3, 2, 3, 5}, {0, 0,0, 1}]+T[{3, 2, 3, 5}, {0, 0,1, 1}] -
4T[{4, 1, 3, 4}, {0, 0, 0, 1}]+4T[{4, 1, 3, 4}, {0, 0, 1, 1}]
MakeGSeries[m Integer, t_T] := Mdule[

{a, d},

a = GSeries ee Tabl e[0, {m+1}];

d = Plus ee Take[Pluseet, 27;

Iffd<m a[[d+1]] =t];

a

1
MakeGCSeries[mInteger, a_] :=a /. t_T =» MakeCSeries[m t];
a_GSeries + b_GSeries *: =

GCSeries ee Table[a[[m]]+b[[m]], {m 1, Mn[Length[a], Length[b]1}];
a GSeries x b _GSeries := GSeries ee Tabl e[

Sum[a[[k +1]] *»*b[[m-k +11], {k, O, m}],

{m 0, MnJ[Length[a], Length[b]] -1}
1

MakeGSeries[7, T[{3, 2, 2, 5}, {0, 0, O, 1}1]
GSeries[0, 0, 0, O, O, T[{3, 2, 2, 5}, {0, O, O, 1}], O, 0]
VakeGSeries[7, T[{2, 1, 3, 4}1 *=T[{1, 1, 0, 1}1]

-CSeries[0, 0, 0, 0, O, T[{3, 2, 0, 5}], 0, O] +
3GSeries[0, 0, 0, 0, O, T[{3, 2, 1, 5}], 0, 0] -
3GSeries[0, 0, 0, 0, O, T[{3, 2, 2, 5}], 0, 0] +
CSeries[0, 0, 0, 0, O, T[{3, 2, 3, 5}], 0, 0] +4CSeries[0, 0, 0O, O, O, T[{4, 1, 3, 4}], 0, 0]

MakeGSeries[7, T[{1, 0, 0, 0}]]

0
0

GSeries[0O, T[{1, O, O, 0}], O, O, O, O, O, O]
MakeGSeries[7, T[{2, 1, 3, 4}] »=T[{1, 1, 0, 1}]] »* MakeGSeries[7, T[{1, 0, 0, 0}]]

-GSeries[0, 0, 0,0, 0,0, T[{4, 2, 0, 5}], O] +
3GSeries] 0, T({4, 2, 1, 5}], 0] -
3GSeries] 0, T[{4, 2, 2, 5}], 0] +
GSeries[0, 0, 0, 0, 0, 0, T[{4, 2, 3, 5}], 0] +4GSeries[0, 0, 0, 0, 0, 0, T[{5, 1, 3, 4}], O]

0, 0, 0, 0, 0O,
0, 0, 0, 0, 0O,

GExp[n_I nteger, d_Integer, expr_] := Mdul e[
{total, term Kk},
term = MakeGSeries[d, TeeTable[{0, O, O, 0}, {n}11;
term+ Sum[
term= Expand [t er m#*expr / k1,
{k, d}
]



