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Pensieve header: Verifying the “Big G Lemmas”.

Implementing g

e /: €= 0;

PBWRule = {u->1, c > 2, w- 3};

B[Uec, Uew] = - (B[Uew, U@c] = U@ew);
B[Ueu, Uec] = - (B[Uec, Ueu] = U@u);
B[Uew, Ueu] = - (B[Ueu, Uew] =bU[] -

2elec);

UWI[L_ __,x ", r___]:= UU[L, Sequence@eTable[x, {n}], rl;

WIL ,1,r ] := UU[L, rl;
UU[] =U[]; UWULL , r ] :=U[L] **UU

[rl;

Ui [&]1 := & /. {b>b;, u U :» Replace[u, x_ = x;, 1]1};

B[X_J x_1= H

BIU[(x_ )i 1, UL(v_)i 11 :=B[U[xi], U[y:]] = U;[B[U@x, Uey]];

BIU[(x_)i 1, UL[(W_); 11 /5 i=t=7 :=
B[x ,V ] = X%xyY -y *%xX;

0;
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x_ <y :=0rderedQ[{x, y} /. PBWRule]; x <y :=!OrderedQ[{y, x} /. PBWRule];

Simp[& ] := Collect[s, _U, Expand];

Unprotect [NonCommutativeMultiply];
NonCommutativeMultiply[x ] := x;
Oxx _=_*%x0=0;

X_#*#%*U[] t=x; U[] **x_ 1= Xx;
(a_*x_U) »* (b_ *y_U) := If[ab ===

(_%x U) *xy_ := Simp[a (x**y)]; X_*% (a_»y U) := Simp[a (x**V)];
(X_Plus) #*xy_ := (#*xy) & /@ x; x_#» (y_Plus) := (x*+#) & /@ y;

If[x<y, Ulx, yl, ULy, x] +B[Uex, Uey]];
ULX_] »* ULyl , yy 1 := If[x <y1, U[x, y1, yy]l, (Uex«xUeyl) xxUeyy];

U[x_ ] **xU[y_]

@, 0, Simp[ab (x*xy)]1;

U[xx__, xn_]**xU[yy ] := U@xx** (Uexn xxU@yy) ;

U[L , x ", r | :=U[L, Sequence @@ Table[x, {n}], rl;

urt__ ,1,r_ 1 :=U[L, rl;

O[n_, poly_, specs___] := Module[{vs, us},

vs = Joinee (First /@ {specs});

us = Joinee ({specs} /. (L_->s_) = (L/.x_; »x5));

Total [

CoefficientRules [NormaleSeries[poly, {a, @, n}], vs] /. (p_—»c_) =» cUlee (us")

]
]
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Testing g

LBasis[n_Integer] := LBasis[Range([n]];
LBasis[S_] := DeleteCases[9] @
Module[{i, j, k, 1}, SortBy[(# /. {e »2,c_>2,u >2,w_ -2, U- Times}) &] [
Union@Flatten[{{U[], e U[]},
Table[{Ue@c;, Ue@u;, Uew;, e Uec;, e U@u;, elUe@w;}, {i, S}],
Table[{U[ui, wij], e U[ui, W],
eUeeSorte{ci, c;}, eU[uj, c;], eU[cCi, W51}, {i, s}, {3, S}1,
Table[{eU[uj, Ci, W¢], eUe@eSorte {u;, uj, w¢}, eleesorte{u;, wj, Wel},
{i, s}, {3, S}, {k, S}1,
Table[e U@@Sor‘t@{ui.v uj: Wi s Wl}: {iJ S}J {JJ S}J {k) S}: {lJ S}] }]

1]

bas = LBasis[2];
Table[B[x, y] +B[y, x], {x, bas}, {y, bas}] // Flatten // Union

{e}

bas = LBasis[2]; Timing[
Table[
{x, y, z} = xyz;
SimP[B[B[X, yl, z] +B[B[y, z], x] +B[B[z, x], y11,
{xyz, Subsets[bas, {3}]}
] // Flatten // Union

1
(29.5156, {0})

Testing the Big go/g9) Lemmas

1. ¢ Relations (of go/g1).

With[{n = 18}, Simp|

O[n, eh (Yca+/3u°), {Co, Up} —)0] == O[n, eh (7C°+ebyﬁu°), {Ug, Co} —)0]

1]

True

With[{n = 18}, Simp|

O[n: eh (7c9+h[3wa), {Wo, Co} ~ 0] == [n) eﬁ (chﬁemﬁwe)) {Cos Wo} — 0]

1]

True

2. The Weyl Relations (of go)
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With[{n = 18}, Simp|
O[n, eh (awo+[3ue), {We, ue}—>0] ==<D[n, eh (—haﬁbe+awo+/3ue), {Uo, we}_)a] /. €>0

1]

True

3. The Emergence of v (in go)

With[{n =10, v = (1+abe6) '}, Simp|
O[n, et "B, (W, Up, Uz} » @] =0[n, e e Al {u), Wy, Up} @] /. €0

]]

True
4. Reversing a quadratic (in go)

With[{n =10, v = (1+abes) '}, Simp|
O[n: ehéuowe, {Wo, Ug} —)0] = ‘D[n.v vehvéuewa’ {Ue, Wo} —)0] /. €0

]]

True
5. The main (Aoyog) relation (of g1)

1
A== (vby (-28%-4aB6v-o?B* v +a? 8> Vi Wz +4 5% VUgWg (5 + BV +aSVWg) +
2

&2 v2us (B> +4BSwe+36°W5)) +2 (2Co (5+aBv+abvuwg+SVuUp (B+SEWe)) +
v2 (26+a/3v+a5vw9+6vu9 (B+6we)) (ozw@»fua (B+26we))));
With[{n = 1@}, Simp|
O[n, e*WerBlerdtode / (a5 ha, B>hB, 5> h}, (W, Up} ~ O] ==
O[n, v (1+ € VA) e’ (-be a B+a W+ Ug+S Ug Wp) /.

{vo> (1+bon6)™, asha, B>hB, 5 >06}, {Uo, Co, Wo} > O]
11

True

Al = Total[CoefficientRules[A /. {X_g: X}, {U, C, W}] /.

(p_ »cc_ ) = Simplify[cc] Times ee {u, c, w}”]
2cwa6v+2cu/36v+2cuw62v+%wzazé(2+b6) V34
%u2626(2+b6) VVeuwras® (3+2b6) V3 euwlwp e (3+2b5) v+
%uzwzé3 (4+3b6) v +2c (5+aBfv) +2uws (2+b5) v (6+aBv) +

W o V2 (26+O<Bv) +uBV2 (26+O¢Bv) —%bv (262+4a[56v+o¢252v2>
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Al // TeXForm

-\frac{1}{2} b \nu \left(\alpha ~2 \beta 2 \nu ~2+4 \alpha \beta \delta \nu +2 \delta
A2\right) +\frac{1} {2} \beta 72 \delta \nu "3 u”2 (b \delta +2)+\frac{1}{2} \delta ”*3 \
(3 b \delta +4)+\beta \delta ~2 \nu *3 u”2 w (2 b \delta +3)+\alpha \delta ~2 \nu "3 1|
\delta +3)+2 \delta \nu 2 u w (b \delta +2) (\alpha \beta \nu +\delta )+\frac{1l}{2}
\delta \nu ”*3 w”2 (b \delta +2)+2 c (\alpha \beta \nu +\delta )+2 \beta c \delta \i
\delta ~2 \nu u w+2 \alpha ¢ \delta \nu w+\beta \nu *2 u (\alpha \beta \nu +2 \de
\nu *2 w (\alpha \beta \nu +2 \delta )
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