PBVWReduce [W[1] = RM];

PBWReduce [We_11 : = RMel;

PBWReduce [W[e_, nore__]] : = e %% PBWReduce[Wnore]];

PBWReduce [expr_]1 /; (Head[expr] =!=W := Expand[
expr /. wW_W:=» PBWReduce[w]

1
Unpr ot ect [NonCommrut ati veMul tiply];
a_ *x 0 :=0;
a_ ** (C_?NunberQ=xb_) := c (a*xb);
X_ %% (C_a *Yy_) = C (X#*%xVY);
a_ *x b_Plus := (a*+#) & /@ b;
Oxxa_ := 0
(c_?NunberQ = b_) *xa_ := c (bxxa);
(C_a * X_)**x y_ 1= C (X**VY);
a Plus *» b_ := (#*xb) & /@ a;

WIWL___ ] #% WIW2___] = Wwl, w2];

e E »» W[] : = RMe];

e E »» RM] : = RMe];

e E xx RMf_E, nore__ ] /; OderedQ[{e, f}] := RWMe, f, nore];

Ela_, i _, J_]1 »» RWE[b_, k_, | _1, nore_ 1 /; a>b :=
E[b, k, 11 %% (E[a, i, ]] *»* RMnore]);

Ela_, i_, j_1+** RWE[a_, k_, I _1, more___1 /; (i >k || (i =k & j >1)) := Plus[
E[a, k, I'] ** (E[a, i, ]] *» RMnore]),
KroneckerDel ta[j, k] E[a, i, | ] »» R\Mnore],

-KroneckerDeltali, | ] E[a, k, ] ** RMnore]
b[i]_, Y_1 1= X*%y -y %% X;
Sh[o, 1_1 := {
{I, {}, Range[l ]}
1N
Shik_, 0] := {
{k, Range[kl, {}}

1
Shik_, I _1 := Sh[k, I'] = Join[
Replace[Sh[k -1, I]1+1, {n_, {is__}, js_} » {n, {1, is}, js}, {1}1,
Repl ace[Sh[k, | -11+1, {n_, is_, {js___3}} =» {n, is, {1, js}}, {1}1,
Replace[Sh[k -1, | -11+1, {n_, {is___}, {is___3}} » {n, {1, is}, {1, jsi}}, {131
1;
(SIK_1WL_W »% (S[I _1wW2_W := Total [
(
S[#[[1]1] NonComut ativeMultiply[
wl /. ¢
Ela_, i_, j_1 = E[a, #[[2, i]], #[[2, j111,
afi_, j_1 = a[#[[2, i1], #[[2, j1]1]
1.
w2 /. {
Ela_, i_, j_1 = E[a, #[[3, i]1]1, #[I[3, j111,
afi_, j_1 = a[#[[3, i11, #[I[3, j11]
}
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) & /@ Shik, |]
1;
Act [as_List, expr_] := expr /. E[a_, ij__1 = E[as[[a]], i]];
PBWReduce [S[2] WMe[1, 2, 1], e[2, 1, 2], e[l, 2, 1], e[3, 1, 2]1]1]
RWMe[l, 2, 1], e[l, 2, 1], e[2, 1, 2], e[3, 1, 2]] S[2]

r =Plus|
1/2S[1] WMEI[1L, 1, 1], E[2, 1, 111,
S[2] a[l, 2] WMEIL, 1, 11, E[2, 2, 2]],
-S[271 a[l, 21 WE[2, 1, 1], E[1, 2, 2]],
S[2]1 WE[1, 2, 11, E[2, 1, 2]1]
1
CYBE[r _] : = PBWReduce [Pl us[
b[Act [{1, 2}, r], Act[{1, 3}, r]1l,
b[Act [{1, 2}, r], Act[{2, 3}, r11,
b[Act [{1, 3}, r], Act[{2, 3}, r]]
11; CYBE[r]

0

PBWReduce [W[E[2, 6, 7], E[1, 4, 2], E[1, 2, 3111

RMel[l, 4, 3], e[2, 6, 7]] +RMe[l, 2, 3], e[l, 4, 2], e[2, 6, 7]]
PBWReduce [WLE[1, 2, 3], E[1, 2, 41]]

RWMel[l, 2, 3], e[l, 2, 4]]

PBWReduce [WLE[2, 1, 3], E[1, 3, 4]]]

RWel[l, 3, 4], e[2, 1, 3]]

Sh[2, 3]
{{5, {1, 2}, {3, 4, 53}, {5 (1, 3}, {2 S
{5, {1, 4}, {2, 3, 53}, {5 ({1, 5}, {2 413,

{4, {1, 4}, {2, 3, 41}, {4, {1, 3}, {2,
{5, {2, 3}, {1, 4, 5}}, {5 {2, 4}, {1,
{4, {2, 4}, {1, 38, 43}, {4, {2, 3}, {1, 413}, {5, {3, 4}, {1, 511,
{5, {3, 5}, {1, 2, 43}, {4, {3, 4}, {1, 4313}, {5, {4, 5}, {1, 2, 3}},
{4, {3, 4}, {1, 2, 3}}, {4, {2, 3}, {1, 2, 4}}, {4, {2, 4}, {1, 2, 3}},
{3, {2, 3}, {1, 2, 3}}, {4 {1, 2}, {1, 3, 4}}, {4, {1, 3}, {1, 2, 4}},
{4, {1, 4}, {1, 2, 33}, {3, {1, 3}, {1, 2, 3}}, {3, {1, 2}, {1, 2, 3}}}

41}, {4, {1, 2}, {2, 3, 4},
51}, {5 {2, 5}, {1, 3, 4}},
2,

N oW www s

%sm Well, 1, 1], e[2, 1, 1]] +a[l, 2] S[2] We[l, 1, 1], e[2, 2, 2]] +
S[2] Well, 2, 1], e[2, 1, 2]] -a[l, 2] S[2] We[2, 1, 1], e[1, 2, 2]]

X =S[2]af[l, 21 WME[1, 1, 21]

a[l, 2] S[2] Wel[l, 1, 2]]
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PBWReduce[b[Act [{1}, X], r]1 + b[Act [{2}, X], r]]

1
Ea[l, 2] RMe(l, 1, 1], e[2, 1, 2]]S[2] +a[l, 2]2RWe[l, 1, 1], e[2, 1, 2]] S[2] -
a[l, 2] RMe[l, 1, 2], e[2, 1, 1]]S[2] -a[l, 2]°RMe[l, 1, 2], e[2, 1, 1]] S[2] +
a[l, 2] RWel[l, 1, 2], e[2, 2, 2]1S[2] -a[l, 2]2RWe[l, 1, 2], e[2, 2, 2]] S[2] -

a[l, 2] RWe[l, 2, 2], e[2, 1, 2]] S[2] +a[l, 2]°RWe[l, 2, 2], e[2, 1, 2]] S[2] +

NI NIPRPN]PR

a[l, 2] RWe(l, 1, 2], e[2, 2, 3]]S[3] -2a[l, 2]2RMe([1, 1, 3], e[2, 2, 2]] S[3] +
2a(l, 2]°RWel[l, 2, 2], e[2, 1, 3]]S[3] -a[l, 2] RWe([l, 2, 3], e[2, 1, 2]] S[3]



