Pensieve Header: Computationsin the universal enveloping algebra of gl(*), with Emily Cliff and Iva Halacheva.
Unpr ot ect [NonComut ativeMul tiply];

b[E[s_, ij__1, E[t_, kl__11 /; s#t :=0;

b[E[s_, i_, j_1, E[s_, k_, I_11 :=
KroneckerDel taf[j, k] WE[s, i, | 1] -KroneckerDeltali, | ] WE[s, k, j11;
b[_, _al =0;
bl_a, _1 =0;
bl_, _ql =0;
bl_a, _1 =0;

bIX_, Y] :i= X*x%xYy -V %% X,

PBWReduce [W[]] = RWM;
PBWReduce[W[e_, nore___1] := We] »* PBWReduce [W[nDre]];

PBWReduce[expr _]1 : = Expand[expr /. w_W: PBWReduce[w]];
_ %% 0 = 0;

X_ %% (C_?NunmberQxy_) := C (X x%xVY);

X_*x Y_Plus 1= (X*+x#) & /@ vy,

Ox%x_ = 0;

(C_?NunberQ + y_) *xX_ = C (Y **X);

X_Plus #xy_ 1= (#xxy) & /@ X;

WIWL__ 1 %% WIW2__ ] = Wwl, w21;

We_] #+ W[] : = RWMel;

We_] =+ RM] := RWe];

We_ 1 *» RW[f_, more___ 1 /; OrderedQ[{e, f}] := RWMe, f, noreq;
Wle_1 *+ RW[f_, nore___]1 /; !OrderedQ[{e, f}] := Plus]
WIf ] #% (W[e] »« RW[nore]),
ble, f] ** RMnore]
1

Shio, I_1 := {{I, {}, Range[l 1} };
Shk_, 0] := {{k, Range[k], {}}}:

Shik_, I _1 := Shik, I'] = Join][
Replace[Sh[k -1, 11+1, {n_, {is___ 3}, {s___3}} » {n, {1, is}, {js}}, {111,
Repl ace[Sh[k, | -11+1, {n_, {is___ 3}, {Js___}} » {n, {is}, {1, js}}, {131,

Repl ace[Sh[k -1, | -11+1, {n_, {is___}, {js___}} » {n, {1, is}, {1, js}}, {1}]
IN

Relndex [E[s_, i_, j_1, is_List] := E[s, is[[i]], is[[[]]1;
Rel ndex[ali _, j_1, is_List] :=a[is[[i1], isI[[i1]11;
Rel ndex[q[i_, j_1, is_List] :=q[is[[i1], is[[j]11]1;

(S[k_TWL_ W % (S[I _1wW2_W := Total [
(
S[#[[1]1]1]1 NonConmmut ati veMul tiply[
Repl ace[wl, e_ > Relndex[e, #[[2]]1], {1}1,
Repl ace[w2, e_ > Relndex[e, #[[3]1], {1}]
1
) & /@ Shlk, 1]
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1
Act [ss_List, expr_] :=expr /. E[s_, ij__1 = E[ss[[S]], i]];

r =Plus|

1/2S[11 WE[1, 1, 171, E[2, 1, 117,

S[2] Waf[i, 21, E[1, 1, 11, E[2, 2, 2]]1,
-S[2] Wa[1, 21, E[2, 1, 11, E[1, 2, 211,
S[21 WEI1, 2, 11, E[2, 1, 2]]

1:
CYBE[r_] := Plus]

b[Act [{1, 2}, r], Act[{1, 3}, r1],

b[Act [{1, 2}, r], Act[{2, 3}, r1],
b[Act [{1, 3}, r], Act[{2, 3}, r1]
1;

TStar [r_, diag_Diag] := TStar [r, diag] = PBWReduce][

PBWReduce [

NonComut ativeMultiplyee (diag /. ar[sl_, s2_]1 = Act[{sl, s2},
17 {

E[fs_, ij__1 = E[1, ij],

RW - W

}

1
TStar [r_, expr_] : = Expand[expr /. diag_Diag =» TStar [r, diag]l];
TStar [expr_] := TStar [r, expr];

PBVWReduce [S[2] WMe[1, 2, 1], e[2, 1, 2], e[l, 2, 1], e[3, 1, 2]]]
RWell, 2, 1], e[1, 2, 1], e[2, 1, 2], e[3, 1, 2]] S[2]

CYBE[r] // PBWReduce

0

PBVWReduce [WME[2, 6, 7], E[1, 4, 2], E[1, 2, 3]]]

RWell, 4, 3], e[2, 6, 7]] + RWe[l, 2, 3], e[l, 4, 2], e[2, 6, 7]]
PBWReduce [W[E[1, 2, 3], E[1, 2, 4]11]

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

PBVWReduce [WE[2, 1, 3], E[1, 3, 4]1]1]

RWell, 3, 4], e[2, 1, 3]]

Sh[2, 3]

{{5, {1, 2}, {3, 4, 5}}, {5 ({1, 3}, {2, 4, 5}},
{5, {1, 4}, {2, 3, 5}}, {5, {1, 5}, {2, 3, 4}},
{4, {1, 4}, {2, 3, 4}}, {4 (1, 3}, {2, 3, 4}}, {4 {1, 2}, {2, 3, 4}},
{5, {2, 3}, {1, 4, 5}}, {5, {2, 4}, {1, 3, 5}}, {5, {2, 5}, {1, 3, 4},
{4, {2, 43, {1, 3, 4}}, {4 {2, 3}, {1, 3, 4}}, {5 {3, 4}, {1, 2, 5}},
{5, {3, 5}, {1, 2, 4}}, {4, {3, 4}, {1, 2, 4}}, {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, 43, {1, 2, 3}3, {3, {1, 3}, {1, 2, 3}}, {3, {1, 2}, {1, 2, 3}}}
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r

1

— S[11Well, 1, 1], e[2, 1, 1]] +S[2] We[l, 2, 1], e[2, 1, 2]] +

2

ell, 2, 2]]

e[2, 2, 2]] -S[2] Wa[l, 2], e[2, 1, 1],
E[l, 1, 2]]

el[l, 1, 1],

S[2] Wa[l, 2],

S[2] WIq[1, 27,
S[2] Wq[1, 2], e[l, 1, 2]]

X =

ril

X1,

r] + b[Act [{2},

PBWReduce [b[Act [{1}, X],

1
— RWell, 1, 1], e[2, 1, 2], q[1, 2]] S[2] -— RWMe[l, 1, 2], e[2, 1, 1], q[1, 2]] S[2] +

1

2

2
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TStar [Rel s[2]]

{0, 0, 0, 0, 0, 0}
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Rel s[3]

A very large output was generated. Here is a sample of it:

{Diagjar [1, 2], ar [3, 4], ar [5, 6]] +
Diag[ar [1, 2], ar [3, 5], ar[4, 6]] -2Diag[ar [1, 2], ar [3, 6] ar [4, 5]],
Diag[ar [1, 2], ar [3, 4], ar [6, 5]] -Diag[ar [1, 2], ar [3, 5], ar [4, 6]] +
Di ag[ar [1, 2], ar [3, 6], ar [4, 5]] -Diag[ar [1, 2], ar [3, 6], ar [5, 411, <«<117>,
-Diag[ar [3, 2], ar [4, 1], ar [6, 5]] +Diag[ar [3, 2], ar [5, 4], ar [6, 1]] -
Di ag[ar [4, 3], ar[5, 1], ar[6, 2]] +Diag[ar [4, 3], ar [5, 2], ar[6, 1]]}
Show Less || Show More || Show Full Output || Set Size Limit...
TStar [Di ag[ar [1, 3], ar[4, 2111 /. RW[_E, __ 1 =» O
RWaill, 2], e[l, 1, 11, e[, 1, 1]1] S[2] -RWMa][l, 2], e[l, 2, 2], e[l, 2, 2]]S[2] +
RWal[l, 2], e[, 1, 1], e[, 3, 3]] S[3] -RMa][l, 2], e[l, 2, 2], e[1, 3, 3]]S[3] +
RWal[l, 3], e[l, 1, 1], e[, 2, 2]] S[3] -RWMa][l, 3], e[l, 2, 2], e[1, 3, 3]]S[3] +
RWa[2, 3], e[l, 1, 1], e[l, 2, 2]] S[3] -RMa[2, 3], e[l, 1, 1], e[l, 3, 3]] S[3]

Print [TStar [#]] & /@ Rel s[3];

O O O O O O O O O O O O o o o o o o o o o o
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Lengt h[Basi sAArrow[3]]
27
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im=TStar [Basi sAArrow[3]]

A very large output was generated. Here is a sample of it:

{$RWe[l, 1, 1], e[1, 1, 1], e[1, 1, 1], e[1, 1, 1], e[1, 1, 1], e[1, 1, 1]] S[1] -
SRWell, 1, 1], e[1, 1, 2], e[, 2, 1]] S[2] + «<546>> +
6RMe[l, 1, 6], e[l, 2, 5], e[l, 3, 4], e[1, 4, 3], e[l, 5, 2], e[1, 6, 1]] S[6],

<«<25>, «<l1> }

Show Less || Show More || Show Full Output || Set Size Limit...

TargetBasi s = Union[Cases]|
TSt ar [Domai nBasi s = Basi sAArrow[3]] /. c_?NunberQxrw RWxn_S > nxrw,
rw_RWsxn_S,
Infinity
11

A very large output was generated. Here is a sample of it:

(RWell, 1, 1], e[1, 1, 1], e[1, 1, 1], e[1, 1, 1], e[1, 1, 1], e[1, 1, 1]] S[1],
RWe[l, 1, 1]] S[2], <<1961>>,
RWe(l, 1, 6], e[l, 2, 5], e[l, 3, 4], e[1, 4, 3], e[l, 5, 2], e[l, 6, 1]] S[6]}

Show Less || Show More [ Show Full Output || Set Size Limit...

rule = Thread[TargetBasis -» ldentityMatrix[Length[TargetBasis]]]

A very large output was generated. Here is a sample of it:

(RWe[l, 1, 1], e[1, 1, 1], e[1, 1, 1], e[l, 1, 1], e[1, 1, 1], e[l, 1, 1]]S[1] >
{1, 0,0 0,0 0 0000000000000 0000 00 0, 0, «<1910>,
0, 0,0 0000000®00O00000000000000 0 0}, <1963}
Show Less || Show More || Show Full Output || Set Size Limit...
mat = (im /. rule)
A very large output was generated. Here is a sample of it:
{<«<1l>1}
Show Less || Show More [ Show Full Output || Set Size Limit...
Di nensi ons [mat ]
(27, 1964)
mat [[1]]
1 1 1 5 3 5
{7, 6, 0,000090060060860--,0~-—-0090060 -10 -10 00 —-,0 -—,0 2, —,
8 2 2 4 2 4
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2
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3
2

3
, — 3, 3,6, 6,6,3 6, 36,3 6,6,3,36,3 —, 3, 3,3, 3 6,6,

2

3
2

3
-, 66,33 36,3,3,3 —-,3 36,836,383 6,00000 00,0,

2
o, 00000000000 0000000000000000 00,

2

o, 0,000o00o000O00O0000 0000000000000 00000,

o, o0 0000 00000,0o00000®000000000000000Q0,

o, o, 0,0 00000 0o0 0000000000000 00000 00,

_2,
-2,

-2, 0000000000000 000000000n0,

-2, 0,0, 0,
0, 0000600¢00040000.0.00000000000000.0000,

-2, 0, 0,0,0,0 0,0 0,0, 0,

-2, 0000000000000 000 000,

0
o, 0,000 0, 0, 00 0, O, 0O,

, 0000086000 0000¢0000000000000000
-4, 0, 0, 0, 0O,

’

0
0

0
0

1
’

0
0

-4, 0, 0, 0, 0, O,

o, 0, 000000060000 0000000000000 00000,

o, o0, 000000000, 0000000000000000000Q0,

o, o, 0, 0,0 00000o0 0000000000000 00000 00,

0, 00000000000 0000000000000000 00,

-3, 0,0, 00,00, 3, 3, 3,0, 0,

o, 0000000000000 00,8,

-3, 0,0, 3, 0,0,0, 0,0,

-3, 0000600000000 00 3,30,

0, O,

-3, 0,0, 0, 0,0,

-3,

-3, 0 0 0, 000000000, 3,3, 00,

0, 0, 0, O,

-3, 0,0,0, 0 0,00,

-3,

-3, 0, 0, 3,

-3, 00000000 0,0,
, 02000086000 0000000000000000 000

0, 0,
0

0
0

1
’

0
0

3, 6, 6,6,6,6,6, 3 6,6, 3 3 6, 6, 6, 3, 6,6,

3, 3,
6, 6, 3,6, 3, 6, 6,3, 6, 66,36, 3,6,6,3 6,6, 36,3 6,6, 6,00 0 0,0,

0, 00000000000 0000000000000000 00,

o, 0,0 0,0 0, 0, 0 O, O,

o, 0,000o00o000O00O0000 0000000000000 00000,

o, o0 0000 00000,0o00000®000000000000000Q0,

o, o, 0,000 0000O00000O0 0000000000000 0 00,

0, 00000000000 0000000000000000 00,

o, 0,0200o0000O00®00®0000008¢6°6 6,6, 6 66,6, 6 6,6, 6, 6,6, 6}

Mat ri xRank [Tr anspose [nat 1]

27

Thread[{a, b, ¢} -» ldentityMatrix[3]]

a+2b /.

{1, 2, 0}

a, __1=»20

/.

1

— S[11Well, 1, 17, e[2, 1, 1]] +S[2] We[l, 2, 1], e[2, 1, 2]]

Basi sAArrow[4]]

a, ___1 =» 01,

/.

TSt ar [Expand[2r

A very large output was generated. Here is a sample of it:

{«<8457> +384RWe[l, 1, 8], e[l, 2, 7], e[1, 3, 6],

e[l, 4, 5], e[l, 5, 4], e[l, 6, 3], e[, 7, 2], e[l, 8, 1]] S[8],

«137>, RMe[l, 1, 1], e[l, 1, 1], e[1, 1, 1], e[1, 1, 1], e[l, 1, 1],

e(l, 1, 1], e[1l, 1, 1], e[1, 1, 1]] S[1] + «<7193> + «<1>}

Show Less || Show More || Show Full Output || Set Size Limit...




