There is an involution on NCSym which I will refer to as omega?2.
omega2( P[A] ) = (-1)(|A]-\ell(A)) P[A]

This 1s likely to be the analogue of the involution omega on Sym (see
Rosas/Sagan)

On Sym - omega and the antipode are very related so I compute here
also

antipode(omega2(*)) in hopes of seeing a pattern

Note: we know the action of omega2 on the P-basis and we do not know the action of the antipode on any
basis

=l Data of omega2 on X-basis

> for i from 1 to 6 do
print (Omega (X[ {{seq(j,j=1..i)}}]1) = ToX(ToM(omega2 (X[
{{seqa(j,j=1..1)}}1))));

od;
QX)) =Xy

QXy1, 21 = -Xgq1, 233 -2 Xyq23, (11
QX 1,2, 31) = X, 2,3 T2 X g2y, 1,3 T2 X, 2,3 T2 X g, 2, 31 T 0 X3y, g2y, (1))

QX q1,2,3, 411 =0 Xy, 11,3y, (413 =2 X3y, 11,2, 433 - 0 Xqq2y, 13, 3, 4}
-26 X3y, 23, (13, 43 "2 XKqq, 23, 3,43 O Xyg3y, (1, 2,40 -2 X1, 3y, 2,4
“2Xqq1,2, 3, 4y T 0 X3y, 21, (1, 4 2 X2, 3y, (1, 43 7 2 X qqy, 12,3, 43 - 2 X2y, 11, 3, 4
X1, 2,3, 41 -0 X1y, 2,33, 1433 O XKy, 23, 35, 4

QX11,2,3,4,50) T 0 Xyq2y, (4, 11,3, 533 T 26 Xyqay, 11,3y, 443, (533 T 20 Xyqay, {1y, 14, 43, 513
TOXyay, 11y, 12,4, 50 T2 X2, 4, 41,3, 50 TOXqu3y, (1, 2,43, 453 T2 X443, 43, 41,2, 51
TO6 Xy, 3y, 41, (1,5 T 20 X oy, 1y, 3,43, 153 T O X1, 23, (41, 13, 51
26 Xy3y, 123, {13, 44, 533 T 20 X3y, 23, 141, 11, 5 T2 X (41,33, 42, 4,53
TOX, 2y, 3,41, 5 T2 Xy, 2,45, 3,50 T2 X 1,2, 3,43, 453 T O X g1, 2, 33, 44,51
TO Xy, 13,41, (1,51 O Xy, 12,41, 13,51 T2 X1, 2,3y, (4,53 T 26 Xyg3y, 1y, 12, 43, 53
TOXyoy, 41,4y, 3,5 T2 X1, 4, 42,3, 51 TO X3y, 21, 41, 4,53 T X (41, 2,3, 4, 53
TOX, 3y, 42,41, 53 TOXy3y, 2.4 11,51 T O Xy, 2,3y, 14,51 T2 X4y, 11,2, 3, 51
T26 Xy, 12,33, 43, 153 T 20 X3y, 23, 11, 43, 151y T O X2y, (1, 3}, 44, 51
26 Xy, 11y, (41, 42,53 T O X2, 3, (1, 4, 153y T 190 Xyu3y 2, 41y, 4y, 151
T2X2,3,4, 11,5 TOX 1,3y, 14y, 2,50 T2 X (42,33, (1, 4,53 T O Xqquy, 12,3, 43, 51
TOX gy, 13,41, 42,5 YO X2y, 11,3, 43, 151y T2 X3y, 1,2, 4,53 T 26 Xyqu, 23, 433, 14, (533
TOX 3y, 11,41, 42,5 YO X3y, 4y, (1,2, 51 T2 X2y, 41,3, 4,53 T O Xyq2y, (1, 13, 4,53
TOX g, 2,3, 4y, 51 T OX iy, 14y, 23,50 T2 X1, 3,43, 2,51 T2 X1y, 12,3, 4,50
T2 X441, 23, 43, 4,53

Q(X(1,2,3, 4,5 611 =-0X(q1, 43, {6}, 2,3, 533 - 26 X3y, (43, {6}, {1, 2, 5}}
=26 X433, (13, 14, 6}, 42,501 -2 X 42,33, {1, 4, 5,613 - 0 Xyqay, (1,2, 3, 6}, {5}
-6 X121, 43, 4,63, {1, 533~ 20 Xyq1, 23, (3}, {6}, {4, 531 20 Xy3y, {1, 4}, (6}, (2, 5})




-6 X411, 2,3, 4, (6}, {5y ~20 Xy3y, (13, 143, 42,5, 633 "2 X (41,2, 3, 4}, {5, 6}

-150X 43y, 123, 141, (1,63, (533 0 Xq42, 3,43, (1, 63, (513 - 20 X1y, 42, 43, 3, 6}, {5))
-6 Xq2, (1,63, 13, 4,51 726 X(q1, 31, 42, 43, {6}, {533 T2 Xq2,3, 6}, {1, 4, 53}

=26 Xqq1y, 42,35, 14, 63, (533 T 20 Xqq1, 23, 44y, (63, 13, 533 " 20 X3y, 12, 4}, {1, 6}, {5}}
S0 X1y, 2,33, 44,5, 60 T2 Xy, 3,41, 12,5, 60 T X441,2,3, 4,5, 6 T 0 Xyi3y, 2, 63, {1, 4, 51
-0 X1, 23, 4, 63, 43,543 720 Xqq1y, 12,33, (61, 14, 533 T O Xy, 16}, 12,3, 4, 53}

~6 X2y, (13, 13,4,5, 64 "0 Xqqay, (63, (1,2,3, 511 "2 X (3,43, (1,2, 5, 6}
~2X411,2,3, 6}, {4, 53} " 20 X3y, 113, 42, 43, 45, 633 O X123, (4,63, 11,3, 53

“O Xy, 43, 2,63, 43,54 "0 X g2y, (1,3, 61, 14, 533 - 20 X3y, 143, {1, 2, 6}, {5}}

“6 Xy, 3y, 2,43, 45,643 T 0 X g1, 3y, 44y, 2,5, 633~ 190 Xy3y 2y, (1, 4y, 6, 1513
-6 X 411,35, 14,63, 12, 51y ~ 20 Xyq2y, 441, 11,63, 13,531 "2 X (41,2, 3,4, 5, 6}

26 Xqpoy, (13, (6}, (3,4, 53 T 20 Xyq, 23, 43}, 44, 63, (51 "0 Xq3), 42, 4, 63, {1, 53}

- 150Xy, 11y, 14, (63, 12,5 -0 X i1, 2,43, (63, 13, 533 - 190 X3y, g1y, 141, 12, 63, {53}
“O Xy, (2,46 43,51 T2 X (41,41, 42, 3,5, 6 T 0 X1, 2,43, 43, 63, {5})

-0 X 12,35, 163, {1, 4,513 " O Xy, (1,43, 12,5, 633 " 20 Xqq2y, (13, (3,4, 63, (51

26 Xy, (43, {63, (1,3, 513 - 190X oy 11,33, 14y, (6}, 1533 - 20 Xyq21, 11, 33, 14, 6}, {5}}
26 Xy3y, 423, 41, (1,5, 643 ~ 20 Xqu3y, 21, 41, 43, 45, 633 T O Xy31, 11, 63, 12, 4, 53}
-26 X412, 33, 443, (6}, {1, 53 T2 Xyq1y, 12,3, 4,5, 633 7 26 Xqq2, 33, 44y, (1,6}, {513

-0 X341, 42,6y, 1,51 "0 X3y, (1,2, 4,63, 1531 - O X143y, 11, 2, 63, 14, 5}

-6 X421, 41,33, 14,5, 60 T2 X4y, 11,2, 3,5, 6 - 20 X2y, (43, (1,3, 6}, {5}}

=26 X 41,33, 143, 42, 6, (533 T 20 Xyq3y, (21, (63, 41, 4, 53y T 0 Xqq2, 33, {1, 4, (5, 63}
S0 X1y, 3,4, 6, 12,50 T 0 Xqq2, 43, (1, 63, 43,531 O Xyq1y, (2,3, 4,63, (5}

"2 X442,3, 4,6}, {1, 51} " 20 Xyq2, 31, 11,43, {6}, {533 " 20 X1}, 13, 4}, 12, 6}, {5}}

-0 X4y, 12,3, 63, 41,51 720 Xqqoy 11,3y, (63, 14, 53 T O Xy, 12,3, 43, (5, 6})

-0 X 11,21, 33, 44,5, 603 ~ 20 Xy3y, 21, 44, 63, (1,53 "0 X 41,3y, (2,4, 63, (513

-6 X2y, 141, 11, 3,5, 60 "2 X (41,3, 63, (2,4, 53}~ 20 X3y, (1, 2, 43, {6}, {5}}

“6 X3, 43, 46, (1,2,50 "0 X1y, (3,43, 12,5, 601 T2 Xy(1, 2,4}, 13,5, 6}

-6 X412,3,43, 16}, {1, 513 "0 Xy2, 33, 143, (1, 5, 633 ~ 20 Xyq1y, (2, 4, {6}, 13, 533

“26 Xy3y, (1, 45, 42, 63, (5 T 0 X3y, 23, (1, 4,5, 631 T2 Xy, 6}, (2,3, 4, 53}

~26 Xy3y, (23, {1, 6%, 14, 5 T2 X (42, 4,63, {1, 3, 533 T 20 X3y, (13, 12, 6}, {4, 53}

-26 X123, 43, 43, {6}, {1, 53 " 20 Xyq2y, 3,43, 41, 63, (5 ~ O Xq3), (4,63, (1,2, 53}
-0 X3y, (13, 12,4, 5,603 ~ 20 Xy3y, g4y, (1,63, 12,533 720 X1, 33, (44, (63, 42, 53}
-0 X2, 43, (6}, (1,3, 513 ~ 20 Xqq1y, (4, (6}, 42,3, 531 T O Xq21, 11,3, 43, (5, 6}}

~6 X1, 3,41, 163, 12,51 T 0 X (41,3, 43, (2,63, (533 T 20 X1y, 12, 3, 43, (63, {5})

“2 X460, 41,2,3, 51 "2 X3}, {1, 2,4, 5,603 ~ 0 Xy3,43, 11,2, 6}, {5}}

“6 X2, 4y, 41,3, 60, (51 T2 X442, 3,43, (1,5, 6} "0 X1}, 12,43, 13,5, 6}

“6Xy3y, 4y 11, 2,560 - 190X oy vy, 43,43, 463, 1533 T2 K43, 4, 60, {1, 2,53}

-6 X 412,35, 14, 63, {1, 513 ~ 20 Xyq1y, (41, 42, 63, 13,533 ~ 0 X1, 23, {6}, (3.4, 53

“2 X421, 41, 3,4, 5,63 - DO X1y, 12,35, 141, 163, 151 "2 X2, 65, (1,3, 4, 533

“O X34y, (1,63, 42,50 "0 Xqq2y, 3,43, 41,5, 633 T 0 X1, 2, 31, {6}, {4, 53}

=26 X 1oy, (1, 43, {6}, 13, 533 T 20 Xyqu, 23, 443, 43, 63, (53 -0 Xqq2y, (6}, 11,3, 4, 53}
2 X411, 2,6}, 43, 4,53 720 Xgq1y, 44y, 42, 3,63, 533 " O Xyq1, 3, 63, 12, 4, 51

"2 X2, 43, 41,3, 5,63 - 20 Xqq1y, (3, 43, 63, 12, 533 - 190 Xgy3y, 21, (13, 14, 63, 510
-6 X4q1,2,35, 14, 63, (513 T 20 Xyq3y, (2, 43, (63, {1, 533 " 20 X3y, (43, 12,6}, {1, 53}



=26 X123, (1,3, 43, {6}, (53 T 20 Xyq2y, (1,43, 43, 63, (51 "0 Xy, (1,4, 13,5, 63}
“2X41,2,35, 14,5, 64 720 Xqq3y, 21, 11, 4,63, 1513 0 Xqq1, 23, (3,4, 63, {5))

- 150X 3y, 423, (13, (6}, 14, 53y - 1082 Xyu3y or 41y, 4y, t63, 533 20 Xy, 23, (3, 43, {6}, (5}
-6 X113, 42, 3,63, 4, 51y~ 20 Xy, (13, 44, 63, 13, 533 - 190 Xgqay, 11y, 144, 63, 13, 533
-2 X163, 1, 2,3, 4,53 ~ 26 Xgqoy, 13, 443, 3,5, 633 -0 Xy43y, (63, 11,2, 4, 51

26 Xy, (43, 3, 6%, {1, 513 "0 X 41y, 4,63, 42,3, 531 T O Xy, 12, 63, 41,3, 53}

“O X1, 43, 42,3, 60, (51 "0 X4y, (1,6}, 42,3, 53 T2 X (1,3}, (2,4, 5, 6}

-26 Xyy3y, 23, (13, 14,5, 63 - 10 Xyq1 23, 433, 43, 161, 153 - O Xy, 23, 143, 3,5, 63}
“2X11,2,3, 4,63, 53 "0 X 42,3, (1,4, 63, (53 O X443y, (1,4, 63, 12,5}

“0 Xy, (1, 2,6 43,50 T2 X (41, 4,63, 12,3, 53 T 0 X (1,3}, 12, 63, 14, 53}

26 Xqy3y, (13, (63, 12,4, 53 T O Xqq2y, 11,3, 4,63, 531 - 0 Xq1y, 143, 42, 3,5, 6}

-6 X3y, 42,43, 41,5, 613 ~ 20 Xyq2y, (13, 13, 63, 14, 533 - 190 Xqqay g1y, (4, 3,63, 453
=26 Xy11,2, 33, 443, {6}, (513 T 20 Xqu3y, (11, 42, 4,63, (533 "0 Xqq2, 43, 3,63, {1, 53}
~6 X4y, 3,63, 11,2, 50 "2 Xy, 3, 4,63, 12, 533 T 20 Xyq2y, (13, 43, 43, {5, 6}

“2 X411, 2,4, 63, (3,51 "0 X1, 2,33, 441, 15, 631 T O Kyq1y, (2,63, 13, 4, 5}

-6 X2, (1, 4,63, 43,513 720 Xqq1y, (41, 43, 61, 42, 531 T O Xyq1y, 13, 63, 42, 4, 53}

26 Xy, 41,35, 141, 45,603 "0 X g1, 23, 43, 61, 14, 53 T O Xyq1, 23, 3,43, (5, 6})

-6 X123, 43,63, {1, 4,5y ~ 150 Xy3y, g2y, 13, 443, 45,603 T O Xqq1, 43, 43, 63, 42, 53
-6 X 12,35, (1,63, 14, 51y - 190 Xy3y, 411, 12, 41, 163, 4533 - 20 X1, 23, 3}, 141, 45, 6})
-6 X3, (1, 2,43, 45,643 - 190X yy3y o1, 44y, 63, (1, 533~ 20 X1y, 12, 33, 143, 5, 6))
“2 X413, 61, (1,2, 4,53 -0 X4y, 11,3, 6}, 12, 533

> for i from 1 to 4 do
for A in mylasp(i) do
print (Omega (X[A]) = ToX(ToM(omega2(X[A]))));
od;
od;

QX3 = X1y
QX 2y, (13 = X2y, ap
QX g1, 239 = -Xgq1, 23 -2 X2y, 1y
QX 3y, 23, (3) = X3y, 23, (133
QX 2y, (1,339 =Xy, 1,333 -2 X3, 23, (1))
QX 1y, 2,309 =X, 2,33 -2 X6, 23, (1))
QX 1,23, 33 =X 23, 333 -2 X406, 23, (1)
QX 1, 2,330 = X1, 2,3 T2 X2y, 1,3 T2 X, 2,3 Y2 X, 23, 3y T O X3y, 23, (1))
QX 3y, 23, (13, 43 = X433, 20 (13, 4
QX 35, 123, (1,439 =2 X433, 20, (1, 143 - X3, 23, 114
QX 3y, (13, 2.4 =2 X3y, (23, (13, 49 X6 (10, 2,40
QX 2y, (13, 3,49 = X2y, (13, 3,433 72 X403y, 423, (13, (4

QX g2y, (1,3}, (41D = X2y, (1,3} (41 -2 X3y, 20, (1, 4



QX gy, 2,3}, 1) =2 X3y, 21, (3, @ - Xy, 2,30, 43

QX g1, 23, 33, (41D =2 X3y, 20, 41y, 4 - X1, 23, 31, 141

QX g2y, (1,3, 40 =2 X2y, (1,35, 4 T2 X2y, 1y, 3,40 T O X3y, (21, (1), (4

T2Xq3y, 21, 41,40 T X2y, (0,3, 41

QX 1y, 2.3, ) =2 X2y, (13, 3,4 T 0 X3y, 23, (13, 4 T2 X3y, (1), (2,40

X, 42,3,4 T2 Xy, 12,3y, 4

QXyg2, 33, (1, ) =4 Xy3y, 20, 0y, 4 T2 X3y, 21 (40 T X2, 3, 1, 4

F2X4q, 12,3}, 41

QX 1,33, 2,40 =2 X2y, 1,3, 4 TAXq3y, 21, (1, @ T2 X3y, 1, (2, 4
T X1, 3, 12, 43

QX 1,23, 3,4 =2 X2y, 1y, 3,40 T4 X3y 21y, @ T X2, 6304n
T2X4q1, 21, 33, 41

QX 3y, (1,2, ) = X3y, 1, 2,41 TO X3y, (21, 13, 141y T2 X3y, (1), 12, 41
T2 X3y, 20 (1,4 T2 X0, 23, 3, (41

QX g1, 2,33, () =2 X2, (1,35, 4 T 0 X3y, 23, a1y, @ T X 2,3, 4
T2 X4, 12,3y, 4 T2 X, 21, (33 (4

QX g1, 2,3, 41 = -0 Xqq2y, 41,33, 411 -2 X3y, (1,2, 413 -0 X2y, (1, 43,41

=26 X3y, q23, (13, 441 - 2 X1, 23, 3,41 -0 Xy3y, (1, 12, 40 - 2 X1, 3y, (2, 43
-2 X4q1, 2,30, 141 -0 X3y, g2, 1,4y -2 X2, 3y, (14 - 2 X, 42,3, 41 -2 X2y, (1,3, 4

- X1, 2,3, 44 -0 Xy, (2,31, 141y - 0 X g1, 2y, 3y, 4

N
=l omega2 on the M-basis

> for i from 1 to 6 do
print (Omega (M[{{seq(j,j=1..i)}}]) =
ToM(omega2 (M[{{seq(j,j=1..i)}}1)));
od;
QM g1y =My

QM 1,21 =My, 2y
QM 1,2, 31) =M, 2,3y
QM (1, 2,3, 41)) =M1, 2, 3,41}
QM (1, 2,3,4,50) =M1, 2,3, 4,51
QM 11,2, 3,4,5 60 =-M(1,2,3, 4,5 6}

> for i from 1 to 5 do
for A in mylasp(i) do
print (Omega (M[A]) = ToM(omega2(M[A])));
od;
od;




QM 1) =My
QM o1, (13) =My, 13y T2 Myqn, oy
QM 1, 23) =-Myq1, 21

QM g3y, 23, (13 =My, 21, 1y P2 My 2y, 33y FOM g 231 T2 Mgy, 2,31
T2Myoy (1,3

QM 23, 41,33 =2 My, 2,35 - My, 13y

QM i1y, 2,33 =2 My, 2,3 - My, 2,3y

QM 11,23, 33 = Mg 23, 333 -2 Mg 2,3y
QM 1, 2,33) =M1, 2, 31y

QM g3y, 23, (13, (41 =2 Mgy, 1,33, 44y TOMygay g1, 2,4 T2 Mgy 42,3y, 4
T2Myg 23, 33, 4y TOMyq, 2,3, g4y T Mgy, 23, 1y 14y TO My 11,34y
TOMygny, 2,3, 45 TAMy2 3y, 1,45 T2 My, g2y, (1,40 TAM 3y, 12,4y
TAM 0y, 3,40 T 24 My 23,4 T2 My g, g2, 4 T2 Mgy, 1, 3,43

QM 3y, (23, (1, 41) T2 My, (1, 2,45 -0 My 2,3 41 - My, 23, (1,43 -2 My, 33, 41, 41
-2Myoy 1,3, 43

QM 3y, (13, 2. 41) =2 My, (12,43 -0 My 2,3 41 - My 1, 2,43 -2 Mg, 3y, 2,4
-2Myy, (2, 3, 43

QM 2y, (13, 3,410 =My, 1y, 3,41 -2 Mg, 23, 3,41 -0 M1, 2,3, 45 -2 My, (2,3, 4
-2Mioy 11,3, 43

QM 2y, (1,3}, (1) =2 My 2,33, 43 -0 My 2,3 41 - Mygoy (1,33, 141 -2 My, 3y, 2,4
“2Myoy 1,3, 43

QM 1y, (2,33, (1) =2 My 2,33, 43 - O My 2,3 41 - My, 2,33, 143 -2 My 33, 41,40
-2Myiny, 2,3, 43

QM g1, 23, 33, (1) =My 23, 33, (41 -2 M1, 2,33, a3 -2 Mgy 12,43 -2 Mg 2y, 3,4
-6Myiy 2 3 41

QM oy, 13,40 =2 Mg 2.3, 45 P My 1,34
QM 1y, 25,40 =2 My 2.3, 45 P Mgy, 2,34
QM 2,35, 1,43 =2 My 2.3, 45 P My 5y 1,4
QM g1 33, 2,49 =2 M 23,4 T M5y, 2, 43
QM 11,23, 3,40 =M1, 23, 3,43 T2 Mg 2,3,4p
QM 3y, 1 2,40) =My, 12,4 T2 Mg 0,34
QM 11, 2,33, 143 =M1, 2,3y, 43 T2 Mg 2,34
QM 1, 2,3, 41)=-M 1, 2,3, 41
QM 135, 23, (13, 43, 53 =4 My 3y, (1,43, 153 YO My 2y, 14,5 T A Mgy 34, 11 sy



TAM 3y, 2,4, 5 TOMypy, 23,4, 151 TAMyy, (2,3, 14,51 T24 Mg 2,3, 43, (5
T2Mysy, 2, 1, 14,5 T 24 Mgy 2,45 TAMy 3y, 14y, 1, 5y

TAMy, 2,4, 3,51 T12My 3 4y sy TAM 3y, 4y, 2,5 T2 Mg, 12, 3,4, 53
TI2Myp 4y, 41,3, 51 TOMyay 112,43, 453 T4 M1 23, 3,43, 53

T2Myy, 2,30 43, 053 T2 Mg,y 3y, 44y, sy T 12 Myggs a2, s

TAMyoy, 1,3y, 44,5 TAM sy 2,43, 11,51 TOMsy 1,2, 5 T 12 My 2,3, 44,51
TAMy 2y, 33, 44,5 TOM 1 2,3y, 4y, 151 T2 Mygay, 1y, 3, 4, (5)

T2Mypoy, 4, 3,50 T 12 My 2,45, 3,5 TAM g 23, 4y, 3,51

TAMy, 3,4, 02,55 TOM oy a4y 13,51 TOMy, 4, 12,3, 5 T120Myg 03 4,5y
T2Myay, 1y, 2,43, 50 TOM a1y, 2,4, 5 T24 My (13,4, 5

TI2Myg, 3y, 42,4, 50 TAMyoy 1,4, 3,5 T2 Mgy, g2y, 41,43, (53

T2 My, g1y, 44, 42,55 T2 Mgy, )3y, a4y, 15 T My, 23, (g, 43, (5

TIZMygr 0y, 3,450 T2 My gy, 2,3, 510 T2 Mgy oy, 4, 01, s T 24 Mgy 1, 2,3, 5
TOMypy (13,43, 51y T I2Myp 3y, q1,4, 5 TAMyEy 1,4 2,55 TO My, 1y, 3,4, 5
T12Myy, 3,43, 2,51

QM g3y, 23, (13, 14, 53) =2 M3y 21, (14,50 -2 My, 2,33, 4,5 - Mysy, 2, @)
“O My g1, 2,4, 5 "My, 2,34, 51 -2 Mgy 13y, 4,55 - O Mg, 2,3, 14,51
“2Myg, 2y, 33, 14,50 23 Mg 2,3,4, 51 -2 Mygsy g, 42, 4,55 - O My (1,3, 4,51
“AMyg 3y 2,45 My, 2y, 13,4, 51 - A Mg 3y 1,4, 55 -2 Mgy, 1y, 3,4, 5

QM g3y, 23, (41, (1, 53) =2 M3y 21, (1,45 -2 My, 3,43, 0,51 - O My, (1,2, 4, 53
“2My, 3y, 4, (1,5 O My 3,43, 11,5 -4 Mgge, 4y, 41,3, 55 -4 My 4y, g1, 2,50
“2Mygsy 2,43, 41,53 "2 Mygsy gy, (12,50 2 Mgy, 4y, 11, 3,53 24 Mygn, 2,3, 4, 53
“O My 13,4, 5 " Mygsy, 21, 4, 11,5 O Mgy, 1, 2,3, 5 - My, 3y, 41,4, 53

QM g3y, 1y, (41, (2,530 =0 Myg3y (1,2, 4,51 -2 Myq, 3y, 44y, 12,51 - O My, (2,3, 4,533
“AMyg 4y, 2,5 "2 Myay, 4y, 12,5 T2 Mgy, 3,43, 2,50 -2 Mg, 4, 12,3, 50
"24Myyy 2,34, 51 -2 My gy, q2,4, 50 -4 Mg 3y, 2,4, 55 - Mgy, 1y, 443, 2,5
“4My 4y 2,3, 5 "0 Mygay, 12,3, 51 -2 My 1,4, 2,51 - O Mg 3,4, g2, 5

QM oy, 1y, (41, 3,530 =2 My, 2,43, 3,50 O My, 2,3, 4,51 -4 My 4y, 41,3, 5
“Mypy, 4y, 3,53 - O Mg, 2,45, 3,53 -2 Mg 2y, 4y, 13,51 -2 Mgy, 4y, 41,3, 51
“2Mypy, g4y, (2,3, 53 724 Mg, 2,34, 51 - O My 113,455 -2 Mygay g1, 4y, 3,533
“4My oy 3,45 AMygL 4y, 42,351 "0 Mgy 12,3, 55 -2 Mgy, 1y, 3,4, 5

QM g3y, 423, (1,43, (53 T2 My 3y, 41,4, (533 -2 Mygsy, 2, (1,45 -0 My, 2,3, 43, (53
“6Myy g1, 2,45 "2 Myay, g1, 2,45, 53y -t M1, 2,43, 3,51 - 24 Mg, 2,3, 4,51

“OMyy 13,4, 5 "2 My 4y, 350 "My 2, L4, 53 O Mg 4, 12,3, 51
“2Myy 13,43, (53 4 Myg2, 3y, (1,45 "2 My g4y, 2050 -t Mg 3,4, 2,5y

QM g3y, 1y, 12,43 153 T2 Mg, 3y, 2,4, 53 -2 Mgy, 2,3, 45, 153 - O Mg, 2,3, 43, (53
“6Myay g1, 2,45 "2 Mgy, 2,43, 13,5 "4 M2, 3,45, (1,53 - O My, (2,3, 4,51
“OMyp 4y 1,3, 5 "2 My 2,45 15 T2 My 2,4, (1, 5y A Mg, 2,4, 3,5
“24Mypy 2,34, 50 - My 2,04, 53 T2 My, g, 2,45 T My 8y, 12, 4,53

QM (23, (13, 3,41, (53D =2 My 3,43, (1,51 -2 Mgy, (2,3, 43, (53 -0 My 2,3, 43, (53
“AMyn 34y s - O My, 2,3,4, 51 -2 Mg 2y, 3,43, (51 - O Mygs 4y, (1,2, 53




“Myoy 304 51 -2 Mg, 3,43, 2,50 724 Mg, 2,34, 53 -0 Moy 113,04, 53
-AMy 2y, 3,450 "2 My, 113,43, 51 -2 Moy 1y, 3,450 -4 My 3,4, (2,51

QM oy, 41,33, (4, 153) T2 Myq, 3y, 42,43, (513 - O Mg, 2,3, 43, (53 -2 My 3y, 44y, 2, 53
“4My 4y, 13,5 -2 Moy, 1,3y, 44,5 A Mg 2,3y, 4,51 -2 Mg, 2,33, 4y, (5
“2Mypay gy, 11,3, 53 724 Mg, 2,34, 51 - O Moy 413,453 -6 Mgy 3y (2,4, 51
“Miypoy 1,3y, @y, 53 - O Mgy, 12,3, 53 -2 My 41,343, (53 A My 3,43, 12,51

QM 1y, 42,33, 443, 1530 =2 My 3y, 1,4, 151 -2 My, (2,3, 45, 15 -2 My, (2,33, 14, 51
“OMyn 2,345, (513 "2 M2, 3y, g4y, 11,5 T4 M2, 3,4y, (1,53 - O My, (2,3, 4,51
“Myy, 2,33, 44y, 53 "4 Mg, 2,3y, 44,53 2 Mg, 2,3y, 44y, 153 2 Mg, @, 12,3, 50
“24Mypy,2,3,4, 51 -4 Mg gy, 2,3, 55 - O Mpggy g1, 2,3, 5 -6 Mo, 3y 41,4, 53

QM gy1, 23, (33, (43, 153) =0 My, 2,3, 43, (51 - OMysy (1,2,4, 553 -2 Mygsy, g1, 2,43, {533
“2My 2y, 3,43 050 My 2, 35 4 53 MUy 4, 2,5 -2 Mgy, 4y, g1, 2, 51
“AMyg 3y, 44,51 T2 My 2y, 3y, 44,5 T2 Mg 2,3y, 4, 15 A Mg 2,4, 3,5y
“2Mygi 2y, g4y, 43,53 24 Mg, 2,34, 51 - O Mg 0y 3,4, 53 - O Mgy g1, 2,3, 51

QM 3y, (23, (14,53 =0 M1 23,4 513 T2Mygsy 10,4, 51 P M3y 123, 41,4, 53
T2Myg, 3y, (1,4, 50 T2 My (1, 3,4, 53

QM) 1y, 2,451 =0 Mg, 23,451 T2 Mgy 12,450 T My, 1, 2,451
T2Mu sy, 2,450 T2 My, 23,4, 53

QM oy, (13, 3.4,51) =0 M1 2.3, 4 513 T My 1y, 3,4, 5 T2 Mg 2, (3,4, 53
T2Mygy, (2,34, 50 T2 My (1, 3,4, 53

QM (12, (1,3}, 14,51 =2 Myqr 2,33, 44,51 TOM 234,533 P Mgy 11,3y, 14, 53
T2My 3y, 42,4, 50 T2 Moy (13,4, 51

QM i1y, 2,31, 4,530 =2 Mg, 2,30, 44,51 T OMy 25,451 T My, 2,31, 44,5
T2Mun 3y, 1,450 2 My, 23,4, 53

QM (41,23, 33, 14, 51D = Mg, 23, 33, 4,50 T2 M1, 2,33, 4,55 TOM 23,4, 53
T2Mygsy g1, 2,4, 50 T2Myq, 2y, 3,4, 51

QM (12, 443, (1,3, 51D =2 My, (1,2,3, 51 TOMq1, 2,3, 4,531 T Moy 14y, 41,3, 53
T2Myo 4y, (1,3, 50 T2 My (13,4, 53

QM 1y, 4y, 23,51 =2 My, (1,2,3, 51 TOM g 23,4, 51 P My g4y, (2,3, 53
F2Myg 4y 2,3, 50 T2 Mgy, (2, 3,4, 50

QM i3y, (2,43, (1,51 = Myg3y (2,43, (1,503 T2 My 3,43, 1,5 T2 My 4y, 41,3, 53
TOMyy, 234 511 T2M 3y 1.2 4 51

QM 2y, 3,43, (1,53 =2 Myz a3, 1,2, 50 TOMq 234,51 P Moy 13,43, (1, 53
T2My, 343, (1,50 T2 My, (1, 3,4, 53

QM 12,33, 4y, (1,51 T2 Mgy, 12,351 T OMyq 23,4 53 My 3y, g4y, 41 sy
T2Me s sy T 2Myzsy L4y

QM 3y, (1,43, 2,51 = Myg3y, 1,4y, 2.5 P2 My 3,4, 2,50 T2 Mg 4y, (2,3, 53
TOMyy 234 511 T2M 3y 1,2 4 51



QM 1y, 3,4}, 12,51 =2 Myz 43, 1,2, 51 TOM g,
T2Myg 3,4y, 02,50 T2 My, (2, 3,4, 51
QM (41, 33, (4}, 12,51 =2 My, 1,2, 3,513 TO My,
T2Myg, 3,43, 2,50 T2 My 3y, 2,4, 50
QM 12y, (1,4}, 3,51 =2 Myq1 2,43, 3,513 TOM
T2Myg 4y, 2,3, 50 T2 Moy (13,4, 50
QM 1y, (2,4}, 3,51 =2 My, 2,43, (3,51 TOM
T2Myo 4y, (1,3, 50 T2 My, (2, 3,4, 53
QM (41,23, 43, 3,53 = Mg, 23, 43, 3,533 T2 Mg
oMy 23,4 510 T2My1 21, (3,4, 51
QM i3y, 443, (1,2, 51D = M3y, g4y, 1, 2,533 T2 My,
TOMyy 234 510 T2My3y 1,24, 51
QM 12y, (1,3, 41, (53 =2Myq1, 2,3, 43, (513 TOM g,
T2Myg, 3,43, 2,50 T2 My, (1, 3,4, 53

QM 1y, (2,3, 41, (53 =2 Myq1, 2,3, 43, (513 TOM
T2Myo 3 4y, (s T2 My, (23,4, 53

QM (2,33, (1,43, (53 =2Myq1, 2,3, 43, (513 TOM g,
T2Myg, 4y, 02,3, 50 T2 My 3y, (1,4, 53
QM (41,33, (2,41, 153 =2 Myq1, 2,3, 43, (513 TOM gy,
T2Myp 4y, 1,3, 50 T2 Mg, 3y, 2,4, 51
QM 41,23, 3,41, 153 = Myq1, 23, 3,43, 1513 T2 My
TOMy1,2 34 511 T2M 1 21 (3,4 51
QM i3y, (1,2, 43, (53 = M3y, (1, 2,43, (533 T2 My
FOMyy 234 510 T2My3y (1,24, 51
QM (41, 2,33, (41, 153 =M1, 2,33, 14, 533 T2 Myq,
t2Mygy, 2,31, 14,50 TOM g 23 4 51

QM 0y 1,3,4, 50)=2My o

QM i1y, 12,3,4,51) =2 Mg, 2,
QM 31, (1,4,51) =2 Mg, 2,
QM 11,33, 12,4, 5)) =2 Mg o,
QM 11, 23, 3,4, 5)) =2 My 2,
QM 31, (1,2,4,51)=-2M g 2,

QM 1, 2, 33, 4,
QM 2, 43, (1,3, 53) = -My2 4,

QM 1, 43, (2, 3,510 = My, 4y,

sip =My, 2,3y, 4,

2,3, 4,51 "My, (3,43, (2,51
2,3,4, 50 T My, 3y, 4, 12,50
2,3, 4,50 "My (1,43, 3, 53

2,3, 4,51 T M1y, (2,43, 3, 531

L2,4), 3,50 T2 Mgy g1, 2,3, 5

4y, 0,2,5 T2 My 1,23, 53
2,3.4,50 TMygy 11,3, 4, 51
2,3,4, 5 T My, 2,34, 53
2,3.4, 50 T My, 33, 1,4, 51

2,3, 4,51 "My, 3y, (2, 43, (51

02,345, 51 T2My a4y 41,2, 51

02,3, 45, 451 T2 Mg 2 4, 43, 5

2,3, 43, {51 T2 My 1,23, 53

34,50 "My (1,3, 4,51

3,4, 55 Mgy, 2,3, 4,51}
.51}
. SH)
. 5h)
» 5}}

.54

3,4,5) "My 31 41,4

3,4,5 "My 31, 12,4

3, 4,50 My, 23, 3,
3, 4,50 M3y, 1,2,

sip -2 My, 2,3,

o

(1,3,500 - 2My 2 3,

o

.54

2,3,500"2Myg 03 4 51

n



QM 5 3 43, (1,55 =My 3,45, (1,53 -2 M1, 2,3, 4, 513
QM 41 3 43, 2,55 =My, 3,45, 2,513 -2 M1, 2,3, 4, 513
QM 4y, 11,2,3,50) =My, 1,235 -2Myg1, 2,3, 4,513
QM 11, 2,43, 3,50 =My, 2,43, 3,50 -2 M1, 2,3, 4,51y
QM3 41, (1,2, 500 = M3 4, (1,2,50 -2 M1, 2,3, 4, 51
QM (1, 2,3, 41, (53) =-Myi1,2,3 43, 531 -2 M1, 2,3, 4,51}

QM (1, 2,3, 4,50) =M1, 2 3, 4, 53

[>

=l omega2(antipode(*)) on X-basis

> for i from 1 to 5 do

print (Omega(S(X[{{seq(j,j=1..i)}}1)) =
ToX (ToM(omega2 (antipode (X[ {{seq(j,j=1..1)}}1)))));
od;

QX131 =Xy
QX g1, 20)) =X 1, 21
QX 1, 2,31 = X1, 2,311 -2 Xy, 1,30 F X, 2030 X, 23, 31

QX 1, 2,3, 41 = -0 Xyqay, (1,3}, 141y T2 X3y, (1, 2,41 -4 Xqq, 23, 3,40 - 0 X3y, (1), (2, 43
F2X4q, 3, 42,40 72 X1, 2,33, (4 TO X3y, 2, (1,4 T2 X423, 41,4
“2 Xy, 23,4 T2 X g2 3,4 Xy 2,34 T O Xy 2,3y, 4

QX 1,2, 3,4, 511 =0 Xy, g4y, (1,3, 53y - 1 Xy, 1,3y, 14, o533 - 1 Xqqay, g1, 440, 13, 533
TOX3y, 13, 2,4, 50 "2 Xqq2,43, 41,3, 51 TO X3y, (1, 2,43, 451 -2 X3, 4, (1,2, 513
-6 X 12,3y, g4y, (1,51 T 1A X gy, 3,43 53 T 24 X g1, 23, 14, 13,5
- X3y, 23, (1), 14,50 720 X3y, 20, 4y, 11, 5 - 2 X, 3y, 12,04, 50 21 Xy 2, 3,4y, (51
“2 X1, 2,43, 43,50 T3 Xy, 2,343, 451 -0 Xy, 23, 33, 1451 -0 Xy, 13, 4, (1, 5)
TOXy, 2,43, 13,53 T8 Xy, 2,3, (4,51 -0 X3y, 113, 12, 43, 153 -0 Xy, (1, 4, 3, 51
"2 Xy, 4y, 42,3, 50 "0 X3y, 2y, (1,4, 51 - X1, 2,3, 4,51 T 9 Xq1, 3y, 12, 43, (53
-6 Xy g2 4, 11,5 2 X, g2, 3y, 44, 50 -2 X ey, 11, 2,3, 5 T 14 X, 2,3y, (44, 151
39K 3y, 21, (1,43, 153 T 24 X2y, 1,3y, 44,50 39 Kyg3y, g, 4, 42,5
TOX2, 3y, 41,43, 53 T2 X442, 3,4, (1,51 -0 X1, 3y, 4y, (2,51 "2 X (42,33, {1, 4,53}
~16 Xy, 42,3, 43, 15 PO Xy, 13,43, 12,5 O X2y, (1,3, 45, (51 -2 X 43y, (1,2, 4, 53}
- X (41,23, 33, (4), 51 "0 X3y, (1, 4, 12,50 T O X3y, 44y, 11,2, 5 -2 X2y, 41,3, 4, 5
“ X2y, 11y, 304,53 7 X001, 2,3%, 44y, 53 T O Xy, 4y, 203,50 72 X (41,3, 43, 42, 50
T3IXpy, 123,450 T8 X 41,23, 43, 4,533

> for i from 1 to 4 do
for A in mylasp(i) do
print (S(Omega(X[A])) = ToX(ToM(antipode (omega2(X[A])))));
od;
od;




SQX 1)) =Xy
SOQX 2y, (13 = X2, 113
SQX g1, 200 = Xyy1, 233
SQX 431, 23, (13 = Xy, 23, (1)
SQX 123, 11,33 = Xy, 11,333 - Xy, 2,333 - X, 23, 63
SQX 1y, 2,33 = X1, 23, 333
SQX 11,23, 33 = Xy, 2,33
SQX 1, 2,330 = Xpqn 2,333 -2 X2y, 03y F Xy, 208 T X2, 6
SQX 13y, (23, 113, (43) = X3, 23, (1, 14

S(QX 33, 121, 11, 431 =2 Xygay, 1,33, 141 T Xqq2n, 1y, 3,401 -2 X3y, (13, 12, 43
T Xqiy 2 L a4y T2 X, 203 4 T X2 33 én

SQX 3y, 113, 2,400 = X2y, (1,33, @ T X, 208, @ T XL 2y 60, 4
SQX 12y, (13, 3, 40) = X1, 23, 33, (4

SQX 23, 41,3y, 433)) = Xy, (13, 3,4 - X3y, (1, 204 T X, 2,33, @)
SQX 1y, 12,33, 43)) = Xy, 2,33, 143
SQX 1, 23, 33, 143)) = X2y, (13, 3,4

SQX 23, 11,3, 43 = 2 X g2y, (1, 3}, 141y -2 Xyqay, 1), 3,4 T4 Xy, L 2,40
FXqqn, 2,38 41y -2 Xy g2y (L an T X, 203,41 - X2 1,304 - X, 2,30, (43
- X1, 23, (31, (43}
S(QX 1y, 12,3, 41 = 2 X g2y, (1, 33, 4y T Xqqn, 2,3, 4 - Xy, 2,30 41 - X, 23, (33 (43
SQX 2, 33, 11, 431 = 2 Xyqay, (1,33, 14y T Xqq2n, 11, 3,40 T2 X1, 23, 3, 43
F2Xq3y, 1y, (2,40 7 2 X3y, 20 1, 4 - X2, 3y, (1, 4 -4 X, 2,3, 4
X1, 21, {3, {41}

SQX 1, 33, 12,43 = Xygay, 13, 3,40 T2 X4, 20, 3,040 - X1, 33, 2,41 -2 X4, 2,3y, 4h
T X1, 21, {31, {41}

S(QX g1, 21, 3, 43)) = X1, 23, (3, 41}

SIQX 3y, 11,2, 43 = 4 X2y, (1,33, 41y - X430, (1, 2,43 - Xy, 13, 3043 T2 X430, 1y, (2,4
TXqq, 2,38, 4y -2 Xy, g2y (4 T X, 203,40 - X, 2,30 4 -2 X, 2y, 3y, 4
S(QX (1, 2,33, 141 = Xy, (13, 3,40 T2 X3y, 2,040 T Xy 203,040 - Xy, 2,3, 4
SIQX 1, 2,3, 43 = -6 Xygoy (1,33, 14 T2 Xy3y, (12,40 -4 X1, 23, 3,4 - 0 Xy3y, (1), 2,41
F2Xqq, 3y, 42,40 -2 X1, 2,33, (4 TO X3y, 2, (1,4 T2 X2, 3, 41,4
“2Xqny, 2,3, 4 T2 X g2 3,4 T Xy 2,3, 4 T O Xy 2,3y, 4




=l omega2(antipode(*)) on the M-basis

> for i from 1 to 5 do

print (Omega(S(M[{{seq(j,j=1..i)}}1)) =
ToM(omega2 (antipode (M[{{seq(]j,j=1..i)}}1))));
od;

QEM 1)) =My,
QM 1, 21 =M1 2y,
QM (1, 2,31 =-M 1,2, 31
QM (12,3, 43)) =M1 2 3 4
QM (41,2, 3,4, 51)=-M(1,2 3,4 51

> for i from 1 to 4 do
for A in mylasp(i) do
print (S (Omega(M[A])) = ToM(antipode(omega2(M[A]))));
od;
od;

SQM (133 = -M gy
SQ@M 23, 113 =My, 1y
S(QM (1, 211)) =My o1
SQ@M 33, 123, (13)) = My, @3, 0y P My, 2.3 T M2y, 6y -2 Mg, sy
SQM 12y, 1,330 =My 1,3y - My, 203 "My 2y, 6y

SQ@M 1y, 12,33 =My, 23, 33
SQM 1, 23, (333 =My, 12,3y

S(QM (1,2, 33)) =-M 41 2 31

SQM 3y, 23, 13, ) =AMy 1,3y, 1431 -2 Mygsy, 1,2, 45 -4 Mgy, 12,33, 4y
“2Mypy 2y, 3y, 44y T2 Mg 2,3y ey T My 2, 1 4 -2 Mgy, 11,3, 43
T2Myuy, 2,3, 43 "6 My 3y, g1, 4 TOMyp 3y g2 45 T4 Mgy 1, 2,4y
-2Mypy, 1y, 13,41

SQM 3y, 23, (1, 4 =2 Moy 1,3y, 4y T Mgy, g1, 2,40 T2 Mg, 12,33, 4
TMgn, 2y, 3y, 4y Mg 2,3y, @ T My 34 oMy, 23,4 My 3y, 1,4
TMyay, g2 0,4 -4 Mgy, 2,4 -2 Mgy, 2, 4 T My, 1, 13,4y

SQM 3y, (13, 12, 41 =2 M3y g1, 2,43 - Mg 2,33, 4 - My, 23, 3,41 - My, 1,3y, 4
-Myy, 1,34 T My 2y, 3y, 4 T Mg, 2,3y, 4 T My 3, L 4

S(QM 2y, (13, 3, 41 = -Mygny, 2,3, 41 T Moy 1,3, 41 T My 2y, 3, 14 - My, 2,33, 4
TMygy 1,2, 43

SQM 23, (1,33, (a1 =My, 2.3, 41 - My, 23, 3,43 - My, g, 2,43 -Mysy, (1,2, 43
Moy, 304 T My, 2,03, @ T My 3y, L4 T2 My 3,4




SQM 1y, (2,33, a1 =2 Myqn, 23, 3,41 "My, 2,30, 4 T2 My 3y 1,4

SQM (1,23, 33, 1a1)) = Mygay, 1y, 3,41 T My, (13,40 - My, 2,3, 4 T My, 1,2, 40
-My1, 2, 33, 43

SQM 2y, 11,3, 43 = My, 13,45 "M, 23,45 T Mg, 2,3y, 14y
S(QM (13, (2,3, 41 =M1 2 3y, an
SQM 2,33, 11, 43 = My, 3y, 1,43 F2Mgn 0y, 3,41
SQM 1,33, 12, 49 = My 3y, 2,45 F2Mgn 0y, 3,4
SQM 1,23, 3,4 =My 23, 3,4
SQM 35, 1,2, 4 = Mgy 1, 2,43 "M, 203,43 My, 2,3, 14y
SQM 1, 2,33, (43 =My, 23,4

S(QM 41, 2,3, 43) =M1, 2 3 41



