There are several nore open problens related to the research
t hat we have been tal ki ng about over the |ast senester that
remai n unsol ved.

| am providing data for several questions that we would |ike
to know the answer to:
1) What is the coproduct on the X A basis?

(the antipode is a map which serves as sonewhat of a
functional inverse in the Hopf al gebra. Sonetines it
has neaning in other contexts too. For a Hopf al gebra
which is either conmutative or co-conmutative (e.g. NCSym
the anti pode will be an invol ution)

2) What is the antipode on the X A basis?
3) What is the antipode on the P_A basis?
4) What is the antipode on the M A basis?

5) What is the comutative i nage of the X A basis?

=l Looking for a pattern in the coprod X-basis

print(Delta(X {{seq(j,]=1..1) =
tenToX(coprod(X[{{seq(j,j=1..1)}}1)));

od;
A(Xg133) = Xeqapy + XK1y
A(Xi1121y) = X2y — 2 XX 13y Xy ¥ XX(q1,23

A(X(11,2,311) = Xi(1,2,313 3 XXy Xqu2py —3 XX 21 Xgny ¥ XXq1,2,31

+3 Xy XXy 02y F3 XXy Xqay.423)
A(Xi(1,2,3,411) = Xqu 2,341 ~ 4 X3 XXy, 02,031 TXX({1,2,3,41)

4 Xy XXqn 2y, 31y T4 Xy XXqnsy 2y ~4 Xy XXq1231

— 18 XXi(13. 12y Xiqa 121 6 XXq1,23y Xiqap.123 +6 X233 XX(q13,421)

~ A XX g1y Kqanan ey FAXXay Xqney g2y H4 XX 1y Xig13.42.31)

+4 XXy Xz 2y 3 ~4 XX Kquaey 4 X XXa,02.3

=6 XX(11.213 X121
A(X(11,2,3,4511) =75 X1y XX133,041.0233 ~9 Xegapy XXgap, (1,23, (31

r>for i from1l to 5 do
}}g

+5 X1y XX(3,43, {1231 ~O Xqayy XXy (3,41, (213 O Xy XX(2,33, (1,43}

=5 Xgapy XXpqayqan (2.3 9 Xy XX quz 4,021y 9 Xqayy XXgap, (12,31

=5 X1y XXgqay (241,031 O Xy XXq1,2,3,43 9 Xqayy XX(q1,33,.42,41)

=5 X1y XXy (310141 FO Xy XXy, 23,413 O Xqayy XXq1,2,43, (31}

~ 30 XXi¢13.¢21y Xqn3n2ny 10 XXega,233 Koy 23081y 79 XXgqayy X(23,¢33,{1,4})
+5 XXy Xiqn 2,43, 4311 ~O XXqapy Kqan 24,031 ~2 XXy Xigap (1,23, (31)
=5 XX 1133 Kqn 3y a2y TOXXq1yy Xy (231 O XXeqyy Xi(1,3,43, {21}
=5 XX 1133 Kgan (341 {21y FOXXq1y3 Kqap (23411 ~O XXy Xy, {41.{2.31}

+5 XX 1111 Kqnay {241 TO XXy Xz a3, (1233 9 XXq1yy Xq2,31. (1,41

=5 XXy Xiqr2,3,43 70 XXqay, (231 Xiqan (230311 9 XXqayy Ky, (41,421, (31)
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+Xi{1234,5) TXX(1,2,3,45) O Xq1y XXqay, 140230313 10 Xq1,233 XXgqay,¢2.31
+10 X123y XXig1,23, 031 ~10 X233 XXKeqa,2,333 =30 XXgqa,23, ¢33 X(13.423)

+10 XX(1,2,3y Xig13.423y 10 XXiq1,31, 0233 Keqn2y3 730 XXgqa,3y, (233 Xq13.423)

=30 XX(13.12.313 Xigan.q23p ~10 XK1y, 23,313 Xign2y 70 XK1y, 23,313 Xigan.(20
+10 XX¢ 13,121y X233 =30 XXiqay, 0233 Kiqn23, (31 —30 XXq13,¢23y X(q13.42.31)
—10 XX¢1,23y Xig2.33y H10 XXq1, 23y Xiqn.23,0311 +10 XXKeqa,233 Xy (231

+10 XXi(1,23y Xi{133.12})

=In=2 coprod
> for Ain listallsp(2) do
print(Delta(X Al) = tenToX(coprod(X A])));

od;
A(Xg13,0211) =2 XX 13y Xoqayy + Xqan 02y XX g1y, 023
A(Xi1231) = Xqn2p — 2 XX g1y Xigapy ¥ XXq1, 23

=|n=3 coprod

> for Ain listallsp(3) do
dprint(DeIta(X[A]) = tenToX(coprod(X A])));
oa,

A(X(13.¢23.0311) =
3 X1y XXy, g2y 3 XXy Xigan g2y FXqun 2303 FXX (23 (31

A(Xi(1,23,¢311) = Xqn 231 F XXy Xgu 2y FXXn231 Xgay #XXq23, 31
=2 X1y XXy 02y 2 XXy Xqa3.023)

A(X i1 31,0231) = Xiqn 3y 023 T XX g1y Xiqa 23 ¥ XX 1233 Xy ¥ XXq1 33,20
=2 X1y XXy 02y 2 XXy Xqay.423)

A(Xi g1y, 02.311) = Xqan 2.3 F XXy Xgu 2y XX 2 Xgany #XXq,02.3
=2 X1y XXy 02y 2 XXy Xqa3.423)

A(Xi112,311) = Xi(1,2,313 3 XXy Xqu2py ~3 XXqn 21y Xgny ¥ XXq1,2,31

I +3 Xy XXy 02y F3 XXy Xqay.423)

=In=4 coprod

> for Ain listallsp(4) do
dprint(DeIta(X[A]) = tenToX(coprod( X A])));
oa,

A(X g1y, 4r.121.0311) =6 XXiq1y, 023 Xigay 1231 +4 Xy XXg13.023.431)
+ XXy ganq2n 30 TAXX gy Xigan2n 03 X0 041023, 031
A(Xiay, (1.2),0311) = X(antn 2330 T XXq13, 023 Xgn 2y —4 XXy, 020 Xigay. (21
+2 XX Xt 2y 31y —2 Xy XX gy q2n 30 FXX0123) Xiqay 021
=2 XX 113y Xgan 020031y T2 X001 XXqn23, 031 TXX(q43,(1.2), (31
A(Xi131.041,021) = X3 (a2 T XX Xiqw ey (2 P XX, 021 X 2n
=4 XX(13, 120 Kegan g2 FXX g0y Xeqn2n 3 ~2 X1 XXq13, (23, {31}
+ XX 21 Xgan g2y ~2 XX Xgang2n 3 FXn XX 2030
+ Xy XX1131 020 FXX(1,3), {41,021
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ACX (13, 141.02.311) = Xqangan42.31 XXy, 043, 02,31 FXXqy,020 X2
— A XX g1y 023 Kqan g2y XXy Xgn 2 ey X XXqay 2,3
~ 2 X1y XXy 23y XXy Xz XX g2y Xy 02n
=2 XXy Xiqan 23031 X XX 23,031
A(Xi1ay,11.2,311) = X(an (12,3 ~ 3 XK1y, 121 Xgn 21y 76 XXi13,233 Xigap.021
=3 XX g1y Kqn2n (31 3 Xy XXy 2303 XXy X123
~ 3 XX(q1233 Ky g2y T3 XXKqayy XKqan 23y X XXg12,33)
=3 Xqapy XXqn, 23,311 ¥ XX g4y, (12,31
A(Xi 23,131, 1.413) = 2 XX 13y Xiqaap 020 T XXy, 201 Kqn 2y ~4 XXy, 020 X142
=2 X1y XXy 208y X2 a0 e FXX 20 Xy 2n
=2 XX g1y Kqan2n ey XXy 8004y T2 Xqayy XXg1, 33,023
A(Xi(2,31,11,41) = =2 XX g1y Xiqu 3021 X280 0001 T4 XK1, 0203 X021
= XXy Xqnan ey ~ X XX g2 XXy Xgan 2.8 X XXz 3n
+2 XX 1121 Kqa2yr 2 X1y XX 323 FXXq2,3, (1,41
A(Xi11,3,43,0231) = =2 XXy Kquan2hy T Xns a2 ~3 XXqa3, 0231 K21
+6 XXig13,023y Xiqun 0233 ~ X2 XXgan 2.3 3 Xqay XXy, 023,431
= XXy Xqang28y XXy Xgnzey —3 XXq1,233 Xq13.423)
+ 3 XX g1y Kgan(2n g8y P X XXgnzeyy FXXq1543, 0230 72 Xy XX 3,021
A(Xi113,12.41,0311) = XXgy Xgn ey 2+ Xqan 02,41, 031 XXy, 020 X2
— 4 XXy, 20 Xeqan 023 PR XX ze ~2 X XX, 025031
+ XXy Xqangz8y XX 23y X 20y ~2 XXy Xganq2n 0 PXXqay,02.41,. 431
+ X1y XX{1,33,¢23)
A(Xi 13y, 02,411) = =2 XXy Xequani2ny ¥4 XX 020 X2 =~ XX X 23,31
X241 ~ X XXz XX Xz Xy XX e e
+2 XX1121 Kqa23r 2 X1y XX 323 FXXq133.02,41)
A(X(113,12.3,411) = 3 XXy, 0211 Xqn 21y 6 XXiq13,0233 Xiga3.¢20
=3 Xy XXy 2.3 3 Xy XXy 23,03 3 XXy Xig13.42.31)
XXy Xign 28y FXu 234 "3 XX qu2n Xigu 2y B3 XXy X023 (31
+ Xty XXq12,31) T XX (13,023 43}
A(Xi112,43,0311) = =2 XXy Xequani2ny ~3 XXqay, 02y Xig1.21)
+6 XX(1y, 0231 Kqan 21y ~ XXy Xgn 2 geny 3 Xy XXq1y,423. 431
+ XXty Xign 2.3y =3 XX 1,23 Kgay g2 3 XXy Kqun2n 03 X XX 2.3
+ XXqn 243,031 X0y XXqn 2y 08 ~2 Xy XX y02y tXq12.43,¢31)
ACXi113,13.41.0231) = Xqan (343020 T XX, 23 Kqn 2y —4 XXy, 020 X(qan 42
+2 Xy XXy 028 2 Xy XX 2308 T2 XXy Xig13.¢2.31)
+ XX 1121y X2y ~2 XXy Xqan (2303 HXX(1,03,43,(21)
A(X((3,41,01,211) = X343, (121 F XX(3,43, (121 T4 XX((13, 021 X132
=2 XX g1y Kqn2n (3 ~2 Xy XXy (2.3 ~2 XXqupy X(an.(2.31
~ 2 X1y XX 23,031y T2 XXK1,233 Ki(1,23
A(Xi(1,2,3,411) =4 XX g1y X2  Xq23.43 76 XXy, 021y Xiq12p
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— 18 XXiq13.¢2y Xiqan 121y 4 XXy Xqu 203 4 X1 XXq1y.42.31)

=4 Xy XXy 208y XX (125,43 4 XXy Xy (23 4 XX Xuz,sp
+6 XX(11,233 Xy (23r ~4 XX gy Kqan a8y ~4 Xy XXq12.31

+4 Xy XX 23,031 6 XXq1,23 Xqn 2y 4 Xy XX 8,20

=| n=5 coprod

> for Ain listallsp(5) do
dprint(DeIta(X[A]) = tenToX(coprod(X A])));
oa,

ACX {53,013, 041.023, 0311 ) = 9 Xeqayy XXpqay, (41,023,431 T K53, {13, {41,023, (3))
+10 XX¢13, 123,131 Xy 423 9 XXqayy Xquy gan 23 31y F10 XXy, ¢23y Xiqa1.423. 431
+ XX}, {13, {4}.{2}.{3}}

A(Xigsy, 043, 01.23,0311) = 72 Xgapy XXqay, 0an, 023031 ~ 6 XXqay 23,031 X (21
+ 3 XX q1y023 K(n2n (31 T XX 123 Xiqang2n 03 2 XXq13y X(g13,441,12},{31)
=6 XX(113. 4231 K(an 203y F3 XXqayy Xigap 23,03y 3 XXgqa,23, (333 {13,423
+3 Xy XXganqn2n 03y T X 2ny XXqa 020,030 PXs) (43 (123,. (31
+ XX((5},14}.{1.2}.(3}}

A(X (51,0131 0410211) = =2 Xy XXqay, 0402008 XXqn 3102 Xiga 20
=6 XXy 023 031 Kqan g2y 2 XXy 023y Xign2n g3y XX q123 X(q13,423. 431
XXy 023y Xiqnsn g2y FXgsyqnegan 02 T2 XXy Xgy g4y (23 (31
=6 XXig13.02y Xeqan (23031 XXy Xiganqu2y 03 F2 XX 23,31 Xig 1020
+ XXy (v (a2 T X XXgay 23,080 X 25 XXqay,q23, 031
+2 X1y XXqn 3y 0410231 2 XX 0033 Keqa 33,043 (21)

A(X (51, 013.041.02,311) = =2 Xy XXqay, 04,020,081 F XX((5), 013,043, (2.31)
=6 XXig13. 021,31 Kgan 2 2 XXy, 020 Xqn2n ey FX%qw 21 X g2 030
+ 2 X1y XXqay(an 0231y ~2 XXqayy Xqapgan 208y FXXq13, 02,3 X121
=6 XX(11y. 423 Kqan(2n 3y T XXy Xgann 203 XX 1,020 X423
+2 XX 113 Kqan(an28y T2 XXq,25, 0333 Kqan(2y X5 013041 (2,31
+ Xy XX ey n 2131 TR0 28 KXy, 023031

A(Xi (51, 141,01.2,311) = 3 Xqapy XXy, 43,023, 031 9 XXqay 121,131 X{13.021
=6 XX(113. 4231 K(n23. (31 ~3 XXqn, 233 Ky (23031 T3 XXqayy X(a3.¢43.¢23.(3})
9 XX 113023 K(an 23y XX sy 041, 002,31 T3 XXq1yy Xga3,{1,2},{3})
=6 XXi(123, 31 Kgan 2 2 X0y XXqay (28 FXXqu 2,33 X2
+2 XX 113 Kganqn 23 TXX 023 Kqn23 ~3 Xqayy XXgay, {123, (31}
=3 X123y XXy, {23, (31r T X({5,¢41.{1.23})

A(X (51,123,310, 411) = =2 X0y XXqay, 041,42h 31 ~ 6 XX(qay, 123,31 Xig .20
+ XX 111020 Xenan 3 FXX 2y X 2303 =2 XX K1, 043.423, 3}
=6 XX(11y. 0231 Kqan2n 3y XX 23,081 Xganq2h HXs3 (23 (31 (1 43}
+ XXy (21 3h 14y T XL 2ny XX 2308y F2 XX 33,023 Xq13.023)
+ Xty XXy g8y 01ay F2 X1y XXqn ey e, 020 T2 XXq13y Xg133,043.023)
+ XXy X2 e n 4 F2 XXy, 0233 K323
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A(Xi51,12.31,(1,411) =4 XX, 023, 0311 Kqan 12y ~ XX, 023 Xqu 2,431
+ 4 XX g1y 023 Kqan2n 8y XX 2y 081y X121 HXX(53,02,3},(1,4})
+ Xy XXq2.8y 0141y ~ X XX g4 02,3 "X XX4y 0023031
= XXpay Xiganan 2.3 ~ XXy Xian g2y e FX% 0y Xgz8y, (1,41
= XXy 023y Xiqanq2.8y 2 XXq1,231 Kqn 23,081 ~ XX (130231 Xi{13.42})
+2 X123y XX, 23,031 TXesnq28n 0041 2 XX, 33,023 {13,423
=2 X1y XXqn 3y a2y 2 XKy Kqnsp(an 2y ~2 XXy 023y Xi{133.023)
A(X sy, 11.3,43,0231) =3 X1y XXy, g4, 20,0311 T 9 XX, 023,031 X(u.021
+ XXy Xiganqn2.31y 3 XXy, (23 Xqn2n g3y FXXq13y X(g1,3,43,(2})
+ Xty XXgay 2.8 P Xy XXq1 843,020y 3 XXy X(a3,¢43.023.(3})
9 XX 113023 Kqan 23y T3 XX 2y, ¢33 Xqan g2y FXXqa3,023 X231
=3 XXit123y Kqan (25431 ~ X XX (an02.31 XX Kgan,(43.{2.3})
= XXy 023y Xiqang2.3y XX, 02.81) X021 HXX((51,01,3,43,{2})
=2 XXq13y 023 Kqan2ny ~2 Xy XX sy 402y PX((5),{1,3,41.{2})
~ 2 XX g1y Kqnan(an2ry T2 XXy 023 Xqnsng2ny FXXq1 2,311 Xiq1,023)
=3 Xqn 21y XX, {23, {31)
A(X (51,013, 02.43,4311) = =2 Xy XXqay 0an 020080 X1y XXq11,2,43, 031
=6 XX(1y, 423031 Kqan g2y F XX 02 Xgn2n g3y 2 XXy X(g13,441,42, 431
=6 XX(11y, 023 Kqan 23y P XXy X q2.4.031 XX 123,081 X(qa02n
+ XX 1121y X231 TR XX a2 e FXX g0y X e 2.3
+ XXy 023y Xiqang2.8y XX 2.8 X q2n XX g1 ey, 02 X(qa 020
+ Xty XX sy a2y XXy Xgnengani2n XX 1,020 Xqusy2n
+Xishan 02,40 030 X2y XXy 02503 FXXsy (13, (2.43,. {31
A(Xigsy, (13 02.41) = Xgny XXy 241 4 XXy, 023,031 X(21.421)
= XXy 02y Xignan g3y XXy X a4 4 XX, 023 X(q13.423. 431
= XXqn 23031 Xqanq2ny X sy s 2.4 ~Xny XXy, (412,31
= Xty XXgay 2y 3y XXy Xgangan 2.3 XXy X4 (12431
= XXg1n 020 Xt 2.8 F2 XX 1,23 Kqu 203 XX, 02,31 K123
+2 X123y XX, 23,0331 FXXsy {131 (241 ~2 XX(q131,023) K323}
=2 X1y XXqn 3y (a1 020y ~2 XXy Kqnsp a2y —2 XXy 0233 Xi{1.33.023)
A(X (51, 013.02.3,41) = 3 Xqpy XXqay, 43,02, 031+ Xga XXy, (12,31
+ Xy XX 023,41 FI XXy, 23,31 Kqun 2 ~3 Xgqn 231 XX(q13,¢23. (31
=3 XX(q1233 Keqay (21081 ~3 XXy, (23 Xqn2n 3y FXXq12,331 X{13,¢23)
+ XXgay 023y Xign2.3y F3 XXqayy Xqap qanq2. 030 F9 XXy, 023y X(q11.423. 431
+Xigsh01h02.3,41 T3 XX(1,23, (31 Xig1 421 FXX((51,013,02,3,4})
= 3 Xqayy KXy a1 02,31 ~3 XX Kqaqan 2.8y ~3 XXq1,023y X(u.(2.31
=3 XX(q1y42.311 Kgan 2y T XXy X q28.41 FXXq13y Xig41.1.2,3})
A(X( 51,012,943, ¢311) = 3 Xqapy XXqay, 43,02, 031+ X XXy, (12,31
+ 9 XX 11y 023. 0311 Kqan g2y ~3 X2y XXy 23,03y 3 XXqq1,231 X(13.¢23.¢3})
— 4 XXy 20 Xqnzn g FXX 23 Kqun 2 XX, 0231 Ku a3
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+ 3 XX g1y Kqan a2 g3y 9 XXy 23y Xigang2n 31 XX Xqu2.41,431)
— 4 XX11 25, 0311 Kqan2y TXsn 24003 "X XXa (123,431
~ XXy Xigan g2y g3y XX sy 012,41, 031 2 XX 33,023 X{13.02})
= 2 Xqayy KXqnay 041028 ~2 XX Kqnangangany —2 XX, 023y X(133(21)
+ XXy Xigangn2.8y F X XXq1,2,43, (3}
A(X {51, 013,03.43,4231) = =2 Xgayy XXqay, 043,420 31 ~ 6 XX(qay, 23,031 Xig .20
+ Xitn 2y XXy 28y XX 23y Xigag2n g3 XX g1, 020 X2y 0sn
= 2 XXy Xiganan023. 031 ~ 8 XXy, 233 Keqy2n 03 XX, 23, 031 Kqan 2
+ XXy (110340021 T2 Xy XXy e 02,31 T2 XXq13y X(13,443.¢2.3})
+2 XX 11y023 K(an28 T2 XXy 02,313 Kqan 2y X XXg1,08,43,023)
+ XXy Xqa3.08.40. 020y FX((5),013.{3.4}.{2})
A(X(sy,13.41,11.213) =4 XX 13,023 031 Xt 2 ~ 2 XX,0231 Xqu 203
+ 4 XX 113023 Kqan2n ey PXgsn i 2 ~2 XX g2y, 031 X120
+ XXy (341 {123r TXy XX(sa3, (1231 XK1y X343, (1,23}
~ 2 X1y XXqaygan28y ~2 Xy XXqay 203y ~2 XXq1yy X{13,443.{2.3})
=2 XXy Xiganqn 2y 03 ~2 XXy 020 Xqan 2.8y 2 XXq123y Xq1,23, (31
=2 XX 11342311 Kqan 21y T2 Xq123y XX1,23, (31
A(Xi(51,1.2,3,411) = =4 X1y XK1y, 043,023,031 16 XXq13,¢23, 311 Xi(a.21)
— 4 XX 112,31 Xqun 2y ~ 4 XX Xgan(a2,3 FXX g X234
+6 XXi(1,23p Xeqan (230311 ~4 XXy 020 Kqna.ey 22 XXqay,023, 4311 K(q1n42)
+10 XXi¢ 13,12y X 2n 031 ~4 XXy Xqy qay.025031r ~22 XXy, 023y X(q13.423.431)
+ 10 XX¢123, ¢33y Xqanq2h FXesn (123,411 4 X1y XXy, (43, (2.31
A Xy XXganqn2y 81y FAXX 1y Xqapang2.8y 4 XX 1y Xigay,11.23, (3}
+ 4 XX13, 020 X231 ~6 XXqn, 21y X2y g3y 4 XX 13,0231 Xqan. (21
~ 6 Xq1,23y XXgqa,23, (331 ~4 X1y XXgan (12,313 FXX((5,(1,2,3,41)
+ Xty XXq12,3,431 T4 XX 131,020 Keqan (2 T4 X0y XX 33,043 (21
A XX 113 Kqusy a2y TAXX gy 0233 K(n (21
A(Xi (a3, 123, 31.01.511) = 72 Xgapy XXqangan 25 081 XX 12031 Xquen
+ XX(1,23) Kqan 203y ~6 XXqay 23,31y Xgan2n 3 XXq1yy X(q23.433. {141
= 2 XX g1y Kqan (a2 g3y 6 XXy 23y Xiganq2n 43 3 Xqayy XX(q23,433,. (1,41
+ Xiang2n03n1n5h F3XX g1 8y 023y Xiqay 21 3 XXq13,¢2) Xqn3.q21)
+ XX(14},12},13}.{1.5}}
A(X{1a1,12.31.01,511) = XX123y Xiqn 33,023 T4 XXy, 023, 4311 X142
= XXqay 02y Xign2n g8y ~2 XXy Xig2nq3h0141 4 XX, 023 X(q13.423. 431
=2 X1y XXy 300 a1y ~ XX g2y 0311 Xqan g2y FXX ey 023y Xig1 2
+ Xy XXz 80041 ~ X1 XX an 23 "X XX a2 030
= XXy Xqangang28y XXy Xganqn2n 3 XXy X2,3,. (1,41
= XXy 023y Xigang28y XX 123y X2y g3 XX q13,02.31 X(q11.021)
+Xitn 21y XX 23,081y 2 XXqn,33.0233 K(anq2y TXX (a1 (2.31 (1,51
=2 XXg13, 02y Xqn 321 FXa3.02.31,(15))
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A(Xi2,41.031.01.511) = X241, 0311150 T 2 XX (1,231 Xi(1,31,(2})
+ A XX g1y 023 031 X2y XX 02 X zn s ~2 XXy X(q2),433. {141
A XX (13023 Kean2n ey XXy Xan 12,4003 T2 Xqu XX(q2),433. {141
= XX1n2, 08 X2 F2 XX 13,023 Kqnzany X XX2,31, (141
+ XXy Xqz.8n 41y ~ XX a2 X g2, XX q13,02.31 X(q11.421)
+ XX(2, 43, {31 {151 2 XXqn3. 023 Kqan 21y ~ Xy XXq1 83,043,023
~ XXy Xqnsygang2ny ~2 XXy 023 Xgnsng2ny "X XXqay12.41.431
A(Xi(2,3,41.11,511) = XXq1,21y Xig12,313 =3 XXq1,233 X33 021
=6 XX 113,423 431 Kqan g2y F3 XXy, (233 Xign2n g3y 3 XXq1yy Xg23,¢33,41,41)
= XXy Xgan 2,31 ~6 XXeqay, 0231 Xqan 208 ~ XXy X({13.42.3,4})
+3 X1y XXy 341y T3 XX, 23,0313 Kqan 2y FXX(1,2,333 K123
=3 XXq131 (23 Kqn 2y ~3 Xy XXqz2.3n 0041 ~3 XXy Xig2.33, (1,41
+ 3 XX 113423 K231y T3 XXy, (2,311 K(an.q21y TXX(2,3,43, (1,5}
+3XX(113. 0233 K(an 2y T3 XXy, (23 Xqnsnq2ny ~ X XXga1,41,2,3})
= Xty XXq13.02.3.41) T X((2,3,4},{1,5))
A(X (3,43, 2.11.511) = XX gy Xiqan gz 4002 T XXq1,21) Xqu, 02,31
+ XXq1,23y Kqnap2ry F4 XXy 23,031 Xigng2ny ~XXq1,020 Xqu 2431
=2 XX g1y Kg2n8n 4y T4 XXy, 023 Kqang2neey ~2 Xay XXg23,¢33,(1,43)
+ Xigzan020 0150 T XX g1 23,08 Xan a2 FXXqn ey 20 Xqu 2y PXX(qs,43,023, {151
+ X123 KX g1y q2.31 TR XXgzenn 4 X XX 402,31
= XXy Xqangang28y XXy Xgz e 0n41 XX q13,020) Xq1.42.31)
= XXy (2.3 Kqan 02y ~2 XXy 023 Xqanq2ny ~2 XXy 023y Xi{1.33.023)
= Xy XX(13,¢3,43.{2})
A(Xi(1,3,50, 141, 0231) =3 X1y XXy, g4 0200311 ~ 3 XX(113,023. 031 X121
+ XXy 023y Xign2.3y 3 XX, 233 Kqay (21081 9 XXy, (23,311 Xiq11.423)
= XXy 023y Xiqn2n g3y XXy Xg2ng3hin4n 3 XXy Xg13,041.423. (31
XXy X248y T XXy, (231 Xiqang2n g8y XXy Xq1.12.41.431
+ XXy Xins a2 =X XXy e 4~ XX g2y 31 X (2n
+ XX(12,33 Kqan (21 FXs s 0an 02 XX g1, 020 X(.42.31)
= XXy (2.3 Xqan g2y ~4 XX 13y 023 Xgang2ny ~ X XX sy 14021
= XXy Xqnsngan g2y A XXy 23 Xignsn g2y FXqa XXg12,43, ¢33
= Xy XXian 240031 TR0y XXnsa, 0233 FXX135), (43, (21)
A(X(11,35),02,411) = XX(1,233 Xy 2.3 T XXq1,21) Xqnzey ~ XK1 21 X 3p.023
=6 XX(1y. 423 (31 Xqan g2y 2 XXy, 023y Xign 2031 2 XXq13y X({133,{2.4})
= XXy Xqn 241081 ~6 XXy, 0231 Xiqanq2n g8y XXy Xqay.12.41. 431
= XXg1y Xgns a2 ¥2XXq1, 23,313 Ky (2 HXXq1,2,313 X123
= XXqn 31023 Xqn 21y ~2 Xy XXqnsy 241 ~ X121y XX, (2,31
= Xty XXq2.8y, 14y P X XXga g4 02,3 XXy Xy 04,4231
~ XXy Xqz8p a1y T2 XXy, 023 Xqanq2.8 ~XXq1,233 Xi{1,.23,¢3})
+2 XXig13 02,31 Kgan 2 ~ X2y XXz e P9 XX a2 Xigan2n
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+ Xegap XX sy qan 020 TXX g0 Xiqnshgan (2 P9 XXy, 021 Xig1,31.0233

+Xnasni24r ~ X XX 2,43, 03 Xy XX 0240081 X XX(q1,3,43, {23

+ XX({1,3,5),{2,4}}
A(X(a,51, (13,023, 0311) =3 XXty Xqay 1z.4n.0231 ~ 2 Xy XX(13, 041,023,031
=6 XX(1y. 423 (31 Kqan g2y XX 51,013,023, 030 2 XXy X({13.441.420,{31)
=6 XXy, 4233 Kqan(2n 3y P XX 02308y Xgn 2y XX g1 23y Xiqan.423, 431
+ 3 XX 113023 K(an 2.3y T3 XXy, (2311 Kqan g2y 3 Xy XXq13,¢3,43.(2})
+ X(4,5},{1}.{2},{3}}
A(Xi 451,012,235, 4311) = =2 XX Xy z.4n.020 P XK1 21 X(13.02.31)
+ 4 XX g1y 023 31 Kqan g2y ~2 XXy 023y Xgn 2 g3y 4 XX, 023y X(q13.423. 431
~ 2 XX11 25, 0313 Kqan 2y FXXqny Xigsan g2y FXqa XXg3,43,01,23)
+ Xigasyqn2n 31 X2 XX 28y ~2 Xgay XXgay 123,031
=2 XX g1y Kgan(n 28y ~2 XXy, 023 Xqanq2.8y FXXq123y Xig123,¢33)
=2 XX q1342.311 Kqan2ny FXgn 2y XXy ey ~2 Xy XXq13,43,43, (23
+ XX({4,5},{1.2},{3}}
A(Xi(a51.¢1,31,0231) = 72 XXy Xeqgangsan 020 T XX 233 Xgay.2.31
+ XXq1,233 Kqnan 21y F4 XXy (230311 Xqang2ny 2 XXy 023y Xig1.23,¢33)
4 XX 113023 Kqan2n 8y ~2 XX 2y, 033 Xqan g2y FXXqay Xig3,43,01.23)
+ Xty XXgsa1, 120y FXX (131023 Xign2yy FXq2n XXg1,02.33)
=2 XXig13,020y Xqun 2.3 ~2 XXy 02,31 X2y FXgasn (131020
=2 X1y XXqn 3y (a1 021y ~ 2 XXqayy Xqnsp(an 2y —2 Xy XX(13,¢3,43,{2})
+ XX({4,5},{1,3},{2}}
A(X{4,51,(13.02,311) = =2 XXy Xqay 340020y 2 XX 123y X(a, (2,31
+ 4 XXy, 23,031 Kgan g2 ~2 XXy, 20 Kquzn e H4 XX 120 X2 oan
=2 XX11 25,0311 Kqan 2y FXXqny Xigsan 12y X XXg3,43,01,23)
+2 X123y XXy, 02,311 ~2 X013y XKy (40231 ~2 XXy Ky (41.(2.31)
~ 2 XX (13023 K23 T2 XXy 2,313 K(an 21y TXX (4,53, {13, (2,31)
= 2 Xqapy XXy (343,021 X451, 013, 02,31
A(X{4,51,(1,2,311) =3 XX(133 Xy z.4n121 ~ 3 XXq1.233 Xig13.02.31)
+ XX(1.23) K(12.311 TXga5,012.31 ~6 XXy, (23,31 Xiq11.423)
+6 XX(113, 4233 K(n23. (31 ~2 XK1y Kgap 12,31 ~6 XXeqay, (231 X(13.¢23.¢31)
+6 XXi(1,23, (311 Kgan 21 ~3 XX g1 Kz ann2yy ~3 Xqayy XXg3,43, (1,21}
+ XX(12,313 K(123r 3 Xqn23y XKy (2311 3 XXy, 0233 K(ap. (231
+ 3 XX113.42.311 Kqan 21y ~2 Xy XXqan (23 3 X1y XXqy,(3,43. {23}
+ XX((4,5},{1,2,3})
A(Xi(2,3,4,5,{131) =4 XX 113y Xiqan(z.41.021 ~ 4 Xny XX, 041,023,031
— 6 XX11,233 Xeqay (23 TXqny X254 4 X1y XXy, (2,43, (31
—4XX112,313 Xquy 23y T6 XXqn 21y Xqay g2y 0311 ~22 XXq13,¢23. 431 X{q11.421)
+6 X123y XXy, (23,031 T4 XXy, 023 Kqn2n 3y ~4 XXy, 0231 X(1.2.31
=4 XXty X an 25031 ~22 XX, 023y Xiqan(2n 08 ~4 XXy X(13,(2,3.41)
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+ 4 XX1123, 0311 K(an(21r ~6 Xq123y XXy (2311 XX((2,3,4,5, (1)

+ 4 X1y XXy an 0231 F4 XX g1y Xqayqan 28y F10XXq1 42y Xiqay.¢2.31
+10 XX(13. 12,31y Xganq2ny 4 XX g1 83,023 Xqan2n 4 XXq1,020 Xqusy2n
— 4 Xy XXy 234 4 Xy XX 340020 X(23,4.50, (13

+ 4 XX 1113 Kgan 2431 T XXy Xi{1.2,3,43)

A(Xig1,2,4,51,(311) =2 XXy Xigan (3.4, 0231 ~ 4 X1y XX((1),043.{2). {31}

= XXgqa23y Kqanq28y P X XXgn2.841) ~4 XXg,233 K(a33,(23

+2 Xy XXqan 243,031 ~4 XX qu 2,31 Xga g2y 6 XXg123y Xqay, (23,431
= 22 XXiq13.423, 430 Kqun 423 6 Xqa,231 XXqay 0230311 9 XX(q1y, 4233 K(n.23. {31}
=2 XX 113 Kqnz a2y A XXy 0233 K(n 23 4 XX X231 (141}

~ 2 XX g1y Kqn 243,031 ~A XX Kqay 420031y TXX(1,2,4,5), (31}
=22 XX 11y, 021 Xt g2n 08y T4 X XXy a1 41 HX12,4,5), (31

+5 XX(11.23, 1311 Kqan (21 A XXqn3y.023 Kqn2yr ~Xqn 2y XXy (231

=2 X1y XXqn2,43, (31 ~2 X013y XXqa3,43,0231 2 X013y XXgay, {123, {31}
+2 XX 1133 Kganqn2n 8y FO XXy, (23 Xqanq23y ~XX(1,233 Xi{1.23,¢3})
+5 XXt 13.02.31 Kgan 2 ~ X2 XX 2y 03 8 XX 31,2 Xiq a2
+2 X1y XXqn 3y a2y T2 XXy Kqnsy a2y 8 XXy, (233 Xig133.023)
+2 X1y XXy (341023 T2 XXq0y3 Kqan (241,031 TXX (133 Xi(1,2,3,43)

A(Xii2,455,(13.311) = XXy X 3.41.020) 3 Xy XX(13, 043,023, (31

= 2 Xeqapy KXy 243,031 FXX (12,31 K2 3 XX qn 2 X023, 31

+ 9 XX 1y 023031 Kqan g2y 3 X2y XXy 23,031y FXXq13y X(g1,3,43,¢2})
+ XXgay 023y Xign 2.3y 3 XXqayy Xqay anq2. 031 F9 XXy, 023y X(q11.423. 431
XXy Xqang2.3.41 T X245, 013031 X XXqu3,41,021)

— 4 XXy 20 Xqan 2.3 ~A XXy 12,3 Xz 2 XXy 23 X (2n
=2 XX q1y023 Kqnan 2y T X XX 02841 ~ X1 XXg13,03,43.023)

+ XXi(2,4,5) {13, {31} ~2 XX(1133 K(23,{2.4},{3}}

A(Xii2,451,(1.311) = XX1,23) Xign,2.31 ~ XXqn21) Xeqnan {2 ~ X1 XX((3,4),{1.2}}

=2 Xqapy KXqn 3y 02,41 ~6 XXqay 021, 131 Xgugany 2 XXqa,023y Xq1,23,. (31
= XXy Xqn3,43, (233 ~6 XXy, 0231 Kqan 208y ~ XXy X({13.42,3,4})

= XXy X341 0123y ~2 XXqayy Xqnap (241 2 XX(q1,23, 0333 K3 {23

+ XX(12,31 Kqn23r ~ XXy 023 Xqnayy ~ Xy XXg13,43,023)

+ Xy XXgantn2n 3 FXX 0y Xigan 2y 31 XXy, 023 K23
=2 XX1123 Kqa 2y (3 TAXX gy 02,31 Kqan (2 ~2 Xqn 2y XXq1,23, (31

+ X245, (131 T3 XXq1,33, (231 Xqanq21y 2 X1y XXq1,33, 043,123
+2 XX 1113 Kqnan(an2ny T3 XXy 23 Xqnan g2y ~ X XXq13,42,3,43)

+ XX(12,4,5).(1,3})

A(Xi(1,2,3,4511) = =D XK1y Xiqap. 13,41, 021 +9 Xg13y XX(q1), (43,12}, {31}

+10 XX 11,213 X1y 0231 10 XX((1,213 Xiqa,2,31 10 XXq1,233 Xiq1,33. (21
+5 Xy XXiq3,43, 01,231 9 Xp1yy XXq131, 02,433 70 XXq13, 123, 1311 Xig11. (21
=30 XX(13, 1233 Xiqn.21.¢31 TO XX 13y Xiqn3,43,021 9 Xy XX(1,2,43, (31}
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=5 X1y XXy (241,031 O Xy XXqq1,2,3,433 10 XXq1,2,331 Xq13,¢23)
=5 XX 1133 Kig2n 3141y 10 Xega, 233 XXpqay 23, 0331 95 XXiqayy Xqay, (43, (23 (31}
+5 XX 1133 Kgar(r23r T I0OXX(13,¢23y Xiqay. 20,4311 9 XXq1yy Xiqy.2.3,41)
=5 Xgapy XXy a1 (1 a1y 10 XXq1, 231 Koy 2y, 031 9 XXy Xiqz. 41,0121
+5 XX 1113 Xqray {24 T10XX(13 ¢23y X231 +XX({1,2,3,4,5))
=30 XX¢1,23, ¢33y Xiqanq2hy 9 XXq1yy Xqn 241,31 ~9 XXq13y X(q1.2,3,4})
—10 XX(1,2,3y Xig1.23y F10 XXiq1, 33,42y Kqn2py =9 XXq13y Xiqay.42.41.431)
+10 Xig1,233 XXgga3,02.311 9 Xqupy XXqn,3,43, 021 9 X1y XX(q2,33,1,41)
=5 X1y XXy (an 0231 ~O Xy XXy (123,031 ~9 XXq13y X{13,¢43.{2 3}
=5 XX 1133 Kgar(n 2031y FOXXq1yy Xq2.3p. (1,413 ~30 XXq13,¢233 X(q13.42.31)
+10 XX (1,233 Xign23.¢31 ~30 XXiq1y,12,313 Ky (233 10 Xiq1, 213 XXq1,23, ¢33
=30 XX(11.31, 021 X021y ~O Kgayy XXgn ey 43023 72 XXq133 K31, 041,(2})
=30 XX(13.¢23y Xiqn3nq2ny 9 Xquyy XXqapqn2.31) 9 Xy XX(q13,42,3,43)
=5 Xiq1yy XXy, (3,43, {21} T X({1,234,5}}
A(X(11,3,4,5),1213) =4 XX(133 Xy (a.4n020 ~ 4 X1 XXq13,043.023. 031
=3 XXiq1.23y Kqan 2.3 ~3 XXqn 21y X ey 21 ~22 XX(q13,423, 31 Xiq 13,021
+ A XX (13,023 Kqn2n 3y ~3 XXy Xqn 343, {23y Xy XX(13,42.43,¢3})
+ Xy XXq123,411 —4 XK1 2,313 Xqun (23 3 XX X2y, (31 (1.41)
+6 X(1,23y XXy, (23,031 ~ 4 XKqayy Kqangan 208y ~22 XXgqay, 0233 Koy, (23. {31}
= XXy Xig 2341 F3 X0y XXz, 314141 76 XX 21y X023, 031
— A XX (13023 K(n23r TAXX 1123, 031 Kqan (21 TXXq1y Xiq1.2.3,43
=3 XXq13y. 023 Kqn 2y FXX g0y Kqan 24081 ~3 Xgg12y XXq3, (2,31
=3 X1y XXqn 3430231 TXny XXy an 2.8 TXX 1y Xig13,043.02.31)
7 XXy, 20 Xqan 2.3 XXy 02,31 Xgan 2y FXXq03,4,50, 21
+ 7 XX 113y 0233 Kqan 2y F3 Xy XXqqn sy a2y 3 XXy Xq1,33, 043,023
7 XX g1y 023 Kqnani2ny ~ X XXqa 02,341 4 X1y XX(13,03,43, 123
+ X({1,3,4,5).{2})
A(X (3,450,113, 0231) = =3 XXy Xeqan 341,023 T3 Xgayy XXqay, 141,023 (31)
+ 9 XX 1y 023. 031 Kqan g2y XX 231 Xqan g2y ~3 X121y XX(13,¢23,¢3})
+ 3 XX g1y Kgan(an2n 3y F9 XXy, 23 Xignq2n 43 2 XXq13y X((13,42,3,43)
=3 XXqn 23y Kegay (2008 T XX 02y Xgn 2.3y 76 XXy, 23y Xig1n.42.31)
=6 XXi{13.02,31 Kqan 2y 2 Xy XXqayq2.3413 ~3 Xgayy XXqay.(3,43, (21
+ Xi(3,4,50,{13.{21) tXX({3,4,5),{1}.{2})
A(X((3,4,5),(1,21)) = XX(3,4,5), (1,21} + XX(1,233 Xgn 2,313 6 XXiq13,¢23, 331 Kiqan. (21
=3 X1y XXz 43, {1.23p T3 XK1y, 0233 Kqn 2331 ~6 XXy, (231 X(13.¢23.¢31)
=2 XXy X234 3 XX, 23,031 Xguq2ny ~3 XXy Xigs.43, (1,21
+ XX(12,313 Kqn23r T3 Xy XXgay a2y, 0311 3 XXqyy Xgan (123, (31
+6 XXy, 4233 K(an (231 3 XXq1,233 K2y, ¢311 6 XXiqay,02,313 Ky (21
~3 X123y XX, 23,0311 2 Xq13y XXy (23,43 FX(3.4,5),(1,2}}
A(Xi g1y, 02,50 041,0311) = 72 Xgapy XXqay, gan, 023031 ~ 6 XXy 23,081 Xq (21

Page 10



+ XXy Xgangeninay X 2ny XX 02030 ~2 XXy Xg13,041.423 (31
=6 XXy, 4233 Kqan2n 3y F X XXz g3 0041 XX 123y X(q13,423, 431
+ XXqay (2514131 T XXy 02y X g2y FXXg1 02,8 X020
+2 XXiq 13y, 023 Kgan 2y 2 XXy 020 Xnengany 2 Xy XXga.2,43,. (31
+2 XX 1133 Kqan (241031 T X({1},02,50,{4}.{3})
A(X (251,131 {411) = XX123y Xiqn 33,023 T4 XXy, 023,031 X112
= XXy 023y Xiqn2n g3y XXy Xig2n03h 141 FXX(2,5),{1,3},{4})
+ 4 XXy, 020y Xigan 2008 ~ X XXz a4y XXy X(1,3),2,41)
+ Xi250.013 041 ~ XX {123,031 Xqanq2n XX ey 020 X2
+ Xty XX ey 0241y ~ X XXgayn 23,030 XXy Xg4p.01.2, 431
~ XXy (2 Xigangz8y XX 123y X2y gsny XX q13,02.3 X120
+ X123y KX g2y, 0311 2 XXqn 33,020 Kqan 2 ~ X XX ey 041,021
= XXy Xqnspgan g2y ~2 XXy 023y Xgnsng2ny ~ X XXqay.12.41. 431
= XXgq131 Xi{13.{2.4},{3}}
A(Xi 251,031, (1411) = 2 XX(1,233 Xqu a2y 4 XXga3, 023,031 X021
= XX11n 21 Xgn2n 3 ~2 XXy Xy gan4n 4 4 XX 120 Xog2n 030
=2 X1y XXy 3104y T XXy Xigsyg2.41) TX(q2,50,(3}. {14}
= XXgqa 23,031 Xqan g2y 2 XX 13y, 0233 Xiqn2y X XXg133,02,43)
= XXy 2 Xigang28y ~ XX 028 Xan 2 "2 XX g1 8y, 023 X120
= Xy XX ey a2y ~ XXy Xignen (a2 ~2 XX, 023 K32
= Xty XXy, 291,31 XXy Xgaq2.43,031 HXX(2,5),(3},{1,4})
A(Xi2,51,(1,3,411) = XX(1,233 Xy 12,31 T XX 21 Xqn2.3y tXX(q2,5,(1,3,41)
~2XX1123 Kqu 3y 23y ~6 XXqay 023,031 Kqanq2ny ~ X XXg13,43,023)
+3 XXt 13,2y Xiqn2n 031 XXy Xy (3404 XX X(43.{1.2.3})
=6 XX(11y. 4231 Kqan 23y F X XXz 080041 ~2 XXq13y X((133,{2.4})
+3XX(11 23,4311 Kgan (21 T XX 2,313 Kqn23r ~ XK1y X(1,3,43, {23}
—2XXq13y.023 Kqn2r TXg2 501841 ~ X 2n XX{13,¢2.3})
=2 Xy XXqn ey 241 ~ X XXz 004 XX X(2,3, (1.4}
+2 XX 113023 K(anq2.8y T2 XXy, 02,313 Kqan g2y 4 XX (133,023 Xq1n.023)
+ A XX (13,023 Kqnani2ny T2 Xy XXy 241,031 ~ X XXga1,41,2,31)
+2 XX 1133 K13, {2.43, {31}
A(Xi (1, 12,5113, 411) = XXy Xqan gz an02r F2 XX 11,233 Xgay.2.31
+ A XX g0y 023 031 Kqan g2y XX 2 Xz ey 4 XX, 023y Xiqan.423.431
= XXqn 2y 031 X2y Xz 034 2 X123 XXq1y.42,31)
+ Xty XXq2.8y 0141y ~ X XXqa 4023 XXy X1 041.42.31)
+ XXy Xtz e n 4 XX, 02 Xz e ~ XX 1,281 Xgan(2n
=2 XX113y 023 Kqan 2y ~2 XXy 023 Xqnsn2ny ~2 Xy XXq13,42.43,(3})
= Xeguy XXy, 03,41, 020 ~2 XXy Xigan.q2.43.081 FXX{13,02,5),(3,4})
A(X(12,3,5), (13, {411) = 3 Xqapy XXy, 43,02, 431 9 XXy 121,131 X(13.021
= XXgan 021 Xignan 3 FXy XXgn2a, 3 FXX 12,811 g (2n
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=3 X123y XXy (23,031 3 XXqayy Xqap qanq2n.03h F9 XXy, 023y X(q11.423. 431
+ XXy Xiqanq2.3.41) T XX 13y Xign 243,031 3 XXqq1,231 X(13,¢23.{3})
XXy 023 Xiqn 2.3y XX 23,031 Xqa02ny FX2,3,50, {1}, {4})
= Xy XX e 028 ~ XXy X e 23 3 XXy, 23 K231
=3 XX((112.311 K(an 21y 2 XK1 33023 Kqan g2y ~2 XXy 023) Xig133.023)
=2 X1y XXqay 24108 P X XXq1,02,3,41 2 XXy X{13,42.43,(3})
+ XX({2,3,5),{1},{4}}

A(Xi(2,3,51,11,411) = XXq1,21y Xig12,313 ~2 XXg1,233 X13p. 021
=6 XX 1y, ¢23. 031 Kqan 21y F2 XXy, 023 Xiqn2n g3y ~ X XXg1,2.43,¢3})
+ XXy Xigangenina1y 2 Xy XXqa 8y, 02,41 ~6 XXy, (231 X(13.¢23.¢31)
~ XXy Xiqanq2.3.41 XXy Xgn 293,031 FXq0 XXq2),033,. {141
+2 XXig123, 0311 K2 F XX 2,3 Xqn 2y FXXq2,3,5, (1,43}
— 2 XX 113023 Kqn2r 2 XX Xqu s 243 X235, (1,43}
= Xty XXq2.81, 141y XXy Xigz.8p,0141) 3 XXy, 0233 Xig13.42.31)
~ XXq1,23r Kqn2n 03y F3 XXy (2311 Kqun g2y ~Xqn2n XXg123, ¢33
4 XX 13,023 K2 2 Xy XX ey a2y 2 XXy X, (41021
+ 4 XX (13,023 Kqnsn2ry ~ X XX(13,42,3,43)

A(Xi11,2,50, 043, 4311) = 3 Xqapy XXy, 43,023, 431 9 XXqay 123,31 X(13.021
=2 XX g1y 023 Kqn2n (3 T2 Xy XXqa 2,43, (311 FXXq1,2,31) Ky (21
=2 XXty Xz a4 ~3 X2y XXqay g2 31 F3 XXy Xiga, 041,023, (31
+ 9 XX 1130231 Kqan 23y 2 XXy Xig 243,031 ~2 X1y XX(23,¢33,{1,4})
=3 XXq1233 Keqay (2081 T XX a2 Xgn 2.3y 2 XXgq,23, ¢33 X{13.423)

+XX(n2,51 41031 ~ X0y XX e 1123031 XX Xgan (20031 TXq12,5), (41 {3}1)

— 4 XX 3102 Kgan g2 ~4 XXy, 023 Kquanien
A(Xi112,5),03,411) = XXy Xiqanz.43. 021 ~ 2 XXqn, 21 Xqan 281 T XXq123 X231
=6 XX(11y. 423 (31 Xqan g2y 3 XXy 023y Xgn 2431 ~2 Xy XXg1,2,43,¢3})
=6 XX(11y, 0233 Kqanq2n g3y ~2 XXy Xig2.41, 31y 3 XXqqa,23, (33 Xi{13.423)
+ XX112.31 X123 ~2 X121 XX 2.3 2 X1y XX(q2,3),(1,43)
+2 X1y XXy an 28 T2 XX g0y Kqangan 0281y ~2 XXy (2,31, (1,43}
+2 XX g1y023 Kqanq28y XX 123 Xqa2p 3y F2 XXy, 02,31 Xi{13.423)
~ Xign 2y XX 23,081 FXqn25,03.41 T4 XX (133,023 Xi{13.023)
+4 XXy, 020y Xqnan 2 FXq XX, 543,020 HXX(1,2,5),(3,4})
= XXy Xigs.a1, 123y ~ Xy XXg3,43,{1,2})
A(Xi 13,1351, 043, 4231) = XXy Xigan,03,43, 023 ~ 2 X013y XXy, 043,12}, {3}
+2 X1y XXqay (241,031 ~6 XXeqay, 23,31 Xignq2ny P X2y XXqay,423, 431
= 2 XXy Xiganan 023031 ~8 XXy, 233 Kqan2n 03 XX, 23 X423
+2 XX 1133 Kqan 24081 T2 XXy, 023 Xqanq2.8y T2 XXy, 02,311 X{13.023)
+ Xi1.03.50 040020 FXX g1 ey 020 X g2y FXX gy 025 K20
+ Xty XXqa3,08.41, 020y FXX(13,¢3,5), (43, (2}
A(X(3,51,041,11.211) = XXqn 21y Xiqu 31021 ~ 2 X0 XXq.02,43. (31
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+ 4 XX g1y 023 31 Kqan g2y —2 XXy 023y Xgn2ngshy 4 XX, 023 X(q13.423. 431

— 2 XX1125, 031 Kqan2ny FXX sy 023 Xgn2yy 2 XXy Xig13.42.43,(3})

=2 X1y XXgan(n 23,081 ~2 XXqayy Kgan a2 g3y ~2 XXy, 0233 Xi{13.42.3})

+ XX1121y X2y 3 2 XX, 23 Kqun a2 X2 XXz e

+ Xiga s 0an 012y P XXy Xgsan g2y X XXz a.002 ¥XX(q3,5), 143, {1.2})
A(Xi (351,023, 1,411) = XXy Xqan (343,021 T XX(1,233 Xequy.2.3)

+ XXq123y Kqnsn2ny P X XX ey g241 X XXqay.02.41,. (31

+ 4 XXy, 250311 Kgan 2 ~ XX a2 Xqnzn e XXy X233 {1.4})

+ 4 XX 11023 Kqan2n 8y ~ X XXz 080041 XX g1 23,03 X(qa421)

+ XXqn 31023 Xqn 2y P X 2ny XX 028 XXy X1 83,0243

= XXy Xqanq2.an, 031 XX 02 Xgan 2.3 XX 102,31 X(q1.021)

+ X351 023 {141 T2 XX 3020 X2y ~ Xy XX ey 041. 020

= XXy Xqnspgan g2y ~2 XXy 023y Xigsn g2y HXX(3,5), (23,143}

= Xig1y XX(13,¢3,43.{2})
A(X{ (13,4351, 02,411) = XXy Xqan (341,021 T2 XXq1, 21y X(13,02.31)

+ Xy XXgn ey 241 ~2 X0 XXy g2.40, 03 4 XX 1,023,031 X2

= XXqay 023y Xqn2n g3y H4 XXy 2 Xigg2n 08 XX 23,03 X421

+2 X123y XKy 0231 FXX g0 Kqnan 24 ~2 XXqy Xqay, (2,43, {31}

= Xty XXy e 028 XXy X an 2.3 XX 1,020 X231

= XX11n 02,3 X2 FXX 0850241 ~2 XX(1,33, 020 K142}

=2 XX q1y.023 Kqn a2y TXan s sn 241 "X XXq1y.43.41. 021
A(Xi(351,(1,2,413) = XX 13y Xiqaya.43. 021 ~ 2 XK1, 21 Xan 281 T XXq1233 X123

~ XXq123r Kqnan2ny ~2 Xy XXy 241 2 X1y XXy, (2,43, (31

=6 XXig13, 21,31 Kgan g2 A4 XXy 20 Xqnzn ey ~ Xy XXq2.43. 031

= XXy Xgan 2,31 ~6 XXeqay, 0231 Kqan 208 ~XXq13y X(g1,2.43,(3})

+ 4 XX 1125, 0311 Kgan (21 T XX 2,33 Kqn2yr XX 33,023 K123

~ 2 X123y XXy (2.3 2 XX Kqasn (24 2 XXy Xqay (24331

+2 XX 13,20 Xiqan 2.3 2 XX a3 02,31 Xgug2ny ¥3 XX 18y, 231 X421

+ 3 XXq1y.023 K(n a2y T Xgasnin24 XX 5101241 Xy XXga3,1.2.31

+ Xty XXy, 03,93, 020 ~ XXy Xgsan0n2h X0 XXq3,43. (1.2}
A(X{11,4,5),023.1311) = XXy Xqaygz.4n 021 3 Xy XX(13,041.023. (31

+9 XXt 13,21, 31 Kgan g2 FXX 12,31 Kqun a2 2 XXy X(q21, (31,0143}

=3 X123y XXy (23,031 3 XXqayy Xqap qanq2n.03h F9 XXy, ¢23y X(q11.423. 431

=2 X1y XXy 3n a1y T2 XXy Kqn 343,021 ~3 XX 233 Koy, {23. {31}

XXy 023 Xign 2.8y 2 XXy, 023 Xiqang2.8 ~2 XXy, 02,31 X{13.02})

~ 4 XX 13,023 Kgan 2 ~A XXy 20 Xqnangany ~ Xy XXqan,03,43. 020

+ Xitn a5 020,030 2 Xy XXq13,43,023) FXX{1,4,5), (2}, {3})
A(X(11,45),02,311) = XX(1,233 X233 ¥ XK1 21 X231

=6 XX(11y 023 (31 Kqan 21y FXX(1a5), (2,311 F2 XK1y, 0233 K123, (31}

=6 XXig13,20y Xiqan (234311 ~2 XXy Kquz a2y 2 XX 123,331 K021

Page 13



+ XX(12,33 Kqn23r ~Xgn 2y XXy 028 ~2 Xy XX(2,3), (1,43}
+2 X 1yy XXy an 28 T Xy XXqay g2y, 08 T2 XXy Xig13,¢43.02.31)
+ XXy Xigan g2y g3y ~2 XXy Xigz.8y, 01413 T3 XXy, (233 Xig 13,4231
=2 XXiq123y Kqn 2y 031 3 XXy, 12,31 Xiguq2ny ~2 Xqn 21 XX(1,23, (31
+ 4 XX 1130233 Kqan 21y FAXX g 023 Kqnsn2ny ~2 Xy XX(1,3,43, {23}
+ Xitna5 0231 ~ XXy Xig3.41,0121 ~ X1 XX((3,43,(1,2})
A(X(11,2,3,50,1411) = =4 Xy XXqay, 041,023,031 ~3 XX(q123y X(1,33,(2})
+ 3 Xgapy XXqay 243,031 22 XX g1y, 023,031 Kqan g2+ XXy, 023 K2 i3
=3 X1y XXq12,43, (311 4 XXqn 2,313 Kquy (23 3 XXq X2y, (31.(1 41}
+6 Xi(1,23y XXy, (23,031 ~4 XXq0yy Kqanang2n 3y ~ XXy X(g41,(1.2,3})
~ 22 XXiq13. 02y Xqan g2 03 ~3 XXy Xqu2.4h,031 3 Xqay XX(q23,433. {141
+6 XXi(1,23y Xiqan (230311 ~4 XXy 020 Kqnaeyy 7 XX 123,311 Kgan (21
=3 XX({131. 023 K(n23r TXXq1,2,3,50, {431 X1y XXq1,2,3,4)
+ 3 XX 111 Kqan (2431 T Xy XX qan 028 4 X XXgay,01.23, (31
XXy Xqangang23y H4 XXy Xigay g2y 08y 4 XX 1,023 Xig13.42.31)
=3 XXiq1.21y Xqn 23,031 4 XXy, 12,3 Xguq2n ~3 Xqn2n XX(1,23, (31
7 XX q13y 023 Kqan 2y P X XXqneygan 020 XXy X sy 14020
I 7 XX g1y 023 Kqnan2ny FXXqny Xqnzs41y ~ Xy XXqay 12,81 tX((1,2,3,5),14})

[ >

=llooking for a pattern in the antipode X-basis

r>for i froml to 5 do
print (S(X[{{seq(j, i)}}])=_
i ToX(antlpode(X[{{seq(J 1..1)}131)));

S(X(1133) = X1
S(Xi(1,233) = Xiq1233 =2 X132
S(X(112311) = 3 Xqn 20,03 ~Xg123 ~3 X123 ~6 X((1}.q2, (31
S(X(11,2,3,411) =4 Xqu3n 041021y ~ 16 Xiqay, 41,231 14 Xgay (121,431
14Xy s a.02 O Xz an {123y TAXan (123 MAX(a 24003 X({n234))
~ 4 X(1.02.3.413 26 X((13,¢41.023. (31}
S(X(11,2,3,4,51) = 7190 X5y, 13, (43,423,131 ~ 10 X(q4,51,11,2,33 45 X(5),(1,3}.{4}.{2})
=30 X5y, {13.42.3.4 4O X(51,43.41.{1.21y ~OX({51,{20,¢31 {14} O X({1}.{2,5}.{34}}
5 X5 (1234} TOX((s) (1241031} TOX((sh (131 (241) O X({235},{1},{4})
—120 X (51,113, 041.12.31r ~40 X(a,53, (123,131 PO X((2,45), {11,431} TOX((5},{2,3},{14}}
=120 Xi¢s3.¢13.¢3. 41,423y +10 Xes sy, ¢4y, (1,233 +45 X({1},43,5), 14}, {21)
+10 X(4,50, 1131021 O X5y, {1.3,41,(233 ~83X(s},¢41.41.20.¢31 O X({1}.{35).{2.4})
+ 70 X5y, (134241431} ~X{{1.2345)} ~83 X4 5,011.420,1311 ~40 X({4,5),{1}.{23})
=25 Xi(3,4,51, {13,421y ~10 X(gz4,5, 01,231 ~O X125 (410311 2O X5}, {4}, {123}}

L =5 X{{2,3,4,5},{1}}
r>
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= n=2 antipode

> for Ain listallsp(2) do
print (S(X[A]) = ToX(antipode(XA]l)));

od;
S(Xi(13.1211) = X({13.(21}
S(Xig1.211) =~ Xiqn 21 ~2 X {13,021

=l n=3 antipode

> for Ain listallsp(3) do
dprint(S(X[A]) = ToX(anti pode( X Al)));
oa,

S(Xgg 1y 023.40311) = ~X( 12031
S(X(112.0311) = X023 T2 X132, (31
S(X(11310213) = Xg 203 ~ Xqn3n 2 X 28y T2 X1, 025031
S(X(111.12.311) = Xq123, (311 T 2 X132, (31
S(Xi(1.2.313) =73 Xtn21 3 ~ X123 ~3 X231 ~6 Xqu. (21431

=| n=4 antipode

> for Ain listallsp(4) do
dprint(S(X[A]) = ToX(anti pode( X Al)));
oa,

S(X{13, 141, 023.0311) = X({13.(43. 023 {31
S(X(1ar,1120,0311) = X1 03.41, 021 ~ 2 X{(13,(43, {23 {31

S(X(1,33,(41,(23}) =

X423 ~ X zani2y PXgaz e "2 X1 0402030

S(X(111,041.02.311) = X1y (43, 42.31 ~ 2 X{(13,(43, {21 {31

S(Xiia,(1.2,3}}) =

3X1nqan 123 ¥3 Xy (3414211 TX(11 02341 T6X((13,043,¢23.(3})
S(Xgg2y, 03111 411) T2 X qn 3y 041021 ~ 2 X104 02,31 ~X((4) {12,031

= Xt q3.4n020 Y2 X1y 02,4003 TX20 (80 (141} "2 X{{1},{4}.{2}.{3}}
S(X(12.31,(1,411) = 72 X131, 040.020) ~ X230 0041 Y2 X0y, 41,023 3 Xgay (1,23, (31

+3 X1 340021 Y2 Xgz410120 2 Xy 0243430 A X0 (43023 (31
S(Xig13.41.0211) = 72 Xqu 31 04n 021 O Xt an2.3 3 Xan 2103 X340 02

+2 X340 020 PXqa (23 T2 X 24008 PXqa2s e 0 X1 4,020,031
S(X(11.12.43,(311) =

Xiqnay (a2 ~ X1 04n02.31 ~X({4a3{123,. {30 ~2 K1), {4}.{2}.{3}}
S(Xig131.02.411) =72 Xqu 31 04n 021 2 X0 a02.31 T3 X4y 0123, (31

+3 X1 341021y T2 Xg341,0120 2 X1 02.40031) K({L3}.{2.4})

+ 4 Xi{13.(4}.{2}.{3})
S(X(11,12,3,413) =

3Xiquy (423 ¥3Xay (12131 FXan (23 6 X((1,04,12, 31
S(X(11.2,41,(311) = 2 Xqn3. 040,020y O Xqup0ar.02.31 Y2 X(43,(1.2}, (3}
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+3 X1 (340021 FXqan (23 T2 X 24003 PXqa2s e 0 X1 4,020,031
= X{{1,2,4},{3}}
S(X(111,43.41.0231) = X4y (121,031 ~ 2 X{(13,(43. {21 {31

S(X{{3,4},{1,2}}):

2 Xigan 120030 Y2 X0y 03,45, 023 TX(840 (123 T4 X(13,041,023.(3})
S(X(11,2,3,411) =4 X131, 0410213 ~ 16 Xiqay, 43,23 14 Xy (121,431

14Xy 402 O Xz an {123y TAXan (123 MAXa 24003 X({n234})

~ 4 X(11.02.3.413 26 X(13,¢41.023. (31}

=l n=5 antipode

> for Ain listallsp(5) do
dprint(S(X[A]) = ToX(anti pode( X Al)));
oa,

S(X(151, 113, 041.023.0311) = ~X({5}, {1}, {4}.{2},{3}}
S(X(151,041.01.21,(311) = 2 X(53, 011, 041,020,031+ X((4,5),{1},{2}.{3}}
S(X(i51,11,3), (41, {23}) =
2 X5y, (11041425 031 FXsh (1034002 ~ X0 (3.51 {41021 X450, (1), {23 {31
S(X(151,113.141.02.311) = 2 X5y, 011, 04n. 020,031+ X((5),(1),{3.4}.{2}}
S(X((51,141.11.2313) =
6 Xi(sy. 013041020431 T3 X5y {11341 {23} T3 X451 {11. {2} {31} ~X({3,4,5},{1}.{2}}
S(Xiisy.020. 03001 411) = 2 Xy g 04n 025030 Y Xy 04n 02,3 2 X3, 03,4343, (21
= 2Xq13.43,50. 040020 ~2X(gs) (02,45 031) FXgasn (002008 X1 12,50 14 (31
S(X(i51,12.31,(1,411) = ~A X5, 013,412 031 T X250, 03,411 3 X((5),{1},{4}.{2.3}}
~2Xshqan3.40020 Y2 X1y, 03,50, 043023 F2 Xy 003 (2.43 (31 T3 X{4,5),{1}.{2}.{3}}
~ 2 X{4,51,{1}.{2.3}}
S(X(151,11,3,43,4231) = =6 X((5), 013,412,431 ~ K51 {11.42.3.41} ~3X({5},{1},{4}.{2 3}
+ Xit2.4,50,(13.{31) ~O X5 (134341421} F2X(ay351 (41 {23} 2 X((5),(13.{24}.{3})
=2 Xi(4,5),(13.(2,{3}} T X({3,4,5},{1}.{2}}
S(Xggsy.q131.02.41.0311) =
2 Xig5,013, 041425431 T X051 0100400230 P X1 (1 (3,43 0230 TX(5).{1}.{2.4}.{3}}
S(X(51,11,31,(2,411) = ~4 X5, 013,41, (23,031 ~ 3 X((5),(13. (41 (231}
~2Xishq1n03.40020 Y2 X1y, 3,50, 043023 X524 Y2 X1, (13,024}, (3})
=3 X(4,51, (11,121,131} ~2 X{{4,5},{1}.{2,3}}
S(X(i51,13.12.3,413) =
=6 Xi(5),013.041.021.431 ~ K51 {1. {2341} 3 X(5h{1}.(41.{23}} ~3 X{(5},{1}.{3,4}.{2}}
S(X(i51,11,2.43,¢311) = 76 Xigs1, 013,412,031 ~ K53 (1h12.3.41} T X((23,5),{1},{4}}
~ 2 X5y, {11,141 {2.3)) T X((5},{1}{3.41{2}} T2 X(1).3.5h4n 021} F2X((5},{1},{2.4}.{3}}
=3 X({4,5.{13.{2}.{3}} ~X({3,4,5},{1}.{2}}
S(X(151,113.13.41.(231) = 2 X5y, 011, 04,020,031+ X((5), (1), {4},{2.3})
S(X((51,13,41,(1,23}) =
~A K53 {1 {41 121031 T2 X1 {11041 {2.31) T2 X{(4,5),{11{21 {3} ~X({4,50.(1}.{2.3})
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S(X(151,11,23,411) =26 X5y, (13, {43021 (31 A X((s1, (1302341 T14 X5, 011,041,023
+16 X5y, (13,4341 423} A X135 (41 (21} ~AX((5}.{1}.{24}.{3}}
+14 X145, 113023031 TO X5y (110231 TAX(345){11.(21) TX({234,5),({1})
S(Xggay, 023,031, 01.511) =2 X5y, (13,041,023, 031 ~ 3 X5, {13} {4} {2})
+3 X512 03h 1141 3 X5y 113,041 02.31) TX(an{2n(3h {15 3 X((5),{1}.{3.4}.{2})
=3 X1 (350040020 Xy 0an (023031 TO Xgsy (24031 X450 01102 (31
+ 3 X{13.{2.5},{4}.{3}}
S(Xggay. 02,31, 01511) = =4 X5y (0421031 TAX(sh 0031 041020 ~ X5 (3,43 {1 2})
— 2 X5 0204301141 X125, (3,43 TO K511 {41 {23)} X{{4,5},{12}.{3}}
+ Xigsh 2300141 ~A X5 (00340020 X s (an {12y A X(1,(3,5), (41, (2})
+ Xa s qn3n020 T2 X5y 04y {0 25 {31 YO Xy (1124 (31 TX{{4}.{23}.{15})
=3 X(4a51,{11.021.(31) 2 X450, {11.{23)} ~2 X({1},{2,5},{4}.(3}}
S(X(12,41.(31,{1.511) = X(2.41,3111.50F ~A X510, 040020031 TOX((5), (1.3}, 041. (21}
= 2Xi(s1.43.41,(1.2)) 2 X({5},420, 430 {141 PR(1),{2,50,{3.4}) O K5}, {1}.{4}.{23}}
~2Xga s (12003 TX(gsh 2,30 {14 TO Xy {1341 {23} t2 X(35),{4}.{12}}
S Xquashiani2y T2 X451 (130021 T3 Xsh{4n {1 2h (3 O X(5),(1},{2.4}.(3})
=3 X451 (13,020,431 ~2X(q4,50,{11,12.3) ~2X({1}.{2.5},{4}.{3}}
S(X(12,3,41,{1,511) =12 X5y, (13,043, 020.431) + Xga51, (12,3 ~9X((5),(1,3), {4}, {21}
+6 Xi(51.¢3.41, (1213 F3Xgs1 0204301141 T3 Xq1yq25043.4h 12 X5y, 013,041,023}
+6 Xga51,11.20,031 ~3Xs1q2.3n 141y T2 X5y 1,541,021 3 X((a 51041 (121
=~ 9Xi1 350040020 ~3 X4 s n3n 2 FIXgsy qanqn 2y 3 12 X((5),013.02.41.(31)
+ 9 Xi(a 5113020031 t6 X451, 011,023 tX(3450 (10 {213 tX(3.4,5)(1,2}}
+3 X1y 025 (4,031 FX((5) (a1 (12.3) TX{(23,4},{15})
S(X((3,43,120.11,511) = =4 X5y (1042031 TAX(sh 031 04h 020 ~2X((5), (3,43, {L.2})
~ Xig3.41.0200150) ~2X(qsp 023 031414 X253 41 T4 X((5),(1}.{4}.{2 3})
= Xiga5n0120,030 X3 (2,31 (14 TO Xy (1341 {23} tX({35),(4}.{12})
A X1, 0350 040020 Y Xgasy (131023 T3 X an{n 231 Y6 Xi(5),(13.12.4}.(3})
~2Xqa5n, 010020031 ~X((a 51 {11423 ~2 X{{1},{2,5},{4},{3}}
S(X(11,3,5), {41, 4211) = 76 X(g51, (13,041,020, 0311 T3 X(51, (131041, (23} ~2X({5),{1},{23,4}}
= Xigshi2n3h 14 FXsy (2,403 PXq28 5001041 T8 X((5). (13,041,123}
+ X245, {13,431 TX{1350 {4 {2} “OX(sy(an 3421y 3 X(1},(3,5).(4}.{2})
+ X5y (134n 021 ~2 Xy a2y 03 YO Xsy (24,03 "2 X((4,5), (13, {21 {31
= X((3,4,50,{13.{2}} ~X({1}.{2,5}.{4}.{3}} ~X{{5}.{4}.{1.2.3}}
S(X(11,3,51,(2.411) =12 X5y, (13,443, 020.431) H X(ga51, (12,31 ~6 X((s),(1,3), {4}, {21}
2 X5 0142341 FOX((51,43,41,0121) TX{11{2,50{3.4}) K51 {1,24},{3}}
~2 Xy n3ni241 ~Xq235 (1 {4 F12 X5y 01104023 A X(ga51 0120 (31
= Xig2.4,50, (10,431 ~X(sh(2.3n{14 12 Xg5 013.03,40,021) X350, {4} {12}
~ 6 Xi(13.¢3.50. (41021 ~X({a5) {130 {23) TX(5h{L3.41{2)} T8 X((5) (4}, {1.2}.(3})
~Xitus5n024) T2 Xq13.4350 1241 10 X5y (1302430311 8 X(a51.(13.(2).(3})
5 Xqa s (1023 T2 X545 (1021 TX(3451 (121 T2 X5}, (4}, {123}
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S(X(14,50,113.021,(311) = 2 X5y, 011, 041,020,031+ X((5), (43, {1,2}.{3})
S(X{14,5),(1,23,(31}) =
A Xi(51,013.441,021, 431 T K45 {12},{3}} T2 X5} {41 {1.21.{3}} "2 X{{4,5},{1}.{2}.{3}}
S(Xgga51, 1131 0211) = =4 X((s5), (1h 40020031 ~X((51.03.41.(1.21) ~X{{4,5),{12}.{3}}
= 2Xigshq1n03.40020 P Xa sy (a0 21 2 Xq0303,5) (41 {2)} "2 X{{5},{4},{1.2}.{3}}
= 2 X{4,5},{1}.{2}.{3}}
S(X{14,51,(13.(231}) =
~4 X5y {0 14n 20031 ~Xsh s 4 (121 ~2 X5 013,03.43 0280 ~2 X({5), (41, (1,2}, {3}
S(X(14,51,(1,2,311) =12 X5y, (13,041, 020.431) F 3 X3, (341, (1.213 T3 X(4,5),{12},(3})
+6 Xi(51.13.43. 41,0213 t6 X((5) 143,11 20, 1311 6 X145, 1130230313 Y2 X(3,4,5),{1}.{2}}
+ X({3,4,5,{12})
S(X(12,3,4,5,(111) =26 X(g5p, 013, 041020031 ~ A Xy quan a2 4 X1, 01.02.3.41)
+6 Xi(51,¢3.41.(1.2)) T X(q5p, {12341 T16 Xy (130410231 F14 X5y, (1), (3,43 (21}
+ 14 X5y, (a3, (123,031} A X501 024, 031 TAX((5),(4}.(1.23})
S(X(11,2,4,51,{311) = 26 X5y, (13, {43, 121.431 ~ 14 X(q51, 0131, 41,0231 T8 X((5), {11,234}
S Xy (aanir21y ~X(1245 (3 X5 21031 (14 X5 (125,41
= 2Xi(sh 41241031 2 X({2,3,50, {13,141} T2 X5y (13 (an (231 A X({45,(12}.(3})
= 2Xiq2.450 (13,031 T2 X5y, (13, (3.41. {21y ~A X5 (an (2 ~14 X1y, (3,53, (43 {21}
4 Xa (121 T2 X5 01340020 I3 Xy (an(n 2031y ~20 X5y, (13, (2.4}, {31}
+ 13 Xiga 5y, (13,023 0311 O Xqa sy (1023 A4 X345, (1.021 M X125, (41 (31)
+4Xi (5104101231 T X({234,5),{1})
S(X(12,4,51,{13,¢311) = 76 X5y, 013,41 (230311 T2 X((5), 01,31, (41, {21} ~X({5).{1},{2.3,4}}
O Xi(sh i1 04h 0230 T2 X5 {13 03.45 {23 PR {1341 {23) T3 X((5},{4}.{1.2}.{3}}
+2 X5y, {11 12.41,(31) ~X((5),{4}{12.3}}
S(X(12,4,51,{1,311) =12 Xy, (13,441,020 431) + Xqa51, (12,31 ~3X((5),(1,3), {4}, {2}
+ Xigshq1n02.341 3 X5 0341012 “2X(qspq13002.41 10 X5y, 013,041,023}
A X a5 (120031 T X(12.4,50 {11,430 TX{2455{131) X5}, {1},{3.4}.{2}}
= X351, {41 {121 TOX{{1}, (35 {4} {21} ~X({450(1.31{21) ~K({5}.{L3,4}.(2}}
7 X5y qan0120,030 ~2X(q13,43.50 2,41 6 X(gsy,013.02.41.431 8 X4y, (1}, {2}. {31}
+5 Xi(a 51110231 T X345 (10020 tX(za50012 T2 X5, (43{12,3})
S(X(11,2,3,4,51) = 7190 X5y, (13, (43,423,131 10 X(q4,51,11,2,333 45 X(5),(1,3}. 14}, {2})
=30 Xi(sy. (1. (234 ~4OX((51,03.41.01.211 O X((51.020(3h 114 O X((1},{2,5),(34}}
=5 X5 (1234} TOX((s) (1241031} TOX((s (1310241} O X({235},{1},{4})
=120 X5y, 13,041, 02.31) ~40 Xega sy, (1,23, (31 TOX(2.4,5),{13.(31} O X({5},{23},{14})
~ 120 Xi¢s3.¢13.¢3.410, 023y H10 Xes sy, ¢a3, (1,233 +45 X((1},43,5), 14}, {21)
+10 Xi(a,51, (1,31, {21y +OX((sy,(1,3,43, {213 ~89X((5), 4,120, (311 O X((1}.{3.5,(24}}
+ 70 X5y, (134241431} ~X{{1.2345)} ~83 X(1a5,¢1}.420.1311 ~40 X({4,5),{1}.{23})
=25 X(13,4,51, 111,421y 10 Xg3.4,5, (1,233 O X{1}.42.5), (41,431 ~2D X((5},{4}.{1.23}}
=5 X{2,3,4,5},{1}}
S(X({1,3,4,5(211) =26 X5y, 00341020031 ~ 10 Xgspqn3n 0an 021 T 7 X510, 02,341
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+6 X(51.¢3.41,(1.233 T3 X(g51, 0204301141 PX(s)(123.41 22 X(5),{1},{4}.{23})
+3Xi(a 51120031 ~3X(24,50,{13.(31) T2 X1 (11 (3.41.(21} 3 X({3,5},{4}.{12}}
~12 X1y 4350 441023 T3 Xa 51321y T3X(sh (134 (21y F14 X5y, (43, (1.2}, (31}
=16 Xi(sy. (12410311 ~Xqnzasn(2r O Xqash 2003 3 X451, (11,1231

+3 X345 {11421y T3 Xq11 425004003 A X5y 0410123 PX(2,3,45 (1))

S(X((3,4,5),(1},{21}) =
6 Xi(sy. 013,041 020 431 T3 X5y {11 {41 {2.3} T3 X5 {an {12 {31} ~X({5}.{4}.{123})

S(Xg(3,4,51,11.213) =12 X5y, 0ap.qan 020080 T X4 501231 T X5y, (13,041 (2,31
+3Xi(a 51 (120,031 T6X(5), 0410120, 031 6 X451, 013025031 3 X4y {1). (231
+2 X (5},{4}.{1,23})

S(X(111.12,5), (41, 4311) = 2 X((5), {11, (41,023,031} ~ 2 K51, {L 30040 (23} TX((5), {2}, {3} {1 4}}
2 X5y (1 04n 12,31 FXsn e 40020 s L2 3 T2 X((5) {11 { 2,43, (3))

S(X(12,51.(131,{411) = ~A X5y, 013,41 (23,031 T3 X((5), 0131 (41, (21 ~X({2,50,{1 3}, (4}}
= Xigsh43.4n 0120 ~Xsn2n03n {4 PXshineni241y ~AX((5),(13.{4}.{2 3})
~ X4 50120030 T3 X5 (103,41 023 X s (an {123y F3X(13,(3,5),(4}.{2})

+ Xi(a 514130121 “2 X5y (4020031 FXan e iz 4 A X s 124,031
=3 Xi(a51. (13,020,431 ~2X(14,51,{1}.{2.3}) “X{1}.{2,5},{4}.{3}}

S(X(12.51.(31(1.413) = ~4 X5, (13,041,020, 031) PO X5, (131, (41, (2)} 2 X({5},{3.4}.{1.2}}
~ X2500301141 T2 X(q5 023 {31 (1 4 FX(s (13 {241) O X{(5},{1},{4}.{2 3}}
=2 Xqa51,0121,031) O X5} {11{3.41{21} T2 X350, 04h 121} tOX((1},{35}.{4}{2}}
+2 X (a5 0130021y 3 X((5q4h 0120430 PR30 {2411 O X5y, (1), (2.4} (31}
=3 X451 (13,020,431 ~2X(q4,50,{11,12.3) ~2X{{1}.{2.5},{4}.{3}}

S(X(12,51.(1,3,41) =12 Xy, (13,441,020 431) + X(ga51, (12,31 ~8X((5),(1,3), (41, {21)

+ X5y (142,341 YO X5y a4 q1 21y FX5h (2003014 K250, {13,4)}

= X{11.42.50¢3.41) ~2X(gs,qu3h 241 I X5y 03,041 02,31 O X(g4,5), (1.2}, {3})

= Xi2.4,50, (10,431 ~ X5y (23014 12 X5y 011.03.41.020) 2 X(q3,5),{4}.{12}}

=6 X1y, ¢350 (41021 T2 X450, 130020 TR {L3.4b {21 PO X5y, {4}, {12}, {3}}
=2 Xy qa5n 0241 10 Xigsy (13,243,031 F8 X(ga sy (130210311 PO X451 (1. (231
+2 X345, (11.(21) TX(3.450 (120 TX{1302,50 041031 P51 {41 (12,3}

S(X(111,12,51(3.411) = ~4 X5, (10410200313 Y2 X851, (13), (41, (2)} ~2X({5},{3.4}.{1.2}}
~2Xi(sh i1 04h0230 X5 (2,300 4 T3 X5 {1 {34 {2)} T3 X{{5},{4}.{1.2},{3}}
+2 X((5),{1},{2.4}.(3}}

S(X(12,3,51, {13, {411) = =6 X5y, 013,41 (23,0311 T2 X((5),01,3), (41, {21} ~X({5).{1},{2.3,4}}
+ Xi(5h01.2.41,(31) TOX({5},{1}.{4}{2.3}} TS XBL{11{3.41{2}} 2 X{{5},{4}.{12},{3}}
+ 2 Xi(51.013.02.41,03)) T X({5}.{4}.{12.3}}

S(X(12.3,51,11.411) =12 X5y, 0an.qanq2h 08 T X4 50123 ~0 X5y, (131,041, (2)
+ Xish11,42.341 O X(qs), (3,41 (121 FX(s) (20 (3h {14} X({1}.{25},{3,4}}
= Xigshin240030 ~2X(qsp (1300241 X235 {14 12 Xi(5), 13,043, {2.31)
5 Xiqa st 2n(3 T Xq2350 (141 “X(sh (23014 T X5y, 013.¢3.43.02})
~2X(z51 0411121y 8 X(1y(3.5h {41121 ~2 X451 (130121 T8 X((5), {4}, {12}, {3}
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= 2Xq1y.¢350. 0241 ~10 Xesy, (a3, (2,43, (311 FOX(asy (13 (2n. (31 6 Xig4,5),(13.123})
+ Xig3.450 (11,021 X345 (020 Xy (250040031 P2 X1 (41 (12,31

S(X(11.2,51, (41, 4311) = =6 X((51, (13,041,020, 0311 FAX((51 (131040 (21) ~2X((5),{1},{23,4}}
~2 X3 02103h {14y T2 X5y (1241031 T2 X(2,3,50 (1,041 O X(5}, (1}, {4}, {2.3})
= Xitn250040031 7 X5y {10343 023 FAX(a1035) (41 {2)} "2 X{(5},{4}.{1.2}.{3}}
+8Xi(s1.(13.4241.031 T3 X451, 111,02} {31} TX{3.45{1},{2}} 2 X{{1},{25},{4}.{3}}
= X({5},{4}.{1,2,3}}

S(X(g1.2,50,13.411) =12 X5y, gan.anq2h 03 T X4 50123 4 X5, {L3), {4} {2})
+2 X5 q102341) TAX(5103.400120) 2 X({13.42.50,(3.4}) ~2 X({5},{124},{3}}
~ 2 X235 (1041 TIXgs (13 q4n 023 t3Xqa s 120,03 2 X({5),{2,3}.{1 4}
~Xitn25,¢3.41) P X sy 130341021 T4 X e 50040020 T X((5), 043, {1.2},{3})
8 Xy (124003 T Xqasy (1nq2h 131 F3X(asy (11023 T2 X((3,4,5),{1},{2})
+ Xi(3,4,50, (121} T2 X({5},(4},{1,23})

S(X{{11,13,5). (41, {23}) =
2 Xig5,013, 041023431 ~ X005 0n 8 (an02h) Y Xgsy (04423 FX() 041012303}

S(X((3,51,141.11,211) = =4 X5y, (1040021031 Y2 X((51,01,31 (4021
— 2 X5 010400231 T X451 {120 031 FX(a 51 {131{2)) T2 X{(5},{4}.{1.2}.{3}}
=2 X(4,5),{1}.{2}.{3}} ~X({4,5},{1}.{2.3}}

S(X(13.51.0210.(1.411) = =4 X5, 013,041,020, 031) F3 X5 (131,041, (23) 2 X({5),{3.4}.{1.2}}
= Xigsh2n3n 4 FXsh ez T3 Xsh i an 23 K451 {12}, (3))
—AXisn 10340020 Xz sy 040021 3 X351 040 {23} X({3,50.{2}.{1 4})

+ Xia 503020 ~3 X5y qan (1 2h 031 X e sn 24 X5 (13.02.4).(3})
=2 Xi(4,50,(13.(20,(3}) T X({4,5),{1}.{2.3}} TX{1}.{25}.{4}.{3}}

S(Xgg13.03.50.02.411) = =4 X5y (04204031 T2 X510 31041020 ~2X((5),(3.43.{1.2}}
+ Xishq13h 0241 T2 X5, {13 {4323} T3 XL {3.4{2}} 3 X{{5},{4},{1.2}.{3}}
+ 2 X(5},{1}.{2.4}.{3}}

S(X(13,51.(12,411) =12 X5y, (13,443, 020.431) + X(ga51, (12,31 ~O X({5},(1,3}, {4}, {2}}
X5y (12,341 FOX((sy (3 an(1 21 TX(5h 124103 "2 X({5),{1,3},{2.4})
= X2.3,50, (10,041t X5y (104231 YA Xasy(n2y.03 10 Xigs),013,43.41. 021}
~ X3 5h04n012h ~3Xq13.50, 041 {23 TX(a 50 {130{21} T8 X((5), (41, {12}.(3})
~ Xz 5124 T2 Xq143.50 1241 6 X5y 0130241031 X453, (11, {2). {31}
+3Xqa s (10231 T2 X345 (1021 X345 (121 X504 (12,31

S(X(11,4,5), (23, ¢311) = 76 X((51, (13,041,020, 0311 A X(51 (131410231 ~2X({5),{1},{2.3,4}}
=2 X5 q2n08h 141 ~ 7 Xgsh (1 04y 02,3 Y2 X245, 011,431 O X5}, {1}, (3.4} {2}}
A X350 040020 Y2 X5 013,40 020 T3 X5y 04h (020031 P8 X5y, (1), (2.4} {31}
= Xi(1,45),{21,{31 2 X{{4,5),{11,{2}.{31) ~X({3.450(1{21) ~2 X({1}.{2.5},{4},{3}}
= X({5},{4}.{1,2,3}}

S(X(11,4,51,(2.311) =12 Xy, (13,443,020 431 H Xqa51, (12,3 ~4X((5),(1,3), {4}, {2})

2 X5 q102341) T3 X5 03410121 2 Xq1pq250 4341 T X1 013,041, 02.3))
+3Xqa 51120031 "2 X(2,450 (11,031 ~2X(sh 02301141 YO X((5),(1},(3 4}, (2}
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— 4 X1 g350 040020 ~2 X5 00340020t X5y 041 0020031 T8 X5}, {1}, {2.4}.{3}}
= Xitnasni28y T X450, 013.020 031 A Xqasy01102.3 P2 X345, {1}.{2))
+ Xig3.450, 121y T2 X((5},(4},{1,23})

S(X({1,2,3,5,(411) =26 X(gsp, 03,041 020 031 ~ 12 Xqspqnn 0an 020 T 7 X510, 02,341
+3Xi(s1 (3410121 F3X(5), 020430141 tX(5)(12341 3 X((5),{124}.{3})
=3 Xi(2.35 (11,41} T 23 X5y, (13 (an (231 T3X(a 5y (121,031 T22 X((5),(1},{3.4}.{2}}
=3 X5 (an 121y ~10 Xeqay, (353, (410233 T3 Xasy {1321y YO X5}, (41.{1.2}.(3})
=16 Xi(sy. 241,431 ~Xqnas s (a1 Y14 X5y, 011, 020,031 6 X453, (1}.{2.3})

L +4 Xiq3,450, (11021 T3 X(11. 1250 141,431 F3X((5h(41. 11231 tX((23,45), (1)
r>

=llooking for a pattern for antipode on the P-basis

r>for i from1l to 5 do

print(S(P[{seq({j},j=1..1)}])=
od ToP(ant i pode( P[{seq({j},]=1..1)}1)));

S(Pgi13y) =P
S(Pgi13.1213) =Prianan
S(Pgi1y.¢23.4311) = ~Prgay 12031
S(Pgiay,¢41.¢23.0311) = Prianqan.023.431
S(P(isy, (13, 141.023.0311) = ~Pisy (1,141,420, (31

> for i fromlto5 do
print(S(P[{{seq(j,]=1. ')}}])=_
ToP( ant Ipode(P[{{SeCI(J 1..1)}}11)));

od;
S(Pgi13y) =P
S(Py(1,233) = Pya2p
S(Pii1,2,311) = Pri12,313
S(|:){{1,2,3,4}}) =—Pi11,2,3 413

S(Pi11,2,3,4,511) ==Pii1,2,34,53

L >

=l n=2 antipode P-basis

> for Ain listallsp(2) do
dprint(S(P[A]) = ToP(anti pode(P[A])));
0a;

S(Pri1y.0211) = Priayi2n

S(Pii1.213) ==Pi121
L >

=In=3 antipode P-basis

> for Ain listallsp(3) do
dprint(S(P[A]) = ToP(anti pode(P[A])));
od;

S(Pyi1y.123.¢311) = ~Piny, 21,031
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S(Pii1,2.¢313) =Prin.12.3n
S(Pi131.0213) = Privsyq2n P23 P 23h
S(Pii13.¢2.313) = Pi{1.23.(31

S(P{{1,2,3}}) :_P{{l,2,3}}
L>

=l n=4 antipode P-basis

> for Ain listallsp(4) do
dprint(S(P[A]) = ToP(anti pode(P[A])));
0oa;

S(Pgiay.141.¢21.0311) = Prianqan.023. 431
S(Pgay,t123.0311) = ~Pray (3. 41,021
S(Pgi131.041.0201) = ~Pryay s 123 ~Prings a2 *P 241,031
S(Pgi1y,¢41.02.311) = ~Pru e (2,31
S(Pgiay.11.2311) = Pryay.2.3.41)
S(Pgi2t31,(1.41) = 2Pga3y, 041,021 ~Preannan s ~2 P 4123
~Prgsani2n ~Panenn ey 2Py q24.081
S(Pgi2,3111411) = Pz 14y *2Ps (12
S(Pgi1,3,41.0211) = ~Pyaaan 021y P4 1231 TPy(2.3.41
S(Pgi13.12.41,¢311) = Prynsyaani2 ~Praninan e ~Pranaasy
S(Pgi131.02.413) = ~Prguayi2.41y ¥2Ps,43,(121)
S(Py(13,12.3.411) =Pgay11.23n
S(Pgi1,2.41.¢311) = ~Pya2.41,031 T Pan 1233 TPy.(2.3.41
S(Pgi11,¢3,41.0233) = ~Prgay (121,31
S(Pyi3,41.(1,213) = Pgs a3,(1.2})
S(P{{1,2,3,4}}):_P{{1,2,3,4}}

L >

=l n=5 antipode P-basis

> for Ain listallsp(5) do
dprint(S(P[A]) = ToP(anti pode(P[A])));
od;

S(P(isy, (13, 41.023.0311) = ~Pisy (1,441,420, (31
S(Pisy,q41.01.23,¢311) = Peasy, (11,421, (31)
S(Pyisy 13y (41 0211) = ~Pianasnian 2 HPuasy (21030 YPushiu.(3.41.021
S(Pysy,(11.141.12.311) = Prish .3 41,021
S(P(is1,141,11.2,311) = ~Pra 45,011,021
S(P(isyg21,031 (1. 411) = ~2Pgay g3 51410211 T Pash (23 TP (2.50, 141, (31
= 2Pysy 0240031 YPsy (0 (an (23 2Py (a3 4121
S(Pgsy (2,31 11.41) = Py qa sy a4y ~ 2 Pa sy a2
S(Pyisyq13,41,0211) = ~Pish 2341 ~Pisash .21y tPr2451, (1,31
S(Pgisy,q13.02.41,0311) = Prgsyan 04y 42,31 ~Presh 241,031 HPsh (13,41, (21
S(Pgisy,t131.241) = Prgayasn 1241 ~ 2 Pasy,(11.02.31)
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S(P(is1,113.12.3,411) = ~Pyysy (11,12.3.41)
S(Pyisyq1241,0311) = Pst 2341 ~Pisas .21y tPr235), (13,041
S(Pgisy,13.¢3.41,(231) = Pgsyun.441.12.31)
S(Pisy(3.41.11.213) = ~Priasyqu.12.3n
S(P((53,11,2,3,411) =Pi12,3,4,5},{1}}
S(Pgay.q23,¢31.(1.511) = 3 Priay s 51, 410211 T3 Pyisyay.q41. (231
+3Pysy 110341021 3Py 12511410310 TO Py (241031 T3Py (13141021
+3Psy (21031114 TPy ann 203 P ien sy tPiasy (g2 e
S(Pga.12.31,(1,511) = Prgasy quani2y Py qan (2 ~Prasiqu 2y an
~Pysiisanin2y P2y (3.4 “2Pasy 23 P28 (141
~Payi2315)
S(Pgi2.43,131.11511) = 2Pgga sy quay.(2n Y 2Pya sy, (41,0121 ~Przan (311151
= 2Py sy (120031 ~2Pyshqs a2y TPz 34y 2Pas (23
+Piis1.(2.31,{1,4})
S(Pgi2.341,(1.51) =P34, (151 T Paasin2 TPasy (123
S(Pyg3 43,21.11511) = Prisan 211151 ~ 2Py ani2n ~Pasyquzan
+Piisi 280141 P25 (3.4 TPash 23 P ian 12
+ Pria 513,02}
S(Pgi1,3,51,(41.4211) = Prgz,a51, 013,031 ~2Pygsy (12,3413 ~Pius 5,041,021
+ P23, (11,04 ~Pshanin23 FPsyuaa.3 sy (a2
= Piisa5.(11.12})
(P11 (2.41) = Privssy 24 T Paas 12y TPas (123
S(Pia,51,(13.(23.¢311) = Pesyq4ar.41. 21,431
S(Pyia53,11.21.(311) = ~Priasyqu 2.3
S(Pgiasy.(1310211) = Pshiaan 12y TPia sy 141121y ~Priasy (1243
S(P(i4,5,113.(2.311) = ~Piysy.13.41.01.21)
S(Py(4,5,{1,2311) =Pyi3.4,5),{12}}
S(P{{2,3,4,5},{1}}):P{{S},{1,2,3,4}}
S(Pgi12.451,¢311) = Priv2a51,(31 T P2s45(11 TPs) (1234
S(Pgi2.4,51,(13,¢311) = ~Pishan 233 T Pisy (a4 ~Pisiiu 234
S(Pgi2.451,(1.311) = Przaasy (13 T Psasn2y TP (123
S(P{{1,2,3,4,5}}):_P{{1,2,3,4,5}}
S(Pgi13.451,(211) = Prinsasy (2 T P2z a5 (11 TPs) (1234
S(P(i3,4,51.{13,4211) = ~Pigsy. 141, 11.2.31)
S(P((3,4,5),{1,231) =Piia5}.1123}}
S(Pgiay. 02,50, 141.0311) = 2 Pygsy u1an02.3 ~2Pgsy quan a2 HPsy (200311141
~2Pysy1.0240.031 tPsy a2y 031 TPsh (103,41, 020)
S(Pgi2.51,(131,¢411) = Pgsyquan 241y t Py 4y (u 21 tPa sy (131021
P ga 524 “Puz sy (a4 TPuash e PushisaniL e
= 2Pa5, (13,1231
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S(Pgi2.51.¢31.(1.411) = Pgsyquan. 1241 Y2 Pssy, (41,1121 T2 Pasy, (131,02}
+ P gashi24 ~2Pyasiu2n 3 “2Pysy s anqu2n TPz sy (et an
= 2Pa5,(13.{23})
S(Py(251,11.3411) = Priaspqu343 T Psasy 2y tPas (123
S(Pgi1y.12.51.(3.411) = =2 Pyisy,(3,41, (1,213 T Pisy 12,31, 11.41)
S(Pgi2,3,51, (13, ¢411) = Pgsyqn 241,031 ~ Presyqanqu2.3 ~Psiin234n
S(Pgi2351,(1,41) =Pz s sy 14 T Pa a2y TPas (123
S(Pgi12,51,141.0311) = 2 Pygsy (v 2.41.03n ~ Presiianquasy ~Pruasya.3n
+2 P23, (13,041 ~2 P51 1102341 ~Psas a2
S(Pgi1251,(3.41) = Privasy a4 T Pa 412 TP (123
S(Pgq11.13,51, (41, 4211) = Pesyqan 04y, 02,31 ~Presh sy 4021 HPsh 1an (123, (31
(P35, 141.11.213) = Priasy (123 ~Prasiiuzn ey tPas(1a2n
S(Pgias1.021,(1.411) = ~Prasy (0231 P (3510241 ~2Psy(3.41.(12})
~Pasiianinany tPus sy a2 “Pasinzngen Prasiiusien
+Piis1.1,31,(2.4})
S(Py{13,¢3.51.12.411) = =2 Pygsy 3,41, 01,21 TPy quani24n
S(Pyia sy (12,43) = Prasyu24 T Pasy (1231 TPz 45, (12
S(P(i1,4,5),(23,4311) =2 P(gsy,q13.41.0231 T 2Pq2.4.5, (13,311 ~P{145,121,(31)
~2Pysy 10234 ~Pysh e qu23y TPis s
S(P(1,45,12311) = Pruas 23 T Puasiu2asy TPz a5 (12
S(Pgi12351(41) = Priv2s sy (4 T P23z 45, (11 TPs) (1234

L >

=llooking for a pattern for antipode on the M-basis

r>for i from1l to 5 do

print(S(M{seq({j},j=1..1)}])=
od ToM anti pode(M {seq({j},]=1..1)}1)));

S(Mg133) =My
S(Mi{13,¢213) = Mgy 231 + 2 Mg, 23
S(Mg(1y,¢23.4311) = ~“Mgayq2n. 31 =3 Myqay 2.3y ~3Migr2y, 031 ~6 Migu23p

S(Mig13,¢43.023,0311) = Mgy, 43,023, 031 ~ 2 Mgy 2,43, 031 2 Mygay, (33, (2,41

+ 4 M1y, (3.41.0213 T4 Mygay 203 ~2Mggnsy a2y 12 Mygs a2

+12May, 112,313 ¥6Myqay,(a3,(2,313 6 Myg23y, (1,433 +12Myquy 42,343

+ 24 Mi(1,2,3,43 ~6Myq1,3), (2,41
S(Mgsy, (13,043,023 ¢311) = ~10 Mgsy (13,141, 12.31) 5 Mgsy (133,043, 21

=5 Msy a1, g2, 031 ~Mygsy gy 0430230311~ Mygsy (23 (310143}

~ 20 M5y, 143, ¢1.2.33 ~10Mygsy q2.33, 01,433 20 Mygsy,(1,3),¢2,41)

+10 Mysy, (13, (241,131 +10Misy 112,43, (333 ~30 Mygsy, (13,023, 41

+10Myi2,43,133. {1,513 ~10 Mygay q2.33,11,51) ~60 Myysy (12,3433 30 Myysy ¢3.43,¢1,2})

—10Myisy (13,4343, 4233 =30 Myg23.43,1,513 T10Mia35 1431233 10 Myy3.43,¢23, 11,51

=5 M4 sy (13020131 ¥30Mi(1,35),12,433 20 Myqasy,(1,23, (311 ~30 M(4,51,(1},12,3}}
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+10Myq4,5) 11,31, 1213 ~60 Myg2,3.4,5), (133 60 Mga 511,233 10 Mi2.45, (1}, (31}
+30Mi2,4,5,11,31y ~120Myq1,2,3451y ~20 My(s,4,5,113,. 1233 D Mqay, (2,5}, (43, {31}
~60Mi3,4,5,11,213 ~10 M2 53, (3y. (1,413 ~10Mqay,2,5,13.413 30 My(a,2,5), (3,43}
~10My(1,2,5, (43,131 10 Mgz 5y 043,123 S Mqay qasy. 0410210 20 Myqay (351,241

=30 M(1,4,55, (233 ~10M(1,455, (21, (313 t30 Mi(3,5),11,2,4}

L[>

=In=2 antipode M-basis
> for Ain listallsp(2) do

dprint(S(I\/[A]) = ToM anti pode(M A])));
od;

S(M¢(13,0233) =Mgqay.(21) +2Mgqa, 2

S(Mi(1,233) =~Mi(12
L>

=In=3 antipode M-basis
> for Ain listallsp(3) do

dprint(S(I\/[A]) = ToM anti pode(M A])));
od;

S(M13,¢2.1311) = Miqay. 021,031 ~3Miqay.(2.31 =3 Mi(12),(31) 6 Mi(123))
S(Mi(1,23.¢31}) =2Mq1,2,33 + Mi(1},(2.3})
S(Mgi1,31,1213) = "Miqa33.021 Y Mg1,2),¢31) T2 Mq1,2,3)) tMi(1}.(2.3)

S(Mi(13.¢2.31}) = M1,2),¢313 T2 M((1,2,3}
S(M{{1,2,3}}) :_M{{1,2,3}}

L >

=In=4 antipode M-basis
> for Ain listallsp(4) do

dprint(S(I\/[A]) = ToM anti pode(M A])));
od;

SIM(g13,¢43.023,0311) = Mgy, 43,023, 031 ~ 2 Mgy 243,031 2 Mygay (33, (2,41
+ 4 M1y, (3.41.021y T4 Mggayn2.03 “2Mggasy a2 12 Mygsay (12
+ 12 M4y, 112,313 ¥6Myqay, (a3, (2,313 6 Myg23y, (1,433 +12Myqay 42,343
+ 24 Mi(1,2,3,43 ~6Myq1,3), (2,41
S(Mgay,11,23,¢313) = My(1,2,43, 131 ~Mga (1231 ~6Mygi2,3431 3 Mq1},12,3.43)
= 2Mysa1, (1,233 ~Mggayq3.41.0210 “Migusa.021
S(Mq1,33,041,0233) = 2M31,02.41 =3 Mgz 43,0123 ~2Mygay, (12313 ~6My(a,2,3 43
My, 24,031 *Mgn2a 31 My a2y Mygasyna B3 Myg 234
= Mg{13.¢3.43.12})
S(M({1},¢41.(2313) =
“2Mi(13.¢2.341) T2 Mygsay, 123y 2 Mygay 123 T8 Mygr23431 Migaygay.0231)
S(Mg(ay,(1.2,313) T2M(12,5,41) + Mygay, (2,341
S(Mg23,¢31.(1,411) = M2y (a1, 11413 F2Miga,3y,041,021) +4My(a3),02.41)

=3 Mgy (123 “Mygapn2n e tMn24, 31 A My a2 BM(1234
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+2 M1y, 241,031 “2Mgnyqan02.3 ~2Mggz sy 114 "3 Mgy 42,341
~Mgg13.¢3.41.021 *Migu3.4,021
S(Mi2,31,11.411) = ~Mg2,31, 11,41y +2 Mz, 03,1123y +2Mya,2,3,43
S(Mi(1,3.41,1231) = Mg13,43,0213 ¥ Mgy qn233 T2Mga2,343 tM,(2341
S(M{13,¢2.41,¢311) = Myga sy, 041,021 Y2 Myga 3y, (2,41 *Migusa, (213 3 M4y, (12,31
~6Mi(12341 ~3Mysay (1213 My gani23y Myzsnay 2Mgay 234
~ Mggay,1.23. 131
S(Mg(1,33,12.413) = Mgy (2.4 ¥2Mygz ey, (1,21 +2Myga234p
S(M({13,12.3411) =Mgay, (12,313 +2My(a,2,3,43
S(Mg(1,2,43,(313) = ~"Migr 241,313 *Migay (12,33 ¥2Miga2,5,43 tM{q1),2,3.41
S(Mq13,¢3,41,(233) = ~"Miay. 123,413 ¥Mga3,43,0213 ~3Mygay (12,33 6 Mig1235,4p
~May, 123,031 ~Mggn2a. 31 2 Mgz 43,121
S(M((3,43,11,23}) =Mz, 43, (1,233 +2My(1,2,343

S(M{{l,z,3,4}}) :_M{{1,2,3,4}}

[ >

=l n=5 antipode M-basis
r>for Ain listallsp(5) do

dprint(S(I\/[A]) = ToM anti pode(M A])));
od;

S(Mgsy, (13,041,023 ¢311) = 10 Mgsy (13,141, 02.31) 5 Mgsy, 1133043, 21
=S M5y, (a1, 1123031 ~Mygsy an 041020031 ~O Mygsy (23 (31 (1.4
~ 20 M5y, 143,412,313 ~10Mygsy q2.33, 11,433 20 Mygsy,(1,3),¢2,41)
+10Myisy (13, ¢2, 43, ¢33} T10Myisy 1,241,031 =30 Mysy (13,023,431}

+10 M(4,5, (1.3, {23} ~60 Mi(2,34,55, (13} =60 M(4,5),¢1,2,333 +10 Myi24,5) 11}, (3}}
+30M(2,4,55, (1,31 120 M(1,2,345;y =20 Mi(3 4,55 13,1213 —D My(13.(2,5. 14}.(31
—60My(3,4,5),(1,21) ~10My(2 55 (31,1143 ~10Myiay (2513433 B0 Myi1,25), (3,41

~30Mi1,4,5,12.313 ~10 M5y, (23, (313 30 My35),11,2,4})
S(M(gsy,¢43,01,23,¢311) = Migsy g4y (12,31 ~2Mgsy (12,43, 313 ¥3 Mgy (13,12.3.43)
+6 M5y, 11,2341 *3M234), (1,511 ¥3Mya 5,123,031 B Mygasy .23
+12Mi2,3,4,50,111y *IMqa 5,112,313 +24M(1235,45 t3M(345, 121
+4Mi(sa5), (13,0213 TIMigaa51. (121 *Mygr25,041.031 3 Mii235,11,4})
~3My235), (13,041} T3 Mig1a5,¢23) “3Myga sy (12413 3 Mi(1235, (41}
+Migasy, (1,020 031 tMggza5), (11,03 Migu 45,023,031
S(Mgsy,¢1,33, (41, 4233) = Migsy g4y, qn 2.3 ~ Mgy n3,02.41 ~Migsyqa2.43, (31
+4 My 11.02.341) T8 Mygsy 123413 ¥3Migsy 341,123y Mgy 13,0340, 021

+4 Mii2,3,43,11,51 tMigs a1, 25115 TMgasy (2003 4 Mi135),02,43
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+10 M(2,43,(31.11,51} ~10Myqay,¢2,31, (1,53 ~60 M5} (1,2,3413 —30 My(sy,(3,4},11,2}}
—10 M5y, (13.43.43.021) ~30My(2,343,. (1,513 Y1I0OM(1.35) 43,1233 10 M3 43 12}, (151)
=5 M4 sy (13020031 ¥30Mi(1,35),12,433 20 Myqa sy (1,23, (311 —30 M(4,51,(1},12,3}}

—10M(1,2,55, (41, {31y T10Myqs sy 43,0123 +O Migay (350,041,023 20 Mig1y, (3,5, (2. 41}



+3Myga sy (121,031 TOMygasyqaq23y T12Mz2 545,111 11 Myga sy (12,31
~Mgt2451, (13,031 4 Mggz45,(131) T24M(125453 tM(1345 121

4 Mgy, (13,021 T Mgz a5, 0021 Miqay(253,03.41 tMigasy (13 (a1
+3M125,3411 “2My2.35,(1,411 2 Mq2.35), (13,0413 "3 Myga sy (a1 (121
=~ Mgg1y.q3.50, 040020 3 Myqayss102.433 ~Mygs sy 2141y O Mygaa51, (231
+ M{14,5,(21.¢31y 6 Mgz 51,01,2413 ~3Myg1,235), (43}

S(M(gsy,¢13.041.(2.311) = Migsy qay, (12,313 + Migsy 13,41, 021 ~Migsyq2.3), (1,41
~Migsy qr2.41,031 F3Migsy (1302341 *Mgay (231,015 B Misy (12,341
+3Misy (341,121 TMgsy qay.03.40.023 F3Mygz5,43,01,513 tMigs ey, (23151
+ Mga51,01.2, 031 4 Mgga s 01023 ~Mgasy qusyq2n 10 Myg23.4,5), (13
+9OMiga sy (1231 “Mggaa5,13) T24Ma2545) *M(1345 121
+2Mz4,5,013.021) TOMigz 45,0121 ~Migzsp (1341 Mg 2.5.03.41)
+Mig125,¢341y 2Mgg235, 1,41y “Mgz sy, q410121) 2 Mig145,(23))
~2Mys 51,1241 ~Mi{1,2,35),{4})

S(M(gsy,¢43,(1.2,311) = Mig,2.35, 0413 = Misy,(1,2,341 ~6Mi1,2,345)
=3 M2345, (131 “Mz a5 (11021 “2Misa5,01.21) Mi(13,45, (2

S(Mgsy, (23,031, (1. 413) = Mygsy (141,02, 2 Migsy ga1,01.2.35) TMigsy (2,3, (141
— 4 My (10241 ~2Mgsy 024003 ~2Mgsyqu2.43,031 O Mgsy (2,340
~2Myg2.43, (31,151 TMygay 230151 10 Migsy (123,433 6 Mygsy (3,43, (1,21
+2 M5y, (13,03.41.021) FOMigz341, 0151 2 Migua sy, 0a1. 021 2 Mgz a2, 0151
+ Mga51.013.020. 031 ~8Muz 5,241 4 Mygasy (12,431 7 Migasy (13,0231
= 2Myga sy (131021 T12Myg2345, 113 13 Mygasy (12,333 B Mig2.45), (13, (31}
~8My2.45), (131} T24Mq1.2345) “Mygus 45,213 4 Mg 501302}
Mgy, (2.5, 141,031 F I3 Mgz a5y (1233 ¥2Mga sy qay 01,43 2 Mgy (250, (5,41)
+ Mgg251,{131, 141 6 Mg125,¢341 *Migu25, 141,03 Mig235,(1,41
~Mgt2.351, {13,141y ~O Mgz 51,041,012y ~2Myqay, 35,0412 B Mqay.3,5). (2,41
~Mgssq2nq141 1 Mg a5,023 ¥2Mgg145,02),031) 9 Mig35),(1,2,4})
~3M(1,2,35), (41}

S(Mgsy,¢2,31,(1,413) = M1 45,2331 tMi(2,351,11,41) TMi(13.(2,5,(3.4})
+Mii25,11.341) TMygn25,¢341 ~2Mga 5,011,023 A Mga 5,123
~2My(2,3,4,5),{13} “6Mi(1,23451 “2M(s45, (1,21}

S(My¢sy, 11,343, 0211) =Miga sy, 00341 ~Myga sy a2, ~2Migsy (12,341
~6Mi(1,23451 “3My23,45,(133 “2Mi(s45,(1213 tMi(2.45), (13, (31
+Mgi2.4,51, (1,31 TMyn245,¢31 ~Migsy (0234 "Mzs4,0151
~ Mi(3,4,5),{13.{2})

S(My¢sy,(13.42.41,0311) =Mygsyanqan 231 T 2Mygsy 41,1233 ~2Mgsy {13y, (2.4
=~ M5y 1024003 Mgy n2,43, (311 ¥4 Mygsyaq2341 tMggayq2.3,15)
+10 M5y, 11,2341 +O Mgy (3,43, q1 21 +Migsy (a1 (3.43.0211 4 Myg2.3.43, (151
Mgz a1.020.015) ~4Mggussg24) Y2Myga sy 2,03 O Mgasy.013,02.3))
= 2Mga 5,113,021y FI0Myg25,45 111y F1I Myga sy, 12,33 “Migz4,5,013. (31
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=5 My(2.45), (131} T24Mq1,23453 “Migr345,(213 2 Migs45, (13,12}

+ 11 Myis.4.5,11.213 ~Mqz,53,(1,3,43 4 Ma,25,,03.43 “Mi2,35,(1,41)
~2Ms sy (an.(1.21y “2Mgnyq35.0241 T4 Mg asy(238) O Migs sy (1243
~Mi(1,2,35, {4}

S(M(sy,(1,31(2.411) = Mi2,4.5, (1,313 T 2Mgu3.51, (2,433 ~2Myg3.4,5), (1,21}
~6Mi(1,2345 ~4Myasy (1231 *Miga.(3 524 g3 5,124}
~2Myga 5y, (13.02.31 “2Mg1a5, 0231 “2Mig23.4,5), (13}

S(Mysy,(11.42.3,411) = My 53112311 ~6Myg1,2,3,451 ~M(aa5,(121)
~Mi(syq13.42.341y 2 Migsy,q1,2.3413 ~2Mig23.4,5), (13}

S(Mgsy,11,2,43,¢311) =Mz, 11.2.413 T Mga,2,4.5, 31 TMig12,35, 141 “Mga sy (1231
~3My(2345),{133 6 M(1,23451 “2Ms45,(1213 tMi(235), (13, (41}
*Mi(235, (143 “Mgsy 2543 “2Mgsy (12354 Migzas4,(15n
~Mgs4,5,,013.21) “Mi(1,345,(21)

S(Migsy, (13,0343, 4231) = Mygsy (04102313 + 2 Mygsy a1, 01.2.35 ~Mygsy (2,3, (14})
+3 My 11,4234 TMygay 23,0151 10 Migsy 123,433 4 Migsy (343, (121
+3M2.34,11511 TMigs 4,021 1153 *Mgasy (12303 B Masy (.23
~Mga 5013021 Y8 Mygz3.45,113y *IMyga sy 1123 ~Myg2,45, 113,131
~2My(2.45), (131} T24M12345 “Mgus 45021y TMigs45, 011021
+9OMi(sa5), (1231 “2Myga sy (1341 My g2 5,341 2 Mig125),(343)
~Mi2351, 11413 *Mgg2s5), 001041 “Miga s a2 tMiqaa5, 12,31
~Mggs 51,1241 TMii1,2,35),14})

S(M(is1,¢3,41,{1.213) =Migr,2.5,13,413 ~ Mi(3,4,51, {1,233 ~6Mi(1,2,345)
~3Mya sy (123 “Mygasii23y “Mguas 23y "2Mggz345,(13)

S(I\/I{{S},{l,2,3,4}}) :2 I\/I{{l,2,3,4,5}} + I\/I{{2,3,4,5},{l}}

S(Mgay,¢23,¢31.(1.511) =3 Mgsy (11, 041,02.311 ~ 3 Mgsy (13y, 041,021 TMigsy (43,012}, (31)
+3Misy (23.0311141 4 Mgsy g4y qu23 3 Mgsy (231014 "9 Mgsy (13,0241
~ 6 M5y (13,424,131 “O Mgy 124,031 6 Mgsy (1y.02,34 B Myi24,133. (151
+3Migay 12,31, 0151 ~Mygay 2303100 F12Mgsy (125,43 YO Mgy (343, (1,21
+3Misy(13.¢3.41.021y 6 Mg2341,0151) 6 Mg1 35,041,021y 3 Migsay,023,115)
+ Mga 51,013,020, 031 12 Myga a5y, (2,431 6 Myga sy (1,23,¢313 9 Myqa sy, (13,231
~6Myga sy (131021 T12My2345, 1133 IS Myga sy (12,333 O Mig2.45), (13, (31
~12Mi(2,451, (131 *24M12345 “3M(1345,(21) 4 M348 (11,12}
+3 M1y, q25), (41,031 YIS Mg a5y, (1,233 6 My2 sy, (33,(1,433 3 Myay (250, (341}
+9OMi(125), (3411 T4 Myg125), (41, (31 ~6Myga sy (a1.(1.233 3 Mygay.(35), (41,12}
~9IMigay (3510241 TIMg1 45,0231 T4 Mgy (21031 12 Mz s),(1,2,4)
=3 M(1,2,35), (41}

S(Mga3,¢2.31,(1.511) = Migsy (2,31, 0141 ~ Mygay,(2.31.01.51 ~Mygsy (12,341
~ M5y q3.41.0020) ~Mygasyqu203 2 Miga sy (0233 tMigasy (1321
~2My(2,3,4,5), {133 “4Mgasy (123 “Mggr245).(31) tMg2.4,5,(13})
~6M123451 *Mg1345,021) “3Mgz 45,1233 Miz5,11341
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+Mig1y.02.50,¢3.41 tMygz2,35, 11413 tMigs sy a1,(123 Mg a5y (23
+ Mi(s51,01.2.413 TMii1,2,35),14})
S(M(i2,43,(31,{1,511) = Migsy (2,31, 1141 ~ Mg2.43,033, (151 ~2Mysy,(1,2,3,4})
= 2Msy,(3.41,01.21 ~2Mygasyqn2y,031 2 Migasygg28 2 Miga sy (s 2
—2My(2,3,45), {13} ~4Ma sy (1231 “2M12,45,133 2 M2,45 (1,31
~6Mi(1,23,453 *2M15,45 (23 4 Mz a5 1121 tMi255,(1,341
*Mig1y.q250.03.41 “Myguz s34 tMiz35,(1,43 2Mis 5,043, 01.21)
~Mi(1,451,12.31 *2Mi(s 53, (12413 ¥2Mia,2,35), (41
S(Mg(2,3,43,{1,511) = Mi2.3.43, (151 T Mgz 4501233 T2M123453 tMiga5,(12,3
S(M((3,43,(23,{1,511) = Migsy (2,31, (141 ~2Mygsy, (12,3431 ~2 Mgy, 3.43,11,21)
~Mgsa1.020.015 ~Migasy qu2y 03 “Mygasy (28 PMigas.018).02))
~M25,45,(113 “3Masy (23 ~“Myi245.033 Miaasy (13 BMy12345
+Mgg13.450.(21y 4 Mgz asy,(121y Mgz sy 11341 Migay2,5.03.41
~Mgg125,¢341) TMyg235,01.41 Mgz sy qay(123 tMigasyqa2,433 Miga2.35), (41
S(Mq1,3,53, {43, {2131) = ~Mgsy, 141,112,311 + Migsy (13.43,023) FMygsy (12,41, 31
~2M(sy (11,0231 ~3Mgsy (123411 “2My23.43, (1,53 Mgz sy 0421
~3My(2345),(133 ~2Myasy.(12311 Mg2.45, (13,031 2 Mi(1,2.4,5), (31}
+Mgi2.4,5,, {131y 6 Mgg12345) Mgz 45,013,213 2 Mig345,(12})
+Mig251,01.341) TMyg235,01,41 *Mig235, 113,143 tMigssy(1,2,41
S(Mi(1,3,5,12,411) = Mygua.5,0241 TMgaasy (123 ¥2Mygi2,3451 *Miga sy (12,3
S(Mgg4,53,(13, (23, ¢311) = Migsy g4y, (123,031 4 Migsy gar, 01231 ~3Mgsy (1,343, (21
+ M5y 11241031 Y3 Mgy 13,0234 12 Mygsy (123,433 3 Mygsy (3,43, (121
+3Mi(2.3,43, (1,51} T3 Myga sy (121,031 Y6 Mg2345),(131 I Miga sy (123
= 2M2,4,5,113,(31 ~3Myg2.4,5,(1,3)) 24 Mi(1,2,345 3 M348 (21
+ Mg3.4,51,(13.121y *IMigz45,11.2)y ~3 Mgz s,1341) 3 Mig125),(341)
+ Mgg12.5, 141,031 tMig1,45,023. (333 +3Mi(1,2,35), 141}
S(Mg4,51,(1,23,¢311) = ~Mgsp, (123,433 6 Mq1,23,45 ~Mi2345, (1)
~2Mz4,5,11.211 ~Migasy (120,031 2 Migasy, (12,3
S(Mg4,51,(1,31,{211) = "3 My(a.4,5), (1,213 ~2Mysy,(1,2,341) ~6Mi(1,2,345}
+ Mgs 51,041,121 tMygs sy qn2.4 tMiqa235, 0433 “Migsy(sa1.(121
~Mgt125,¢341y “Mygasyn2n 3 “2Mgasyqr23 "Miga2,45,(3p
+*Mi(2,45,11,31 *Mg13,45,121) “Mi234,5, (11
S(Mg4,51,(13,(2.311) = ~M(s),13.41,11.211 ~My(a,2,51,¢3,413 ~3 Mgz 45,121
= 2Msy (123411 ~6Myg125453 tMyg1a5),(2,313 Migasy (123
S(Mqia,5,(1,2,3}}) =Myi3,45),11,233 T 2M(1,23 45}
S(I\/I{{2,3,4,5},{l}})ZI\/I{{S},{1,2,3,4}} +2M{{l,2,3,4,5}}
S(M{1,2,4,55,(313) = Mqr2451, (311 TMi2,345, (133 T2M123453 M5}, 11,2341
S(M(i2,4,5}, {13, {31}) = Mi2,45, 11,313 T Mi(1,2,4,5,(313 ~Misy, (13,0234
3 My (12341 “Myg2s4.(15) “2Myg2345),(133 OM(12345)
~Mi(sa51, 1121y “Mygsyqanqn23 “Mguas s e 2Mygasy 123
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+ Migsy,13.41,021 Mgz 5),11,3.41 tMiq1345,021)
S(Mg(2.4,51,{1,311) = Mq2.451, (131 T Mgz a5 (1233 T2My12345 tMiga5,(12,31
S(Mi1,2,34,511) =~M{1,23 4,5}
S(Mi(1,3.4,5,(211) = Myg13,45, 21 TMygas45,111 T2Myg123451 tMis,(1,2,34

S(Mi(3,4,5),{13,{213) = 83 M5y, (1,234 ~Mii234,5, (113 ~6Mi(1,2,3,45}
~ M5y qan 123 ~Mgu23 5,04 “2Mygasy (1233 tMiqa3,45,021

S(Myi3,45),(1,23}) =2Mg1,2,3,4 513 ¥ My(a5,11,23))

S(Mgg1y,12.50, 141, 1311) =2 Mygsy qan, 41023 ~2Migsy sy 041, 020 TMigsy qan 0023031
+ M5y, 02,030 1041 FA4Mgsy qay (1233 ~Migsy s a0233 2 Migsy (231, (141
~ 6 M5y (1310241 ~2Mygsy 130240031 ~3Mgsyqu2.4,031 O Mgsy (2,341
~2Myg2.43, (31,151 T2 Mygayq23, 015 T12Migsy (12,341 7 Mgsy (3,43, 00.21)
+Migsy (110341021 O M2 54,1153 ~2My(as 5,041,021 Mi(s43,023, (151
~8M(135), (241} T4 Migasy (121,31 6 Miga sy (13,0231 O Myga5y,(13).02})
+10Myi2,3,4,5,¢113 +13Myga 53,1231 2 M2y, (13, (31 ~9 My(2.4,5), (1,31}
+24M11,2,345y 3 Mi1345, (213 T2Migz 451,013,021 13 Ms45 (1,23
~Mi253,(1343 *2M25, (31,114 *Myga 251034 Mgasyusnan
+ 7 M(1,2,5), (341} T2Myg125), (41,031 ~2 Mg sy,0a1,01.21 ~4 Mig13,¢3.5,(2.41)

+ Mgs51.020,01.41) Y6 Myq145,2.31) tMig1,45,123.133 B Mz sp,(1,2.41
~Mg{1,2.35),{4})

S(Mg(253, (131, ¢411) = Myg2 53, (131041 T Mygasy(a1.01.213 T2Myssy,(1.2,4p)
+Mig12.35, (41 “Mygsyz.an002 ~Migsy (12,34 “Miqa25,¢3,41
=3 My(sa5),(1,2)} “6Mi(1,23453 ~Myasy 123,031 4 Mya sy (123
~Mgg1245, (31 TMygasqus 2y *Mqasasy (23 ¥2Mg245, (1,3
M1, (a 51,0241 *2Mi(a3 51,0241y “2Myga sy (110231 2 Migu45,02.3
~2M(2,3,4,5), {13} *Mi(s},(13},124})

S(Mi2,51,(31 {1 411) = ~Mq2.51, (31,0141 2 Mgz 51,043,123 T3 Mgz sy,(1,2,4p)
+2Mi(1,235), {41} ~2Mygsy (34,0121 T2 Migsy 123411 "2 Myga25), (3,43}
~4Miz45,(1.21 “6Mig123451 “2Miga 5,123,031 A Myasy a2
~2My(1,2,4,5), (31} T2Myga sy (131021 T2 Mg1345),(233 3 Mig2.4,5), (1,31
+Mi1y.q350.0241 Y2Mgg135,02.41) ~2Mygasy,11,02.3 2 Mig14,5,(2,3})
~2M(2,3,4,5), {13} TMiis},(131,124})

S(Mi(2,5,{1.3,413) = Myg251,(1.34) TMyga a5 1123y ¥2Myg12,3451 tMigas) (1,23

S(Mq13,¢2,51,(3.411) = 2 M5y (3,43, (1,213 ~Miguzsy,(3413 ~2Mygsy, (125,41
~4Mi(sa5),{12)} “6Mi(1,25,453 M2 sy (1343 2Masy,(1,23
+Mgsy.q2.31,0141 *Mig235, 11,41 tMiq1,45,(2,31)

S(Mg(2,3,5,113,{411) =2 Myg2,3.4,51, 113 *Myg2,35,(1,4) ~Mygsy (1,234
~Mgi23.41, 01,51y 3 My 12341 ~6Mg1234,53 “Migsa5),(1,23)
~ M5y qan01231 ~2Mga s 01231 tMigsyqu2.43,031 tMiqa2,45,03p
+ Mi(3,5,{1,2.4})

S(Mi(2,3,5,11,413) = Myg23,5,11,41) TMga a5y, (1211 T2Mig12,3451 Mg (12,3
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S(Mq12,53, {43, ¢311) = ~"Migu 251,41, 31 Mgz 451,013,021 “Mi(13,45,(2})
~3My(23,45), (13} T2Mi(235), (13,41} TMg1235). (413 2 Mig235), (1,43
~2Msy(13.423.41) “2Mgg23.43, 151 “3Mygsyq123431 O M12545)
~2Mz4,5,11.21p ~Migsyqanqn2.3 “2Miga sy (u28 2 Migsy (1,243, (31
+2Mi(1,2,4,5), (31} *2Mi(s51,(1,243)

S(Mg1.2,51,(3.411) = M2y, (343 T Mgz a5 (1233 T2My23453 tMiga5,(12,3

S(Miq13,¢3,51, {41, 4211) = Mygsy (3,041,023 ~ Mygsy a3y, 04n, 020 Mgy e, 01,23, (31
4 M5y, (41,0123 “2Migsy qu3a1.0201 Migsy e 041 3 Migsy (e q2.40
=~ M5y 124,031 4 Mgsy 1102341 Mgy (2310151 12 Migsy (12,343
+5 Misy (341,123 T4 Mg2341, (151 ~4Myg1ssy(2,433 3 Miga sy (1,23, (31
+3Miga 5y, (13.02.31 “3Myga sy q1ayq21y T8 Mgz s, (1) 11 Mygasy,(1,2,3
~M2,45, 111,131y 6 My(245 (1,313 *24M123545 3My13,45, (2}
+Mgsa5, (13,023 t1I Mygsasy, (1,233 =2My253, (13,43 ~“Myg2sy, (133, (a1}
+5Mi(125), (341} TMgr25,¢41.031 ~Migay (510241 tMigasy (23,0141
+3Mi(1,4,5), (2311 ~4Ms sy (1241 *Myg1235), (41

S(My(353,041,11.213) = Mygasp, (11,0231 ~Mgguasy (233 ~3Myas (123
~2My(2,3,4,5),{13} “6Mi(1,235451 “2M(s4a5,(1,23 “Migasy (123, (31
~Mggr2.450 (31 My 235,041 Mgz sy qr24 Mgy (n2343 Migasy (1321
+M{13.4,5, (213 TMii2.45,(13})

S(Mi(353,¢21,11,413) =2 Mgsy (123,41 ~2Mygsy (3,43, 11.21) T2Mi(135,12,41)
~Mgga sy g2, 031 ~Mygasy qu02.3 Migasy (13021 Mig23.45), (13
=3 Mya sy (1231 ~Mggr245,(31) T2Mg245,(1311 BM(12345)
*Mig13.450 (21 “4Mga a5y (121 “2Mgr25, (3411 tMigs 51,041,012}

M1, (3511241 “Mgasyan(na “Mgua sz ¥2Mssy 12,4
+Mg1.2.350, (41 *Mgsy(13),02.41)

S(M{13,¢3,51,{2.411) = 2Mq1351, (243 T Mgz sy 12433 ~2Mygasy,(1,2,31
~6Mi(1,235,453 ~2Msy (s41,{12)} "2My(125),(3,43 "2 M5y, (12,341
~4 Mz 45,0121 TMigsyqua24 *Mggaa5,(03)

S(Mgga 53, (1.2,413) = Mgz sy, (12,43 Mg sy,q1.233 T2Mi23453 Mgz 45, (121

S(Mq1,4,51,(23,¢311) = ~Mgn 451,21, (311 ~Misy (4101231 ~Mi(1,2,3,5, (4}

3 My (12341 “2Myasy (1231 "6 My123,453 "My asy (1,2
+Mi(13,45,(21y “3M(2345,(133 F2M245, (13,0313 2 Mig1,2,45 (31
+2Mi(2.4,5), (1,31} ~2Mygsy 102341 “2Mg2343,(15)) ~2Mi(s45),(1,23}
+2 M5y (1341, (21) T2 M2 51,(1,343)

S(Mg{1,4,5),(2.311) = Mrasy, (2.3 T Miga 51233 *2Mii123453 Mgz 45121

L S(Mi(1.2.35,1413) = M12.351, 1433 tMi2,3.451 (1) 12M1,2,345)) tM((5),(1,2,3,4))
r>

=l commutative image of X_[n] basis elements

> for i from1l to 5 do
{ print(chi (X[{{seq(j,j=1..1)}}]) =
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project (X[{{seq(j,j=1..i)}}]));
od;

X(Xg133) =my
X(Xig1,233) ==2my y
X(X¢g,2,313) =12my 11 +3 My 4
X(X11,2,3433) ==144my 11,1 =48 My 11 —4mg 1 —18 My,
X(X((1,2345)) =
420mp 1 +160mg 4 1 +2880 My 4 111 +1080 My 111 +70 Mg, 5 My g

> for i from1lto 5 do

print(chi (X {{seq(j,]
th(prOj ect (X[{{seq(].,]
oda,

— 1

1))
1..1)}}1))
X(Xg133) =1
X(Xti1,233) ==2811
X(X(1,23131) =31 +6S 1,1

X(X11,23413) =4831-145 2 265,11 =26S1,1,1,1
X(X({1,2,345)1}) =51 +655, +855; 11 +1955, 5,1 2255, 1117 15081111
> for i froml to 5 do

print(chi (X {{seq(j,]
tgh(proj ect (X[{{seq(].,]
oda,

— 1

D)D)
1..1)}}))
X(Xg(13y) =hl
X(Xi(1.21y) =2h2 -2h1?
X(X(11,233) =6h1®=9h1h2 +3h3
X(X(1,23.41)) =—26h1* +52h2 h1? -16 h1 h3 +4 h4 —14 h2?

X(Xt11,2,3,4,511) =
| 150 h1® —=375h2 h1® +115h3 h1? -25h1 h4 +195h1h2? +5h5 -65h3 h2
r>for i from1l to 5 do

print(chi (X {{seq(j,]
tge(proj ect (X[{{seq(].,]
oda,

— 1

D)D)
1..1)}}))
X(X(g13y) =€l
X(Xig1,2y) =—2€2
)(()({{1,2,3}}):3e162+3e3
X(Xi11,2,343}) =-4e2el?-8ele3 -4e4 —10 e2?
| x(><{{1,2,3,4,5}}):5e2e13+15e3e12+15e1e4 +55el e2? +55e3e2 565
r>for i from1lto 5 do
print(chi (X[{{seq(j,]j=1..i)}}]
ggp(prOJ ect (X[{{seq(],j=1..1)}}]

— 1

)

))
X(X13) =p1
X(X(1.2yy) =p2 - p1?

X(X((1,2,313) =p3-3p2pl +2p1°
X(X((1.2,3.4)) =p4 =3 p2* ~4p3pl +12p2p1* -6 p1*
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| X(X(123.453) =p5+20p3pl? +30 p22 pl -60 p2 p1* -10p3 p2 S5p4pl +24pl°
r>for i from1l to 5 do

print(chi (X[{{seq(j,j=1..i)}}]) = .
subs(mef, t onm(omega(project (X[{{seq(j,j=1..1)}}1)))));

od;
X(Xi13y) =h
X(Xig1,23y) =—2f=2f1 4
X(Xi11,2,313) =6f3+9f, 1 +12f; ;4
X(Xi11,2,34yy) =—261, —=5213 1 =9615 11 =661, 1441 111

X(Xt11,2,3,4,511) =
1140f, , 4 +150f5 +570f; , +375f, 1 +1800f, 111 #880f3 11 2880f1 1111

[ >

=l commutative image of X_A basis elementsn=2,3,4,5

1 think that once we know what happens on X [n] then
Lthe rest of the set partitions are determ ned.

> for Ain listallsp(2) do

print(chi (X[ A]) = factor(toe(project(X A]))));

od;
X(X((1}.(2y) =€1?
X(Xig1,233) =—2€2

> for Ain listal | sp(3) do
print(chi (X{A]) = factor(toe(project(X[A))));
od;
X(X(1y.¢23.(31y) =€1®

X(Xi11,2).¢313) =—2€2¢€l
X(Xi11,3).¢233) =—2€2¢€l
X(Xi(13.02,31) =—2€2€l
X(X{1,23;) =3€2el +3€3

> for Al al I sp(4) do

nlistalls
pr| nt(chi (X[A]) = factor(toe(project(XA]))));

X(Xc(1). (43,023, 13py) =€l
X(X{{ay.1.23.¢311) =-2e2el?
X(X¢g133.043.021)) =-2e2el®
X(X¢(13.143.12,3)3) = —2 €2 el

X(X(4y.(1,2.3)}) =3 el (el e2 +e3)
X(Xi(2).131.{1,43) =—2 €2 €l?
X(Xi2.3.11,4)) =4 €2°
X(Xi(1,3,43.12;;) =3 €l (el e2 +e3)
X(Xi(1y.12.4y.{3)}) =—2 €2 €l?
X(Xi11,31.02,4)) =4 €2°
X(Xt11},123.433) =3 €l (el e2 +e3)
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X(X{1,2,41,(31)) =3 el (el e2 +€3)
X(Xt11},¢3.4}.{2}}) =-2e2el?
X(X((3.4),{1,2}y) =4 €2°

X(X(11,234)) =—4€2el*-8e3el ~4e4 -10e2°

> for Ain listallsp(5) do
dprint(chi(X[A]) = factor(toe(project(X Al))));
oa,

X(Xi(5).41).(41.02).31y) =€1°
X(X((5}, 14}, (12}.(3)}) = —2€2el®
X(Xi(sy. (1,31, (4}.{2)}) =—2 €2 el®
X(X{{S},{l},{4},{2,3}}):—262613

X(X((s).(a).{1.2.3}) =3 €l” (el €2 +€3)
X(X{{S},{Z},{s},{1,4}}):—262613
X(X{{S},{z,s},{1,4}})=4eleZ2
X(X(5).11.3.4.{211) =3 €1 (el €2 + €3)
X(X((5}. (13,2 4}.(3)}) = —2 €2 el®
X(X{{S},{1,3},{2,4}})=4ele22
X(Xi(s).(1}.(2.3.41) =3 €1% (el €2 + €3)
X(X{{S},{1,2,4},{3}}):3612(6162+e3)
X(X{{S},{1},{3,4},{2}}):—2(-:‘2e13
X(X‘{{S},{3,4},{1,2}})=4ele22
X(Xi(5}.11.2.34))) =—2€l(2€2€l?+4el e3 +5e22 +2 e4)
X(X{{4},{2},{3},{1,5}}):—262613
X(X{{4},{2,3},{1,5}})=4ele22
X(X(12,43,(3).(1.51}) =4 €l e2?
X(X((2,3,43,{1,50}) =6€2(ele2 +e3)
X(X((3,4},(2}.{151}) =4 el e2?
X(X(13.5).14.{211) =3 €1 (el €2 + €3)
X(X((135),(2.41}) =6 €2 (el e2 +€3)
X(X{{4,5},{1},{2},{3}}):—2(-:‘2e13

X(X(14,5),(1.2).(313) =4 el e2?

X(X((4,5,(1,3}.{21}) =4 el e2?

X(X((4,5,(1}.(2.311) =4 el e2?

X(Xi(a,51.11,2311) =—6€2(ele2+e3)
X(X(23.45.(113) =—2€l (2e2el’ +4ele3 +5e2° +2 e4)
X(X(11245).(313) =—2€l(2e2el*+4ele3 +5e2° +2 e4)

X(X((2,4,51,(13,(3)}) =3 €1” (el e2 +€3)

X(Xi12,45),{1,3}}) =—6€2 (el e2 +e3)

Page 34



X(X{{1,2,3,4,5}})=5e2e13+15e3912 +15eled +55el e2?2 +55e3e2 565

X(X({1,3.4,5).(213) =-2el(2e2el®?+4ele3 +2e4 +56e2?)
X(Xt13,4,5),{1}.12}}) =3¢el? (el e2 +€3)
X(Xii3,45),{1,2}}) =—6€2 (el e2 +e3)

X(Xi(13,(2.5},{4},13}}) =-2e2¢eld
X(X(2,5,(1,3}.{41}) =4 €l e2?
X(X(2,5,(3).(1,41}) =4 el e2?

X(Xt12,51,{1,34}}) =—6€2 (el e2 +e3)
X(X({13,(2,5),{3,41}) =4 €l e2?
X(Xi(2.3,5),(13.(4))) =3 €1% (el €2 +€3)
X(X((2.3,5),{1,4}}) = 6€2 (el e2 +e3)
X(X((1.2,5),(41.(31y) =3€1° (el 2 +€3)
X(X{1,2,5),1343;) =—6€2 (el e2 +e3)

X(Xi(1}. (3.5}, {4}.{2)}) =—2 €2 el®
X(X(13.5),(a).(1.2}3) =4 €l e2?
X(X((3,5).(2}.{1,41}) =4 €l e2?
X(X({13,(35),{241}) =4 €l e2?

X(Xii3,51,{1,24}}) =—6€2 (el e2 +e3)

X(Xt11,4,5),{2}.13}}) =3¢el? (el e2 +€3)

X(X((1,4,5), {23}) =6€2(ele2+e3)
X(X(11235).(413) =—2€l(2e2el*+4ele3 +2e4 +5e2?)
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