Appendix A

The transformation matrix 7'

=TT

ts Jordan form J

Since T' € GL154(3), we display T only as a MAGMA input.
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We give the matrix T which transforms the generator z
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Appendix B

The 44-dimensional matrices

We present the reduced matrices on Vizs(22,1). These are the upper left 44 x 44-
submatrices of TMT ™!, M € {X,Y, p}.
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The 44-dimensional matrices

Xag =

20000000000000000000000000000000000000000000
00000000000000000000100000000000000000000000
0000000000000000100000O0O0OOO0OOOOOOOOOOOOOOOOO
00000000000000002212210000000000000000000000
00000000000O0O00O00O0OO0O0O10000000000000000000000
00000000000002000000000000000000000000000000
00000000000010000000000000000000000000000000
02002000000200000200022222210000000000000000
00000000020000000000000000000000000000000000
00000000200000000000000000000000000000000000
00120202122101002221021201200000000000000000
00022202122121012221210120110000000000000000
00000010000000000000000000000000000000000000
00000200000000000000000000000000000000000000
00101010000010201000011111120000000000000000
01001010002100001000011111120000000000000000
00100000000000000000000000000000000000000000
00010100211212021112012102100000000000000000
01121100211212021111001021010000000000000000
00002000000000000002022222210000000000000000
01000000000000000000000000000000000000000000
00001000000000000000000000000000000000000000
00000000000000000000000O0O0OO0200000000000000000
000000000000000000O0O0OOO0O0O2000000000000000000
00000000000000000000002212210000000000000000
00000000000000000000000200000000000000000000
00000000000000000000002000000000000000000000
00000000000000000000000000020000000000000000
000000000000000000O0O0OOO0OOOOOOOOOOOOOOLI000OOO
00000000000000000000000000000000000002220000
000000000000O000O000OOO0OOO0O0OOO0OOOO0O0OOO0O00O0100000
000000000000000O000O0O0OOOOOOOOOOOOOOOOIO0O000OO0O
00000000000000000000000000002010200002100120
000000000000000O000O000OO0O0O0OO00O0OO0001000000000
0000000000000000000O000OO0OOOO0OOOOOO1I00000O0O0COOO
00000000000000000000000000000001100121200120
00000000000000000000000000000001000000000000
000000000000000000O0O0OOOOOOOO1I0000O0O00O0O0OOOOOOOO
000000000000000000O0O0OOO0OOOOOOO1I00O00O0O00OOOO0OOOO
00000000000000000000000000002220000000000000
000000000000000000O0O0OOO0OOOOOOOOOOOOOOOOOLIOO0O
000000000000000O000O0OOOOOOOOOOOOOOOOOOOOOOLI0O
00000000000O0O00OO0O0OOO0OOOOOOOOOOOOOOOOOOOOOOOTO
000000000000000O000OOOOOOOOOOOOOOOOOOOOOOOOOO1
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The 44-dimensional matrices

10000000000000000000000000000000000000000000
00000000000000000000000002000000000000000000
0000000000000000O00O0O0O0OOO0O0O200000000000000000
00000000000000000000000200000000000000000000
00000000000000000000002212210000000000000000
00022202122121012221210120110000000000000000
00000000100000000000000000000000000000000000
00000020000000002000021010000000000000000000
0000001000000000000000000000000000O0O00OOO0O0OOOO
02002000000200000200022222210000000000000000
00000000012212112112210002100000000000000000
01001000000100000000001122120000000000000000
00101000000010000000001121220000000000000000
00202000000020001121112222210000000000000000
00000000000000010000000000O00O0OOO0OOOOOOOOOOOOO
00000000000000100000000000000000000000000000
00012020102202011202012002000000000000000000
02022121100011002011021101100000000000000000
00010212220222001002001121110000000000000000
00020121110111002011022222210000000000000000
00020001110111000011002212220000000000000000
02220112012010010211011211220000000000000000
00020200122121012221021201200000000000000000
00020000000000000000000000000000000000000000
02212200122121012222002012020000000000000000
02000000000000000000000000000000000000000000
00200000000000000000000000000000000000000000
00002000000000000002022222210000000000000000
000000000000000O0O0OOO0OOOOOOOOOOOOOOOOOOOOO200
000000000000000O0O0OOO0OOOOOOOOOOOOOOOOOOOOOO20
00000000000000000000000000000000000000002000
0000000000000000O00OO0O0OOO0OOOOOOO0O0O20000000000
00000000000000000000000000000210100122122010
00000000000000000000000000000002000000000000
00000000000000000000000000000000002000000000
00000000000000000000000000000000000200000000
00000000000000000000000000000000000020000000
00000000000000000000000000001121211102222021
00000000000000000000000000000221111222212111
00000000000000000000000000002220200122111110
00000000000000000000000000000020000000000000
00000000000000000000000000002000000000000000
00000000000000000000000000000200000000000000
0000000000000000000000000000000O0000O0O0OO0O0O00OO2

Yy =




The 44-dimensional matrices

paa =

10000000000000000000000000000000000000000000
00000000002000000000000000000000000000000000
02002000000200000200022222210000000000000000
00000000000200000000000000000000000000000000
01001000000100000000001122120000000000000000
02212200122121012222002012020000000000000000
00010100211212021112012102100000000000000000
00101000000001221121111101020000000000000000
0000000000000100000000000000000000000000000O
00000100000000000000000000000000000000000000
00022020000000002000022222210000000000000000
02002020001200002000022222210000000000000000
00000000000000000100000000000000000000000000
00000000000000000010000000000000000000000000
00000000000000000001000000000000000000000000
00000000000000002212210000000000000000000000
00000001000000000000000000000000000000000000
01121201210022220112002200220000000000000000
00000000100000000000000000000000000000000000
02010101220021100221222101200000000000000000
00210101211202001112012102100000000000000000
00022202122121012221020010110000000000000000
00000000000000000000002212210000000000000000
0000000000000000000000O0O0OO010000000O0O0OOOOOOOOO
00000000000000000000000200000000000000000000
000000000000000000000010000000000OO0O0OO0OOO0OOOO
00000000000000000000000020000000000000000000
00000000000000000000000000010000000000000000
0000000000000000000000O0O0OOO0OOOOOOO1I0000O0O0OOOO
00000000000000000000000000000000001122121020
00000000000000000000000000002100001002121200
00000000000000000000000000O0O01000000000O0O0O0OCOOO
00000000000000000000000000002220000000000000
00000000000000000000000000000000000010000000
00000000000000000000000000000001000000000000
00000000000000000000000000000000000002220000
00000000000000000000000000000000000001000000
000000000000000000000000000000OO0O0O100000000OO0O
00000000000000000000000000000120010001221200
00000000000000000000000000000120200211211020
0000000000000000000000O0O0OOO0OOOOOOOOOOOOOOOTO
000000000000000000000000000O00OOO0OOOOOOOOO1I00O
00000000000000000000000000000000000000000100
00000000000000000000000000O000OO0O0O0OO0O0OOOO0OOOO1
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Appendix C

The 44-dimensional matrices
obtained by the Meataxe

We present the 44-dimensional matrices Xys, Y, py and aps obtained by using
the Meataxe program in MAGMA [2]. We give also a matrix t44, obtained using
the MAGMA function IsIsomorphic for modules such that t4qM Mt;f = My4 where
My € { X, Yo, par} and Myy is the corresponding matrix in { X4, Yaq, paa}-
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The Meataxe matrices

Xy =

00101122200211202002000201110122121222002121
12212000010011002021012122100010202200111122
12210011001010020202202120000211220120000022
00101101122221101212001120000122000002021101
21011101112200101122222211210221022111221102
11202102011202021122212102210211002001121100
10210121002112101212210212220221021021202112
00022121110111111201211200010102101201110102
11110002222222111110021101020201001111101110
12200110221102222200012001210102020221200011
12210210101000021021011122110122200020000101
02121112120122010121211120020102202002222220
00000101102202020202220211100122001202000212
00200121112011020121002210020201001211011210
01212012102202011220111002220000101211120111
00001120021101222222022122000221210212120202
21022110001222110200202011000221111110012020
22102012012100011010210001020010101021111012
00210011001021021100110202020201112021010122
12112220012122122011210020220122120210210220
22010110201112011012212010220020001222222220
02102022102102002210000112020000200210201120
01210012002110202222011010000010021112021021
20120101222022000202202001220010002211211100
00012120011120110001100022100211012022001100
22201102010212121012011122210211212220120121
01112110001220200120020220020201200021210020
10222020200000002001011022100221212212202220
12100012022102101222210110102201101200120202
02000122200210002012122101210002100101001222
11101222021022222001101101210000202220022221
21212100021012012022012002000200101022010221
01011202121020011120011200000020021200121121
22022210122020200001010202010221202000100100
21001110121000221111212100100211022112111101
12001121022220120020101110010201001201201201
02000121002202201102011212200221222022002212
21002221000202022102212121210010201021111001
01020102110020202201112020200221101111001120
11221011121121211100102000120122111000021210
01001121202120220200002222020221012010212220
10122222011011000111212022210201110121002102
10101111202211102010101122200020220001001010
10011012012111000212201112010010121212121001
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The Meataxe matrices

Yr

02010201011100110102001120022211021120011002
10202012021102000020110022111122102001102000
00200221202002200112202021010212222112122100
20012121022011120122012112011102100011110002
22210212212210102010110220202111211202202210
20122202121201211201002001011102200120202211
20220002102012220011120012221120100011210010
11111120012002002222111100220201002010000121
22212010102212020212000122121220101210011222
01222111012120020010210211202212022022102122
10121200200102012220120221021222000011121000
01021101021020112011220221201210012212121221
20012222110022100022222000121200001011211112
21221112211200112101100100202200121120102222
20211210011112200222010101110202122122121211
22201222010022112121000120012201021002010112
11000202110121002200112212022021001111101200
11120211202000202101211011110101212101122102
21020221221112211101010010212112211111112201
02010102110012121100120211120021112100212002
00221101021200012211002021000212101200202011
01201122222200000010200102100020020201101202
12122100021220121221200220101002101212010021
11210222202112012120012200220121110201012220
10212111212222211200220000220012011100002121
22112020210011220220112222201011010011112112
20011121211210200220021011000012011122012220
12112122001222222010201102212200222220100010
02202212120222201222020201202110111001200201
00102012101110010221022221021202120001000110
10221222102101201120200202020002110010112100
22121121120100022000202210122120112020221222
11000012102111022200211102020210221221121001
10020111011112201021120222020212111112101020
11012102111202120010101010002120020112100222
01020212121210201001110122010220210002212222
12011012220122200110212210201222000110121110
00112220011020121112012202122101000101201010
12100202000012221010011221112120010112022200
22011221101122100210121202012202201100200221
02101112101202012121120112211010200100211111
10022001210110212212101112210211220102021111
01122110021210000101222220211122012122000022
00121122110000120001000222101112200111022110
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The Meataxe matrices

PM

11021020011002211100221012201210221120012011
00100122200201121001020221202111010200002121
01221110110010110212211010212122121100201220
01101202221112000102121120112021012101122000
21210210000120012002110200120101200010221112
01200001011201202011212200210121022122012200
11202101122120012211220101101212212022120221
20120021220120121101101210212120020010211002
02110012112102221012002212021212012212000220
22222110020200002201110010022210221122001122
01122022100101222202111110211210201110221100
20201120102000021100001010021101112110220001
12100100021212000221011121200020220220112211
20220221001102200220012011021112210212101020
21122112111222022200120020210022022102202200
11112121011102122200200201010111011010110210
00210011201120021202022121210010010012210012
10100022001000211111220110012221122210212202
00221010021011101101102001111202121021210101
00011022222122002220111022022101120011212112
00011120120100010201012012210200011211120001
12211112112020101122102110022001120110201102
21011022220200221112010100100100121110010012
22022111020021021001120002220121220101201110
21222202010210001210120012120112200102221201
00121211021021210212010112021001100210110010
22002201111212000220120001110100022010012102
02101021002011221210102222202210012212200101
02001212022111102120221012202222101110100222
01022110222110211121020110101220112221012101
10111102122210010012201201110211102222212210
12102111121002101110122111000100020210202001
00022222021110010112201022102012111011021020
02011000101022012200212101002100020111112111
20002202220102200020011012000112221221200021
00220212200011112002210101112122000210012102
22121120211111010222120010221011002001202100
21101111111002211100212102020120211010221010
00010212002100000122211210010121210000112002
02110111222210021110020120221202010110100120
10212102221122222012012121121212120010010011
02111021021011100000210012112200011220112221
11120202002200011211120221001121002002211100
01100112022122102222211100102220222021101100
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The Meataxe matrices

ap

20022120000001100001102012122000102210011010
12102001120012002210212020100201022020200212
00200101010211211202002001122221111100021110
21012021211110001012022210222222012121122110
02220010001211101021102221100100202020222201
12222200211202202211211202022000222010210202
11201200101021101111122022000121121120112021
00020121120120120120201100111212112010010122
00201112102020202122210002110100112101002221
12022002202002200011012020122020220211200201
22021002021012110212020120001212100221121201
11202102101222000221012211121201101010211211
11202022012121210021012022221212011000021220
12201010011102102002000010020200000011221120
21110002001112120011022002021202020102201212
21021022121020121212102200110102200102022021
10122202020200121000021220222202100200120221
00201010010120002121002201110120012121020002
21000222000121000001220112002201012021122101
10122110022211202120112112211122111022101020
01220120122000102101120112002110020022211001
20110112011102101120120122010021212000012121
12222202211120112012102210112001021211022222
11020122011002122212012001110120011120110211
22111201201201002011011011201010020000011220
10101210201220220001101202020022110010210120
01221000021212001222121012021202221102110210
12101121111211001001010101101101201012012200
02002112022021101100021201210211001010212110
22201112012020100122021210112020012100222220
02110210212212102210000112220022200222101100
01202212212201222112121101021112010010121120
10122012201112102000112020102111200002121000
01201102012110002212002220002112222020021022
02102100101202011200202222221010110011020210
21001121120112010121012020021011101021011101
22221020102200221102102222111121222210001122
01001021101110012001000020122102212121100102
02112100112001111111022210210112201012002021
10220211002022010202210011000120100022100002
21200122110011110001122020011001122101122200
20202002102101111222002122212122112102010212
11120212022102211000211020022200212101211020
00202001021220021100122121200100101012210000

78



The Meataxe matrices

tyg =

10201211220211222110221011021122020210212020
00122220212101100111011210220221022002211211
10012202110100202111121020202001021020202020
11010002211020101001001010021221121210202102
21220102021220010001210110012222010200222211
11202220112111012010211001120220211022010021
11201201022022200020222022001001012002110201
12021220102220200000220220112002222011112100
21000221211222022202221222212012122120211020
00111022120201120111222121002012112002202010
12022001010101212002021011110212020012212220
00021000000111222001222011112010112022010121
02001220010212010101211120202022110021202022
12210202101222220112120102200002102002210020
00022011011220210220200101011112010122121010
00212200111122002102010220002001001211211000
22020010121201121101001122021111121011112211
21101111102210100120110210020200101110012021
01000112112120212102222112010120020000112212
10100212110120222222110202221210001001111010
20101211000210012010102100110010020210111211
01111102212122010202021001211022201002101000
00022122010000110011001011001002002211211011
00011210211212012020121001111011110222022102
21202222020002010002002122212011011102110021
12110101211102111120021011121011100122122012
02021221010210122012112211021101200111122222
02210210012100011002002012000021110122201100
02020100021201202200201112211110112110211010
21210002022202011220002102120211122202021100
12110100121020122121010221011010001100000112
12011200112221200122111112220002102011220002
00211011111200022222200021020122022011010121
12120120211120210012110001112001221201201100
20220012012010022000110111201220220102102120
12011000220200200001212001210020011120010101
21012110001112220211112100100100102112021000
01120222021112211002021111222121000021201222
11011011221022102122220110022010122011211010
00210021111100200001120001112212201021120100
01220110211102111102220122210000010011010122
11010211220222022220212220220010222001000120
10112020200022122211120100000010211120210011
10122212001100220112121222210000100121120020
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Appendix D

The generators of
Car3)\< Xaa, Yia, pag >)

We present the generators of Cqp,,3)(H) with H :=< Xu4, Ya4, ps4 >. These matrices
have been achieved as follows. We use MAGMA [2] to determine the indecomposable
summands of V44|<X447y447p44>. We hold that V44|<X44,Y44,p44> = VLA D Vl,B @ Vis &
V15,A & V15,B where dimVi,K = 1. Moreover VLA C,ﬁ Vl,B and V157A i V157B and V157B
is a tensor product of Vi5 4 with a 1-dimensional module [21]. Furthermore we have
that Vio is irreducible but not absolutely irreducible. It is a 6-dimensional module
over GF(9) (see e.g. [22]). Therefore the centralizer of Hl|y,, has order at most eight.
According to [21], we have that | Cqp;3)(H|vis 1) =] Carys@)(Hvis ) |= 2+ 3. This
proves that | Cgp,, ) (H) |< 27 32

We now use the MAGMA program IsIsomorphic for modules to hold matrices
ti # tgq (1 = 1,2,3,4,5) to conjugate the generators obtained by the meataxe. Then

S; = titﬁ centralizes X44, Y44 and pyq. We display these matrices as s; on the following
pages. Using MAGMA, we hold |< s1, 82, 53, 54, 55 >|= 27-32 thus < s1, 59, 83, 54, 85 >=
CGL44 3) (H)
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The generators of Cgr,,3)(< Xaa, Yaa, paa >)

S1 =

10000000000000000000000000000000000000000000
01100001012120021112200122010000000000000000
02210101020112020122211001100000000000000000
01002101002112022210111202220000000000000000
00212010022011201211212010200000000000000000
00112000211201120220102121100000000000000000
01122021110110020001011010020000000000000000
01200212021122000012211020100000000000000000
01211000200010202200011120020000000000000000
00210100201222221200002120220000000000000000
00022200121100022212010210100000000000000000
01200002021110012221100211020000000000000000
01020202010211010211122002200000000000000000
01200000211201122011002022100000000000000000
00022202021100021001022021110000000000000000
00122010212112010212011012000000000000000000
02211002220220012002022020010000000000000000
00101012111221002012020122200000000000000000
01001200021220101120020120110000000000000000
01001210010011220111221211210000000000000000
01102210020211022121022121010000000000000000
00020001011202101022212011110000000000000000
02211000002001111120211221010000000000000000
01121000021110222112111001020000000000000000
00020001011202101022222001110000000000000000
02020012202100210212200100120000000000000000
01001012120021102011200212220000000000000000
00210000020011112011110001220000000000000000
000000000000000CO0OOOCOOOOCOOOOO1I0OO0O0OOO0OOOOOOOO1
000000000000000CO0OOOCOOOOCOOOOOOIO000OO0OOOOOOOO1
00000000000000000000000000000010000000000001
000000000000000O0OOOCO0OOOCOOOOOOOO1I00000O0OOO0OOO1
0000000000000000O00O0CO0OOOCOOOOOOOOOIOO0O0O00O000OOO
000000000000000000000000O00O0O0O0OO0O0O100000000OO1
000000000000000O0O0OOCO0OOOCOOOOOOOOOOO1I0000O00OOO1
000000000000000CO0OOOCOOOOCOOOOOOOOOOOOLI000000OO1
00000000000000000000000000000000000010000001
000000000000000O0O0OOCO0OOOCOOOOOOOOOOOOOOIO000OO1
000000000000000CO0OOOCOOOOCOOOOOOOOOOOOOOOLI00001
00000000000000000000000000000000000000010000
000000000000000O0OOOCO0OOOCOOOOOOOOOOOOOOOOOLI001
000000000000000CO0OOOCOOOOCOOOOOOOOOOOOOOOOOOLI01
0000000000000000000C0O0OOOCOOOOOOOOOOOOOOOOOOOT1
0000000000000000O000CO0O0OOCOOOOOOOOOOOOOOOO0OOOO2
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The generators of Cgr,,3)(< Xaa, Yaa, paa >)

So =

20000000000000000000000000000000000000000000
00022022022221102022112000110000000000000000
02220020012021022121121111210000000000000000
00221020022200101102101112020000000000000000
01222022002101202121201220100000000000000000
02022001101022202120210211210000000000000000
01001002221211001100012201220000000000000000
00010100211201010120101100020000000000000000
00012020101011122201012120020000000000000000
01220021101211120010101222120000000000000000
02211012202111000210021011220000000000000000
01011011011212201011221000220000000000000000
01210010021022011212212222120000000000000000
00222021221012201120010100020000000000000000
02211010000010201122212000220000000000000000
01110022112001001210012200200000000000000000
02002011112122000200021102110000000000000000
01011120121121010120012220000000000000000000
01220221021001101201120120220000000000000000
01202002010202122011110110120000000000000000
01101002011002200002210021100000000000000000
02220220000100112221102011200000000000000000
00202012210111200200221202110000000000000000
01112212002120100021220220000000000000000000
02220220000100112221122021200000000000000000
01122100211101110100100202220000000000000000
00122001212021211121110211100000000000000000
01220121001021111012102010210000000000000000
00000000000000000000000000002110000000000000
00000000000000000000000000001210000000000000
00000000000000000000000000001120000000000000
00000000000000000000000C0O00O00001200000000000
0000000000000000O00O0CO0OOOCOOOOOOOOOIOO0O000O0000OOO
00000000000000000000000000000210110122122010
00000000000000000000000000002100001121212220
00000000000000000000000000001020100101200210
00000000000000000000000000001020100011200210
00000000000000000000O000CO0O0OOO0OOOO0OOO0O0O1020000
000000000000000O00OOCO0OOOCOOOOOOOOOOOO0O0O0120000
00000000000000000000000000000000000000010000
000000000000000O00OOCO0OOOCOOOOOOOOOOOOOOO0O0O02110
000000000000000O0O00OOCO0OOOCOOOOOOOOOOOOOOOO0O01210
00000000000000000000000000000000000000001120
000000000000000CO0OOOCOOOOCOOOOOOOOOOOOOOOOOOOOTL

82



The generators of Cgr,,3)(< Xaa, Yaa, paa >)

S3 =

10000000000000000000000000000000000000000000
02222021010101111210212211100000000000000000
00010222022212002002210110110000000000000000
02222222020121112222020210100000000000000000
01010012010120001210022210200000000000000000
02210001220121112200111120110000000000000000
00212011111101011102001221200000000000000000
02110221220112010111220110220000000000000000
02101020201001220001001000000000000000000000
01010221200022202110102102200000000000000000
02222112111011011001011101120000000000000000
00111012020102222120121122200000000000000000
00220111011111001001120220220000000000000000
02022021010111112112011111220000000000000000
02222111012210210121220012110000000000000000
01021012200222021001001221200000000000000000
00121012222202021201002112100000000000000000
01210111010200011111022101100000000000000000
00222021000111000111100000110000000000000000
00201122000221202200222202210000000000000000
00002122021121211211221200120000000000000000
02200222022201011202220000120000000000000000
01021012211110122110010011100000000000000000
00021212011010211212112222010000000000000000
02200222022201011202200020120000000000000000
02102121012001200221200102100000000000000000
02121022122000112110210002210000000000000000
01010121011010002001022012020000000000000000
00000000000000000000000000000220000000000000
00000000000000000000000000002020000000000000
00000000000000000000000000002200000000000000
000000000000000O0O00OOCO0OOOCOOOOOOOO1I1I000000000OO
0000000000000000O00O0CO0OOOCOOOOOOOOOIOO0O000O0000OOO
00000000000000000000000000000120210211211020
00000000000000000000000000001200001212121110
00000000000000000000000000002010200102100120
00000000000000000000000000002010200012100120
0000000000000000000CO0O0OOCO0OOOO0OOOOOOOOO1I010000
000000000000000O0OOOCO0OOOCOOOOOOOOOOOOOOO110000
00000000000000000000000000000000000000010000
000000000000000000000000000O0O00OO0O0O0OO0O00000220
000000000000000000000000O0O00OO0O0O0OO0O0O0OO0O00002020
00000000000000000000000000000000000000002200
000000000000000CO0OOOCOOOOCOOOOOOOOOOOOOOOOOOOOTL
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The generators of Cgr,,3)(< Xaa, Yaa, paa >)

S4 =

10000000000000000000000000000000000000000000
01102212021000022120010220200000000000000000
01102212021120022120010220200000000000000000
01110222021100020120021001020000000000000000
02201121012200011210022022010000000000000000
01111201211022021112000200220000000000000000
01101202021100020120002112110000000000000000
02211220220112002022002212200000000000000000
01100020100110002000010020000000000000000000
00110121221222020112022122100000000000000000
00200111010000010210012002010000000000000000
00201121012100011210020110100000000000000000
02001121012220011210020110100000000000000000
01010121211010020112022122100000000000000000
02000111012210110210012002010000000000000000
02011222220122012022002212200000000000000000
02202111012200011210001221220000000000000000
00200121012000011010012002010000000000000000
01111121211022020122000200220000000000000000
02200121012200011211012002010000000000000000
02210222220112002022121101110000000000000000
01101212021100022120002122110000000000000000
02202111012200010210012211220000000000000000
02210222220112002022001221110000000000000000
01101212021100022120022102110000000000000000
00200121012000011210022020010000000000000000
02000121012210011210022022110000000000000000
01111121211022020112020210200000000000000000
000000000000000O0O0OOCO0O0OOCO0OOOO0O110000000000002
0000000000000000000O000CO0O00OO0O01I010000000000002
00000000000000000000000000001100000000000002
00000000000000000000000000000002200000000002
000000000000000000000000O00O0O00O0O0200000000000
00000000000000000000000000000210120122122012
00000000000000000000000000002100002121212222
00000000000000000000000000001020100201200212
00000000000000000000000000001020100021200212
00000000000000000000000000000000000002020002
00000000000000000000000CO0O0OOO0O0OO0O0O0OO000220002
00000000000000000000000000000000000000020000
000000000000000O0OOOCOOOOCOOOOOOOOOOOOOOOOOOLIT12
000000000000000O0O00OOCO0OOOCOOOOOOOOOOOOOOOO0O1IOT12
00000000000000000000000000000000000000001102
000000000000000CO0OOOCOOOOCOOOOOOOOOOOOOOOOOOOOTL
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The generators of Cgr,,3)(< Xaa, Yaa, paa >)

S5 =

20000000000000000000000000000000000000000000
02210221011202211210101012100000000000000000
01122020002211020121100110120000000000000000
02221000001012211201001121220000000000000000
01221112002110010000000112110000000000000000
02201200021201212212222110110000000000000000
01222221210002012021001221210000000000000000
00101002000000022211112102010000000000000000
02002000202112112002012020000000000000000000
02100200021200121002220020200000000000000000
01011002202022002212001201220000000000000000
00120112022001122120202021200000000000000000
02111010001112010212200220210000000000000000
02021100201202211000011011210000000000000000
00111000000000200122122020200000000000000000
01020210020200021021001021000000000000000000
02111102120001020012002112120000000000000000
02020010002100000202020201210000000000000000
01222100211211020011200200110000000000000000
02002002012012112011120100100000000000000000
02211100202021121111200201020000000000000000
02201020002202011221112122020000000000000000
01211102101120221100002200120000000000000000
02222010212102121110222002100000000000000000
02201020002202011221122112020000000000000000
01101000000002111022122221210000000000000000
00212102220210202100112020200000000000000000
00101000200012021111001201210000000000000000
00000000000000000000000000000220000000000000
00000000000000000000000000002020000000000000
00000000000000000000000000002200000000000000
000000000000000O0O00OOCO0OOOCOOOOOOOO1I1I000000000OO
0000000000000000O00O0CO0OOOCOOOOOOOOOIOO0O000O0000OOO
00000000000000000000000000000120210211211020
00000000000000000000000000001200001212121110
00000000000000000000000000002010200102100120
00000000000000000000000000002010200012100120
0000000000000000000CO0O0OOCO0OOOO0OOOOOOOOO1I010000
000000000000000O0OOOCO0OOOCOOOOOOOOOOOOOOO110000
00000000000000000000000000000000000000010000
000000000000000000000000000O0O00OO0O0O0OO0O00000220
000000000000000000000000O0O00OO0O0O0OO0O0O0OO0O00002020
00000000000000000000000000000000000000002200
000000000000000CO0OOOCOOOOCOOOOOOOOOOOOOOOOOOOOTL
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Appendix E

The suitable candidates a4y ;

We present the suitable candidates a44; obtained by conjugating the t44aMtZ41 in
CGL44(3)(< X4, Ya4, paa > in the way described in Chapter 4.
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The suitable candidates a4 ;

44,1 =

02111211121001202001220201100211112020020120
02011001101211011111022002220022212010222110
21202001121210011100200220101112000121101202
02221110010222021022002222222212202002002111
12002102021202020001110201110000212202222020
20122011202122021012212101102211001020102222
01112022212221211112100111012110201021202011
00211022100201102011111002212010201201100002
02221010012200020011120120011102221002011220
02021011102100021211221102101120221012212200
12202112111020000021111120221212101212200021
20212020220020102202201221100222201110102000
01021022120112101121100102212012110002222221
22210120111021001200012002100021020020121111
21021122120100200202211110001002210112010210
10201000121202002002211012022211001021121122
12211120000222011012210002011010100111221022
12020122202222022201111010221120210001212101
21212101100102000212021000120000012201002111
22122111020020021010000221210211112020020120
01000120111101002001201220222121121021102020
21101120101012022102022201021122021210002110
21111212200100202111210110021020000200010022
02202021101212220211100001222000222210112101
11021120212110010121020222111122021210002110
00222210012210210102020211110110011121001112
22110211112020210211102020011111100120000101
21111221122211211002212012000122221010010210
00100110212001011001222112210211211101202221
00011202212022010111001122121200020021010002
02211201112000011020010111201120220112112222
10100021101220102020220000222011202111021002
12002200001212210200221220120222010000001010
11011201111020100220001011112102001011101221
21122002220221220110002220221011010021221221
00011101220220111102102210002022020010101202
20012200112001201122111120120102220101201002
00012011120011000111012110102011211100012221
02220011222021012110101222002222202122222222
01122210112110011102000111202211221112022221
02200021122010010200201012121001022011000222
01022200212121012121110222110122122200021202
00022111122002012021110012221020111212102211
01111211002001011112021120012121211100222221
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The suitable candidates a4 ;

44,2 =

02111211121001202001220201100122221010010210
02011001101211011111022002220011121020111221
21202001121210011100200220102221000212202101
02221110010222021022002222221121101001001221
12002102021202020001110201110000121101111012
20122011202122021012212101101122002010201111
01112022212221211112100111011220102012101020
00211022100201102011111002211020102102200000
02221010012200020011120120012201112001022111
02021011102100021211221102102210112021121102
12202112111020000021111120222121202121100010
20212020220020102202201221100111102220201000
01021022120112101121100102211021220001111110
22210120111021001200012002100012010010212222
21021122120100200202211110002001120221020121
10201000121202002002211012021122002012212212
12211120000222011012210002012020200222112011
12020122202222022201111010222210120002121202
21212101100102000212021000120000021102001220
22122111020020021010000221210122221010010210
01000120111101002001201220221212212012201011
21101120101012022102022201022211012120001222
21111212200100202111210110022010000100020011
02202021101212220211100001221000111120221200
11021120212110010121020222112211012120001222
00222210012210210102020211110220022212002220
22110211112020210211102020012222200210000202
21111221122211211002212012000211112020020120
02122012122001011220120101112002122201121111
02211220122010012110011121200021201121202221
00011221222002011201002102120211101212001111
22122101200112220201122210101102110211210220
21001100002121120100112110210222010000001010
21211221220012222001011202211220212111020112
11100120111111102111010020100102221121110112
02211021111112211122210000021110201110020120
12210222222001121102201120202220101201120220
02210111211021022110000100221102122200201111
00002111112011010111211021021010110222111111
02211120221220022201000222102211221112022220
00022101212022012021111201200122200111222112
01200222122211010100202021212210000000210121
02200011212000010200202201100111022012021101
01111211002001011112021120011212122200111112
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The suitable candidates a4 ;

44,3 =

01222122212002101002110102200122221010010210
02011001101211011111022002220022212010222112
11202001121210011100200220101112000121101202
02221110010222021022002222222212202002002112
22002102021202020001110201110000212202222021
10122011202122021012212101102211001020102222
01112022212221211112100111012110201021202010
00211022100201102011111002212010201201100000
02221010012200020011120120011102221002011222
02021011102100021211221102101120221012212201
22202112111020000021111120221212101212200020
10212020220020102202201221100222201110102000
01021022120112101121100102212012110002222220
12210120111021001200012002100021020020121111
11021122120100200202211110001002210112010212
20201000121202002002211012022211001021121121
22211120000222011012210002011010100111221022
22020122202222022201111010221120210001212101
11212101100102000212021000120000012201002110
12122111020020021010000221210211112020020120
01000120111101002001201220222121121021102022
11101120101012022102022201021122021210002111
11111212200100202111210110021020000200010022
02202021101212220211100001222000222210112100
21021120212110010121020222111122021210002111
00222210012210210102020211110110011121001110
12110211112020210211102020011111100120000101
11111221122211211002212012000122221010010210
01211021211002022110210202222002122201121111
01122110211020021220022212100021201121202221
00022112111001022102001201210211101212001111
21211202100221110102211120201102110211210220
22002200001212210200221220120222010000001010
22122112110021111002022101121220212111020112
12200210222222201222020010200102221121110112
01122012222221122211120000011110201110020120
11120111111002212201102210102220101201120220
01120222122012011220000200111102122200201111
00001222221022020222122012011010110222111111
01122210112110011102000111202211221112022220
00011202121011021012222102100122200111222112
02100111211122020200101012122210000000210121
01100022121000020100101102200111022012021101
02222122001002022221012210021212122200111112
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The suitable candidates a4 ;

Q44,4 =

01222122212002101002110102200211112020020120
02011001101211011111022002220011121020111220
11202001121210011100200220102221000212202101
02221110010222021022002222221121101001001222
22002102021202020001110201110000121101111010
10122011202122021012212101101122002010201111
01112022212221211112100111011220102012101022
00211022100201102011111002211020102102200001
02221010012200020011120120012201112001022110
02021011102100021211221102102210112021121100
22202112111020000021111120222121202121100012
10212020220020102202201221100111102220201000
01021022120112101121100102211021220001111112
12210120111021001200012002100012010010212222
11021122120100200202211110002001120221020120
20201000121202002002211012021122002012212211
22211120000222011012210002012020200222112011
22020122202222022201111010222210120002121202
11212101100102000212021000120000021102001222
12122111020020021010000221210122221010010210
01000120111101002001201220221212212012201010
11101120101012022102022201022211012120001220
11111212200100202111210110022010000100020011
02202021101212220211100001221000111120221202
21021120212110010121020222112211012120001220
00222210012210210102020211110220022212002221
12110211112020210211102020012222200210000202
11111221122211211002212012000211112020020120
00200220121002022002111221120211211101202221
00022101121011020222002211211200020021010002
01122102221000022010020222101120220112112222
10200012202110201010110000112011202111021002
11001100002121120100112110210222010000001010
12022102222010200110002022222102001011101221
22211001110112110220001110111011010021221221
00022202110110222201201120002022020010101202
20021100221002102211222210210102220101201002
00021022210022000222021220202011211100012221
01110022111012021220202111002222202122222222
02211120221220022201000222102211221112022221
01100012211020020100102021211001022011000222
02011100121212021212220111220122122200021202
00011222211001021012220021111020111212102211
02222122001002022221012210022121211100222221
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The suitable candidates a4 ;

44,5 =

01222122212002101002110102200122221010010210
02011001101211011111022002220022212010222110
11202001121210011100200220101112000121101202
02221110010222021022002222222212202002002111
22002102021202020001110201110000212202222020
10122011202122021012212101102211001020102222
01112022212221211112100111012110201021202011
00211022100201102011111002212010201201100002
02221010012200020011120120011102221002011220
02021011102100021211221102101120221012212200
22202112111020000021111120221212101212200021
10212020220020102202201221100222201110102000
01021022120112101121100102212012110002222221
12210120111021001200012002100021020020121111
11021122120100200202211110001002210112010210
20201000121202002002211012022211001021121122
22211120000222011012210002011010100111221022
22020122202222022201111010221120210001212101
11212101100102000212021000120000012201002111
12122111020020021010000221210211112020020120
01000120111101002001201220222121121021102020
11101120101012022102022201021122021210002110
11111212200100202111210110021020000200010022
02202021101212220211100001222000222210112101
21021120212110010121020222111122021210002110
00222210012210210102020211110110011121001112
12110211112020210211102020011111100120000101
11111221122211211002212012000122221010010210
00100110212001011001222112210211211101202221
00011202212022010111001122121200020021010002
02211201112000011020010111201120220112112222
20100021101220102020220000222011202111021002
22002200001212210200221220120222010000001010
21011201111020100220001011112102001011101221
11122002220221220110002220221011010021221221
00011101220220111102102210002022020010101202
10012200112001201122111120120102220101201002
00012011120011000111012110102011211100012221
02220011222021012110101222002222202122222222
01122210112110011102000111202211221112022221
02200021122010010200201012121001022011000222
01022200212121012121110222110122122200021202
00022111122002012021110012221020111212102211
01111211002001011112021120012121211100222221
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The suitable candidates a4 ;

44,6 =

01222122212002101002110102200211112020020120
02011001101211011111022002220011121020111221
11202001121210011100200220102221000212202101
02221110010222021022002222221121101001001221
22002102021202020001110201110000121101111012
10122011202122021012212101101122002010201111
01112022212221211112100111011220102012101020
00211022100201102011111002211020102102200000
02221010012200020011120120012201112001022111
02021011102100021211221102102210112021121102
22202112111020000021111120222121202121100010
10212020220020102202201221100111102220201000
01021022120112101121100102211021220001111110
12210120111021001200012002100012010010212222
11021122120100200202211110002001120221020121
20201000121202002002211012021122002012212212
22211120000222011012210002012020200222112011
22020122202222022201111010222210120002121202
11212101100102000212021000120000021102001220
12122111020020021010000221210122221010010210
01000120111101002001201220221212212012201011
11101120101012022102022201022211012120001222
11111212200100202111210110022010000100020011
02202021101212220211100001221000111120221200
21021120212110010121020222112211012120001222
00222210012210210102020211110220022212002220
12110211112020210211102020012222200210000202
11111221122211211002212012000211112020020120
02122012122001011220120101112002122201121111
02211220122010012110011121200021201121202221
00011221222002011201002102120211101212001111
12122101200112220201122210101102110211210220
11001100002121120100112110210222010000001010
11211221220012222001011202211220212111020112
21100120111111102111010020100102221121110112
02211021111112211122210000021110201110020120
22210222222001121102201120202220101201120220
02210111211021022110000100221102122200201111
00002111112011010111211021021010110222111111
02211120221220022201000222102211221112022220
00022101212022012021111201200122200111222112
01200222122211010100202021212210000000210121
02200011212000010200202201100111022012021101
01111211002001011112021120011212122200111112
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The suitable candidates a4 ;

Qq4,7 =

02111211121001202001220201100211112020020120
02011001101211011111022002220022212010222112
21202001121210011100200220101112000121101202
02221110010222021022002222222212202002002112
12002102021202020001110201110000212202222021
20122011202122021012212101102211001020102222
01112022212221211112100111012110201021202010
00211022100201102011111002212010201201100000
02221010012200020011120120011102221002011222
02021011102100021211221102101120221012212201
12202112111020000021111120221212101212200020
20212020220020102202201221100222201110102000
01021022120112101121100102212012110002222220
22210120111021001200012002100021020020121111
21021122120100200202211110001002210112010212
10201000121202002002211012022211001021121121
12211120000222011012210002011010100111221022
12020122202222022201111010221120210001212101
21212101100102000212021000120000012201002110
22122111020020021010000221210211112020020120
01000120111101002001201220222121121021102022
21101120101012022102022201021122021210002111
21111212200100202111210110021020000200010022
02202021101212220211100001222000222210112100
11021120212110010121020222111122021210002111
00222210012210210102020211110110011121001110
22110211112020210211102020011111100120000101
21111221122211211002212012000122221010010210
01211021211002022110210202222002122201121111
01122110211020021220022212100021201121202221
00022112111001022102001201210211101212001111
11211202100221110102211120201102110211210220
12002200001212210200221220120222010000001010
12122112110021111002022101121220212111020112
22200210222222201222020010200102221121110112
01122012222221122211120000011110201110020120
21120111111002212201102210102220101201120220
01120222122012011220000200111102122200201111
00001222221022020222122012011010110222111111
01122210112110011102000111202211221112022220
00011202121011021012222102100122200111222112
02100111211122020200101012122210000000210121
01100022121000020100101102200111022012021101
02222122001002022221012210021212122200111112
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The suitable candidates a4 ;

44,8 =

02111211121001202001220201100122221010010210
02011001101211011111022002220011121020111220
21202001121210011100200220102221000212202101
02221110010222021022002222221121101001001222
12002102021202020001110201110000121101111010
20122011202122021012212101101122002010201111
01112022212221211112100111011220102012101022
00211022100201102011111002211020102102200001
02221010012200020011120120012201112001022110
02021011102100021211221102102210112021121100
12202112111020000021111120222121202121100012
20212020220020102202201221100111102220201000
01021022120112101121100102211021220001111112
22210120111021001200012002100012010010212222
21021122120100200202211110002001120221020120
10201000121202002002211012021122002012212211
12211120000222011012210002012020200222112011
12020122202222022201111010222210120002121202
21212101100102000212021000120000021102001222
22122111020020021010000221210122221010010210
01000120111101002001201220221212212012201010
21101120101012022102022201022211012120001220
21111212200100202111210110022010000100020011
02202021101212220211100001221000111120221202
11021120212110010121020222112211012120001220
00222210012210210102020211110220022212002221
22110211112020210211102020012222200210000202
21111221122211211002212012000211112020020120
00200220121002022002111221120211211101202221
00022101121011020222002211211200020021010002
01122102221000022010020222101120220112112222
20200012202110201010110000112011202111021002
21001100002121120100112110210222010000001010
22022102222010200110002022222102001011101221
12211001110112110220001110111011010021221221
00022202110110222201201120002022020010101202
10021100221002102211222210210102220101201002
00021022210022000222021220202011211100012221
01110022111012021220202111002222202122222222
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Appendix F

The matrix a

We display the matrix a as a MAGMA input. This matrix has been obtained by applying

the algorithm of Chapter 4 to the matrix a44,; of Appendix E.
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The matrix a

Nddadddcddoradrdoo NN

SRS N R R R e R R =)

S N R R R R e R s = =)

SoddadcSdododdoaNNSaNANO N

SonNcdococdodNTHOdH"OArNGC

TodAAdAN AT N A TN AN OS SO

SCorddadda-ddc NSNS N O

Norodddsodrddr NN NNG SN

NoHodHoaNAddSdrodoNN NSO

foddAddaANSdAd S NScN SO Hoo

i dddAddadANCSS S SA A0S0

R RS e R R G I I
cadcaddcadcNdocNaNdNcodN NN N
NaddoAdSdAdNaNANoANNON NN N
N NS NN NS oGS
NadNSHoFoNSHoodad da N =~
~“odocAcccdococdonNdoNcaANSoA
Coodod-HocNoNSOoNNCSNA—GCHO
CardaNocNNOr— 1003 NNGCS A G
ConNSdordddrmdoNNdST NS NG =
THdddAddaAddSdd0cd0dSdasoowN
NadTdcNANNNNCONNONSAN =S =
“NCcNCCcoHOANNHOOHNONG SO
NaddSTdScNcAdNSdNNSHNSAN NN S
HoddHdocdHdodddraNASSANNC S S
SordadddrddaddadodNOoNS AN
NS AN NCSNNNNG N o
cHdad-dCcA doNdocodA NN NNN =
O NCNNCCSSANANNAN = =G0 oo
NHddSdoddddcda AT NS NN NGC S
NHdodoHdocadddNNNSoSdoSoca-oaNS
NN NCr SO NN NNNS G oo
THdadAcddod NS HdASNON SO N
SR R R N R R e e e R R =R
HocdHdccdddS NS doNSANS NSNS
NooddooddAdddocaNaAN"ANNNG S
FodNSdAdNdoHSoNNSANdHSHS SO
Ccoraad-cooN—SOoNNSNG S A
cooco-ddSocdNNCcrSNSSoNSo o
R N R N R R R )
I R R S R o O S I R I o S o R )
S aNccodNCO TN o=

A HOANNOO—HO 1000 —"NOO-—HNO



