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gap> (1,2)*(2,3);

(1,3,2) GAP
gap> g:=Group((1,2,3,4),(1,2));

Group([ (1,2,3,4), (1,2) 1)

gap> Order(g) ;

24 g:S4



gap> Elements(g);

[ O,03,4),02,3),(02,3,4),(02,4,3),(2,4),(1,2),(1,2)(3,4),(1,2,3),
(1,2,3,4),1,2,4,3),(1,2,4),(1,3,2),(1,3,4,2),(1,3),(1,3,4),
(1,3)(2,4),(1,3,2,4),(1,4,3,2),(1,4,2),(1,4,3),(1,4),(1,4,2,3),
(1,4)(2,3) ]

gap> h:=Group((1,2,3),(2,3,4));

12

gap> IsNormal(g,h);

true

gap> k:=ConjugateGroup(h, (2,3)); (2,3)h(2,3)7!

Group([ (1,3,2), (2,4,3) 1D

gap> h=k; h=k

true

quit;

quit GAP
C Risa/Asir

= = GAP

3 GAP
GAP :

gap> A1:=(10,1,19);

(1,19,10)

gap> A2:=(11,2,20)*(12,3,21)*(13,4,22) ;

(2,20,11)(3,21,12) (4,22,13)

gap> A3:=(14,5,23)*(15,6,24)*(16,7,25)*(17,8,26)*(18,9,27)*(32,36,28) *\
(33,35,30)%(34,31,29);
(5,23,14)(6,24,15)(7,25,16) (8,26,17) (9,27,18) (28,32,36) (29,34,31) (30,33,35)
gap> B1:=(27,5,28);

(5,28,27)

gap> B2:=(25,2,31)%(26,6,30)*(22,7,29);

(2,31,25)(6,30,26) (7,29,22)

gap> B3:=(23,1,36)*(24,3,35)%(20,4,34)*(21,8,33)*(19,9,32)*(10,14,18) *\
(13,11,16)%(12,15,17) ;

(1,36,23)(3,35,24) (4,34,20) (8,33,21) (9,32,19) (10,14,18) (11,16,13) (12,15,17)
gap> C1:=(9,14,36);

(9,14,36)

gap> C2:=(7,11,34)*(8,15,35)*(4,16,31);

(4,16,31)(7,11,34)(8,15,35)

gap> C3:=(5,10,32)*(6,12,33)*(2,13,29)*(3,17,30)*(1,18,28)*(19,23,27) *\
(21,24,26)%(20,25,22);
(1,18,28)(2,13,29)(3,17,30) (5,10,32) (6,12,33) (19,23,27) (20,25,22) (21,24,26)
gap> D1:=(23,32,18);

(18,23,32)

gap> D2:=(20,29,16)*(24,33,17)*(25,34,13);

(13,25,34) (16,20,29) (17,24,33)

gap> D3:=(19,28,14)*(21,30,15)*(22,31,11)*(26,35,12)*(27,36,10) *(1,5,9) *\
(3,6,8)%(2,7,4);
(1,5,9)(2,7,4)(3,6,8)(10,27,36) (11,22,31) (12,26,35) (14,19,28) (15,21,30)
gap> g:=Group(A1,A2,A3,B1,B2,B3,C1,C2,C3,D1,D2,D3);

<permutation group with 12 generators>

gap> Order(g);

906992640
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GAP ,

gap> hl:=Group(A1,B1,C1,D1);
<permutation group with 4 generators>
gap> Order(hl);

81

gap> h2:=Group(A2,B2,C2,D2);
<permutation group with 4 generators>
gap> Order(h2);

933120

gap> h3:=Group(A3,B3,C3,D3);
<permutation group with 4 generators>
gap> Order(h3);

3732480

gap> IsNormal(g,hl);

true

gap> IsNormal(g,h2);

true

gap> IsNormal(g,h3);

false

gap> s:=ClosureGroup(hl,h2);
<permutation group with 8 generators>
gap> Order(s);

75582720

gap> 81%933120;

75582720

gap> t:=FactorGroup(g,s);

Group([ f1, f2, £3 1)

gap> Order(t);

12

gap> StructureDescription(t);

((A4))

1 2

)

)

s = hl x h2

)

Al,B1,C1, D1

h2
h2

gap> StructureDescription(hl);
"C3 x C3 x C3 x C3"
gap> StructureDescription(h2);

hl, h2

"C3 x C3 xC3xC3x ((C2xC2xcC2xC2xC2
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h3
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gap> StructureDescription(g);
Error, too many (531441) complements called from
SubgroupsSolvableGroup( r, rec(

actions := auts,

funcnorm := r,

consider := ExactSizeConsiderFunction( Index( j, M ) ),
normal := true ) ) called from

NormalSubgroups( G ) called from
DirectFactors0fGroup( G ) called from

<function>( <arguments> ) called from read-eval-loop
Entering break read-eval-print loop ...

you can ’quit;’ to quit to outer loop, or

you can ’return;’ to continue

brk>

GAP

GAP

(h1 X hg) X Ay =[C5 x C3 x O3 x C3 x O3 x C3 x C3 x C3 x {(Cy x Cy x Cy x Cy x Ca) X Ag}] X Ay

( )
38 x 25 x 360 x 12 = 906992640
/ f1, f2, f3 GAP
GAP

gap> RightCosets(g,s);
[ RightCoset(Group( [ (18,23,32), ( 9,14,36), ( 5,28,27), ( 1,19,10),
( 2,20,11)( 3,21,12)( 4,22,13), ( 2,31,25)( 6,30,26)( 7,29,22),
( 4,16,31)( 7,11,34)( 8,15,35), (13,25,34)(16,20,29)(17,24,33) 1]
),0),
RightCoset (Group( [ (18,23,32), ( 9,14,36), ( 5,28,27), ( 1,19,10),
( 2,20,11)( 3,21,12)( 4,22,13), ( 2,31,25)( 6,30,26)( 7,29,22),
( 4,16,31)( 7,11,34)( 8,15,35), (13,25,34)(16,20,29) (17,24,33) ]
)’
(5, 9,18)( 6, 8,17) (14,23,28) (15,24,30) (26,35,33) (27,36,32)),
RightCoset (Group( [ (18,23,32), ( 9,14,36), ( 5,28,27), ( 1,19,10),
( 2,20,11)( 3,21,12)( 4,22,13), ( 2,31,25)( 6,30,26) ( 7,29,22),
( 4,16,31)( 7,11,34)( 8,15,35), (13,25,34)(16,20,29) (17,24,33) ]
)’
(5,18, 9( 6,17, 8)(14,28,23)(15,30,24) (26,33,35) (27,32,36)),
RightCoset (Group( [ (18,23,32), ( 9,14,36), ( 5,28,27), ( 1,19,10),
( 2,20,11)( 3,21,12)( 4,22,13), ( 2,31,25)( 6,30,26) ( 7,29,22),
( 4,16,31)( 7,11,34)( 8,15,35), (13,25,34)(16,20,29) (17,24,33) 1]
),
(1,27,23)( 3, 6,33)( 4,20,29)
( 5,32,19) (10,28,18) (11,13,25) (12,26,24)
(17,21,30)),
RightCoset (Group( [ (18,23,32), ( 9,14,36), ( 5,28,27), ( 1,19,10),
( 2,20,11)( 3,21,12)( 4,22,13), ( 2,31,25)( 6,30,26)( 7,29,22),
( 4,16,31)( 7,11,34)( 8,15,35), (13,25,34)(16,20,29)(17,24,33) 1]
)’
(1,27,36,19, 5, 9,10,28,14)( 3, 6, 8,21,30,15,12,26,35) ( 4,20,29)
(11,13,25)(17,33,24) (18,32,23)),
RightCoset (Group( [ (18,23,32), ( 9,14,36), ( 5,28,27), ( 1,19,10),
( 2,20,11)( 3,21,12)( 4,22,13), ( 2,31,25)( 6,30,26)( 7,29,22),



( 4,16,31)( 7,11,34)( 8,15,35), (13,25,34)(16,20,29)(17,24,33) 1]
),
(1,27,19, 5,10,28)( 3, 6,21,30,12,26)( 4,20,29)( 8,33,35,24,15,17)
( 9,32,36,23,14,18) (11,13,25)),
RightCoset (Group( [ (18,23,32), ( 9,14,36), ( 5,28,27), ( 1,19,10),
( 2,20,11)( 3,21,12)( 4,22,13), ( 2,31,25)( 6,30,26)( 7,29,22),
( 4,16,31)( 7,11,34)( 8,15,35), (13,25,34)(16,20,29)(17,24,33) 1]
),
(1,36,28)( 2,31,13)( 3,35,26)( 5,10,14)( 6,21, 8)( 7,20,22)
( 9,27,19)
(12,15,30)),
RightCoset (Group( [ (18,23,32), ( 9,14,36), ( 5,28,27), ( 1,19,10),
( 2,20,11)( 3,21,12)( 4,22,13), ( 2,31,25)( 6,30,26) ( 7,29,22),
( 4,16,31)( 7,11,34)( 8,15,35), (13,25,34)(16,20,29)(17,24,33) 1]
),
(1,36,32,19, 9,18,10,14,23)( 2,31,13)( 3,35,33)( 5,27,28) ( 7,20,22)
(8,17,21)(12,15,24)),
RightCoset (Group( [ (18,23,32), ( 9,14,36), ( 5,28,27), ( 1,19,10),
( 2,20,11)( 3,21,12)( 4,22,13), ( 2,31,25)( 6,30,26)( 7,29,22),
( 4,16,31)( 7,11,34)( 8,15,35), (13,25,34)(16,20,29) (17,24,33) 1]
)’
(1,36,19, 9,10,14)( 2,31,13)( 3,35)( 5,18,27,32,28,23)( 6,17)
( 7,20,22)
( 8,21)(12,15) (24,30) (26,33)),
RightCoset (Group( [ (18,23,32), ( 9,14,36), ( 5,28,27), ( 1,19,10),
( 2,20,11)( 3,21,12)( 4,22,13), ( 2,31,25)( 6,30,26)( 7,29,22),
( 4,16,31)( 7,11,34)( 8,15,35), (13,25,34)(16,20,29)(17,24,33) 1]
)’
(1,32,14)( 2, 4,16)( 3,17,15)( 8,12,33)
( 9,10,23)(11,34,22)(18,36,19)
(21,24,35)),
RightCoset (Group( [ (18,23,32), ( 9,14,36), ( 5,28,27), ( 1,19,10),
( 2,20,11)( 3,21,12)( 4,22,13), ( 2,31,25)( 6,30,26)( 7,29,22),
( 4,16,31)( 7,11,34)( 8,15,35), (13,25,34)(16,20,29)(17,24,33) 1]
),
( 1,32,27,19,18, 5,10,23,28)( 2, 4,16)( 3,17, 6,12,33,26,21,24,30)
( 8,15,35)( 9,36,14)(11,34,22)),
RightCoset (Group( [ (18,23,32), ( 9,14,36), ( 5,28,27), ( 1,19,10),
( 2,20,11)( 3,21,12)( 4,22,13), ( 2,31,25)( 6,30,26)( 7,29,22),
( 4,16,31)( 7,11,34)( 8,15,35), (13,25,34)(16,20,29) (17,24,33) 1
),
(1,32,19,18,10,23)( 2, 4,16)( 3,17,12,33,21,24)( 5,36,27,14,28, 9)
( 6,15,30,35,26, 8)(11,34,22)) 1

OF

x1:=(5,9,18)(6,8,17) (14,23,28) (15,24,30) (26,35,33) (27,36,32) ;
x2:=(5,18,9)(6,17,8) (14,28,23) (15,30,24) (26,33,35) (27,32,36) ;
x3:=(1,27,23)(3,6,33) (4,20,29) (5,32,19) (10,28,18) (11,13,25) (12,26,24) (17,21,30) ;
x4:=(1,27,36,19,5,9,10,28,14) (3,6,8,21,30,15,12,26,35) (4,20,29) (11,13,25) (17,33,24) (18,32,23) ;
x5:=(1,27,19,5,10,28) (3,6,21,30,12,26) (4,20,29) (8,33,35,24,15,17) (9,32,36,23,14,18) (11,13,25) ;
x6:=(1,36,28)(2,31,13)(3,35,26) (5,10,14) (6,21,8) (7,20,22) (9,27,19) (12,15,30) ;
x7:=(1,36,32,19,9,18,10,14,23) (2,31,13) (3,35,33) (5,27,28) (7,20,22) (8,17,21) (12,15,24) ;
x8:=(1,36,19,9,10,14) (2,31,13)(3,35) (5,18,27,32,28,23) (6,17) (7,20,22) (8,21) (12,15) (24,30) (26,33) ;
x9:=(1,32,14) (2,4,16) (3,17,15) (8,12,33) (9,10,23) (11,34,22) (18,36,19) (21,24,35) ;
xa:=(1,32,27,19,18,5,10,23,28) (2,4,16) (3,17,6,12,33,26,21,24,30) (8,15,35) (9,36,14) (11,34,22) ;
xb:=(1,32,19,18,10,23)(2,4,16) (3,17,12,33,21,24) (5,36,27,14,28,9) (6,15,30,35,26,8) (11,34,22) ;



x371
( )

gap> yl:=CanonicalRightCosetElement(s,x1);
(5,9,18)(6,8,17) (14,23,28) (15,24,30) (26,35,33) (27,36,32)

gap> y2:=CanonicalRightCosetElement (s,x2);
(5,18,9)(6,17,8) (14,28,23) (15,30,24) (26,33,35) (27,32,36)

gap> y3:=CanonicalRightCosetElement (s,x3);
(1,5,18)(3,6,17) (10,27,32) (12,26,33) (19,28,23) (21,30,24)

gap> y4:=CanonicalRightCosetElement (s,x4);
(1,5,9)(3,6,8)(10,27,36) (12,26,35) (14,19,28) (15,21,30)

gap> y5:=CanonicalRightCosetElement (s,x5);
(1,5)(3,6)(8,17)(9,18) (10,27) (12,26) (14,23) (15,24) (19,28) (21,30) (32,36) (33,35)
gap> y6:=CanonicalRightCosetElement (s,x6);
(1,9,5)(3,8,6)(10,36,27) (12,35,26) (14,28,19) (15,30,21)

gap> y7:=CanonicalRightCosetElement (s,x7);
(1,9,18)(3,8,17) (10,36,32) (12,35,33) (14,23,19) (15,24,21)

gap> y8:=CanonicalRightCosetElement (s,x8);

(1,9)(3,8)(5,18) (6,17) (10,36) (12,35) (14,19) (15,21) (23,28) (24,30) (26,33) (27,32)
gap> y9:=CanonicalRightCosetElement (s,x9);
(1,18,9)(3,17,8) (10,32,36) (12,33,35) (14,19,23) (15,21,24)

gap> ya:=CanonicalRightCosetElement(s,xa);
(1,18,5)(3,17,6) (10,32,27) (12,33,26) (19,23,28) (21,24,30)

gap> yb:=CanonicalRightCosetElement (s,xb);

(1,18)(3,17) (5,9) (6,8) (10,32) (12,33) (14,28) (15,30) (19,23) (21,24) (26,35) (27,36)

y1:=(5,9,18)(6,8,17) (14,23,28) (15,24,30) (26,35,33) (27,36,32) ;
y5:=(1,5) (3,6) (8,17) (9,18) (10,27) (12,26) (14,23) (15,24) (19,28) (21,30) (32,36) (33,35) ;
y8:=(1,9) (3,8)(5,18)(6,17) (10,36) (12,35) (14,19) (15,21) (23,28) (24, 30) (26,33) (27,32) ;

g9/

1] = [21], A]y1] = [22], [y1][y5] = [23], [y1]*[y5] = [24], [y5] = [25], [y1][y8] = [x6],
y1*[y8] = [27), [y8] = [x8], [y1][y5][y8] = [+9], [y1]*[y5][y8] = [za], [y5][y8] = [xb],
W1 =[1], 5> =1, [y8]> =1

) h3

gap> CanonicalRightCosetElement (s,A3);
(5,18,9)(6,17,8) (14,28,23) (15,30,24) (26,33,35) (27,32,36)
gap> CanonicalRightCosetElement(s,B3);
(1,9,18)(3,8,17) (10,36,32) (12,35,33) (14,23,19) (15,24,21)
gap> CanonicalRightCosetElement(s,C3);
(1,18,5)(3,17,6) (10,32,27) (12,33,26) (19,23,28) (21,24,30)
gap> CanonicalRightCosetElement(s,D3);
(1,5,9)(3,6,8)(10,27,36) (12,26,35) (14,19,28) (15,21,30)

; [A3] = [y2], [B3] = [y7], [C3] = [yal, [D3] = [y4]

[y1] = [y2] 7" = [A3] 7, [y2] = [A3],

[y3] = [y1]  [y5] = [A3] * [D3], ly4] = [D3],

[y5] = [y1] * [y4] = [A3]~" « [D3], [y6] = [y1] * [y8] = [A3] « [B3],
[y7) = [B3], [y8] = [y1] * [y7) = [A3] ! % [B3],
[y9] = [y1] * [y5] * [y8] = [A3]  [D3] x [A3]~!  [B3], lya] = [C3],

[yb] = [y5] * [y8] = [A3] " + [D3] * [A3]~" « [B3]



hl
Al

gap> c:=Center(g);

<permutation group of size 18 with 3 generators>

gap> StructureDescription(c);
"C6 x C3"

gap> Elements(c);
O,

(3,12,21)(6,26,30) (8,35,15) (17,33,24) ,
(3,21,12)(6,30,26) (8,15,35) (17,24,33),
(2,22)(4,11)(7,31)(13,20) (16,34) (25,29),

B3

(2,22)(3,12,21) (4,11)(6,26,30) (7,31) (8,35,15) (13,20) (16,34) (17,33,24) (25,29),
(2,22)(3,21,12) (4,11)(6,30,26) (7,31) (8,15,35) (13,20) (16,34) (17,24,33) (25,29),

(1,10,19)(5,27,28) (9,36,14) (18,32,23),
(1,10,19)(3,12,21) (5,27,28) (6,26,30) (8,35,15) (9,36,14) (17,33,24) (18,32,23),
(1,10,19)(3,21,12) (5,27,28)(6,30,26) (8,15,35) (9,36,14) (17,24,33) (18,32,23),

(1,10,19)(2,22) (4,11)(5,27,28) (7,31) (9,36,14) (13,20) (16,34) (18,32,23) (25,29),

(1,10,19)(2,22)(3,12,21) (4,11)(5,27,28) (6,26,30) (7,31) (8,35,15) (9,36, 14)
(13,20) (16,34) (17,33,24) (18,32,23) (25,29),

(1,10,19) (2,22)(3,21,12) (4,11) (5,27,28) (6,30,26) (7,31) (8,15,35) (9,36, 14)
(13,20) (16,34) (17,24,33) (18,32,23) (25,29) ,

(1,19,10)(5,28,27) (9,14,36) (18,23,32),

(1,19,10)(3,12,21) (5,28,27) (6,26,30) (8,35,15) (9,14,36) (17,33,24) (18,23,32),

(1,19,10)(3,21,12) (5,28,27) (6,30,26) (8,15,35) (9, 14,36) (17,24,33) (18,23,32),

(1,19,10)(2,22) (4,11)(5,28,27) (7,31) (9,14,36) (13,20) (16,34) (18,23,32) (25,29),

(1,19,10)(2,22)(3,12,21) (4,11) (5,28,27) (6,26,30) (7,31) (8,35,15) (9, 14, 36)
(13,20) (16,34) (17,33,24) (18,23,32) (25,29),

(1,19,10)(2,22)(3,21,12)(4,11) (5,28,27) (6,30,26) (7,31) (8,15,35) (9, 14,36)
(13,20)(16,34) (17,24,33) (18,23,32) (25,29) ]

( GAP

4 GAP
. h2

gap> ml:=A2xB2*xA2"-1xB2"-1;
(2,25,11) (4,22,29)

gap> m2:=A2%C2*A27-1%C2"-1;
(4,31,13)(7,20,11)

gap> k:=ml*m2;
(2,25,7,20,11) (4,22,29,31,13)
gap> Order (k) ;

5

gap> m3:=B2*C2"-1xB27-1%(C2;
(2,31,4)(7,11,22)

gap> m4:=A2"-1xC2xA2xC2"-1;
(2,11,7) (4,31,22)

gap> m3*m4;

(2,22) (4,11)



gap> m4*m3;
(2,22)(7,31)

(3 (2,22)(4,11) ) (

GAP h2

gap> Generators0fGroup (h2) ;
[ (2,20,11)(3,21,12)(4,22,13), (2,31,25)(6,30,26)(7,29,22),
(4,16,31)(7,11,34)(8,15,35), (13,25,34)(16,20,29)(17,24,33) ]

A2, B2,C2, D2 GAP A2

h2
h2 h2

gap> x:=A2%B2*C2%A2+D2*B2+C2;

(2,34,29)(3,12,21) (6,26,30) (7,31) (8,35,15) (13,20) (16,25,22) (17,24,33)

gap> hom:=EpimorphismFromFreeGroup(h2:names:=["a","b","c","d"]);

[a, b, c,d] -> [ (2,20,11)(3,21,12) (4,22,13), (2,31,25)(6,30,26)(7,29,22),
(4,16,31)(7,11,34)(8,15,35), (13,25,34)(16,20,29)(17,24,33) ]

gap> PrelmagesRepresentative(hom,x);

b*cxd*xc™-1xd"—1%b"-2*%a”"—1*c*a " -1xb"—1*%a"—1*b"-1%a"-1xd"—-1*%a"2xb"—-1*%a"-2*%c —1*axd"-1

*c"-1xa"-1

gap> y:=B2*xC2xD2xD2*D2*D2*D2*B2*xA2*xA2*xC2*xA2xA2*B2*xB2*xA2*A2*xB2*xB2*A2*xA2*D21%a”~2%b" -1

*a " -2%C2*C2*xA2xD2*xD2*xC2*C2*A2*A2;

(2,34,29) (3,12,21) (6,26,30) (7,31) (8,35,15) (13,20) (16,25,22) (17,24,33)
gap> x*y"-1;
O

) h2 a"-2=a
GAP

, random() 30 Al ~ D3
S36 ( OpenGL

[5,16,6,2,23,33,13,35,14,27,22,26,11,36,8,7,21,19,28,4,30,34,10,12,29,
24,18,32,25,17,20,1,3,31,15,9]



GAP Ss36

(1,5,23,10,27,18,19,28,32) (2,16,7,13,11,22,34,31,20,4) (3,6,33) (8,35, 15)
(9,14,36) (12,26,24) (17,21,30) (25,29)

GAP g/(h1 x h2)

gap> x:=(1,5,23,10,27,18,19,28,32)(2,16,7,13,11,22,34,31,20,4) (3,6,33) (8,35, 15)
(9,14,36) (12,26,24) (17,21,30) (25,29) ;

(1,5,23,10,27,18,19,28,32) (2,16,7,13,11,22,34,31,20,4) (3,6,33) (8,35,15) (9, 14,
36) (12,26,24) (17,21,30) (25,29)

gap> CanonicalRightCosetElement (s,x) ;
(1,5,18)(3,6,17) (10,27,32) (12,26,33) (19,28,23) (21,30,24)

(2)
[y3] = [A3] = [D3]
12
hl x h2
y x =y * [A3] x [D3] %43]*[1)3] T
77 s =77 sy [A3] % [ D3]
T , [A3] * [D3] h1l x h2
T = [A3] % [D3] [A3] *x [D3]

[D3]7! % [A3] L % 2
[19,2,21,7,5,6,16,8,36,1,31,3,11,9,15,29,24,18,10,4,12,22,23,33,13,26,27,
28,20,30,34,32,17,25,35,14]
=(1,19,10)(3,21,12)(4,7,16,29,20) (9,36,14) (11,31,34,25,13) (17,24,33)

: FACE[1], FACE[5], FACE[9], FACE[18] 1,5,9,18
: Al,B1,C1, D1
AlxC171 (1,10,19) (9,14, 36)

[1 2217561689 10 31 3 11 14 15 29 24 18 19 4 12 22 23 33 13 26 27 28 20 30 34 32 17 25 35

=(3,21,12) (4,7,16,29,20) (11,31,34,25,13) (17,24,33)
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y
%

) GAP h2

gap> z:=(3,21,12) (4,7,16,29,20) (11,31,34,25,13) (17,24,33)
(3,21,12)(4,7,16,29,20) (11,31,34,25,13) (17,24,33)

gap> PreIlmagesRepresentative(hom,z);

axd"-1xcxb ™ -1*xaxb*a”-2*%d"-1*xa*xb™-1*c -1xb*axb*cxb -1xc —-1*%a"-1*bxc -1%xb"-1x*c
*b~-1*a*xb*xa”-1

) 9

A2 D27 %02+ B2 ' % A2 B2+ A2+ D271« A2+ B2 1 % 027 %« B2% A2 B2+ C2x B2 1 x 027!
x A2 5« B2x 0271« B2 1« 02+ B2~ x A2 % B2 x A27!

, . , A272 = A2

,  h2 , GAP . , A2, B2,C2,D2
a,b,c,d . , GAP

gap> z:=(4,11)(25,29);

(4,11) (25,29)

gap> PrelmagesRepresentative(hom,z);

axb"-1*a"-1xbxc -1*b*cxb™-1*a*xckb*xc -1*%b"-1*%a”-1xc”-1*b*ckd*c -1*d"-1xb"-2*a"-1
*c*a " -1xb"-1%a"-1xb"-1

gap> z:=(4,11) (16,34);

(4,11) (16,34)

gap> PrelmagesRepresentative(hom,z);
axcxbxc™-1xb"-1*a"-1xb"-1*c ™ -1*xa”-1xc*a*b

gap> z:=(16,34)(25,29);

(16,34) (25,29)

gap> PreIlmagesRepresentative(hom,z);

ckxaxbxcxb " -1kc -1*a"-1xcxb " -1*a"-1xcxa"-1*%b"-1xa"-1%b"-1
gap> z:=(4,11)(7,31);

(4,11)(7,31)

gap> PrelmagesRepresentative(hom,z);
axb"-1xa”-1xb*c " -1*xb*cxb™-1

, GAP
h2 ,
aAd==3=d=1,[a,b]? := (aba"'b71)3 =1
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bacde = acdaba™*b~'eb,

chead = ded a Y dabea

) Y

5%
(1) A3,B3,C3,D3
(2)
(3) A2, B2,C2, D2
(2)
(4) ( )
[B2,027Y := B2+ C27 ' %« B271 x C2
h2
3
(2,22)(4,11) = [B2,0C27 Y % [A271,C2] = B2+ 0271+ B271 + C2 % A271 % C2% A2+ C27}

7

(7,16,25)(29,31,34) = [C271, D2]  [B2, D271] x [B27!, D2]
=027 %« D2xC2x D271« B2 D27« B27 % D2 % B271 « 02+ B2 % 0271

&
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(2,20,11)(4,22,13) = C2 % [A2, D2]] x C2~!
=C2%A2xD2x A27 1 « D271« C27!

[C2,B271]:=C2% B27' +C27' « B2
[B2,C271)?
h2
A2 A1A2
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