











































































































Polycyclic Groups part 2

Recall

Polycyclicgroup
G Cr a Gz d Horn 1

where the quotients are cyclically generated

and G admits a nice polycyclic presentation

Xisi x
FFmenta

Xi Ki Xj iz Xn

Xi Xi Xj Xute

pc group Cbuilt in both far polycyclicGAP just different
pep group external packages

ex S4

pegs X EC34 C243 C13 24 g 1236342

Rex 213,2 2

X 2 1 XzXl 222
23 1 Xf Xy
xz2 I

Xz Xy
Xyz I

xzX2 e Xy

xyX 43

XI 43
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21324
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Q How to do this using
bait in pc group

package

GAP demo

By fp groups
Fi IcegroupC a b c d
AssignGeneratorVariablesCFS
reels i write down relations
G Fl rel5

we'll see IsConfluentCGD1
whywe

2

need this StructureDescriptionCbd

ft PcGroupFpGroupCG

were also talk about

t By callecter
this today

F i FreeGroupCa Relativeorders

Cal a Singlecollector F E2.3 2,27

SetConjugateCoal 2 I F 2 27

C

g GroupbyRwsCccc
IsConfluently
StrutureDescriptionCg

Xak Xz2



ex Sy G Pc Xi 1 21 31 13 213
2122 Xz

Piti 42 1 42 3

CX 43,2 TP
we RG I3 2 I

J
Rex Sox

z
t XzX3

exit xix5
Xl 3
Xz Xz 3 Xz L

Consistentpresentations
A pc presentation is not consistent

Cor confluent
e f Sto REX

This is equivalent to the fact that
7 an element in G which can

be presented in two ways as a normal form

ex S4 i consider

X Xz X X Z X Z X

NORMAL XzX XiXzXz
FORM

NORMAL
FORM

hetts look at the theory of
consistent presentations

het G polycyclic consistent pc presentation

we G
Ar

w Xindi Xir if 44 1

w is a COLLECTED WORD if
I Liz Er



A sub word U of W is a MINIMAL
NON NORMAL
SUB WORD

1 1if
x.y.at Xig Ej ij

naju
Xg aj 90 l rig 13

rig Icij Gijeet

ex sq Xi 2121 31 4

Xp Xz3 X32 242 1

Xz Xf Xf Xy

XYZ Xi Xy Xz

X 2
XzX4

XzXc XcX22

Now I X2 Xz2collected
word X Xz X 722

4 3212 1 X 214213 2
1

Xz Xy X XyMXzXiXzXi
Canute Xi XzCxzXyXE
collect 3 XiXz2XzXyX4X3X4

x XI x4



GAP Demo

pegs PegsCg

X pegs IIT Xy pegsCUT

X 4 onXz Xz Xi

f a f 2 2 a f y GAP collected it

Collectionstrategies
Special case but works in general

G is a finite p group

pegs
IX Xa Xn

Rex Ipi i P n T

Rels X P Xi I

i j xi.xjJ xg.IE Xie

XiXj XTXE RHS Aa
minimal non collected words

U Xj
P

U Xi Xj i j B



Q what if you have meme minimal
non collected how do you decide
which one to collect first

1 COLLECTION TO THE LEFT
Hall 1934

First move all xp to the left
then 42 i i

2 COLLECTION FROM THE RIGHT
Harris Nicholson 19176

First collect the minimal non collected
sulsword closest to the end ofthe word

3 COLLECTION FROM THE LEFT

First closest to the beginning
of the word

most
efficient
one usually
FrourThe

Leftcollector
is what we

did in
preu

lab



ex Diy Pc Xi xzoxs.in

4lX12
7Xz2
X3Xz2
X4X42
zEX2iXiT

XzX4

Exzix7 747
Xz X XXsXy

To THE LEFT

XzXzXl I
21 3 4

XfXzX4 Xz Xu
X 212,21322142
Xi Xz Xy

FROM THE RIGHT

XzX2Xl X3X2
x XzXzX4

x Xz X2X3X4

XXI XyXzX4

XiXzXzX4XzX4

FROM THE LEFT

Xz X2X XzXzXy
XzXiX3X4
XTXzXzK 3214
XXz2132 42

XiX2X4


