
 

Polycyclic Groups apart

Recall Ap exercise

G carb l Tx4,47 1 nilpotent

G Econ exp dividing 4

means it's locally
finite

finite 2 group
proved look at

Bpurornfeidef

u

a b38 1

ie
any grp

w this prop is hawanephic
enrage of G

T freest one

The exp G ZCG ly law IX yJ8 1

Q can we
say sauteing about

exponent of derived subgroup

A HP Cherico e

Gi Nilpotent Quotient f CommEx4 yidgens
i IX YT

Order CommeCaio
8

b 6

an 16Hob 16



We can deduce

ab 16 alle b16

exp G 116
GAP can be useful to prove

theorems

ex ae G is a
eight

n Engelelement etf
ta X X L V x.GG

h

a b l a b have re grit
3 Eng

neepolency

demo

Gi Nilpotent Quotient
custom f n

fl heft www.carm lxb x x x
d
gens

Tx

Nilpotencyclass of Group G

4

PrinitPepPresentattoirCG

deduce

can
we knew from Crap

prove Pcp of
oral Co o 20,2

once

sign
a

see
Is3 3largest
Eb.aia.be

this used to be a
paper wonkytheorem



Can also prove things for infinite grps

G is an fp group
Gab infinite G infinite

Thur Newman

net Glee a f p group
Let Ge be

elementary aleelicin
of route A

Pi CG 112CGe abelian af
rank

p
o

het G be presented with b

generates and r relations

If any of the
following chalds

i r b E dad d

c i r b s eez JP
z
t G dz d e

eIEIa
r b

E E d e

Ce c 1 Pdz di

glitterG has no largest p quotient
Then G is infinite



Cleve i

g re IisonacciGroup 2cal

Abelian Invariants g
EZ 2 19T

oh no
Jt's finite

somethingTry
even know

GITzca finite

T will try to prove

YzCor 83 is infinite
u

k kernel Cepil
Newman Infinity Criterion Ck

true p

after will return Error trivial

quotient
if we pick wrong grp on p



p GroupGeneraticinalgouth
construct large p groups

het Gr be finite p group of p class c
d
generated

Def H is a DESCENDANT of Er
of

d CH d

IR LH E G

th is an IMMEDIATE DESCENDANT

of a if it's a descendant

of p
class Ct 1

Algorithm given Ge compute immediate

af G

b careful May giveredundant
descendants

easyp
art computer

hareepout WINKED
awaywe will

only do this



G FIR consistent pc presentation

1 Compute the
p cover of Eri

G F1 RR RR IR FT RP

Imakengthings
nice w addinggensduels
see pneu lectures

Thin i
Every immediate desc of Gr
is an image of GR

Def RIRA
is an elementary abelecin

p group the
generator
independant

p multiplier of G

Pc GR E RI Ra nucleus

of G

Ncte

Def A subgroup UE Rfra is

allowable of GI U is

an immediate descendant
of G

Thin i U is allowable

U supplements Nca
in Rl Rtu

Ul NLG KIRA



ex Dice

2 cover
of Dice

Diced Pc L ai att l
a a ace AS assay art
Aga Ayag g Awf as

Caz aid Az EazyAIT ay

Tay a 3 95 t trivial

2 mult

Rt Rt as ace att abelian af
Cree 8

N Pz DfE as linear

alg problem
allowable subgroups
Cle ace cart

Us asace Arf

Uz ace as A7 7

3 immediate descendants

Def Ui Pe ai as I

ape 1 a Aza4
Aza 94As a42 as

commutator rels
c trivial vets

etc



demo

Load PackageC anupy

PqDescendants CDinedralGroup46Prime 2 capableDescendants

NOTE It used to be an openproblemwhether

Krl lAutocad

7

this is FALSE ly Taikin d Al

but we only know existence
of that grp not the grp itself

can try to find it in GAP

make big p gaps
Cleve

Package loaded by default autopgrp
saves grp

as record
easy to

compute Aut of p grp



µeE

Join the GAP forum


