Think Globally, Act Locally

Stephan Tornier

€

THE UNIVERSITY OF

NEWCASTLE

AUSTRALIA

September 12, 2019



CARMA Seminar niversity of Newcastle, Australia 12.09.2019

Let G be a group.

Stephan Tornier Think Globally, Act Locally 2



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group. For example...

Stephan Tornier Think Globally, Act Locally 3



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group. For example...

Group Theory

Stephan Tornier Think Globally, Act Locally 4



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group. For example...

Group Theory

Stephan Tornier Think Globally, Act Locally 5



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group. For example...

Group Theory

Ds

Stephan Tornier Think Globally, Act Locally 6



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group. For example...

Group Theory Linear Algebra

Ds

Stephan Tornier Think Globally, Act Locally 7



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group. For example...

Group Theory Linear Algebra

Ds

Stephan Tornier Think Globally, Act Locally 8



CARMA Seminar The University of Newcastle, Australia

Let G be a group. For example...

Group Theory Linear Algebra

Ds

Stephan Tornier Think Globally, Act Locally 9



CARMA Seminar The University of Newcastle, Australia

Let G be a group. For example...
Group Theory Linear Algebra Number Theory

Ds

Stephan Tornier Think Globally, Act Locally 10



CARMA Seminar

The University of Newcastle, Australia

Let G be a group. For example...

Group Theory Linear Algebra

Ds

Stephan Tornier Think Globally, Act Locally

Number Theory

° e ol
o .. ° °
® . ; .
... .
° .. °
e .. 0 @ .
e o e o
11



CARMA Seminar

The University of Newcastle, Australia

Let G be a group. For example...

Group Theory Linear Algebra

Ds

Stephan Tornier Think Globally, Act Locally

Number Theory

° e ol
o .. ° °
® . ; .
-.... ‘e

e .. 0 @ .
L) .’.-‘. [ ]

Dio
12



CARMA Seminar The University of Newcastle, Australia

Let G be a group. For example...

Group Theory Linear Algebra Number Theory

Ds GL(n,R)

Stephan Tornier Think Globally, Act Locally 13



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group. For example...

Group Theory Linear Algebra Number Theory

K C E fields

Ds GL(n,R)

Stephan Tornier Think Globally, Act Locally 14



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group. For example...

Group Theory Linear Algebra Number Theory

K C E fields
Q C Q(v2,V3)

Ds GL(n,R)

Stephan Tornier Think Globally, Act Locally 15



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group. For example...

Group Theory Linear Algebra Number Theory

K C E fields
Q C Q(v2,V3)

Fp C F,(X)

Ds GL(n,R)

Stephan Tornier Think Globally, Act Locally 16



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group. For example...

Group Theory Linear Algebra Number Theory
K C E fields
Q< Q(v2,v3)

Fp C Fp(X)

De GL(n,R) Aut(E/K)

Stephan Tornier Think Globally, Act Locally 17



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group. For example...

Group Theory Linear Algebra Number Theory
~ K C E fields
QCQ(V2,v3)

Fp € Fp(X)

De GL(n,R) Aut(E/K)

Differential Equations

Stephan Tornier Think Globally, Act Locally 18



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group. For example...

Group Theory Linear Algebra Number Theory
~ K C E fields
QCQ(V2,v3)

Fp € Fp(X)

De GL(n,R) Aut(E/K)

Differential Equations
Af =0

Stephan Tornier Think Globally, Act Locally 19



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group. For example...

Group Theory Linear Algebra Number Theory

K C E fields
Q C Q(v2,V3)

Fp C F,(X)

Aut(E/K)

Af =0

Stephan Tornier Think Globally, Act Locally 20



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group. For example...

Group Theory Linear Algebra Number Theory

K C E fields
Q C Q(v2,V3)

Fp C F,(X)

Aut(E/K)

Af =0

Stephan Tornier Think Globally, Act Locally 21



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group. For example...

Group Theory Linear Algebra Number Theory
K C E fields
Q< Q(v2,v3)
Fp C Fp(X)
De GL(n,R) Aut(E/K)
Differential Equations Differential Geometry
Af =0

Stephan Tornier Think Globally, Act Locally 22



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group. For example...

Group Theory Linear Algebra Number Theory
K C E fields
Q< Q(v2,v3)
Fp C Fp(X)
De GL(n,R) Aut(E/K)
Differential Equations Differential Geometry
Af =0

Stephan Tornier Think Globally, Act Locally 23



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group. For example...

Group Theory Linear Algebra Number Theory
K C E fields
Q< Q(v2,v3)
Fp C Fp(X)
De GL(n,R) Aut(E/K)
Differential Equations Differential Geometry
Af =0

Stephan Tornier Think Globally, Act Locally 24



CARMA Seminar The University of Newcastle, Australia

Let G be a group. For example...

Group Theory Linear Algebra

Ds GL(n, R)
Differential Equations Differential Geometry
Af =0

A A

Stephan Tornier Think Globally, Act Locally

12.09.2019

Number Theory

K C E fields
Q C Q(v2,V3)

Fp C Fp(X)
Aut(E/K)

Graph Theory

25



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group. For example...

Group Theory Linear Algebra Number Theory

K C E fields

Q< Q(v2,v3)
Fp C Fp(X)
De GL(n,R) Aut(E/K)
Differential Equations Differential Geometry Graph Theory

Af =0

P
YL vy
£I L,
x xt

Stephan Tornier Think Globally, Act Locally 26



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group. For example...

Group Theory Linear Algebra

Ds GL(n, R)
Differential Equations Differential Geometry
Af =0 ==

Stephan Tornier Think Globally, Act Locally

Number Theory

K C E fields
Q C Q(v2,V3)

Fp C F,(X)

Aut(E/K)

Graph Theory
e

X

27



CARMA Seminar niversity of Newcastle, Australia 12.09.2019

Let G be a group.

Stephan Tornier Think Globally, Act Locally 28



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group.

Finite

Stephan Tornier Think Globally, Act Locally 29



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group.
Finite

o Composition series:

Stephan Tornier Think Globally, Act Locally 30



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group.
Finite
o Composition series:
1=G<9G <G, 1 4G, =

Stephan Tornier Think Globally, Act Locally 31



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group.
Finite
o Composition series:
1=Gy <G <---<4Gp-1 <G, = G where Gj11/G; is simple.

Stephan Tornier Think Globally, Act Locally 32



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group.
Finite
o Composition series:
1=Gy <G <---<4Gp-1 <G, = G where Gj11/G; is simple.

o Jordan-Holder: Uniqueness of subquotients.

Stephan Tornier Think Globally, Act Locally 33



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group.
Finite
o Composition series:
1=Gy <G <---<4Gp-1 <G, = G where Gj11/G; is simple.
o Jordan-Holder: Uniqueness of subquotients.

o Classification of finite simple groups.

Stephan Tornier Think Globally, Act Locally 34



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group.
Finite
o Composition series:
1=Gy <G <---<4Gp-1 <G, = G where Gj11/G; is simple.
o Jordan-Holder: Uniqueness of subquotients.

o Classification of finite simple groups.

Infinite

Stephan Tornier Think Globally, Act Locally 35



CARMA Seminar iversity of Newcastle, Australia 12.09.2019

Let G be a group.
Finite
o Composition series:
1=Gy <G <---<4Gp-1 <G, = G where Gj11/G; is simple.
o Jordan-Holder: Uniqueness of subquotients.

o Classification of finite simple groups.

Infinite

@ Adian-Rabin '55:

Stephan Tornier Think Globally, Act Locally 36



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group.
Finite
o Composition series:
1=Gy <G <---<4Gp-1 <G, = G where Gj11/G; is simple.
o Jordan-Holder: Uniqueness of subquotients.

o Classification of finite simple groups.

Infinite

@ Adian-Rabin '55:
The isomorphism problem for finitely presented groups is undecidable.

Stephan Tornier Think Globally, Act Locally 37



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group.
Finite
o Composition series:
1=Gy <G <---<4Gp-1 <G, = G where Gj11/G; is simple.
o Jordan-Holder: Uniqueness of subquotients.

o Classification of finite simple groups.

Infinite

@ Adian-Rabin '55:
The isomorphism problem for finitely presented groups is undecidable.

@ Olshansky, Vaughan-Lee '70:

Stephan Tornier Think Globally, Act Locally 38



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group.
Finite
o Composition series:
1=Gy <G <---<4Gp-1 <G, = G where Gj11/G; is simple.
o Jordan-Holder: Uniqueness of subquotients.

o Classification of finite simple groups.

Infinite
@ Adian-Rabin '55:
The isomorphism problem for finitely presented groups is undecidable.

@ Olshansky, Vaughan-Lee '70:
There exist continuously many different varieties of groups.

Stephan Tornier Think Globally, Act Locally 39



CARMA Seminar The University of Newcastle, Australia 12.09.2019

Let G be a group.
Finite
o Composition series:
1=Gy <G <---<4Gp-1 <G, = G where Gj11/G; is simple.
o Jordan-Holder: Uniqueness of subquotients.

o Classification of finite simple groups.

Infinite
@ Adian-Rabin '55:
The isomorphism problem for finitely presented groups is undecidable.

@ Olshansky, Vaughan-Lee '70:
There exist continuously many different varieties of groups.
(closed under homomorphic images, subgroups, cartesian products)
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m1(l)
disc}ete
G/GO
Aut(Td)
1 , GO :L‘::jl G G/GO 1
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Let G be a locally compact group such that G/G° is compactly generated.

m1(I)

disc}ete

G/GO

Aut(Ty)
|
|
L GO s G G/G° 1 1
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