
Applications of Pseudofinite Model Theory-

--

Lecture 4 (I May 2020 )

G pseudo finite group .
T : G- C def

. comp .
.
C compact tie group

Goat : C has an abelian subgroup of finite index
.

✓ NET
, we built a homomorphism In : Gn- C s t Gn is finite

and Hn = Tn(Gn) is a Yn - net in C . kn

By Thurs 3.2 (b) t 3.3 , F ke k (C) st Hn has an abelian subgroup
"
of

index E k .
let U be a npuf an I and H=TuH

Define o : H - C st r ( ((xn), -27) - linux n e C

Exercise r is a susje.edu homomorphism .

[ (Tlukn) is an abelian subgroup of C of index E K .

÷, e-k in H D
K

NIP and VC- dimension
-

Notation Ent -- El , - . . .
n3

bipartite graphs T = (V
,Wi E) st EE Vxw

Def 4.1 Given a

group G and AEG
,
define To (A) = (G , Gi EA)

Thee Ea = { (Kyle 6×6 : yx EAT - # y× c. A

PIP A nonempty subset A- of a group 6$ G

is a coat of a subgroup of G iff TICA) omits
( (as an induced subgraph)( 127 , Edie ) " Prod : w206 I C- A .

If x.yeast x-yea then ! ! Ya BCA)



Thesis Omitted subgraphs in TICA ) vs structure for A .

Def43_ : A E G is KNIT if TICA) omits (Lk) , PAH); E) .
Exercise (special case ) If TICA) omits some finite T - (V. wi E)

then A is he- NIP for some k E htt Tlogzlwtl .

Note : Coats of subgroups are 2- NIP since 423, Edie) ↳ (GI, P(GI) ; e)
.

theorem (Terry- Wolf (abelian) ; C.-Terry- Pillay ) "k- stable"

Suppose G is a finite group and AEG is st TICA) omits His
,
[k) ; s)

.

Then V 820 F a normal subgroup HE G of index Ok
,
cG ) st

Y gE6, either Ight n Al cel HI or IsHlAl c e IHI
.

Goat : Something like this fo- k-NIP sets .

Example ht 6=2%2 Cp is odd pain) and A = {oil, - . . . # 3 .

Then A is 3-NIP . (more later)

Notation II " = (Rfd)
"

with metric d given by the product of

the normalized arclength metric an S ' = Tkfz
.

Def46_ Let 6 be a

group
and let E : G → I

"

be a homomorphism .

Given 8so
, set Be (8) = { x e G : ICTCx) , o ) c 87

A (8,n)-But is a set of the form Bds ) R- som t
.

Rem←k4A_ A = Eo
,
I , . - .

, PI 3 is a translate of a (4,1 ) -Bohr setin 2%2 .

Exerciser Properties of Bohr sets
.



Deftly het X be a set and fix of e PCX) .

DA shatters AE X ie PCA) = { 5nA : SE S3
.

2) The VC-dimension.is
VC (A) = sup { n EN : I shatters an n-element subset of X} .

Exercisers Basic properties of VC- dimension .

Exercise 14

Ttx and S -
- Ecr. riser? Then VCCS) - 2 .

b) Let X - R
'
and S = { axis -parallel rectangles 3 .

Then VCCS) -- 4 .

c) Let X -- R2 and S -

- { convex sets? Then VC (d) =p .

d) (special care) A subset A of a group G is k-NIP if

VC (EGA : ge 63 ) e k- l .

Exercise Any (S, n ) - Bohr set in a group rs (2 to (D) nlogzn -NIP.
* can improve to 13M€ ) - NIP if SE Yy .

Def : Given a set X and a- EX? define the pub . measure Ave on

RX) st Ave (s) -- tht {Kien : ai es31

Recall : Weak Law of Large Numbers

If X is a finite set and SE X then Y Eso
,

I { a- c- X" : I Ards) - 1% , I z e 31 E Teal Xl
"




