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Lecture 5 (4 May 2020 )

theorems (Vapnik - Cherwrenkis)

suppose X is a finite set , and I EPCX) with VCCS) =D .
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NIP Tumulus in Pseudofinite structures
-

Let It be an L- structure .

Def5B_ A formula Nti j) is KIP if § a- i . . . . . The M
'T
end (Ids .ca, in MT

st M f 4 ( a-i. Is) iff ie s

ie.
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(see Exc kkd))

4 ( I; g) is NLP if it is k- NIP for some KH .

Convention : From now on
,

"M is pseudofinite
"

means If I TheMi where each

Mj is a finite L- structure and we work in the expanded language for µ .



In this case
, µ denotes the normalized pseudofinite counting measure on all

definable subsets of M
.

Given a formula I (x; j ) over 01 and I C-MJ

prfdcx ; I) ) = st@ICI)) (Exc . 47
.

Preposition suppose M is pseudofinite and d(x; ig) is NIP
.

Then tf Eso F nel t EEM
"

st 5 EM 5
,

I Are flex. 52) - µ (44,5771
c E

.

Proof : let 4 ( x.j) be 4 (x ; g. E ) fo- some 4Cxiy , E ) over ¢ and I c-ME
.

So
p (46,51) = st ( Ef (b. E)) .

Assume Nx . -y) is k-NIP
.

Let XCE ) express
" Y (x ; -y ; E ) is k-NIP ? So Mt XG)

.

Fix Eso and let n --Oh , ,ell ) be as in Corollary 5.2 .

Then tf Mi (MtTtuMi)

Mik V-E (X (E) → Tv. . . .7vnVjl Are (4lxigE) - foyfy ,Ella e).
So M satisfies this by Ko 's 's Theorem .

Coday 5£ Suppose M is pseudofinite and Nx , j) is NIP
.

Then tf Ezo,

3- finite FEM sty 5 EMT if µ (44.51) ee then Fn 404,571=8 .

Def : Given a group G and AEG
,
call A left(right) generic if

G = FA ( resp . G- AF) for some finite Fe G .

Theorems.tt Let 6 be a pseudofinite expansion of a group and suppose

A- E G is definable and NIP (ie . 4 Cx; yl :-c * YA is Nlp) .



TFAE i) A is left generic
is) A is right generic

iii) µ (A) so .

Proof i) ⇒ iii) , if ⇒ iii) by finite additivity t invariance of µ .

Ciii) ⇒ Cii? Assume MCA) = e > o . By Cor 5.5 (applied to
"

xeyA
" ) F

finite FE G st V gt G , Fn gA ¥0 .

So G = AF ' (ga -
-f g-

I
-
- af-D

Ciii) ⇒ 47 . Similar
.

Use the fact that "
x c- Ay

"
is NIP (Exc . 18) .

Exercise NIP is necessary in Thin 5.7

DEI let M be a structure
,
and ICI; g) a formula .

1) A affirm is a Boolean combination of " instances
' '

ICI;I ) for I e M
's

2) A subset of M
'T

is folding if its defined by a f- formula .

3) let of* fyi I ) be the same formula ICI ;j) but with the roles of

object variables and parameter variables exchanged .

Fxe8 : If 4G; j) is he-NIP then 44g , I ) is 2k- NIP
.

theorems suppose M is pseudo finite and ICI;-y ) is NIP.
Then tf E > o

,
the set De = { I eMT : µ (4G, I ) ) E E } is an

intersection of countably many of*- definable sets .




