
Announcements :

1) April 16 lecture (Tuesday)
=> April 15 (Monday)
2) HW50 % /exam 50%

3)Summer Research
program

July &

August.
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↳ Extremal Set Theory
Extremal problems for family of sets with

various intersection pattern .

· containment A & B (Sperner (
· disjointness AnB = 0
· intersecting AnB +p LErdos-Ko-Bado

Recall · odd/even town : restriction on parity of
size of pairwise intersection

· Sperner : Vantichain A = 25]
A

,
AEA

, AA
(A) = ((x))

· LYM ineq & antichain A &2)

-
Thm /Bollobas set-pairs ineq) Given sets A, Am

,

Bi, Bm
-

if AinBi = 0 Vielm)

SBj itji) i



In particular , if Vim]
,
(Ail = a

, IBilb

=> m = (ab)

Rank Note that the size of ground set (of Ai
, Bil

-

do not play a role.

Pf Assume ground set = [n]
-

& Consider a uniform random permutation & of []

event P : in 8
,
Ai precedes Bi

max Ai < min Bi - 0 =

A ; Bi
· Pi depends only on

-> 8

relative positions of AiuBi

Pr(Pi) = (Bil! =((Ai) + (B : 1) !

Suffices to show Pi
,

it [m]
,

are disjoint events
then [Pr/Pil[l OL

NTS if Pi occur
, Pj cannot happen ji

Suppose both Pi
, Pj occur
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Exer Find an example showing tightness of
Balloba's set-pairs ineq

skewed ver

Ihm(Bollobas set-pairs ineq) Given sets A, Am
,

Bi, Bm

if AinBi = 0 Vielm)
Itil a

, IBilEb

SSAij i = melatbeI
Runk We only have an aly . Pf of this skewed by

Lovasz - Alon-Kalai . Finding a combinatorial pf would
be interesting.



· V vector space over a field

The 15th exterior power of V , denoted by ,

1

is a vector sp . spanned by elements of the form

x
,
1x
,
1
... 1

,

ieV
,
Vieses

St.
, 1421 ... 14 =0 if =j for some

districti
, je[k].

· If Ge , , ..., enly is a basis of V,
then a basis for 1V = Sei , 12:1 : Ntin :

ki
, sinc ... inc ↳]

dim V = ~ = dim 1V = (2).
f . By adding distinct new dummy elements,

may assume (Ail =a ,
IBil = b.

Assume [n] = groundset = ↓ (AiuBi)
[my

Let V=
a+

and pick n vectors

U
,..., Un in general position in V



That is
, every set of <(a+b) of Vis

is linearly independent .
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,
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fi
Ai :j = 0 ②

· It suffices to prove J
, . . . ., Ym 19)

are linearly indep - => m dim/U
= (ab

Suppose 4
, 8 + .... + XmYm = 0

NTS X = 0 Fix(m)
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=>[m =0 => 6
,% ,
+... + Cm+ Y m= O

....
& Applications of Bollobas setupairs ref.

①Exer Prove LYM ineq using Bollobas sex-parts ina

② Saturation number

Given a -gr/k-uniform hypergraph) 1
we say a -gr G is 1-saturated if

G is 1-free but adding any edge to G
would create a copy of St

.
(maximal 1-free)

Saturation number of 1

Sat (n, ) = mine() :9raten
Example # Montel : 83

Max

sat (n , 1) · Ki
, n - 1

n-1 edges



Exer (Bollobas (5) Let n>, 32

=> sat (n, ) = (5) - (v-E
=
E-vertex complete kagr .


